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A quick 9uide 
laD801 .. ~ ":II ....... ,..,. • 

Ie mASTER 

PART NUMBER 
INDEX 

This revolutionary index takes aii 
device types made by 84 Ie manu
facturers and' arrangeS them m nu

,merical sequence excluding prefixes or suffixes. You can now 
. find a device number even though vel! do not know either 

the full part number or even the manufactu['l;'}f Once a basic 
.J device number is located In the index, YOU can obta;r. instant 
'''ldentitication ot all manufacturers makIng a device oy ttl8t 

number and determine the fui! part numoer desIgnation. Ail 
page references to data sheet matena! and any existirg' appii
cation notes abstracts are also provided. 

. PART NUMBER 
GUIDE 

$~n instant decodfng tdt trfcf~~?t'0t1 

in this guide, prOVIded by the manu-
lacturers, aHov~s you to break each 

company's part numbering system down into product temper
ature ranges, packaging variations, and functions. An invalu
able tool for the elimination of costly and time consuming 
ordering errors caused by lack of standardiZAtion in part num~ 

bering systems. 

APPLICATION 
NOTE 
DIRECTORY 

To prepare this directory each Ie 
manufacturer reviewed his own ap
plicat,on note Inventory and Identified 
ail those application notes considered 

to be currently active, Thus in addition to providing a directory 
of active application note abstracts, the Ie MASTER directory 
also provides the first industry wide purge of obsolete material. 
Application note descriptions are arranged by Digital, Linear, 
Memory, and Microprocessor categories. Beneath those head
ings. materia! is 8!rranged alphabetically by fun::;tion and 
applications category. Each application note is liste-d by tit/e, 
identifies 'the specific device featured. prOVides a 25 to 50 word 
abstract and includes identity of both the 3uthorin~1 manllfac~ 
turer and the specific application note number. ThiS section 
pr:;vioes all the informat;on necessary ~'or the €1i101neer ~o 

updi'ite hiB application note files speedily or thoroughly re
search the existance of application note matena' for 1:'1 spec-Hie 

MILITARY PARTS Cross Reference Chart identifies ali 
DiRECTORY !e devices having received JAN qU3!· 

ification. This l:'t :ncludes a cross 
reference fl?ahl'E) corw1iHtlng device ilurntlcrs to MiL Std, 385 i G 
~i3.S!'\ nU~T~bef' c-pd v:ce V~~~& 

MiUTAR."Y' DEVICE Lists more man 40 major rnanufaciur-

TESTING TABLE ers and srO't,lS, in matdx f::jrm l thoS:8 

device ty.~cs tested to 1\1:1, Std. 365;0 
as well as screening performed to Mil. Std. 88:~, Th:}se (;0111-

unique military requirements are 8iS() idl:Hltifii;lI~ . 

MILITARY PARTS 
INDEX 

,A, "firsl .. functior,al gu i(1e to ,JAN 

qualified parts. Now it IS possible to 
search by device and 'urction to de" 

termine whether a .JAN qualified part exists for your applica~ 
tion, and if so, obtain both the device and 38510 slash numbers, 
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ALTERNATE 
SOURCE 
DIRECTORY 

The first industry-wide, pin-for-pin functional 
equivalent Alternate SOurce Directory ever 
available. This directory was developed by 
asking each IC manufacturer to identify each 

competitive devi~e for which he made a pin-for-pin interchange
able alternate. This unique approach took nearly three years to 
complete, is updated quarterly, involving countless manhours 
of catalog searching and specification, comparison. 

MASTER 
SELECTION 
GUIDE 

This Guide, covering virtually every facet of 
the industry, organizes les into these cate
gories: Digital, Interface, linear, Memory 
and Microprocessors. In each category, 

prodl:lcts are further classified by type (CMOS, ECl, TTL, etc.) 
and function (Arithmetic, Counters, Gates, etc.). You'll find· 
every IC performing that function listed by part number and 
manufacturer. The Five Master Selection Guides will allow you 
to search for les by your specific requirements and identify 
all major availabla devices and sources. 

MANUFACTURER 
& DISTRIBUTOR 
DIRECTORY 

Locate the nearest local source for 
addttional information or quick de
livery of needed products. A fingertip 
communications guide listing the lo

cation. and phone number for all manufacturer's field sales of
fices. reps, and distributors, both domestic and international. 

PRODUCT 
INDEX 

Arranges 84 lC manufacturers in alphabetical 
order by manufacturer and provides a com
plete alphanumeric listing of each company's 

IC standard product line. Adjacent page number references are 
provided for instant referral to needed technical information. 

QUARTERLY This service assures that all this vast body 
UPDATES of information is constantly refreshed. ,Each 

issue updates your Master book on ~ CUMU.:. 
LATIVE basis. Your guarantee thaUhe Ie MASTER wfll remain 
the most complete and current industry-wide source available 
for the first step in Ie selection. 

©IC MASTER 1978 

D.GITAL •••••••• 
CMOS 
ECL 
HNIL/Hn 
TTL 
Special 

INTERFACE ~~B_illiIM. 
'Analog Switches 
AID Converters 

f Binary Decimal 
DI A Converters 
~isplay Drivers 
Error Checlsing Circuits 
Keyboard Encoders 
Line Drivers, Receivers -and Transceivers· 
Memory and Peripheral Drivers. . . I , 

Sense Amplifiers 
Serial Transmitters-Receivers 

LINEAR 
Amplifiers, Specfal Purpose 
Arrays 
Comparators 
Consumer Circuits 
Followers 
Operational Amplifiers 
Phase locked loop CirCUits 
Telecommunication Circuits 
nmers 
Voltage Regulators 
Other Unear Devices 

MEMORY 
Character Generators 
Code Converters 
EAROMs 
FIFOs, LlFOs, PLAS 
PROMs 
RAMs 
ROMs 
Shift Registers 

MICROPROCESSORS 
Systems Components 
Development Systems 
Selection Table 

General Structure 
Architecture 
Hardware Support 
Software Support 
Altemate Sources 
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hO\AJ to use 
e part number index 

:'This Part Number Index is arranged in alpha-
I 

numeric sequence, ignoring the manufacturerjs 
,:\prefixes and suffixes and using the basic model 

"numbers. This basic number sequence !s sorted 
by reading the ·digits from left to ~ight, assuminq 

,"'~~;:;that ietters corne before fiWiibers, (As an (:,xample 

'p":['n'::]hese numbers wouid appear in thE! following order 
:;;i,;~;;:5301, 531, 54H01, 54139, 5~1<+" U!!de i' ~a(;h uasic, 

;Ef~:~:;,;'''!number, the manufacturer's name and full model 
":;~~~~'!1~-~~ :"~ - " " , . 

'.' ,,", 'number is fisted. The pagt~ references in SOLD 
,. """FACE lead to manufacturers' data and application 

notes are indicated by a 1i sign. 
The arrangement of this index by base number 
gives you several advantages. It allows you to find 

4, 

PIll 
IIUMRfllliDfl ---_._---- ---_._--
This index shows the page and line on that page 
,where each device appears in t~e Master Selection 
Guide, and application notes are indicated by a r 
sign. The list is prepared by a computer from the 
data in these sections so every device in them is 
listed. The devices are arranged in order by basic 
numbers so similarly number-ed devices from var~ 
ious 'manufacturers are grouped together. Bold 

~ -faced listings lead to the data supplied by the man~ 
ufacturers. Use this index to locate key operational 
characteristics, application notes, and devices data 
whenever you have a model number. 

a device by its basic number \vhether or not you 
know the name of the manufacturer Or the rnanu
facturer's prefixes. Also it groups similar devices 
together so that when you are looking for data you 
can quickly determine if the data hclS been pro= 
vided ill the book by any of the manufacturers and 

data is. SimilarlY it groups any refer
encps to application notes close togmher so that 
yuu du nei~d to guess which nlanufacturer 
miyht publish application notes on .a device before 

Icc ate them, 

Once you 08corne familiar with the aipha-nurneric 
-sequence, n find tn;;lt this index is 

very easy to use. 
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Base 
Number Source Device 

DAC-S-CBI DDC DAC-S-CBI 
DAC-S-CCD DOC DAC-S-CCD 
Econ6mega GI Economega 
ECL Fairchild ECL 
ECl-Array Fairchild Eel -Array 

ECl-ARRAY NEC AmerICa ECl-ARRAY 
Plessey ECl-'ARRAY 

Formulator Fairchild Formulator 

FIPS National 
GCP IP NatiOnal 
Inlellee Intel 
Inteilec MDS Intel 

FIPS 
GCP/P 
Intellec 
Intellee "lDS 

ILL·AHRAY Plessey ILL-ARRAY' 
LCDS National LCOS 

MonochipM Interdesign MonochipM 
MACROLOGICFairchild MACROlOGIC 

MASTERMOS IMI MASTERMOS 

MCA Series 
Motorola MCA Series 

MECL Motorola MECL 

MELPS Mltsubishi MELPS 
MICRONOVA Data General MICRONOVA 
!.IONOCHIP lnterdesign MONOCHIP 

MULTIBUS Intel 
Omega GI 
PACE National 

MULTISUS 
Omega 
PACE 

RL Reticon RL 
R1.·ARRAY Plessey RTl-ARRAY 

Stereomega GI Stereomega 
SSA GI SSA 

SC/MP National SC/MP 

Signetics 
SHM-HU Datel 
SHM-HUM Datel 
ffi·ARRAY Plessey 
ULA Ferran~ 

SC/MP 
SHM-HU 
SHM~HUM 

TTL-ARRAY 
ULA 

VES Nortec YES 
XR·CHiP Exar XA-CHIP 

XR·IIL·CHiP Exar XR·IIL·CHIP 

00 National 'IMP-OOA/52Q 
0001 NatlOnai LHOO01 
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324-14 
322-98 
561-141 

~ 107-8 
220-17 
258-30 
258-39 
258-40 
612-161 

*1594 
1504-58 
1524-2 

11 150-12 
*1640 

1508-15 
1510 
1512 

215-1 
258-33 

" 102-3 
11 102-4 

615-1 
11 107-12 
11 107-14 
~ 107-15 
11 107-16 
11 107-17 
11 107-18 
11 108-1 

1521 -3 

*1656 
1505-12 
1525-2 

11 145-6 
11 145-10 
11 147-8 
11 150-18 
11 150-19 
~ 132-2 

258-42 
612-1 
554-90 
260-51 

1505-1 
*1656 

1505-11 
1525-3 

11 140-12 
11 145-7 
11 145-9 
11 145-11 
.. 146-3 
11.1'47-9 
11 150-9 
11 150-10 
11 151-2 

1504 
566-1 
572-14 

" 115-1 

Base . 
Number Source 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0008 

0009 

001 

0011 

0012 

0013 

0014 

0015 

0016 
0017 
0018 
0019 

002 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

National 

Fairchild 
National 

National 

National 

National 

National 

National 

'National 

National 

SoIitron 

National 

National 

National 

National 

National 

National 
National 
National 
National 

,SoIitron 

National 

National 

National 

National 

Nationai 

National 

AMD 

Motorola 

Device 

LH0001A 
LHOO01AC 
SH0002C 
LHOO02 

LHOO02C 
LHOOO3 

LHOOO3C 

LHOO04 

LH0004C 

. LHOO05 

LH0005A . 

LHOO05C 

DHOO06 
DHOOO6C 
MH0007 

MH0007C 
DHOOO8 
DH0008C 
MH0009 

. MH0009C 
CJCAOOl 
CJSEOOl 
DH0011 
DH0011C 
MH0012 

MH0012C 
MH0013 

MH0013C 
AH0014 
AH0014C 
LH0014 
AH0015 
AH0015C 
DH0016C 
DH0017C 
DH0018C 
AH0019 
AH0019C 
LH0019 
CJCA002 
CJSE002 
LH0020 

LH0020C 

LH0021 

LH0021C 

LH0022 

LH0022C 

LH002,3 
LH0023C 
LH0024 

LH0024C 

050025 

OSOO25C 

0026 
0026C 
MMH0026 

Base 
Page-line Number Source 

_ 576-2 0026 
580-34 
545-26 
545-27 

, 111-10 
545-28 0028 
564-1 003 
568-46 0030 
577 -24 0032 
568-47 
577-25 
565-102 
572-15 
565-17-
565 -1 03 0033 
572-36 
564-1 
568-48 
585-55 0034 
564-137 
568-49 0035 
577-5 
564-142 
568-50 . 

585-57 
344-1 

344-1 

0036 

0037 

004 
0040 
0041 

0042 

343-22 0043 
11 127-16 

343-24 0044 
343-37 

11 127-16 
343-38 
312-65 
312-66 

11 135-9 
309-11 
309-12 
344-1 
344-1 0045 

564-1 
582 

005 
005T1 
0052 

564-1 0053 
577-20 
564 -112 0056 
582-45 
577-30 

11 115-8 
582-10 

11 115-8 006 
615-58 0061 
615-59 
565-30 
568-15 
578-5 0062 
565-40 
568-16 
585-4 

* 502 
343-39 

11 139-17 0063 

* 502 
343-40 0065 
343-26 007 
343-27 0070 
343-33 0071 

Motorola 
National 

National, 
Solitron 
Sanyo 
National 

National 

National 

National' 

Sanyo 
National 

National 

Solitron 
Sanyo 
National 

AD 
National 

National 

National 

I 
Sanyo 
Solitron 
SGS 
National 

National 

AMD 

National 

Solitron 
National 

National 

National 

Sanyo 
Solitron 
National 
National 

Device 

MMH0026C' 
OSOO26 

DS0026C 
DH0028C 
CJSE003 
STK0030 
LH0032 

LH0032C 

LH0033 

LH0033C 

DH0034 
DH0034C 
DH0035 

DH0035C 

STK0035 
LH0036 
LH0036C 
LH0037 
LH0037C 
CJSEOO4 ' 
STK0040 
LH0041 

LH0041C 

AD0042C 
LH0042 
LH0042C 

LH0043 
LH0043C 
LH0044 

LH0044A 

LH0044AC 

LH0044S 

LH0044C 

LH0045 
LH0045C 
STK0045 
CJSE005 
L005T1 
LH0052 

LH0052C 

LH0053 
LHOOS3C 
0056 
0056C 
050056 

DS0056C 
CJSEOO6 
LH0061 

LH0061C 

- LH0062 

- LH0062C 

LH0063 
LH0063C 
STK0065 
CJCA007 
LH0070 
LH0071 

Arranged alphanumerically from left to right. 

343-34 
*503 

343-41 

" 139-17 
343-42 
346-53 
604-44 
555-87 
565-32 
568-17 

,579-20 
565-33 
568-18 
586-52 
563-1 

11 128-1 
563-3 

11 128-1 
254-3 
254-4 
614-78 

" 135-10 
614-79 

11 135-10 
555-88 
545-92 
5~5-93 

545-94 
545-95 
607-76 
555-89 
564-1 
577-18 
564-121 
582-39 
587-27 
587 -20 
587-26 

11 115-8 
615-60 
615-61 
566-71 
569-18 
566-48 
569-11 
566-49 
569-12 
566-50 
569-17 
566~72 

569-32 
546-24 
546-25 
555-90 
604-45 
601·-60 
566-23 
570-12 

11 115-8 
566-35 
571-28 

11 115-8 
615-62 
615-63 
343'-28 
343-29 

* 503 
343-43 
343-44 
607 -77 
564-11 
577 
564-11 
586-13 
565-74 
578-12 

11 115-11 
565-75 
586:50 

11 115-11 
563-4 
563-5 
555-91 
610-28 
614-161 
614-171 

Base 
Number Source 

0075 

0076 

008 
009 
0091 

01 

National 

National 

Solitron 
Solitron 
National 

PMI 

Device 

LH0075 

LH0075C 
LH0076 

LH0076C 
LM0076 

CJCAOO8 
CJSE009 

-LH0091 

LH0091C 
CMP-01 

CMP-01C 

OAC-Q1B 

OAC-01C 

OAC-010 

603-11 
6,04-S7 
609-16 
609-17 
60S-81 
6OS-85 
606-1 
606-11 
607-38 
607-83 
610-34 
610-35 
606-42 
606-72 
610-79 

* 902 
. 549-3 

, 126-8 
, 126-9 

* 902 
549-27 

* 902 
549-4 

* 909 
320-25 

• 126-10 

* 908 
320-26 

* 909 
320-27 

* 909 
320-31 

DAC-01£" , .. 909 
OAC-01 F * 909 

320-28 

OAC-Q1H * 908 
320-29 

MAT-01 * 887 
547-26 
547-41 

11 129-t 
MAT-01A * 887 

547-27 
547-42 

MAT-01F * 887 
547-28 
547-43 

MAT-01G * 887 
547-29 
547-44 

MAT-01H * 887 
OP-01 * 837 

571-19 
OP-01C * 837 

580-10 
OP-01E • 837 

574-34 
OP-01F, * 837 

574-35 
OP-01G * 837 

580-11 
OP-01H * 837 

571-20 
REF-01 * 890 

* 894 
614-

11 126-15 
REF-01A * 890 

* 894 
614-1 

REF-01C * 890 
614-1 

REF-01D * 890 
614-1 

REF-01E * 890 
614-1 

REF-01H * 890 

5 -



013 

0133 

0134 

0139 

Solitron 

"'It 

Harris 
i t '~Hugtles 

Sanyo 
Soiitron 
Harris 
Harris 
Solitron 
National 

National 

Fa!rchild 

HarriS 
Solitron 
National 

Nabonai 

National 

SoHtron 
National 

National 

National 

National 

National 

Natlonal 

National 

Sanyo 
NaIIonal 

. National 

National 

Nabona! 

Sanyo 
Nat;onal 

National 

National 

REF-01H 
HM010 
GJSE010 
T8M'JJD.j 

HM0104 
HCTR0107 
STK01 1 

CJSE011 
HM0110 
HM012 
CJSE012 
AH0126 
AH0126C 
AH0129 

SHOI3c 
SH013M 
HM013 
CJSE013 
AH0133 
AH0133C 
AH0134 
AH0134C 

, AH0139 

AH0139C 
CJSE014 
AH0140 
AH0140C 
AH0141 
AH0141C 
AH0142 
AH0142C 
AH0143 
AH0143C 
AH0144 
AH0144C 
AH0145 
AH0145C 
AH0146 
AH0146C 
STK015 
AH015] 
AH0151C 
AH0152 
AHC152C 
A.HC153 
AH0153C 

AH0154 
AH0154C 
SlK016 
AH0161 
AH0161C 
AHC162 

AH0162C 
AH0163 

AH0163C 

309-77 
312 ·30 
312-31 
309-54 
309-55 
555 -62 
307-69 
307 -70 
307 -97 
307 -98 
311 ·68 
311-69 
311-90 
311-91 
555·63 
3.09-63 

024 
025 

309-64 03C 
3C9-85 
309·86 
312··34 

Sourc€: 

PMI 

Sanyo 
Solitron 
Hugnes 
Soiitron 
Sany,? 
TI 

San yo 
Sanyo 

SGS 
PMI 

DJC 

Hams 

Base, Base 
~>ag{7:"'H:[; riHt~:~~I:'r Soun;c page¥Lme r~umber Source ~~qC~ 

------------------.-------- ---------
OP-02 564-31 04 

OP·02A 

OP-02C 

OP-02E 

REF-02 

REF-02A 

REF-02C 

REF·02D 

REF-02E 

REF-02H 

STK020 
CJSE020 
HC'IR0200 
CJSE021 
STK022 
Tl022C 
TL022M 

STK024 
STK025G 

OAC.()3 

574 -36 

• 839 
Oi1-'i i 

• 839 
~,7t, .. 37 

* 839 ' 
571-12 

.894 
614-11 

~ 138-8 

* 894 
614-11 

.. 894 
614-1 
615-1 

* 894 

* 894 
614-1 

20tH 
602.-56 
555-65 
590-2 
589-46 
555-66 
555-67 

'. 911 
.. 913 

DAC-03AO .. 645 
ik 913 

3?1 -78 

OAC-0360" 645 
* 913 

321 -80 

CAC-03CO ,,911 
... 913 

321 -82 
OAC"()3DD ,,645 

• 913 
32-; -84 
324 

040 

0400 

0401 

041 

042 

043 
044 

045 
0464 
0470 
05 

324 ~16 060 
f~D!-' 030·12 
AC+i-030-8 
HMC30 

324-18 
2~>8 -134 051 

PMi 

I-'arris 
Sanyo 
TJ 

Ti 

Harr,S 
Sanyo 
Siemens 
Siemens 

Sanyo 
HarriS 
TI 

SGS 
Motoroia 
iTT 
PMI 

DOC 
HarrIS 

Sanyo 
DOC 

OP-04 
OP-04A 

OP-04E 

HM040 
STK040A 
SBP0400 
S8P0400A 
SBP0400AC 
SBP0400AM 
SBP0401A 
SBP0401AC 
S3?C401 A~v1 
HM041 
STK041 
8041 
8042 

STK043 
HM044 
TL044C 
TL044M 
L045 
MCM0464 
TDA0470 
DAC-oS 
DAC-OSA 

DAC-oSB 

OAC-05C 

DAC-05E 

DAC-oSF 

DAC-QSG 

OP-05 

QP·05A 

ADH-050 

STK050 
AOH·051 

588-51 061 
844 
588-34 

* &44 
588·52 

" 844 
588-35 
258-1 
555-11 

11 152-14 
1532-1 
1505-1 
1505-1 
1532-1 
1505-1 

258-1 
555-1 
557-1 
545-1 
612 .. 11 

555'·1.1 

586-21 
1010-46 

558-1 

* 913 
* 913 

;jU-bti 

* 913 
322-58 

* 913 
322-62 

* 913 
322 -56 

• 913 
322 ·59 

*913 
322-65 

"' 8'49 
566-76 
570-55 
116-14 
016-15 

566·51 
%9-42 
5Gt.-87 
572 ·23 
bob-b6 

57056 
1505 -97 

062 

064 

066 

07 

TI 

Sanyo 
TI 

TI 

TI 

PM! 

TL061 AM '" 985 
57625 

TL061BC '" 985 
Oit'-JO 

TL061C '" 985 

TL061M 

STK062 
TL062 
TL062AC 

TL062AM 

TL062BC 
TL062C 

TL062M 

TL064 
TL064AC 
TL064AM 

TL064BC 
TL064C 

TL064M 

TL066 

TL066AC 

TL066AM 

TL066BC 

iL066C 

TL066M 

OP-07 

OP-07C 

op-om 

OP-!l7E 

587 ~2 

'" 985 
S82-Q 
555 -78 

'* 985 
* 985 

590-:3' 

* 985 

* 985 

* 985 
590-38 

* 913,5 
* 985 
*'985 

592 -43 

* 985 
* 985 

594-6 
595-33 

* 985 
594-7 

* 985 
bti/-~(j 

* 985 
582-15 

• 985 
576··37 

.. 985 
576· clf'\ 

• 98S 
587 ~3 

• 985 
582-16 I 

,. 853 
566-8;' 

~ : 1616 
'1 ; ~ 6 ·17 

" 853 
566·<;:, 

* 85a 

559 
* 853 

• 853 
566-8:; 
569··~:-: . 

__ .",;~~-; ___ #-.!.I.lj~""., .. NaliDnaL ... AH0164 _ ..... ~4.-"t:u __ u3o.~_ ... _ . S.g.lail~. TDA030 256 

0168 
017 
018 
0186 

019 
0190 
02 

6 

Hairis 
Solitron 
Solitron 
Harris 
National 
Solitron 
Hughes 
PMI 

AH0164C 
HD0165 

312-49 031 Hams HM031 2bl:J-135 Ob1;! 

555-68 .. 453 Sanyo STK031 

Hrv10168 
CJSE017 
CJSE018 
HM0186 
ADC0186 
CJSE019 
HMUXOl90 
CMP-02 

11 106-15 
258-1 

258-1 
317-1 
602-55 
326-21 

• 906 
549-1 

11 138-7 

CMP-02C * 906 

032 
0320 
0321 

0323 
0324 
034 
0347 

. 035 

0351 

549-26 '036 

CMP-02E • 906 036T1 
549-2 037T1 

OAC-02 * 913 04 
DAC-02AC • 913 

322-5.::> 
DAC-02BC * 913 

322-54 

OAC-02CC * 913 

Sanyo 
Hughss 

. Hughes 

Fa·rchild 
Signelics 
HarriS, 
Hughes. 
Sanyo 
Hughes 

STK032 
HCTR0320 
HSSR0321 

SH0323 
TDA0324 
HM034 
HCTR0347 
STK035 

HSSR0351 

555-1)9 055 
SaS-83 
214-135 

1028 ·32 0555 
601·117 057 
595·8 058 
258-136 06 
596-86 
555·71 
214·136 

S,gnellcs TDA0356 
1028-33 

581 ·jl1 

Sanya 
SGS 

PMi 

STY~C36 

j I'l',) ..,.,-. ~ 
l,.V,,]f , 1 

eel: ...,. ... , 
,.,'d..J ~ r t:" 

OAC·04 " 916 
DAC·04AC ,,916 

DAC-04BC .. 916 
322-43 OGO 

OAC-04CC '" 916 

HarriS 

Harris 
Sanyo 
SGS 
SlgnetlCS 
Sanyo 
Sanyo 
PMI 

HP;;'VM16,t·t 
HPR0MD512-5 
II.U'H:::,II 

HMOS5 
STK055 
MOSS 
TDA0555 
STK057 
STK058 
DAC-06 
DAC-06A 

DAC-06B 

560 
600-22 
555 -75 
555-76 

" 916 
* 916 

322 ·44 
,. 916 

322-47 
o AC-06C ,. 916 

322-49 
DAC-06E' ~ 916 

:')1')1') At:. 

DAC .. OSF • 916 
322-48-

D.4C-06G .. 916 
322·50 

Sanyo STK060 555-77 
11 132-13 Sprague 060 

070 
071 

072 

322-57 30>::046 06' TI TI.061 .. 985 0723 
OAC-020D ... 11 13 UAC-tJ4DU ,. gil;; 

322-61 322 .. 51 TL061AC ,,985 
OP-02 * 839 OP-04 ,. 844 58213 

~ Indicates page number in Application Note Directory 
* indicates additional data IS provided on the page noted. 

Sanvo. STK070 
TI TL071 .. 988 

TI 

Tl071 AC ~ gaa 

Tl071AM 

Tl071BC 

Tl071C 

TL071M 

TL072 
TL072AC 

58?-t 

.. 988 
576-;:>(, 

.. 988 
585·45 

.. 988 
582··;2 

,. 988 

* 988 
6gv~jS 

1L072AM .. 98S 
'iR').<'" 

TL072BC iir 9SS 
589··15 

Tlonc 

TL072M • 988 
590-36 

S,gnetics TDP.07?3 609 -fi~: 

TI Tt074 .. 988 
Tl074AC ,,988 

Ie MASTER 1975 



Base Base 
Number SourCe Device Page-Une Number SourC;e Device 

074 

0741 

0748 
075 

076 
077 
078 
08 

080 

TI TL074AC 594-2 

Signetics 

Signetics 
Harris 
Sanyo 
TI 

Harris 
Sanyo 
Sanyo 
AMD 

Datel 

TLQ74AM • 988 
TL074BC • 988 

TL074C 

TL074M 

TDA0741 

TDA0748 
HM075 
STK075 
TL075 
TL075AC 

TL075BC 
TL07SC' 

TL075M 
HM076 
STK077 
STK078 
DAC-08 
DAC-08A 
DAC-08C 
DAC-08E 
DAC-08BC 
DAC-08BM 

• 991 

• 988 
595-15 

• 988 
594-3 
564-39 
583-17 
582-54 
258-11 
555-80 

.988 

.988 
594-4 

.988 

.988 
595-16 
594-5 
258·11 
555-81 
555-82 
321-7 
321-1 
321-19 
321-12 
321-13 
321-14 

National DAC-oS • 919 
321-22 NEC America DAC-08C 

PMI DAC-08 • 919 

Rockwell 
Harris 
Sanyo, 
TI 

DAC..()8A 

DAC-08C 

DAC-08E 

DAC-08H 

MUX-oS 
MUX-oaA 

321-10 

• 116-14 
• 116-18 

• 126-7 
• 126-11, 

• 126-12 
, 126-13 

• 126-15 
• 126-16 
• 919 

321-3 

• 919 
321-23 

• 919 
321-17 

• 919 
321·4 

.958 

.958 
315-19 

MUX-08AQ • 958 
MUX-oaB * 958 

315-29 
MUX-oaBQ * 958 
MUX-oSE ' • 958 

315-20 

MUX-oSEQ * 958 
MUX-08F • 958 

315-30 

MUX-08FQ • 958 
OP..()8 • 858 

566-1 
OP-08A 

OP-oSB 

OP-OSC 

OP-08E 

OP-08F 

OP-08G 

A08XX 
HM080 
STK080 
TL080 

TLOSOAC 

* S58 
569-40 

• 858 
570-7 

*858 
572-7 

• 858 
569-41 . 

.858 
570-8 

• 858 
572-8 

1505-38 
258-11 
555-83 

• 991 
, 117-9 

• 991 
582-20 

TLOSOAM • 991 
TLOSOBC • 991 

576-41 

080 

0800 

0801 

0802 

0806 
0807 
0808 

OSl 

0816 
081'7 

082 

083 

084 

086 
087 
089 

09 

TI TLOSOC 

TL080M 

National ADC0800 

ADC0800C 
DAC-0800LC 
DAC0800L 

Telefunken TBA0800 
Fairchild p.Aoa01AM 

p.Aoa01CC 
p.A0801E 
p.Aoa01M 
FCB0801 

National DACoaOl LC 
Fairchild IlAoa02AC 

IlA0802AM 
~Aoa028C 
IlAoa02CC 

National DAC0806lC 
National DAC0807LC 
National DACOS08L 

DACoa08LC 
HarriS HM081 
NEC America IlPCFoal 

SGS M081 
TI TL081 

TLOS1AC 

TLOS1AM 

TLOS1BC 

TLOS1C 

TL081M 

National ADC0816 
~Jationai ADC0817 

Sanyo STK082 
SGS M082 
TI TL082_ 

TL082AC 

TLOS2AM 

TL082BC 
TL082C 

TLOS2M 

TI TL083 

Harris 
Sanyo 
TI 

Sanyo 
SGS 
TI 

PMI 

TL083AC 

TL083C 

TL083M 

HM084 
STK084 
TL084 

TL084AC 
TL084AM 

TLOS4C 

TL084M 

STK086 
M087 
TL089C, 
TL0891 
OP-09 
OP-09A 

OP-09B 

OP-09E 

PART NUMBER-
Base Base 

Page-Une Number Source Device Page-Line Number Source Device 

• 991 09 
587-6 

* 991 
582-21 090 
317-31 091 

11 126-2 093 
317-30 
321-16 
321-9 
554 -187 
321-2 
321-20 
321-15 
321-8 
556-111 
321-21 
320-61 
320-62 
320-38 
320-14 
320-16 
320-40 
320-67 
320-68 
258-120 
582-17 1.5 
587 -4 1 PD40? 
558-141 10 

• 991 
564-93 

• 117-9 
• 991 

582-18 

* 991 
576-39 

• 991 
576-40 

'. 991 
587-5 

• 991 
582-19 
612-1 
317~11 0 
612-174 
555-84 
558-142 

* 991 
11 117-9 

* 991 
590-39 

* 991 
589-18 
589-19 

* 991 
591-56 

* 680 
590-40 

• 991 
, 117-9 

* 991 
590-41 

• 991 
591-57 

• 991 100 
590-42 
258-121 
555-85 

• 991 
• 117-9 

594-8 

* 991 
592-45 

• 991 
595-34 

• 991 
594-9 
555-86 
558-143 
569-35 
569-14 

• 864 
• 864 

592-25 

• 864 
592-34 

• 864 

PMI 

Harris 
Harris 
Harris 
Datel 

OP-09E_ 
OP-09F 

HM090 
HM091 
HM093 
SHM·IC·1 

SHM-IC-1M 

VFQ-l 

GI AY1-0212 
AY1-0212A 
AY1-1006 
AY1-1007B 
AYl-1313 
AYl-1320 
AYl-2006 
AYl-5050 
AY1-5051 
AYl-6721 /5 
AYl-6721 16 
AYl-8622 

Teledyne C CDA 1-3 
In ZTE1.5 
NEC Amenca "PD4071 
Burr-8rown MP10 

Datel 

DOC 

PMI 

AOC'EK10B 
DAC-HA10B 
DAC-HA10BM 
DAC-HF10B 
DAC-IC10B 
HRDC-10 
HSDC-l0 
HXDC-l0 
SDAC-l0 
DAC·10 
DAC-l0A 

DAC-10E 

DAC-10F 

OP-10 

OP-l0A 

OP-l0C 

OP-10E 

Teledyne C CAG10 
CAG10A 
CAG10S· 
CAG10C 
CAG10D 

AMI MOC-100 

592-26 

* 864 
£92-35 

. 258-1 

258-1 
258-1 

615-5 
615-10 
615-15 
324-47 

• 929 
.929 

321-1 

* 929_ 
321 -101 

• 929 
321-1 

* 929 
321-1 

• S57 
566-78 
588-28 

11 112-1 

• 129-1 
566-79 
588-29 
566-90 
588-38 
566-80 
588-30 
307-10 
307-5 
307-13 
307-7 
307-9 

.1540 
1509-

TCK-l00 
Ferranti ZNP100 
Intersii 100 
Micro Comp MCC100 
National AF100 

LM100 

. * 352 
613-1 
609-29 
556-90 
612-25 
609-31 

PMI DAC-l00 

DAC-l00A 

11 133-11 
11 133-12 
11 133-14 
11 134-10 

*950 
11 126-8 
11 126-9 
11 126-10 

* 950 
321-90 
321-91 

DAC-100B • 950 
321-92 
321-93 

DAC-100c * 950 

100 

1 OOX1 00 
1000 

PMI 

Reticon 
Signetics 
Silicon G 
Siliconix 
Aeticon 
GI 
Lambda 
National 

DAC-l0OC 

DAC-tOOD 

SAD100 
ST100 
SG100 
Tloo 
RA100Xl00 
LP1000 
LAS1000 
AM1000 

TI TMS1000 

10000· Fairchild Floooo 
F10000c 
F10000M 

1001 GI T1OO1 
MOS MTS1OO1 
National AM1oo1 

Panasonic MN1oo1 
MN1oo1-.1 
MN1oo1-2 

Plessey Sl1OO1 
SL1oo1A 
SL1oo1S 

TAW TDC1oo1J 
10010 Fairchild F1 001 OC 

Floo10M 
100101 Fairchild Floo101 
100102 Fairchild F100102 
100107 Fairchild F100107 
100112 Fairchild F1oo112 
100114 Fairchild 
100117 Fairchild 
100118 Fairchild 
100123 Fairchild 
.1001.30 ,. Fairchild 
100;31 Falfcnlia 
100136 Fairchild 

,10014 Fairchild 

Floo114 
F1oo117 
Floo118 
F100123 
F1OO13() 
Fl00131 
F1oo136 
F1oo14C 
F1oo14M 

100141 Fairchild Fl00141 
100142 Fairchild 
100145 Fairchild 
100150, F81rchild 
100151 Fairchild 
100155 Fairchild 
100158 Fairchild 

100142 
F100145 
Floo150 
Floo151 
Floo155 
Floo158 
Floo16C 
F1oo16M 
F1oo160 
F1oo163 
F1oo164 
F1oo165 
F1OO166 
F1oo170 
F1oo171 
F100179 
Fl00181 
F1oo194 

10016 

100160 
100163 
100164 
100165 
100166 
100170 
100171 
100179 
100181 
100194 

Fairchild 

Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairch~d 

Fairchild 
Fairchild 
Fairchtld 
Fairchild 

1002 AMD MK 1002 

1003 

MOS MTSloo2 
Mostek MKloo2 
National AM1002 

Signetics T AA 1002 
1DA1002 

rAW 
EA 
MOS 
Panasonic 
Signetics 

TDC1002J 
EAloo3 
MCSloo3 
MN1003 
TDAloo3A 

TAW TDC1003J 
1004 EA EAloo4 

MOS MCSloo4 
NEC Amenca J-lPC1004 
Signetics' TDA 1 oo4A 

TAW TCD1004J 

Arranged alphanumerically from left to right. 
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320 
320-1 

• 950 
320"11 
320·11 
615-84 
598-41 
609-35 
545-1 
613-1 

1509-1 
609-11 
312-79 

'II 135-11 
1506-21 
1533-1 

11 152-14 
1026-54 
218-11 
218-1 
561_1--I""";.<I;,.j',h,.j\j 

1024-21 
312-80 !. 135-11 

1009.:86 ""''''11 ',.i:.,""!·:'i 

1009-39 
1008-1 
598 

216-48 
216-49 
220-13 
219-131 
219·1 
220-15 
219-97 
219.-1 
219-1 
219-95 
219-93 
220-7 
220·11 

1029-8 
1028-48 
1029-9 

312-87 
• 135-11 

555-1 
545-191 
554-8 
317-11 

1028-49 
258-63 

1008-33 
558-77 
613-1 
223-1 

7 



Base Base 
Pagc-L~.~c Nt;~~~!" .f1c~;::C' Page :.,!!":r N".nnber $o!}r+:,~ 

------~------------~------

1007 

1008 

1010 

10100 

...•. 

TRW 
Faircnl!d 
fairCblld 

EA 
MOS 
Signetics 
TRW 
Signetics 

TRW 

TDC1004 
F100414 
F100415 

F100415A 

F100415C 

f1004150C 
f100415FC 
EA1005 
MCS1005 
TDA1005 
TDC1005J 
TDA1006 

TDC1006J 
EA EA10C7 
MOS MCS1007 
Mostek MK1007 
EA EA1008 
MOS MCS1008 
Fairchild F10080 
E;A EA1009 
MOS MCS1009 

.NEC ArTIefica }1PC1009 
.• ~nelics ,TDA1009. 
~$ynertek ,Cl0091 

AD .AD101A 

AMO 

CMA 
Delco 

Fairchild 

JntersH 

Motorola 

National 

LM101 
. LM101A 

FX101 
DA·l01 

J!A101 
pAl01A 
/-IA101AM 
CCD101 
lOlA 

101AlN 
LM101A 

AF101 
LH101 

LM101 

lMl01A 

?anasonic .. 'Nl01 
RaytheQn LH101 

LM101 
!,.Ml01A 

RCA CA101 
CAIOlA 

Signetics LM101 
LM101A 

Silicon C 081Ul 
SG101A 

Silicon Sys SSI101A 
TeledyneC CSH101A 
TI LM101A 

GI LP10l0 
NEe Americaj!PC1010 
Sanken SI1010 
Signe\lcs 
Fairchtld 
Motorola 

TDA1010 
F10100 
MC10100 

.1128 
*1128 

10100 

1028·1 10102 
999 

1028·71 
558·80 

1029·47 
1028·50 
329·32 

1024·16 
1028·86 10104 
329·28 
,219·91 

1028·80 
329·55 
559-1 10105 
555·1 
558·37 
564·7 
575-13 

5p4·6 
575·15 
599·58 
555-1 

\ 567 ·75 
591 ·58 
581-19 
564-8 
575·17 
613·59 
564·9 
575·19 
575 ·35 
564-10 
575·21 
598·1 
581-15 

, 115-3 

581·20 
ii 114·]6 
ill 115·3 
, 115·4 

564-11 
575 ·23 

11 111·15 
, 115·6 

.~_ 115~7 

.. 116-1 
11 116·2 
, 116-3 
.. 116-6 

557·1 
581·16 
581·21 
564·13 
575-25 
581-22 
564-12 
575-27 
581-23 
b64·14 

575·29 

575 -3~ 

10106 

10107 

10108 
10109 

'0'1 
101 ;0 

10111 

lU113 

NEe Amsnta t1F8;0100 
Piessey SP10100 
S,gnetics 10100 

Hitachi HD10101 
MotOfola MC10101 

NEG Amenca /iPB10101 
Plessey SP10101 
Signetlcs 10101 
Fairchild Fi 01 02 
Hitachi HOl 0102 

Motorol" MCl 01 02 
Plasse}, Sf' 1 01 02 
Signehcs 10102 

M0'O(l)la MC10103 

No:: ~Ts"ca 
Piessey 
S!gr.ef;C5 
Fairchild 
Hitachi 
Motorola 
Plessey 
Signet!cs 
Fairchild 

, Hitachi 
Motorola 

Fl0l04 
HD10104 
MC10104 
SP10l0d 
10104 
FI0105 
HD10105 
MC10l05 

National OM10105 
NEG America /iPB10105 

Plessey SP10l05 
Signeiics 40105 
Fairchild FIOI06 
Hitachi riDl 01 06 
Motorola MC10106 
National DM 1 0106 

NEG A"'€'flca I'P810106 
p1essey SP10106 
Signehcs 10106 
Fairchild Fl0l07 
Hitachi HOl 01 07 
Motorola MC10107 
NE:(; ~G1enca 
Plessey 
Signetics 1 0107 
SlgneJCS 10108 
f"lrc',!d F4 01 09 
Hitachi HDiOi09 
lI}otorl);;; Me 10109 

NfC ;"rnenr..ii 

Plesse), 
10 1 09 

AMI 510110 

FatlChlW F>;0110 
Hitachi HDlO110 
'Motorola MC101l0 

NEe AmencallPB1QllO 
P1essey SP1011!) 

SI9r.&t,cs 10110 
AMI S10111 

FalfCi1l1d F10111 
Hitachi HDW111 
M01o'oia Me 1 011 i 

National OM10111 
~.EC AmGnC<! ;<PBiOl1I 
Plessey SPi 0 111 

S'gnHtlc;; ~ 0' 1 2 
r:a:rcrH!C Fi0113 

iI,~to")'<. Me, 01: 3 

S!gnetlcs 1 01 1 3 
561 10114 Falrchlid Fl0114 
555·3-3 r;l;(:101,4 

555-45 
217-48 
217·49 10115 

~ieSSHj ~p j {) i ~ ,1 

$!gnetlcs 101 1 4 

FaJrchlld F 1 011 f, 

217 -87 
217 -88 

10115 

11107-9 10116 
217-90 
217 -91 
217-93 
217·102 
217.-104 
217·105 
217 ·108 
217-110 10117 

217 -97 
2'!'7 -!"8 

217 ·99 
2'1 -100 
216·162 
216·164 10118 
216-165 
216·167 
216-1 
217-74 
217·76 
217-77 
217·79 10119 
217·80 

217·81 
2 17 ·83 
217·37 

217 ·40 
217-42 
21 7 -43 
21'7-44 
2~ 7 -46 

217 -3 
217 -4 

217-7 
217·9 
216·H30 
21/'·63 
217 ·65 
217 -67 
~" 6S 
?17 ·70 
217 -71 
217.-72 

10i2 
10121 

10123 

~0124 

561137 10125 
558 -98 
612·;'0 

" 1~2 4 

21·7-16 
:'>17-"'7 
217·19 10128 
2"1~; -~~O 

2, /-22 
558 ·99 10129 
612·71 
217·24 
21/·28 
217 '·29 

~ 105-20 
217·30 1013 

219-5 

Nat'onal D~Jl1 0: 1 f) 
fl.1~(' !) ....... c",,...~ • OClH''''o(t: 

1_'". - ..... r - - ~ 

Plessey SP10115 
Sign€t!CS 1011 5 
Fairchild Fl0116 
Hitacnl HD10116 
Motorola MC10116 

Nationa, DM10116 
Piessey SP10116 
Signetics' 10116 
Fairchild Fl0117 
"MilCh, H010117 

MotorOla MC10117 
National OM10117 
NEG America /iPB10117 
"'Iessey SP 10111 

Signetics 10117 
. FMCh,id Fl0118 
Hitachi H010118 
Motorol~ MC10118 
Natlor.al OM1 011 8 
NEe Amenca-p.PB10118 
Plessey SP10118' 
Signetics 10118 
Falrchiio Fl0119 
Hitachi HD10119 

NatlOnai 
Plessey 
Signetics 
EA 
Fairchild 
Hitachi 
Motorola 
National 
Plessej 
Signetics 
Faircrl!d 

Motorola 

Piessey 
SiQ1elics 
Fa\rcruid 
H,tachi 
Motor61a 

OM10119 
SP10119 
10119 
EA1012 
Fl0121 
HD10121 
MC10121 
OM10121 
SP10121 
10121 
F10123 
MC10123 

SP10123 
10~ 23 
Fl0124 
HD1U124 
MC10124 

r,EC Amdflca ."PB10124 
Piessey SP10124 
Slgn€!t,cs 
Fal'ch!ld 
HHaci'" 
Mot{J,O'd 

F10125 
HD10125 
MC10125 

~~EC Ami:nw j..-PB 10; 25 
Plessey SP10125 
S:gnp.t'c<; 10125 

MotorOla MC10128 

P:essey SP10128 
AMi 510129 

Motorola MC10129 

Piessey SP10129 
Signetics i 01 29 
EA EA1013 
, ... Eee. Anltif!Cd p.PCiGi:l 
A~..I!I 810130 

l=a"r~;ld 1=', 0' 30 

H·tBCr> HDI 01 30 
MotorOla Me 10130 
PIHSSHY S PI 0130 
Signetics 10130 
A\~' S101'31 

Fairchild F1 013 1 

rmaci" 

Plessey 

,Indicates oage numr!er In Apolication Note Directorv 
* indIcates additional aata is prollided on the page noted . 

Base 
P"gl'-l in.. N"mbe-r Source Devite Page-lin!' 

--------.---------------
219·( 10131 
108·3 10132 
219·9 
?lQ··1f1 

21!~ -1~ I 
219-13 I 10133 
218-164 
218-167 
218-169 

11 107·9 
11 108·3 

218.
174

1 218-176 
219·2 
217 -144 
217-1461 

21.7.1.47.1 217-149 
217-150 
217 ·151 

217·153 
217·122 

10134 

10135 

217.-124 10136 
217-125 
217-127 
217-128 
217·129 
217·132 
217-112 
217-114 10137 
?17_11~ 

217·118 
217-12 

2;~.;;.~-

1028-63 10138' 

217 .1341 
217-136 10139 
217 -137 
217·139 
217140 
217 ·142 
216·112 10'40 
216-114 

~ i05·20 
216-115 
216-116 
218-152 10141 
<!18-1::>4t 

~ ~~::;551 
2~B -i571 
218-158 
218-159 . 

218-161 10142 
218-139 
218-141 
218·142 

.. 108-3 

218 144/ 

218. 1451 
218-147 

216- 1091 
108·3 I 

216·~ 10 
558·112 
122·4 
219-15 
108-3 
219·16 
219-17 , 

1028-61 I 
554 .. 46 1 
558-113 

'" ~?? -4 • 
.. 2~7.1551 

?17.,;;71 .. I 

~~:·~~~I 
~ Ii .,ovi 
217·161 
558·114! 

I 
122-4 
216-1·21 

10143 

10144 

10145 

Sigrret!Cs 
Failchild 
Hitachi 

M"'''rnla 
S!gnetlcs 

10131 
Fl0132 
HD

'
0132 

MC101'3? 

10132 
Fairchild F10133 
Hitachi H010133 
Motorola MC10133 
NEG Amenca p.PB10133 
Plessey SP10133 
S:gnetlcs 10133 
FalrchllO F 10134 
Hitachi HD10134 
Motorola MC10134 
Plessey SP10134 
S;gnet,cs 10134 
Falrch,!d Fl0135 
MotorOla MC 1 01 35 

NEe Arneflca p.PBiOI35 
Plessey SP10135 
S!gnetlcs 10135 
FairChild F10136 
Hitachi H010136 
Motorola MC10136 

NEe Aroonca .uPS10136 
Plessey SP10136 
Signetlcs 10136 
Fairchild Fl0137 

Plessey 
Signetics 
Motoroia 
Plessey 
Motorola 

S'gnehcs 

T! 

PIEtSsey 
S'gne:,cs 

TI 

MC' O'37 

SP10137 
10137 
MC10138 
SP10138 
MCM10139 
MC10139A 
10139 

SN10139 
SP10140 
10140 

SN10140 

F10141 

MC10l41 

10141 

NEe America flP810142 

Plessey SP10142 
S,gne~ic5 10142 
TI SN10142 

Motorola MCM10143 

Motoroia MCM10144 

NEe AfY~nca .uPS10144 

Plessey SP10144 

Raytr,Elon ' RC10144 

Rll0144 

Signetics t0144 

TI SN10144 

Falrcn!id F10145 
F10145AC 

Hitachi HD10145 

216-" 
21? ~i 

217·' 
?lA.? 

2113 ·3 
217 -1 

217-1 
217·1 
217-1 
217·j 

218-7 
218-8 
218-9 
218-10 
216-1 

21tH 
216-1 
216·53 
216-55 
216·56 

11 104-20 
216·58 
21S·59 
216~62 

216·70 
?16-7 " 

11 104·20 
216-73 
216·75 
216 -64 
216-65 
218·78 

1003·1 
218·79 

1003-3 
1003·2 

218 -4~, 
218·44 

1011-88 
218-4:. 

1011-8: 
218 -':'3 

1026-6& 
218 

1026-55 

1026·56 . 
218-32 

1011 -86 
218 -3:3 
218-34 
21f1·1':; 

101' 95 
2Hh2::! i 

• 108·4 
218-60 

1012-14 
218 -63 

1012-13 
218-64 

1012 -17 
218-66 

1012-21 
218-67 

1012-24 i 
218·65 i 

101 ~ .. ~€ 1 

218-68 

1012-23 i 
1010-1 lS, 

218-26 ! 

218-27 I 
lUll .',! 

Motorola MCM10140 21tl·2b 

Signelics 10 145 

1011-3 

218 -3(; 

1011··4 

Ie MASTER 1978 



\ 

Base Base I Base -
Number Source Device Page-Une Number Source Device Page-Line Number ~urce Device 

10146 
10147 

10148 

10149 

10151 

10152 

10153 

10155 

10158 

10159 

1016 

10160 

10161 

10162 

10163 

10164 

10165 

10166 

10168 

10170 

10171 

10172 

Motorola MCM10146 218-73 
Motorola MCM10147 218-51 

1011-1 
Siemens GX810147 1011-1 
Signetics 10147 
TI SN10147 

Hitachi -HD10148 
NEC America IlPB10148 

Plessey 
Signetics 

TI 

Motorola 

Siemens 
Signetics 

Signetics 

Motorola 

Fairchild 
Motorola 
Signetics 

SP10148 
10148 

SN10148 

GXB10149 
10149 

10151 

MCM10152 

Fl0153 
MC10153 
10155 

Fairchild Fl0158 
Motorola MC10158 
NEC America /LPB10158 
Signetics 10158 
Fairchild Fl0159 
Motorola MC10159 
Signetics 
GI 
MOS 

10159 
AY1016 
MTS1016 

NEC Amenca I'PC1016 
Fairchild Fl0160 
Hitachi HD10160 
Motorola MC10160 
NEe Amell!:d liPiHGliO 
Plessey S?10160 
Signetics 1 0160 
Fairchild Fl0161 
Hitachi HD1016l 
Motorola MC10161 
NEC Amenca /LPB10161 
Plessey SP10161 
Signetics 10161 
Fairchild Fl0162 
Hitachi H010162 
Motorola MC10162 
NEC America /LPB10162 
Plessey SP10162 
Signetics 10162 
Motorola MC10163 

'Fairchild Fl0164 
Hitachi HD10164 
Motorola MC1-0164 
NEC Amenca IlPB10164 
Plessey, SP10164 
Signetics 10164 
TI SN10164 
Fairchild F10165 
Hitachi 
Motorola 
Plessey 
Signetics 
Fairchild 
Motorola 

H010165 
MC10165 
SP10165 
10165 
F10166 
MC10166 

Fairchild Fi 0168 
Motorola MC10168 
Fairchild Fl0170 
Motorola MC10170 
NEC Amenca I'PB10170 
Sl9nebCS 10170 
Fairchild Fl0171 
Motorola MC1D171 
Plessey SP10i71 
S1Qnetics 10171 
FalJ'child Fl0172 
Motorola MC10172-
Plessey SP10172 
Signetics 10172 

1011-11 
218-37 
218-38 

1011-87 
- 218-39 

218-40 
10n -89 

218 c41 
1011-92 
218-82 

1003-60 
218-83 
218-84 

1003-58 
218-47 

1011-90 
218-61 

1012-12 

219-34 
219-36 
219-37 
2H~-a9 

219-40 
219-41 
216-86 
216-88 
216-89 
216-91 
216-92 
216-93 
216-77 
216-79 
216-80 
216-82 
216-83 
216-84 
219-43 
328-9 
218-88 
218-90 
218-91 
218-93 
218-94 
218-95 
218-96 
219-21 
219-23 
219-24 
219-25 
219-26 
216-38 
216-40 

217-177
1 

217-179 
219-28 

219-30 I 
219-31 

219-32 1 
216-102 

216-
104

1' 
216-106 
216-107 

216-
95

1' 216-97 
216-99 

216-100, 

Ie MASTER 1978 

------------------------------
10173 Fairchild Fl0173 

MC10173 
SP10173 
10173 
Fl0174 

Motorola 
~ Plessey 

Signetics 
10174 Fairchi!d 

10175 

10176 

10177 

10178 

10179 

Hitachi HD10174 
Motorola MC10174 
NEC America /LPB10174 
Plessey SP10174 
Signetics 10174 
TI SN10174 
Fairchild Fl017S 
Hitachi HD10175 
Motorola MC10175 
NEC America /LPBlO175 
Plessey SP10175 
Signetics 10175 
Fairchild _ Fl0176 
Motorola MC10176 
NEC America }LPB10176 
Plessey SP10176 
RCA TA10176 
Signetics 
Fairchild 
Motorola 
RCA 
Motorola· 
Plessey 
Fairchild 
Hitachi 
Motorola 

Plessey 
Signetics 

10176 
Fl0177 
MC10177 
TAIOl77 
MC10178 
SP10178 
Fl0179 
H010179 
MC10179 

SP10179 
10179 

1018 Hitachi FD1018 
10180 Fairchild H01S0 

10181 

10182 
10183 
10186 

10188 
10189 
10190 

10191 

10192 

10193 

10194 
10195 
10197 
10198 
102 

Hitachi H010180 
. Motorola MC10180 

NEe America IlPB10180 
Plessey SP10180 
SigoeIics 10-180 
Fairchild 
Hitachi 
Motorola 

Fl0181 
H010181 
MC10181 

NEC America /LPB10181 
Plessey SP10181 
S,gnetics 10181 
Motorola MCl 01 82 
Motorola MC10183 
Fairchild 
Motorola 
Signetics 
Signetlps 
MotorOla
Signetics 
Motorola 
Signetics 
Fairchild 
Signetics 
Motorola 

Motorola 
Motorola 
Motorola 
Motorola 
AMO 

Fl0186 
MC10186 
10188 
10189 
MC10190 
10190 
MC10191 
10191 
Fl0192 
10192 
MC10193 

MC10194 
MC10195 
MC10197 
MC10198 
LM102 

Fairchild JlA 102M 
Intersil 102 
Micro Comp MCC102 

National 

SGS 
Silicon G 
Silicon Sys 
Telefcn\en 

AF102 
LM102 

H102 
SG102 
SSI102 
U102 

218-12 
218-14 
218-16 
218-15 
218-98 

1020 

1021 

218-100 10210 
218-101 

216-51 
216-30 

10211 

10212 

10216 

1022 

1023 

10231 

216-32 1024 
216-33 

11 108-2 
216-35 
216-36 
346-1 
216-4 
216-6 
216-7 

11 108-2 
216-9 
216-10 
2H)~11 

216-15 
216,17 
216-18 

11 108-2 
216--20 

216-21 
216-22 
216-13 1025 
216-28 
216-145 
216-147 
216-42 
216-44 
218-149 1026 
218-150 
218-136 
218-137 1027 
216-118 
216-119 
219-44 1028 
'328-10 
219-19 
216 -46 10287 
216-158 1029 
218 -86 10294 
563-38 103 
563-36 
563-37 
260-39 
556-91 
615-153 
598 -164 1030 
563 -34 

11 111-9 
~ 111 -15 10305 
~ 114 -16 1031 
11 115-6 
11 115-7 1032 
11 120-17 
11 127-20 10336 

221 -132 1034 
563-33 
343-187 1035 
613-1501037 

NEC America /LPClO20 
Plessey SL 1020 
Sanken SI1020 
Hitachi F01021 
NEG America ;.tPC1021 
Fairchild 
Motorola 
Plessey 
Fairchild 
Plessey 
Signetics 
Fairchild 
Motorola 
Plessey 
Motorola 

Fl0210 
MC10210 
SP10210 
Fl0211 
SP10211 
10211 
F.l0212 
MC10212 
SP10212 
MC10216 

Plessey SP10216 
Signetics 10216 
NEC Amenca /LPC1022 
SMC 1022 
TI TMS1022 
Motorola MC1023 

NEC America IlPC1023 
Signetics TOA 1 023 
Fairchild Fl0231· 
Motorola f MC10231 
Plessey SP10231 
Signetics 1 0231 
GI SAA1024 
Harris HPROM1024-2 

hugne& 
IPI 
ITT 

HPROM1024-5 
HPROM1024A-2 
HPROM1024A·5 
HOSR1024 
Ml024 
SAA1024 

NEC Amepca IlPC1024 
Reticon CCPD1024 

SGS 
Signetics 
GI 

Hughes 
ITT 

RL1024 
~i024 

SA01024A 
Ml024 
TOA1024 
SAA1025-01 
SAA1025-0~ 

HOSR1025 
SAA1025 

NEC Amenca IlPC1025 
SGS Ml025 
Hughe& HDSR1026 
Motorola MC1026 
NEe America I-lPC1026 
NEC America /LPC1027 
Signetics SM 1027 

NECAmerica IlPC1028 
Signetics SAA 1028 

TDA1028 
Motorola 
Signetics 
RCA 
National 

Panasonic 
SGS 
Silicon Sys 
TeletuflIIen 
GI 
Plessey 
Sanken 
AMI 

MC10287 
TDA1029 
TAl 0294 
AF103 
LM103 
AN10S 
Hl03 
SSI103 
U103 
LP1030 
SL 1030 
SI1030 
S10305 

NEC America IlPC1031 
Signetics SAF1031 
NEC Amenca f1PC' 032 
Signetics SAF1032 
RCA TAl 0336 
Ferrant, ZN 1 034E 

ITT TDA1035 
Siemens TDA 1037 

Arranged alphanumerically from left to right. 

PART NUMBER I 
Base 

Page-Une Number SOurce Device 

1037 
10371 

Siemens TOA 1037 
Rockwell 10371 

555-19 
598-9 
555-59 
346-1 
554-47 
217-13 
217-18 
217-21 
217-25 
217 -33 
217 ·35 
217-55 
217-57 
217-60 

104 Fairchiid p.l04 

616 

1040 
10405 

10410 

Motorola 

National 

Raytheon 
SGS 
Silicon G 
Silicon Sys_ 
TI 
Ferranti 
Fairchild 

Fairchild 

Fujitsu 

10411 Fairchild 

-216-1 

560-1 
1003 

10414 Fairchild 
1041 5 • Fairchild 

122-11 
122-12 - 10416 
139-p 
139:6 
615 -87 10432 
561 -3 10453 

555 
560 

1046 
1047 
10470 

1049 
105 

1050 
10501 

10502 

10503 
10504 

600 -51 10505 
~ 137-3 

561-50 
555 -36 10506 

Fujitsu 

MotorOla 
Faircnild 

Motorola 
Rockwell 
Rockwell 
Siemens 
Siemens 
Fairchild 

- Siemens 
AMO 
CMA 
Fairchild 

Intersil 
Motorola 

National 

Raytheon 
SGS 
Silicon G 
SiIICOll Sys_ 
TI 
Sanken 
Fairchild 
Motorola 
Plessey 
Fairchild 
MotorOla 
Plessey 
Fairchild 
Fairchild 
Motoroia 
Plessey 

- Fairchild 
Motorola 
Plessey 
Fairchild 

p.."'.104,~ .. ~ 
LM104G 
MLM104 
AF104 
LM104 

LM104 
Hl04 
SG104 
SSI104 
LM104 
ZN1040E 
Fl0405C 

Fl0410C 

MBM10410 

Fl0411C 

Fl0414 
F10415 

1011-11 
218-54 

1012-15 
218-56 

1012-19 
218-55 

1012-18 
1012-10 

.1128 
218-70 

F10415A .1128 
218-71 

F10415AC .1128 
1015-48 

F10415C .1128 
1015-62 

F10415DC .1128 
F10415FC .1128 
MBM10415 218-75 

MBM10415A 
1015-96 
218-76 

218-74 
218-81 

1003-57 
1015-50 
1505-87 
1505-81 

557-1 
.1125 

MCM10415A 
Fl0416 
Fl0416C 
MCM10416 
10432 
10453 
TOA1046 
TDA1047 
F10470 
F10470C 

F10470DC 
GX81 049 
LM105 
FX105 

"Al0S 
jJ.Al05M 
105 
LM105 
MLM105 
LM105 

.1125 
1018-70 

.1125 
1003-56 
609-11 
599-55 

~ • 133-7 
609-11 

LM105 
Hl05 
SG105 
SSI105 
LM105 
SI1050 
F10501 
MC10501 
SP10501 
F10502 
MC10502 
SP10502 
Fl0503 
F10504 
MC10504 
SP10504 
F10505 
MC10505 
SP10505 
Fl0506 

609-11 
609·1 

11 133-10 
610-2 

• 133-13 
11 133-15 
11 134-2 

610-6 
221-171 
610-8 
343-191 
610-10 
555·61 
217-86 
217-89 
217-92 
217-1 
217-
217-
217 
216-1 
216·1 
216-
217-75 
217-78 
217-82 
217 -38 

9 

.... \ ' 



Bm;;e 
Source Oevice Page-u!j~ NUrrlb;>r SO'Jrc" 

:'~~-J--~~----~-------------
Motorola 
Plessey 
Fairchild' 
Motorola' 
Plessey 
Fairchild 

Motorola :' 
Fairchild 

'Fairchild ~., 

_ MC10S06 
SPi0506 
r10507 
MC10507 
'SP10507 
Fl0509 
-MC10509 
Fl05ta 
Fl0511 

Fairchild F 1 051 3 
Fairchild F10514 
Motorola MCt0514 
Plessey :SP10514 
Fairchild F10515 
Motorola MC10515 
Plessey -SP10515 
Fairchild Ft0516 
Motorola MC10S1S 
P!essey SP10S'6 
FairChild 
Motorola 
Plessey 
Faircrild 
Motorola 

Fl05t7 
MC10517 
SP105H 

. F~0518 
MC10518 

Plessey' . SP10518 
Fairchild ,Fl0519 

, Motorola MC10519 
'Plessey' '$Pl0519 
Fairchild Fl0521 
Motorola MC10521 

'PlesSey "SP10521 
''Fairchild . ''F1 0523 
>Fairchild F10524 
. Motorola, .MC10524 

-"'-Plessey "~SP10524 
10525 F81rchlid Fl052S 

Motorola ' MC10525 
Plessey SP10S25 
Fairc!'rild ... '''Fl 0530 
Motorola MCt 0530 

10531 Fairchild Fl0S31 

10532 
10533 

10534 
10535 

10536 

10537 

1054 

10041 

1055~ 

10558 
10559 
10560 

10561 

10562 

10564 

10565 
10566 
10568 
10570 
10571 

Motorola 
Plessey 
fa,rCl\:ld" 
FaJrchld 
Motorola 

Fairchi;;:: 
Falfchlld 

Motorola 
P!essey 
Fairchild 
Motorola 
Plessey 
Motorola 
Plessey 
SGS 

l-alrCi1lld 
Motorola 
FairctH~a 

Fairchild 
Fairchild 
Fairchild 
Motorola 
Fairchild 

MC10531 
SP10531 
F10532 
F10533 
MC10533 

Fj 0534 
F10535 
MC10535 
SP'0535 

F10536 
MC10536 
SP10536 
MC1053i' 
SP10537 
TDA1054 

TDA1054M 
1--1UM1 

MC10541 
FiObb3 
Fl0558 
Fl0559 
Fl0560 
MC10560 
Fl0561 

Motorola MC10561 
Faircr,iid Fl0562 
Motorola MC10562 
Fairchild Fl0564 
Motorola Mel 0564 
Fairchild F10565 
Falf(~1'ld F j 05,,6 
Fairchild F10568 

Fairchild F1 0570 
Fairchild Fl0571 
l.A0!0!"O!3 ~.AC~ C'5/~ 

10572 Fairchild Fl0572 

1<OS73: 
;0574 

10575 

10 

Motorola 
Fairchild 
Fairchild 
Motorola 
Fairchild 
.MolOroia 

MC10~,72 

F16573 
F10574 
MC10574 
Fl0575 
MC10575 

217·4' 
217·45 
217·2 
217-5 
217·8 
217-64 
217-68 
217-14 
217-26 

219-35 
219-38 
216-87 
216-90 
216-78 
2168~ 

218--89 

218-92 
2~9·22 

10576 

10579 

10580 

10581 

10586 
:06 

10696 
107 

1070 

lO73G 

10738 
10788 

Motorola 
Falrct1!id 

Mctqrol:! 
Fa!!child 
Motorola 
Fairchilc 

MotorOla 
FdJI'chiid 

!=105i'o 

rviC~ 0576 
F10579 
f.,;C10519 
1"10580 

~,,'::1 058D 
F10581 
MC10581 
F10586 

LM106 549-12 

IOi] 

1080 Harris 

CA108A 
L~,,~1 08 

SG108A 
,U1080 

'1 i 20 - i·7 10aCO MOlnroia jv~C 10800 
~ldflheoil UJ.106 549-14 
s ;'CO~ S)'S 881106 344 ··1 MC 1 OBOOM 

1"8'0!unhe~ !Ji0S 616-38 M10800 
'1t lJ'/1iCf) S49,-~6 iObOl MO:.croid i\~::;H)801 

S;Gnpt~cs TOil, '060 611 -15 

FalTciliid 

Motorola 

FairChild 

Motorola 
Ferranti 

Toshiba 
Tel~lInkM 

Rockwell 
AMD 

CMA 

F· 061 ~ 

F10612 
MC10616 

Fl063i 

ZN1066 
TAl 066 
TDA 1 068 
10696 
l-Ml07 
FX107 

Fa'rchlld ilA107M 
InterSlI 107 

,.Motorola LM i 07 
Nabonat 'AFi07 

Phoro fnerm P"f .107 
Rayl1&J~ 1,'.1107 
RCA CA1O? 
S1g'1eN~S L~",A 1 Q7 

, rrlSl070 

218-173 10804 

216-124 10806 

611 -5 10808 
545 -130 10809 
559-3 10814 

1505-70 10815 
574·46 10817 
599-82 1083 
574 -48 lOBS 
S74-50 
574 -52 
S9S-l35 109 

-S4 

~ 1 i i -15 

lk,toroia MC10804 
MC'-::1l30S 

MotorOla MC10B06 

Mctof':1.a rv~Cl 0807 
Motorola Me10S08 
Rockwell 10809 

Rockwell 10814 
Rockwell 10815 
Rockweil 10817 
Teietunken TDA 1083 
HarriS 'Hll085 

CMA .. F)(109 

p.Al09M 

LM109G 
~.-'LM109 

NcltlO'la, Li\-~ 109 

~.\>i"l(l~H 

LMj09!{ 

10789 Q,:".;' wei' 

108 AD 

InterSIl 

Motorola 

~atOi1a: 

PM! 

RCA 

* 

AD108A 

LMHlBA 
-I'Al,)6 
i-,A:r:'3AM 
pAl0flM 

1ua 

-~ UjJ\ 

t08~"1 
LM108 

LM108A 
AF10e 
LM108 

PM10B 

Ci .. iQ8 

U"i~1)9 

10829 

1C932 
~0936 

TMS10f1a 
T~l'S'099 

SDAG-11 
ZTK 1 1 

OP·11 ' 
OP·11A 

OP-l1B 

OP·nE 

l1C05M 

-Hi 

570 ~47 

1513-11 
1505-91 
1505-63 
1505-74 
1505-61 

554-82 I 
* 449 I 

321-54 
~ 124-1' . 

, ~OO:!071 
~ .33-. I 

601 -63 
I 

11C24 
j 1C44 

601-16 II 
11 133-10 

~ 133-l6 1100 

~ 1 'l<l-:., ! 
! 

~{J" -?(I ! "t"!O"'-

601·J-J I 1 
60' I 

lbVb-Y;} I 

I 
;5C5-65 I 
i5(i.;,-,,& I 
1506-30 I 

€12 ~9 1 
. I 
b~L -' v ! 

: 
I 

324 -461 
5<59 -8~ i 

" 864 i 
" 864 

" !:~-2;' I 
* 864 Ii 

5~2-28 

.. 864 i 

251-30 

1102 

~ ~ ,'" r. 
I IV;'; 

Mo\oro;a 
Nak.·:,al 

G 
Smconix 

"IV11) 
Ir'A: 
':\ar,,)nal 

t)a:;a;;c~'~c 

A+V'f1 

TI 
DOC 

liC44C 

1t 

i ·,-;Q.-tV 

·,-M1l0 
;"'C-, 10 

L.~J~11 0 

SAJ1 ~O 

lOll0 

00 
")0 . 

59} ~65 
255-86 
5H{)·40 

663 ~11 i 
c.'" '1 ~ -k ! 
;;~~~~ I 
563-13 , 
56a-18 I 
598-1391 
563-19 [ 

~ 127-21 I 
221 -90 i 
558-1:16\ 
563 -,5 : 

* 535 i 
319-43 I 

-11 127-1 
~ 

11 129·1!i 

,013-13 

1Q~? -~ 

1\}'!:i-,;;; 

f\r:~.l ' 1 G? 100: -31 
f::jW-c.:O· 
-\1ofl··" 

~ 141 
-103-1 10e8 15 . 
1103}\ 1008 

1 1 G3 A~ ~ ~ ooa -8 
, 103;\·2 

103 
• ~ 03 

'103-, 
1103·146 
l'cnA 

1 ~ ~I~ ~ fl,.-1 

"031\-2 
, :03 

TMS1103 
1104C-2 

'(),jM) 

';()~9 , 
L~~·I·; 05 

10G8-9 

lDOB,'E 
1008·26 
HJO(!·23 

;008 
10G8 

H)o8'2 
1')')1' .- ", 

11 \10-6 

313 -37 
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Bate Base 
Number Source Device, Page-Line Number' Source Device 

---------------------------
1105 
1106 
1108 

111 

1111 
1115 

1116 
1117 

1118 

112 

1120 
11201 
11202 
1124 
1125 
1126 
113 

1130 
11300 
11305 
11306 
11331 
11332 
11333 
11340 
11341 
1137 
1138 
114 

NCR 
National 
DOC 

Hitachi 
AD 
AMD 

Fairchild 

Intersil 

Motorola 
National 

Raytheon 
RCA 
SGS 
Signetics 
Silicon G 
Siliconlx 

TI 
Sanyo 
DOC 

'''f-ftac~: 

intersil 
Ferranti 
TI 

Siilcon G 

AMD 

Intersi! 

National 

SGS 
Telefunken 

Hitachi 
National 
National 
Hitachi 
Hitachi 
Hitachi 
Intersil 

National 

SGS 

ITT 
National 
National 
National 
National 
National 
Nat;onal 
National 
National 
Hitachi 
Hitach: 
Intersil 
National 

NCR1105 
LF1106 
ll08C-, 
1108C-2 
1108M-, 
1108M-2 
HAll08 
AD111 
LF111 
LM11l 
/LAF111 
fLA111M 
DG111 
LDlll 
LD111A 
111 
LM111 
AF111 
LF111 
LM111 

LM111 
CAll1 
Hl11 
LM111 
SG111 
DGMll1A 

,DGM111B 

LDll1 

LD111A 
LM

'
1' 

LAlll1 
'1115 
R,A,~ ~ 1 S 
ICM1115 
ZNA1~ 16E 
TMS1117 

SG1118 
SG1118A 
LM112 

DGl12 
D112C 
D112M 
AF112 
LM112 

H112 
U112 

HA1120 
LF1120, 
LF11202 
HA1124 
HA1125-
HA1126 
D113C 
D113M 
AF113 
LM113 

H113 
U113 
SMl130 
LF11300 
LF11305 
LF11306 
LF.11331 
LF1'332 
LF1'1333 
LM11340 
LM11341 
HA1137 
HA1138 
LD114 
AF114 
LM114 

lQ01-28 114 
316-10 
313-33 
313-44 
313-34 
313-45 
559-92 
549-30 1142 
549 -57 1144 
549 -49 
549-59 
549-32 
300-32 
319-41 
319-45 
549-33 
549-35 
598-1 
549-60 
549-37 

~ 116-6 
11 120-13 
11 120-18 
~ 120,20 

549-43 
549-41 
221-92 
549-45 
549-47 
308-28 
308-29 
308-30 
308-31 

* 535 

319-44 / 
11 127-2 
11 129-18 ! 

* 535 I 
5<19-29 
557-S& I 
312-24 I 
~"".1e:~1 
556-1891 

319-15 1 
558-66 
600-49 I 
573 -59 i 
h70-S3 I 

566.1371 

573-55 1 
308-33 
316-36 I 
316-37 I 
598 -1671 
566-143, 
573 -57 I 
221-15 , 
559-64 I 
616-39 I 

I 
557 -1511 
308-1151 
308-116! 
561-47 I 
561-48 I 

559-93 I 
316-38 i 
316-39 'i' 

598-168 
614-103i 

~ 138-9 i 
222 -57 ! 
50;9-61) 
560-1941 

~ ~ 29 -13 ! 
315-23 i 
31 <.1_78 I 
308-1171 
308 -1181 
308-119, 
313-1141 
313-115: 
557 -7e ! 
554 -31 ! 
319-42 1

1 

598-169 
547 -15 I 

1146 
1147 
1148 
1149 
115' 

1150 
11507 
11508 
11509 
1151 

1152 
1153 
1!54 
1155 

1156 

1157 
"58 
1159 
116 

1160 
11600 
'117 

1170 

1173 
1177 
118 

NallOnal 

SGS 
Signetlcs 
Siiiconix 

HitaChi 
Hitachi 
iTT 

Hitachi 
Hitachi 
Hitachi 
Hitachi 
Intersi! 

ITT 
National 

Panaso;1ic 
SGS 
Silicon,x 

Hitachi 
National 
National 
Natlonai 
Hitachi 
SGS 
Hitachi 
Hitachi 
Hitachi 
Hitachi 

LM114 
lM114A 
H114 
SAA114 
LDi14 

HA1142 
HA11401 
ITT1144 

HA1146 
HA1147 
HA1148 
HA1149 
G115 
G115A 
SAY115 
LM115 
LM115A 
MN115 
H115 
G115A 
G115S 
HA1150 
LF11507 
LF11508 
LF11509 
HA115~ 

TDA1 1 51 
HA1152 
HA1153 
HA1154 
HAll55 

~iEC ~"'1enca "PC1155 
Hitachi HA 1156 
NEC Af":1enca p PC 11 ~6 

Hitachi HA 1157 
Hlti1~hi i-l,A 11 5R 

Hitachi HAl159 
Datel DAC,f;~11 €8MM 

G116A 
G'I16B 

Panasonic MN 116 
S,I,con" G'116A 

G1168 
Hitachi 1-1'711 60 
RocKne!1 11600 
Intersil Gi 1l A 

Gl17S 
MotG:cla LM117 

National LM117 

LM117HV 
SGS Hl17 
Silicon 3 SG111K 

SG117T 
Silico~lx G117A 

G117S 
T! LM117 
Fairchild iDA 1170 
SGS TO,e., 1170 
Hitachi HA 1173 
Hitachi HA 1177 
AMD lM118 

.~A' 18 

Int8rSI: DG1l8 
G118A 
G11 88 

t,at,onai LM118 

SGS ;";118 
SII!COPIX G118A 

GllSS 

Base 
Page-Une Number Source 

1i 111-14 
547-16 
222-45 
5'57-18 

118 • TI 

1180 Hitachi 
11806 Rockwell 

* 535 ' 1183 
319-461184 

~ 127 -2 119 
557 -152 
561-162 

1029-6 
1029-40 
560-127 
560-128 
560-129 
557-132 
314-4 1190 
314-5 
555 -203 1195 
547-17 12 
547-18 
258-148 
221-23 
314-12 
314-1-3 
557 -42 
315-82 
315-26 
314-81 
554-32 
558-74 
561 -1'63 
559-180 
561 -49 
561-13 
555-20 
557 -153 
555 -21 
559-181 
559-182 
561 -14 
32'4-70 
1r.r.:~l!! 

313-117 
313-118 
258-150 
313-119 
313-120 
560-135 

1505 -47 
313-122 
313-123 
609-97 

~ 133-10 

* 828 
609-99 

.~ 134-7 
fI 134-8 
11 134-9 

610-29 
222-26 
609-t02 
609-92 
313-124 
313-125 
609-105 
561-144 
561-153 
557 -154 
559-183 
565 -65 
577 -42 
565-71 
577 -44 
309-15 

, 314-6 
314-7 
565-76 
577 -46 

,; 11 ~ -14 
fI 116-7 
~ 129-17 

565 -80 
577 -50 
221 -9 
314 -14 
3' 4 -15 

Nitron 
Nitron 
AMD 
Intersil 

National 

SGS 
Signetics 
Siliconix 

Motorola 
SGS 
Siemens 
Datel 

PART NUMBER II~LI&;;;''' 
Base 

Device Page-Une Number Source Device 

LMl18 

HA11eo 
11806 
Nell 83 
NC1184 
LM119 
G119C 
G119M 
LM119 

H119 
LM119 
G119~ 
G119S 
TDA1190 
TDAl190 
TDA1195 
ADC-EK12B 
ADC-EK12D 
ADC·HC12B 

565-82 
577-52 
561-15 

1505-51 
558-1 
558-1 
551-34 
314-31 
314-32 
551-36 

11 129-17 
221-18 
551-38 
314-33 
314-34 
561-57 
561-92 
312-62 
318-33 
319-21 

* 383 
318-44 

ADC-HCl28GC * 383 
ADC-HCl2811C * 383 
ADC-HCI28MM * 383 

318-45 
AlJC.HCI28MR * 383 
ADC-Hf12 * 384 
ADC-HF12B 318-41 
ADC-HFl2BGC * 384 
ADC-HFl28MC * 384 
ADC-HFl2BMM * 384 
ADC-HFl28MR *' 384 
ADC-HS12B * 385 

318-88 
AlJC.HSl2BGC * 385 
ADC-HSl28MC * 385 
ADC-HSl2B,.1f * 385 
AtJC.HSl2BMR * 385 
ADC-HX12B * 386 

318-96 
AtlC-ffX12BGC' * 386" 
ADC-HX12BM * 386 
ADC-HXI2B1IC * 386 
ADC-HXl28MM * 386 

318-97 
ADC-HXI2BMR * 386 
ADC-HZ12 * 387 
ADC·HZ12B * 387 

318-91 
ADC-HZl28GC * 387 
ADC-HZ12BM * 387 
ADC-HZl2BMC * 387 
ADC-HZ12BMM * 387 

ADC-HZ128MR 
DAC-HA12B 
DAC-HA12BM 
DAC-HA12D 
DAC-HA12DM 
DAC·HF12B 

DAc-Hfl2BGC 
DAc-Hf12B1IC 
DAc-Hfl2BMIl 
DAC-HFl2BMR 
DAC·HK12B 

DAC-HK 128-2 

318-92 
* 387 

323-41 
323-42 
322-82 
322-83 

* 389 
323-44 

* 389 
* 389 
* 389 
* 389 
* 390 

323-53 

* 390 
324-32 

DAC-HKl28GC * 390 
DAC-HK12BGC-2 * 390 
DAC·HK12BM * 390 
DAC-HK12BM-2 * 390 

324-33 
DAc-HKI28MC * 390 
0AC-HKl28MC-2 * 390 
DAC-HK128MM * 390 

323-54 
DAC-HK12BMM-2 * 390 
DAC-HKI2BMR * 390 
DAC-HK12BMJl.2 * 390 
DAC-HK12D * 390 

323-5 
DAC-HK12DGC * 390 
DAC-HK12DM * 390 

12 

120 

Datel DAC-HKI2DMC * 390 
DAC-HKl2DM11 _* 390 

323-6 
DAC-HKI2DMR * 390 
DAC-HZ128 
DAC-HZl2BGC 
DAC-HZl2BGR * 392 
DAC-HZl28MC * 392 
DAC-HZ128MM 

DAC-HZl2BMR * 392 
DAC-HZ120 

, DAC-HZl2flGC * 392 
DAC-HZl2DGR * 392 
DAC-HZ12DM * 392 
DAC-HZ12DIIC 
DAC-HZl2DMM 

DOC DAC-U-12 
SDAC-12 

IPI PS12 
NEC America IlPC12 
PMI DAC-12 

DAC-12A 

DAC-12B 

DAC-12E 
DAC-12F 

OP-12 

OP-12A 

OP·12B 

OP-l2C 

OP·12E 

Op·12F 

OP-12G 

Toshiba TLCS-12A 
TRW MPY12AJ 

Intarsil 
MPY12AJM 
DG120 
D120C 
D120M 

Mitsubishi ML 120 
NatIOnal AF120 

LM120 
TBA120 

Plessey TBA 120 

SGS L120 

Siemens TBA 120 

Signetics TBA 120 

Silicon G SG120-0SK 
SG120-0ST 
SG120-12K 
SG120-12R 
SG120-12T 
SG120-1SK 
SG120-1SR 
SG120-15T 
SG120-5,2K 
SG120-S.2R 
SG120-S,2T 

Siliconix LD120 

LD120CJ 
SM120 

Telefunken TBA 120 

* 930 
* 930 

323-90 
*'930 

'323-91 

* 930 

606·121 
607-68 
607-58 
607 -42 
606-32 
606-20 
606-16 

* 537 
319-72 

11 130-3 

* 539 
559-37 
557-11 

120H12 National 
120H15 NatIOnal 

LM120H12 
LM120H15 

Arranged alphanumerically from left to right. 
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MASTER 
1 B~se 

..... _____ sou __ ._rc __ e_._De._vl_c_e . __ ~p_a_g __ e_-L_in_e_1 Number 

NationallM120HHf! 607 -84 121 i 
National lM 120H24' 607.116', 

LM120H5C 605-88 1212 

: Nallana! 
National 
National 

I.Mi20H52 606-9 I' "213 
606·451214 
606-75. 121b 
606-971-1216 
607-13 1217 
607 -54 I 122 
6oi-t121 

'National 
National 
National 
Ndlioi1i':li 
National 
~Natlo0ai 

NaliOnai 

;LMi20H90 

LM120K12 
LM120K15 
lM120K18 

LM120\\50 

12CK8.C' Natlo:,dl L\~·:2Q::8 :' 
120~:3 0 Nat,on", 
'i20C E,\ 

12000 
12002' 

lSI Comp C.1 200 

AD81200 
,lI.oC1200 
DA120U 
DA1200C 

SGS TDA~200 

TI TMSi200 

Motorola MC12000 
Motorola MC12002 

12009" Motorola MC 12009' 

:1201,EA EA1201 
T1201 
DA120' 

12011 

12012 
12013 

, GI 

National 
0.A.1201C 

NEC America uPD120~ 
Sanyo 
Motorola 

Motorola 
Motoroia 

LA120: 
MC120 ' 1 

MC1~'(jj2 

MC12013 

12014 Motorola MC1201 <1 

1202 EA 

12020 
12021 
1203 

1204 
12040 
1205 

'206 

1208 
121 

1210 

1211 

12 

t"at:oc,a· 

Motorola 
Momrola 
Ell. 
Natlona1 

D,A1202C 

MC12020 
~,,~C12()21 

Q,A1?'J;3G 

EA Fp..'!204 
MotorOla !v1C12040 

EA 
Piessey S~ 1205 
f:A EA1206 

-"iloiorofa-1,4C f20'6C'---

MotorOla MCi2061 

EA EA12Da 
Fa!rch,lo CCD121 
intersil DG121 

Natonai 

0121C 
0121111. 

LM121A 

Siliconix L0121 

Toshiba T~v1M121 

!::A 

Nationai 

Hitachi 
Nat:onal 

j r'l.!l-IVi l"E ~ ~ J 

!::Al<,lU 

AC;:)12!G 

ADC121G 

.-",0(; 
HA1211 
ADC121i 

\;CB-S ; 

605-106i 

.~;,.j 
I 

;~~-:~~I 
o<:"'''-IQVI 

3Hl-102j', 12201 
t!I 126-1 12202 

324.19\' 1221 
324-20 1222 
557-'03j'1223 

1i 122-3 I '1224 
1506 -24 1225 

1533-1 '11226 
596-18 . 123 

596-20 
h12-101 

~~:~;:?I 
1~~~~: 351 

I 
324-22 I 
566-64 I 
:);;?;~ ! 

• 539 
:j1 9 -:'3 

;1 130-3 

Source Device 

National ADC1211 
AOC 1 211C 

EA EA1212 
CBrm"tek CH 1213 
Cermetek CH1214 
C€irletek Ct--j 121 5 

Cermetek CH1216 
Silicon G 5G1217 
M.cro C()rnp 'MCC122 

NaMnl' LM12? 

SGS 
Natlorai 
Natioral 
EA 
Sanyo 
Cermetek 

rCermetek 
Cermetek 
Cerrnetek 
Intersil 

Motorola 

SIlicon G 
~,ihcGfl!x 

S2,"1),G 

SG3 

intersil 

Ra,1heon 

RCA 

SGS 

H~ 22 

G1228 

LF1220: 
LF12202 
E:A1221 
LA1222 
CH1223 
CH1224 
GHi225 
GH1226 
DG123 
OG1238 
f)'?1f: 

D123M 
G'?:l 
lM123 

L.M123 

SG123 ' 
DGI2:5,", 
D(31235 
0123A 

Di238 

lJ'::123rJ~5 

L::~ ~31)6 

~;=12332 

Lf-12333 

l..Ml?4A 
-;iAf24 

LM124 

LM124A 
L~1124 

CA124 

H124 
tf'li'1')r 

Silicon GSell,;o4 

SdtCOtlLX G124A 

T! 

J125C 
"'" '! r},. ~ ,., 

NationaJ lM125 

Page-Line 

~ 126-2 
318-29 

f>99 ~3J, 

599··34 
599 ·,~4 
599 -45 
580-50 
~~60 ~4:j 

556-92 

600-52 
~ 137-4 

1024-34 
557 -56 
599 -35 
599-:36 
599-46 
599-47 
309 -20 
309-24 
:1'l h-'}C; 

316-60 

125 

, ~!52 
121:,20 

1252i 
12E3 
~2540 

12561 

Cermet€1< 
Mot0'·;\" 
MotorOla 
Cf:,,;~et€~ 

r,'olorola 
Hnt'\~(\'A 

t~1morola 
r~,·~';r""'\Atf?k 

Cermetek' 

Cerrr:etek 

lPl 

S:hcorliX 

Device 

L'Ii125 
DG125A 

G125A 

CDR~ 25A 

L Fj 2509 

1l/1C125~ 1 

C~1252 

MC12520 

M.C12540 
~):-:, >;',':;0 

MG12561 
(: P1 2t..7 

CH1258 
['(3'26,.1. 

OG1268 

TDA127G 
TMSli'70 

CHl276 
G1?8 

SAM'2B:_H 

S;I..,""28'1 
G12e.A 

Page·l.ine 

134 ~ 13 
3{Y~) ~~}2, 

'308-40 I 
11 ',)44 i 
11 j 

:""'0,1 
312'-2 ! 

R:,c~ .veil 1 ~'H06 150f) -!:i3 i 

129 

13"0 

Device Page-Line 

Inters:! D129 
0'29 313-52 

Ray1heon LM129 

DG129A 
:~~G i 2itS 
D129A 
en ~~9B 
G129A 

Ce,ro;-etok CH1295 

if-'I iPL13 

C CAG13 
G':30 

M'crc Comp MCC130 

SGS L 130 
~\r113() 

D130A 

01308, 

G130A 
G1~3!]r:3 

L01:W 

~;'t;CJ 

:1 T'jlSHOO 

tar 

FH r:::h 1(' 

Plessey 

(j131A 

Gi;j1B 

1..0131 

Lnn1CJ 
,\H1310 

i, ·1\1310 

SL1310 

H,tach, HA 1312 
\\ot"roia MC1312 
,,,tach, tiA 13i~, 

MC1314 

313-80 

613-1~.Jj 

307 
3' :1 

313·8(' , 

3"18'" 
* 537 

~19 _7 

127 .. 3 

11 130~2 ; 

* 53: 
15(:6 
1.51~:t ~ 

604 • 
313-~·k; ! 

313 -9: 

* 537 
3~ t~ 

537 

557 
11 122-9 

554-iaQ ' 

558-3 
554-"]:.:10; 

SS8-4 
::\::J&-:-J 

;'04-,:.1',· 

Ie MASTER 191·C"· 



Base 
Number Source Device' 

132 

1320 
13201 
13202 
1321 

1322 

1323 

1324 
1325 
1327 

1328 
1329 
133 

1330 

13300 

13305 
13306 
1331 

1332 

1333 
13331 
13332 
13333 
1334 
1338 
1339 

134 

1340 

1344 
1349 
135 
1350 

13508 
13509 
1351 

1352 

1353 

Siliconix 

Teledyne P 
National 
National 
Teledyne P 

Hitachi 
Teledyne P 

D132A 
D132B 
G132A 
G132B 
1320 
LF13201 
LF13202 
1321 
1321-01 
HA1322 
1322 

1322-01 

Motorola 'MC1323 

Teledyne P 1323 
Motorola MCt324 
Hitachi HA 1325 
Hitachi 
Motorola 
Plessey 
Signetics 
Hitachi 
Hitachi 
Intersil 

Siliconix 

In~ersil 

Motorola 

National 

National 
National 
Motorola 

HA1327 
MC1327 
SL1327 
MC1327 
HA1328 
HA1329 
DG133A 
DG133B 
DG133 
OG133A 
DG133B 
G1330 
MC1330 

LF13300 

LF13305 
LF13306 
MC1331 

Teledyne P 1332 

Hltach! 
National 
National 
National 
Hitachi 
Hitachi 

_Hitachi 
Teledyne P 

Ferranti 
Intersil 

National 

SiliConlx 

Intersi! 
Teledyne P 
Motorola 
Motorola 
National 
Intersi! 
Motorola 

National 
Natipl 
Motorola 

National 

Motorola 

RCA 
Sanyo 
Motorola 
Sanyo 

HA1333 
LF13331 
LF13332 
LF13333 
HA1334 
HA1338 
HA1339 
1339 ' 
1339-01 
1339-02 
ZNA134 
DG134A 
DG134B 
LM134 

DG134A 
DG134B 
G1340 
1340 
MC1344 
MC1349 
LM135 
G1350 
MC1350 

LF13508 
LF13509 
MC1351 

LM1351 

MC1352 

CA1352 
LA1352 
MC1353 
LA1353 

Ie MASTER 1978 

Base 
Number . Source Device page-Une 

316-56 1355 
316-57 
313-92 1356 
313-93 1357 
580-8 
308-121 1358 
309-4 136 
579-55 
579-56 
555-6 1360 
565-59 1363 
586-10 1364 
565-60 
586-11 1365 
559-1 1366 

11 123-10 1367 
11 123-11 1368 

580-3 .1369 

309-8 
309-10 
558-2 
555-7 
555-8 
584-26 
584-25 
577-21 
559-11 
308-9 
308-16 
612-1 
615-1 

615-1 

137 

1373 
1374 
13741 

1375 

1376 
138 
1380 
1381 

1382 
1383 
1384 

1385 
1388 
139 

313-84 1391 
546-42 
557-44 
561-17 

11 121 -5 1393 
'123-3 1394 

315-28 
314-83 
557-74 
561 -54 1397 
557-77 1398 
561-58 

11 122-9 1399 
561-1 

11 123-3 14 
561-1 
561-1 

11 123 
561 

Motorola MC1355 

Motorola MC1356 
Motorola MC1357 

Motorola MC 1358 
National LN136 
Panasonic AN136 
SGS M136 
Intersil G1360 
Sanyo LA 1363 
Motorola MC1364 
Sanyo LA 1364 
Sanyo LA 1365 
San yo LA 1366N 
Sanyo LA 1367 
San yo LA 1368 
Sanyo LA 1369 
MiCro Comp MCC137 
National LM137 

Sanyo 
Sanyo 
National 

LM137HV' 
LA1373 
LA1374 
LF13741 

Motorola MC1375 
Sanyo • LA1375 
Sanyo LA 1376 
Micro Camp MCC138 
NEC America p.PC1380 
NEC America p.PC 1381 
Sanyo LA1381 
Sanyo LA 1382 
Sanyo LA 1383 
Motorola MC1384 
Sanyo LA 1384 
Motorola MC1385 
Sanyo LA 1388 
AMD LM139 

LM139A 
"Fairchild /LA 139M 
Intersi! DG139A 

LM139 
LM139A 

Micro Comp MCC139 

Motorola 

National 

Raytheon 
RCA 

Signetics 

Silicon G 

Siliconix 

TI 
Fairchild 
Motorola 
National 
RCA 
Motorola 

. Faircrnld 
Motoroia 

LM139 
LM139A 
LM139 

LM139A 
LM139 
CA139 
CA139A 
LM139 
LM139A 
SG139 
SG139A 
DG139A 
DG139B 
D139A 

D139B 

D139C 
LM139 
!!A1391 
MC1391 
LM1391 
CA1391 
MC1393 
/LA1394 
MC1394 
LM1394 

557-45 
11 121-5 

557 -75 
561-55 

11121-5 
561-56 
614~112 

555-132 
1024-84 
313-85 . 

561-90 
559-96 
559-109 
561-91 
560-55 
560-56 
560-57 
560-58 
556-98 

*822 
.610-59 
610-80 
560-59 
560-60 
564-90 
586-51 
557 -76 
560-61 
560-62 
612-182 
560-13 
560-14 
560-171 
560-172 
.561-152 
554-146 
560-153 
554-109 
561-31 
552-52 

, 552-29 
552-53 
312-42 
552-54 
552-30 
556-104 
612-183 
552-55 
552-31 
552-57 

11 120-14 
. 552-32 

552-56 
552-58 
552-33 
553-2 
552-35 
553-3 
552-34 
31,2-45 
312-51 
253-195 
316-46 
253-196 
316-47 
316~48 
553-4 
560-132 
560-139 
560-141 
560-1 

. National 
RCA 
Sanyo 
Motorola 
RCA 
Motorola 
SignetiCs 
Oatel 

CA1394 560-1 
LA1397 560 
MC1398 559-1 
CA 1398 560 -39 
MC1399 559-191 
MC 1399 560 -65 
DAC-HA148 * 388 

324-49 
DAc-HA14BC * 388 
DAC-HA148M * 388 

324-50 

PART NUMBER .... ~ ..... 
Base Base 
Number Source Device Page-line Number Source DeYlce 

14 

140 

Oatel 
DDC 

Lambda 

PMI 

DAc-HA148R • 388 140 
HRCDX-14 
HRCT-14 
HRDC-14 
HSCDX-14 
HSCT-14 
HSDC-14 
HXCDX-14 
HXCT-14 
HXDC-14 
LAS14CB 
LAS14U 

OP-14 

OP-14A 

OP-14C 

OP-14E 

615-4 -
615-7 
615-6 
615-8 
615-9 
615-11 
615-13 
615-14 
615-16 
603-99 
609~6 
609-45 

1400 

14000 

• 844 14001 
564-52 
588-53 

11 126-15 
* 844 .14002 

588-36 

*844 
589-2 

• 844 14006 
588-37 

TeledyneC CAG14 307-14 
AMI MDC-14O *1540 

1506-1 14007 
1509-1 

Intersi! DG140A 
MICro Camp MCC140 

311 -58 14008 
558-68 

National 
613-161 1401 

LM140 
LM140-05 
LM140-06 
LM140-08 

.806 

*806 
.806 

*806 
LM140-10 * 806 

603-14 

14011 

LM140-12 * 806 14012 
603-70 

LM140-15 * 806 
604-22 

LM140:18 _ *806. 14013 
604-81 

LM140-24 * 806 
605-37 14014 

LM 140-5 • 806 
601 -91 14015 

LM 140-6 • 806 
602-36 

LM 140-8 * 806 
602-101 14016 

LM140A * 806 I 

LM140A·10 * 806 14017 
603-15 

LM140A-12 • 806 14018 
603-71 

LM140A·15 * 806 1402 
604-23 

LM140A·18 * 806 
604-82 

LM140A·24 * 806 
605-38 

LM140A-5 * 806 
601-92 

LM14OA-,6 • 806 
602-37 

LM14OA-8 • 806 

602"1 
LM14OLA·10 * 806 

603-4 
LM140LA·12 • 806 

603-24 
LM140LA·15 * 806 14020 

603-1 
LM140LA·18 • 806 14021 

- 604-53 
LM140LA·24 * 806 

604-1 
LM140LA·5 • 806 14022 

601-9 
LM140LA..a . * 806 14023 

LM140LA-8 
602-1 

* 806 
602-67 

Signetics SAK140 613-16 14024 
Siliconlx DG 140A 

DG140B 
311-62 
311 ·72 14025 

Siliconlx 0140 

0140A 
01408 

GI ER1400 

National LX 1400 
LX1400A 

Panasonic MN1400 

Motorola MC14000A 
MC14000C 

Motorola MC14oo1A 
MC14001BA 
MC14001BC 
MC14oo1C 

Motorola MC14002A 
) MC14002BA 

MC14002BC
MC14002C 

Motorola MC14006BA 

MC14006BC 

Motorola MC14007BA 
MCl4007BC 

Motorola MC14008BA 
MC14008BC 

Silicon G SG1401 
SP1401 

Motorola MC14011 
MC14011A 
MC14011BA 
MC14011BC 
MC14011C 

Motorola MC14012A 
MC14012BA 
MC14012BC 
MC14012C 

Mo!Ofola . M~1 ~0.13_ 
MC14013BA 
MC14013BC 

Motorola MC14014BA 
MCI4014BC 

Motorola MC14015A 
MC1401SBA 
MC14015BC 

Motorola MC14016BA 
MC14016BC 

Motorola MC14017BA 
MC14017BC 

Motorola MCI4018BA 
MC14018BC . 

AMD 1402A 
1402AC 
1402AM 

. Intel 1402A 
National MM1402A 
Nort9C 1402 

1402A 
PanaSOl'lic MN1402 

Silicon G SG 1402 

Synertek SY1402A 
SY1402AR 
SY1402B 
SY1402BR 

Western TR1402 
Motorola MC14020BA 

MC14020BC 
Motorola MC140218 

MC14021BA 
MC14021BC 

Motorola MCl4022BA 
MC14022BC 

Motorola MC 14023A 
MC14023BA 
t-1C14023BC 
MC14023C 

Motorola MC14024BA 
MC14024BC 

Motorola MC 14025A 

* 982 
326-11 

* 982 
* 982 
.1159 

1001 ~12 
, 137"11 

614-85 
1506-32 
1528-4 

11 151-8 
210-1 
210-1 
211-68 
211-71 
211-72 

1024-49 
1506-33 

, 151-8 
613-1 

, 130-17 
1024-51 
1024-52 
1024-40 
1024-41 
349-46 
205-1 
205-1 

1028-5 
214-64 
214-65 

1027-11 
207-86 
207-87 
209-1 
209-1 
209-1 
209-1 
205"1 
205-1 

Arranged alphanumerically from left to right. 
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'Ie MASTER 
Base !:lase E: il !!; t~ 
Number Source DtHHCP, PatJ~·L!n~ rtiH"'r;bf:t ~;r.u;J~;(; Pbqf:-Ur,t Numt.€1 

14025 

14027 

14028 

1403 

14032 

14034 

14035 

14038 

·1404 

Mcto~o!a 

Motorola 

Motorola 

AMD 

Intel 
Mowrola 
Nat,o'1a! 
Nortec 
S~rag~je 
Syn-erte..:. 

Motorola 

Motorola 

Motorola 

AMD 

Intel 
NaliOnal 
Nortec 
Plessey
Signebcs 

Sprague 
Synertell 

MC140258A 
MC14025BC 

MC14027BA 

MC14027BC 

MC14028BA 

MC14028BC 
1403A 
1403AC 
i403AM 

1403A 
MC1403 
M~,,11403", 

1403A 

SY1403A 

SY1403AR 

SV14038 

SYt4038R 

MC14032BA 
MC14032BC 
MC140348 
MC'403,lBA 
MC140:148C 

MC1403E>BA 

MC14(}35BC 

MCi4038BA 
MC14038BE 
1404A 

1404AC 
i404AM 
1404A 
MM1404A 
1404A 

SP1404 
1404A 
UCN·1404 
SV1404A 
SY1404AR 
.SYi4048 

21 i _111 

211 ~42 

1024 -82 

1024 -83 

2~ 3 -90 
1024 ·85 
1024-86 
1024·76 
1024 -77 

204 ·25 
204 ·26 

1027-107 

21·1-93 i 

214-9.1 I 
1027 -1041 

213 ·165 

102,6 -84j' 
213-166 

1026 ·74 

204 -331 20434 
~ ~ 43-9 

1024-106 

, 1 0, 2,4 ., Ott 
1024·109 
10<:'4·110 
1024.1 1 2 

3d6 ·44 

1024-1 i3 

213-91 
1024-114 

1025,2 
1024 ~: i 

SY14048R 1024·96 

14040 Motorola MC14040 'I 123·1 

14042 

1404" 

14044 

14046 

14049 

1405 

14050 

14052 

14053 

1406 

14008 

14 

MC14040BA 
MC14040BC 

Mo:orO!a MC14042BA 
PvlC140~2AC 

rviotOro.a r.iL ,40435A. 
MC140438C 

Motoroia Me 14044BA 

MCi40468C 
."~~MC~40468f,~ 

Motorola MC140498A 
MC14049BC 

}I.MD 1405.6. 
Intel 1405A 
Lambda LAS 1405 
Motorola MC 1405 

Sanyo LB 1405 

Motoroia MC14050BA 
MC14050BC 

MotorOla MCl405'iBA 
MCj4G518C 

Motorola MC140528.A, 
M(,ldOI;?BC 

Motorola MC140538A 
MC14053BC 

AMO 1406 
Hitachi HA 1406 
Lambda LAS 1406 
Motorola MC1406 

Plassey SP1406 
Moturw& MC14C~8~ 

MCi4066BG 

Moiowia MC 1406IJ8A 
MC14068BG 

205-123 
205124 
211 ·144 

211 ·1.:05 

21. i, -i,62j 
21' .. 183 
211 ·163 
21' '·'64 

~~,'~ ~~.:; 1 
2 i 5,'5 
~gD··")P • 

204~18i 
204-18 

11 143·9 

1~~~~~~ol 
319·58 

11 129-9 
11 129-10 
11 149-14 

326-184 
6i3 ·126 
204-114 

204 "151 
3,4 -iul 
,1~4 -;(;21 
~"" .~ I 

~;:::~ I 
<l'1i.1oQi 

_~~~,~~ol 
IV~4'~~ I 
555-119 

602-57 
320-21 

11 1:l3-!J 
346-45 

308 -56 

209-81 
209-82 ' 

14070 

14071 

14072 

14073 

14076 

14077· 

14078 

1408 

1408' 

'4(182 

'4093 

14094 

14099 

141 

1410. 

141;1 

1414 

1415 
1416 

Mntmnia 

Molorol" 
Moloro,a 

Motoroia 

MC140BQRA 

MC:406f,BC 

Me140? 
MC14070BA 
1.le'407aBC 
MC14071A 
t,\Cl<l()71BA 

MC14071BC 

MC;4072BA 

~,;lC14G7?BC 

;>0')·12 

205 ··3 

6'2·59 ,1 

210-6:< 

21Ci64 I 
210-15'0:1' 
210-15" 
210-153 

151 i 

21.0-1171' 
210·118 

_._----_._------------ ! 
1416 ~~otoroia MC14'6 548,56 i 
'; 4 i 60 Me :4~ €,OB,.1, 206 -8~ 1 

'4161 

14162 

14163 M010rora 

14175 M}!O;ola 

t ir.~ Ir" t-:r>,C>'"' """c.:: (1) 1 

MC 14162St-. 
MC14162BC 
M(;141b:38A 

MC14163BC 
~C14174BA 

MC14174BC 
MC14175BA 

........... ""'- I 

;,-.~r~~~.jl 
206-98 

~~~t~~~1 
208.157 

1439 

144 

Nat'onal 

Siiconix 

IJG144A 

LM144 

OG144A 
DG'448 
L144 

309 

565 

309,Cl? 

* 982 
1l 117-5 

209'36 i 
209 ·37 I 
210· \321 

210. 1 331 
208-140 

M(141758C 

208.1581 

208. ,271 
208·128 

2.'4 ".0 Ii 

L 144A ... 982 

LarnbrJa 

Me' 40766C 
MC14077BA. 
~~C~ 4077-g,: 
MC~4'J72f'; 

MCi4078BC 

SSSI408A! 

5S51408A·8 
14086 
14037 
1408-8 
LAS1408 

~ 

208- 141 1 
210-98 
2~ 0 ·99 
21:J"~72 

210-173 

320-35 
320-51 
.320·1:., 
320-37 

To 1338 

1420 

1421 

MC1408·7 320·39 

LJ", ,408,·6 

UA' 408· 7 
l.M 1 408·i\ 

320-63 
320'5 
.32(; .. ] 7 
3?O-41 

32Ci-69 

1425 

PMI SSS1408A * 919 
SSS140SA.o * 919 

320-12 
SSSl408A-7 ,,919 

1426 

SSSl40SA-8 

MC14Q&"BC 

MC140WC 

MC14082BC 
MQmr~)!(· Me 140936 

o.,~C;4093a.4 

MotOi'old Me ~ 4094BA 
MC14094BC 

Ml)torol~ MC14()!l!lflA 

MC14099BC 
ImerSll 0<:; 1 41 A 

OG141B 
NEC America !,PC141 
SGS M141 

DG141A • 
OG1416 

Lambda LAS1410 
MOlorola MC 1 41 0 

SGS TDA141G 
CBimGTek CH1 ~ 11 

LBrnor:l8 t A~~ 1 4 ~ ;) 

Motorola Me 1 <112 

Motorola MC1414 

ndy~lrt!t,j RC~4i4 

La;--nbaa ~AS 1415 

;?09 ·59 1431J 
::>09 -57 

209-23 
'Ii i 1(;· 13 

215 -139 

14:>05 
14303 

214-107 1431 
::>11-1::>0 

~~~:~~11 ~~;;~ 
307 ·72 14318 

609 ·24 14324 

1024 -50 1433 
307 ·63 
307 ·7~ 

603-20 1434 
546-43 1435 

<;4R-<;'l 

6r~i -~) 14:'h 

346·, 20 

~~4t3 -72 
",t·R 

551-52 

55} -51 

604-46 

MC14t94BA 

OG142A. 
NEe .l,'Tle'iCc ~IPC 142 

SGS M142 

51i co~" OG142A 
OG1428 

MC1420 

1421 

1421-01 

1421·02 
142: ·24 
1.421-25 
MC1t!22 

-, i ~122 ) .. 

A~\},j S 1424A 

S1424C 
Irtersd leM 1424 
"'~:F~Y'"\f 0 i 424 

" 14?5 

1425·(;2 

1426 
1426-01 
1426·02 
1426-01 
S1427.~ 

r,(",; ~ r ,; 
U~I""<.) 

/k\t()ro!~ ~/C 1430 

~!~c Af'r"Pr!C3 ,:.;0(1<1105 

;,.:~ C A;r~c{;(..a il PS; 4308 
Motorola Me 1431 

NEe America j.lPC14312 
Ar"!,rW" ~ PC 1 431 S 

NEC Arrfuiw tlPCj43~8 
NECAmeriC3 /lPC14324 
Motorola MC1433 

143-3 
Teledyne P 1434 

Motorola MC1435 

f) ~ 435 

Raytht;:or: RC1437 

11 irlOlcates page nurniJ€r !n Application NOle 
* Indicates. addlttonal d~ta IS provided on the page 

?14 .,; 

312-53 I 
6'0-39 I' 

1028-88 
312-50 I 
312-6' ; 

100' ·24 

587-8 I 
547·79, 
586-44 i 
~~6.~0 i 
,,06-,,8 i 

585 ·45 j 
586-39 I 
600·33 I 
5864, i 

562 -47 I 
562 -49 I 
562-71 I 
"8° 6 
~7; :do I 
566·38 
571 ·30 
'566-39 
57~ ~31 

572 -44 

571-34 
571 ·42 

1440 

14406 
1'4408 

14409 

144~ 

14410 

14411 

14412 

L144B 

L144C 

Slitromcs SL 144 

Sl144C 

Mo:orola MC1440 

Siemens TBA 1440 

Sfgn8t1CS T SA"' 440 

S'gnet'cs T8ft.' 4406 
t,~ot'::"(;~3 ~ ... ~S 14 ~Q? 

S'~'h3L::~ T8A ~ ~4 ~ 
MDtoro:a ~~C14410 

MotorOla Me 1 441 2 

~"7 i -4 i 1441 ') ilJt)tn~nl~ V( ".: 1, 44 '1 ~") 

556"122 "1:144 1 5E 
562-49 14419 \I1oto',;:& MC~t.419 

308 ··109 , 
::'b",·194 1 

;08:; ~ 21 
J ~ C <1 i 
586·26 I 

fI '14-8 I 

~164 1 :'<:1' 
565-28 
568-24 I 
0'13 ·5<: 1 

f;{\1 -06 I 
~;2 .. ~061 
587 -7 ! 
114-8 I 
603-75 1 
604-27 i 

60487 i 
605 -421 
584-50 

~ 114·8 
~ 114-11 I 

:,ce .13 i 

586·37 I 
590-34 I 

fi ~ 1 ~·9 I 
5e5~1 

~:~:~ I 
565·1121 
585-52 , 

~~~:;~21 
::>t""; 141 
585-54 
;;1)')-1;.'4, 

~~~.~~ I 
;~; .~~ I 
:.45 <14 f 

584 -27 

14433 

14435 

1444 

14440 

1445 

1.1450 

14452 
1446C 

14470 
14479 
14480 

14482 
144!l.:l 

14490 

145 

Me-torOid 

Motorola 

Motorola 

Motorola 
Motoroia 

Motcrola 

Motorola 

~CtO:0!8 

t'v~oton:·!a 

. Motorola 
Motorola 
Motorola 

MOlorola 
lVorortHd 

Motorola 

inters!! 

r~~c 14422 

MC14435 

M(;1444 

MC14440 

I11C1445 

MC14450 

MC14452 
~~1C1446C 

MC1446' 
~,,~C14462 

MC14470 

MC14479 

MC1448~ 
,,~r--1 .11 II Q1 

MCC14482 

MC1449ti 
rviG14490E 

D0145A 
Lr-l1J15 
DG145A 
D3145B 

UAA145 

5674~ 

* 982 
567 ·44 

592 
* 98:2 

567·45 

5fJ2-2C' 
567 -46 

347 -2 
118-17 

561 

215-1oZj 
59g·?(l 

2'5 
215 ~t<~: 

329 
68a~1~r: 

~ 14 ~ 

319-2? 

,; 125·'-' 
~ : 44-5 

215·8!:! 

129 -0 
4i 12G _1(; 

2~5,90 ; 

319-61 
348-:j;i 
556-1441 

,562·8,1 
546-1": 

~ 119-2 
11 119·3 

213-93 i 

SG2 -40 I 

562 -41 

555 2C';; 
:.!-~ ~3' 

559-3:1 
562-85 
562-86 
562-87 

562-89 

2;5-28 i 
21!i~2:; 

312·2') 
~ 134-13 

312-32 
;31231' 
615·8e 

Ie MASTER 1978 



Base Base 
Number Source Device Page-Uile Number Source 

---------------------------
14SKS.O National 
145K5.2 National 
14500 Motorola 

14501 Motorola 

14502 Motorola 

14503 Motorola 

14505' Motorola 

14506 Motorola 

14508 Motorola 

1451 Hitachi 
14510 Motorola 

145104 Motorola 
1451 06 Motorola 
145107 Motorola 
145109 Motorola 
14511 Motorola 

145112 Motorola 
14512 Motorola 

14513 Motorola 

14514 Motorola 

f4515 Motorola 

1451 7 Motorola 

14518 Motorola 

14519 Motorola 

1452 Hitachi 
14520 Motoro!a 

14521 Motorola 

14522 Motorola 

14524 Motorola 

14526 Motorola 

14527 Motorola 

14528 Motorola 

14529 Motorola 

14530 Motorola 

1 4531 Motoroia 

14532 Motorola 

14534 Motorola 

14536 Motorola 

LM145K5.0 
LM145K5.2 
MC14500B 

MC14501A 
MC14501C 
MC14502BA 
MC14502BC 
MC14503BA 
MC14503BC 
MCM14505A 
MCM14505BA 
MCM14505BC 
MCM14505C 
MC14506BA 
MC14506BC 
MC14508BA 
MC14508BC 
HA1451 
MC14510BA 
MC14510BC 
MC145104 
MC145106 
MC145107 
MC145109 
MC14511 
MC14511BA 

MC14511BC 

MC145112 
MC14512A 
MC14512C 
MC14513BA 

MC14513BC 

MG14514BA 
MC14514BC 
MC14515BA 
MC14515BC 
~IC14516SA 
MC14516BC 
MC14517BA 

MC14517BC 

MC14518BA 
MC14518BC 
MC14519BA 

MC14519BC 

HA1452 
MC14520BA 
MC14520BC 
MC14521BA 
MC14521BC 
MC14522BA 
MC14522BC 
MCM14524 
MCM14524A 
MCM14524C 
MC14526BA 
MC14526BC 
MC14527BA 
MC14527BC 
MC14528BA 
MC14528BC 
MC14529BA 

MC14529BC 

MC14530BA 
MC14530BC 
MCi4531BA 
MC14531BC 
MC14532BA 
MC14532BC 
MC14534 
MC14534BA. 
MC14534BC 
MC14536BA 

MC14536BC 

Ie MASTER 1978 

606-3 
606-37 
215-8 

1513-15 
211-1 

204-1 
212-55 

1011-93 
1011-94 
212-56 
210-37 
210-38 
212-5 
212-6 
555-161 
206-1 
206-161 
596-90 
596-91 
596-92 
596-93 

11 109-11 
208-28 

. 214-1 

1028-
214-

1028-

206-1 
212-1 

1020-65-
1020-66 
206-61 
206-62 
215-45 
215-46 
213-53 
213-54 
314-37 
314-93 
314-38 
314-94 
211 -111 
211-11 
2HS-l 

213-1 
215-1 
213-1 
215-1 

14537 

14538 

14539 

1454 
14541 

14543 

14549 

1455 
14552 

14553 

14554 

14555 

14556 

14557 

14558 

14559 

1456 

14560 

14561 

14562 

14566 

14568 

14569 

14572 

1458 

Motorola 

Motorola 

Motorola. 

Motorola 
Motorola 

Motorola 

Motorola 

Motorola 
Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

Motorola 

. Motorola 

Motorola 

Motorola 

Slgnetlcs • 
Silicon G 

Motorola 

Motorola 

. Motorola 

Motorola 

Motorola 

Motorola 

Motow:a 

AMO 

Exar 

Fairchild 

Motorola 

Base 
Device Page-Une Number Source Device, 

MCM14537 212-78 1458 
MCM14537A 1013-11 
MCM14537C 1013-16 
MC14538B 11 102-11 
MC14538BA 213 -55 
MC14538BC 213-56 
MC14539BA 
MC14539BC 
MC1454 
MC14541BA 

MC14541BG 

MC14~43 
MC14543BA 

MC14543BC 

MC14549BA 

326~4 

208-53 
325-201 
326-5 
215-86 

MC14549BC 215-87 14580 
MC1455 600-11 
MCM14552 212-87 
MCM14552A 1011 -98 
MCM14552C 1011-99 14581 
MC14553BA 207 -25 
MC14553BC 207 -26 14582 
MC 14554BA 204 -2 
MC14554BC 204 -3 14583 
MC14555BA 207 -191 
MC14555BC 207 -192 
MC14556BA 
MC14556BC 
MC145578 
MC14557BA 

MC14557BC 
MC14558BA 
MC14558~C 
MC14559 
MC14559BA 
MC14559BC 
MC1456 

MC1456C 
MC1456 
SG1456 
SG1456C 
MC14560 
MC14560BA 
MC14560BC 
MC14561 
MC14561BA 
MC14561BC 
MC14562B 
MC14562BA 
MC14562BC 
MC14566BA 
MC14566BC 
MC14568BA 

MC14568BC 

208 -9 14584/ 
208-10 

1028-69 
214-164 14585 

1028-67 . 
214-165 14597 
207 -150 
207.-1 

11 125-16 
215-81 
215-82' 
585-50 

11 114-13 
11 125-12 

14598 

14599 

586-33 146 
585-53 
585-51 
586-34 

11 101-10 
204-76 
204 -77 

11 101-10 
204 -80 
204-81 . 

1029-28 
214-153 1463 
214-1 
207-1 
207-1 
207-1 
215-92 
596-37 

1466 

207-123 1468 
215-93 
596-38 

MC14569BA 207 -79 
MG14569BC 207 -80 
MC14572 11 123-1 
MC14572A 211-108 
MC14572C 211~109 1469 
1458 564 -46 

590-51 
XR1458 564-47147 

590-53 1471 
,uA 1458 564 -48 1472 
!LA 1458C 590 -55 
!LA1458CC 591 -52 
MC1458 564-49 1473 

590-56 1479 
11 132-6 148 

MC1458C 591 -53 
MC1458N 591 -27 

Motorola MC1458S 
National LM1458 

NEC America !LPC1458 

PMI PM1458 

SSS1458 

'Raytheon RC1458 

RCA CA1458 

Signetlcs MC 1458 

SA1458 
TDA1458 

Silicon G SG1458 

TI MC1458 

Motorola MC14580BA 

MC14580BC 

Motorola MC14581BA 
MC14581BC 

Motorola MC14582BA 
MC14582BC 

M.otorola MC145838 
MC14583BA 
MC14583BC 

Motorola MC145848 
MC14584BA 
MC14584BC 

Motorola MC14585BA 
MC14585BC 

Motorola MC14597B 
MC14597BA 
MC145g713C' 

Motorola MC 145988 
MC14598BA 
MC14598BC 

'Motorola MC145998 
MC14599BA 
MC14599BC 

AMI S146 
Exar XR146 

Intersil OG146A 
OG1468 

National LM 146 

Siliconix OG146A 
OG1468 

Motorola MC 1463 
MC1463G 
MC1463R 

Motorola MC1466 

Motorola MC1468 

MC1468L 
MC1468R 

Silicon G SG1468 
SG1468J 
SG1468T 

Motorola MC1469' 
MC1469G 
MC1469R 

SGS M147 
Motorola MC1471 
Motoroia MC1472 
Western PT14728 

PT1472B-01 
Motorola MC1473 
Motorola MC 14 79 
AMO LM148 
Fairchild ,uA 148 
Inters" LM148 

Arranged alphanumerically from left to right 

PARTNUNISER 
Base 

; Page-Une Number Source Device 

591-28 
564-50 
590-59 
564-51 
591-2 

* 844 
564-53 
591-4 

.844 
564-54 
589-44 
5£4-56 
591-8 
564-55 
591-6 
564-57 
591-11 
591-12 
590-20 
564-58 
591-14 
564-59 
591-16 
212-32 

1010-94 
212-33 

1.010-95 
204-43 
204-44 
204-53 
204-54 

11 110-13 
215-11 

211-1 
. 2H~~ 

1513-1 

211-1 
211-1 

1008-25 
567-48 
580-19 
593-9 
309-53 
309-66 

* 766 
567 -53 
593-10 
309-56 
309-68 

11 133-10 
610-50 
610-51 
610-52 
610-31 

11 133-8 
11 133-10 

608-51 
11 133-10 

610-82 
610-87 
608-59 
610-84 
610-88 

11 133-10 
609-48 
609-49 
558-1 
344-1 

345-1 
346-4 
593-13 
593-14 
593-15 

148 

1480 
1482 

1486 
1487 
1488 

1489 

149 

1494 
1495 

1496 

1498 

1499 

15 

150 

National 
PMt 
Raytheon 
SGS 
National 
Western 

Motorola \ 
Motorola 
AMO 
Exar 
Fairchild 
Harris 
ITI 
Motorola 
National 

Raytheon 
Signetics 

Silicon G 
TI 
AMO 

Exar 
Fairchild 

Harris 

ITI 

Motorola 

National 

Raytheon 

LM148 
LM148 
LM148 
L148 
SM1480 
PT14828 
PT1482B-Ol 
MCC1486 
MCC1487 
1488 
XRl488 
J.lA1488 
H01488 
ITI1488 
MC1488 
OS1488 

RC1488 
MC1488 

SG1488 
MC1488 
1489 
1489A 
XR1489A 

"A1489 
IlAl489A 
H01489 
H01489A 
ITI1489 
ITI1489A 
MC1489 
MC1489A 
OS1489 

OS1489A 
RC1489 
RC1489A 
MC1489 

MC1489A 
Siliear; 'G . SG14S9 "" 

TI 
AMO 
Intersil 
National 
Raytheon 
Motorola 
Motorola 

Plessey 
Silicon G 
Motorola 

National 

Plessey 
Signetics 

Silicon G 
Panasonic 

Panasonic 

Burr-Brown 

IPI 
Lambda 

PMI 

SG1489A 
MC1489A 
LM149 
LM149 
LM149 
LM149 
MC1494 
MC1495 

SL1495 
SG1495 
MC1496 

LM1496 

SL1496 
MC1496 

SG1496 
MN1498 

MN1499 

"AF15 
p.AF15H 
IPL15 
LA$15CB 
LAS15U 
OP·15 

OP·15A 

OP·158 

OP·15C 

OP·15E 

OP-15F 

OP·15G 

National AFl50 

593-16 

* 864 
593-f7 
583-2 

• 142-2 
349-22 
349-25 
326-95 
326·96 
331-44 
331-45 
331-46 
331-47 
331-48 
331-49 
331 -50 

• ,106·5 
331-51 
331-52 

• 129-3 
331-53 
331-54 
335-44 
335-54 
335-55 ' 

11 130-1 
613-1 
613-
612·99 

• 130-6 
612-1 

• 131-1 
612-1 
612-11 

• 129-3 
612·121 

1506-35 
11 151-8 

1506-37 
11 151-8 

612·11 
612-12 
613-1 
603-98 
609-43 

* 871 
564-77 

11 116-18 

* 871 
570-21 

* 871 
571-47 

* 871 
576-27 

* 871 
570-22 

* 871 
571-48 

* 871 
576-28 
612-26 

15 



MASTER 

1502 

1503 
1505 

1506 

1507 

150B 

151 

1510 

15t1 
1512 
1514, 

1515 
-~---,-t--

151a 
152 

1520 

1521 

1522 
1523 
1524 

iti2ij 
153 

Source 

'National 

,SGS 
AMO 

EA 

Sanyo 
AMO 

Sanyo 
Silicon G 

Silicon G 
Western 

Motoroia 
Lambda 

'Motorola 
Rockweli 
AMD 
Lambda 
Motorola 
AMO 
Motorola 
AMD 

Lambda 
Motorola 

'TNational 

PMI 

SlgnetlCS 
_ Intersil 

Natona! 

Device Page-Line Number 

LM150 * 814 1531 
609-53 

U50 
1S00C' 
1S00L 
1500M 
EA1500A 
EA1500A·; 
L81500 
1501C 
1501L 
1501M 
L81501 
SG1501 

59829 '5?2 
55:?-16 1533 
551-21 
551·20 

1008-1 1535 
1008·4 
559·147 1536 
591-41 

SG1501A 
SG1502 
FR1502E 
FRi502E-01 
FR1502E-02 
MC1503 
LAS1505 
MC1505 
CRC1505 

~H~~481 
610-91 

11 134-17 I 
6e8-641 
610·96 

1~~1.~31 
1001 -11 

1001 -70 
614·117 
601·90 
3;9-59 

1.024-12 

1537 
1538 
15380 
1539 

i54 

1506 1024·24 1540 
LAS1506 602-34 1541 
MC 1506 320 -22 
1507 1024·25 1544· 
MC1507 612-60 1545 
SSS1508·8 320-52 
1508·8 320 ·58 
LAS1508.· 602-99 1546" 
MC1508 '11 125-15 155 
MC1508-8 320-66 
LM1508-8 320-70 

SSS1508A * 919 
SSSl508A-6 * 919 
SSSl508A·7 * 919 
SSS1508A-8 * 919 

MCi508·8 
OG15iA 
OG1518 
AF151 

320·54 
320-72 
307-68 
307-75 

NEe Arnenca p.PC 151 
S,!lCO;IiX DG 151 A 

'·612·27 

583-9 
307·71 

Lambda 
Motorola 
S!!:con G 
Lambda 
Motorola 

National 
Raytr,eon 
Lambda 

"Sanyo 
Lambda 
intarsil 
National 

LASi510 
MC1510 
SG1511 
LAS1512 
MC1514 

~~~:~.~ I 
546-44 , 
51054 I 
603·68 I 
551·" I 

'!( 109-9 , 
, 120-12 i 

LM1514 551 -9 I 
RM1514 551 -12 
LAS15t5 BOd.?O 

~~~~~8··-·· "~~~~9!'-' 
DG152A 307 -96 

LF152 545 -1031 
586-43 

NEe America ;;PC152A 
Siliconix OG 152A 

OG1528 

588-20 
307 -99 
308-15 
604-114 
586-28 

Lambda LAS1520 
Motorola MC 1520 
Plessey SL1521 

Plessey Sl.1 522 
P:essey SL i 523 

546-135 1550 
11 118-10 

546-138 1552 
546 -~ 311 

Exar 
Lambda 
National 
Silicoi1G 

TI 
l.amooa 
InterSl1 

XR1524 
LAS1524 
LN1524 
SG1524 

SG1524 
LA~'b"'t! 

OG153A 
DG153B 

NEG America PPC153A 
Smconb; DG153A 

Motorola 
001538 
MC1530 

6" .') I 

605-35 ,i 

611-11 
611-17 i 

11 130,7 i 
at 01'1('\ 0 i 

\I ~~~:~o I 
hlJ::'-",~ 

311 -67 
311 -73 

311·75 
'581 ·56 

• 114-8 

1:::53 

1554 

1555 

1556 

Source Device 

Motorola MCi531 

S:'!~':'''' G SG~ 532 
Motorola MC1533 

Motorola MC 1 535 

Motoroia MC1536 

r\th~orCla ~,,~C~ 5:3,7 
M(}tof('.'a r\~c 1 5J~ 

<J !):~80 

,,"o!o;ola fviG 1539 

imersi' DG154A 
DG-4548 

NEe ;'rr,"rlca ILPe154 
I'PC154A 

Siicor" DG~ 54A 
DG1548 

Motorola 
Motorola 
RCA 
Motorola 
Motorola 

MotorOla ~ 

AMD 

Intersii 

Motorola 

National 

PMI 

Raytheon 

Siqnetf(;, 

Ti 

Motoro;a. 
Plessey 
Motorola 

Motorola 

Motorola 

Mo;oroia 

Silicon G 

MC1540 
MC1541 
CA1541 
MC1544 
MC1545 

MC1546 
LF155 

LF155A 
}iAF155 

LF155A 
LF155 

LF155A 
LFT155 

PM155 

LF155 

LF155A 
LF155 

L~~ 55A 
Li=; 55 

LF155A 
rv1C1550 
CI ikhn 

MC1552 

~~~C1553 

~Y1C1553G 

MC1554 

MeiSS"" 

RM,556A 
\1C'556 
SG155() 

Page-Line 

585 -58 
f, ',4-8 

r:"'O ~2 
581 

11 \ 14·8 

11 114-11 
589-33 

- 11 114-9 
565·101 
579 ·36 
565 -107 
579-37 
590 -27 
545·35 

15GS·"l9 

sn ·2:3 
i1 ; 14 ~~ G 
11 114-12 

311·89 
31 < -' 16 
5/:2: ·2() 
576 ·9 
311-92 
311 -118 

11 118-17 
11 118-18 

347-5 
348 -34 
546-15 

11 i 19-3 
11 109-9 

564-66 

572·47 
564 ~67 
578-19 

564-68 
578-21 
572-51 

,564 -69 

* 800 
570-11' 

* Il:Ib 
564·76 
578 -26 

* 795 

605 -66 
60825 

* 871 
564 ft78 

57829 

" 871 
5734 
564 ·79 
:;>71:Hp 

573-8 
564-80 
578 ·33 
573··16 
564·81 
578·36 
573-12 
546-45 
546-72 
546 ·46 

5'"16 t1} 
I 

~~~:;48i 
117 -, i I 
600-12 I 
CO::!-: 5 I 
5;'4-27 
<; I - .j~~ 

114-13 

560-2 

574-28 
[:T7 .. 3t1 

577 ·35 

Number 

1558 

156 

1561 

1563 

1566 

1558 

1569 

151 

158 

Source Device 

AMD 1558 
Exal XR1558 

Motorola MC1558 
MC1558N 
MC1558S 

NatIOnal LM 1558 
PMI PM1558 

5551558 

Raytheon RM 1 ?58 
RCA CAi558 
Signetics MC1558 
SIlicon G SG1 !?58 
Ti MC1558' 
AMD LF156 

LF156A 
FaircnllC IlAFi 56 

f!,A>=156A 
,r1WS;, LFi 56 

LF156A 
\~ot()roi~ I.F156 

LF156A 
National LFT156 

LF156 

LF156A 

NEG Amenca I'PC156A 
PMI PM156 

PM156.A 

Raytheon L~~ 56 
LF156A 

SGS H156 
Signetics LF156 

LF156A 
TI LF156 

LF156A 
AAolf)'01~ MC156'G 

MC1561R 
Motorola MC1563 

MC1563G 
M{"ltro::JR 

Motorola MC1566 

Moto~Gl8. ~v~C ~ 568 

MC1568L 
fJlC1568R 

SIliCon G SG1568 
SG1568J 
SG1568T 

~li)t0"o:a ~.M:1569 

MC1569G 
MC1569R 

AMiJ Lf'-1t>7 
LFi57A 

Fa;'ch,jd pAF157 

flAF157A 
Intersi~ LF 15 7 

LF157A 
Motoro"d LF157 

LF157A 
National LF157 

LF157A 

PM! PM157 

TI 

PM157A 

LF157A 

l.F157A 
LF157 

Micro Gomp MCC 158 
MrAorcla LM158 

11 indIcates page number Iil Application Note Directory, 
,;, Indicates additional data IS prOvided on tr.e page noted. 

Page-line 

590·5 
590-6 

590-10 
590·26 
590-33 
590-12 

* 844 
590-14 

.. 844 
589·45 
590-18 
590-16 
590-19 
590-23 
590·25 
578·38 
573-14' 
578-40 
573-16 
578-42 
573·18 
578 -44 
573·20 

*800 
570-19 

* 786 
578-47 

.. 786 
573,22 
583-37 

.. 877 
578-50 

*sn 
573·24 
578-52 
573-26 
221-28 
578-54 
573-28 
578-57 
573·30 

.609-90 
609-95 

• 133-10 
610-56 
bHH)r, 

610-32 
, 133-10 

608·52 
133·10 
610-83 
E',10-86 
608-60 
610-85 
610-89 

11 ,33·'0 
- 609 ~91 

609-96 
518-59 
573-32 
578-61 
573 ·34 
578-63 
573 -36 
579-3 
573·38 

* 786 

* 786 
573-40 
584 15 

* 382 
579-9 

* 882 
573·42 

573-44 
<!<!1-:51j 

579-13 
573-4-6 
579-16 

559·28 
567 -80 
569-47 

Sase 
Number 

158 

159 

1590 

1594 
1595 

1596 

16 

Source Device 

NatlO~al LM158 

LM158A. 

SGS H158 

Signetics LM158 

Ti LM158 

NEG Amenca "PC159A 
SGS 1159 
Motorola MC1590 

Motorola 
Motorola 

P!essey 
Silicon G 
Motorola 

National 

Plessey 
Signetics 
SiliCon G 
Burr·Brown 
Oatel 

MC1590G 
MC1594 
MC1595 

SL 1595 
SG1595 
MC1595 , 

LM1596 

SL1596 
MC1596 
SG1596 
MPC-16S 
DAC·HP168 

DAC-HP16BMC 
OAC-HP16SMM 

Page-line i 
i 

567 -83 I 

.. ~~;-~~ i 
1I ! h.J '·t i 

567 ·8E I 
I 

588 -46 ! 
221-60 i 
327-5 I 

567 ·89 1 
589·50 I 
567 -95 I 
589·53 i 
586-17 I 
547. 1451 
545 ·47 i 
"df',-dF< I 

11 ;18-3- I 
613-17&1 
613-1781 

11 130.161 
613180, 

613-186
1' 

tl12-100 
~ '30,,6 I 

612-1041 

11 131.15 1 
612·111 
€1.2 -1171 

612-1221 
315-113 

* 391 I 
324-69 I 

* 391 I 
* 391 ' 

OAC-HP16BMR '" 391 I 
DAC·HP16D * 391 ! 

IPI 
NatIonal 

324-54 I! 

OAC-HP16DUC * 391 : 
OAC-HP16OMM 

DAC-HPl6DMR 
HDA5-18M 

HDA5-16MC 
HDA5-1&MM 
HDA5-16MR 

.. 391 I 
324-55 i 

: E:::J 
* 382 " 
* 382 
.. 382 I 

F16K *1110 
F16K-2OC *1110 I F16K·3OC 
F16K-40C 
F1SK·50C 
IPL16 
IMp·16 

~MP·16A/52~ 

lMP·lf)A!5r? 

IMp· i6A1523 
IMP·\6A1~24 

iMP-l6C 

IMP'!; 
IPC·1M/5O{) 
.p(;·16AI504 
IPC·16i1i506 

Ipc·16A/S200 
IPC16 

*1110 
.. 1110 
*1110 

613-1361 
1o'165S ! 

1504 -52 i 
11 144-18 I 
11 145-1 I 

1/tc:. t) 

145-4 
145-5 

~ 146-4 
11 146·20 
~ 147-1 

11 147-5 
11 147-6 
11 147·7 
11 149-20 
11 150-3 
11 150-5 
• 150-6 
11 150·7 
11 150-it 
~504 ~63 

1!104-64 

1504·65 
15Q4·66 

11 150·' 
it 150~2 
11 150·4 

1524·' 
1505-13 
1505-~1 

1505-29 

1505-14 
*1656 

1525-2 

Ie MASTER 1978 



Base Base Base 
Number Source Device Page-Une Number Source Device Page-Line Number Source Device 

16 

16F60 

16K2 

16K3 

16K4 

16K5 

160 

1600 

1601 
1602 

1603 

1604 
1605 

1606 

NEe America /lPC 16 561-64 
* 959 PMI MUX·16 

Reticon 
Trans-Data 
TRW' 

Plessey 

Fairchilct 

Fairchild 

Fairchild 

Fairchild 

Motorola 
National 

Slgnetics 
GI 

National 

Plessey 

Western 

National 
National 

Western 

AMO 

National 

Rockwell 
ITT 
National 

Datel 

MUX·16A 
• 961 
* 959 
* 961 

316-8 
MUX·16AQ * 959 

* 961 
MUX·16B * 959 

316-11 
MUX·16BQ • 959 
MUX·16E * 959 

316-9 
MUX·16EQ 
MUX·16F 
MUX·16FQ 
MUX-16F 
OP·16 

OP·16A 

Op·16B 

Op·16C 

OP·16E 

OP·16F 

OP·16G 

RL16 
UMC-16 
MPY16AJ 
MPY16AJM 
SP16F60 

F16K2 

F16K3 

F16K4 

F16K5 

XC160 
LM160 

TCA160 
CP-1600 

DACl600 
MUX1600 

LX1600 
LX1600A 

LX1600D 
LX1600G 
SL1600 

MCP1600 
MP1600 
LX1601A 
LX1602A 

TR1602 

TR1602-03 
TR1602-04 
TRl602-05 
D81603 

051603 

1604-8 
TDD1605 
051605 

MV-1606 
MV-1606M 
MX-1606 
MX-1606M 

* 959 
* 959 
* 959 

316-12 
.an 
11 116-18 

• an 
570-23 

• an 
571-49 

.8n 
576-29 

• an 
570-24 

*8n 
571-50 

* 8n 
576·30 
613·88 
349·98 
224·1 
224·2 
220·76 
259-1 

.1110 
1009·11 

*1110 
l~tO·U 

.1110 
1010·24 

.1110 
1010·29 

258-36 
550·5 

11 120·16 
554·1 

1506·40 
1517·3 
1506-47 
316·17 

1506·49 
11 137·11 

614-86 
11 137·13 

614·92 
614·89 

11 121-15 
11 121·16 
11 121-17 

1535·1 
1534-4 

11 137·13 
11 137·10 
11 137·12 
11 137·13 

349-47 
11 106·13 

349·53 
349·57 
349·59 
338·10 
347·181 

• 504 
338·12 
347·191 

1505-95 
601·43 

• 505 
348·19 
315·92 
315·93 
315·11 
315·11 

Ie MASTER 1978 

1606 

1607 

1608 

161 

1610 

1611 

1612 

1613 

1614· 
16147 

16149 

1615 
16177 

16179 

1618 
162 

1620 
1621 
1622 
1623 
1624 
1626 
1627 
1629 

163 

1630 

1631 

1632 
1633 
1634 
164 

1640 

1641 

1642 

1644 
1645 

1646 

1647 

1648 

ITT TDD1606 602·12 

* 505 
348-20 

1648 
National 051606 

Nationa!, DS1607 * 505 1649 

ITT 
National 

Intersil 
National 

Siliconix 

GI 
ITT 
Plessey 
National 
Plessey 
ITT 
National 
Plessey 
National 
Plessey 
National 
National 

National 

ITT 
National 

National 

ITT 
.Intersil 

Siliconix 

p~ 

Plessey 
Plessey 
Plessey 
ITT 
Plessey 
Silicon G 
Silicon G 

AMD 
Intersil 

Siemens 
SiJiconix 

National 
Plessey 
National 
Western 
National 
National 
National 
Intersil 

Siliconix 

National 

Plessey 

Ples&ey 

National 

NaliOnal 
National 

National 

National 

Motorola 

National 

TDD1608 
051608 

DG161A 
LM161 

DG161A 
DG161B 
L161 

CP.1610 
TDD1610 
8L1610C 
DS1611 
SL1611C 
TDD1612 
DS1612 
SL1612C 
DS1613 
SL1613C 
DS1614 
0516147 

348-21 
·602-125 165 

* 505 1650 
348·22 
309-62 
549-52 

11 120-16 
309-65 1651 
309-70 

.9a4 
552·50 

11 120-15 1654 
1506-41 1658 
603-11 
546-73 
344-145 
546-74 
603 -39 1660 
345-47 
546-75 
345-143 
546·125 
346·9 1661 

• 5.10 
343 -178 

0516149, • 519 
344·64 1662 

TD01615 603-114 
0516177 • 510 

0516179 

TDD1618 
DG162A 
DG162A 
DG162B 
Sl.162OC 
SL1621C 
SL1622C 
SL1623 
TD01624 
SL1626 
SG1627 
SG1629 

DS163 
DG163A 
OG163B 
S163 
OGl63A 
OG1638 
OS1630 
SL1630 
DS1631 
CP1631 
DS1632 
OS1633 
OS1634 
OG164A 
OG1648 
DGl64A 
OG164B 
051640 

5L1640 

5L1641 

051642 

D81644 
051645 

051646 

051647 

MC1648 

051648 

343-180 

* 519 
344-07 
604-59 
309-84 
309·87 
309-113 
545.17 
545 ~13 
545·18 

11 121-14 
605-4 

11 121-14 
346·47 
316-33 
346·32 
615·120 
347·179 
312-33 

1663 

1664 

1665 

1666 

1667 
1668 

1669 
1670 

312-39 1671 
558-95 
312-36 
312-41 
295-59 
545-129 
344-152 

1506·61 
345·54 
345-152 1672 
346·16 
312-47 
312·57 
312-50 1673 
312·591674 

• 506 
343-69 
612-112 1675 

11 121 -14 
612-113 

~ 121-14 1676 

• 507 
343-75 1677 
343 -59 

* 508 1678 
343-165 

• 509 
343-88 1679 

* 510 
343-~'74 1680 
220 -1 02 1686 
597-11 

11 131 -11 1687 

* 511 

National DSl648 
Plessey SP1648 

SP1648B 
Nationa! DS1649 

SGS 
GI 

Motorola 

Plessey 
Motorola 
Plessey 
Western 

Motorola 
Motorola 

Plessey 

AMO 
Motorola 

Plessey 
Silicon G 
Motorola 
Plessey 
Western 

MotorOla 

?Iessey 
Motorola 
Plessey 
Gi 
Motorola 

Plessey 
MQIo,ola 
Plessey 
Motorola 
Plessey 
Plessey 
MotorOla 
Plessey 
Plessey 

~ Motorola 
National 

Plessey 
National 

Plessey 
SMC 

Western 

Motorola 
National 

Plessey 
Plessey 
Motoroia 
National 
Plessey 
National 

P'essey 
National 

National 

Motoro:a 
National 

National 

National 

L165 
P!C1650 

MC1650 

SP1650B 
MC1651 
SP1651B 
CP1651 
MP1651 
MC1654 
MC1658 

SP1658 

1660 
MC1660 

SP1660B 
SG1660 
MC1661 
SP1661B 
CP1661 
MP1661 
MC1662 

5?16628 
MC1663 
SP1663B 
PIC1664 
MC1664 

SP1664B 
MCl665 
SP16658 
MC1666 
SP1666 
SP16678 
MC166S 
SP,1668 
SP1669 
MC1670 
OS1670 

SP1670B 
051671 

INS1671 

SP1671B 
COM1671 

UC1671 

MC1672 
051672 

SP1672B 
SP1673B 
MC1674 
D81674 
SP16748 
OS1675 

5P16758 
051676 

0516n 

MC1678 
081678 

OS1679 

!OB1680 
OS1686 

OS1687 

Arranged alphanumerically from left to right 

PART NUMBER IN 
Base 

Page-Line Number Source 

344·53 
597·13 
220-1 

* 512 
344·59 
555·37 

1506·42 
1518·1 
220·94 

11 108·3 
220·96 
220·95 
220-97 

1506·53 
1506·56 
220·19 
220-89 
597·12 

11 131·10 
220-90 
597·14 
583-54 
220·73 

11 107-11 
220-77 
583·55 

11 107·11 
220·78 

1506·54 
1506-57 
220-68 

11 10""-9 
11- 107·11 

220-70 
11 107-11 

220·71 
1506·44 
220·63 

11 107-11 
220-65 

, ~t07.11 
220-66 
220·49 
220·51 
220-52 
220·83 
220·85 
220·86 
220·39 

• 506 
343·71 
220-42 

• 513 
343-77 

1506·74 
220-54 

• 507 
343-79 
220-56 
220-57 
220-59 
343-61 
220-60 

* 50a 
343-16 
220-61 

• 509 
343-90 

• 510 
343-1 
220·28 

• 511 
344-55 

• 512 
344-61 

1506-51 
345-91 

1688 

1689 
1690 

1692 

1694 

1696 
1697 

1699 

17 

170 

1700 

1701 
1702 

1709 

171 

1710 

1711 

Motorola 
National 
National 
Motoro!a 

National 
Piessey 

Motorola 

Plessey 
Motorola 

Plessey 
Motorola 

Motorola 

IPI 
PMI 

Rockwell 
Nabonal 

Siemens 

Silicon G 
Sihconix 

TI 
National 

National 
AMO 

Intel 

National 

Signetics 
Motorola 

Telefunken 

National 

Siliconix 
Motorola 

GI 
Motorola 

MC1688 
OSl688 
OS1689 

OS1690 
SP1690B 

MC1692 

SP1692B 
MC1694 

SL1696 
MC1697 

MC1699 

IPL17 
OP-17 

OP-17A 

OP-17B 

OP-17C 

OP-17E 

OP-17F 

OP-17G 

A17XX 
LM170 

UAA170 

SG170-05R 
OG170A 
DG170B 
OG170C 
TL170 
LM1700A 
LX1700 
LX1700D 
LX1700G 

LX1701 
1702A 
1702A-6 
1702A 
1702A-2 
1702A·6 

258·1 
339-2 
220-47 
258·1 
220-99 

11 108-3 
220·1 
220·92 

1026·69 
612·1 
220 
258-1 
220·23 
220-26 
258·1 
613·1 

* 882 
11 116-18 
• 882 

570-27 

* 882 
571-53 

* 882 
576·33 

* 882 
570·28 

* 882 
572-4 

613-1"'4 ...... __ --4 
605-1 
311-5 
311-6 
311·7 
260-12 
614·87 

11 137-11 
614·93 
614-90 

11 137-14 
11 137·15 
11 137·11 

1004-43 
1004-58 
1004-44 
1004·34 
1004-61 

1702AL 1004-45 
1702AL -2 1004 -35 
MM1702 *1365 
MM1702A*1365 
MM1702AQ *1365 

1004-48 
1511-1 

MM1702AQ.1 .1365 
1004-39 

MM1702AQ.6 .1365 
1004-63 

1702A 
MC1709 

MC1709A 
MC1709C 
TL1709 
TL1709C 
LM171 

DG171 
MC1710 
MC1710C 
ER1711 
MC1711 
MC1711C 

1004·49 
580·44 

11 114·8 
11 132-6 

575-40 
11 114-8 

580-48 
584·46 
546·53 

11 118·8 
11 122-9 
11 136·1 

549·19 
550·12 

1001-19 
551-27 
551·56 

17 



Ie MASTER 
line 
Number Source 

F11 NCR 
1712 Motorola 

172 National 

SHicOnix 

1721 NCR 
1723 Motorola 

1728 Reticon 

National 
Siliconix 

GI 
,NCR 
Motorola 

Motorola 

Device 

NCR1711 
MC1712 

MC1712C 
LM172 

DGl72A 
DG172B 
DG172C 
NCR1721 
MC1723 

MC1723C 
TL1723 
TL1723C 
CCPD1728 

-RL1728 
LM173 
DG173A 
DG173B 
ER1731 
NCR1731 
MC1733 

, MC1733C 
MC1741 

MC1741C 
MC17415 
MC1741SC 

TeleflMlken TL1741 

175 

National 
Motorola 

Motorola 

National 
SHiconix 

TL1741C 
MM1742 
MC1747 
MC1747C 

MC1748 
MC1748C 
LM175 
DG175A 

Page-Une 

1001-20 
568-45 
575-51 
581-50 
554-24 

11 121 -7
1 

309-16 
309-17 
309-18 

1001-15 
609-69 

III 133-8 
11 133-10 

609-70 
609-85 
609-86 
613-67 
613-95 

• 118-7 
312-63 
312-64 

1001-35 
1001-36 
546·49 
546-50 
564-27 
581-3 
581-4 
583-7 
581-35 
582-36 
564-40 
581011 
583-19 

1021'-88 
590-9 
590-57 
581 ·27 
582-48 
614-38 

'310-22 
310·23 

.DG175B .. ,~,._ --31.0.24 

1757 
1760 
177 

1771 

17711 
17723 
17741 

1776 

AMI 51757 
Silicon G SG1760 
Motoro/a XCl77 
NEe Amenca pPC177 
NallOOal INS1771 

Western 

Hitachi 
Hitachi 
Hitachi 

MotofOia 

FDl771 

HA17711 
HA17723 
HA17741 

Me1776 

310-25 
349-42 
583-56 
258-37 
553-14 

1506-66 
1!>13-!>3 
1506-67 
1513-54 
552-7 
609-66 
564-25 
583-5 
566··1 
567-11 
580-7 

, 1231 
MCl776C 566-1 

1781 

1796 
18 

180 

1800 

18 

Western FD17S1 

Plessey 
lIT 
Lambda 
Teledyne C 
Intersil 

SL1796 
ZTK18 
LAS18U 
COA18 
DG180A 

DG180B 

612-1 
559-82 
610-49 
310-15 
307-54 
307 -64 
307 -5S 
307 -55 

Siemens U,e .. A <flO ~~ 9·'3 

DG180A 

DG180B 

HI1800A 
H11800~2 

HI1800A-4 
Hll800A·S 

326-1 
613-1 
307-56 
307-66 
307 .. 57 
307 -67 

* 406 
1< 406 

31; -52 

* 406 
* 406 

311-53 

Base 
Number Source Device 

Base 
Page-Line Number Source Device Page-Line _____________ c~--------------------~--------------

1800 

1801 

1805 
18052 
1806 
1807 
1808 

181 

LM1800 

RCA CDP1800 

EMM/Semi 1801 
~Jational LM1801 
NEC America J.LPD1 B01 
E~ir~~..,tfSemi .. on") 

Hughes 

Lambda 
RCA 

Lambda 
Lambda 
Lambda 
National 
Lambda 
National 
Intersil 

National 

HCMP1802 

f-lCMP1802C 
LAS1802 
CDP1802 

CDP1802C 
LA51~05 

LAS18052 
LA51806 
LM1807 
LAS1808 
LMHi08 
DG181A 

DG181B 

IH181C 

!H181M 

AM181 

DG181A 

DG181B 

1810 Lambda LAS1810 
Na~or,al LMl 81 0 

1812 Lambda LAS1812 
Natonal LM1812 

1815 Lambda LAS1815 

1818 

Ni;lDunai 

Harris 

LM1815 

HI1818 
HI1818A 
H11818A-2 

H11818A·5 

Lambda LAS1818 
.182 Intersil DG182A 

DG1828 

IH182C 

lH182t~ 

NatiDnal 

DG182A 

DG1828 

TI TL182C 
TL1821 
'Llf:l2M 

1820 Lambda LA51820 
LM18?O 

557 -1621820 
11 121-9 
~ 12i -,0 la21 
11 122-9 
11 151-9 
11 151 -10 
11 151-11 1822 
11 151·12 
11 151 -13 
11 151·14 
11 1 51 -1 5 1823 

1016-28. 
559·33 
556-65 
10~5-115 

1506-77 1824 
1518-4 
1506-78 
605-77 

1506-79 
1529-2 

1! 147-10 
11 151-17 
11 151-18 1826 
11 151-20 1828 

1506-80 

307-101 
307-111 
307 -80 
307 -90 

183 

307 -81 1830 
307-91 1831· 

... 1,135..15 
11 136-1 
11 136-7 

307 -82 
307-92 
307 ·102 
307 -112 1832 
606-111 
557 -163 
607-21 
559-39 
560-199 
615-116 
607 -62 1833 
555· 197 
558-69 
613-162 

• 43S 

* 436 
* 436 

315-6 1834 

* 436 
315-7 
607 -97 
307 -117 
308·5 
308-20 
308-24 184 
308-21 
;J')8 -25 
308-2 

307 ~114 
308-4 
308-3 
308-7 
308 ~23 
308-27 
308-19 
308-18 
:107··1'16 
607-107 1840 
<;<;4 -33 

11 121 -10 

RQA 

Nat.onai 
RCA 

Lambda 
RCA 

National 
Harris 

Lambda 
Natlofl.al 
Intersii 

Siliconix 

National 
Hughes 

RCA 

Hughes 

Hughes 

RCA 

Hughes 

RCA 

Harris 

11 122-9 
CD':;;·i82 IS t!12-1i): 

1016-67 
1506-11 

CDP1821 SC 1017 -8 
CDP1822S 212-1 

CDP1822SC 
LM1823 

1013-61 
1506-11 

CDP1823S 212-1 

1506-11 
CDP-j 823SC 1 0 ~ 2 -4 
HCMP1824 

HCMP'824C 
LAS1824 
CDP1824 

CDP1824C 
CMP1824 
LM1826 
HI1828 
HI1828A 
H11828A·2 

H11828A·5 

LAS1828 
LM1828 
DG183A 

DG183B 

DG183A 

DG1838 

LM1830 
HCMP1831 

HCMPlfl31C 
CDP1831. 

CDP1831C 
HCMP1832 

HCMP1832C 
CDP1832 

CDP1832C 
HCMP1833 

HCMP1833C 
COP1833 

CDP1833C 
HCMP1834 

HCMP1834C 
COP1834 

CDP1834C 
DG184A 

DGHl4B 

IH184M 

AM184 

DGi84A 

DG1848 

HI 1840 
H11840·2 

1011 -81 
1506-1 

1506-1 
1011-84 
1011 -82 

599-15 

* 436 
* 436 
* 436 

314-66 

* 436 
314-67 
608-19 
559-1 
311-54 
311-63 
311-55 
311-64 
31 156 
311-65 
311 -57 
311 -66 
613-6 

1021 -67 
1-506--1 
1021 
212 

1021 

1022-84 
::>12-

."".~ '''' I ,"<-<--..>" I 
1506-123 

1022-32 1
1 

1022-59 

1506--122
1 

1022-85 
212-168 

1022-57 
1506-124i 
1022-83 I 

311-76 ! 
311 -841 
311 -93 

31'~ ·98 I 
~;~ ::~ Ii 

311-77 

311 -851 
'!11-78 
311-86 
311 -79 
311-87 
311 -95 
311 -1 

* 440 
* 440 

316-5 

,Indicates page number in ApplicatiOn Note Directory. 
* indIcates addItional data is proVIded on the page noted. 

Sase 
Number 

1840 
1841 
1845 
1848 
185 

1850 
1851'. 

1852 

1853 

1854 

1856 

1857 

:·Ia5a- -

1859 

186 

1860 
1861 

186? 

1863 

1872 

i877 
188 

Source 

NatIOnal 
,"ia(iul1a, 

Natlona! 
lrters;; 

National 

TI 

Nalionai 
Western 
Hughes 
National 
RCA 

Hughes 
Nallonal 
RCA 
Hughes 

Device 

LM1841 
LM184:J 

LM1848 
OG185A 

DG185B 

IH185C 

IH185M 

AM185 

DGi85A 

DG1858 

TL185C 
TL1851 
TL185M 
LM1850 
CPi8S1 
HCMP1852 
LM1852 
COP1852 

HCMP1853 
LM1853 
COP1853 
HCMP1854 

HCMP1854C 
COP1854 

CDP1854A 
CDP~854C 

AMi 51856 
Hughes 4CMP' 856 
RCA CDP1856 
Hughes HCMP1857 
RCA CDP1857 
hughes -- HCMPli5S .. 
RCA CDP185S 
Hughes HCMP1859 
RCA CDP 1859 
!ntersil DG186A 

DG1868 

Siilconix DG186A 

OG1868 

Nat,Oliai LM1860 
Nat'0n31 LM1861 

RCA COP1861 
Nilt!onai LM1862 

Western TRi863 
illltji:;"11 DG187A 

DG1878 

lH187C 

IH18]M 

National AM187 

Siemens $187 
Sdiconix DG187A 

OGla78 

Relicon RL1872 
Western CR1872 
National LMi877 
Intersil OG188A 

DG1888 

iH188C 

IH188M 

Page-Line I 
• AAI'l t 

" ~;-781 

~~~:~~41 
311-104 
311-;08 

312-3 I 
312-7 

312-4 I 
312-8 

311 -1051 
311 ·109 
311-103 
311 -107 
311-106 
311 -110 
312·6 
312-10 
312-13 
312-12 
312-11 
558-63 

1506-59 
1506-83 
558-6 

1506-84 
11 151-17 

1506-92 
558-7 

1506-
93

1 
349-78 

1506-101 
349-63 

3490791 
1506-1021 
1506-1031 

349 -64 , 

556.1301 
1506-86 j 
1506-87 ! 
1506-89 ! 

1506-90 ! 
1500-95 l 
1506-96 i 
1506-98 ! 
1506-99 
309-49 
309-57 
309-50 
309-58 
309-51 
309-60 
309-52 
309-61 
554-34 
596-70 ~ 

b96-~ti I 
1506-1051 

596-71 i 
596-97 
349·62 
309-7i 
309-79 
309-88 , 

309-95 I 
309-89 i 

309-96 ! 
309-72 I 
309-80 i 
309,73 ! 

309-81 i 
596. 1321 
309-74 i 
309 62 : 
309-90 f 

309-97 I 
613·96 ! 

1505 -1521 
555-95 : 
309-1011 
309.105 1; 

310-4 
310-8 
310-5 ! 

3109 
309-1 

Ie MASTER 1978 



Bale 
Number Source Device 

188 

1880 
1881 

1883 

1889 

189 

1890 
1891 

1892 
190 

1!;100 

1902 

1905 
191 

193 

1933 

194 

1941 

195 

1953 
1971 

198 

1983 

Intersil .1H188M 
National AM188 

Si!icor)lx DG188A 

DG188B 

TI TL188C 
TL1881 
TL188M 

National LM 1880 
Western DM1881 
AMI 51883 

Western DM1883 

National LM1889 

Intersil DG189A 

Siliconix 

National 
National 
National 
Intersll 

National 

Siemens 
Sihcomx 

Mitel 

Lambda 
interSl1 

National 

DG189B 

DG18,9A 

DG189B' 

LM1890 
LM1891 
LM1892 
DG190A 

IH190M 

AM190 

8190 
DG190A 

DG190B 

'-.M1900 

SIL1902A 

SiL1902AE 
SIL1902AF 
LAS1905 
DG191A 

DG191B 

IH191C 

IH191M 

AM191 

Sillconi~ DG191A 

DG191B 

TI TL191C 
TL1911 
TL191M 

Natlonai AM193 
LM193 
LM193A 

Signetics LM193 
LM193A 

TI LM193 
Western S D 1 933 

Nationa: 

Western 

National 

Western 
Western 

AMD 
Nalional 
Western 

AM194 
LM194 
BRH)41 

BRi 941·06 
LM195 

TR;953 
UC197~ 

LF198 
LF198 
TR1SB3 

JC MASTER 1978 

PART NUMBER ...... ' ..... _. 
Base Base Base 

Page-line Number Source Device Page-Une Number Source Device Page-Une Number Source Device 

1506-63 

* 354 

1983 
1988 

199 

*1587 1998 
349-44 

1506-64 
1513-47 

558-29 
561-1 
310-66 
310-70 
310-67 
310-71 
310-68 
310-72 

. 310-69 

310-73 
613-1 
613-1 
613-1 
310-74 
310-78 
310-75 
31G -79 
310-76 
310-80 
319-56 
310-77 

2 

2,4 

2.7 
2D1 
20V12 
20V15 

310-81 20V20 
310-82 20V24 

.3.10"B4 ,201128 

212 

310-87 
310-91 
310-94 
310-98 
310-95 
310-99 
310-88 
310-92 
310-86 
310-90 

310-89 
310-93 
310-97 
310-101 
310-104 

20\>5 
20V6 
20V9 
2SLS299 
20 

310-1 200 
310-1 
308-108 
551 -40 
550-53 
551 -41 
550-54 
551 -42 

349-1 
1506-75 
615 -25 
615-65 
3'<:;9-34 

Western TR1983 
AMI S1988E 

Sf988F 
National LM 199 

LM199A 

Raytheon LM199 
LM199A 

AMI S1998A 

S19988 

. S1998C 

S1998E 

S1998F 

1510-1 200 
557 -26 
557 -27 2000 
614-127 

~ 138-1 
11 138-10 
11 138-12 

614-130 
~ 138-1 
~ 138-10 
11 138-12 

614-137 
614-1 
556-123 
556-175 
557 -23 
556-124 
556-176 
557-24 2001 
556 -125 
556-177 
557 -25 
556-126 
556-178 
556-127 
556-179 

Datel FL T -U2 612 -22 

SHM·LM·2 * 393 
615-40 

SHM·LM·2M 

In ZTE2 
Teledyne C CDA2-3 
''''l Z;E2.4 
ITT 
IPI 
Lambda 
Lambda 

ZTE2.7 
2Dl 
L20V12 
L20V15 

Lambda L20V20 
Lambda L20V24 

LarnbdaL20Y2tl 
Lamoaa L~OVS 

Lambda L20V6 
Lambda L20V9 
Raytheon 2SLS299 
Burr-8rowr MP20 

PMI DAC·io 

Rockwell 
AMI 
Essex 

DAC·20A 

DAC-20C 

DAC·20E 

A20XX 
.EVK·200 
SX200 

* 393 
615-41 
614-188 
307-9,4 
€i4 ~'1e9 
614-190 
613-99 
614 -47 
614-48 
614 -48 
614-50 

614,,51 
6 1 .1-4.1 

614 -45 
614-46 

• 302 
317 -17 
317 -96 

1505 -122 
1506-16 
1510-11 
1510-133 
1513-21 

* 931 
320-46 

11 116-18 
11 126-17 

* 931 
320 -44 

* 931 
320-47 

• 931 
320-45 

1505-39 
.1544 

1505-138 

2002 

1515 -4 2003 
Exar 
Harris 

XR-S200 
HI200 
Hi200·2 

H1200·4 
Hi200·5 

:ntersil !H200C 
ii--1200M 
200 

Mas:er cogc ML20C 

Panason~c 

SGS 
Signet,cs 
Silicon G 
Siliconix 

LM200 

OM200 
L200 
OM200 
SG200 
D(;200 

DG200A 

597 -57 

• 394 
* 394 

307 -36 

• 394 
" 394 

307 -47 
307 -44 
307 -39 
609-30 
2~5-~75 

258 -34 
60S -32 

11 134 -10 
554 -19 
609 -44 
554 -2~ 
609-36 

11 136-1 
307-38 

2004 

Siliconix DG200B 307 -50 2004 
DG200C 307 -51 

- AMI S2000 *1571 2005 

S2000/A 
EA EA2000 
Harris HA-2000 
HyComp M/DA2000 
Micro Net MN2000 

1506-1 

2007 
MN2000H 2009 

Mostek MK2000 
SSM SSM2000 201 

TeiefJnken SAB2000 
TI . TMS2000 
Fairchild SH2001 C 

344-1 
SH2001M 234 

Micro Net MN2001 
MN2001H 

S,gnetics ULN2001. 

S,licon G SG2001 

Sprague ULN-2001 A 

Fairchild 

ULS-2001H 
'...'L~~2001 A 

SH2002C 

SH2002M 
344-1 

TDA2002 * 643 
!)5j:2,. 

Micro Net 

RCA 
Rockwell 

SGS 

Signe:ics 

SiIi'con G 

TDA2002A * 643 
555-3 

TDA2002AH * 643 
TDA2002H * 643 
TDA2002V * 643 
MN2002 . 614-1 

MN2002H 
TDA2002 
TDA2002A 
CA2002 
CRC2002 
TDA2002 
TDA2002A 
ULN2002 

SG2002 

Sprague ULN-2002A . 

UlS-2002H 
TI ULN2002A 

Micro Net MN2003 
MN2003H 

Signetlcs UlN2003 

Silicon G SG2003 

Sprague 

ULS-2003H 
wLN2003A 

MN2004H 
ULN2004 

L~L~~·20l)4A 

346-1 
548 
614-1 
614-1 
346-74 
548-59 
346-76 
548-71 

548-77 
; 19-11 

11 119-12 
548-82 
346 -85 
548 -90 
614 -17 
614-17 
346 -93 
548 -60 
346-94 
548 -78 
119-12 

548 -83 

2010 

2011 

2012 

2013 

2014 

2015 

2017 

2018 

202 

2020 

Arranged alphanumerically from left to right. 

TI ULN2004A 

Harris HA-2005 
HyComp M/DA2005 

M/D2005-1 
Micro Net MN2005 • 

MN2005H 
Sprague ULN-2005A 

EA EA2007 
National AM2009 

AM2009C 
AD AD201A 
AMD L~201 

LM201A 
Fairchild IlA201AM 

)J.A201M 
CCD201 

Harris HI201 

Intersil 
Motorola 
National 

Plessey 
Rayth~on 

RCA 

SGS 

Sihcoo G 

S,hcon,x 

TI 

SGS 

Telefu~ken 

Sprague 

Sprague 

H1201·2 

H1201-4 
H1201·5 

201A 
LM201A 
LH201 

LM201 

LM201A 

NOM201 
LH201 
LM201 
LM201A 

G~~Ol 
CA201A 
L201 

LM201 
LM201A 
SG201 
SG201A 
DG201A 
DG201B 
DG201C 
LM201A 
TDA2010 

SA82010 
ULN-2011A, 

ULN-2012A 

MOS MTS2013 

Sprague ULN-201 ~A 

Sprague ULN-2014A 

Sprague ULN-2015A 

MOS MCS2017 
SMC COM2017 

COM2017H 
MOS MCS2018 
NPC SFC2018 
AMD LM202 
Faircrlid CCD202 
Hybrtd Sys 
'ntersil 
Nat,ona' 

Plessey 
SGS 

SiI,con G 
MOS 
SGS 

MUX202 
202 
LM202 

AN202 
NOM202 
L202 

SG202 
MCS2020 
TDA2020 

*400 
* 400 

308-37 
575-20 
575-22 
584-30 

• 115-3 
. 5f}4-34 

11 115-3 

'115-4 

11 
~ 
11 

575-24 

11 116-6 
1001-1 
584-31 
584-35 
575-26 

~~~~4,:.~~ ............ _ .... _ •. oi 
575-28 
346-1 
548-64 
584-37 
575-30 
584-38 
575-32 
308-52 
308-54 
308-55 
575-34 
555-57 

11 118-1 
561-6 
346-11 
548-94 
346-1 
548-95 

1024-28 
346-80 

548-96 
346-95 
548-97 
346-81 
548-98 
999-49 
349-48 
349-55 

11 118-1 

19 



ICMASTER 

2020 

2021 

2022 

2023 

2024, 

1 ~25 
2026 

2027 
2029 
203 . 

2030 

2031 
2032 
2033 

~~,~,_ ,._,_,'_ ~,~ I 2036 
204 ' 

2050 

SoUrce Device 

SSM SSM2020 

Telefunken SAB2020 
Sprague ULN·2021A 

MOS MCS2022 
Sprague ULN-2022A 

MOS MCS2023 
Sprague ULN·2023A· 

MOS MCS2024 
Sprague ULN·2024A 

MOS MCS2025 
Sprague ULN-2025A 

MOS 

MOS 
MOS 
Hybrid Sys, 
Panasooic 
SGS 

EA 
SSM 

Sprague 
Sprague 
Sprague 
NPC 
Hybrid Sys. 
Micro Net 
Motorola 

National 

Plessey 
Raytheon 
Silicon G 
TI 
SSM 

Sprague 
NPC 

. Sprague 
" Sprague 

. 'Hughes 

Reticon 
AMD 
CMA 

, Exar 

MCS2026 
MCS2026-002 • 
MCS2027 
MCS2029 
MUX203M 
AN203 
L203 

EA2030 
SSM2030 

UlN-2031A 
ULN-2032A 
ULN-2033A 
SFC2036 
MUX204 
MN204 
LM204G 
MLM204 
LM204 

NOM204 
lM204 
SG204 
lM204 
SSM2040 

ULS-204SA 
SFC2046 
ULN·2046A 
ULN-2047A 
HDSR2048 
RL2048 
LM205 
FX205 

XR205 

Intersil 205 
Motorola' LM205 

MLM205 
National LM205 

Raytheon lM205 
Siemens SAJ205 

TCA205 
Silicon G SG205 
Ti 
GI 

Hams 

SSM 
GI 

LM205 
ER20SO 

HA-20SO 
HA·205GA 

HA-2050 
SSM2050 
ER2051 

NCR NCR2051 
Sprague ULN·2054A 
HIIn1a HA.2055 

Page-Une 

545·11 

614·3 

• 131-1 
561·7 
346-11 
548·105 
999-72 
346-128 
548 -106 

1020-3 
346-82 
548-107 
999-98 
346·96 

548-
1081 

999-119 
346-83 
548-109 

1020·7 

• 142·17 
999·24 

1020·10 
315·17 
554-52 
346·75 
548-68 
330·16 
558-86 
597 ·45 
548·36 
548·37 
548-38 
547-74 
315·117 
234-8 
610-66 

11 133-10 
610-68 

11 133-13 
11 133,·15 

• 134-1 
~,11 134-10 

1001-3 
610-72 
610-74 

~ 610·77 
559-1 
612-31 
547-154 
547-131 
547-155 
548-4 

1025-27 
613-97 
609-11 
596-15 
615-113 

,,29-4 
597 .... a 
597-58 
609-11 
609-121 

11 133-10 
610-3 

, 133-13 
11 133-15 
11 134-2 

610-7 
558-144 
559-57 
610-9 

*1;~;·1 i I 
*1~.9 ,I 

660 
* 586-asl 

587-36 
558-88 

*11~2 
1001-7 

Base 
_Number 

2055 

206 

2060 

2061 

2064 

2065 

207 

2074 

208 

2(181 . 

2082 
2083 

2086 
209 

547-191 21 

* 660. 
588-16 

Source 

Harris 

NCR 
AMD 
Naoo[lal 

Panasonic 
Raytheon 
TI 
Harris 

Sprague 

Sprague 

Harris 

AMD 
CMA 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Sprague 

AD 

AMD 

Fairchild 

Intersil 

_ Motorola 

National 

PMi 

Raytheon 

RCA 

Signetics 

'Silicon G 

Sprague 
Sprague 
Sprague 

Sprague 
CMA 

Fairch~d 

Motoroia 

NatJonai 

Raytheon 

Signeucs 

Silicon G 

Device 

HA-2055A 

NCR2055 
'LM206 
LM206 

AN206 
LM206 
LM206 
HA-2060 
HA-2060A 

HA-2060 
ULN·2Q61M 

HA-2065 

HA-2065A 

LM207 
FX207 
j.lA207M 
207 
lM207 
LM207 
LM207 
CA207 
LM207 
SG207 
LM207 
ULN·2074B 

AD208 
AD208A 
LM208 
lM208A 
J!A208AM 
/iA208M 
208 
208A 
LM208 
lM208A 
lM208 

LM208A 

PM208 
PM208A 
lM208 
LM208A 
CA208 
CA20SA 
LM208 
lM208A 
SG208 
SG208A 
t"_N-2081A 
ULN-2082A 
ULN-2083 
ULS-2083 
ULN-2086A 
FX-209 
FX209 
IlA209M 
lM209G 
lM209K 
MLM209 
LM209 

LM209H 
LM209K 
LM209H 
LM209K 
LM209DA 

LM209DB 

SG209K 
SG209T 

II Uvi209 
Surr·Brown MP21 

Page-Line 

• 660 
586-36 

1001 ·11 
549-11 
549·13 

11 120·17 
561 ·70 
549-15 
549·17 

.664 

* 664 
586-29 
587 -35 
346-41 
5.17 -81 
346-50 
547·83 

.664 
588·12 

* 664 
586·30 
574-47 
599-72 
574-49 
574-51 
574-53 
574-55 
574·59 
575-2 
575·4 
575-6 
575-8 
346-51 
547-84 
573-64 
570-32 
573-62 
570·30 
570-34 
574-3 
574-5 
570·36 
574c7 
570-38 
574·9 

11 115-5 
II H6-5 

570·40 
11 133·16 

574-13 
570-44 
574-15 
570-46 
574-17, 
570·48 
574-19 

~ 570-50 
574-21 
570-52 
548·24 
548·32 
547 -173 
54"7 ·174 
547·156 

11 124-12 
598-48 
601-64 ' 
601 ·17 
601-68 

, 133-10 I' 
• 133-16 

11 :~4-~ I 
bu1-~1 J 

~~~;: " 
601-76 
601·50 
601·78 
601·31 
601 ·98 
601-81 
601-34 
60i ·37 
317-18 
317·97 

1504-49 

Base 
Number 

21 

21F02 

21HOl 

21H02 

21Hl1 

21H12 

21L02 

21L021 
211022 
21114 

21l41, 

21L43 

210 

2100 

2101 

Source 

Burr·Brown 

Rockwell 
Signelics 

Synertek 

Synertek 

Synertek 

Fairchild 

Synertek 

Fairchild 
Frurchild 
Motorola 

Motorola 

Motoroia 

AMD 
Exar 

Inlersil 
MotorOla 
National 

Panasonlc 
SGS 

.Signetics 
Silicon G 
MOS 
NPC 
Sanyo 
TI 
TRW 
AMD 

EA 

Hltachl 

Jntel 

lntersiJ 
NatiOnal 

Device 

MP2~ 

UAF21 
UAF21H 
A21XX 
21F02 
21F02·2 
21 F02-4 
SY21HOl 
SV21HOI-1 
SY21H01·2 
SV'!C21 H02,! 
SYMC21 H02·2 
SY21H02 
SY21 H02·1 
SY21 H02-2 
SY21H11 
SY21Hl1·1 
SY21H11-2 
SY21H12 

. SY21H12-1 
SY21H12·2 
21 L02F 
21 L02H 
21102 
21 L02·1 
21 L02-3 
21l02-6 
SVMC21 L02-1 
SVMC21L02B 
SY21l02 
SV21L02-1 
SY21 L028 
21L021 
211022 
MCM21L14-20 
MCM21L14·25 

, MCM21 L14-30 
MCM21L14-45 
MCM21L41 -25 
MCM21L41·30 
MCM21L41-45 
MCM21L43·25 
021 L 43-3U 
MCM21L43~45 

LM210 
XR210 

XR210M 

210 
lM210 
lM210 

Page-Line I 
1509-8 
1509-41 I 
15~C-62 

1512-55 
1513-22 
612-13 
612-14 

1505-55 
1017·3 
1016·87 
1017-37 
1013·55 
1013-45 
1013-60 
1IiHL<;~ 

~;;~~-~~ 1 
1016-62 
1016·52 
1016-65 
1013-53 
1013-44 
1013-59 
1013-52 
1013-43 
1013-58 
1016·108 
1016-80 
1017-4 
1017 -83 
1017-14 
1017-71 
1017-53 
1017-16 
1017-86 
1017-52 
1017-15 
1017·23 
1017-65 
1017·107 
1017·12 
1018-~13 

1018-46 
1019-2 
1019-14 
1019-40 
1019-7 
1019-20 
1019-45 
563-9 
596-23 
599-18 
596-24 
599-19 
563-14 
563'-10 
563-11 

AN210 
SAJ210 
TCA21 0 
SG210 
MTS2100 
SFC2100 
lA21 00 
EPN21 00 
CA2100 
lH2101A 
2101 
2101·' 
2101-2 
EA2101 
EA2101M 
HM2101 

.f.127.-.21 
554-53 
558-134 

2101 
2101A 
2101A-2 
2101A-4 
LH2101A 
lH2101A 
MM2101 
MM2101~1 

554.1°'1 
563-8 

1024 ·73 
609-33 
557-137· 

• 130-4 
559-122 
589-5 

1015-29 
1014-83 

1014.121
1 

1013-105 
1014-27 

218-24] 
1010·107 

11 141-4 , 
1014-7 

1013-79 1 
1014-58 
589-7 
589-8 

1511-167 
1014-87 

MM2101A 1014-1:1 

MM2101A·L 1014·9 
MM2101A-2 1013-80 
MM2101A·2l 1013-81 

Base 
Number 

2101 

2102 

Source Device Page-Lin I! 

MM2101.A,tiL 
NEC Micro pP02101AL .1424 

1014 ·Hi 

1511 
uP02101AL·2 .1424 

1013 ·:32 
uPD2101AL-4 .1424 

1014-'31 

uP02101AlC .1424 
~PD2101ALC.2 .1424 
uP02101AlC-4 .1424 

Signe~:cs LH2 ~ ~ ~ A 
2101 1014-11 

2101·4 
2101-6 
2101AL-2 

Synertek SY2101 
SY21 01-1 
SY2101-2 
SY2101A 
SY2101A-2 
SY2101,t.·4 

TI TMS2101 
TMS2101·' 
TMS2101·2 

AMD 2102 

2102-' 
2102-2 

Fairchild 2102F 
2102FM 
2102H 
2102HM 
21C2Lt:: 
2102lH 
2102LHM 

Inte! M2102A·4 
M2102A-6 
2102 
2102A 
2102A·2 
2102A-4 
2102A-6 
2102AL 
2102AL·2 
2102AL·4 

NatIOnal MM2102 

1015·31 
101462 
1015-3 
1016·88 
1015-3::' 
1014·% 
10154 
1014 _11. 

1013 ·63 ! 
1014 -E<1 I 

1015-33 i 
1014·65 I 
1015·5 I 
1017 ·;9 i 
1017 ,45 I 
1017 ~5Ei i 
1016-1051 
1016-1061 
1016~76 ~ 

1016 

1016-1'\1 
1017 ·25 i 
1011 66, j 
10HI·'·Oj 
1016·82 
10~7~27 

11 142 ~2 
MM2102·MD 1017·82 
MM2102-1 i 017 ·50 
MM2102A .1300 

1016·' i 
151 ~ 

MM.2.102A·2 ... t300 
10~tHn 

MM2102A·2L .... 1300 

MM2102A-4 .1300 

MM2102A-6 .1300 
1017-68 

MM21Q2AL .1300 
1016-1 

MM2102AL~2 .1300 
MM2102AL-4 .1300 

MM2102AL~ 

NEC Micro eP02102AL .. 1429 

p,PD2102AL .. 2 .1429 
1016-8S 

jiP02102AL-4 .1429 
1017 ·33 

~P02102AlC .. 1429 
~2102ALC.2 .1429 
jiP02102A1.C-4 * 1429 

Signetics 2102·1 1017-84 
2102-4 
2102·6 
2102A 
2102A-2 

1017 -34 ! 
1017-72 ! 
1016-1 :41 
1016-S/-; 

~~------------------~----------------------~--------------------~----------~----------j 
, Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted, 
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Base 
Number Source Device 

2102 

2102L1 

2102L2 

21021 

21022 

2103 ' 
2104 

, 2105 

2107 

2108 

2109 

2110 

21'1 . 

Signetics 2102A-4 
2102A-6 
2102AL 
2102AL-4 

Synertek S"MC2i02A 
SY2102 
SY2102A 

TI TMS2102 

TMS2102-1 
TMS2102-2 

Fairchiid 21 02L 1 
21 02L 1 M 

Fairchild 210212 
2102L2M 

Pairchild 21021 
21021M 

Fairchild 21022 
21022M 

MOS MTS2103 
Hitachi HM2104 
Intel 2104A 

MOS 
NPC 
Hitachi 

MOS 
NPC 
EA 

2i04A-l 
2104A-2 
2104A-3 
2104A-4 
MCS2104 
SFC2104 
HM2105 

MTS210S 
SPC2105 
EA2107B J 

EA2107B-L 
EA2~,OiB~2 

EA2107B-4 
intAI ,~1 07 A. 

MOS 

NPC 
Te',edyn( ': 
Intel 

Inters:i 
MOS 
Natlona: 

2~07C 

21 07C~2 
2-,C7C-4 

MTS21Q7 

Sr-C2107 
21078E . 

2108-2 
2108-4 
LH2',08 
MTS2108 
LH2108 
LH2108A 

NPC SCC2108 

SFC2108A 
Signeti':s LH2108 

L,H2~ OS", 
lritel 21 09-2 

2109-4 
NPC SFC2109 

SFC2109M 
AD AD211 
AMD LF211 

LM211 

Fairchild CCD211 
Intersil 211 
Motoroia LM211 
National lF211 

LM2~ 1 

PanasonJc A~'>J21 i 
Ray1~eo~ LM211 
RCA C,c,211 
S,emens S,ASt1! 

;.J/2"11 

1ntB csii Lh2 i ~ -: 
Nanona; ~_~~, 

Teledvne C ~: 11 08t, 
A~,,1D LH211 ~ 

Ie MASTER 1918 

Base Base 
Page-Une Number Source Device Page-Line Number Source Device 

1017-35 2111 
~ 817 -73 
1017-2 
1017-36 
101 7 ~6 

1 O~ 7 -85 
1017-5 
1017-87 

f 142-11 
1017 -38 
1017-74 
1017-21 
1017-22 
1017-62 
1017-64 
1017-19 

1017-20 
1017-60 
1017-61 
1028-51 

218-58 
1009-91 

f, 141-3 
~ 148-15 

1008-59 

1008 -80 'I 
1009-7 

1009-
59 1 

1028-43 
610-69 

1~;;~;~ I 
1028 w76 
610-4 

1008-1011 

1009 -76 I 
~~~~ ~:~Ol 

III 14'-1" 

~ 148-;5 I 
1009-55 I 

~ k,~~:: ' 
11 148-15 I 

1009-34 • 

1008-1041 

1009-81 I 
1029-12 

574-56 1 
307 -17 

1009-11°1 
1009-1131 
588-23 I 

1029-18 i 
588-40 ! 

588-24 I 
566- 1 4i'l 2112 
574-10 ! 

570-41 I 
588 -42 ! 
~,f,8-26 

1009-11' 1 

1009-1141 
601-24 I 
601-74 i 

~:~:~~ ! 
549 -50 I 
S;3-1d 

~:~ :;: ,I 

549-61 
5'11::-38 I 

'\6-6 

260-8 

:'63 -21 
307 -15 2~ ~~; 

AMD 

EA 

Intel 

Natlonai 

2111 
21 ~ i-1 
2111-2 
EA2111 
EA2'11M 
2; 1 t 

2'11A 
2111A-2 
2111A-4 
LH211 ~ 
LH2111 
lM2111 

MM2111 

MM2111-1 
MM211'-4 
MM2'11A-L 
MM2111A-2 
MM2111A-2L 
MM2111A-4 
MM2111A-6 
MM2111A-6L 

1015-23 2113 
1014-77 2114,-
1014-113 
1013-101 
1014-22 

~ 14'-4 
1013-111 
1013-72 
10,4 -43 
55~ ·15 
551 -16 
557 -79 
561 -60 

1l 122-9 
1013-112 
1511,168 

1Q14-81 
1'J14-49 
1014-2 
1013-73 
1013-'74 
1014-50 
1014 -114 
1014-115 

NEC Micro ~PD2111AL *1433 
10;4-3 

NPC 
RCA 

8Drague 

T! 

EA 

IlPD2111AL-2 *,433 
1013-75 

4PD2111Al-4 *1433 
101"'-51 

I'PD2111ALC .. 1433 
~P02111ALC-2 .. 1433 
I.lPD2111ALC-4-- .1433 
SFC2111 549-39 

CA.2111 561 -83j 
CP\211 ~ A 557 -94 
LH2'-,1 551-18 I 

ULN2111 557 -1131 

~5" ·92 ' 
~ 129 ~3 

2,11 ~014-4 

2111-4 
2111-6 
UU~-2111 

SY2' 11 
SY21; 1-1 

SY2111-2 
SY2111A 
SY2111A-2 
SY2111A-4 
irY~S2111 

TMSZ111 -, 

TMS21"-2 
, 2112 

2112-1 
2112-2 
EI>2112 
ELl.2112M 

2' 12 

,.., - - I 

1014 -52 I 
1014-1161 
557 -115 

55' -1001 
1'j15 -25 I 

1014 -82 ! 
1014-117[' 
1014-5 
1013-76 

1014-53 'I 
1015-26 

1014-54. I 
1014 -118 
1C15~~7 ! 

10 1 4-71 I 
1014-', 05 1 
1013-97 I 
101~ -17 j 

~ 14\ -4 \ 

1013.106i 

1013 -66 i 
10-: 4 ~41 1 

2114L2 
211413 
2115 

21 i2A 

2112A-2 
2112A4 
rv1M2112A 
MM2112A-L 
MM2112A-2 
MM2112A-2L 
'~\;12112';-4 

M\~,," 2A-4,
'1'J2'12A-6 
\}~}2 j ~ 2 t.·6_ 

lv: 3 -~G7: 
1013-1081 
1013-67 I 
1013-68 ! 
1014-42 ! 2118 

1014-43 I 
101 <1-106 
1 J-< 4 ,'" f)7! 

S;'Tet-~s - 2~ : 2 

2~ '2-4 

Syr,en,,' $Y2112 

1"i 

Navorai 

S"2112-1 
Sf211?,-2 
SY2112A, 

12A,2 

LM21 ' 3 

Sprague UlN-2113 
AMI 82114 
EMM/Semi L2114 

2114 

Fa,rc""ld 21 ~ 4 
2114·2 
2114-3 
2114C-3 

- 2114L 

2114L-2 
Intel ,2114 

2114-2 
2114-3 
2114L 
2114l-2 
2114L-3 

Motorola MCM2114-20 
MCM2114-25 
MCM2114-30 
MCM2114-45 

National ~P02114-1 

~PD2114-2 

AH2114 
AH2114C 
MM2114L 

MM2114L-2 

MM2114L-3 

NEC Micro "P02l14 

~P02114C 

,~P02114D 

Sprague ULN-2114 
Syn,ertek SY2114 

National MM2114L2 
National MM2114L3 
Fujitsu MBM2115E 

MBM2115H 
MBM2115N 
MBM2

'
15Y 

in tel M21 '15A 
M2115AL 
2115 
2115-2 
2115A 
2115A-2 
2115AL 
2115Al-2 
2115L 

Signetics 2115A 
2115AL 

Inte! 2116 

2116-2' 

2116-3 
2116-4 

imel 21'i7-2' 
2117-3 
2117-4 

NDC SFC2118 

Silicon G SG2118 
S321 '8,,0 

AMD LM212 

Micro Ne: MI\I2120 

MN2120H 

Sprague U~.N-212(J 

Sp-ague uLN-2121 
Sprague UlN-2124 
Fujitsu MBM2125E 

M8f\j12125~ 

Arranged atprian'lrnencally fro,," left to fight 

PART N.UMBER I 
Base 

Page-Line Number Source Device 

2125 

2126 
2127 
213 

1017-121 2136 
1018-12 
1018-45 2137 

*'489- 2139 
*1489 

310-2 214 
310-12 

*1303 
1018-47 

*'303 2140 
1017-1 

*1303 
1018-14 2141 

*'489 
lnllLIlR 

'1018- 15 1 
1017-109

1 
*1489 ! 

*~~~~-49 , 

1~~~:;~ L 
'v':: <; i 

'.1303 I 

.1303 ,I 

1016-31 
1015-106/ 

1016-47 1 

1015-66 I 
1015-94 I 
1016-15 1 
1016-32 
1015-1071 

1015-67 'I 

1015-108 
1015-68 I 
1015-109 

2143 

2147 

1016-33 215 
1015-69 
1015-70 
1010-30 

~ '148-15 
1010-2 
1010-13 
1010-25 
1009-'119 
1010-3 

1010-14 1 
1010-26 

565-78 1 

577 -48 1 
57360 
5;-0,54 i 
~~~~~~81 
;~~~~41 
~, ,--,' -:) i 

545 -54 i 
1 

612 -188! 

~:: ~~~ I 
6'4 -76 i 
557. 1841 

557- 1 85j 
560-93 I 

10'6-35 i 

2150 
2151' 

216 

2160 
2161 
2164 

_1,·1 2165 

Intel 

MBM2125N 
MBM2125Y 
M2125A 
M2125Al 
2125-2 
2125A 
2125A-2 
2125AL 
2125AL-2 

Signelics 2125 
2125A 
2125Al 
2125l 

Sprague ULN-2125 
Teledyne C 2126BG 
Sprague UlN-2127 
Siliconix OF213 

Faircri1d 

Sprague 
Spra,9ue 
Sprague 

OF213CJ 
ilA2136 
ULN-2136 
ULN-2137 
ULN-2139 
UlS-2139 

Panasonic AN214 
Siliconix - OF214 

OF214CJ 
Sprague UlN-2140 

ULS-2140 
Telefunken TDA2140 
Intel 2141 

2141-2 

MCM2141-25 
MCM2141-30 
MCM2 141-45 

SpragJe ULN-2141 
UL-S-2141 

TMX TMX2141 

21.4.1 

2142-2 
2142-3 
2142l 
2142L-2 
2142L-3 

Sprague UlN-2142 
ULS-2142 

Motorola MCM2143-20 
MCM2143-25 
MCM2143-30 
MCM2143-45 

Intel 2147 
2147-3 
2147l 

Exar XR215 
XR215M 

iTT SAH215 
SAK215 

Panason:c AN215 

Siliconix OF215 

OF215CJ 
-6iefJ1i1en TDA2~ 50 
Sprague ULN-2151 

ULS-2151 
Tai€fd:lker, TDA2151 

2151 
AMD LM21€ 

LM216A 
~M216 

'_.M216.Co, 

Rajtheon lM216 

Teiefunken 

Hughes 
Sprague 

LM216A 
DF216 
TOA2160 
TDA2161 
HDSR2164 
ULN-2165 

1019-13 
1019-39 

311 -16 
31 j ~19 

260-26 

JI 10?:2 
1018-54 ' 

1019-6 
1019-19 
1019-44 
1018-76 
1018-73 
1018-77 
596-46 
596-47 
598-66 
559-69 
554-.1 

* 981 
258 -98 
600-1 

~ 137-9 
• 981 

560-1 

~ 

574-41 
560-1 
260-27 

566-1 
576-21 

258-1 
560-1 
560-11 

1024-8 
561 -101 

21 



ICMASTER 

Source Device 

217 National LM217 

Panasonic 
'Sihcon G 

TI 

AN217 
SG217K 
SG217T 
LM217 

2171 Sprague ULN-2171 

218 

219 

2193 

AMO 
Fairchi!d 
National 

Raytheon 
TI 
AMO 
National 
PanasoniC 
Signeucs 
AMI 

22 In 
220 Panasonic 

Signetics 
Silicon G 

220H12 National 
220H15 Natonal 
220H18 Nabonal 
220H24 Nabonal 
22OH50 
220H52 
220116.0 
22OH80 
220H9.0 
220K12 
220K15 
220K18 
220K24 
2201<50 
2200.2 

NaliOnal 
National 
National 
I-lat.onal 
National 

Namal 
Nabonal 
National 
NatiOnal 
NatiOnal 
NatlOl1a! 

...... --.- .. -.. -.-.t ZZOi\!l.v .. Naltonai 
2200 Q National 
22OK9.0 National 

ULS-2171 
lM218 
fiA218 
LM218 

lM218 
LM218 
LM219 
LM219 
AN219 
LM219 
S2193 

ZTK22 
'AN220 

TCA220 
SG220-0SK 
SG220-0SP 
SG220-0ST 
SG220-12K 
SG220-12P 
SG220-12R 
SG220-12T 
SG220-1SK 
SG220-15P 
SG220-1SR 
SG220-15T 
SG220-5.2K 
SG220-52P 
SG220-52R 
SG?20-5.2T 
lM220H12 
LM220H15 
LM220H18 
LM220H24 
LM22OH50 
LM220H5.2 
LM220H60 
LM220H80 
LM(6)H;:'.O 

LM220K12 
lM220K15 
lM220K18 
LM220K24 
LM220K50 
LM22OKS.2 

_LM220K60 
LM220K8.0 
LM220K90 

2200 Exar XR2200 

22001 
22002 
22003 
22004 
22005 
22006 
22007 

22008 

22009 
2201 

22 

XR2200M 
F81fchi!d SH2200C 

SH2200M 

Micro Net MN2200 

NPC 
TI 
RCA 
RCA 
RCA 
RCA 
RCA 
RCA 
RCA 

RCA 

RCA 
AMD 
Exar 

National 

SFC2200 
TMS2200 
C022001 
C022002 
CD22003 
CD22004 ' 
CD22005 
CD2200S 
C022007 
CD22007-1 

CD22008 
CD22008-1 

C022009 
LH2201A 
XR2201 

XR2201M 

LH2201A 

Page-Line 
Sase 
Number Source Device 

O~::"f'C 

Page-Line "'Number SOutre 

----~-------------------
2201 Signetlcs LH2201 A 
22010 RCA C022010 

580-9 
572-11 

22011 
22012 
22013 
22014 
22015 
22016 
22017 

577 -43 2202 
577 -45 
577 -47 

1! 116<7 

577 -51 2203 
577-53 
551-35 
551-37 
557 -141 2204 
551-39 
558-1 

• 122-4 
559-83 
559-99 
592-21 2205 
605-11 
6~-11 

605-96 
607-27 
607-28 2206 
607-18 

. 607-2 

607 -69 
607-70 
607 -59 
607-43 2207 
606-33 
606-34 
606-21 
606-17 
606-11 
607 -40 
607-85 
607-11 
605-89 2208 
606-10 

606·46 
606-76 
606-98 
607-14 
607 -55 
607 -93 
608-6 

548-42 
589-9 

RCI> CI)220'; 
RCA CD22012 
RCA C0220l3 
RCA C022014 
RCA C022015 
RCA C022016 
RCA C022017 

Exar XR2202 

XR2202M 

Exar XR2203 

XR2203M 

Exar XR2204 

XR2204M 

NPC SFC2204 
Sprague ULN-2204A 
NEe Micro ,uPB2205 

I'PB22050 
NPC SFC2205 
Exar XR2206 

XR2206C 
XR2206M 

Exar XR2207 

XR2207C 
XR2207M 

::;PC SFC2207 
Raytheon XR2207C 

XR2207M 
Exar XR2208 

XR2208M 
Nattonal LH2208 

LH~208A 

. NPC SFC220a 
SFC2208A 

Slgnet!Cs LH2208 

Sprague 
. Exai 

NPC 
S!gn~tics 

Sprague 
Nat!Ona! 

Panasonlc 
Siemens 
Telefunken 

Nattona! 
RCA. 

AMD 
Exar 

LH2208A 
ULN2208 
ULN-2208 
XR2209C 
XR2209M 
SFC2209 
IJLN2209 
ULN-2209 
LM221 
lM221A 

AN221 
TBA221 
U221 

LH22iO 
C022100 

LH2211 
XR221 i 

XR2211C 

XR2211M 

LH22i j 

NPC SFC2211 
Raytheon X:R2211 C 

589-11221' 
556 -162 

556 ·164 
556-165 
556-166 
556-167 
557 -17 
213-75 
554 -99 2212 
600-42 2214 
346-117 2216 
548-43 
346-118 2218 

346-
69

1

1 

548 -45 
346-70 

548-46 I 
346-88 Ii 

548 -47 
346-89 
548-48 
610-70 
554-80 

1015-81 
1015-91 

610-5 
597 -49 
599-22 

11 105-13 
597 -50 
597 -51 
599-23 
597 <l3 
599 -~~4 

11 105-13 
11 131-2 

597 -34 
599 ~25 
574 -57 
597 -39 
597 -40 
613 -Hi}; 

I 

I 

• 131-2 
613-170 
588-41 I 

m;; .1 

2224 
2228 
2229 
223 

2231 
224 

flflR-?7 

557 -57 I 
~~~ ~~~ It- 224.0 
597 -36 
601 -25 I 
'>'i7-'>R I 
557 -~o I 

5
5

4
4 :,= _- :,. 87i~, 111 

~ <'<'42 

11 120-20 I 
559·; 00 2:", 

564--36 1 
559 -61 22S0 

613-151 1 
563-12 ! 

316-291' 2257 
599-&8 
55 ~ .. ~ i ;: 2D8 

596 ~~~ II 
59927 22t-

~ ~~~ ~;~ I ?:'f.'l 
.. __ . __ 1 
~::!o -1 JOI' 226" 
t;,'-l/3-H4 I 

596 '26 2;~6:; 

596 -137 2;?6£' 
598-95 221' 
599-28 

E<2.' 
Snragllfl ULN-2216 
NPC SfC~:218 

PanasonlC AN2<.:2 
Sierr.ens TBA222 
MJ.i 5222? 

S2222A 

N0l18C 2222 

2222A 

Sp:-agL:6 ULN-i~224 

S;:vagu8 ULN·222B 
S;:..,aq1l6 Ui._N-2229 
Nato,ai LM223 

G SG223 
SptagIJ8 i),N-?231 

. A.MD LW2?4 

'_~,4?24A 

f,A224 

LM224 

~_M224 

LM224 

LM224A 
"~e(' tir,?"!ca pPC224 
Raylneor. LM22.4 

L~v1224A 

,xQ2240M 
f-~Ir(hlr1 I,A?:J40 

;..A;!~4.0C 

jIA'I;;4~~M 

~Xaf x:n2;'~42G 

XR2;:4;~rA 

LMnS 
Pa;,<,so''"'J(, i~N22S 

S:llC(jP SG22S0 

Spr89Uf~ tJi..,N··c2/'4 
Spraque . .JLN-2275 
Sprague ULN·2277 

11 Indicates page number In Application I'·Jot8 
* indicates additional data is provIded c.n 

Page-tine 

578-2 
2"12··94 

1015-43 
212 -95 

1015-46 
212-96 

1015-44 
212-97 

1015 -47 
560-96 
5609? 
560-98 

600-63 
600-!:l4 

600-70 
f)(}(j -7 1 

600-58 
GOO (:9 
6'18-54 

560-15 

Number 

23D 

;<{10 

231 ~ 

2316 

S.ource Device 

AN228 
Sprague ULN-2280 

Sprague' ULN-2281 
Sor aque ULN-2289 
::>an.:;r;or'lc AN229 
Ra/t~ffOn LM229 
$nrague UL.N-2291 

Sprague ULN-2294 
Sprague ULN,-2298 
8: ,,,·R'nwr SHC23 

SHC23ET 
DDC HFS-23 

ITT 

Po -·asoC,lc 
Mostek 
~IPC 

Sorague 

TRW 

HFS23 

HVA-23 
HVA23 

ZTK23 
COA23 

AN230 
MK2300 
5"'C2300 
ULN-2300 

CA2300 
LH2301 A 

MN2301 
LH230~ ,f .... 

tJat,oral LH2301 A. 

~PC SFC2301A 
LH2301A 

Sprague ULN-2301 
TRW CA2301 

Mustek MK2302 
~!C;(~ <:;;::-C?305 

NPC SFC2307 
EA EA2308AL 

Eri2-1G8AC 
IntEl:S;1 LH2308 

Nat.onal LH2308 

SGS 

AMD 
Ilf8r 1)l! 

f\;H;ona 

EA 
ime! 

LH2308A 

~P02308C 

"P02j()SO 

U--;?308A 

S:::C2309 

T8A231 

M;"'231 
LH2310 
LH2310 
LH2311 
l..H2311 
LH2311 
SFC2311 
LH2311 

EA2316A 
2316A 
2316E 

I"Jational t •• M2316A 

122 -18 ! 

I 
554 -185i 

1i 122 ·16 : 
554-1861 
557 -1181 
561 -19 I 
594-2Y ! 
560 .160! 
560-16,1 

560-10°1
1 

615 -3, 
615-32 I 

546-31 1 
~~~-1~3 
:os!la ~~~ I 
::J '-'~ I 
546-3~ I 
564 -1521 
568-7 I 

588-9 I 
559 ·84 I 
31014 1 

310-20 ; 

561 -20 I 
1020-105 
RO'l-;() i 

612-5~ I 
~ 132-12 

559:1~31 591 4, 

'319-14 

591 ~43 i 
591-44 I 
564 -17 ; 

591 .451 
612-54 I 
559-;~4 

999 -35 i 
61()-'''> i 
584-4 I 

1022-75 I 
i ~~~ -~~i I 
!:ltl8-<i, I 

591 -40 i 
588-32 ! 

1022-72 

*1478 
*1478 

583.4 7 

588·,,:. 

563-3·, 
563 ·32 

552 -" 
552 . ~ 2 
552-'4 
550-40 
552 -1S 

1 Q23 ··7[, 

1023-8& 

.. 1372 
iO",,-4B 

MM2316E *1307 
NE.e Mtc.iu ~02316 .1431 

~PD2316A *1481 

uP02316E 

lO~;j-bl 

1.023-90 
1512-;·c 

*1481 

*'492 
1023-52 
1512·17 

Ie MASTER 1978 



Base 
Number' Source Device 

2316 

2318 

232 

233 

2332 

234 

235 

2350 

",36 

237 

2376 

239 

24 

240') 

NEe Micro ~PD2316EC 

~PD2316ED 

Rv~'''''':' R23 ~ 6.\ 
R23 1 6B 

SYcertek SY2316A 

SY23i68 
NPC SFC2318 

PanasoniC AN232 

TI ML232 
Falrcnlio J-LA233 

Micro CO,'1P MCC233 

NEe Micro }IPD2332 

Rockwell 
SyneneK 

Harris 
Natlona: 

Panason'c 
Harris 
Nanorlai 
Panasonic 
AMI 

Panaso~c 

National 

Panason,c 

SW.; 
AMD 

"PD2332C 
~PD233'D 
R2332 
SY2332 

f-lD234 

LM234 

AN234 

HD235 
LM235 

AN235 

S2350 

AN236 

LM237 

AN237 

KR2~7b 

LM239 

u.A23SA 

LM23i: 
LM23S.~ 

Mo~orola LM239 

LM239 

LM239A 
Pa~3soC,C AN239 

Ra}:~eQ~ LM239 

RCA CA239 

CA239A 

Sibr;BtiCS Lrv,23S 
Uvl239A 

PA239 

SG239A 
Ti lM239 
iPi PS24 

PMI MUX·24 

S!9~V?,tlcs 

H~..ifnh 

MUX·24A 

MUX-24AQ 

MUX·248 

MUX-24SQ 

MUX·24E 

M\J,':21EQ 
j\,l:'~·I\-·~"'r 

:...t\fl~.~I~q_A'~~ 

~t~',24~I..A-5 

TCt>240 
rt.\~·;,.t.~;C 

Ie MASTER 1978 

Base 
Page-Line Number Source Device 

.1492 2400 

*1492 
"J09~17 

1 023 ·53 
1023 ·71 
1509 -18 

1023·72 
1 023 ·56 2401 

5135 -79 

.1485 2402 

234 

* 368 
*1589 

560·19 

• 822 

2404 

2405 

2408 
241 

2410 
2411 

2416 

610·60 2418 

560·20 242 

329 -4:' I 2420 
553 ·5 
552·36 
tJ:;3 ~b ! 24~S 

552.38 1 
553·10 

f;52 ·40 I 24250 
::;53·12 

120·14 

552·44 

561 ·69 243 
56~ ·180 
553·16 2430 
553·18 245 

552 ·42 

553 ·20 
552 ·48 

~ ~~~:; 85

1 245K5,O 

~~~ :!~ I ~~~~2 
55,3-24 I 246 
613·146 

* 960 I 
• 960 

314 -76 

• 960 I' .. 960 
314 ·84 

* 960 
., 960 ! 

:314·77 2461 

• 9'3~' :~464 
7( -.::tv"" 

3i4-35 

" 960 
3·J7 -72 

-;: ~ :;: ~ 

6G:; '10::>1 
be,.:; ·:'4 I 
6(,4 -1241 
oU-, • i 0 i 

i 

6
'
2. ,J , 

248 

:<:49 

Harris HA-2400 

Mo~tAk MK2400 

NEe Micro !,PB2400 
~PB2400D 

AMD AM2401 
GI ER2401 

ER2401A 

Intel 2401 

NCR NCR2401 
NEe Micro jlPB2401 

Silicon G 
Sy~ertek 

Silicon G _ 
Hams 

Harris 

Intel 
Synertek 

Mostek 
PanasonlC 

TI 

TI 

TR'vV 
Panasonlc 

Harris 

Hams 

Signet·co 

Harris 

Panasonlc 

Nat'o1a 
Nationa, 
NCR 

Exar 

Harris 

National 

iJ2"'dSO"'"C 

SigrH?flCS 

!"te! 

AMC 

Harris 

Ray;raO'l 
':'MO 

Harris 

~PB2401D 

SG2401 

SY2401 

SY2401-1 

SG2402 
HA-2404 

HA·2405 

2405 
SY2405 

MK24Q8 

AN241 
TCP2410 

TCP2411 

2416 

CA2418 

AN242 

HA·2420 

t1A-2425 

L.H201250 

LH24250C 

LM243 

N2430 

HD245 

AN245 

LM245K5.0 

l..M245K5.2 
NCR2450 

XR246 

HD246 

LM246 

AN246 

N2461 
2464 

LM243 
;.;.P-248 
HD248 

U'v\~49 

LM24 9 
iJ-;c'E2~:J 

Base 
Page-Line Number Source Device 

546'·6 249 

580·32 25 
~. 3· ~8 

Panasonic AN249. 
Bu"-Brown UAF25 

, 1020 25LS07 AMD 
UAF25H 

AM25LS07C 

AM25LS07M 

AM25L808C 

AM25LS08M 
AM25LS09C 

1020·101 

.1489 25LS08 AMD 

.1489 
1025 ·9 25LS09 AMD 
1001·44 

1001 ·45 

1025·10 

1001 ·46 25LS123 

.1489 

1018·78 25~S:38 

.1489 

546·102 

1025 ·11 
1025·14 
613-183 

• 668 25~S: 39 
546·7 
580 ·33 

* 668 

AMD 

AMD 

AM25LS09M 

AM25LS123C 

AM25L-$123M 

AM25LS138C 

AM25LS138M 

Raytheon 25LS 138C 
25LS138M. 

NJ.D AM25LS139C 

AM25LS139M 
RaJ1~eon 25LS139C 

25LS139M 

'546·8 25LS14, AMD AM25LS14C 

585·7 AM25LS 14M 

V, 113 ·18 Raytheon 25LS14 

1024-92 25LS14C 
1024 ·93 

999·38 

561·73 
548 ·156 25LS148 

548·157 

25LS14M 

AMD 

25LS15 AMD 

AM25LS1'48C 

AM25LS148M 

,r.,M25LS'5C 

1~1 ·5 
141 ·6 
559 ·125, 

560·21 

* 746 
615 ·45 25,SI5" 

'.: 114,3 

'k i46 
615·46 ! 

,~114·3 I 25lS153 

567 ·34 i 
589 ·21 1 
567 -35 

590 -45 25LSi5i \ 
565·105 

~ 115 ·13 

'000 ·48 
• 456 25LS!58 

334 ·33 

~ 105·17 

f. 105-18 I 

561·181 25L$16C 

606·4 
6:)6·38 

1001·42 

567 ·49 25'-$161 

594 ·34 

.. 456 
338·49 

~ 105·17 25'-$162 

~ 105·18 

* 766 
567 ·54 

594 ·36 hS'63 
561 ·:82 . 

1000·46 

S~4 ~22 

w 456 

<;94 -)~, 

594 ·27 ' 

Raytheon 25LS15 

AMD 

AMD 

AMD 

Rayt!:eon 

25LS15C 

25LS15M 

AM25~S151 C 

AM25LS15.1M 
2!:J~Sl:-ylC 

25LS151 M 
AM25LSi53C 
1l.M25'_ S ~ 53M 

25LS153C 

25LS153M 

AM25i..Si57C 

A.M25LS157M 

25LS157C 
25LS157M 

AMD A.M25LS158C 
AM25LS158M 

Raythecn 25LS 158C 

25~S158M 

AMD A.M25LS16DC 

AM25LS160M 
Rayt~€():1 25['S 160C 

25LS160M 
AMD AM25LS161C 

AM25LS161M 

Raytheor 25LS161C 

25LS161M 

AMD AM25LS162C 
, AM25LS162M 

Raytheor 25LS162C 

25LS162M 

AMD A,~25lS163C 

,.I\o25l.S163M 

Raytheon 25LS 163C 

A~'t~2SLS 1 68C 
Ar\,t25LS~ SSM 
,.l,~v~25~.S 163C 

,~r,<~~::-_S·! 70C 
A~'A25LS ~ 70rv-
<:5,--Sli'OC 

AM25~S174M 

25~_S" 7·1C 

Arranged a!phancJ!T'encally hem left :~ rght 

. . , 

PART NUMBER INDEX 
Base 

Page-Line Number Source Device 

561·22 

612·15 
612-16 

232 
232·; 

232-1 

• 293 
* 293 

223·1 

• 293 

: ~:r24f 
223·1271 

• 295 I 
~~~:~~:1 

. 249·t9} 
25,) ~1 U ! 

250-11 I 
249·19 

249·20 

249·35 

249·36 

247·160 

247·161 

247·176 
247·177 
248·44 
248 ·45 

248·58 

248 ·59 
229·146 

229·147 

229·161 

229·162 
228·17 

228·18 

228 -33 

228·34 

229·195 

229'
196

1 
230·4 

230·5 

227·1531 

227 '1, 541 
227 ·168 
22"1·169 

2:;:; -50 1 

253 -51 i 
230·1681 
230 -1691 

226-1 701 
228~17~1: 
24'7 -4~ I 
247 ·45 i 
247 ·63 I 

,C1C-48 i 
247 -64 j 
"C10~48 1 

237-1831 

~~~'; ~~I 
~." ", ~ i 

25LS174 Raytheon 25LS174M 

25lS175 AMD AM25LS175C 

AM25LS175M . 
Raytheon 25LS175C 

25LS175M 

25LSHll AMD AM25LS181C 

AM25LS181M 
Raytheon 25LS181 C 

25LS181M 
25lS190 AMD AM25LS190C 

AM25LS190M 

Raytheon 25lS 190C 

25LSl90M 
25LS191 AMD AM25LS191C 

AM25LS191M 

Raytheon 

25L5192 AMD 

25LS191C 

25LS191M 
AM25LS192C 

AM25LS192M 

Raytheon 

25LS193 AMD 

25LS192C 

25LS192M 
AM25LS193C 

Raytheon 

Raytheon 

AM25lS193M 

25LS193C 

25lS193M 

AM25LSl94AC 

AM25LS 194AM 

25LS195 AMD 

25LS194AC 

25LS194AM 
·AM25LS195AC 

AM25LS 195AM 
Raytheon 

25L822 AMD 

25LS195AC 

25LS195AM 

AM25LS22C 

AM25LS22M 

Raytheon 25LS22' 

25LS22C 

25LS22M 

25LS23 AMD AM25LS23C 

25LS240 

25LS241 

25LS251 

25LS251S 

2:cS252C 

2:~S252~ 

25LS253 

AM25LS23M 

Raytheon 25lS23 

25LS23C 

25LS23M 

AMD AM25LS240C 

AM25LS240M 

Raytheon 25LS240C 

25LS240M 

AMD AM25LS241C 

AM25LS241M 

Raytheon 25LS241 C 

25LS241M 

AMD AM25LS251C 
AM25LS251M 

Raytheon 25LS251 C 

25LS251M 

AMD 

Ar.J!D 

AMD 

AMD 

AMD 

AMD 

AM25LS25; 3C 

AM25LS2513M 

AM2~LS2517C 

AM25cS2517M 

AM25~S251BC 

~M25LS25; 8M 

AM25LS2519C 
AM25LS2519M 

AM25LS2520C 
A~l25LS252OM 

AM25LS2521 C 

AM25,-S2521 M 

AM25LS253C 

p.M25LS253M 

* 297 

* 297 
223·1 

';25~: 1 ,v ,,+_. ,#~,.". ~"'" 
* 297 

223·1 
253 

* 300 
• 300 

252-1 

*300 
252·1 

256·1 
332 

256 

332 

256 
332 
256 

332 
256·1 

256·1 

332 

1511-

237·11 
237·11 

238-64 

238·65 
225·52 

225·53 
249·57 

249·58 ( 

23 ' 



Base Base 
Source Device Page-Line Number Source Device Page-line Number Source Device 

--------~----------

25L$374 

25LS377 

25LS670 

25LOl 
25LQ2 
25L03 
25L04 
25505 

. 255Q7. 

25S0e 

25S09 

25S10 

25518 

250 

2501 

24 

P.aJ1hoon 25LS253C 249-74 
249-75 
2&0-86 
250-87 
233-18 
233-19 
231 -181 
231 -1 

AMD 

AMD 

AMD 

AMD 

AMD 

Arv10 

AMD 

Raytheon 

AMD 

Raytheon 

AMD 

AMO 

AMD 

Raytheon 

25L5253M 
AM~:it.~25J5(; 

AM25LS2535M 
AM25lS2536C 
AM25LS2536M 
AM25LS2537C 
AM2SLS2537M 
AM25LS2538C 
AM25LS2538M 
AM25LS2539C 
AM25LS2539M 
AM25LS2568C 
AM25lS2568M 
AM25~S2509C 

232-1 
232-1 
230-1 
230-1 
228-i 

AM25LS2569M 228 -1 
AM25LS257C 
AM25LS257M 
25LS257C 
25LS257M 
AM25LS258C 
AM25LS258M 
25LS258C 
25LS258M 
AM25LS273C 
AM25LS273M 
AM25LS281C 
AM25LS281M 
AM25LS299C 
AM25LS299M 
25LS299C 

248-11 
248-11 
248-1 
248-1 
248-80 
248:81 

238-19 
224-1 
224-1 
252-1 
252-1 

* 302 
252-1 

25LS299M * 302 
252·1 

AMD AM25LS373C 246 -39 

Raytheon 

AMD 

AMD 

AMD 

AM25LS373M 
25LS373C 
25L5373M 
AM25LS374C 
AM25LS374M 
AM25:"S377C 
AM25,_S377M 
AM25LS38IC -

246-40 
246-48 
246-49 
238-27 
238-28 
238-51 
238·52 
224-80 

AM25LS381M 224 -81 
AMD AM25LS670C 247 -71 

AM2SL.S670M 
Raytheon, 25LS670C 

247 ·72 
247-86 

$ignelics 
AMD 
AMD 
AMD 
AMD 

AMD 

AMD 

AMD 

S!gnetics 
AMD 

1010·50 
25LS670M 247 -87 

1010-S1 
. 25LOl 1013·8 
AM25l02 • 101-1 
AM25l03 • 101-1 
AM2SL04 '101-1 
AM25S05C 223-1 
AM2SS05M 223 ·1 

.. AM25SC7 .. 11: 43-1 
AM25S07C 237·' 
AM25S07M 237-1 
Af ... 125S08 
AM25SoaC 
AM25S08M· 
AM25S09C 

AM25S09M 

AM25S10 
AM25S10C 
AM25S10M 
N25S10 
AM25S18C 
AM2!:JS18M 

t~ational LM250 .. 814 

NEe Amar;rea aPC250A 
Signetics 
Harris 

fntersij 
Mostek 

National 
RCA 
Slgnetics 
Tl 
AMD 

SAJ250 
HA·2500 

HA2500 
MK2500 

ADD2500 
C02500 
TDA2500 
EPN2500 
AM2501C 

34!!:>-1 

560-84 
11 130-5 

228-60 

2501 

2502 

2503 

2504 

2505 

2506 

2507 

2508 
2609 

251 

2510 

2511 

Hitachi· 

RCA 
S!gnet:cs 

'Silicon G 

AMD 

Harris 

Hitachi 

I~tersil 

Nabonal 

RCA 
Signetics ' 
Silicon G 
SMC 

TI 
AMD 

Hitachi 
Inters!! 
Mostek 

National 

RCA 
S,gt,etlcs 
AMD 

AM250jjvl 
HD2501 
HM2501 
CD2501 
2501 
SG2501 

SG2501A 
A,M2502 
AM2502C 
AM2502M 
HA·2502 

HD2502 
f-1M2502 
HA2502 
2502 
OM2502 
DM2502C 
C02502 
2502 
SG2502 
COM2502 
COM2502H 
TMS2502 
AM2503 

AM2503C 
AM2503M 
HD2503 
2503 
MK2503 

DM2503 
OM2503C 
C02S03 
25C3 
AM2504 
AM2504C 
AM2504M 

Hitachi HD2504 
Irttersil 2504 
NaliOl1ai DM2504 

DM2504C 
Signetics ' 2504 
AMD AM2505 

Harris 

Hitachi 

Inters;: 
Raytheon 

&gr ... ~ 
AMD 

AM2505C 
AM2505M 
HA·250S 

Hn2505 
HM2505 
HA250!; 
RC250S 
RM2505 
~ 
AM2506 
AM2506C 

AM2506M 

Hitachi HD2506 
Raytheon RC2506 

Signetics 
Hitachi 
SigneticS 
Hitachi 
Hitachi 

RM2506 

2506 
H02507 
2507 
HD2508 
HD2509 
2509 

~~EC A~;!tl::(;B tlPC25 ~ 
V\..'1U rJi251 

Fairchild TDA2510 
Harris HA·25tO 

Hitachi HD25~0 

HM2510 
Signetics TDA2510 

2510 
Hitachi HD2511 

226-61 2511 
240-81 2512 
247 ·15 
325-170 

j013 -7 
610·92 

~ 134 ·17 
60S-65 2513 

~ '01·1 
254 ·96 2514 
254 -97 2515 

*_ 672 
584-59 2516 
244-49 

1011-47 2~17 

584-61 
254-1 2518 
254-1 
254-1 2519 
325-171 

1024-53 252 
610-97 
349-49 
349-56 

11 130-5 
~ 101 -1 2520 
11 104-15 

254·98 
254-99 
241-109 
254-101 

1000-9 
1000-40 

254-104 2521 
254-1 
325-1 

1C24 -38 2322 
11 101-1 

254-1 
254-1 
240-6 
254 -109 
254·110 2523· 
254 ·~11 

1025·4 2524 
11 101·3 
11 1015 

223-1 

585-2 
223-1 
223·1 . 

2525 

1024-63 2526' 
11 10l-? 

223-90 2527 
224· i6 252& 
223-91 
224-17 2529 
244-11 
223-92 
224-35 253 
223-93 
224-36 

1024-29 
241-6 2530 

1024-30 
239-119 
242-30 

1026*02 

SSR -92 
~)59 -178 

* 676 2531 
565·73 ?53? 
'584 ·5;:> 

11 ~ 13 -1'~ 
11 113-17 2533 

236-14 
1016 ·2 
560-85 

245-1 2534 

Signencs 
Harris 

Hitachi 
Nortec , 

Slg:,e'iC$ 
Hitachi 
S,qner:cs 
Hitachi 
Harris 

Hitachi 
Signebcs 
Hitachi 
Signetics 
Hitachi· 
Signo:.tics 
Hitachi 
Signetics 
National 

Da:1ason'c 
SGS 

Harris 

Hitachi 
Inters;i 
Signetics 
Fatrcl'lild 
Hitachi 
S:gnetics 
Harris 

Hitachi 
Intersil 
SiQr.ebcs 

i-Illachi 
Slgnetlcs 
Exar 
Hilachi 

S!gnetlcs 
Siocon G 

Harris 

Hitachi 
Interstl 
S,gGtltiCS 

MIl<!chi 
Sl~nf!tics 

Slgnencs 
Hliachi 
Slgnetic.s 

25t1 
HA·2512 

HD2512 
2512 

2512 
HD25i3 
2513 
HD2514 
HA·2515 

H02516 
2516 
H02517 
2517 
HD2518 
2518 

HD2519 
2519 
LF252 

AN252 
M252 

HA·2520 

H02520 
HA2520 
TDA2520 
TDA2521 

. H02521 
2521 
HA·2522 

HD2522 
HA2522 
TOA2522 
2522 
HD2523 
TDA2523 
XR2524 
HD25?4 

2524 
SG2524 

HA·25~5 

H02525 
HA2525 
2525 
HD2526 
2526 
·2527 

f-1D2528 
2528 

Hitachi HD2529 
MOS MPS2529 
Signetics 2529 
NEe America IlPC253A 
Panasonic AN253 
SGS M253 

Harris HA·2530 

C' ...... ', •. "-~ 
..... 1...;,'0,1"".) I ui-\,"-..JUV 

2530 
Synenek SY2530 
Hitachi HD2531 
Hit~r:hi Hn?'l:'1? 

2".1:;; 
:; SG2532 

AMO AM2533C 
Fairchild 2533 
Hitachi HD2533 
Signetics 253:3 
Synertek SY2533 
Hitachi HD2534 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

Base 
Page-Une Number Source 

1029-44 

* 676 
586-2 
243·64 

1024-99 
1024-1 
1024-94 
223-20 
999-18 
243 ·15 

* 676 
586-5 
236·87 
999·36 

·11 122-14 

* 680 
565-51 
584-53 

11 113·12 
11 113-13 

227-9 
584-54 
560 ·86 
559-1 
230·1 

1029-11 

* 680 
586-3 
225-1 
586-4 
560 -87 

1029-30 
226-73 
560-88 
611·3 
2t'.3-78 

1027 -92 
1024·68 
611.-18 

1 130-7 
• 130·8 

* 680 
586·8 
255-8 
586-9 

1024·, 
244-73 

234-1 
556-26 

1029-45 
580·18 
554-68 
558-171 

11 122-15 

* 684 
565-37 
'577-9 
114·2 
<:,30'0 

1021 -79 
1021-73 
232-23 
"<:>5-1; 

1028-90 
6'1 0 ~24 

1029-69 
1029-70 
252-70 

1029-72 
1029-64 
251·1 

2535 

2536 
2537 
2538 
2539 
254 
2540 

2541 

2542· 
2543 
2544 
2545 
2546 

2547 
2548 
2549 
255 

2550 
2551 
2552 
2553, 
2555 
2556 

255a 
2559 

256 

2560 

2061 

2563 

25M 
2566 
2567 

Hitachi 
Synertek 

Harris 

f-!,tachi 

Hitachi 
Hitachi 
Hitachi 
Hitachi 
SGS 
Hitachi 
S;gnebcs 
Hitachi 
Signetics 

Hitachi 
Hitachi 
Hitachi 
Hitac~i 

Hitachi 

Hitachi 
Hitachi 
Hitachi 
AMO 
Fairchild 
Intersil 
Motoro:a 
Nationlll 

Panasor.ic 
PMI 

Raytheon 
SGS 
Signetl<s 
TI 
Hitachi 
Hitachi 
t-Iltach' 

Hitachi 
Hitachi 
Exar 

Hotachi 
AMI 

AMO 
Fairchild 
Intersll 

-IPI 

National 

PMI 

Raytheon 
Reticon 

Signetics 
TI 
AMI 

Hitachi 
SignetlCS 
AMI 

Hitachi 
Hitachi 
AMI 
AMI 

Device 

HD2534 
SY2534 
SY2534A 
HA·2535 

HD2535 
8'1'2535 

SY2535A 
HD2536 
HD2537 
H02538 
HD2539 
M254 
HD2540 
TOA2540 
HD254~ 

TDA2541 

HD2542 
H02543 
H02544 
HD2545 
HD2546 

HD2547 
HD2548 
HD2549 
LF255 
J.!AF255 
LF255 
LF255 
LF255 

AN255 
PM255 

PM255A 
LF255 
M255 
LF255 
LF255 
H02550 
H02551 
HD2552 
H02553 
HD2555 • 
xR2556C 
XR2556M 
HD2558 
S2559 

LF256 
p.AF256 
LF256 
M256 
LF255 
LF256 

PM256 

PM256A 
LF256 
CCP0256 
RL256 
LF256 
LF256 
S2560 

HD2560 
TDA2560 
52561 

HD2561 
~2'562 

HD2562 
52563 

H02563 
HD2564 
82566 
S2567 

Page-line 

1025-64 
1029-62 
1029"63 

* 684 
565-39 
580-27 

• 114-2 
223 -34 

1029·54 
1029-56 
231-1 

562-4 
228-12 
250-1 
242-1 
255-: i 
252-1.1 

249-1 
578-18 
578-20 
578-22 
578-24 

* 786 
578-27 
561-74 

* 871 
578-30 

* 871 
578-32 

327-11 

* 372 
598-1 
578-39 
5i8-41 
578-43 
613-83 

57e ·4:: I 
*786 

578-48 I 

* 877 I 
571'1-51 I 

* 877 I 
578-531 
613-57 II 

613·91 

578-55 1 
578-58 I 

• 374 i 
598-60 I 
233-177! 
560-90 i 

• ~?~ ! 
01111·144' 

6i?-33 ! 
615-159! 
251-45 i 

* 37@ : 
598 -84 I 
;>24-9fl : 

*380 i 
598-13 I 
226-37 
248 
558-1 
558·1 

Ie MASTER 1978 



Base Base Base 
Number' Source Device . Page-Line Number Source Device Page-Line Number Source Device 

2567 Exar 

~aytheon 

257 AMD 
Fairchild 
Intersil 
Motorola 
National 

PMI 

Raytheon 
Signetics 
TI 

2571 Hitachi 
Signetics 

2573 Hitachi 
Signetics 

2574 Hitachi 
2575 Hitachi 
2577 Hitachi 
2578 Hitachi 
2579 Hitachi 
258 Micro Comp 

Motorola 

2580 

2581 
259 
2590 
25909 

26LS31 

National 

Signetics 

TI 

Hitachi 
Signetlcs 
Signetics 
Panasonic 
Signetics 
AMD 
AMD 

TI 

26LS32 AMD 

TI 

26LS33 AMD 

26S02 AMD 

26S10 AMD 

Motorola 

Raxtheon 

TI 

XR2567 
XR2567C 
XR2567M 

XR2567C 

XR2567M 

LF257 
JlAF257 
LF257 
LF257 
LF257 

PM257 

PM257A 
LF257 
LF257 
LF257 
HD2571 
TDA2571 
HD2573 
TDA2573 
HD2574 
HD2575 
HD2577 
HD2578 
HD2579 
MCC258 
LM258 

LM258 

LM258A 

LM258 

LM258 

HD2580 
2580 
TDA2581 
AN259 
TDA2590 
AM25909 
AM26LS31C 
AM26LS31M 
AM26LS31C 
AM26LS31M 
AM26LS32C 
AM26LS32M 
AM26LS32C 
AM26LS32M 
AM26LS33C' 
AM26LS33M 
AM26S02C 
AM26S02M 
AM26S10C 

AM26S10M 

MC26S10 

26S10C 
26S10M 
AM26S10C 

AM26S10M 

26S11 AMD AM26S11C 

598-1 
596-1 
596-1 
598-1 
596-1 
598-1 
596-1 
598-1 
578 -60 
578-62 
579-2 
579-4 

* 786 
579·7 

* 882 
579·10 

* 882 
579·12 
579·14 
579-17 

345-7 
243-65 
345·1 
559·29 
567-81 
590-46 
567-84 
589·49 

• 115.-12 
567 ·87 
589-24 
567-90 
589·51 
567 ·96 

59l·35 
233·56 

1023-3 
560·1 
554 
560·1 

~ 143-10 
334-46 
334·47 
334·48 
334-49 
338-58 
338·59 
338·60 
338-61 
339-7 
339-8 
251·31 
251-32 
256-81 
341-36 

256-82 
341-29 
256-93 
341-40 
256-95 
256-96 
256-99 
341-42 
256-1 
341-33 
256-83 
341-37 

26S12 

260 

2600 

2601 

2602 

2605 

2606 

2607 
2608 

2609 
261 

2610 
2611 

2612 
26123 

2613 

2615 

2616 

AM26S11M 256-84 2617 

Motorola MC26S 11 

Ray1heon 26S 11 C 
26S11M 

TI AM26S11C 

341-30 
256-94 
341 ·41 262 
256·97 2620 
256-98 
256-101 
341-43 

AM26S11M 256·1 

26S12 AMD 

341-34 

AM26S12AC 256 -87 
341-9 

AM26S 12AM 256 -88 

Ie MASTER 1978 

AMD AM26S12AM 
AM2.6S12C 

AM26S12M 

National LM260 

Panasonic AN260 
AMD AM2600C 

AM2600M 
AMI S2600 
Harris HA·2600 

Intersil HA2600 
Mostek MK2600 

Signetics • TDA2600 
2600 

TRW 
AMI 

Most,ek 

Signetics 
SMC 
TRW 
AMD 

Harris 

Intersil 
Harris 

2600-1 
CA2600 
S2601 
MK2601 

2601 
COM2601 
CA2601 
AM2602C 
AM2602M 
HA·2602 

HA2602 
HA·2605 

Intersil HA2605 
Sigoatics . 2606 

2606-1 
Signetics' 2607 
Signetics 260B 

2608-1 
Signetics 2609 
National LM261 

Signetics TDA2610 
Signetics TDA2611 

2611 
Signetics 2612 
AMD AM26123 

AM26123C 
AM26123M 

Signetics 2613-20 
2613-30 
2613-45 
2613-5 

AMD AM2614 
AM2614C 
AM2614M 

Signetics 2614-20 
2614-30 
2614,-45 

AMD AM2615 

AM2615P 
AM2615M 

AMD AM2616C 
AM2616M 

Intersil 2616-11 
Signetics 2616 

2616-1 
AMD AM2617 
Signetics 2617 

2617-1 
PanasoniC AN262 
HarriS HA-2620 

341-B 2620 
256-85 2622 
341 -16 
256-86 
341-15 
550-6 

11 120-16 2625 
554 -69 
250-158 
250 -159 2627 
560-178 

* 688 263 
576-52 

11 113-11 
11 113 -13 2630 
11 113-14 
~ 113-17 
11 114-1 

576-53 2631 
1021 -7B 
1021-1112633 
, 561 -155 2635 

1023-64 
1023 -113 264 
559 -126 2640 
560-179 

1000-10 
1000-41 
1014 -28 2645 

349-82 
559-127 
251 -12 2650 
251 -13 

* 688 
579-42 
579-44 

* 688 
579-43 

11 114-1 
579-45 

1Dl5..-.9 
1014 -75 
1022-67 
1022-7B 
1022·66 
999-71 
549-53 

11 120-16 
561-97 
555-46 

1014-23 
1014-1B 

11 110-12 
251-37 
251-38 

101B-l02 2651 
1019-17 
1019 -42 2652 
1018·BB 

11 105-9 
331 -58' 2655 
331-59 

1017-110 
101B-16 
101 B -50 2656 

11 105-9 
335-10 
335-11 2660 
331 -56 
331-57 

1023-46 
102;:; -54 2665 
1023 -27 2670 

336 -4 '2675 
1023 -55 26BO 
1023-28 

555 -133 
• 692 

565-19 2688 
577 -36 

11 113-12 
f, 1 13 ·16 2690 
11 113-17 

Inters;1 HA2620 565 -20 
577 -37 

Signet,cs TDA2620 559 -154 27 

Signetics TDA2620 
AMI S2622 

Harris HA-2622 

Intersll HA2622 
Harris HA·2625 . 

interSl1 HA2625 
Signetics 2627-2 

2627-3 
Micro Comp MCC263 
Signetics T AA263 

HarriS HA·2630 

Signetlcs TDA2630 

Signetics TDA2631 

Signetics 2633 
Harris HA·2635 

Panasonic AN264 
Harris HA·2640 

Signetics TDA2640 
Harris HA·2645 

Harris HA·2650 

Nationa! INS2650 

INS2650A 

2650 
Signelics 2650 

2650A 
National INS2651 
Signetics 2651 
Nalional INS2652 
SlgnettCS 2652 

Harris HA·2655 

National INS2655 
Signetics 2655 
National INS2656 

Signetics 2656 
Signetics 2660 

S,gn&t,cs 
Signetics 
Signetcs 
Signetlcs 

AMi 

2660-1 
2660-2 
2660-3 
2665 
TDA2670 
2675 
TDA2680 
2680 
'2680-1 
2680-2 
52688 

S'9"e'ss TO~2690 

2690-2 
2690-3 
2690-4 

Arranged alphanumerically from left to right. 

PART NUMBER 1 ... LlL __ 

Base 
Page-Line Number Source 

561-1 
556-1 

27 Teledyne C 

556 -1 27 A08 Motorola 
* 692 27LSOO AMD 

579-49 
579-51 

* 692 
579-50 
579-52 

1008 -65 27LSOl AMD 
1008-90 
554-15 
546-96 
555 -1 41 27LS02 AMD 

*696 
545 -40 27LS03 AMD 
559-1 
561-1 
559-1 
561-1 

1023-11 
~ 696 

545-41 
555-1 

* 700 
565-1 

* 704 
589-29 

*1656 
1524-3 

*1656 
1506-1 

*1656 

11 14,' -12 

11 147-13 
11 147-14 

. 11 147-15 

11 147-16. 
11 147-17 

11 1.47-1B 

AMD 

AMD 

TI 

AMD 
AMD 
AMD 

AMD 

AMD 

AMD 

AMD 

AMD 

AMD 

AMD 

11 147 -19 2700 

Panasonic 
Plessey 
RCA 
Signetics 

Silicon G 
AD 

11 147-20 
~ 147-21 Harris 
~ 147 -22 
11 151-21 
11 152-3 

1506-1 
1506-1 2701 

National 
Signetics 
AD 

1506-

1009 

1009-1 
561 

100B I 

1009 

2702 AD 

2704 AMD 

2705 

2706 
2707 

AMI 
EA 

Fairchild 
Harris 

Intel 
National 

Harris 

National 
National 
Intel 

Device 

CAG27 
CAG27-10 
MCM2-7AOOL 
AM27LSOOAC 
AM27LSOOAM 
AM27LSOOC 
AM27LSOOLC 
AM27LSOOLM 
AM27LSOOM 
AM27LS01C 
AM27LS01LC 
AM27LSOILM 
AM27LS01M 
AM27LS02C 
AM27LS02M 
AM27LS03C 
AM27LS03M 
AM27LS1OC 
AM27LS10M 
AM27LS11C 
AM27LSllM 
TMS27L08 
AM27S00BC 
AM27S01BC 
AM27S02C 
AM27S02M 
AM27S03C 
AM27S03M 
,AM27S08C 
'AM27S08M 
AM27S09C 
AM27S09M 
AM27S1OC 
AM27S10M 
AM27S11C 
AM27S11M 
AM27SBOC 
AM27S80M 
AM27S81C 
AM27S81M 
LM270, 

AN270 
TCA270 
CA270 
TCA270 
SG270-0SR 
AD2700L 
AD2700U 
HA·2700 

LF2700 
TDA2700 
AD2701L 
AD2701U 
AD2702L 
AD2702U 
2704 

S2704A 
EA2704C 
EA2704L 
EA2704M 
2704 
HA·2704 

2704 
LM2704 
MM2704 

2704 

HA·2.705 

LM2705 
LM2706 
2707C-l 

National LM2707 

1010-8 
1010-20 
554 -50 

270B AMD 2708 

EA EA270B 

1003-11 
1003-97 
1004-2 
1007-6 
1012-63 
1012-57 
1011·6 

614.-
614-
614-1 
614-1 

1005 

* 708 
566·1 

1511·1 
11140-6 
~ 142-13 

25 



Base Base 
Source Device Page-Una Number Source Device Page-Line Number Source Device 

~----------------------

2709 

271 

2710 

2711 
27 HI 

2730 

2732 
2733 
2735 

274 

2741' 
2742 
2743, 
2744 
275 
2758 
276 
277 

26 

ifairChild 

Intel 

Mostek 
Motorola 

National 

Signetics 

TI 

EA2708C 
EA2708L 
EA2708M 
F2708 
F2708DC 
2708 

2708-1 
M2708 
2708 

2708-1 

MK2708 
MCM2708CP 
MCM2708L 
MM2708 

2708 

TMS2708 

TMS2708.35 
TMS2708M 

AMI S2709 
NPC SFC2709A 
National LM271 
NEe America ",PC271 
Panasonic AN271 
SGS TBA271A 

TBA271B 

TBA271C 

NPC SFC2710 
Signetics TDA271 0 
NPC SFC2711 
Fujitsu MBM2716 
Intel 2716 

.. Motorola MCM2716 

NEe MIcro "P02716 

Tl 
Motorola 
National 

Panasonic 
H.vrIa 

Signetics 
NPC 

_ Harris 

Signetics 
AMI 
AMI 
Harris 

National 

pP02716C 
IIPD27t60 
TMS2716 
MCM2717 
LM272 

AN272 
HA·2720 

T0A2720 
SFC2723C 
SFC2723EC 
HA-2725 

LM273 

HA·2730 

TDA2730 
52732 
52733 
HA·2735 

LM274 

Panasonic AN274 
NPC SFC2741 
AM! 
AMI 
AMI 
National 

S2742 
S2743 
32744 
LM275 
2758 

NEe Amelica "P0276 
NEe America "PD277 
Panasonic AN277 

*1093 
*1093 

1006-11 
1006-1 

278 

279 
28 

280 
2800 

28000 

2801 

546-54 2802 
550-38 
557-1 
605-63 
608:23 
605-69 
608-28 2803 
605-73 
608-32 
549-23 
562-34 
551-57 

1007 -39 2804 
1007 ·40 
1007 -42 

*1492 
1007-41 

*1492. 
*1492 2805 

1007 -44 
1007 -43 
554·25 

, 121·7 

555-22 

* 712 
566-1 
567-5 2806 
576-46 
562·35 
609-73 2807 
609·74 

*_ 712 
566-101 2808 
567-6 
579-28 
554 -62 '2809 . 
557-81 

11 118·7 281 
11 121-8 
• 718 

567-30 
589·20 2810 
562-36 
562-50 
562-51 2811 

• 718 
567 -3; 2812 

589·39 
554·63 
557 -82 

, 121-8 

555-96 
564·30 

556-50 
556·51 
554-70 

2813 

2814 

------
NEG Amllri!;a p.PD278 
Panasonic AN278 
Panasonic AN279 
PM! MUX-28 

556-52 
557-47 
561-185 

• 961 
MUX·28A * 961 

315-80 
MUX-28AQ * 961 
MUX-28B * 961 

315-8:3 
MUX-28BQ * 961 
MUX·28E • 961 

2814 

2815 

282 

2820 

315·81 
MUX-28EQ * 961 
MUX-28F • 961 2821 

315 -84 
MUX-28FQ • 961 2822 

Teledyne C 
Signet:cs 
Gt 

CDA28A 312-77 
TCA280 61 &-32 2823 
ER2800 .1164 

TRW CA2800 
Mostek MK2800C 

Sprague ULN-2801A 

AMD AM2802 
AM2802C 
AM2802M 

Sprague ULN-2B02A 

Synertek 
AMD 

SY2802 
AM2803 
AM2803C 
AM2803M 

Sprague ULN-2B03A 

Synertek 
AMD 

Sprague 

Synertek 
AMD 

GI 

NCR 

SY?803 
AM2804 
AM2804C 
AM2804M 
ULN-2804A 

SV2804 
AM2805 
AM2805C 
AM2805M 
ER2805 

NCR2805 
Sprague ULN·2805A 

AMD 

AMD 

AMD 

AMO 

National 

Panasonic 
AMD 
NCR 
TRW 
Sprague 

Ar~D 

AM2806 
AM2806C 
AM2806M 
AM2807 
AM2807C 
AM2807M 
AM2808 
AM2808M 

AM2809C 
.4.M2B09M 
AM28i 

AN281 
AM2810 
NCR2810 
CA2810 
ULN·2811A 

AM2812 
,A,M28i2AC 
AM2812AM 

AM2812M 
Sprague ULN-2812A 

A~!.D AM2813 
AM2813AC 
AM2813AM 
AM2813C 
AM2iii3M 

Sprague ULN-2813A 

AMD AM2814 

1001 -53 

548-11 
11 143-9 

1024-54 
1024-5,5 
346-1 

2824 

2825 

548-11 2626 
1024-57 

• 143-9 
1024 -89 2827 
1024 -90 

548 -11 2830 
1024 -91 2833 

, 143-9 

1025-6 
1025-7 
346-1 
548-115 

1025 -8 284 
11 143-9 

1024 -70 
1024 -66 2840 

*1164 2841 
1001-51 
1001·52 
346-i 2842 

548·" 2843 
11 143·9 2844 

1024-,01 2845 
1024 ·97 2846 

• 143-9 2847 
1024-7; 
1024-G7 

11 143-9 
1024 -98 285 
1024 -1 

2855 
2856 

307-1 2857 
307 -11 286 
307-11 
560·22 287 

1029-15 
1001 -50 2870 

546-114 2872 
346-155 2875 
548-119 288 

fI 140-i3 
1001-64 
1001 -65 ::>A9 
1001 62 2896 
1001-63 
346-160 29 
548-120 

loot-68 
1001-69 
1001-66 

346-143 
548-121 

11 140-13 

290 

2900 

f\MD 
Sprague 

Sprague 

National 

Panaso~ic 

Harris 

AM2814M 
liLN-2814A 

UL "l-2815A 

AM282 

AN282 
HA-2820 

TRW CA2820 
Sprague ULN-2B21 A 

Sprague, ULN-2B22A 

Sprague ULN-2823A 

.Sprague ULN·2624A 

AMD 

Harris 

Sprague 

Synertek 
AMD 

Synertek 
AMD 

Synertek 
-iRW 
AMD 

Synertek 

Nationa~ 

AM2825C 
AM2825M 
HA-2825 

ULN-2825A 

SY2825A 
AM2826C 
AM2826M 
SY2826A 
AM:l827C 
AM2827M 
SY2827 
GA2830 
AM2833C 
AM2833M 
SY2833 
SY2833A 
SY2833B 
SY2B33C 
AM284 

NEG AmerICa p.PD284 
TRW CA2840 
AMD AM2841C 

Sprague 
Sprague 
Sprague 
Sprague 
Sprague 
Sprague 
AMD 

Nation~1 

AMD 

AM2841M 
ULN-2841 
ULN-2642 
ULN-2843 
ULN·2844 
ULN-2845 
ULN-2846 
AM2847C 

Arv~2a47r\l' 

AM285 

AM2855 
AMD AM2856C 
AMD AM2857C 
Nationai LM286 
NEe America p.PD286 
Nahonai AM287 

TRW CA2B70 
Western CR2872 
TRW CA2.875 
National AM288 

Pan~son;c AN288 

A,...,1D Af\.~28<j6C 

AM2896M 
NEe America p.PC29 
Teledyne C CDA29A 

S,gnencs 
AMD 
HarriS 

TCA290 
2900 
HA-2ilOO 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

Base 
Page-Line Number Source DeVice Page-Une 

1029-21 
346-1 
548 .. 1 
346-1 
548-1 
308 -22 
308-26 
560-23 

* 750 
596-15 

~ 13,-4 
11 131-6 

546-11 
346-1 
548-1 
346-1 
548-1 
346-1 
548-1 
346-1 
548-1 

1025-21 

* 750 
596-16 

1! 131-6 
346-1 
548-1 

1025-25 
1025-24 
1025-22 
1025-26 
1025-38 
1025-36 
1025-39 

546-11 
1029-73 
1029-74 
1029-65 
1029-66 
1029-67 
1029-68 

311-97 
311-101 
556-53 
546-11 

1001-77 
1001-78 

547 -85 
547 -86 
547 ·87 
547·88 
547 -89 
547 -90 

1028-85 
1028 -94 
i026-84 
1028-92 
312-5 
3~2 9' 

1029-25 
1029··51 
1029·59 

11 121-12 
556-54 
309-94 
309-98 
546-11 

1505-1 
546-11 
310-6 

1028-1 
560-8 
310·64 

557-1 
148-2 

• 724 
566-55 
569-19 

11 114-4 

2900 

2901 

2902 

2903 

Natlona! 

NCR 
Raytheon 

AMD 

Fa,rchild 

LM2900 

2900 
NGR2900 
AM2900 
LM2900 

AM2901 
AM2901AC 

AM2901AM 

AM2901C 

Afv12S01 ~v1 

2901 
F2901A 
F2901AC 

F2901AM 

Motorola LM2901 
MC2901 
MC2901C 
MC2901M 
M2901 

National IDM2901A 

IDM2901AC 

iDM2901AM 

INS2901AC 

INS2901AM 

LM2901 
NEC Micro ~PB2901 

"PB29010 
Raytheon AM2901 AC 

AM2901AM 

AM2901C 

AM2901M 

LM2901 
Signetcs LM290~ 

N2901 

N2901·1 

TI LM2901 
,t\~w1D A~~12902C 

AM2902M 
2902 

Hitachi HD2902 
Motorola LM2902 

MC2902C 
MC2902M 

Nattonal IDM2902C 
iDM2902M 
LM29C2 

NEC Micro IlPS29C2 
IlPB2902C 
~PB2902D 

RaytheQn AM2902C 

Signelics 
Ti 
AMD 

LM2902 

LM2902 
LMl9ul 
AM2903C 

AM2903M 

567-1 
595-36 

*'656 
258 -46 

1529-1 
567 -1771 
595-38 

1514 -1 
224-1 

1507·3 

224- 1561 
1507-4 , 

224 -1531 
1507·1 

1~~~ ~~541 
11 148-4 I 

1516-4 
224-160 

1507-7 
224-161 

1507-8 

553-32 1 
224-1671 

1507-10 I 
1507-11 
1523-1 

*'656 
.1680 

224-168 
1507-12 
224:l69 

1507-13 
.1656 
*'680 
.1656 
.1680 I 

553-33 I 
.1850 

224-1701 
1507-14 I 
1527-3 I 

.1850 I 
224-1731 

1507-17 I 
224 -174! 

1507-18 I 
224-171 1 

1507 -15 i 
224-172i 

1507-16 i 
553-34 I 
553-35 i 

.1851 I 
• 148-1 i 
*1851 i 

224·i75: 
I 

1507·19 i 
1531-1 I 

.1851 I 
I 

553-36 I 
1507-21 ~ 

1507 -22 I 
11 148-4 I 

326~1801 
567-111 

567-1541 
595-26 I 

1507 -23 II 

1507 ·24 
1507 -25 i 
1507 -26 I 

567 -, i2i 
595-5. I 

.1850 I 
1507 -27 I 

*~~-281 
1507 .. 29 : 
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Base 
-Number Source Device 

2903 

2904 

2905 

2906 

2907 

2909 

291 

2910 

29~ 1 

AMD 
Hitachi 
National 
S'gnetics 
TI 

Harris 

National 

TI 

AMD 

AM2903M 
HD2903 
LM2903 
LM2903 
LM2903 
HA-2904 

LM2904 

LM2904 

AM2905C 

AM2905M 

Harris HA-2905 

Motorola MC2905 
MC2905C, 
MC2905M 

National LM2905 
NEe Micro ~PB2905 

Raytheon 

AMD 

~PB2905D 

AM2905 
AM2905C' 
AM2905M 
AM2906C 

AM2906M 

"c~or013 MC2906 
MC2906C 
MC2906M 

NEe Micro uPB2906 

"PB2906D 
8aytheon AM2906 

AM2906M 
AMD AM2907C 

AM2907M 

Motorola MC2907 

National 

MC2907C 
MC2907M 
LM2907 

NEe Micro uPB2907 

~PB2907D 
Raytheor AM2907 

AM2907C 
AM2907M 

AMO AM2909C 

AM2909M 

2909 
Mo:oco:a MC2909C 

MC2909M 

Natlona: IDM2909AC 

NEe Micro cPB2909 

,;m9090 
Ray the or, AM2909C 

AM2909M 

AM29 ' 

OEI 2910 

A~J2911 c: 

Ie MASTER 1978 

Base 
Page-llne Number Source Device 

1507-6 
326-1 
552-8 
552-9 
552-10 

• 724 
566-44 
569-15 
567 -77 
591 -37 
567 -78 
591-38 
341-17 

1507 -80 
341-10 

1507-81 
• 724 

56,9-28 
341-18 

1507 -92 
1507 -93 
600"55 

.1850 
341-19 

1507-1 
.1850 

341-20 
1507 -11 
1507-111 
341-21 

1507 -82 
341-11 

1507 -83 
341 -22 

1507 -94 
1507 -95 

.1850 
341 -23 

15G? -'-, 

15,07 -1131 
341 -25 

1507 -84 
341 -12 

1507 -85 I 
34 ~ -26 ' 

1507 -961 
1507 -97 
559 -70 
613-13 I 

~ 129-14 1 
.1850 

341 -27 
1507 -106 

.1850 
341 -28 

1507 -114 
1507-115 
257 -4 

1507 -31 
257 -5 

1507 -32 

~ 146-6 I 
257 -10 

1507 -35\ 
257,11 

1507 -36 I 
257 -141 

1'507 -39 
25:-' -~ 5 ! 

1507 -40 
,.1850 

257 -18 
1507 -43 

~1850 

257 -20 
1507 -45 
257 -21 

1507 -46 
310-96 

2911 

2913 

2914 

2915 

2916 

2917 

2919 

AMD 

Motorola 

National 

AM2911C 
AM2911M 

2911 
MC2911C 

MC2911M 

IDM2911AC 

IDM2911AM 

NEe Micro ~PB29t1 

~PB2911D 

Raytheon AM2911 C 

AM2911M 

AMD AM2913C 

AM2913M 

2913 

AMD AM2914C 

AM2914M 

2914 

AMD AM2915C 

AM2915M 

Motorola MC2915C 

MC2915M 

NEe Micro ~PB2915 

flPB2915D 
AMD AM2916C 

AM2916M 

Motorola MC2916C , 

MC2916M 

NEe Micro ~PB2916 

~PB2916D 

AMD AM2917C 

AM2917M 

MotorOla MC2917C 

,MC2917M 

Nalional LM2e17 

NEe Micro uPB2917 

AM2918M 

'J·)tO!J:C ~,,..1C29~ 8e 
~JC2918M 

NEe Micro i.PB2918 

,.:PB2918D 
Pa y1heon AM2918C 

AM2918M 

Ar-ID AM29'9C 

Base 
Page-Une Number Source Device 

1507-33 
257-7 

1507 -34 
~ 146-6 

257 -12 
1507 -37 

2919 
2922 

257-13 293 
1507 -38 
257-16 

257 -17 
1507 -42 

*1850 
257-19 

1507 -44 
.1850 

257 -22 
1507 -47 
257 -23 

29300 
29301 
29308 
29309 
29310 
29311 
29312 
29316 

1507 -48 29318 
254-162 295 

,1507 -68 2956 
254-163 

1507 -69 2957 
~ 148-2 
~ 148 -4 29600 

1507-65-
1511-80 
1507 -66 ' 
1511-81 

~, 148 -2 29601 
~ 148-4 

340-19 
1507 -86 
340-13 

1507 -87 
340 -20 29610 

1507 -98 
340-14 

1507 -99 
.1850 

1 ~~; ~~ 07[' 
.1850 

340-22 
1507 -88 
340-15 

1507 -89 
340-24 

1507 -100 

29612 

340-17 
1507-10129613 

.1850 
340-26 

1507-108

1 

.1850 
340 -23 29620 

1507 -90 ' 
340-16 I 

1507-91 \' 
340-25 

1507-1021 29621 

340-18 [ 
1507 -1 03 
559 -71 
613-14 

~ 129-14 29622 
.1850 

340-27 
1507-i09 

.1850 
?"l'7 _ ~ rJ" 29'323 

15~: -1~;1 
2.3( -lV6j 

1507 -1221 
1507-123; 
1507 -1 ?4' 296211 

.1850 - i 
237 -107: 

1507 -125, 
",1850 I 

237-~08! 29625 
'507 -126 ~ 
237 _1 09! 

1507 -127: 
150 7 -SO I 

AMD 
AMD 

National 

Signetics 

TI 
TI 

TI 
TI 

TI 
TI 
TI 
TI 

TI 
TI 

National 
Sprague 

AM2919M 
AM2922C 

AM2922M 

2922 
LM293 
LM293A 
LM293 
LM293A 
LM293 
SN29300 
SN29301 
SN29308 
SN29309 
SN29310 
SN29311 
SN29312 
SN29316 
SN29318 
LM295 
UDN-2956A 

Sprague UDN-2957 A 

Raytheon 29600 
29600C 

29600M 

Raytheon 29601 
29601C 

29601M 

,-:-1 SN29601 
Raytheon 29610 

29610C 

29610M 

Roytheon 29S11 
29611C 

29611M 

Raytheon 29612 
29612C 

29612M 

Raytheon 29613 
29613C 

29613M 

Raytheon 29620 
29620C 

29620M 

Raytheon 29621 
29621C 

29621M 

Raytheon 29622 
29622C 

29622M 

Raytheon 29623 
29623C 

29623M 

Raytheon 29624 
29624C 

29624M 

Raytheon 29625 
29625C 

29625M 

Arranged alphanumencally from left to right 

PART NUMBER .. ,.~, .... ~ 
B_ 

Page-Une Number Source / Device 

1507-51 
250-88 

346-64 
548-16 
346-61 
548-17 

.1494 

.1494 
1004-16 

.1494 
1004-25, 

.1494 
1004-18 

.1494 
1004-27 
250-1 

*1494 
.1494 

1004 -77 
.1494 

1004-1 
• 149'4' 
.1494 

1004-79 
.1494 

10,04-1 
.1494 
.1494 

1004-83 
.1494 

1004-1 
.1494 
.1494 

1004-87 
.1494 

1004-1 
.1494 
.1494 

1005-7 
.1494 

1005-34 
.1494 
.1494 

1005-10 
.1494 

1005-44 
*1494 
.1494 

1005 -27 
.1494 

1005-60 
.1494 
.1494 

1005-30 
.1494 

1005 -67 
*1,494 
.1494 

.1494 
1005 -42 

.1494 
+1494 

1005-12 
.1494 

1005-53 

29626 

29627 

29640 

29641 

29642 

29643 

29645 

29647 

29660 

29661 

29662 

29663 

29693 

29700 

29701 

29702 

29703 

29704 

29705 

Raytheon 29626 
29626C 

29626M 

Raytheon, 29627 
29627C 

29627M 

Raytheon 29640 
29640C 

29640M 

Raytheon 29641 
29641C 

29641M 

Raytheon 29642 
29642C 

29642M 

Raytheon 29643 
29643C 

29643M 

Raytheon 29645 
29645C 

29645M 

Raytheon 29647 
29647C 

29647M 

Raytheon 29660 
-, , "~9SSOC 

29660M 

Raytheon 29661 
29661C 

29661M 

Raytheon 29662 
29662C 

29662M 

R~ytheon 29663 
29663C 

29663M 

Raytheon 29693 

AMD 

AMD 

AMD 

Nationa! 

AMD 

NatIOnal 

AMD 

29693C 

29693M 

AM29700C 
AM29700M 
AM29701C 
AM29701M 
AM29702C 
AM29702M 
IDM29702C 
IDM29702M 
AM29703C 
AM29703M 
IDM29703C 
IDM29703M 
AM29704C 

AM29704M 

AMD AM29705C 

.1494 

.1494 
1005-29 

.1494 

.1494 
1005-72 

.1494 

.1494 
1006-53 

.1494 
1006-82 

.1494 

.1494 
1006-62 

.1494 
1006-83 

.1494 

.1494 
1006-77 

*1494 
1006-88 

.1494 

.1494 
1006-78 

.1494 
1006-93 

.1494 
*1494 

1006-63 
.1494 

1006-84 
.1494 
.1494 

1006-79 
, .1494 
, '1006-94 
.1494 

. *T~9'" ,'.-.,_.-..... 
1003-95 

.1494 
1003-11 

.1494 

.1494 
1003-1 

.1494 
1004-4 

.1494 

.1494 
1003-78 

~1494 
1003-11 

.1494 
1003-11 

*1494 
*1494 

250-11 
1002-41 

.1494 
250-11 

1507-1 
1507-1 
1507-1 
1507-1 
1507·1 
1507-1 
1507-1 
1507-1 
1507-1 
1507-1 
1507-1 
1507-1 
247-1 

1507-1 
247-1 

1507-1 
247-1 

27 

,] 



ICMASTER 

29705 

29720 

29721 

29750 

2975; 

29760· 

2981 

29811 

2982 

2983 

29882 
29883 
299 

29901 

29902 

29903 
29904 

Device 

AMD AM29705C 
A~29705M 

29705 
MtAD AM29720C 

AM29720M 

AMD AM29721 C 

AM29721M 

AMD AM29750C 

AM29750M 

National .IDM2975OC 
iDM29750M 

AMD AM2975iC 

AM29751M 

, National IDM29751C 
IDM29751M 

AMD AM29760C 

AM29760M 
National IDM29760C 

IDM29760M 
AMD AM29761 C 

AM29761M 
National IDM2g761C 

IDM29761M 
AMD lF298 
National lF298 
AMD . AM29803C 

AM.29803M 
'29803 

National IDM29803C 
IDM29803M 

Sprague UDN-2981 A 

AMD AM29811C 
AM29811M 
29Bl1 

National / iDM29811 C 
IDM29811M 

Sprague UDN-2982A 

Sprague UON-29&3A 

Sprague UDN-2984A 

AMD AM29882C 
AMD ~9883C 
National LM299 

LM299A 

NEe America j.LPD299 

Raytheon LM299 
LM299A 

National IDM29901 C 
IDM29901M 

National IOM29902C 
IDM29902M 

National IDM29903C 
National IDM29904C 

IDM299"v4M 
29905 National IDM29905C 

29907 

3 

28 

IOM29905M 
National IDM29907C 

IDM29907M 
Datel ADC-HU38 
EMMiSemi· RA3-4256A 

RA3·4256B 
RA3-4265B 
R03-16384 
R03-2513 
R03-2560 
R03-4096 
R03-5120 

Base Base 
PageoUne Number Source Device Page-Une Number Sol,lfCe Device 

1507-1 
• 148-4 

1012-30 
1507-1 
1012-48 
1507-171 
1012-36 
1507-1 
1012 
1507 

1003 
1507 

1003-1 
1507-1 
1003 
1507-1 
1507-1 

1507-1 
1507-1 
1507-1 
1507-1 

615-26 
615-66 

1507-55 
1507-56 

• 146-6 
1507-57 
1507-58 

1507-1 
1507-1 
1507-1 
1507-1 

1014-1 
1023-1 
9997 

1021-33 
1021-69 
1021-98 

3.3 
3.6 
3.9 
30 

300 

EMMlSemi R03·B3l6A 
R03-8316B 

G! AY3-0214 
AY3-0215 
AY3-0216 
AY3·10l4A 
AY3-1015 
AY3-3550 
AY3-8110 
AY3-S112 
AY3-8203 
AY3-8330 
AY3-8500 
AY3-8500·1 
AY3-851 5·1 
AY3-8550 
AY3-85S0-1 
AY3-86oo 
AY3-8600-1 
AY3-8601 
AY3-8'602 

AY3-8603 
AY3-8604 
AY3-8605. 
AY3-8615-1 
AY3-8700 
AY3-8700-1 
AY3-8900 

AY3·8~OO·1 

AY3-94oo 
AY3-9401 
AY3-9410 
RA3-42oo 
RA3-4256 

"' RA3·4256A 
RA3-42568 
RA3-4402 
R03-16384 
R03-20480 
R03-2513 
R03-2560 
R03-4096 
R03-5120 
R03-8316A 
ROJ-B3lti8 
R03-8316C 
R03-9316A 
R03-S3HiB 
R03-9316C 
R03-9332C 

In ZTE3 
ITT ZTE3.3 
ITT ZTE3.6 
ITT ZTE3.9 
NEe America ;.tPC30 

'PMI DAC-30 
DAC-30A 

DAC-30B 

DAC-30E 

DAC-30F 

Teledyne C CAG30 
AMI EVK-3QO 
Cybernetic CY-300 

Hughes 300 
In!ersil 300 
ITT SAJ300 
National LM300 

Silicon G 
Sillconix 

SG300 
DG300 

DG300A 

DG3008 

DG300C 

1023-85 
1023-41 
5!?8-1 
558-1 
558-1 

561-1 
558-13 
558-14 
558-58 
558-15 
558-16 
558-17 
558-18 
558-19 
558-20 
558-21 
558-22 
558-23 
558-59 
558-24 
558-25 
558-26 
561-1 
558-27 
561-161 
599~4 

599-5 
599-6 

1018-114 
1014-90 
1015-8 
1014-1 
1018-1 
1023-1 
1023-94 
999-8 

1021-34 
1021-70 
1021-99 
1.023 -86 
1023-43 

1023-20 
1023-87 
i023-44 
1023-21 
1023-1 
614-1 
614-1 
614-1 
614-1 
554·45 

.930 

* 930 
322-79 

• 930 
322-80 

* 930 
322-81 

* 930 
322-84 
307-16 

.1544 
326-93 

1513-66 
562-60 
609-8 
556-1 
609-9 

11 134-10 
609-' i 

... 528 

• 532 
, 136-6 

11 136-7 

• 528 
307-25 

307-26 

300 

3000 

30000 
3001 

3002 

3003 -

3004 

3005 

* 528 3006 
'307 -27 

Siliconlx T300 
T eiedyne S 300 

GI CK3000 
Intel 3000 

lSI Comp RE03000/3600 
Micro Net MN3000 

MN3000H 
Motorola MC3000 
RCA CA3000 

Signetics N3000 
Mostek MK30000 
Intel M3001 

3001 

Micro Net MN3001 

MN3001H 

Motorola MC3001 
Panasonic MN3001 
RCA CA3eal 

Signetics N3001 

S3OO1 

3001 
5ibcon G SG3001 
Fairchild SH3002C 

SH3002M 
Intel M3OO2 

3002 

MICro Net MN3002 
MN3002H 

Motorola MC3002 

Panasonic MN3002 
RCA CA3002 

Signetlcs N3002 

Intel 

Micro Net 

S3002 

3002 
SI3002A 
SI3002B 
M3003 
3003 
MN3003 
MN3003H 

Motorola MC3003 
Panasonic . MN3003 
Micro Net MN3004 

MN3004H 
Motorola MC30Q4 
Pan~S()~iC MN3004 

RCA CA3004 

Micro Net MN3005 
MN3005H 

Motorola MC3005 
Pa'1asonic MN3005 
RCA CA3005 

MicrO Net MN3006 

. 1I1nOIcates page number In ApplicatIOn Note Directory, 
* Indicates additional data is provided on the page noted. 

Sase 
Page-Une Number Source Device Page-line i 

------------------------

320 

546-79 
, 11 119-5 

.1860 
257 ~25 

1507-1 
11 152-1 
11 152-2 

*1860 
257-26 

.1860 
546-1 

" 152-2 
.1868 

224-1 
1507-1 

*1868 
310-29 
310-30 

1508-10 
1508-9 

321-97 
321-98 
245-1 
612 
321-1 

546-81 

3006 

3007 

3008 

3009 

301 

"118-11 3010 
321 -S7 
321-66 
241 -50 
612-96 
546-82 
557-50 
559-10 

ii 1 -;8-1! JVII 

11 121-18 
320-95 
320-11 

Micro N<:;t MN1006H 

MOtO{0Id MC3000 
RCA CA3006 

Sprague ULN-3006 

Motorola 
RCA 

Micro Net 

Motorola 
RCA 

, RIFA 
Sprague 

Micro Net 

Motorola 
RIFA 
AD 

AMD 

ULS-3006 
MN3007 
MN3007H 
MC300? 
CA3007 

MNJ,008 

MN300SH 
MC3008 
CA3008 

CA3008A 
PBA3008 
ULN-3008 

MN3009 
MN3009H 
MC3009 
PBA3009 
AD301A 
AD301AL 
lM301 
LM301A. 

CMA FX301 
Fairchild JlA301 A 
!ntersil 301 A 

301 AlN 
MICro Net MN301 

MN301H 
MICro Power MPS301 
Mbtoroia lM301 A 
National LM301 

lM301A 

NEe Amenca ,uPC301 
PanasQ!)ic AN301 
Piessey SL301 
Raytrteon LM301 A 
RCA 
Signetics 
Silicon G 
S!!!eonh! 

LM301A 
SG301A 
OG3!H 

DG301A 

DG301B 

DG301C 

Teiedyne'C CSR301 

Teledyne S 301 A/C 

301S/M 

TI lM301A 
!ntech!FM! 3010 
IPI IPL3010 
Micro Net MN30i 0 

MN3010H 
Motoro!a MC3010 
RCA CA3(J10 

CA3010A 

National. LM3011 

RCA CA3011 

320-96 
320-11 

546-83 
557 ·51 
559-1, 

~ 118-' ~ 
260-9 
61349 

11 136-8 
11 136-9 
11 136-,0 

" "310-;' 
260-11 I 
321-113! 
321 -1141 

241 -100i 
545 ·49 i 

11 122-10 I 
320-80 II: 

11 125-5 

320-81 I 
226-40 . 
581 ·57 I 

~ ~ 1.16-20 I 
575-47 
600-36 I 
260-10 I 
613-50 

~~~::~.~.I 
226-115 
600-37 I 

584 -9 I 
571 -10 I 
51:14 -32 I 
584 -1 C , 

599-61 I 
584-11 I 
584 ·12 i 

584 -23 I 
320-32 i 
320-33 i 
547 -9 i 

584-~3 i 
11 115-3 
11 115-4 

584 -, ~ 

11 116-1 

11 111)-2 

11 116-3 

11 116·6 
584 -~6 
562·23 
547-23 
580-31' 

'" 52! 
• 532 
;\ 528 

309<i4 

612-48 
613-69 
:32:0 -4$ 

3?O-4Q 

240-49 ! 

Ie MASTER 1978 
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alse Base Base 
Number SOurce Device Page-Line Number Source Device Page-Line Number SOurce Device 

3011 
3012 

3013 

3014 

3015 

3016 

3018 

3019 
302 

3020 

3021 

3022 

3023 

3024 
3025 
3026 

RCA CA3011 
Motorola MC3012 
RCf· Cr\3012 

Micro Net MN3013 

RCA ' 

Micro Net 

RCA 

Micro Net 

Motorola 
RCA 

MN3013H 
CA3013 
MN3014 
MN3014H 
CA3014 

MN3015 
MN3015H 
MC3015 
CA3015· 

CA3015A 

IPI IPl3016 
Motorola MC3016 
RCA CA3016 

121-18 3026 
240-17 3028 
546-85 
557 -52 

11 121 -18 
fI 121-19 

321-27 
321-28 

fI 121 -18 
320-86 
320-87 
557 -95 

~ 121-18 
320-76 
320-77 

582-6 
1\ 117-1 

239-1 
568-30 
582-7 

'1\ 117-1 

3029 

303 

CA3016A 568 -31 3030 
575-56 

;:airchiJd /lA3018AM 547-54 
/lA3018M 547 -53 

National lM3018 547-19 

lM30 1 8A 

Piessey SL3018 
SL30,8A 

RGA CA3018 

RCA 
At-m 

CA301 0.4. 

CA3019 
LM302 

Intersi! 302 
Micro Power MPS302 
National 

Panasor;lc 
Silicon G 
Siliconix 

LM302 

SG302 
OG3l.'2 

DG302A 

DG3028 

DG302C 

302B/M 

HyComp HC3020 

intech/FMi 
Micro Net 

Motoroia 
RCA 

Motorola 
RCA 

Motorola 
RCA 

Mo~or(;la 

RCA 

Motofc,:a 
~oto,o:a 

r:a"c~'ltj 

3020 
MN3020 
MN3020H 
MC3020 
CA3020 

CA30?OA 

MC30;?1 

Me]c::: 
C A3022 

CA3023 

tt!.C'3024 
MC3025 
:JA.8"-';)I') 

Motoro!a MC3026 
Ni:lt:o~a' ~},t3C2G 

547 -55 3031 
547 ·22 3032 

547 -60 3033 
547-61 
547 -64 

ft 119-8 
54/-65 

fI i 19-9 
563 -45 

563-47 
547-10 
563-44 

fI 111-9 
~ 120-17 

562-24 
563-43 

* 528 
* 532 
* 5211 

311.-38 

* 528 

* 528 
311-40 
221-79 
221-141 
221-80 
221 
545~89 

511 -18 

612-43 
321-35 
321-36 
244-35 
546-86 

3035 

3036 

3037 

3038 

304 

Ie MASTER 1978 

RCA CA3026 547 -188 3042 
Motorola MC3028 234 -99 
Nat'onal L M3028 545 -58 
RCA CA3028 545 -60 3043 

557 -53 
fI 121-19 3044 

CA3028A 545 -61 

Motorola 
RCA 

CA3028B 

MC3029 
CA3029 
CA3029A 

Micro Power MPS303 
Panasonic 'AN303 
Plessey SL303 
Siliconix . DG303 

OG303A 

DG303B 

DG303C 

Teledyne S 303A/C 
303B/M 

intechfFMi 3030 
RCA CA3030 

CA3030A 

Motorola Me3031 
IP! 

RCA 

RCA 

Fairchild 
RCA 
RCA, 

Exar 
Mowrola 
RCA 

::airch,ld 
~kc'~ No> 

Moto'oia 

D'2.;1aso":ic 
i18jtheon 
SilIcon G 

Slllcomx 

:1 

FiC/\ 

RCA 

~PL3032 

~~C30'32 

CA3033 

CA3033A 

CA3035 

/lA3036M 
CA3036 
CA303? 
CA3037A 
XR3G3srJ 
MC3038 
CA3038 

CA3038A 

I'A304C 
MN304 

MN304H 

LM304G 
MLM304 
L.M304 

.AN304 
LM304 
SG304 

DG304 

DG3046 

DG304C 

j(;"~."'! 

LM3'J4 
3040 

C";;'J40 
'j')a' 

CA3041 

~ 11 8 -1 3 3045 
645 -62 

~ 118-13 
234-103 
581 -59 
575-49 3046 

562 -25 
547 -49 

* 528 
* 532 3047 

* 528 
310-43 

* 528 3048 
310-44 

* 528 
310-45 
221 -134 3049 
221-135 
612-45 305 
568-32 
582-8 
568-33 
575-57 
242 -195 

?41 -f.l1J 
565-12 
580-41 

fI 1: 7-2 
564 -144 
'380-25 
~ 17-2 
546-21 

560:2~~1 
547 -73 

547 -76 I 
582 -2 , 

575-50 I 
597 ·53 I 

109-9 I 
568-34 
582 -9 
568 -35 
575 -58 
610-36 
?14 -9 

344-164
1 

234-10 
344 -165 

6 1 0-37 I 
fI 133-10 

610-38 
133-13 
-.33-15 

fI 134-1 
,fl 134-10 

56~' -26 
610-40 
610-41 
610-75 

" ::'28 
* 532 
, 52S 

307 -28 

" ''):is 
307-29 

* 528 
3~7 -30 

557 -96 
-84 

3050 

3051 

3052 

3053 
3054 

3058 

3059 

306 

RCA 

RCA 

RCA 

Fairchild 
National 
Piessey 
RCA 
Silicon G 
FairChild 
NatIOnal 
Plessey 
RCA 
Silicon G 
RCA 

RCA 

RCA 

AMD 

FalfchliQ 

Motorola 

National 

Panasonic 
Plessey 

Silicon G 

Siliconix 

TI 

IniechfFMI 
Motorola 
RCA 
Motorola 

RCA 
Motorola 

RCA 

National 
Fairchild 
National 
RCA 
RCA 

G 
RCA 

Silicon G 
A.MD 

Panasonic 
Rayt~eon 

Siliconix 

CA3042 

CA3043 

CA3044 

,uA3045M 
lM3045 
SL3045 
CA3045 
SG3045 
/lA3046C 
lM3046 
Sl3046 
CA3046 
SG3046 
CA3047 
CA3047A 

CA3048 

CA3049 

\ 

LM305 
LM305A 

/lA305AC 
MA305C 
305 
305A 
lM305 
MLM305 
lM305 

LM305A 
AN305 
SL305 
~.Ji3C'5· 
LM305A 
SG305 
SG305A 
DG30S 

DG305A 

DG3058 

DG305C 

lM305 
LM305A 
3050 
MC3050 
CA3050 
MC3051 

CA3051 
MC3052 

CA3052 

lM3053 
MA3054 
LM3054 
CA3054 
CA3058 

SG8058 
CA3059 

SG3059 
LM306 
lM306 

AN306 
LM306 
DG306 

DG306A 

DG306B 

Arranged alphanumerically from left to nght. 

PART NUMBER INLlL- .. " c,· 

Base 
Page-Line Number SOurce Device 

557-97 306 
561-85 

~ 123-15 
557-98 
561-86 

559-12 

3060 

3061 

3062 

Siliconix DG306B 
DG306C 

Teledyne S 306A1C 
306B/M 

Ti LM306 
Motorola MC3060 

RCA CA3060 

CA3060A 

CA3060B 

Motorola MC3061 

Motorola MC3062 

RCA CA3062 

609-19 
610-12 

3064 Fairchild MA3064 
LM3064 
CA3064 
TMS3004 

610-13 
609-20 
609-21 
610-14 3065 
609-22 
133-10 
609-23 

~ 133-13 
11 133-15 
11 134-2 

610-15 
562-27 
547 -75 

610-18 
609-27 
610-17 

* 528 
* 532 
* 528 

309-37 1 
* 528 

309-3.81 
* 528 

309-39 
609-28 
610-19 
612-5 

11 108-6 
548-1 
234-153 

1\108-6 
548-2 
235-36 

11 108-6 
545-6 
555 -176 
545-59 

547 -t86 

3066 
3067 

3068 

307 

547-
184

1 

547-189 3070 

6i6-29I 

fI ~~: :~~ . 3071 

616-30 3072 
i 32 -9 3075 
135-12 
616-36 
550-11 
550-8 

1: - 20-17 
562 -28 
550 -9 3076 

.- 528 
1< 532 3078 

* 528 
311-41 

* 528 

- National 
RCA 
TI 

Fairchild ~A3065 

National 

RCA 

RCA 
Fairchild 
National 
~CA 

RCA 

AMD 
CMA 
Fairchild 
Intersil 
Motorola 
National 
Panasonic 
Raytheon 
RCA 
Signetics 

SliiconlG 
Sillcorilx 

ie:edyne S 

iI 

Nationai . 

RCA 
NatIOnal 
RCA 
RCA 

NaiJonai 

RCA 

r::aircrl!d 
RCA 
RCA 

LM3065 

CA3065 

CA3066 
MA3067 
lM3067 
C,11.30C7-

CA3068 

LM307 
FX307 

J.lA307C 
307 
lM307 
lM307 
AN307 
LM307 
CA307 
LM307 
SG307 
DG307 

DG307A 

DG3078 

DG307C 

307 Ale 
307B/M 
lM307 
LM3070 
CA3070 
lM3071 
CA30?1 
CA3072 
j.iA3075 

lM3075 

CA3075 

p.A3076 
CA3076 
CA307S 

561-1 
• 123-18 

583-57 
598-90 
583-58 
583-59 
584-2 
584-3 
562-29 
580-37 
584 c5 
584-6 
584-7 

* 528 
* 532 
* 528 

310-46 

* 528 
310-47 

* 528 
310-48 

560-43 
560-44 
557-66 

11 121-1 
11 121-4 

557 -86 
11 122-9 

557-1 
561-88 
557-41 
557-54 
554-20 
566-111 
567-16 
578-6 

29 



ICMASTER 
Bille 
Number Source 

3078 

3079 

308 

308Q, 

3081 

3082 

I. 
1

3083 

3084 
3085 

I .... 

I: 
30 

RCA 

RCA 

SiliCon G 
AD 

AMD 

Fairchild 

Intersii 

Motorola 

National 

PMI 

Raytheon 

RCA 

Signetics 

SiliCon G 

. Slliconix .. 

National 

RCA 

Plessey 
RCA 
Signetlcs 

SiliCon G 
Plessey 
RCA 
Signelics' 

SilicOn G 
Plessey 
RCA 
Signetlcs 

Silicon G 
RCA 
RCA 

Fairchild 
National 
Plessey 
RCA 
RCA 

Natior)al 

RCA 

Signetics 

Device 

CA3078A 

CA3079 

SG3079 
AD308 
AD30BA 
LM308 
LM308A 
flA308AC 
p.A308C 
308 
30SA 
308LN 
LM308 
LM30BA 
LM308 

LM30BA 

PM308 
PM308A 
LM30B 
LM308A 
CA308 
CA308A 
LM308 
LM308A 
SG308 
SG308A 
OG308 
LM3080 
LM3080A 
CA30BO 

CA3080A 

SL30a, 
CA3081 
CA3081 
TDA3081 
SG3081 
SL3082 
CA3082 
CA3082 .. 

TDA3082 
SG3082 
SL3083 
CA3083 
CA30B3 
TDA3083 
SG3083 
CA3084 
CA30B5 

CA3085A 
C.A30858 

IlA3086C 
LM3086 
SL3086 
CA3086 
CA3088 

~A~oa9 

J.lAJ089M 
LM3089 

CA3089 

CA3089 

Base Base 
Page-Une Humber Source Device Page-line Number 

566-112 309 
567 -17 
577-28 
616-31 

11 135 -12 
616-37 
583-41 
570-58 

583-42j 
570-57 
570-59 
583 -43 I 
5B3 -44 i 
570-60 I 
583-53 

583-
45

1 
571-2 
583-46 

ii ;;5-5 
11 116-5 3090 
, 116-9 

571-3 
11 133-6 3091 
11 133-16 3093 

583-48 3094 
571-4 
583-49 
571-6 
5e3-50 
571-5 
583-51 
571-7 
583-52 
571-B 

* 532 
555-120 
555·121 
545-149 
555·135 
558-105 
566-36 
567-18 
578·10 
545-150 
555-13 
558 -, 06 3095 
566·37 
567 -19 3096 
578-11 

, '173 3097 
548·19 309B 
548-20 
54B·21 3099 
548-22 
548-23 31 
54B-27 
548-28 31L01 
548-29 
548-30 310 
548-31 
547-161 
547-163 
547-16 
547-169 
547-17 
548-8 
609-15 
611-14 

• 134-15 
11 134-16 

609-56 
oiO-22 
1;47_1911 

54;-;;61' 

3100 

547-1371 31000 
547-1421 3101 
I;I;JI_<11': 

11 ~~~ -~~ I 
OO/-O( I 

557 -691' 557-87 
11 121 -10 
~ 122-9 

557-101 
11 122-1 

557-10 

31013 
3102 

CMA 
Fairchild 
lfto"Yo!a 

National 

Raytheon 

Signetics 

Silicon G 

Siliconix 
Ti 
RCA 

RCA 
RCA 
RCA 

FX309 
flA309C 
LM309 
LM309G 
MLM309 
LM309 

LM309H 
LM309K 
LM309H 
LM309K 
LM309DA 

LM309DB 

SG309K 
SG309T 
OG309 
LM309 
CA3090 
CA3090A 
CA3090AQ 
CA3091 
CA3093 
CA3094 

CA3094A 

CA3094B 

RCA CA3095 

RCA CA3096 
CA3096A 

~CA C.A3097 
RCA CA3098 

RCA CA3099 

Burr·Brown UAF31 
NEe America flPC31 
AMD 31L01C 

3~ L01 M 
AMD LM310 
Fairchild uA310C 
HyComp HCS310 
Inlersil 310 
Micro Power MPS310 
Motorola 
National 

Signetics 
Silicon G 
GI 
M:cro'Ne: 
Motorola 
RCA 

Mostek 
AMD 
lnts! 

LM310 
LM310 

TAA310A 
SG310 

'CK3l00 

MN3100 
MC31 00 

CA3100 

MK31000·3 
3101 

M3101A 
;;lU1 

3101A 

Motorola Me3l 01 
S:gnetcs N3101A 

AMD 

Motorola 
RCA 

S3~01!\ 

31013 
MC3102 

- CA31 02 

588·49 310.3 
601 ·G5 3'0'; 
601·€? 
601 -18 

11 133 -10 :'105 
11 1 33 ·16 31 06 
11 134-:5 3101 

601-22 3108 
601 -73 3109 

601-30 311 
601 -77 

~;j:~ I 
601-82 II 

* ;~~ ::: ! 
11 117 -3 I 

557-1761 

11 122-2 I' 

6'3-181 

548- 154 1 
222-14 

545-
161

1 554-164 
564-128 
566-113 
567 ~2a 
567 -62 
581-37 

11 132-8 
222-15 i 

545 -1621 
566-114 
567 -21 . 
567 -68 
581 -38' 
222 ·16 3110 
545 ·163 3111 

566-115 
567·22 '31'2 
567-723113 
5B1-39 3114 
548-141 

11 119-10 ;$115 

547- 1581 
547-159 3116 

~~; ~;~ ii' "" Q 

612-142 

260-36 
612-1431 

612-17 I 
1~~~:~1 :1. 

1011·72 3~2 

563-26 
563-27 

31 '-11 I 
563-28 
547 -<,2 1 

563 ·29 
563 -30 

11 121 -9 
11 127-21 J 

555-1421 
563 -25 I <" cV 

556- 1861 
321-72 i 

;~~.;;51 
5Bl -4A I 

102.3 -70 
101 i ·39 
1011 -5£1 
1011-25312' 
1r)1" . .10 

101l·Hi J12? 
239 -5~ 

1011-58 3124 

246-2 3125 
547 -200 

f,/C31 :15 

rv;C310t3 
·,i.O'Orofa ~/C~, 107 

~j!C:ll09 

AD AD311 

LM3 1 1 

311 , 
r,j;1C!O r'~~~ MN811 

MN31 ",H 
P'"E: rv,PS31' 

Motcro1a LM3i 1 

L~311 

tM3~ ~ 

n=3,'~fi 

I ~ 1 '~~ i 

Ttv~~,,,,'311 -1 

rv1(,L)'c;a ,~AC31 10 

H!tHcrli HD~11:! 

MoIC:ci;.; MC3,11 

Tt.AS3113 
A~.m TMS3114 

,:)af~YO 

f.".1ot(jrola 

nCA 

Micro Net 

i OSrJ:Da 

Mot~J,'()ia 

Pf'l! 

'1/.o!orola 
Motorola 
RCA 

TMS3114 

MC3115 
LA:3115 

tJ.C311fi 

i~~:{11iJA 

~ 8 

r::A:'11 ,11 
CA31 lEA 

MN312 

.W,,;'12'-l 

MI\!312R 
VYS312 

312B/M 

'MMal~ 

,fv'lM3i2-1 

~:J-: ~)O 1 

!_ ,;31 ~~o 

MC3121 
(~' 1;. ':1 21 

~AC312/ 

MG3124 
MC3125 
CA3125 

11 indicattts page numtlsr In AppliCatiOn Note DIrectory. 
* Indicates additional data is provided on t!ie page I~oted. 

560-46 3155 

Source 

~h"~~:';;i:y 

peA 

Ti 

Motorola 

~-osniba 

~~t:.""::.~o!a 

"leA 

Sanyo 
RCA. 
-;::;CA 
FleA 
RCA 

FleA 

T<;,s:!lba 

DeVice 

~..1C3~ 26 
Lt-/:3126 

CA.3lit) 
f:;<\31260 

rMS3126 
S,_3'2"7 
CA3127 

TMS3127 
MC!~;!i3 

C/\3128 
T'/S3128 
MC3129 

313 
lM313 

AN313 
313A!C 
313B/M 
TMM313 

CA3130 

CA3130B 

TMS3130 

CA3131 
MC3132 
CA3132 
TMS3132 
U\3133 

LA3134 

CA3135 
CA3136 
CA3l37 
CA3138 

CA3139 
TMM314 
~ ~.~i\.,4:31 4 1 

CA3140A 

RCA CA3140 

CA3140A 
CA3"t IJ(j 

RCA CA3143 

LJ ... 13145A 
;"·(tss~·y 5,-3145 

U.A3146 
tM3146A 

Piessey SL3146 
RCA CA3146 

CA3146A 
<:;cn146 

RCA CA3147 

AN315 
SH'~!\ 'f:",~ T CA3) 5 

Si3150G 

Si3150M 

Sanyo LA31 ~O 
MC3151 

MC3152 

Sa:1VO LA3155 

Page-line 

1028 ·n)11 

547,1761 
547 -1771 
55 7 .1<12! 

. 559 ·13 • 

'~;: :;~~i 
56048 I 

1 029 ~22 I 
_ ~~~-1041 
,vt:~~" I. i 

562-61 I 
614-1(41 

11 138-9 I 

555 -97 1 
221 -9~1 I' 

22' .1CiC
j 

1017·7 I 
~016 ,88 1 

567 ·58 
586-46 i 

567 -59 i 
578-14 I 
567 -60 i 
572-42 I 
10~~·34 I 
242-19°1 
555-31 1 

243 ·87 
555-32 ! 
1~~9 -4~ ! 
~o5 ·1.91 
5~~1 ,e~- ! 

555-1391 
560-49 i 
561-197 j 
560-50 I 
547 -1(161 
- -~..,. ,!",-.. I 

~;~:~~~i 
1018·53 i 

567 -66 . 

586-48 

578 -15 : 

560-51 

547-127 
547-12g~ 
547·1;1& 

54/·129 
547-13(1, 

547-1391 

547·143: 
547.144' 
547·15,: 
560·151! 
555 -23 : 
5654 i 
5tL7 ~33 ! 

41 1flR-F I 

" 604 ~12 ! 
601-1141 
604-28 i 
604 -29 i 

Ie MASTER 1978 



Base 
Number Source Device 

316 

3160 

3161 

3162 

317 

3170 
·3172 

318 

I 
I· 
I 
I 

3181 

3182 
3183 

3187 
319 

3190 

32 

32X32 
320 

AMD LM316 
LM316A 

~~a~:o~3.~ L~A3113 
LM316A 

Panasonic A.N316 
Raytheon LM316 

LM316A 
Motorola MC3160 

RCA CA3160 

CA3160A 
CA31608 

Motorola MC3161 
Motorola . MC3162 

Motorola LM317 

National LM317 

Silicon G 

TI 
RCA 
RCA 
AMD 

LM317HV 
SG317K 
SG317T 
lM317 
CA3HO 
CA3172 
LM318 

/-4;,313 

M,cro Power MPS318 
National LM318 

Panasonic 
Ra~1heor. 

feleh)NE>n 
Ti 

Sanyo 
Toshiba 

Sanyo 
Plessey 
RCA 

Signetics 

SIlicon G 

Sanyo 
AMD 
Nationa! 

AN318 
LM318 

U318M 
LM318 

LA3181 
T31111 
LA3182 
SL3183 
CA'3183 
CA31 B3A 
CA3183 
CA3183A 
SG3183 
SG3183A 
LA3187 
LM319 

.LM319 
NEC Arr,enca IlPC319 
Signetics LM319 
Toshiba T3 1 90 
8urr-Bro .... r '/FC32 

VFC32M 

NEG AmerlCd IlPC32 
Reticon T AD32 

TAD32A 
Reticcin RA32X32 
Exar XR320 

PanasoniC 
Sig~e~ics 

Sti:~or. G 

X~320M 

AN320 
TAA.320 
T.';,;320A 
SG3':'0-0SK 
::0332: C5P 
SG320-05T 

SG320·12P 
S3320·12R 
S:::'320·12' 
SS32J·.SK 
'SG321)·'5P 
SG320·' 5R 

- Ie MASTER 1978 

Base 
Page-Line Number Source Device 

585·13 320 
, 576·20 

236·1 
108·6 
564·92 
586·47 
578·13 
572·43 
236·71 
236·72 

11 108·6 
609·98 

11 133·10 

* 828 
609·101 

11 134·7 
11 134·8 
11 134·9 
11 134·11 

610·30 
609·, 
609 
609·1 
560·53 
560·54 
565·66 

.586·14 
565 ~72 
586·15 
547 ·40 
565·77 
586·16 
1.16·7 
562·31 
565·81 

.506·20 I' 561·8 
565·83 
586·19 
561·32 

1505·148 

320H12 
320H15 
320H18 
320H24 
320H5.0 
320H5.2 
320H60 
320H80 
320H9.0 
320K12 
320K15 
320K18 
320K24 
320K5.0 
320K5.2 
320K6.0 
320K8.0 
320K9.0 
320L05 
320L06 
320L08 
320L09 
320L10 
320L12 

320L ~ 5 
320L18 
320L24 
320L5.2 
320ML05 
320MLlJ6 
320ML08 
32DML10 
32(P-~Li6 

J20Ml18 
320ML24 
320ML52 
:;20MP12 
320MP1S 

561 ·33 320MP18 
547·162 320MP24 
547 ·1 ~4 320\1P5.0 
547 . ~ 65 320MP5.2 
547 ·167 320MPSO 
547 ·168 320MP8.0 
547 ·171 320MP9.0 
547 -,72 320T12 
561 ·34 320T15 
552 ·20 320T18 
552 ·22 320T24 
552 ·21 320T5.0 
552 ·23 320T5.2 

1 505 ·140 320T60 
61 3 ·23 32~T8.0 

615 ·191 32OT9.0 
613·24 3200 
615·192 

11 ~~~:;o 132000 
615·90 
613·100 3201 

600.441 
600 ·45 I 3205 
£.>~6·'2 .32J' 
559·1 
545 ~1 

545·1 

605·97 
607 ·29 
607 ·30. 
607 ·19 
607·3 
607-71 
6()7·72 
607 ·60 
<:;07 ·44 

3208 
321 

Silicon G 

Siliconix 

Nationai 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
NatIOnal 
National 
National 
National 
National 
National 
NatlOnai 
Nationai 
National 

National 
NatiOnal 
NatiOnal 
National 
NatIOnal 
Nabonal 

Nallonal 

National 
National 
National 
National 
NatlO!1al 
National 
NatIOnal 
Nation3i 

National 
National 
National 
Natlonai 
Natlcna! 
National 
National 
National 
National 
National 
National 
National 
National 
EA 

Mostek 

Sanyo 

i'lte! 

SG320·S.2K 
SG320-S.2P 
SG320-S 2R 
50320·5.2T 
DF320 

DF320DJ 
DF320DP 
LM320H12 
LM320H15 
LM320H18 

. LM320H24 

LM320H5.0 
~M320H5.2 

LM320H60 
LM320H8.0 
LM320H9.0 
LM320K12 
LM320K15 
LM320K18 
LM320K24 
LM320K5.0 
LM3~OK5 2 
LM320K6.0 
LM320K8.0 
LM320K9.0 
LM320L05 
LM320L06 
LM320L08 
LM320L09 
LM320L10 
.LM320L12 

LM320L18 
lM320L24 
LM320L5.2 
LM320ML05 
LM320rh06 
LM320ML08 
LM3;;OMLIO 

LM320ML18 
LM320ML24 
LM320ML5.2 
LM320MP12 
LM320MP15 
LM320MP18 
LM320MP24 
lM320MP5.0 
LM320MP52 
LM320MP6.0 
LM320MPB.0 

- LM320MP9.0 
LM320T12 
LM320T15 
LM320T18 
LM320T24 
LM320T5.0 
LM320T~2 

LM320T60 
LM320TB.O 
LM120T90 
EA3200 

CK3200 
MK32000 
MK32000·5 
LA3201 

3205 

3207A,·1 

S'gne:.cs 3207 A 
3207A-~ 

:nte: ·3209A 

Fa;rcntiO CCD324 

Nltron NC32< 
F'a;-,asoroic N·'32~ 

Base 
Page-Une Number Source Device 

606·35 321 
606·36 
606·22 
606·18 

* 977 
598·77 

.977 
* 977 

606·120 
607·41 
607 ·86 
607·11 
605 ·90 3210 
606·11 
606·47 3211 
606 ·77 32112 
606·99 3212 
607·15 
607 ·56 
607"94 
608·7 
605·.108 3213 
606·27 3214 
606·60 
606·89 
606·106 
605·84 3216 
606·40 
606·71 
606·96 
606·109 
606·114 
607·4 3217 
SO: <'>13 3218 
607 ·81 322 
607 ·114 
606·7 
605·86 
606·43 
606·73 
606·11 

607 ·87 
607 ·11 3222 
606·8 
607'7 3226 
607 ·48 
607·8,8 

607 ·121. 

605·91 323 
606·12 
606·48 
606·78 
606·1 

60? ·57 3232 
607 ·95 
608·8 324 
q05 -109 
606,·28 
606-61 
606·90 ' 
606·107 

1023-1 
11 142·13 

556 -187 
~ 141 ·13 

1023·106 
545·187 
555 ·150 
~33·6 

343 -125 

141·6 
343 -126 
341 -~ 
343 ·133 
348 ·28 
612-68 

1024 ·61 

~ 133·6 
545 -~ 82, 

~ 120·20 
S98·73 3240 
559·~ 03 

Siliconix DF321 

DF321OJ 
DF321DP 

";'eiedyne S 321 A/C 
3218/M 

Teiebnken U321 M 
TI TL321C 

Micro Net 
Sal'1yo 
Micro Net 
Hitachi 
AMD 

intel 

Micro Net 
Hitachi 
Hitachi 

Intel 

AMD 

Intel 

Sanyo 
Toshiba 
Silcon G 

NatIOnal 
Nitron 
Siliconix 

Teledyne S 

TL3211 
TL321M 

MN3210 
LA3210 
MN3211 
HD32112 
M3212 
3212 
M3212 
3;::12 
MN3212 
HD3213 
HD3214 

M3214 
3214 
M3216 
3216 
M3216 
3216 
LM3216 
T3216 
SG3217 
'32"'8 
LM322 
NC322 
DF322 

DF322DJ 
DF322DP 
32?.AfC 
J22B!ti\ 

Toshiba TMM322.C 
Intel 3222 

AMD M3226 
3226 

Intel M3226 
3226 

Motorola LM323 

National LM323 
Silicon G SG323 
Teied1~e S 323A1.C 

323B/M 
intel 3232 
Motorola ~J1C3232A 

AMD :..M324 

LM324A 

"a:;child· ,l-'ft.324 

Intersil LM324 

Motorola LM324 

LM324A 
NEe ,4'11er,ca )J.PC324 

RCA 

S iGor G 

Ti 

Sanken _ 

C.A.324 

:"M324 

LM324A 
SG324 

324A/C 
324BIM 
lN324 

S!3240E 
S324CT 

Arranged a!phanumericaily from left to right 

PART NUMBERIND 
Base 

Page-Line Number Source Device 

*'977 3240 
598·78 3242 

* 977 3245 

* 977 
221 ·1 
221 ·1 
561·9 

323·1 
1028·39 

325 

3250 

151 1 ·58 3257 
1511 ·57 3258 
1508·13 326 
1508·12 ! 

323·3, 
1024·6 
1024·7 3260 
1024·9 3262 
1508·7 
1508·6 .327 

* 977 

* 977 
221·1 

594 
567 
594 
567 
594 

567 ·1 

595·4 
605·25 
605·26 

328 

3280 
329 

33 
330 

3300 

3301 

3302 

3303 

3304 

3305 

3306 

331 

Sanken SI3240T 
Intel 3242 
Intel 3245 

Motorola MC3245 
Hughes 325 
Natiooal LM325 
NEC America p.PC325 
Panasonic AN325 
Siemens TCA325 

Teledyne S 325A/C 
3258/M 

Silicon G SG3250 

Fairchild' 3257 
Fairchild 3258 
National LM326 
Panasonic AN326 
Teledyne S 326A/C 

326B/M 
Fairchild 3260 
Fairchild . 3262A 

32628 
Hybrid Sys DAC327 

DAC327 -4-8CO 
National LM327 
Signeilcs 
Hughes 
Micro Net 

Panasonic 
EA 
National 

Ray1heon 

ITT 
Fairchild 
SGS 

GI 
Micro Net 
Sanyo 
Fairchild 

Motorola 

National 

Ray1heon 

Sanyo 
"airchild 
Motorola 
National 
Ray1heO!1 
Signeties 
Silicon G 
Exar 

Fairchild 
Motorola 

Sprague 

;r,tel 

Sprague 

Sprague 

Sprague 

Hybnd Sys 

TBA327 
328 
MN328 
MN3288 
MN3288H 
MN328H 
AN328 
EA3280 
LM329 

LM329 

ZTK33 
p.A330C· 

M330B 
M330C 
CK3300 
MN3300 
LA3300 
J.LA3301C 

MC3301 

LM3301 

RC3301 

LA3301 
f1A3302C 
MC3302 
LM3302 
RV3302 
MC3302 
SG3302 
XR3303 

I1A3303C 
MC3303 

MPQ3303 
ULN·3303 

3304AL·6 
ULN·3304 

ULN·3305 

ULN·3306 

DAC331C·OB 

DAC331C·l0 
DAC331C·12 
DAC331M·08 

DAC331M·10 

567·1 
595·13 
547 ·98 
260·31 
600·26 

11 110·15 
1021·46 
260·40 
600·27 

11 110·15 
260-44 

11 110·15 
260·47 
110·15 
320·73 
320·84 
322·23 
323·79 
320-74 
320-85 
322·24 

31 



3310 

3315 
3316 
3317 
332 

3320 

3321 
3325 
3326 

333 

3330 
3333 
334 

3340 
3341 

3342 
3344 
3346 

3347 
3348 
3349 
335 

3350 
3351 
33511 
33512 
3355 
3357 

336 

3360 
337 

32 

Source Device 

Hybrid Sys DAC~31M·12 

NitWI1 NC331 
Panasonic AN331 
SGS TBA331 
SilicORix OF331 

Teledyne S 

TI 

Toshiba 
Micro Net 
Motorola 
Motorola 
Motorola 
Motorola 
Nitron 
Panasonic 

SlIIconix 

DF331CJ 
331A1C 

331B/M 
TL331C 
TL331M 
TMM331 
MN3310 
MC3310 
MC3315 
MC3316 
MC3317 
NC332 
AN332 

DF332 

OF332CJ 
Teledyne S 332A/C 

Motorola 
Toshiba 
Motorola 
Motorola 
Motorola 
Micro Net 
Teledyne S 

Motorola 
Motorola 
Harris 
National 

- 3328/M 

MC3320 
T332Q 
MC3321 
MC3325 
MC3326 
MN333 
333A/C 
333B/M 

MC3330 
MC3333 
HD334 
LM334 

Panason'c AN334 

Teledyne S 334A/C 
3348iM 

Motorola MC3340 
AMO 3341 

334iC 
F'aircNld 3341 

3341A 
Fairchild 3342 
Motorola MC3344 
F'airchilo 3346 
Motorola MC3345 
Fairchild 3347 
Fairchild 3348 
Fl!irtjllid 3349 
Hybrid Sys DAC3~-12 

Micro Net 

NatIOnal 
Siemens 
Teledyne S 

Sanyo 
Fairchild 
Falrchila 
Fairchild 
FalrC11lid 
Fairchild 

Motorola 
Hybrid 5ys. 
National 

DAC:335,3D 
MN335 
MN335H 
LM335 
TCA335 
335A1C 
3358/M 
LA3350 
3351 
3351 i 
33512 
3355C 
3357-1 
3357-2 
MC3357 
OAC336 
LN336 

Motorola MC3360 
.Hybrid Svs- DAC337C· 1 

DAC337C-4 
DAC337C-o 
OAC337C~6 

DAC337C-7 
DAC337M·' 
DAC337M·4 

Base 
Page-Line Number 

323·21 337 
323·80 
598-34 
561-24 

547·' 
.. 979 

598·14 
598·35 

;, 979 
222·12 

222.13
1' 

550·23 
550.22 i 

1023·91 I 
324 -61 : 

557.
46 1 

613·18 
613-20 
613·21 
598·38 
560·169 
561-150 

* 979 
598·15 
598-42 

* 979 
221·10 
222-7 
221·11 
222·8 

3370 
3380 

3383 
3386 
339 

554-11 3390 
1505·144 3391 
554·111 -340 
556-5 
556·6 
320·107 
222·3 
222·4 
545·57 
555·199 
234-64 
612·149 
615'39 
560·170 
561 ·151 
221 ·24 
221-25 
558-104 

Ti 140-13 
1001·75 
1001 ·76 
1028-81 
1001-79 
10",,·7>} 

613·8 1 
1029·42 
547·122 

1028'89 1 
1028-54 
102~-55 

;~~:;o41 
320·121 
320·122 
615·142 
587 ·34 
221 ·19 
221·20 
557·179 

11 140.19 1 

1001-74
1' 

1001 ·72 
i()2Q - f >; ; 

;~28 -9~ I 
1026-91 f 

~~7 -~~91 
J<:!l 'Ji:! I' 
614·114 
554 ,.~ 

320 

Source Device 

Hvbrid SyS DAC3371J-5 

National 

MotorOla 
Motorola 

Fairchild 
Motorola 
AMD 

DAC337M-6 

LM337 

LM337HV 
MC3370 
1,,1C3380 

Page-Une 

3:>1 -fiB 

:320·98 
32i ·112 

.. 822 
610-61 
610-81 
616 -25 
260-22 
6~ t -8 

Base 
Number Source 

340 SGS 

Device 

M1408 
. M340C 

LM340-i5 
LM340-18 
LM340-24 
LM340-S 
LM340·6 
LM340-8 
LM340-10 
LM340·12 
LM340-15 

Page-line 

1009·52 

3383 
MC3386 

·lM339 

LM339A 
Il-A339C 
LM339 
LM339A 
LM339 
LM339A 
LM339 

102,,·36 
547 -,23 

553·6 
552-37 
553·7 
553 -9 
552-39 
553-11 
552 -41 
553-13 
'20-14 
552 -45 
553·15 
553·17 
553-19 
552·43 
553·21 
552-49 
553-23 
552 -47 

LM340-18 604 -1 
Fairchild LM340-24 605 
intersi! 

'.!.otofOia 

Nat,ona! 

LM339A 
NEC Amenca Il-PC339 
Havtlleo'1 LM339 
RCA CA339 

CA339A 
Signetics 

Silicon G 

3400 GI 

Ut.3405 
LM340-6 
LM340-8 
CK3400 
ER3400 

Toshiba T03400 
34000 Mostek MK34000-3 
3401 "aw;h!'d 1'.a.3401C 

GI ER3401 

Motoro:a MC3401 
LM339 
LM339A 
SG339 
SG339A Natlonai LM3401 567· 

Motorola 
MotorOla 
National 

Panasomc 
SGS 

MC3390 
MC3391 
LM340 

LM34o-iO 

553 ~25 
596-89 
556-112 

* 806 
~ 134-5 
~ 134 -13 
,. 806 

595 
Raytheon RC3401 567-

595 
RCA CA3401 567· 

595 
SI!lCOn G SG3401 546·1 
TI TMS3401 
T0~hibR TD340' 

LM340·12 

603-16 
,. 806 

603·72 
,. 806 

604 ·24 
,. 806 

34015 f'3,;chi:d 340158C 
340158M 

LM340-1~ 3402 Silicon G SG3402 
3403 Exar XR3403 

LM34G-18 
604 ~84 

LM340-24 * 806 
605-39 

LM340-5 ... 806 
601-93 

LM34o-S * 806 
60238 

LMJ4t).S ... 800 
602·103 

Lii~340A ... 806 
LM3MA-lt? • BOS 

I}(Yl-17 3404 

LM34()A· i 2 ... 806 
603-73 3405 

lM341)A-15 '" 806 
G04 -25 

LM340A· 18 * 80S 
1504 -B5 31106 

LM340A-24 * 806 3407 
605-110 3408 

LM340A·5 ... 806 
601 ·94 

. LM340A-6 * 806' 3409 
602·39 

LM340A-8 * 806 341 
60~ ·104 

LM340LA-10 * ,806 
603·6 

LM340LA·12 * 806 
603·26 

603-1 
LM340LA~1e ,.. 806 

604 ·55 
LM340LA·24 .. 806 

604.125 

LM340LA-5 • aoe 
601 -, 1 

LM340LA-6 ." 806 
602 -3 3410 

Li.,;34iii.A·S • S06 

AN340 
Ma40A 

602-69 
561.76 34107 

1 008 ·11 4 3411 

Fairc:-::!d f-lA34Q3 
!J.A3403C 

Motoroia MC3403 

Ray~heol RC3403 

Tv:!;,ha 
tn~ei 

Tosh,ba 
~A0~cP"ya 

Tosrliba 

Toshiba 

Motoroia 
Tosh,ba 
TI 
Toshiba 
Natronal 

Siliconix 

Telecyne S 

Motorola 

TGlshlha 
Toshiba 
Motorola 

8C3403A 
RV3403 
RV3403A 

~D3403 

340.:1 

T03404 
~,AC3405 

TD3405 
TD3t106 
TD3407 
3408,lI, 
MC3408 
TD3408 
TMS3409 
T03409 
LM341 
lM341'12 
LM341-15 
LM341-18 
LM341-24 
LM3<l1·5 
:.-M341 B 
I M341-R 

AN341 
DF341 

OF341CJ 
341A/C 
341 B/rv~ 
MC34iO 
MC34iGC 
TD3410 
TD34107 
MC3411 

567 -1 
595 

348 -30 
320·75 
;>39 -28 

1024·18 
239-82 

11 134·13 
60342 
603-121 
604·65 
605-16 
60, ·46 
';':;-';'; ~ h 

fiO?-f\O 

* 978 
098 -, ( 

598·36 
Ii: 978 

221 ·1 

221 -1 
321-6~ 

?,41 ·26 
236·33 
552-13 

11 Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted. 

~~:be~ Sou!"ce Device Page-Une i 
I 

; 41 21 TOShi~~· TD;-;'21 250-~~;Bi 
3416 Motoroia 1'/(";3416 ~ 135·6 I 

7 (J~hibcl 7u~ ... i 5 ~jJ "1491 
3417 MO'on% I0C8417 598 -56 I 

TI TMS3417 
Toshlba TD3~ ~ ~ 

3.418 Mo!o~Jta ~1C:l! 18 
34192 "Toshiba -;- D341 92 

34193 TOSfl;ba -; 034 193 
342 '~atlc·~al LM342 

3420 

342, 
3422 
3423 

Panasonic 
Siliconix 

lM342·iO 
LM342-12 
L~J1342·~ 5 
LM342-18 
L~v'342-24 

. LM342·5 

Ll'vI:342-6 
LM342·8 
AN342 
OF342 

DF342CJ 
Teleayne S 342AiC 

3428/M 
MotorOla MC3420 

Toshiba T03420 
Toshiba TD3421 
MOioro:a MC3422 
Motorola MC3423 

TI MC3423 
3426 Motoroia tltC3426 

343 

:1432 

34;;3 

3437 

3438 

34--10 

3441 

3442 
3443 
3446 

3449 
345 

345K5.2 
34~V 

3451 
3402 

3453 
:W,6 
3458 

Toshiba T03426 
fvlIUO"ll€' MN343 

MN343H 
Naton.li LM343 

Parasonic AN343 
:eledyne 5 343A/C 

343BfM 

T oshlDa TD3.;30 
~"'!O'ola MC'34'31 

Motorola Me343:? 

MotorOla MC3433 

Motorola MC3437 

k .. ~0~0'O;?' 

TOs~ltia 

JJI".':-0 ~i'?t 

Toshiba 
Myt;rc!a 

Toshiba 
Toshiba 
Motorola 
Motorola 
TI 
Motorola 
Hyt)ri(j Sys, 

National 

Toshiba 
Toshiba 
Motorold 

Motorola 
Motoroia 

MotorOla 

TD3437 
l_AC3438 
:D3.:138 
"'.A1\-J:3,~4 

',1N344H 
LM344 

344BfM 
~,,~C3440 

T03440 
MC4441 

TD3441 
TD3442 
MC3443 
MC3446 
MC3446 
MC3449 
DAC345J 
DAC345i·j2 

LM345K5-2 
:3400 
MC3450 

TD3450 
TD3451 
MC3452 

, MC3453 
MC3456 

MC3458 

1024·10 
233 -11 
598-57 

605-5 
601·23 
602·7 
602·74 
560-26 

... 978 
598-18 
598-43 

'" 978 
222·30 
222 -31 
611 ·9 

~ 133·'0 
240·25 
238 ·79 

615·50 
'3i5-51 

565-123i 
115-13 : 
560-27 I 
221-2 
221·3 

552·25 I 

239.,331 
348 -12 i 
552-26 J 

348·13 i 
552 -27 : 
346-14 j 

552-28 : 
336·17 : 
24 i ~20a; 
341 -5 I 

242·14Si 
6'552 
:j: 5 ·53 
665 -\ 
584·51 i • 

221 

340-29 

23,.,59\ 
231.160; 
340·30 I 
340·2 i 
340-3 ! 
256·43 ! 
321-94 
323-82 : 

~~~:~ ~~i 
606-5. I 
606-39 i 

ii 111 -13 ! 
338-53 ! 

'Ii 141 -15 : 
244·29 I 
243.13~i 
338·55 i 

it "! 4"t ~ 15 ~ 

334-35 I 
600-86 I 
567~1 

Ie MASTER 1970 



Base 
Number SOurce Device 

3458 
3459 

346 

3460 

3461 
3466 

3467 

3468 

347 

3471 
3472 
3473 
3474 
3475 
3476 

348 

3480 

3486 
3487 
349 

3490 

3491 

3492 

3493 
3494 
3495 
350 

Motorola MC3458 
Motorola MC3459 

Exar XR346 

Hybnd Sys DAC346V 

DAC346V-12 

Micro Net MN346 
MN346H 

National lM346 

Teledyne S 346 
Motorola MC3460 

Toshiba TD3460 
Motorola MC3461 
Motorola MC3466 

Fairchild F03467 
Motorola MC3467 

MH03461 
National DH3467C 
Fairchild F03468 
Motorola _ MC3468 

Micro Net MN347 
National lF347 

LF347A 
LF347B 

Teledyne S 347 
347A/C 
347B/M 

Motorola 
Toshiba 
Toshiba 
Toshiba 
Toshiba 
Motorola 

Toshiba 
AMD 
Fairchild 
Intersil 
Nanonai 
Teledyne S 
Motorola 

Motorola 
Motorola 
AMD 
Fairchild 
Hybrid Sys. 

Intersi! 
National 
Panasonic 

Teledyne S 

Motorola 
Toshiba 
Motorola 
Toshiba 
Motoroia 
Toshiba 
Toshiba 
Motorola 
Toshiba 
In 

MC3471 
TD3472 
TD3473. 
TD3474 
TD3475 
MC3476 

TD3476 
LM348 

J.1A348 
LM348 
LM348 
348 
MC3480 

MC3486 
MC3487 
LM349 
J.1A349 
DAC349-12 
DAC349B-12 
DAC349B-3D 
DAC349C-3D 
LM349 
LM349 
AN349 

349A/C 
349B/M 
MC3490 
TD3490 
MC3491 
TD3491 
MC3492 
TD3492 
TD3493 
MC3494 
TD3495 
TCA350 

MICro Net MN350 
Micro Power MPS350 
National LM350 

Panasontc AN350 

Ie MASTER 1978 

Base 
Page-Une Number SOurce Device 

591-51 
343-57 

11 141-15 
. 567 -50 
594-35 
321 -95 
321-96 
323-85 
324-28 
615-54 
615-55 

.766 
567 -55 
594-37 
222-27 
343-58 

11 141-15 
244-62 

547-11 
546-12 
614-99 
615-56 

.764 
595-17 
592-29 
593-8 

-11 109-1 
222-33 
222-34 
595-32 
234-1 

239 

561-1 
222-65 
222-66 
326-50 
229-24 
326-77 
2ti3-93 
326-78 
231-9 
227 -28 
326,-51 
251-171 
558-1 
612-72 

11 139-1 
613-42 
547 -34 

* 814 
609-55 
561-26 
561-1 

350 

3500 

3501 

3502 

3503 

3504 
3505 

3506 

3507 

3508 

3509 
351 

3510 

3511 

Teledyne S 35DA/C 
350BIM 

Burr-Brown 3500 

3500A 
3500B 
3500C 
3500E 

3500MP 
3500R 
3500S 
3500T 

GI CK3500 
National ADD3500 
Burr-B,ow~ 3501 A 

3501B 
3501C 
3501R 
3501S 

National ADD3501 
MM3501 

Silicon G SG3501 

SG3501A 
Hitachi HD3502 
Silicon G SG3502 
Burr-Brown 3503A 

3503B 
3503R 
3503S 

Exar XR3503 
XR3503M 

i:airChild flA3503M 

Hitachi HD3503 

Motorola 

Toshiba 
Hitachi 
Burr-Brown 
Hitachi 
Motorola 

Burr-Brown 
Hitachi 
Burr-Brown 

Hitachi 
Burr-Brown 
Fairchild 
Hitachi 
Hitachi 
AD 

HM3503 
HM3503-1 
HM3503-2 
MC3503 

RM3503 

RM3503A 
T03503 
HD3504 
3505J 
HD3505 
MC3505 

3506J 
HD3506 
3507J 

HD3507 
3508J 
3508 
HD3508 
HD3509 
AD351J 
AD351K 
AD351S 

Micro Net MN351 
Micro Power MPS351 
National LF351 

lF351~ 

lF351B 

Telecyne S 351A/C 
351 8/tv~ 

Burr-Brown 3510A 

Hitachi 
Motorola 
RIFA 
National 
RIFA 

3510B 

3510C 
3510S 

HD35iO 
MC3510 
PBD3510 
ADC3511 
PBD3511 

Base 
Page-Line Number SOurce Device 

222-20 
222-21 

, 112-13 

11 128-18 
579-57 
574-29 
572-9 
566-62 
571-14 
588-48 
579-58 
574-30 
572-10 
556-137 
319-24 
579-34 
574-25 
574-23 
579-35 
574-26 
319-25 

1020·29 
610-93 

11 134-17 
608-66 

1024-45 
610-95 
587-51 
587-10 
588-2 
587-11 
593-47 
567 -165 
567:1 
593-48 

1024-80 
1008-29 
1008-14 
1008-27 
567 -171 
593-49 
567-1/3 
593-50 
593-5 
253-49 

1024-1 
585-3 

545-1 
553-30 
593-51 
579-53 

1024-19 
565-58 
586-12 

1024-20 
579-54 

1022·70 
1024-11 
1024-32 
550-29 
550-30 
550-31 
613-43 
547 ~35 

• 776 
564-89 
585-47 

• 776 
573-51 

* 776 
579-21 
222-23 
222-24 
566-85 
569-46 
566-63 
569-24 
569 -20 
566-64 
569-25 

1024-37 
321-70 
346-38 
319-23 
346-39 

3511 
3512 
3513 
3514 
3514191 
3514192 
3515 
351519 
3515192 
3516 
352 

3520 

3521 

3522 

3523 

352301 

352302 

352303 

352304 
3524 

3527 

353 

3532 
3538 

3539 

35391 

35392 

354 
3540 

Silicon G 
Fairchild 
RIFA 
AMI 
Fairchild 
Fairchild 
Synertek 
Fairchild 

SG3511 
3512A 
PBD3513 
S3514 
3514191 
3514192 
SY3515 
351519 

Fairchild 3515192 
Fairchild 3516 
Hughes 352 
Micro Net MN352 
MICro Power MPS352 
t'.;ational LF352 

Motorola 
RIFA 
Burr-Brown 

MC3520 
PBD3520 
3521 
3521H 
3521J 
3521K 
3521L 

3521R 
Burr-Brown 3522J 

3522K 

3522L 

3522S 

8urr-BroWfi 3523J 

Hitachi 
Motorola 
TI 
RIFA 

RIFA 

RIFA 

RIFA 
Exar 
Fairchild 
Hitachi 
National 
Silicon G 

TI 
Burr-Brown 

3523K 

3523L 

HD3523 
MC3523 
MC3523 
PBD352301 

PBD352302 

PBD352303 

PBD352304 
XR3524 
3524k 
HD3524 
LN3524 
SG3524 

SG3524 
3527A 

3527B 

3527C 

National LF353 

Panasonic 
Siemens 
Silicon G 
Fairchld 

LF353A 

lF353B 

AN353 
S353 
SG3532 
3538-1 
3538-2 
3538F 

EMM/Semi 3539 

Fairchild 3539 
3539-1 
3539-2 

EMMJSemi 35391 

EMM/Semi 35392 

Plessey SL354 
Burr-Brown 3540J 

Arranged alphanumerically from left to right. 

PART NUMBER IN 
Base 

page-Une Number Source 

610-55 
1000-22 

344-111 
1021-85 
102; -80 
1021 -87 
1021 -74 
1021-75 
1021-76 
1023-42 

562-62 
613-44 
547 -36 
545-1 
587 -43 
611-10 
346-36 

~ 112-10 
570-16 
569-53 
569-52 
566-65 
569-51 
570-2 
571-33 
566-31 
570-13 
566-20' 
578-7 
566-32 
570-14 
566-17 
571 -27 
566-13 
570-11 
566-8 
570-10 

1024-14 
614-63 
614-65 
346-1 
548:61 
346-121 
548-62 
346-73 
548-63 
346-92 
611-4 

1016-64 
1024-15 
611-12 
611-19 

11 130-7 
11 130-8 

611-21 
566-33 
570-15 
566-26 
569-49 
566-34 
566-94 
569-50 

.784 
591-50 

.784 
588-39 

• 784 
589-37 

1014-6 
.1076 

1015-40 
1015-41 
1015-37 
1015-39 

.1074 
1015-36 

.1074 
1015-38 

547-51 
569-13 
588-4 

3541 
.3542 

355 

3550 

3551 

3552 
3553 

3554 

3556 
3558 
35581 
35582 
356 

Toshiba 
AD 
Burr-Brown 

Fairchild 
AMD 

Fairchild 

Intersil 

Motorola 

National 

Plessey 
PMI 

Raytheon 

Signetics 

TeieC;ne S 

TI 

Burr-8'(jw~ 

Sanken 
Sankan 
Burr-Brown 

Burr-Brown 

Sanken 
Motorola 
Motorola 
Fairchild 
Fairchild 
AMD 

Fairchild 

InterSl1 

Motorola 

National 

PMI 

Device 

T3541 
AD3542J 
3542J 
3542S 
3542 
LF355 
LF355A 
J.1AF355 
I'AF35SA 
lF355 
~F355A 

LF355 
LF355A 
LF355B 
LFT355 

LF355 

lF355A 

LF355B 

SL355 
PM355 

PM355A 

LF355 
LF355A 
LF355 
U"355A 
LF3558 
355A/C 

355B/M 

LF355 
LF355A 
3550J 

3550K 

3550S 

3551J 

3551S 

SI3551M 
SI3552M 
3553 

3554A 

3554B 

3554S 

SI3554M 
MC3556 
MC3558 
35581 
35582 
LF356 
LF356A 
J.1AF356 
/lAF356A 
LF356 
LF356A 
LF356 
LF356A 
LF356B 
lFT356 

lF356 

LF356A 

LF3568 

PM356 

PM356A 

• 800 
570-18 

.786 
585 -22 

• 786 
573-7 

612-1 

• 871 
585-23 

• 871 
573-5 
585-24 
573-9 

"585-25 
573-11 
578-35 
222-75 
600-28 
222-76 
600-29 
585-26 
573-13 
565'-62 
571-35 
565 -55 
511 _"'7'· .... -·~,,·· .. _ 

565-63 

590-3 
999-20 
999-21 
585-27 
573-15 
585-28 
573-17 
585-29 
573-19 
585-30 
573-21 
578-46 

• 800 
570-20 

• 786 
585-3 1 

* 786 
573-23 

" 786 
578-49 

.877 
585-32 

*877 

33 



Ie MASTER 

f 

BaH 
Number 

356 

357 

3570 
3571· 

3572 

358 

3580 

3581 

3582 

3583 

3584 

34 

Source Device 

PMI PM356A, 
Raytneon LF356 

LF35£A 
Signetics LF356 

LF356A 
LF3568 

TI LF356 
LF356A 

AMO LF357 
LF357A 

Fairchild IlAF357 
J.lAF357A 

InterSiI LF357 
LF357A 

Motoro!a LF357 
LF357A 
LF3578 

National LF357 

LF357A 

LF3578 
L3578 

PMI PM357 

PM357A 

Raytheon LF357 
LF357A 

Sl9netics LF357 
LF357A 
LF357B 

TI LF357 
LF357A 

Burr·Brown 3570C 
Burr-Brown 3571 A 

Motorola MC3571 
Burr·Brown 3572A 

Micro Power MPS358 
Motorola LM358 

National 

RaytheOn 

Signatics 

TI 

Burr·Brown 

5anken 
Burr·Brown 

LM358 

LM358A 

LM358 
lM358 

LM358 

3580J 

513580M 
3581J 

Burr·Brown 3582J 

Burr·Brown 3583 

Burr·Brown 3584 

HugheS 
DDC 
MicrcrNet 

National 

359 
HSDC·360 
MN360 
MN360H 
LM360 

Panasonic AN360 
?itlsstlv SL;J60 
.LSI C~p 03600 
RCA CA36DO 

CA3600E 
SMC KR3£OO 
Mostek MK36000 

MK36000·5 
Intel M3601 

I 
Page-Wne 1 

573·25 
585·33 
573-27 
585-34 
573-29 
578-56 
585-35 
573-31 
585-36 
573-33 
585-37 
573·35 
585-38 
573·37 
585-39 
573·39 
579-5 

* 786 
585-40 

*786 
573-41 
579-8 

*786 
* 882 

585-41 

* 882 
573-43 
585-42 
573-45 
585·43 
573-47 
579-15 
585-44 
573-49 
566·47 
564-1 
565-95 
573-52 
594·1 
564·98 
565-96 
573-53 
547 -47 
567-82 
590·47 
567-85 
591-32 

• 115·12 
567-88 
589-30 
594·21 
567·91 
591·33 
567·97 
591·36 
564-132 
565·11 
585-11 
609·7 
564·15 

565-93/ 
576·13 
565·14 
565-89 
576·14 
564-130 
565·90 
576·15 
565-15 
565-91 
576-16 
56263 
615-12 
323·103 
3?3.,04 
550.7- I 

11 120·16 I 
555·173 
541 -~4 
213·159 
548·147 
215·26 
329·59 

• 141·13 
1023-115 
1004·5 

Base 
Number 

3601 

3602 

3603 

3604 

3605 

3606 

3607 

3608 

361 

3611 

3612 

3613 

3614 

36143 
36144 
36147 

36149 

36173 
36174 
36177 

36179 

362 

362; 

3622 

3624 

3625 

Source 

Intel 

Inte! 

Mostek 
AMO 

National 

AMO 

Intel 

National 

Intel 

National 

National 

National 

Intel 

National 

National 

Device 

3601 
3601-1 
3602 
3602A 
3602A·2 
MK3602P 
083603 

OS3603 

OS3604 

M3604 
3604 
3604·4 
3604A 
3604A-2 
3604AL 
3604L-6 
OS3604 

3605 
3605·2 
OS3605 

0S3606 

053607 

3608 
3608-4 
053608 

LM361 

T eie<lyne S 361 AI C 
3618/M 

National OS3!)11 
Signe!ics 053611 
Sprague UON·3611 
Na!icnal OS3612 
Signetics OS3612 
5prague UON-3612 
National 053613 
Signetics OS3613 
Sprague UON·3613 
National 053614 
Signatics 053614 
Sprague UON·3614 
National DS36143 
National DS36144 
Motorola 0536147 
National 0536147 

NatIonal 

National 
National 
Motorola 
Natiemal 

National 

Micro Net 

Panasonic 
Plessey 

'''iedyn;, S 

inte! 

Inte! 

OS36149 

OS36173-
D836174 
OS36177 
0536177 

0536179 

MN362 
MN362H 
AN362 
5L362 

362AiC 
362B/M 
3621 
3621-1 
3622 
3622A 
3622A-2 

Intel M3624 
3624 
3624·4 
3624A 
3624A·2 

!:lt0~ 3625 
3625-2 

National OS3625 

Base 
Page-Line Number 

1003 -94 3626 
1003·66 
1004·96 
1004 -91 3627 
1004-81 
1004 ·52 3628 
338·11 
347 ·182 3629 

* 504 
338-13 
347 -192 
337 -48 363 
347 ·183 

1005·82 
1005-37 
1005-79 3630 
1005 -38 3631 
1005-17 3632 
1005-81 3633 
1005-80 

* 504 3634 
337-49 364 
347 -190 

1006·18 
1006·5 

* 505 
348-23 

* 505 3640 
348-24 

* 505 3642 
348-25 

1006 -52 3643 
1006·80 

* 505 3644 
348-26 
550-4 3645 

, 120-16 

222-49 
222·50 3646 
344 -146 
344·147 3647 
344·149 
345·48 
345·49 3648 
345·51 
345 ·145 3649 
345·144 
345·147 3650 
346-10 
346-11 
346·13 3651 
343-85 
343-63 
343-172 3652 

* 510 
343 ·179 3653 

,. 519 
344-65 
343-86 
'U'l-1':4 

3~3-;731 
* 510 

343-181 

* 519 
344-68 
323·86 
323-87 
557 ·170 
547 ·25 

• 119-7 I 
222-40 I 
222·41 

1003-101 

100~-691 
1004 -96 I 
1?04-97 I 
lUU4-~!) I 
~~~~-:~'II 
1005-86 
1005 -48 
1005·22 
1006·24 
1006·10 

* 514 
348-3 

366 

3660 

3662 
367 

3670 

3671 

3672 

3673 
3674 
3675 

Source 

Bu;,-B'own 
Silicon G 
Intel 

Nallol'al 
Silicon G 

Device 

3626A 
36268 
3626C 
3627 
SG3627 
3628 
3628·4 
053629 
SG3629 

AMD OS363 
Panasonic AN363 
Teledyne S 363A/C 

National 
National 
National 
Hitachi 
National 
National 
Micro Net 

3638/M 
OS3630 
OS3631 
OS3632 
HD3633 
OS3633 
OS3634 
MN364 
MN364H 

NEe Micro J-lP0364 

National 

National 

National 

National 

Motorola 
National 

National 

Motorola 
National 

National 

National 

Burr-Brown 

National 
National 

Burr·Brown 
National 
Nanonal 
Micro Net 

Panasoni<: 

,uPD364-02 
/lPD364-07 
053640 

053642 

053643 

0S3644 

053645 
053645 

OS3646 

OS3647 
053647 

053648 

0$3649 

3650 

053650 
OS3651 

3652 
OS3652 
053653 
MN366 
MN366H 
AN366 
3660 
3660J 
3660K 
3660S 

Burr-Brown 3662 
Hughes 367 
Teledyne S 367 

367A 
367A/C 
3678 
3678/M 
367C 
367M 

Bon·8rfiwn 3670 

National 

National 

National 

Nanonai 
National 
Motorola 
National 

3670J 
3670K 
36708 
053670 

OS3671 

053672 

DSa6fa 
DS3674 
083675 
053675 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

Device p~:u:: I ------._------_._._-------
;'1*+~J -00 I 

3676 National 053676 545·86 I 
545·87 
545·107 3677 
346·48 

1006·61 
1 006 ·81 3678 

344 ~11 

316-341 3679 
346-33 
615-121 368 
347 -180 
557 ·171 
222-46 

;~~~:.'~ I 
344 -1 53 3686 
345·55 
556-25 3687 
345-153 
346-17 3688 
323 ·1 01 3689 
323-102 369 
330·6 

1511 ·43 
329·64 
330-2 

*506 
343·70 

* 507 
'343·76 

* 515 
343-82 

* 516 

3690 
370 

343-60 
343·163 3700 

,. 508 3701 
343·166 3702 

* 509 
343·89 
343-170 

* 510 3704 
343-175 3705-

• 511 1 344-54 
,. 512 

344-60 
545 ·111 3706 

• 111 -13 3707 
338·54 3708 

* 517 3709 
339·4 371 
348·15 
545-112 
338-56 

348- 16 1 
323-83 • 

323-84 1 
554-75 

it 11 i -12 
545 ·82 
545-83 
545·84 
545 -88 3711 
562·64 

• 108-12 
336-8 I 
222-68 
336-1? I 
222.69 I 
336.13 1 
336·9 

iI i i 1-12 i 
54S ~98 i 

~:~~~~ol 
* 506 I 

343·72 

* 513 I 
343·78 I 

* 507 I 
343·80 I 
343·83 I 
343·62 
343·164 

• 508 

3715 
372 

37:'3 
;3724 

3725 

M(;lofoia 083677 
National 053677 

National OS3678 

National 053679 

Teledyne S 368A 
368A/C 
3688 
3688/M 
368C 
368M 

National DS3686 

National OS3687 

National OS3688 
National D83689 
~~EC \>"00 l-iPD369 

Nationa! DS3690 
Micro "l~t MN370 

National 

Panasontc 
Signetics 
Silicon G 
Teledyne S 

Natlonai 
Na!Jonal 
Mostek 

NatJona! 
Natiora! 
Faircn,ld 

MN370H 
LM370 

AN370 
TAA370 
SG370-05R 
370A/C 
370B/M 
LX3700 
ADC3701 
MK3702-1 
MK3702·2 
MK3702·3 
LX3702 
LS370d 
3705 
AM3705 

L~n705 

8i3705 
National LM3706 
Nalionai LM3107 
Fairchild 3708 
TelefunKen TL3709C 
Hughes 371 
Micro Net MN371 

MN311H 
~2:lor,a! : "'~87' 

NEe Micro ~P0371 

uPD3710 
releayns S 371 Ale 

3718/M 
'.ia';onci ADC3711 

AD03711 
In ITT3715 
National LM372 
NEe Micro IJ-PB372 

"P0372 

I,P0372D 
Te1edyoo S 372A/C 

3728/M 
T ~\~filr.ktm jOL ~7?,? 
i=airct,:ifj ~(13724 

RCA CA3724 
Sprague TPQ3724 
Fairchild FQ3725 
Motorola MPQ3725 

MPQ3725A 
'latior.a! DH3725C 
RCA CA3725 

.. 511 
344 -56 

.. 512 

336·10 
222-72 
336-14 i 
222-73 I 
336-15 j 
336·11 I 
345-9:: I 
598 .. -;49! 
345 -94 i 
598 -1491 
334 -4;~ i 
338 -63 i 

349-58 
1510-ii"Sl 

339·3 : 
324 -29 : 
324 -30 I 

;~~:~O ! 
• 119-15 ! 

555-174i 

554-22 1 
60S -1021 

221 -82 Ii 

~ ~~~ ~~ : 
319-51 

1004 -32 
1004-38 
1004 -47 

11 129·11 
598 -25 
315-36 
315-43 
315-44 
598 26 
3i5-Xl 
598-27 
598-28 
315-45 
584-47 
562-65 
323·34 
323·35 

.1774 
1511-;JO 

221 -37 
221·36 

~ 129·~3 
31g·'i2 

Ie MASTER 1978 



\ 
I 

Bue 
Number Source Device 

3725 

373 

374 

3741 
375 

376 

377 

378 

379 

sa 
380 

3800 
3802 
381 

3814 
3815 

3816 
3817 

3818 

382 

Sprague TPQ3725 
TPQ3725A 

National LM373 

Teledyne S 373A/C 
3738/M 

National LM374 

Panasonic 
Teledyne S 

Telefunken 
National 
Teledyne S 

Fairchild 
National 
TI 
National 

Panasonlc 
National 

National 

. AN374 
374A1C 
3748/M 
TL3741C 
LM375 
375 
375A1C 
3758/M 
f-lA376C 
LM376 
LM376 
LM377 

AN377 
LM378 

LM379 

NEC America f-lPC379 
NEC Micro flP0379 

flPD3790 
SGS M38 
iTT TCA380 
Micro Net MN380 

MN380H 
Natio!lal LM380 

Panasonic AN380 
SGS M380 
Teledyne S 380 

380A/C 

3808/~ 

EA EA3800 
Plessey MP3802 
Fairchild f-lA381 
National LM38·1 

SGS M381 
Signetics LM381 

SHlconix OG381 
OG381A 

OG381B 

OG381C 

Teledyne 5 381AIe 

Fairchild 
EA 
Fairchild 
Fairchild 
Fairchild 

Silicon G 

National 

SGS 

381B/M 

3814C 
Et..3815 
3815 
3816 
3817 

SG3818 
SG3818A 
LM382 

M382 

Ie MASTER 1978 

Base Base 
Page-Une Number Source Device Page-line Number Source Device 

547-111382 
. 547-11 

554 -64 
557 -83 

11 118-7 
11 121-8 

221-40 3821 
221 -41 3822 
554-65 3823 
557-84 383 

11 121-8 
554-1 
221-32 
221-33 
583-20 
614-40 

~108-14 384 
222 -37 
222-38 
609-57 
609-58 
609-60 
555-93 

11 117-14 
11 122-9 

557 -48 
555-94 

11 117-14 
11 122-9 3843 

554-1 
11 122-8 
11 122-9 

560-28 
1505-2 

11 108-13 
221-53 
327-22 

3850 

221 -54 3851 
327 -23 

1020-4 
330-10 
555 -158 
555-1 

11 122~9 

11 133-3 
11 133-4 

1505-4 
555-1 

11 129-3 

• 530 38510 
• 530' 

307-31 3852 

• 530 
307 -32 

* 530 
307 -33 
22, A6 i 
327 -24 
221 -47 3853 
327 :25 

555-
~ 122-9 

'505-8 

3854 

Signetics LM382 

Tp,leoynp, S 382A/C 

3828/M 

Silicon G SG3821 
Siiicon G SG3822 
Silicon G SG3823 
National LM383 

LM383A 
SGS M383 
Teledyne S 383A/C 

3838/M 

National LM384 

Siliconix OG384A 

OG3B4B 

OG384C 

. Teledyne S 384A/C 

3848/M 

Fairchild 3843 

3843-10C 
3843·1DL 
3843·1 OM 
3843·20C 
3843~20L 

3843·20M 
3843·30C 
3843-30L 
3843·30M 

Fairchild. 3850 

3S50DC 
3SS0M 

3850PC 
I,!,;crc Net MN3850 

MN3850H 
Mostek MK3850 

555 -183 3856 
11 129-3 

221-61 
327-6 
221 -62 3857 
327 -7 
547-152 
547-1 
547 -179 386 
555-12 
555-13 3860 

1505-6 
221 -43 3861 
325-129 
22{-44 
325-130 
555-14 

~ 122-9 
* 530 387 

311-44 

* 530 
311-45 

* 530 
311-46 
221-49 
325 -165 
221-50 
325-166 

*1098 3870 
349-31 
349·88 

1<1098 
*1098 
*1098 
*1098 
*1098 
*1098 
*1098 
*1098 
*1098 
*1606 

15(;';=23 
1516-1 

*1606 
*1606 

1504-24 
*1606 

323 ~97 
323-98 

1504-26 
1522-2 

3871 

388 

3880 
3881 
3882 
3883 
3884 
3886 
389 

390 

SGS 3850 1504 -27 
Fairchild 3851 *1606 

1504-29 
3851AOC '*1606 
3851APC .1606 
3851M .1606 

1504-30 
'3851XOC .1606 
3851XPC .1606 

Mostek MK3851 1504-33 3900 
SGS 3851 1504 -34 
Siiicon G SG3851 346 -1 09 

Harris JAN38510/201 
Inters!! 38510/10:01 
Fairchild ~852 

38520C 
3852PC 

Mostek MK3852 
SG3852 

Fairchild .3853 

3853DC 
3853M 
3853PC 

Mos:ek MK3853 
SI;,con·G SG3853 

Fairchild . 3854 

38540C 
3854PC 

Moste".. MKf854 

548 -72 
1003-49 
577-13 

*1607 3903 
1504 -51 3905 

*1607 3909 
*1607 

1504-52 
34o-~25 39' 
548-73 

*1607 
1504-54 

*1607 
1504-55 

.1607 
1504 -56 3910 
346-77 
548-74 3911 

1504 -40 392 
*1607 
*1607 

1504 -41 393 

Fairchild 3856 

38560C 
3856PC 

Fairchild 3857 

38570C 
3857PC 

National LM386 

Micro Net MN3860 
MN3860H 

Fairchild 3861 

3861M 
3861XDC 
3861XPC 

Mostek MK3861 
National LM387 

Signetics LM387 
Siliconix OG387 

Fairchild 

Mostek 

Motorola 

Fairchild 

Mostek 
National 

Mostek 
Mostek 
Mostek 
Mostek 
Mostek 
Silicon G 
NaliOn~ 

National 

Siliconix 

OG387A 

OG387B 

OG387C 

3870 

MK3870 

MC3870 
M3870 
3871 

MK3871 
LM388 

MK3880 
MK3881 
f",KMS2" 
MK3883 
MK3884 
SG3886 
LM389 

LM390 

OG390 
OG390A 

OG3908 

OG39OC 

Teledyne S 390 

National LM3900 

Raytheon . LM3900 

National LM3903 
National LM3905 
Nabonal L~3909 

Siliconix LM3909 

H Ibrid SjS ~AC391-1.2 

DAC3918-12 
NatIOnal LM391 

Teledyne S 391 

Na!lOnai lM3910 
OEI 3910 
NatIOnal LM3911 
NEC America ",PC3911 
Signetics CG392 
Teledyne S 392 

NaLona! LM393 

Arranged alphanumerically from left to right. 

. PART NUMBER I.,_ ..... ~··, 
Base 

Page-Woe . Number Source Device 

.1608 393 
1504-31 

.1608 

.1608 

.1608 
1504-32 

.1608 3930 

.1608 
554-151 39300 

11 122 -9 39301 
324 -25 39308 
324 -26 39309 

.1609 39310 
1504 -43 39311 
1504 -44 39312 

.1609 39316 

.1609 39318 
1504-46 394 
555-1 

11 122-'9 
555-1 395 

.530 

.'530 
309-40 

.530 
309-41 396 

.530 
309-42 . 398 

1504-36 
1516-2 
1504-38 399 
1522-3 
1504-37 
1523-2 

*1609 
1504-45 
1504-47 

548-1 
554-1 

11 122 
554-1 

11 122-9 

• 530 
• 530 

3999 

4 

310-49 4.3 

• 530 4.7 
310-50 4Rl01 

• 530 400 
310-51 
221-1 
344-1 
567-1 
595-37 

. 11 115-10 
11 129-16 

567-1 
595-39 

11 137-6 4000 
600-56 
613-3 

• 984 
613-4 
323-39 
323-40 

National LM393A 
Signetics LM393 

LM393A 
Teledyne S 393 

TI 
OEI 

TI 
TI 
TI 
TI 
TI 
TI 
TI 

'TI 
TI 
National 
Teledyne S 

National 

LM393 
3930 

SN39300 
SN39301 
SN39308 
SN39309 
SN39310 
SN39311 
SN39312 
SN39316 
SN39318 
LM394 
394 

LM395 

Signetics TBA395 
Teledyne S 395 

Signetics TBA396 
Teledyne S 396 
AMD LF398 
Hughes 
National 
National 

Raytheon 

398 
LF398 
LM399 

LM399A 

lM399 
LM399A 

National LM3999 
FaytMor: . tv.'3999'~ 

, 615-67 
614-1 

1\138-1 
11 138-10 
11 138-12 

614-1 
11 138-1 
• 138-10 
11 138-12 

614-1 

Burr-Brown MPC-4D 314 ·71 
Datel DAC-HU4B 320-8 

DAC-HU48MM 320 -9 
National IMP-4 • 150-11 

NEC Micro 
Rockwell 

Teledyne C 

ITT 
ITT 
Teledyne C 
Exar 
Hughes 
Motorola 
Siemens 
Sprague 

IlC0M-4 
PPS-4 
PPS-4/1 
PPS-4/2 
CDA4A 
CLD4 
ZTE4.3 
ZTE4.7 
CS4R101A 
XR400 
400 
XC400 
TBA400 
UHC/D-400 

UHP-400 

400. 
400-SERIES 

EA EA4000 
HyComp DA4000 
Mltel SIL4000UB 

SIL4000UBE 
Motorola MCM4000 

National 

RCA 

MC4000 

CD4000C 
CD4000M 
INS4000 
CD4000 

CD4000A 

• 150-1~ 
.1727 

1529-4 
1529-3, 
.1529-4 

31.0-18 
327-45 
614-1 
614-1 
311-1 
258 

210-1 
210-1 

.1656 
, 102-18 
, 102-20 
11 102-21 
11 103-4 
11 103-5 
, 103-10 
, 103-11 
11 109-17 
~ 131-18 
, 102-19 

35 



ICMASTER 
Sl!l!fl BaH- H-:.i~if: 

Number Source Device Page-Une Number Source Device Page-Lip!? Number SCowr!: 

4000 

4001 

40014 

400:2 

14()ii~ 
! 
14004 

I 
! 

I 
4005 

36 

RCA 

sss 

Ti 

EA 

CD4000'_:a 

CO~OO,/:8E 

SCL400GBE 
TP4Qn;lb 

EA400' 
Fcwcn:c F:400"j DC 

F4001 BV1 

255 ·58 
MH0400io4 5.1 794 

4006 

CD4001 AC 211 -7:3 40061 
1 ~ 74 

(;04001 be -75 
(;O.:;.OC1BM 21; -76 
INS4001 1508-48 4007 

SGS 
Sc.l:~ron 

sss 

l'"ltel 

C8400iA 
CD40018 

CD4001BE 
CD4001UB 

CD400"JP" 
~iBF4C::; AE 
CM40C:A 
CM40!J1,t,E 

SCL4001 B 

.. ~ ~ t • 
l\.., .... \.;-,;, 

;;IL40Q;!tll: 
SIL400;'_:8 
SiL4002;.:B,: 

Motorola MCM40(J~:.. 

NaMnai 

MCM4002P 

C0400;>AC 
~'":.'::02';1;1 

d"~S4JU2 

RCA C040028 

SGS 

SSS 

j"')fP! 

MJtcro!:~ 

Nattona; 
EA 
Inte1 

Motorola 

Nat~onaf 

Motoro!a 

CD40028E 

:..;04UOcu8t • 
H8F4002AE 
(;V400204 -, 
I""~ t ~ '-"","; t', -
.,J. ~ , • ., '...> , J':'- '~'\L-

SCL40028 

iNS,jO\.J:l 
EMerA 
4004 

MC40()'4 

fI/IPQ4W4 
INS4C04 

INS4004D 
MC4005 

214 

• 101 -12 
• 102-'9 

211 -80 
21"! S .. 

2: 1 82 

2' - ·85 
-% 

2; 1 -8? 

211 -92 

! 
i 

;:' I 
247-16 i 

lU lV-l 'l~-": 
!.>4' -1021 

.1656 t 
-tC.r\Ci ,,,,i), I 

~~;;~~". t 
*1656 I 

247 r, 7 ! 
1010-1131 

4QCe 

40085 

----~-~--------~----------

AM: 

CU4lJOtiAC 
CD4G06NJ' 
MM4()06. 

-4 

CD4006AE 1027 

S3S 

CD4006BE 

CrV\.:~GI:'6i1 ,) 

Crv~40(j6A.= 

SC40l16A 

SC~400f)8 

CD4006'.A 

Fauchlid F4007UBC 

MosIe" 

F:CA 

sss 

':ltOi 

f.}ostek 

sss 

MK4007 
!fCM)07 

MM4007 

C04007A 
C04007U8 
CJ(100{;_:a~ 

H8f=,1J~)~)" b~ 

CM4007A 

C\'40C7AE 
SCL40G7B 
SCL400?8~ 

4008 
MK400e 

iNS4008 
CUeOOH 

C040088 

CM400flA. 

CM4008AE 
SC':-4QOBF3 

J SC.L":';'J66~ .... 
TP4Ql}8A.tB 

(04008'.)8 

C~\f14009AE 

SCL4009B 
SCL4G09BE 

ld!~-!:l 

if 1.;.4 ~ 1? 

!.1'J103 

~ ;'6 -1 8 40104 
205 -7 ~ 
205 ~72 
?'C. I -5 -r~~ 

204-175 

;':400ge8'.' 

i-Jughes HC'-:"R4010 

sss 

PCA 

Eft 
RCA 

Rei, 

RC~. 

Mite! 

MFC4010 
CD4t)~ OAC 

CD4(" 0A\1 
CD4010 

C:)40103E 
H8r-~0i08F: 

Cf\.~40~ Otd: 
SCL40"!QB 
SC!~4"j;O~E 

CD401048 

EA40105 

l.iJ4iJ; 0oblv" 

':D40 1 0£9' 

CD401088 
CD4010BBE 

sn4()118F 

C;·:O-:l.AC 

C04011AM 
CD,";.O" "'18C 
CD4,)11BM 

SCL4011UBE 

F4012EC 
F4U128rVi 

SiL40i28 

fI indicates page number In Appllcatlon·Note Directory • 
. .. Indicates additional data is provided on the page noted 

?U9 -8e 

209-10"3 

SGS 

sss 

2L.;8 

CJ~("12AM 

~.1~,.r1(iDi 2 

CD4012BE 

CD4C"2U8 

C!i/t.;i_' 1,t.M. 

C\I~4012AE 

SCL40128 
SC.AOi2BE 
TP4G;?" 

ToshltJa "'; C40 i ;! 

SGS 

F .10~ 3BC 

F4013BV 

C]4013BM 
MM4013 
IHW)1) 
C:J4013 
CD40j38 
Cc)4':J13BE 
f-iSj:a013A.E 
Ci\ti401:'jA. 

crvl4013A.E 

Tosh!ba TC4013 
Faorch.id ;:10' 4BC 

Si~.40148 

3;~·;J· 48~ 

Si~.40~ 4E 
-I-J\>!:,rr}'" MHQ40i4 

C::J'!O~AC 

?09-1 
208-1~1 

209 -1 ~:~~ 

20i~ -, 

209-'23 

208 
2:)8 
2].3 

;;47 -9': 

144-1C 

"?08·' 
1 0 ~ "12 

~08+1 121 

2'08-1 >;Jj 

208~;14! 

"027 -1 ~ ~~ 

c."4-4"; 

-027 

214 -,1, 

CD4014AM 214 -47 

RCA CD4014B 

CD4014SE 

TC4014 

AMi S4015 

54015-2 

SiL4Dl58E 

;.;;C40"O 

Na:iona! C04015AC 

Am€~i(,a 

Re;. 

CD4015AM 

214·48 

1'_VI:i··" 
'"''' ~ ~ .... c.it.i-':)lr i 

1 02~' .~ 1·-

1027 12 1 ' 

.1032 
101576 ! 

100n~~~3 

1000-4"i' 
):i4-/.l 

1026·~':i 

214-28 : 

21430 . 

1026-103: 

Ie MASTER 1978 



PART_NUMBER IN __ , ... ,.,:· 
~"i: • 

Base Base Base Base 
Number Source Device Page-lIne Number Source Device Page-Line Number Source Device page-Une Number Source Device Page-Une I .. 

401.5 RCA CD4015BE 214-31 4017 SSS SCL4017B 206-145 4020 Fairchild F4020BM 205-142 4024 Mitel SIL4024B 205-99 
~ 

1026-96 SCL4017BE 206-146 Mitel . SIL4020B 205-145 SIL4024BE 205-100,; 
SGS HBF4015AE 214-32 TI TP4017A 206-149 SIL4020BE 205-146 Motorola MC4024 251-81 
Solitron ' CM4015A 214-35 Toshiba TC4017 206-150 National CD4020BC 205-147 597 -66 

I CM4015AD 1026-91 40174 Fairchild F40174BC 208-153 CD4020BM 205-148 11111-1 
CM4,o15AE 214-36 F40174BM 208-154 NEG America p.PD4020 205-149 I 11 131-8 

1026-90 National CD40174BC 208-159 Plessey SP4020 259-133 National CD4024BC 205 -103 
SSS SCL4015B 214-33 CD40174BM 208-160 RCA CDS4020 205-152 CD4024BM 205-104 

1026-104 RCA CD40174B 208-163 CDS4020E 205-153 NEC America p.PD4024 205-105 
SCL4015BE 214-34 CD40174BE 208-164 CD4020B 205-150 RCA C04024B 205-106 

1026-105 40175 Fairchild F40175BC 208-122 CD4020BE 205-151 CD4024BE 205-107 
TI TP4015A/B 214-37 F40175BM 208-123 SGS HBF4020AE 205-154 SGS HBF4024AE 205-108 

1026-92 National CD40175B 208-131 Solitron CM4020A 205-157 Solitron CM4024A 205-111 
Toshiba TC4015 214-38 4018 Fairchild F4018BC 207 -104 CM4020AE 205-158 CM4024AE 205-112 

1026-97 F4018BM 207-105 SSS SCL4020B 205 ~155 SSS SCL4024B 205-1011 
4016 AMI S4016 .1035 Mitel SIL4018B 207-106 SCL4020BE 205-156 SCL4024BE 205-110 

1017-93 SIL4018BE 207-107 TI TP4020A/B 205-159 TI TP4024A1B I 205-113 

EA EA4016 999-110 Motorola MC4018 231-33 Toshiba TC4020 205-160 Toshiba TC4024 205-114 
Fairchild F4016C 308-92 11111-1 40208 RCA CD40208B 212-36 4025 AMI S4025 *'032 

F4016M 308-93 11 131,-11 CD40208BE 212-37 1016-34 

Mitel SIL4016B 308-81 National CD4018BC 207-110 4021 Fairchild F4021BC 214-60 S402~2 *1032 
SIL4016BE 308-82 CD4018BM 207-111 1027-114 1015-110 

Motorola MC4016 231-38 RCA CD4018 11 105-6 F4021BM 214-61 Fairchild F40258C 211-33 

11111-1 CD4018B 207-112 1027 -124 F40258M 211-34 

11 131-8 CD4018BE 207-t13 'Mitel SIL4021B 214-62 Mitel SIL4025B 211-37 
11 131-10 SGS HBF4018AE 207-114 1028-3 SIL4025BE 21'1-38 

11 131-11 Solitron CM4018A 207-117 SIL4021BE 214-63 SIL4025UB 211-35 

National CD4016AC 308-94 CM4018AE 207-118 1028-4 SIL4025UBE 211-36 
CD4016AM 308-95 SSS SCL4018A 11 103-18 Motorola MC4021 225-33 National CD4025AC 211-43 
MM4016 1024~ SCL4018B 207 -115 ,National CD4021AC 214-66 CD4025AM 211-44 

RCA CDS4016 308-35 SCL4018BE 207-116 CD4021AM 214-67 CD4025BC 211-45 
CDS4016E 308-36 TI TP4018A/B 207-119 NEG America p.P04021 214-70 CD4025BM 211-46 
CD4016A 11 106-9 'Toshiba TC4018 207 -120 RCA CD4021B 214-71 MM4025 1025-15 

I 

CD4016B ,308-96 40181 RCA CD401818 204-45 - 1027-119 NEG America p.PD4025 211-47 fc: 

CD4016BE 308-97 CD40181BE 204-46 1028-7 RCA CD40258 211-48 

Sohtron CM4016A 308-87 401132 RCA CD401828 204-'55 CD4021BE 214-72 CD4025BE 211-49 
308-100 CD40182BE 204-56 1027-120 CD4025U8 211-50 

I 
CM4016AE 308-88 4019 Fairchild F4019BC 210-6 Solitron CM4021A 214-75 CD4025UBE 211-51 

308-101 F4019BM 210-7 1028-10 SGS HBF4025AE 211-52 

SSS SCL4016A 308-98 1026-72 CM4021AE 214-76 Solitron CM4025A 211-55 

SCL4Ql6AE 308-99 Mitel SIL40198 210~10 , SSS SCL4021B 214-73 CM4025AE 211-56 

SCL4016B 308-85 SiL4()19BE 210-11 1028-9 SSs SCt40258 '211 -5:r f-' 
SCL4016BE 308-86 Motorola MC4019, 231-35 SCL4021BE l!14-74 SCL4025BE 211-54 

TI TP4016A/UB 308-89 National , CD4019BC 210-14 - TI :rP4021A 214-77 TI TP4025A 211-57 

Toshiba TC4016 308-91 CD4019BM 2.10-15 1027-'116 Toshiba TC4025 211-58 . 

40160 Fairchild F40160BC 206-77 MM4019 11 144-12 Toshiba TC4021 214-78 40257 RCA CD40257B 210-30 

F40160BM 206-78 NEG America ~PD4019 210-18 1027 -122 CD40257BE 210-31 

National CD40160BC 206-83 RCA CD4019 11 101-12 4022 Fairchild F4022BC 207-82 4026 National MM4026 1025-16 

CD40160BM 206-84 CD4019B 210-19 F4o.22BM 207-83 RCA CD4026 • 1.0.3-13 

RCA CD4016o.8 206-87 CD4019BE 210-20 Mitel SIL4022B 20.7-84 CD4026B 206·199 " 
CD40160BE 206-88 214-16 SIL4022BE 207-85 CD4026BE 206-200 

40.161 Fairchild F40161BC 205-174 SGS HBF4019AE '210-21 Motorola MC4022 225-34 ,Solitron CM4o.26A 207-3 

F40161BM 20.5-175 Solitron CM4019A 210.-24 Na,tional CD4o.22BC 207-88 CM4o.26AE 207,4 

National C040161BC 205-180. CM4019AE 210-25 CD4022BM 207-89 SSS SCL4o.26A , 10.3-18 

CD40161BM 20.5-181 SSS SCL40198 210.-22 RCA CD40228 207-90 SCl4026B 206-201 

RCA CD401618 205-184 SCL4019BE 210-23 CD4022BE 207-91 SCL4026BE 206-20.:1 

CD40161BE 20.5-185 TI TP4019A/B 210-26 8GS HBF4022AE 207-92 4027 Fairchild F4027BC 208-171 

40.162 Fairchild F40162BC 206-94 Toshiba TC4019 210-28 Solitron CM4022A 207-95 F4o.27BM 20.8-17;: 

F4o.162BM 206-95 40192 Fairchild F40192BC 206-152 CM4o.22AE 207-96 .' M4027 *1118 
National CD40162BC 206-100 F40192BM 206-153 SSS SCL4o.228 20.7-93 M4027-2 *1118 

CD40162BM 206-10.1 National CD40192BC 206-162 SCL4022BE 207-94 l00S-56 

RCA CD4o.162B 206-104 CD40192BM 206-163 TI TP4022A 207 -97 M4027~ *1118 
CD40162BE 206-105 RCA CD401928 206-169 Toshiba TC4o.22 20.7-981 10.08-77 

40163 Fairchild F40163BC 205-191 CD40192BE 206-170 4023 Fairchild F4023BC 20.9-132 M4o.27-4 *1118 
F40163BM 20.5-192 40.193 Fairchild F40193BC 206-30 F4023BM ' 209-134 1009-4 

National CD40163BC 205-197 F40193BM 206-31 Mitel SIL4023B 209-139 M4o.27·5 *1118 
CD40163BM 205-198 National CD40193BC 20.6-40. SIL4023BE 20.9-140. 1009-57 

RCA CD401638 206-4 CD40193BM 206-41 SIL4023UB 209-137 M4027DC *1118 
CD40163BE 206-5 RCA CD40193B 206-47 SIL4023UBE 20.9-138 M4027DM *1118 

4017 AMI S4o.17 *10.38 CD40193BE 206-48 Motorola MC4023 230-187 M4027FC *1118 
10.18-84 40.194 Fairchild F40194BC 214-6 National CD4023A/BC 209-146 Mitel SIL4027B 20.8-175 

Fairchild F4017BC 20.6-130 1026-80 CD4023A/BM 209-147 SIL4027BE 208-176 

F4017BM 20.6-131 F40194BM 214-7 NEG America p.PD4023 20.9-145 Mostek MK4027 • 141-12 

Mitel SIL4o.17B 20.6-132 RCA CD40194B 214-15 RCA CD4023B 209-150 11 149-13 

SIL4017BE 206-133 40195 Fairchild F40195BC 213-180. CD4o.238E 209-151 MK4027-2 1008,60 

Motorola MC4o.17 231-40 1026-81 CD4023UB 209-152 MK4027-3 1008-81 

National CD4017BC 20.6-136 F40195BM 213-181 C04023UBE 209-153 MK4027-4 1009-9 

CD4017BM 20.6-137 1026 -73 SGS HBF4023AE 209-154 MK4027-83 looS-S2 

NEG America /lPD4017 20.6-139 402 Micro Gomp MCC402, 554-74 Solitron CM4023A 209-157 MK4027~4 10.09-10 

RCA CDS4017 206-142 613-117 CM4023AE 20.9-158 Motorola MCM4027-2 1008-61 

CDS4017E 20.6-143 613-148 . SSS SCL4o.23B 20.9 -155 MCM4027-3 1008-84 

CD4017B 206-140 Sprague UHC/D-402 234-36 SCL4023BE 209-156 MCM4027-4 1009-15 

CD4017BE 206-141 345-158 TI TP4023A 209-159 National CD4o.27BC 208-179 

8GS HBF4017AE 206-144 UHP-402 234-40 Toshiba TC4023 209-160. CD4027BM 20.8-180 

Solitron CM4017A 206-147 345 -162 4024 Fairchild F4024BC 205-97 ,MM4027 1025-33 

CM4017AE 20.6-148 4020 Fairchild , F4020BC 20.5-141 F40248M 205-98 NEC America /lPD4027 20.8-183 

Arranged alphanumerically from left to right. 
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40~8 

4029 

403 

4030 

4031 

4032 

38 

i 
Source 

RCA 

<::GS 
Solmon 

~~::2;;-",~i;~}li 
HR~j()?7 AI= i Rq 

(HIlt 
CM4027AE 20B 190 

sss .. 6 II 
206-1881 

I 
~ 'j ~ I 

,osnlDa 
Fa:rc"i!d 

rc·~{J~;' ?CB "H~: 

sss 

Ti 

F402,13t.; 

SE 4028e 

CD402B9C 

Toshiba iC402& 
Falrchdd F4028i3C 

F4029'3~'" 

SU029BE 
CD402!:lBC 
CD4029BM 

~~f·~ A.l·~·er;('a liPG492Q 
RCA C040298 

SGS 

sss 

CD40295E 
HBF4();;,,~F 

C;vi4 'J " .~ . .:. 
CM4029AE 
SCl_402)A 

SC~ . .4029B 

NEG Micro : P84C3 

;::,apyo 

sss 

Sanyo 
MeA 

Sanyo 
SOlitron 

S!~4030Bf: 

-:~040aOA\-: 

Cf)40~nKF 

LAtiV,J' • .: 

CM4030A 
cr,/,10J(;Cd:: 

SCL4030B 

CD4031 BM 

LI'\4031 

• ~l'"'\Ar."'.,·.,....
~"""""'\"J.~,~r:>r 

lA4032 
CM4032A 
CM4032.4E 

204 -29 
204 -30 

Odse 
Number Source 

~03:? 

i03:3 

4034 

SGS 

sss 

EA 

EA 

SGS 

GD40348M 

C\~4C-34AE 

EA40as 

--~ 
, tJ.aeS4?, 

Numher 

CD4040BC 

t..rnenca u PD4J40 
RCA CDS404G 

CDS4040E 
~D4D4iJ8 

CD40408E 
(r.tLH)40.A. 

SCL404!J8 

TC4040 
F 3,rci1,.d F4041 Be 

~404~, 3r} 

fvil/t'.Ji \,lId lviC4V41 

MiTel 

CD4041M 

Sh},t041 ;\E 

SC;_40418 

CD4Q42BE 

CM4042A 

TMS4043 

TC'4043 
r4044BC 
F40448M 

$'L4G448E 

ApP!:(';:;i1on t\lote 
pro;fICled on rno naG€> notE:O 

Base 
Number Soutce 

CD4044AC 
C:J'1044,"}.JI 

SSS i SCl4044A 

W5<1044·20 

TMS404d-30 
i~}S404t.-45 

TP4Q44;'/3 
Tc;sr1iba TC4044 

RCA CDlI045A 

SGS 
CD4045,i\E 

Crv1404~)A, 

CM4045A.E 

TMS4045-20 
TMS4045-25 
n/S4D45·30 
"!,St·J~54C: 

t-alfcn,la f4046BC 

F404tiBM 

CD40468C 

SCi.A046AE 
SCL404GB 
sri dOChBf 

131 -8 

536-c,E 

2'b-'b 
596-59 
21 ~ -"-: 

596-6C' 

596-6j 
<;0(; _(;.~ 

TMS"'G"5~ j 5 1 0 18 -9 .~ 

TMS4046-20 1018·10( 

TMS4D46·45 1 C 1 d -46 
F4G4~"5C 213·..:;:: 

21:1-.4 1 

;~! 3 -~~ 

Toshiba TC4047 
h;~Jtnro;a ~v1C4048 

".3;,o"at CD4048BC 

So:itron 

RCA 

CD404aB~·,4 

CCi4048BE 
CM4048A 
CM404BAE 
~r.f 404AR 

"""i4Hf1I, 
F40498M 
Sil40498 
SII .. 40498E 

CD4049UBM 

CD4049UB 

?33 -1fi 

21, 
211 

;~11 -9,"' 
211 

204·113';) 
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.. ~ 

Base 
Number Source Device 

4049 

405 

405-2 

4050 

4051 

4052 

4053 

RCA 
SGS 
Solitron 

CD4049UBE 
HBF4049AE 
CM4049A 
CM4049AE 

SSS SCL4049B 
SCL4049BE 
SCL4049UB 

TI TP4049A/UB 
Toshiba TC4049 
Hughes 405 
NEe Micro )lPB405-E 

p.PB405O-E 
Datel AM-405-2 

AM-405-2M 
Fairchild F4050BC 

F4050BM 
IPI tPL4050 
Mitel SIL4050B 

SIL4050BE 
Motorola MC4050 
National CD4050BC 

CD4050BM 
NEC America flPD4050 
RCA CD4050B 

CD4050BE 
Sanyo LA4050 
SGS HBF4050AE 
Solitron CM4050A 

CM4050AE 
SSS SCL4050B 

SCL4050BE 
Synertek SY4050 
TI TMS4050 

TMS405q-1 
TMS40S0-2 
TP40SOA/B 

Toshiba TC4050 
Fairchild F4051 BC 

F4051BM 
Mltel SIL4051 B 

SIL40S1BE 
Motorola MC4051 
National CD4051BC 

CD4051BM 
NEe America I-lPD4051 
RCA CD4051B 

Sanyo 
Solitro~ 

SSS 

TI 

CD4051BE 
LA4051 
CM4051A 
CM4051AE 
SCL4051B 
SCL4051BE , 
TMS4051 

TMS4051-1 
TP4051 AlB 

Toshiba TG4051 
Fairchild F4052BC 

F4052BM 
Mitel SIL4052B 

SIL40S2BE 
Motorola M,C4052 
National CD4052BC 

CD4052BM 
MM4052 

NEC America I!PD4052 
RCA CD4052B 

, CD4052BE 

Solitron CM4052B 
CM4052BE 

SSS SCL4052B 
SCL4052BE 

TI TP40S2AiB 
TOshiba TC4052 
Fairchild F4053BC 

F4053BM 
Mitel SIL4053B 

Sll40S3BE 
Motorola MC4053 
National CD4053C 

CD4053M 
MM4053 

NEC America I!PD4053 

Ie MASTER 1978 

Base Base 
Page-Une Number Source Device Page-Line Number Source Device 

205-4 
562-67 

.1466 
1005-90 

.1466 
588-14 
588-15 

314-41 
314-42 
314-43 
314-44. 
230-30 
314-47 
314-48 

1028-82 
314-49 
314-50 
314-51 
314-54 
314-55 
314-52 
314-53 
314-56 
314-57 
310-1 
310-1 
310-1 
310-1 
227-1 

-----------------------------
4053 

4054 

4055 

4056 

4057 

4058 
4059 

406 

406-2 

4060 

4061 

4062 

RCA CD4053B 
CD4053BE 

Solitron CM4053A 
CM4053AE 

SSS SCL4053A 
S.GL4053AE 

TI TP4053A/B 
Toshiba TC4053 
Motorola MC4054 
RCA CD4054B 

CD4054BE 

AMD AM4055 
Mitel MD4055B 

MD4055BE 
SIL4055B 

SIL4055BE 

Motorola MC4055 
National MM4055 
RCA CD4055B 

AMD 
Mitel 

Motorola 
National 
RCA 

CD4055BE 

AM4056 
MD4056B 
MD4056BE 
SIL4056B 
SIL4056BE 
MC4056 
MM4056 
CD4056B 

CD4056BE 

AMD AM4057 
NatIOnal 1.41.44057 
RCA CD4057B 
Teledyne P 4058 
RCA ' CD4059 

CD4059A 
CD4059AE 

NEe Micro ~PB406 

p.PB406-E 

p.PB406D 
1lPB406Q.E 

Sprague UHC/D-406 

UHP-406 

Datel AM-406-2 
AM-406-2M 

EA - EA4060 
EA4060-1 
EA4060-2 

Mitel SIL4060B 
SIL4060BE 

Motorola MC4060 
National CD4060BC 

CD4060BM 
RCA CDS4060 -

CDS4060E 
CD4060B 
CD4060BE 

Siemen~ HYB4060 
SSS SCL4060B 

SCL4060BE 
TI TMS4060 

JMS4060-1 
TMS4060-2 

RCA CD4061A 

Toshiba TC4061 
Motorola MC4062 
RCA CD4062A 

CD4062AE 
TI TMS4062 

310-114 4063 
310-115 
310-118 
311 ~2 
310-116 4064 
310-117 
311 -3 4066 
311-4 
230-1 
208-80 
260-62 
208-81 
260-63 

1029-26 
208-59 
208-60 
325 -194 
326-11 
325-1 

, 326-1 
228-1 

1029-23 4067 

325-1 
326-14 

1029-52 
208-65 
208-66 
.326-2 
326-3 
223-95 

1029-48 
208-67 
326-6 
208-68 
326-7 

1029-60 

4068 

1029,57 4069. _ 
204-41 
323-45 

• 131-17 
206-1 
206-1 

.1470 
1006-20 

.1470 
1006-39 

.1470 

.1470 
234-15 
344-170 
234-19 
344-1 
588-10 407 
588-11 

1009-56 
1009-3 
1008-75 

205 -162 4070 
205-163 
256-36 
205-1 
205-1 

205-1 
205-171 

1009-88 4071 
1009-41 
1008-117 
212-81 

1012-109 

• 142-8 
212-85 
246-9 
214-156 

1024-33 
.214-157 

1008-20 

• 110-6 

• 

NEe AmeriCa IlPD4063 
RCA CD4063B 

CD4063BE 
TI TMS4063 
IPI IPL4064 
Motorola MC4064 
Fairchild F4066BC 

F4066BM 
Mitel SIL4066B 

SIL4066BE 
National CD4066BC 

CD4066BM 
NEe America IlPD4066 
RCA CD4066B 

CD4066BE 
SGS HBF4066AE 
Signetics N4066A 
SSS SCL4066B 

SCL4066BE 
SCL4066S 

Toshiba TC4066 
Fairchild F4067BC 

F40676M 
RCA CD4067B 

CD4067BE 
Fairchild F4068BC 

F4068BM 
Mitel SIL4068B 

SIL4068BE 
Motorola MC4068 

NEe America I-LPD4068 
RCA CD4068B 

CD4068BE 
Solitron CM4068A 

CM4068AE 
SSS SCL4068B 

SCL4068BE 
TI TP4068B 
Toshiba TC4068 
Fairchild F4069UBC. 

F4069U8M 
Mitel SIL4069B 

SIL4069BE 
National CD4069C 

CD4069M 
NEe America /lPD4069 
RCA CD4069UB 

. CD4069UBE 
Solitron CM4069A 

CM4069AE 
SSS SCL4069B 

SCL4069BE 
SCL4069UB 

TI TP4069A1UB 
Toshiba TC4069 
'CMA FX407 
Sprague UHC/D-407 

UHP-407 

Fairchild F4070BC 
F4070BM 

Mitel SIL4070B 
SIL40708E 

National CD4070BC 
CD4070BM 

RCA CD4070B 
CD4070BE 

Solitron CM4070A 
CM4070AE 

SSS SCL4070B 
SCL4070BE 

Fairchild F4071 BC 
F4071BM 

Mitel SIL4071 B 
SIL4071BE 

National CD4071 BC 
CD4071BM 

RCA CD4071B 
CD4071BE 

Solitron CM4071 A 
CM4071AE 

SSS SCL4071 B . 
SCL4071BE 

TI TP4071B 

Arranged alphanumerically from left to right. 

PART NUMBER 1 .. • .... ·I""V'~:1;· 
Base 

Page-Une Number Source Device 

204-69 
204-70 
204-71 

1008-17 
613-73 

1011-51 
308-58 
308-59 
308-63 
308-64 
308-67 
308-68 
308-69 
308-70 
308-71 
308-72 
308-73 
308-74 
308-75 
308-53 
308-76 
315-94 
315-95 
31"5-96 
315-97 
209-75 
209-76 
209-79 
209-80 
253-1 
347 
209-85 
209-86 
209-87 
209-92 
209-93 
209-88 
209-89 
209-94 
209-95 
205-6. 
205-7 
205-10 
2Q5-11 
205-14 
205-15 
205-18 
205-19 
205-20 
205-26 
205-27 
205-21 
205-22 
205-24 
205-28 
205-30 
599-75 
234-24 
345-62 
234-28 
345-66 
210-55 
210-56 
210-61 
210-62 
210-68 
210-69 
210-77 
210-78 
210-86 
210-87 
210-82 
210-83 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 
210-1 

4071 
4072 

4073 

4075 

4076 

4077 

4078 

408 

408, 

Toshiba TC4071 
Fairchild F4072BC 

F4072BM 
Mitel SIL4072B 

SIL4072BC 
NEe America IlPD4072 
RCA CD4072B 

CD4072BE 
SSS SCL4072B 

SCL4072BE 
TI TP4072B 
Toshiba TC4072 
Fairchild F4073BC 

F4073BM 
Mitel SIL4073B 

SIL4073BE 
National CD4073BC 

CD4073BM 
NEe America IlPD4073 
RCA CD4073B 

CD4073BE 
'Solitron CM4073A 

CM4073AE 
SSS SCL4073B 

SCL4073BE 
TI TP4073B 
Toshiba TC4073 
Fairchild F4075BC 

F4075BM 
Mitel SIL4075B 

SIL4075BE 
National CD4075BC 

CD4075BM 
NEe America j.lPD4075 
RCA CD4075B 

CD4075BE 
SSS SCL4075B 

SCL4075BE 
TI TP4075B 
Toshiba TC4075 
FairChild . F4076BC 

F4076BM 
Mitel SIL4076B 

SIL4076BE 
National CD4076BC 

CD4076BM 
RCA CD4076B 

CD4076BE 
SOlitron CM4076A 

CM4076AE 
SSS SCL4076B 

SCL4076BE 
Fairchild F4077BC 

F4077BM 
Mitel SIL4077B 

SIL4077BE 
RCA CD4077B 

CD4077BE 
Solitron CM4077 A 

CM4077AE 
SSS SCL40778 

SCL4077BE 
Fairchild F4078BC 

F4078BM 
Mitel SIL4078B 

SIL4078BE 
NEe America j.lPD4078 
RCA CD4078B 

CD4078BE 
Solitron CM4078A 

CM4078AE 
SSS SCL4078B 

SCL4078BE 
TI TP4078B 
Toshiba TC4078 
NEe Micro )lP8408 

1IPS408D 
Sprague UHC/D-408 

UHP-408 

Fairchild F4081 BC 
F4081BM 

Mitel SIL4081 B 
SIL4081BE 

210-1 
209-32 
209-33 
209-34 
209-35 
209-38 
209-39 
209-40 
209-41 
209-42 
209-45 
209-46 
209-43 
209-44 

.1491 
1006-66 

.1491 
234-25 
345-63 
234-29 
345-69 
209-50 
209-51 
209-54 
209-55 

39 



MASTER 
Base Base Base 

Source Device Page-Line Number Source Device Page-Line Number Source Device Page-Line Number Source Device paqe-Une 

4085 

4086 

4089 

409 

4093 

4097 

:4098 

4099 

40 

CD4081BC 
CD40818M 

, NEe ~ ;tPD<lQtll 
RCA CD40818 

CD4081BE 
Solitron CM4081A 

CM4081AE 
SSS SCL40819 

SCL4081BE 
Tl TP40818 
Toshiba TC4081 
Fairchild F4082BC 

F4082BM 
Mitel SlL4082B 

NEe Amenca f1PD4082 
RCA CD40828 

CD40828E 
SSS SCL4082B 

SCL4082BE 
TI TP40828 
Toshiba TC4082 
Burr-Brown A085 

4085M 
Fairchild F40858C 

F4085BM 
Mitel SIL40858 

SIL4085BE 
RCA C04085B 

CD40858E 
SSS SCL4085B 
Fairchild F40868C 

F4086BM 
RCA CD4086B 

CD4086BE 
SSS SCL4086B 
Nationiu CD4089SC 

CD4089BM 
RCA CD4089 

CD4089B 
CD4089BE 

Datal MXQ..409 
MXO-401fM 

Fairchild F4093BC 
F4093BM 

Na:lOna: CD4093BC 
CD4093BM 

NEC America I4PD4093 
RCA CD4093B 

CD4093BE 
SSS SCL4093B 

SCL4093BE 
NEG Amer'.ca ",PD4094 
RCA CD4094B 

_.sss 

RCA 

C04094BE 
SCL4094E 
SCL4094BE 
CD4095B 
CD4095BE 

Fairchild 4096-3 
4096-4 
4096·5 

Mostek MK4096-11 
MK4096-16 
MK4096·6 
MK4096-77 
MK4096-.85 

209-61 
209-64 
209-65 
209-67 
209-70 
209-71 
209-68 
209-69 
209-72 
209-73 
209-18 
209-19 
209-20 
209-21 
209-24 
209-25 
209-26 
209.-27 
209-28 
209-29 
209-30 
614-67 
614-69 
210-33 
210-34 
210-35 
210-36 
210-39 
210-40 
210-41 
210-43 
210-44 
210-45 
210-46 
210-47 
215-40 
215-41 

11 101-13 
215-42 
215-43 
314-73 

209-1, 
1009-5 
1009-58 
1009-90 
1009-93 
1009-61 
1009-11 
1009-12 
1009-94 

MK40'96-86 1009 -13 
1009-62 

Motorola MCM4096,1 ' 1 009 -96 
MC~40966 1009 -16 

RCA CD409GB 209 ~ : 2 
CD40968E 

Rockweii 4096 1008 -89 
4096-4 1 009 -68 

4096-5 1 009 -99 
RCA CD4097B 315-54 

CD40978E 315-55 
Mit&1 SIL40988 213·49 

RCA 

National 

SiL40988E ' 
CD4098B 
CD4098BE 
CD4099BC 
CD4099BM 

NEC AmeriCa IlP04099 

213-50 
213·62 
213·63 
211-1 
211 -1 
211-1 

41 

410 

4100 

4101 

4102 

4103 

4104 

4105 

4109 
411 

RCA CD4099B 
CD4099BE 

Burr-Brown UAF41 
Intel UPI-41 

NEG AmerICa fJ-PC41 
Micro Nei MN410 

MN410H 
NEe Micro ~PD410 

Siemens 
Signetics 

IPI 
Sanyo 
SMC 
Intel 
Sanyci 
Mostek 

Sanyo 
So!itron 

uPD410-1 

uPD410-2 

~~4iOC 

uPD410D 
~P04100.1 

~P0410[)'2 

SAJ41O' 
TCA410A 
TCA410B 
TCA410D 
IPL~1oo 

LA4100 
CG4100 
4101 
LA4101 
MK4102 
MK4102-1 
MK4102-11 
MK4102-12 
LA4102 
CM4102 

Sprague UCN-4102A 
Synertek SV4102-6 
SMC CG4103 

Sprague UCN-4103 
EMM/Seml M4104AS 

M4104UM 

4104 

4104A 
41048 

Fairchi,d F4104BE 
F41048M 

Mostek MK4104 
MK4104-3 
MK4104·4 
MK4104-5 
MK41 04-6 
MK41 04·86 

-National MM4104 
NEe Micro pPD4104 

pf04iU4C 
)lPD4104D 

SprClgue UCN~4i04 

Sprague UCN-4105 

Teledyne P 4109 
Micro Net MN411 

MN411H 
NEe Micro p.PD411 

uP0411·E 

uPD4ii-j 

~P0411-1U 

,uP0411-2 

~P0411-3 

.• PD411-4 

211-127 
211-128 
612-18 

11 146-12 
11 148-19 

554-1 
321-65 
321-66 

*1420 
1018-115 

*1420 
1018-94 

*1420 
1018-82 

*;420 
*1420 
*1420 
*1420 

558-1 

613-74 
554-1 
999-25 

1508-45 
554-171 

1017-80 
1017-29 
1017-30 
1017·81 
554 -172 
207-20 
207·21 
207 -154 

1016·92 
999-26 
999-27 
556·171 

*1070 
1017-118 

*1070 
, 1018·5 

*1070 
1017-11 

*1070 
.1070 

1017·99 

214-1 
11 141 ·13 

1018-98 
1018·117 
1019-12 
1019·29 
1019-30 
1024-59 

*1490 
1018-101 

*1490 
*1490 

556-1 
213 
554-1 

11 127-9 
321·63 
321-64 

*1375 

41 i 

4111 

4112 

4113 

4114 

4116 

412 

4i22 

4127 
4128 

"13 

1009 -83 4131 
1511-185 

.1375 
1009-102 4132 

*1390 
1 COg ~84 4 ~ 3[; 

.1375 
1009-36 

*1390 
1009-37 

.1375 
1008-111 

*1390 
1008-11 

.. 1375 
1008-74 

*1375 
1008-54 

pP0411A-E 

~PD4ilA-l 

~PD411A·2 

pPD411AC 
;:P0411AC·e 
IlPD411AC-l 
~PD411AC-2 

~PD411A[)'E 

~P04flA[)'1 

~P0411A[)'2 

~PD4110 
~P0411[)'E 

pPD411!).M 
~PD411[).1 

~PD411[)'lM 

~PD411[)'2 

JiPD411Q.2M 
uPD4110-3 
/lP0411D-4 

Sillconix DF411 

DF411CJ 
Hitachi MD4' 11 
Sprague UCN-4111 

Te!edy'fle P 4111 
Sprague UCN-4112 

Sprague UCN-4113 

Mitel M04114 
Mostek MK4114 

MK4114-4 
MK4114·5 
MK4114-6 

Sprague UCN-4114 

EA EA4116 
Mostek MK41 16 

MK4116-1 
MK4116-2 
MK4116-3 
MK4116-4 

Motorola MCM4116-15 

Solitron 

MCM4116-20 
MCM4116-25 
MCM4116-30 
CM4116A 

*1382 41 Jb 

1009-85 
*1382 

1009·102 4137 
.1382 

1009-38 
.1382 414 

1008-1 ; 

*1382 
.. 1382 
*1382 
.. 1382 
*1382 
*1382 
.. 1382 
*1375 
*1375 
.. 1390 
*1375 
*1390 
*1375 
*1390 
*1375 
*1375 
* 536 

208-87 
326-22 

11 130-2 

* 536 
562-58 
213-1 

41G 

4151 

CM4116AE 308-1 
TI TMS4116-15 loofH 

Micro Net 

EA 

Burr-Brown 
IPI 
Micro Net 

TMS4116-20 
TMS41 ~6-25 
MN41Z 
MN412H 
EA4122 
EA4122-1 
EA4122-2 
4127 
IPL4128 
MN413 
MN413H 

Burr-Brown 4131 
Raytheon RC4131 

RM4131 
Raytheon RC4132 

RM4132 
XR4.36C 
XH41~6M 

Fairchild 1lA4136C 
)lA4136M 

NFl, AmMir~ .uPC41~F. 
PMi PM4136 

1008-1 

613-75 
322-67 
322-68 
615-151 
580·20 4152 
574-42 
579-39 
:;1(0-:>1 

593-56 
594-39 
593-57 
t;Q4-40 

* 864 4156 
593-58 

PM4136C . * 864 

Rayiheon RC4136 
RC4136C 
RM4136 
RV4136 

594-41 
594 ·42 
595-30 
593-59 
594-43 

416 

• Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted 

II HC4186 

Pless-ey 
Toshiba 

Pibsey 

Toshiba 

Exa, 

ratrchud 

RC4136C 
RM4136 
fi:4i 3? 
R~v1413? 

R\l4 i 3" 
ZN41~ 

i.:.P04i4.,i 

L.PD414A·' 

~PD414A-2 

"PD414AC 
~P0414AC·l 

uP0414At.2 
ilPD414At.3 
.IPD414AO 
;JPD414AD-1 
~P0414A[).2 

uPD414A[)'3 
~P0414C 

uP0414C-t 
~PD414C·l 

uPD414C-2 
!-,P04140 
~P0414o.E 
~P0414!).1 

~P04140-2 

SL414 
TMM414 
l!v1~M14-' 

SL415 
TMM415-3 
IMM415-4 
XR4151 
XR4151C 
XR4151M 

..A4151 

"A4151HC 
;:A4l5lTC 

4"" 
4151HC 
4151TC 
'1(;4151 

RM4151 

RV4151 

Raytheon RC4152 

RM4152 

RV4152 

Raytheon RC4156 

RM4156 

RV4156 

)J.PD416 
NEe Micro !,P0416 

594-44 
595-31 
593-60 

554 -30 

*1395 
100£0-64 

_1395 

1009-88 

*1395 
1009,19 

.1395 

i009-67 
.1395 
*1488 

1009-2; 

*1395 
... 1488 

1008-68 
.1395 
*1488 

1008-64 
.. 1488 
*1488 
*1488 
*1488 
... 1488 
*1488 
.. 1488 
*1488 
.1395 
.. 1395 
*1395 
*1395 
*1395 
*1395 
,,1395 
*1395 

Hl!J94:! 
555-26 

1008-92 
1009-24 

616 ·3 
613-26 
613-27 
616-4 

* 617 
616-5 

* 617 
.fi17 

"' ... .. VII 

" 617 
.. 617 

613-3~; 

1i 126-19 
613-34 
616-14 

• 126-19 
613-35 
616-15 

11 126-19 

* 968 
61

'> "" 

616-'16 ; 
.. 968 

013-31 ! 

Ie MASTER 1978 



Base 
Number Source Device 

416 

,4160 

4161 

4162 

4163 

417 

4174 
4175 
418 

4180 
4192 
4193 
4194 

4195 

42 

420 
4200 

NEC Micro ~PD416 

~PD416-1 

l-lPD41 6-3 
/lPD416C 
~PD4'6C-1 
~D416C-2 

uPD416C-3 
)lPD416D 
1lPD416D-l 
uPD416D-2 
)lPD416[).3 

TOShIba TMM416,4 
SSS .SCL4160B 

SCL41608E 
SSS SCL41618 

SCL4161BE 
SSS SCL41628 

SCL4162BE 
SSS SCL4163B 

SCl4163BE 
Ferrann ZN417 

ZN417-
SSS SCL4174B 
NEG America IlPD4175 
NEe Micro )lPD418 

)lPD418-1 

)lPD418-2 

)lPD41a.3 

)lP0418C 
)lPD418C-l 
)lPD418C-2 
~Iac.a 
flPD418D 
ilP0418D-l 
"PD418D-2 
~PD418[).3 

Telefunken TDA4180 
SSS CD4192B ' 
SSS SCL41938 
Exar XR4194M 

XR4194MK 
NEG America l-lPD4194 
Raytheon RC4194D 

RC4.194TK 
RM4194D 
RM4194TK 

Silicon G SG4194CJ 
SG4194CR 
SG4194MJ 
SG4194MR, 

Exar XR4195 
Raytheon RC4195 

RM4195 

NEe Micro ~C0M-42 

EVAKIT-42 
,Teledyne G CAG42 

Signetics TCA420 
EMM/Semi M4200A5 

Mostek 

Nitron 
Sanyo 

M4200UM 

420'0' 

4200A 

42008 

MK4200 
VK4200·' 1 
4200A 
lA4200 

Ie MASTER 1978 

Base 
Page-llne Number Source Device 

1010-28 
*1402 

1010·19 
*1402 

1010-7 
1009-1 

*1402 
*1402 
*1402 
*1402 
*1402 
*1402 
*1402 
*1402 

1010-22 
206-89 
206-90 
205·1 
205-1 
206-1 
206-1 
206-6 
206-7 
565-85 
592-5 
592-24 
565-87 
208-1 
208-1 

*1412 
1009-71 

*1412 
1009-27 

*1412 
100{l-97 

*1412 
1008-69 

*1412 
*1412 
*1412 
.t412 
*1412 
*1412 
*1412 
*1412 

545-66 

206-51 
610-1 
610-1 

610-98 
610-1 
610-1 
610-1 

610-1 
610-1 
608-50 
608-56 

~ 134-14 
608-58 

~ 134-14 
*1727 

1504-11 
1526-3 

*1727 
307-1 

*1072 
1018-11 

1019-10 ' 

*1072 

4201 _ 

4202 

4203 

4204 

4205 

42050 

42051 

4206 
4210 
4211 
4212 

4213 

~ 140-15 
~ 140-16 I 4214 
~ 140-17 4216 
*1072 

1018-11 

*1072 
1018-93 

1018-11 
554-1 

Burr·Brown 4201 
Intel 4201 
National OP4201 

INS4201 

San yo lA4201 
Exar XR4202 

XR4202M 
Motorola MC4202 
Burr-Brown 4203 

42038 
National MM4203Q 

Burr·Brown 4204 
4204S 

National MM4204 

MM4204Q 

Burr-Brown 4205 
4205S 

Hitachi HD4205 
Micropac 42050-055 

42050-109 
42050,128 
42050,148 
42050-158 
42050·168 
42050·188 
42050,208 
42050-224 
42050·244 
42050-264 
42050-284 
42050-304 
42050-324 
42050·344 
42050-364 
42050·510 
42050-610 
42050·710 
42050-810 

Micropac 42051 
42051·055 
42051·065 
42051-075 
42051-065 
42051-095 

·42051-105 
42051-124 
42051-144 
42051-154 
42051·164 
42051-184 -
42051-204 
42051·223 
42051-243 
42051-263 
42051-283 
42051-303 
42051-323 
42051-343 
42051·363 

Burr-Brown 4206 
Nationai MM4210 
National MM4211 
Exar XR4212 

XR4212C 
XR4212M 

NEe W"CIO ,u.;;S42·'2 
Burr-Brown 4213 

4213S 
National 

Natiora' 
AMI 

MM4213 

M~.,A4214 

84216 
84216B 
84216B·1 

54216B·2 

542160 
S4216D-1 

PART NUMBER, IN 
Base Base 

Page-line Number Source Device Page-line ,Number Source Device 

614-16 4216 
1508-21 

., 465 4220 

* 465 
1508-22 
554-1 
567-51 
593-52 
567-52 
593-53 
614-17 
614-18 

1004-50 
1004·1154221 
614-19 
614-20 

*1369 
~ 140-12 4227 
*1369 

1005·11 

601-1 

604-1 
604-1 
604-1 
605-57 
605-58 
605-60 
605-61 

4229 
423 

4230 

605-67 4231 
605-71 
605·75 
601-131 
602.,58 
602-62 4232 
602-121 
608-39 4233 
606-6 4235 
606-69 424 
606-70 
606-~5 

606-108 
606-112 4240 
607 -33 
607 -34 
607-78 4241 
607 -79 
607 -104 
607 -111 4242 
607 -11 2 4243 
608-17 4244 
608-18 4246 
608-20 425 
608-21 
608-26 
608·30 
608-34 
614-23 

1020-55 
1020-59' 

555-193 
594-33 
555 -194 4250 
593-54 

1510·4 
614-24 
614·25 

1020·92 
1021 ·23 
1021 -90 

*1051 
*1051 
*1051 

1023·10 
*1051 

1023 -15 
.1051 
*1051 

1023-11 

AMI 542160-2*1051 ' 4250 
1023-16 

. Natio~al ~M4220 999-47 

MM4220AE 
MM4220AP 
MM4220BL 
MM4220EK 

1020·23 
1020·57 
1000-5 
1000-27 
1000-35 
1 000 -3 ' 4256 
1000 -31 4258 

MM4220LR 1000 -, 426 
1000-29 

Sanyo LA4220 554 -1 
Nabonal MM4221 1020-25 

1020-61 
MM4221RQ 1000-19 
MM4221RR 1000-7 

Mostek MK4227-3 1008-83 
MK4227 -4 1009 -14 4262 

Motorola MCM4227-2 1008 -62 4264 
MCM4227 -3 1008 -85 
MCM4227 -4 1009 -17 4265 

National MM:4229 1020 -1 4269 
Ferranti ZN423 614-1 427 
NEC America IlPC423 559 -98 
National MM4230 1020 -90 

1021-21 

National 

MM423CBO 1000 -59 4270 
MM4230FE, 1000 -56 

MM4230JT 

MM4230KP 
MM4230QW 
MM4230QX 
MM4230QY 
MM4231 

1000-79 428 
1000-32 I 

1000-50 
1000 -23 4280 
1000-64 
1 000 ·42 4289 
1000·11 
1020-94 429 
1021 -25 4291 

MM4231 BUS WOO -15 43 
1000-61 

MM4231RP 1000-4:J 
NatiOnal MM4232 102', -92 

National ,MM4233 
National MM4235 
Ferranti ZN424 

FUjitsu 
Plessey 
National 

National 

National 
National 
National 
National 
Ferranti 

Fujitsu 
NEe Micro 

MB424 
SL424 
MM4240 

MM4241 

MM4242 
MM4243 
MM4244 
MM4246 
ZN425 
ZN425E 
MB425 
J.1PB425 

~PB42SD 

~PB425D-E 
Plessey SL425 
Intersil 4250 

4250C 

LM4250 

LM4250C 

MM4250 
SG4250 

1021 ·11 430 

554-1 
999-39 

1021-35 
11 139-11 

999-3 
1020-1 

4300 

4301 

f 139-11 4302 
1022 -79 
1021 -27 4303 
1021 -96 4304 
1023-75 

317-101 
11 124-16 .4305 

1510-1 
.1466 ' 4306 ' 

1005 -52 4307 
*1466 4308 

1005-91 
*1466 4310' 
*1466 4311 

555-27 
566·1 
567-7 

567 

4315 
4316 

4317 
4318 
4319 
432 

4320 

Silicon G SG4250 
8G4250C 

.Solitron UC4250 

IPI 
Ferranti 
Fujitsu 
'Intarsil 
NEe Micro 

UC4250C 

IPL4256 
ZN4258 
MB426 
DG426A 
)lPB426 

)lPB426D 
,uPB426D-E 

National, MM4262 
AMI 54264 

Intel 4265 
Intel 4269 
NEe Micro )lP8427 

)lPS4270 
NPC ESM427 
National MM4270 • 

NEe Micro /lPB428 

~PB428D 
National MM4280 

Intel 4289 

Intersi! DG429A 
Burr-Brown 4291 
NEe Mitro f'COM-43 

, EVAKlT-43 
TI TL430 

Motorola MC4300 

Burr-Brown 4301 

Mitel MD4301 

TI 
Burr·S'own 
TI 
TI 
Motorola 

TI 
Motorola 

Motorola 
Motorola 
Intel 
Motorola 
Motorola 
Mltel 

MD4301A 

MD4301B 
TP4301A/UB 
4302 
TP4302A 
TP4303A 
MC4304 

TP4304A 
MC4305 

MC4306 
MC4307 
4308 

, MC4308 

~C4310 

MD4311B 

MD4311BE 
MD4311E 

TI ,P43~ ~.A-

TI TP4315A 
,ntel 
Motoroia 

TI 
Moto~6~a 

i\,lotorola 
MotorOla 
Plessey 
Sprague 

TI 

4316A 
MC4316 

TP4316A 
MC4317 
MC4318 
MC4319 
SL432 
UHC 1D-432 

UHP-432 

TP4320A 

311-11'1 

*1470 
1006-26 

*1470 
1006-40 

*1470 
*1470' 
11 142-1 
*1054 

1023-11 
1508-24 
1508-26 

*1491 
1006-92 

*1491 
559-35 

*1311 
1009-45 

",1491 
100'6-67 

209-' 
205-29 

1508,52 
231-39 

~ 131-8 
308-90 
231 -41 
231 -34 
231 -36 
561-77 
234-46 
346-22 
234-50 
346-26 
213-30 

Arranged alphanumerically from left to right. 

41 
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Base Sase Base 
Number Source Device Page-Une Number Source Device Page-Une Number Source Device 

------------------------~--

1 

439; 

4322 
4324 

433 

4330 

434 
4340 
4341 
4344 

435 

435-1 
4350 

. 4352 
4353 
4354 
4355 
4356 
4357 

4360 
4361 
4362, 
4363 

4368 

437 

4370 
4376 

~~I ~;7 

144 

440 

4400 
4402 

42 

Mntl'lrol<l MC4321 
TI TP4321A 
M0t\.I/',J!4 ~tC4322 
Motorola MC4324 

Intersil DG433A 
Sanyo STK433 
Sprague UHC/D-433 

UHP-433 

Mitel MD4330B 

intersil 
Burr-Brown 
Burr-Brown 
Motorola 

Datel 

Plessey 
Sanyo 
Datel 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
National 
Toshiba 
T! 
TI 
TI 
Motor(l,~ 

TI 
Mitel 

Motoroia 

Plessey 

Sanyo 
TI 
TI 
TI 
Intersli 

MD4330BE 

DG434A 
4340 
4341 
MC4344 

AM-435-1C 
AM·435·1M 

TBA435 
STK435 
AM435-1C 
MC4350 
MC4352 
MC4353 
MC4354 
MC4355 
MC4356 
MM4357 
TM4357 
TP4360A 
TP4361A 
TP4362A 
MC4363 
TP4363A 
MD4368B 
MD4368BE 
MC4366 

SL437 

STK437 
TP4370A 
TP4376A 
TP4377A 
DG439A 

Sanyo STK439 

NEe Micro uCOM ..... 

Intersil 
National 
pressey 

SGS 

Tl 
Telefunken 
EMMlsemi 

Mtron 
555 

DG440A 
TBA440 
SL440 

TBA440 
TDA440 
TDA440 
TBA440 
TCA440 
TDM40 

TL440C 
TDA4400 
4402A 
44026 
4402A 
SCL4402A 

SCL4402BE 

921'-31' 4402 

213-26 1 
225·36 4404 
251-82 
597-67 

11 111-1 441 
11 131-8 

307 -95 
555-106 
234-47 4410 
346-23 I 4412 
234-51 I 
346-27 I 
~~::~~21 
326-2414414 

1028-44 4416 
208-84 
214-133 442 
326-25 

1028-45 
308-8 4420 
615-20 
615-21 4421 
255-88 4423 
596-42 4426 

11 111-1 
11 131 -8 4428 

545·101 
545-102 443 
586-42 4430 
602 -124 4433 
555-107 
587 -41 444 
231 -60 4441 
230·31 
227 -127 4444 
230·163 
228-189 
223-96 
317-27 4445 
559-164 
206-91 4446 
205-188 
206-108 4449 
256-37 
206-8 445 
325-24 446 
325-25 447 
253-163 448 
347 -204 4481 
554-71 449· 
561-78 4494 
561-188 45 
555-113 
208-166 
211-176 
212-1 450 
312-46 
555-114 

*1727 I 
1504-15 
1527-1 . 

311·71 
561-176 
558-71 
613-163 
6i5-78 

11 132-7 
561-191 
561-193 

562-5 I 
561 -202' 
554-40 I 
546-105\ 

:6~-~_ I 
OH)-4<! I 
562-7 , 

1018·92 I 

1018-85 1 
1018-111 

.. 103-19 
210·179 
211 -30 
211-99 

4500 

4501 

4502 

210-18 4503 

sss 

sss 

Intarsil 
Sanyo 
TI 

Telefunker 
SSS 

Mostek 
SSS 

Intersil 
Plessey 

Sanyo 
Telefunken 
Telefunker 
Burr-Brown 
SSS 

SSS 

Intersil 
Sanyo 
SSS 

intersil 
SSS 

Raytheon 

SCL41028E 

SClA404A 
SCL4404B 
SCL4404BE 
DG441A 
STK441 
TL441C 
TL441M 
TDA4410 
SCL4412A 
SCL4412B 

SCL4412BE 

MK4414-3 
SCL4416A 
SCL4416AE 
DG442A 
SL442 

LA4420 
TDA4420 
TDA4421 
4423 
SCL4426B 
SCL4426BE 
SCL4428B 
SCL4428BE 
DG443A 
LA4430 
SCL4433B 
SCL4433BE 
DG444A 
SCL4441B 

. SCL4441BE 
RC<l444 

RM4444 

SSS SCL4445B 
SCL4445BE 

SSS SCL4446 

SSS SCL4449B 
SC~44498E 

Intarsil DG445A 
InterSl1 DG446A 
P!essey SL447 
Piessey SL448 
Nortec 4481 

Plessey SL449 
SSS SCL4494B 
NEe Micro ~CQM.45 

Teie<lyrlB C CAG45A 
Cybernetic CY-450 

AM-4S0-2M 
Fairchi!d CCD450 

CCD450A 

CCD450B 
Intarsil MM450 
Micro Comp MCC450 

National MM450 

Siemens T8A450 
S!gnetics TCA450 
National ADB4500 

Toshiba TM4500 
NEe Amenca !,PD4501 
Silicon G SG4501 

~itel 

RCA 

SSS 

Hitachi 

SIL4502B 
SIL4502BE 
CD4502B 
CD4502BE 
SCL4502B 
SCL4502BF 
HM4503 

~~~ .~~ol 
11 10J-18 I 

205-116 

4503 

205 ·117 4504 
307-73 4507 
555-115 
545 -124 
545-125 
562-8 4508 

11 103.19 1 
209-90 • 
209.129

1

1 

209-91 

1;~;~:~~1 
308-105 

. 308 -106 
312-52 451 
611-13 
614·83 
555-34 
562-9 
562-10 I 
614-42 1 
206-203 

206 -2041 
208-21 
208-22 
309-108 4510 
554·176 
207-12 
207-'3 
309·83 
204-93 

204-94 I 
316·27 
599-85 i 

316-
28

1 
599-86 
213-128 
213.129 1 

215-22 1 
596-65 . 

205-23 I 
~~~~~; ,i 

309-67 
616-26 
616-27 I 
999-6 
616-28 
214-1.13 

.1727 
1504-17 
1527-2 

307-107 1 

258-10 I 
1513-33 I 
"0' "., i 
584-58 I 

1025-29 
1010-36 
1025-28 
1025-30 
1010-37 
314-26 
613-118 
613-149 

4511 

314·28 4512 
11 135-8 

557·180 

;~~:~~11 
319-70 I 
561-11 I 
211-1061 
608-61 
610-94 
205-40 
205-41 
205·44 
205-4:' 4::;14 

205-46 
205-47 

1009-106 

H~tach: 

NatlOnai CD4503BC 
CD45038M 

NEC Amenca !,PD4503 
Nat,ona· MM4504 
Hitachi HM4507 
Nationa' CD4507BC 

CD4507BM 
TI TP4507A 
Mital SIL45088 

SiL4508BE 
NEe Amenr..'l MPD4508 
RCA CD45088 

CD4508BE 

SSS SCL450B8 
SCL4508BE 

TOShiba TC4508 
Fairchild CCD451 

Ir.ters!: 

National 

CCD451A 

CCD4518 
DG451A 
MM451 
MM451 

NEC America /-LPC451 
Plassey SL451 
Fa,rcnlld F4510BC 

Mitel 

National 

F4510BM 
SIL4510B 
SIL4510BC 
ADB4510 
CD4510BC 
CD4510BM 

'\c:C ,~~e':8a "PD451C 
RCA CD4510B 

CD4510BE 
SSS SCL4510B 

SCL.451OBE 
Tosnlba TC4510 
F<lifCh',Q F4511 BC 

F4511BM 

Mitel SIL45118 

SIL45118E 

Nat:ona; CD45118C 

CD45118M 

NEC America !,PD4511 
RCA CD45118 

CD4511BE 

Crv1451 iBE 

SSS SCL4511B 

SCL4511BE 

TI TP4511B 

Falrchlid F4512BC 
F4512BM 

Mltel SIL4512B 
SlL4G128E 

~~3!'ona! ':D-15 ~ 2BC 
CD4512DM 

NEC Amenca MPD4512 
RCA CD4512B 

CD4512BE 
SSS SCL4512B 

TI 
Toshiba 
~alrcnlid 

Mitel 

SCL4512BE 
TP4512AJB 
TC4512 
~4::;14BC 

F4514BM 
SIL4514B 

SiL45i4BE 

,Indicates page number in Application Note Directory . 
• Indicates additional data is provided on the page noted. 

Base 
Page-Line Number Source Device Page-Lme 

I 
I VV:::1 ~I ';j I 

204 -1481 
?O<l·14Gi 

204 -15~j 
3! 4 -'; ~ 

1009 -80 I 
210-70 I 

21.0-71 I 
210-89 
212-3 i 
212·4 I 
212-7 I 
212 -8 ! 
~1:-9.1 
~. ~~:~~ I 
212-11 
212-13 

102.5-31 1 1010-38 
1025-32 
1010-39 

307 -76 II :"l13-107 
313-1091 

~ 135·7 ! 
11 135-8 I 

595-7 , 

560- 1451 

206-
154

1 
206-155 
206 -158 
206-159! 
319-71 I 
206·164! 
206-1651 

206 ·~63! 
206-171i 
206-1721 
206.1741 
206.1.75! 
206 -, 761 
208-24 l 
325 -1751 
208-25 
32S-;70! 

208.32 1 
325-177 

208 -33 I 
325 -178i 

208 ·34 I 
325-183i 
208 -35 I 

325-184! 
208·36 1 

208 -37 I 
J<,j-Hs!:>! 

206-38 I 
~~~-:~61 
I:-VO-",! I 
325 189i 
208-42 
325-190 
208-39 
325-187 
208·40 
325- 1881 

208·43 I 
~~~:~911 
213-6 I 
213-7 i 

~~~ -~ 1 i 
213 -I? ! 
213-13 I 
213-14 I 
2~3 -15 ; 
,..., .. ~ C f" ! 
t::).,J·IU I 
213-17 

213·18 j 
213-19 

207 ~571' 
207 -158 
207 -160 
207-159 

4516 

4517. 

4519 

452 

4520 

CD4~j4aC 

CD4:>,4BM 

RCA CL>4514B 
CJ451.-!8~~ 

CM45148 
Civ14514BE 

SSS SCL45; 48 
Tesriba I"C4514 

Nat,onal 

NEe AmeneJ 

RCA 

Sol!tron 

CD4515BC 
C[)4:o1:;,t;lM 

C045 i 5RF 

CM45158 
CM45158E 

SSS SCL45156 
Toshiba TC4515 

1'04516B~! 

Mitel S!L.45168 

NatiOnal CD4516BC 
CD4516BM 

NEe A,cerca !,PD45', 6 
RCA CD4516B 

CD451ff:lE 
SSS SCL45',68 

:3C>15 1 68~ 

Toshiba lC4516 
~~tC A~':e1·ca llPD45 ~"7 
SSS SCL4:-178 

F4518BM 

SiLA5188 
SiL45iSBE 
CD45188C 
CD451/lBM 

t-.t7l. Amer~ca flP0.eS~ B 
RCA CDS4':'E 

CDS4518E 
'::uo+~;BF, 

CD451BBE 
0'45188 

SSS SCL45188 
SCL45 iaaE 

TI TP4518A 
Toshiba TG451tr 
Faifcrlild F45198C 

CD45198~!: 

NEG America ~PD4519 
TI TP4519AiB 

DateIAM-452-2 
AM-452-2M 

intersd DG452 

Sillcorn' 
FalFch!ld 

M~A452 

$1452A 

F4520BC 
F4520BM 
sn 45:?OB 
SiL452DBE 

Nationai CD4520BC 
CD4520BM 

NEG Amenca !,PD4520 
RCA CDS452() 

CDS4520E 
CD45208 

207 - it),:' 

20;' -'<'4 

207· 'f·" 

207.' . 

207. 

207 -' 
207 -~ 

207 ·'8' 
207 ·11'2 

207·1f.-5' 
207-;61' 

207 -'o~ 
207 -; ".' 

2C!3 
206·'1,' 

206 
206-4~: 

206-'1:< 
206 -4i.; 

206 ·49 
20-3 
206 oS> 
206 0: 
206-5" 
214 

206·' ." 
206.': ,.,. 

206·1 

206-116 

206" ~ ~ 7 
~06-;H!· 

;m6·'·~·'-

2G6- 1 ;;>;: 

210-6 
21Q-9,: 

'~1 'j ieC: 

585 ·15 

20,,-1 { 
206-16 ; 
206-1:' 
206-'({ 
206·~ 

206-2~. 

206-1~:< 

, 103·7 
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Base 
Number Source Device 

4520 

4521 
4522 

4526 

4527 

4528 

4529 

453 

4530 
, 4531 

4532 

4538 
4539 

454 

4543 

455 

4551 

4552 
4553 

RCA CD4520BE 
Solitron CM4520B 

CM4520BE 
SSS SCL4520B 

SCL4520BE 
TI TP4520A 
Toshiba TC4520 
Rockweil A4521 
Fairchild F4522BC 

F4522BM 
Natlorlal CD4522BC 

CD4522BM 
NEC AmerICa ILPD4522 
SSS SCL4522B 

SCL4522BE 
TI TP4522A 
Fairchild F4526BC 

F4526BM 
National CD4526BC 

CD4526BM 
NEC America flPD452& 
SSS SC~4526B 

SCL452&BE 
TI TP4526A 
National CD4527BC 

CD4527BM 
RCA CD4527 

CD4527B 
CD4527BE 

SSS SCL4527B 
SCL4527BE 

Fairchild F4528BC 

Mitel 

National 

F4528BM 
SlL4528B 
SIL4528BE 
CD4528BC 
CD4528BM 

NEG Amenca iJ.PD4528 
SSS SCL4528 

SCL4528B 
SCL4528BE 

TOS'!,Da. 1 C4528 
National CD4529BC 

CD4529BM 

InterSl1 DG453A 
National MM453 
NEG Amenca iJ.PD4530 
Fairchild F4531 BC 

F4531BM 
Raytheon RC4531 

RM4531 
SSS SCL4531 B 
TI TP4531A 
Fairchild F4532BC 

F4532BM 
NEG America iJ.PD4532 
RCA CD4532B 

Toshiba 

SSS 
Fairchild 

CD4532BE 
TC4532 
SCL4538 
F4539BC 
F4539BM 

NEC America ILPD4539 
Toshiba TC4539 
Intersil DG454A 
National MM454 

NEe Micro ,uPD454 

,';atonal 

SSS 

Intersd 

Natlona: 

CD4543BC 
CC;4543S'l 
SCl.4543A 
S:':L.45438 
I\!M455 
MM455 

S,!ICOn,X S,455A 
Te;Gayns? 455 ~ 
Teledyne p 4552 
FiI1rchiid F4553BC 

~45E;3BI\! 

Ie MASTER 1978 

Base 
Page-Llne Number Source Device 

206-20 4555 
206-25 
206-26 
206-23 
206-24 
206 -27 
206-28 4556 
556-75 
206-181 
206-1 
206-1 
206-
206-1 4557 

206-1 
206 -59 4558 
206-60 
206-63 
206-64 
206-65 
206-66 
206-67 
206-68 
215-47 
215-48 

~ 101-13 4559 
215-49 
215-50 
215-51 
215-52 
213 -45 
213 -46 456 
213 -51 4560 
213 -52 4561 
213-57 4568 
213 -58 
213 -61 457 

~ 104 -6 458 
213 -64 
213-66 

314:~~ I 
314-95 i 
31 4 -40 i 4581 
314-96 
311 -74 
135 -7 4582 
211-113 
215-101 
215-102 
583-33 4583 
581 -40 
215-105 
215-106, 4584 
215-31 
215-32 
215-35 
215-36 4585 
215-37 
215-38 
213-67 459 
212-187 
212-188

1 

213-2 
213-3 

I 

311 -1171 
314-87 

t 135 -7 I 
'i 135-8 I 
*1448 

460 

4600 

208 ~5f: 46C2 
326-8 
208 -56 4605 
313-2C 
313 -22 461 
3'::-24 .162 
3~ 5 -79 
316-6 
207 -23 
207 -24 463 

Fairchild F4555BC 
F4555BM 

NEC America fLPD4555 
RCA CD4555B 

CD4555BE 
SSS SCL45558 
Fairchild F4556BC 

F4556BM 
~,EC America !-,PD4556 
RCA CD4556B 

CD4556BE 
SSS SCL4556B 
Fairchild F4557BC 

Exar 
Fairchild 
Motorola 

F4557BM 

XR4558 
, 1-lA4558 
MC4558 
MC4558,A 
MC4558C 

NEC Amenca fLPC4558 
Raytheon RC4558 

RM4558 
TI RC4558 

RM4558 
Raytheon RC4559 

RM4559 

RV4559 

Plessey SL456 
r,j;:r;A';'~r'ca ~:>[l4561) 

NEe America ILPD4561 
Mltel MD4568B 

MD4568BE 
Plessey SL457 
Fe'rar,; ZN458 

NEC Micro .. PD4S8 

uP0458D 
SSS SCi...4581 B 

SCL4581 BE 
TI TP4581A 
Fa,rchld F4582BC 

F4582BM 
SSS SCL4582B 
Ti TP4582A 
Fairchild F4583BC 

F4583BM 
Toshiba TC4583 
Natlo~ai CD4584BC 

CD4584BM 
NEG Amenca iJ.PD4584 
SSS SCL4584e 
SSS SCL4585B 

SGL4585BE 
Toshiba TC4585 
Ferra'lt! ZN459C 

Datel 

, Fa.rchild 
Siemens 
EA 

ZN459T 

AM-460-2 
AM·460-2M 
CCD460 
TBA460 
EA4600 
EA4600C 

EA4600L 
E.A.460QM 

S,'",eC:'Jk. SY4600 

Harris HA-46C5-5 

In'ers,' D3461 A 
Date: 

lntersii 

.nM-452'2 
p~.l·462-2M 

DG462A 
DG463A 

Base 
Page-Une Number Source Device 

207-189 464 
, 207-190 

208-2 
208-3 
208-4 
208-5 
208-7 
208-8 
208,11 
208-12 
208-13 
208-14 
214-1 

1028 4700 
214-1 

1028-66 
591 -20 
591 -21 
590-31 
590-32 4702 
591-17 
591-22 
591 -23 
590-28 
591 -24 
590-29 

• 974 
591 -18 

• 974 
590-30 

• 974 
591 -19 
561 -189 
204-78 

204 -82 
208-48 
208-49 
561 _1 

614 ·109 
.1454 

10.01-49 4703 
.~ G5 

)511 -158 
.1454 

204-47 4704 
204 -48 
204-49 
204 -51 
204-52 4705 
204 -57 
204 -58 
215-108 
215-109 4706 
215-112 
215-124 
215-125 
215-131 4707 
215 -134 
204-72 
204-73 

204-74 4708 
545-173 
555-117 
545-174 
555 -118 471 
579-40 4710 
579-41 

1025-40 
554 -59 

11 142-12 I 
1023-77 

~:23 ,9~' i 
1023 -81 , 

1023 -1 031 
~022-73 

1023,100: 

• 728 ',I' S92 ~33 

* 728 
593-4 

309 -69 
579-':6 

4716, 
4720 

579 -4~' 4721 

579-48 
309-'14 4723 
3 1 2-40 

Datel AM-464-2 ' 

AM-464-2M 

FaIrchild F464 

F464ADC 
F464DC 

intersil DG464A 
NEC Micro ~P0464 

EA 

SGS 

TI 
AMD 

Fairchild 

Harris 

;.tPD464D 
EA4700 

EA4700C 
HBC4700 
HBF4700 
TMS4700 
4702 
4702A 
F4702BC 

F4702BM 

HD4702 
HD4702-2 

HD4702-9 

Intel 4702A 

National INS4702 
MM4702A 

Fairchild F4703BC 

F4703BM 

Fairchild F4704BC 

F4704BM 

Fairchild F4705BC 

F4705BM 

Fairchild' F4706BC 

F4706BM 

Fairchild F4707BC 

Anaiogic 

Fairchild 

Fujitsu 
Fairchild 

F4707BM 

MN4708 
MN4708D 
F4708C 
F4708M 
MB471 
F4710BC 

F4710BM 

T~AS4710 

Anaiogic MN4716 
Fa,rchlid F4720AC 

F4720AM 
F4720C 

F4720M 

iOar~~'ld F4721 BC 

F4721 BM 
Fairch;ld F4723BC 

F47238M 

Arranged alphanumerically from left to right. 

Base 
Page-une Number Source Device 

565-97 
582-26 
565-98 
582-27 

.1083 
1010-45 
1025-41 

.1083 

.1083 
312-58 

.1474 
1020-89 

.1474 
1022-76 

~ 142-13 
1022-61 

213-94 
21.3-95 

1022-73 
1508-38 
1004-65 

215-55 

1504 
204 

1504 
204 

1504 
204 

15'04 
204 

1504 
212 

1504 
212 

1504 
204 

1504 
204 

4723 

4724 

4725 

4726 

4727 

4731 

4732 
4734 

4735 

4736 

4737 
4739 

4741 

477 
4789 
48 

480 

4800 

4801 

4804 

481 
482 
4821 
4822 

4823 
4830 
4831 
485 
4856 
48€ 
487 
488 
4881 

49 

212-16 490 

National CD4723BC 
CD4723BM 

Fairchild F4724BC 
F4724BM 

National CD47248C 
CD4724BM 

Fairchild F4725BC 

Fairchild 

Fairchild 
SGS 
Fairchild 

F47258M 

F4726BC 
F4726BM 
F4727 
HBF4727 
F4731BC 

F4731BM 

TI TMS4732 
Fairch~d F4734BC 

F4734BM 

FairChild F4735BC 

F4735BM 

Fairchild F4736BC 

F4736BM 
SGS HBP4737 
Exar XR4739 

XA4739M 
Raytheon RC4739 
Harris HA-4741 

HA-4741·2 
• 735 
• 735 

593-2 
HA-4741·5 • 735 

593 -43 
Motorola MC4 7 41 593 -55 

MC47 41 C 594 -45 
'Raytheon' l-iA474f:2' •. 59~~3 t---«-"", 
Telefunken 
Signetics 
National 
Intel 

HA4741-5 
TL4741C 
CG477 
MM4789 
MCS-48 

Teledyne G CAG48A 
Cybernetic CY -480 

Sprague 
TI 

UHP-480 
TMS4800 

EMM/Semi 4801 
4801 A 

48018 

4801U 
EMM/Semi 4804 

4804A 

48048 

4804U 

Sprague UHP-481 
Sprague ,UHP-482 
Harris HD04821 
Harris HD04822 

HarriS 
Harris 
Harris 
FUjJtsu 
Teledyne P 
Fujitsu 
Fujitsu 
FUjitsu 
Nortec 

HD04823 
HD04830 
HD04831 
MB485 
4856 
MB486 
MB487 
MB488 
4881 

Teledyne G CAG49 

Datel AM-490 

593-44 
583-21 
558-10 
558-30 

, 146-12 

11 148-18 
308-11 

.1074 

.1074 
1019-37 
1019-47 

.1074 
1019-31 
1019-53 

.1074 

.1074 
1018-40 

, .1074 

1018-31 
.1074 

1018-65 
326-66 
326-85 
562-53 

43 



to 

MASTER 

4905 

491 

492 
494 

4944 

495 

4956 
4962 
4963 
4968 

497 

4978 

5 

44 

Source Device 

Datftl AM·490·2A 

AM-49(l·21} 

Signe\;cs • TCA49C 

Sprague UHP-49CJ 

EA EA4800 
EA4900C 
EA4900. 

Harris HA·490;J 

Harris 

Ir-
Sprague UHP·4g; 

Ti 

Natiorai 

Tl494 
TL494C 

TL4£;4M 

NSL4944 

Sprague UHP-495 
TI TL4~5 

81 
GI 

GI 

Mltel 

TI 

Mitei 

Gl 

MEM4962 
MEM4963 
SIL49688 
SIL.49583~ 

TL497 
TL4971 

S\L49l8B 

!\Y5 lJ~ ~ 

AY'>-'?:o.; 
A.Y5~ ~ :'·.~~_·f 

fAY',_ ~ 2'Y, 

f\Y5-'?fiC 

/\Y5·i2:·1 
AYS-131:3 

AY5-2376 

A'(t)-3bOO 
.A.Y5-:''1n7 

AY5·351O 

AY5-36jU 
AY5-40Q7 

AY5-4007A 
AY5AOO7D 

AY5-40:;7 

Ay~:~(t32i 

AY5-il:122 

AY5-8420 

AY5·84£iO 

AY5·8460 

!:lase 
Page-line Number Source 

566·66 
569 -6 

569 -4 

I:>,Y5-9200 

AY5-9500 

AV5-980' 

AYS-9802 

,t,Y5-9804 

AY'i-9806 

AY5-9S2i 
.A,Y5-9822 

,,,, ,-:5·ge;20 

1\\(5-9827 
Av5-9826 

F105-1302 

ROS-31 '32 
SL5 CZ:OC 
SL5-C~ ~ ~S 

S:.5-4025 

EhiS~' 
Page-Line Number Source Device 

RCt, MIVS£i001 

MWS5001A 
8D5001 

S,'ren·.?'( SY50C1 
l tV·~~JJ1.;V ' 

TCr,OO~ 

SiTertek SV5002 
TC5CO;;: 

i·- tar<:"~i iHSO( ~ 

;Jc . .,e' MP~;E)OOl 

lH50G4 

SMC 

rJlCI"f;;C04 

MCMP,004A 
CG~'004L 

int6rsd IH5006 

~' .. a:i\Y,di iV1i'v1SU06 

Base 
Page·Lme Number Source 

SMC 

Device 

C;R'in'~, 

SR50' 5; 33 

iH5016C 
!H50 j 6,'\/1 

COi'J50'6 

lh5017M 
SR5017 

1 ()2~ <~ "" ! 

312 ·8"· 
j O!J~ 

., osn!oa I C!J0 1 ? 
~ 029 -3\ 
212-':,< 

.19\3 
320 ";'~ 

NE50i8F ... 1913 
NE5018N *1913 
SE501!! S~;S~ 1012 

SSS<L?11 
SS5·-32~2 

rCSG07 3~O ~;. 

M5S112 

~,W"bISlll M5S 113 
\A!t~jI)!$h· ~15S 11.1 

M,b,Dishi M5S 1 :33 
M~Si~;D!$t1! ~~"5 'S 138 

258-70 5S153 1.litsiJb,shi M5S153 
258-71 5S157 Iv',tsub'Sht M5S157 
258 -72 55158 MrtSl.DfShl M5S158 
25&·49 b81/4 M,huUI,h, M5S174 

32<'-40 58181 
~AoS 1 !~ 

MiisubiSD' M5Si 81 

0 igi,ei i(:5 

AM-500GC 
AM-500M(; 

Arv1' SOOr1J~fvi 

iTT'5UO 

Sprague JHCjC·500 

AD 

iTT 

234-1G 

11 i(;QiCaleS flag\::< nurnU8, iii i-IPPIICdlion NOte 

ADM501A 
ADM5018 
/\D~A501 C 

FX501 

PC501 
ITT501 
DG501A 

;. Indicates additionai data I:::; provided on the page 

SE5()!8>' *",.113 
S[~~IllN .. i91:.t 

iH5020M 

iH502iC 
iH5021M 

ih5022C 
!HSU22M 
OS150?2 

lH~iO;~3M 

ii-ii:o'J24L 

2;50240 

$50241 

~\~K5024? 

560243 

f,ib-·'--J 

3~ 2 -82 

3 ~ 2 ~BO 

3 ~;> BE, 

~ 122-4 

Ie MASTER 1978 



Base 
Number Source 

50244 
50245 
5025 

S0250 
50253 
50254 
5026 

S027 

S028 

5029 

S03 

5030 

5031 

5032 

5033 

S034 

503S 

5036 

S037 

S038 

S0395 

S0396 

50397 

50398 
50399 
504 

AMI 
AMI 
Intersil 

National 
SMC 
Synertek· 

Mostek 
Mostek 
Mostek 
Intersi! 

Natkmal 
SMC 

Synertek 
Intersil 

National 
SMC 

Synertek 
Intersll 

Synertek 
Intersil 

AD 

GI 
Micro Net 

Signetics 
Siiiconix 

Sprague 

Intersi: 

Sl9netics 
Intersil 

intersil 

Intersi! 

Intersil 

Signetics 
Intersil 

Intersil 

SMC 

Intersil 

Intersi! 

Mostek 

Mostek 

Mostek 

Mostek 
Mostek 
AD 

Micro Net 

- RTC 

Device 

S50244 
S50245 
IH5025 
IH5025C 
IH5025M 
MM502S 
COM5025 
SYS02S 
MKS0250 
MKS0253 
MKS0254 
IHS026C 
IH5026M 
MMS026 
COMS026 
COMS026T 
SY5026 
IH5027C 
IHS027M 
MMS027 
CRTS027 

SY5027, 
IHS028C 
IH5028M 
SY5028 
IH5029C 
IH5029M 
AD503 
ADS03J 
AD503K 
ADS03S 
PC503 
MN503 
MN503H 
NES03 
DGS03A 
DGS03B 
UHCiD·503 

UHP-S03 

IH5030C 
IH5030M 
NES030 
IH5031C 
IHS031M 
IHS032C 
IH5032M 
IHS033C 
IHS033M 
IHS034C 
IHS034M 
ME5034 
IHS03SC 
IHS03SM 
IH5036C 

, IHS036M 

COMS036 

COMS036T 

IHS037C 
IHS037M 
IHSOS8C 
IH5038M 
MKS039S 

MKS0396 

MK50397 

MK50398 
MK50399 
AD504 
AD504J 
ADS04K 
AD504L 
ADS04M 

AD504S 

MN504 
MNS04H 
MS504 

Ie MASTER 1978 

Base 
Page-Une . Number Source 

558 -181 S040 
558-1 

11 135-3 
313-71 
313-72 

349-11 
349-11 

1025-20 
313-3S 

5041 

313-36 5042 
1025-34 
lS13-4S 

11 145-16 
1025-35 
313-46 
313-47 

1025 -37 S043 
313-t~ 
313-14 

• 112-8 
587-S0 
587-28 
S87-29 
606-11 S044 
317-53 
317-S4 
612-89 
315-38 
31S-39 
234-39 
345-161 5045 
234-43 
345-1 
313-18 
313-19 

.317-94 
313-2 
313-3 S046 
313-7 
313-8 
312-96 
312-97 

312-101 
2S8-18 
3S0-3 
2S8-19 5047 
350-4 
312-f1S 
312-86 
312-92 
312-93 
258-78 

• 104-18 
• 104-19 

258-79 
11 104-18 

258-80 
11 104-18 

258-81 
258-82 5048 

11 112-6 
576-10 
572-35 
572 -33 
S66-46 
572-32 
566-61 5049 
572 -34 
317 -48 
317 -49 
314-92 

Harris 

Intersil 

RCA 

Harris 

Intersil 

Harris 

Intersi! 

Harris 

Intersi! 

Harris 

Intersi! 

Harris 

Intersi! 

Harris 

Intersil 

SMC 

Harris 

Intersil 

Toshiba 

Harris 

Intersil 

Harris 

Base 
Device Page-Une Number Source . Device 

HI5040 * 410 
HI504~2 • * 410 

307-1 
HI504G-S 

IH5040 
IHS040C 
IH5040M 
MWSS040 

* 410 
307-2 

11 13S-3 
307-3 
307-4 
212-127 

1013-36 
MWS5040A 1013 -35 
HI5041 
HI5041-2 

H15041-S 

• IHS041C 
IHS041M 
H15042 
H15042-2 

HI5042-5 

IHS042C 
IHS042M 
HIS043· 
HIS043-2 

HI5043-S 

IHS043C 
IH5043M 
HIS044 
Ht5044-2 

HIS044-S 

IH5044C 
IH5044M 
HI5045 
HIS045-2 

HIS045-5 

IHS04SC 
IHS04SM 
HIS046 
HIS046-2 

H15046-S 

HIS046A 
HI5046A·2 

HIS046A-S 

IHS046C 
IHS046M 
COMS046 
COM5046T 
HIS047 
HIS047-2 

HIS047·5 

HI5047A 
HIS047A·2 

HIS047A·S 

IHS047C 
IH5047M 
TCS047 
TC5047-1 
HIS048 
HI5048·2 

HI5048-S 

IHS048C 
IH5048M 
HI5049 
H15049·2 

HIS049-S 

* 410 
* 410 

307-40 

* 410 
307-41 
307-42 
307 -43 

* 410 
* 410 

309-43 
* '410 

309-44 
309-45 
309-46 

* 410 
* 410 

310-'52 

* 410 
310-S3 

·310-S4 
310-55 

* 410 
* 410 

311-30 

* 410 
311-31 
311-32 
311-33 

* 410 
* 410. 

311 -47 

* 410 
311-48 
311-49 
311-S0 

* 410 
* 410 

312-2S 

* 410 
312-26 

* 410 
* 410 

312-22 

* 410 
312-23 
312-27 
312-28 
349-118 
349-119 

* 410 
* 410 

312-70 

* 410 
312-71 

* 410 
* 410 

312-68 

* 410 
312-69 
312-72 
312-73 

1018-66 
1018-64 

* 410 
* 410 

307-23 

* 410 
307-24 
307-21 
307 -22 

* 410 
* 410 

311-36 

* 410 
311 -37 

S049 

SOS 

50S0 

S051 

S052 

SOS3 
SOS4 
SOS5 

5056 

S058 
506 

S060 

5061 

S062 
S06S 

5066 

S07 

Intersil IH5049C 
IHS049M 

AD AD50SJ 

TI 
Harris 

Intersil 

HarriS 

Intersil 

MMI 
MMI 
National 
National 
National 
AMD 
MMI 
National 
Nortec 
AMD 
MM\ 
National 
AMD 
National 
National 
AD 

AD505K 

ADS05S 

TLSOS 
HI5050 
HISOSG-2 

HI505G-5 

IHSOSOC 
IHS050M 
HI5051 
HI5051-2 

HI5051-5 

IHS051C 
IH5051M 
S051 

. S052 
MM5052 
MMSOS3 
MMSOS4 
AMSOSS 
505S 
MM50SS 
S05S 
AMS056 
S056 
MMS056 
AM50S7 
MM50S7 
MMS058 
ADS06 
ADS06J 
ADS06K 
AD506L 

AD506S 
Data General MN506 
Harris HI506 

HI506-2 

H1506-S 

HIS06A 
HIS06A-2 

HIS06A-5 

National MMS06 

Siliconix DGS06 

DGS06A 
DGS06B 
DGS06C 

Sprague UHC/D-506 

UHP-S06 

TI TLS06C 
Intersil IH5060C 

IH5060M 
Micro Net MNS060 

MNS060H 
National MMS060 

MMS060AA 
MMS060AB 
MM5060AC 
MM5060AD 

Micro Net MNS061 
MNS061H 

MMI S061 
Nabonal MM5061 
MMI S062 
Micro Net MN5065 

MN5065H 
Micro Net MNS066 

MN5066H 
AD ADS07J 

Arranged alphanumerically from left to ,right. 

) 

PART NUMB,ER INDEX 
Base 

Page-Une Number Source Device 

311-34 
311-35 
S65-47 
57S-38 
565-48 
575-60 
S65-49 
575-61 
319-10 

* 410 
* 410 

309-32 

* 410 
309-33 
309-30 
309-31 

* 410 
* 410 

310-41 

* 410 
310-42 
310-39 
310-40 
999-9 
999-11 

1028-83 
1029-2 
1028-98 
1029-27 
999-13 

1029-24 
562-11 

1029-53 
999-28 

1029-49 
1029-61 
1029-58 
1029-71 

11 112-8 
577 -26 
S72.-25 
566-29 
571-32· 
572-26 

1504.1 

* 418 
* 418 

315-1 

* 424 
* 424 

315-11 

234 
344 
S51 
315-1 
31S-1 
317-78 
317-79 

1029-39 
1029-13 
1029-29 
1029-32 
1029-41 
317-32 
317-33 
999-1S 

1029-4 
999-30 
317-63 
317-64 
317-50 
317-51 
568-39 

S07 

5070 

5071 
5072 
5073 
S074 
S08 

S080 

S081 
S085 

5086 

5089 
509 

51 

510 

5100 

AD AD507J 

CMA 
Harris 

AD507K 

ADS07S 

FXS07 
HI 507 
HIS07-2 

H1507-5 

HI507A 
H1507A-2 

H1507A-5 

Micro Net MNS07 
MN507H 

Sanyo STK507 
Siliconix (DG507 A 

DG507B 
DG507C 

Sprague UHC/D-S07 

Intersil 

MMI 
MMI 
MMI 
MMI 
AD 
Harris 

UHP-S07 

IH5070C 
IHS070M 
5071 
5072 
S073 
S074 . 

AD508J 
HI508 
HI508A 
HI508A-2 

HI508A-5 

ITI ITI508 
Micro,Net MNS08 

MNS08H 
Siliconix DG508A 

DGS08B 
DGS08C 

Sprague UHC/O:S08 

UHP-508 

RCA MWS5080 

National MMS081 
Mostek MK5085-1 

MK5085-2 
Mostek MK5086-1 

MK5086-2 
Mostek MK5089 
AD AD509J 

AD509K 

AD509S 

Harris H1509A-2 
H1509A-S 

Micro Net MN509 
MN509H 

Siliconix DG509A 
DG509B 
DG509C 

NEC America J-lPC51 A 

AD 

Fairchild 
Micro Net 

National 
Plessey 
Signetics 

TI 
Micro Net 

ADS10J 
ADS10K 
AD510L 
AD510S 

. TBA510 
MN510 
MNS10H 
TBAS10 
SL510 
NES10 
SES10 
TBA510 
TLS10C 
MNS100 

582-25 
568~40 

576-56 
568-41 
577-38 
599-76 

* 418 
* 418 

315-60 

* 418 
315-61 

* 424 
* 424 

315-76 

* 424 
31S-78 
317-5S 
317-S6 
60S-6 
315-65 
315-71 
315-72! 
234-26 
345-64 
234-30 
345-70 
315-68 
315-62 
999-52 
999-54 
999-99 
999-101 
575-59 

* 430 
* 430 
* 430 

31S-1S 

* 430 
315-18 
326-131 

317-28 t--,-.~.",-
317-26 
315-8 . 

315-9 
315-10 
234-27 
345-65 
234-31 
345-71 
212-1 

1011-11 
t 144-8 

598-1 
598-1 
598-1 
S98-
598-1 
565-S7 
585-59 
565-53 
584-5S 
565-54 
S84-56 
314-72 
314-75 
317-59 
317-60 
314-68 
314-69 
314-70 
568-51 
S81-49 
S69-31 
569-16 
S69-9 
569-10 
559-1 
317-23 

547-1 
547-1 
560-73 
549-55 
317-40 

45 



Base Base' 
Source Oe'iice Page-Line Number Source P<!gl~·Lh' Number -----------_ ..• _---_. 

5110 

51il 

5112 

5115 

51172 

Micra Net MNi)1("QH 

Sigr.etics S D51 00 

. S510H 

55101-2 

55101·3 

55101-$3 

M5101-4 
M510' \.·4 
5101 

5101-1 
5101 ~3 
5iOHl 
5iulL-
5101L1 
5101L-3 

Mew Net MN5101 
MN5101H 

NEe MiCro uPD5101 

1'1",' 

Shr C',,··· 

Synpr!?r< 

Ml;SJJui5!1, 

Ret'con 
Synertek 
Rehcon 
"'atio'1a l 

MitS~biShl 

uPOS10H 

"PC5101,;'E 
;lP05101!. 

.P05101L·l 

... PC:51~H.C 
... PCij~lLC·l 

ivi~': c 
85'02 
S'(51U2·3 
R5103 
~.~M510'1 

M5106 
!\,~~,w 08 

pe511 

MN511H 
P!essey SL511 
SGS TCA511 

SE511 
InterS!1 IH5110 
Micr,) !'~et .. MN511 0 

ji 

Svnertex SV51i1 

r/~,l 

5118 Ml!subishl M5118 
51 i 62 MltsublShl M5 ~ ~ 82 

512 AD AD512'" 

IPI M512 
Par,ason!c MEL51" 
RetICon RL512 

SAD5L:: 

SA0512D 
5120 Micro Net MN5120 

46 

3
'
7-41 5120' 

3'3-65 51201 

615·86 'j17(J9 
317·46 5112 

M~cr0 ~Jet "AN5: 20H 
M:ts~biSh; 

MN512:3 
MN5123H 

M5i231 
ADS13 
.ADS13.! 

""r"" 'Jet MN"l c,' 

~i~':;UJ1Sh: 

MICfC Net 

AD 

Mioo Net 

'.". 

M~5i31H 

MNSiJ2H 
M5l3;:; 

MN5i 33 
M;"S133H 
M5133 

ivlS,,j,, 

~,J,!1:3::; 

!v15~ 361 

AD514J 

AD514S 

Mf.JSi40 

~.-1!"J~) ~ /1 '.J!-., 

,'·,:1:~:)·,4.i 

SEt-1S 

D(;5158 
DG515C 

.) J ' -6S 
557 155 

096-49 

SoB -7 

31; -42 

561 ~52 

571·26 

5200 

5201 

Plessey 
S~gnet:cs 

MM! 

MMi 

AM! 

MMI 

/...,52/,X 
AJ520 

~·JC520 

TBA520 
'73A520 

5200 

5201 
520H 

fv1fl5203Q 

S5204A 

MM5204Q 

S20S 

5206-1 

AD521S 

~ indicates page nur:1bnr Ap~J;;cation Notf) [)lrectory 
* indicates adailioflai da[a is provloPo on the page nmeo 

Base 
?aqe'Li'1e "l~mber 

~;;·()<i ~L."""" j :>£ i ,; 

l 
i 

581 -431 
:S6' :;:~i 

-1f) I 
560-1651 
56, -145

1 559',186

1 

j~nrl 
f, ~,~ - ~ 1 

:;4" -72 
585·56 
54;:'·7352'4 
580·5 

~rr;7411 
56?:.,3. 
50U·!4 

582 ·34 I 

~.~~:~~'1 
f. 109·8 

~ ~~~:~; If 

3- e ;'3 

.1252 i 
* 125:: 
'02039 I 
:l:6-ti4 I 
318·70 ! 

~'l~r~ -7? ! 
3~~:~-73 I' 

~3~t; <?4 1 

~oo~ I 
~ ceo! ~ i ~ ~j~ 

.1057 
,,1057 

~ "8-9 
603-')9 

t-84-43 

5215 

5216 

MMI 

~~a~tG,1al 

'M,c',:) Nfl' 

t-,~2t!:J:1~i 

Net 

Device 

MN5210H 
5210-1 

fllHv152iO 
MN5211 
MN52i lH 
MM'i211 

Tv1N5212 ~ 

'AN5212H 

MN5213 
MN521:lH 
MM5213 

318-63 
1020-60 

1020 -g" 

'.~'rr' ;'if" MN5214 
MN5214H 

Mlcrn ~et 

~Jatioi1al 

M.r.:ro Net' 

AU 

San'y'o 

tAMI 

'-;cil.vnJ; 

AD 

Sanyo 
MMI 

MMI 

M~J5215 

MN5215H 
MM5215 
MN5216 
MN5216H 
MM52',8 
AU!J~~A 

AD522B 

AD52;::C 

.J\D522S 

STt<522 

l' Af~522 

NE522 
:,22 

:1'8·B:' 
318·6':1 

J ~ 8 -54 

::>4;j·ie 

570-9 
545 m7~ 

569·4? ' 

54.5~SV 

2169·30 ; 
::;458' 

604·68 i 
~80 -4L 

552 -1[; 

11 c29·;3 
49C!·4A 

~.fiM5220BL 1000 ·3'-' 
~.At\'15220EK 1 GOO-4 

MM5220LR 

f1l1rv15221 

MM5221RR 
5225·1 

AD523J 

AD523L 

STK523 

5230 
5230-1 

MM5230KP 
MM5230QW 
................ .." ..... ,-.." ... 
iViiJi;)t:~JV ..... ;.. 

MM5230QY 
5231 
5231·; 

MM5231 

MM52313US 

100{)·',? 

1020 -26 
102v~62 

1000-8 

':>87 -24 

605 ·27 
.1252 
.. 1252 
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Base 
Number Source 

5231 National 

5232 AMI 

5233 
5235 

5236 

5240 

5241 

5242 

5243 
5244 

5246 

525 
5250 

52506 
5251 

5252 

5253 

5255 

5257 

5258 
526 

5260 
5261 
5262 
5265 
5269 

527 

5270 

National 

National 
In\tel 

MMI 

National 
MMI 

MMI 

National 

MMI 

National 

National 

National 
Intel 

National 
National 

Plessey 
Micro Net 

MMI 

TI 
Micro Net 

MMI 

National 
Micro Net 

MMI 

Micro Net 

MMI 

MMI 
Synertek 
National 

Synertek 
National 
Signetics 

MMI 
MMI 
National 
National 
National 

. SignebCS 

National 

Device Page-Une 

MM5231 BUS 1000-62 
MM5231RP 1000-45 
S5232 1021 ·86 

1021-1' 
MM5232 1021 -93 

1022-2 
11 143-2 
11 143-3 

MM5233 1021 -95 
5235 343·1 

11 141-6 
5235-1 * 1252 

1020-85 
MM5235 1023-11 
5236-1 * 1252 

1020-86 
5240-1 *1252 

1021-54 
MM5240 1021 -36 

11 139·11 
11 143·1 
11 143-2 
11 143-3 

5241 .1252 
5241·1 .1252 

1021-58 
MM5241 999·4 

11 139-11 
11 143-1 
11 143-3 

MM5242 1022 -65 
1512-3 

MM5243 1021 -28 
5244 343-67 

11 141-6 
MM5244 1021 -89 
MM5246 1023 ·49 

1023-63 
SL525 
MN5250 
MN5250H 
5250-1 

SN52506 
MN5251 
MN5251H 
5251-1 

MM5251 
MN5252 
MN5252H 
5252·1 

MN5253 
MN5253H 
5253-1 

5255-1 
SY5255 
MM5257 

MM5257-2 *1319 

MM5257-4 *1319 
1019-41 

MM5257-6 

SY5257 
MM5258 
NE526 
SE526 
526 
5260-1 
526'1-1 
MM5262 
MM5265 
MM5269 
MM5269-1 

*1319 
1019-54 
1019-3 
1023-50 
550·18 
550-19 

11 129-3 
1022-89 
1022-90 

11 142-1 
11 141-21 
*1317 
*1317 

MM5269-2 
NE527 
SE527 
MM5270 

1014-88 
:1317 

550-25 
550-2 

*1325 
1008-95 
1511 

MM5270-5 *1331 

Ie MASTER 1978 

Base 
Number Source 

5270 National 

Synertek 
5271 National 

Synertek. 
5275 MMI 

5276 MMI 

528 t..D 

5280 MMI 

National 

Synertek 
5281 MM! 

Nalionai 

Synertek 
5282 MM' 

National 
5283 MMI 

National 
5284 MMI 

National 
5285 MMI 
5286 MMI 

5287 MMI 

Nabonal 
5289 MMI 

529 Signetics 

5290 , National 

5292 MMI 
5297 MMI 
5299 MMI 
530 AD 

National 
Plessey 

MM5270-5 1009 -46 
MM5270A *1328 

1008-67 
IIMSVOA-2 .1328 

1008-51 
SY5270 1008 -98 
MM5271 *1333 

MM5271A 
MM5271A-1 

SY5271 
5275-1 

5276-1 

AD528 
AD528J 
AD528K 
AD528S 

1008-55 
1008-96 
1009-26 
1008-68 

*1333 
1008-52 
1009-28 

.1252 
1023·8 

*1252 
1023-9 
565-69 
576-17 
571-39 
565-70 
571 "40 

5280-1 *1252 
1022-36 

5280-2 *1252 
MM5280 .1336 

.1008-108 
MM5280-5 .1342 

1009-51 
MM5280A *1339 

1008-73 
MM5280A-1 *1339 

1008-49 
MM5280A-2 * 1339 

1008-53 
SY5280 1008-116 
5281-1 *1252 

1022-42 
5281·2 *1252 

1022.-20 
MM5281 1008-109 

1009-35 
SY5281 1009-40 
5282·1 *1252 

5282-2 

MM5282 
- 5283·1 

MM5283 
5284-1 
MM5284 
5285-1 
5286-1 

5286-2 

5287·1 

5287·2 

MM5287A·1 
5289-1 

5289-2 

NE529 
SE529 
529 
MM5290 
MM5290-3 

1022-37 
*1252 

1022-17 
557-30 

*1252 
1022-43 
557-31 

1022-38 
557-32 

1022-44 
*1252 

1022-34 
1022-95 

*1252 
1022-16 

*1252 
1022-40 

*1252 
1022-19 
1008-47 

*1252 
1022-39 

*1252 
1022-18 
550-26 
550-3 

11 129-3 
*1344 
*1344 
1010-6 

MM5290-4 *1344 
1010-18 

5292 
5297 
5299 
AD530 

AD530S 
TBA530 
SL530C 

999-11 
'999 
999-11 
614-5 

11 130-9 
11 130-11 

614-6 
560-4 
546~41 

Base 
Number Source 

530 Plessey TBA530 
TBA530 
TCA530 

5300 

5301 

5303 

5304 

5305 

5306 

5307 

5308 

5309 

531 

53100 
53104 
53105 
53107 
53108 
5311 

5312 

5313 
5314 
5315 

5316 

5318 
532 

5320 
53200 
53201 
53202 
53203 
53204 
53205 
53206 
53207 
53208 
53209 

Signetics 

Telefunken T8A530 
MMI 5300 

5300-1 

Signetics SD5300 
MMI 5301 

National 
Signetics 
Motorola 
National 

Mitsubishi 
Motorola 
MM! 

MMI 

National 

MM' 

MMI 

National 

AD 

Sanyo 
Signetics 

National 
National 
National 
National 
National 
National 

National 

National 
National 
National 

EA 
National 
National 
AD 

NPC 
Sanyo 
Signetics 

5301·1 

NF5301 
SD5301 
MCM5303A 
MM5303 

M5304 
MCM5304A 
5305 
5305-1 

5306 
5306-1 

MM5307 

5308 
5308-1 

5309 
5309-1 

MM5309 

AD531 
AD531J 
AD531K 
AD531L 
AD531 $ 
STK531 
NE531 
SE531 
MM531 00 
MM53104 
MM531 05 
MM53107 
MM53108 
MM5311 

MM5312 

MM5313 
MM5314 
MM5315 

EA5316 
MM5316 
MM5318 
AD532 

AD532S 
ESM532 
STK532 
NE532 

SA532 

SE532 

SE532A 
Sprague UHC/O-532 

National 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishl 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 

UHP-532 

MM5320 
M53200 
M53201 
M53202 
M53203 
M53204 
M53205 
M53206 
M53207 
M53208 
M53209 

Arranged alphanumerically from left to ~ight. 

560-34 
560-75 
559-87 

560"' 
.1248 
.1248 

1003-1 
316-30 

.1248 

.1248 
1003-11 
559-34 
599-90 

1003-53 
349-52 

11 146-2 
244-51 

1003-55 

*1248 . 
1004-1 

.1248 

.1248 
1004-1 
258-1 
349-11 

.1248 

.1248 
1004-19 

.1248 

.1248 
1004-21 
556-1 

11 137-5 
, 130-11 

614-27 
614-28 
614-29 
614-30 
603-91 
SSa.34 
581-42 
561-11 
558 

556-1 
556-151 

, 137-5 
556-181 
556-1 
559-1 
614-7 

, 130-11 
614-8 
555-55 
604-10 
567-92 
590-48 
591-34 
567-93 
590-49 
567-94 
589-52 
588-47 
234-48 
346-24 
234-52 
346-28 
559-11 

239-71 

PART NUMBER 
Base 
Number Source 

5321 National 
53210 Mitsubishi 
53213 Pillsubishi 
532.'4 
53216 
53217 
53220 
53225 
53227 
53230 
53237 
53238 
53240 
53241 
53242 
!:j3243 
53244 
53245 
53247 
53248 
53250 
53253 
53260 
53262 
53270 
53272 
53273 
53274 
53275 
53276 
53280 
53283 
53284 
53285 
53286 
53289 
53290 
53291 
53292 
53293 

.53295 
53296 
533 

Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubtshl 
AD 

Device 

MM5321 
M53210 
M53213 
M53214 
M53216 
M53217 
M53220 
M53225 
M53227 
M53230 

'M53237 
M53238 
M53240 
M53241 
M53242 
M53243 

, M53244 
M53245 
M53247 
M53248 
M53250 
M53253 
M53260 
M53262 
M53270 
M53272 
M53273· 
M53274 

,M53275 
M53276 
M53280 
M53283 
M53284 
M53285 
M53286 
M53289 
M53290 
M53291 
M53292 
M53293 
M53295 
M53296 
AD533 

AD533S 
Sanyo STK533 

5330 

53307 
5331 

5332 
53321 
53322 
53323 
53325 
53326 
53332 
5334 
53345 
53347 
53348 
5335 

53350 
53351 
53353 
53354 
53355 
53356 
53357 
53358 
5336 

53360 
53361 

Sprague UHC/O-533 

Mitsubishi 
MMI 

National 
Raytheon 

Mitsubishi 
MM! 

National 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Signetics 
Mitsubishi 
Mitsubishi 
Mitsubishi 
MM! 

Mitsubishi 
Mitsubishi 
Mitsubishi 
MitsubIshi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
Mitsubishi 
MMI 

Mitsubishi 
Mitsubishi 

UHP-533 

M5330 
5330 
5330-1 

MM5330 
RC5330 
RM5330 
M53307 
5331 
5331·1 

MM5332 
M53321 
M53322 
M53323 
M53325 
M53326 
M53332 
SE5334A 
M53345 
M53347 
M53348 
5335-1 

M53350 
. M53351 
M53353 
M53354 
M53355 
M53356 
M53357 
M53358 
5336-1 

M53360 
M53361 

234-49 
346-25' 
234-53 
346-29 
241-12 

.1248 

.1248 
1003-35 

, 125-21 
1012-51 
1012-85 
236-13 

.1248 

.1248 
1003-36 

47. 



ICMASTER 
Base Base , Base Base 
Number Source Device Page·Line Number Source Device Page· Line Number Source Device Page-Line Number Sour.:;e 
--------------------------
53362 

53365 
53366 
53370 
53374 
53375 
53376 

53377 
53380 
53381 
53382 
53385 
53390 
53391 
53392 
53393 
53398 
53399 

534 

5340 

5341 

53478 
5348 

53483 
5349 

5.c~90 

53493 
535 

5350 

5352 

5353 

5357 

536 

5369 
537 

5370 
"~71 

5313 
5374 
5375 

5376 

48 

MrtsubiStii 
M:tsublShi 
MltSubishl 
MitsulilShi, 
M.tsubishi 
MitsuiJishi 
Mitsublshl 
Mitsubishi 
Mitsublshl 
Mitsut,shi 

Mitsub,shi 

Mitsub!shl 
MltsublShl ' 
Mitsubishl 
M:ts:,blsn, 
M,tsub,sn, 

MitsublSh: 
Mltsubishi 
MltSliblsh: 
Mitsub,sl'l 
AD 

Harns 
Signetlcs 

Masub'shi 
MMl 

Raytheon 

MMI 

Mltsub<shi 
MMI 

MMI 

Hams 
SlgnetlCS 

MMI 

~tv153362 

M53363 
'M63364 

M53365 
M53366 
M53370 
M53374 
M53375 
M53376 
M53377 
M53380 
M53381 
M53382 
M53385 
M53390 
M5339i 
M53392 
M53393 
M53398 
M53399 
AD534J 
AD534K 

. A0534L 
AD534S 
AD534T 
HD53d 
SA534 

11,15340 

5340 
5340-1 

RC5340 
RM5340 
5341 
5341-1 

M5347t; 
5348 
5348·1 

M53483 
5349 
5~49-1 

HD535 
NE535 
SE535 
5350 
5350-1 

Sig'lelics SD5350 

MMI 5351-1 

Mitsubishi M5352 
MMI !)a~l 

MMI 

Nationa! 

AD 

Hams 

National 

AD 

National 
N~~il'!~?1 

Mitsub,sfil 

M!tsublshi 
Mltsubishi 
National 

5352·1 

5353 
5353·1 

MM5357 

AD536J 

AfJ536K 
HD536 

SU536 
MM5369 
AD,)3(,) 
Af)537K 

AD537S 
MM5370 
~A~.A5T' 

M53 7 3 
M5374 

M5375 
MM5375 

MltsubiShl M5376 
National MM5376 

229-1 
5378 
631'9 
538 

5380 
237-1 5381 
237 -46 5382 
229 -61 5383 
227.7f> 5:iR4 

255-12 5385 
224-27 
224-101. 5386 
255 -69 
<:30-63 I 

228 -75 I 
230-1141 
228-124! 

252-15 1
\ 

252·138 
6~ 4 -, 1 

~1~-1~ I 

5388 
539 
5391 
5393 

5395 

5396 
5397 

~~::~~'i 
6;4-;~ I 
234-65 54 

567 -1441 
594·61 
241-115 

.1563 . I 

.1248 I 
100563 

1012-42 1 
1012-81 

.1563 I 

.1248 I 
1005-70 I 
254-137, 

.1563 I 
*1248 ! 

1005 -59 I 
22338 I 

*1563 I 
*1248' I 

1005-66 I 
;J;J9-1O I 
"2"7 • h l 
;3;:1;:21 

580-23 I 
574 ·44 I 

.1563 

.1248 
1006-28 

54COO 

54C02 

54C04 

S4C08 

54C10 

54C107 

S4C14 

54C150 
54C~5~ 

54(;1fi4 

54C157 

54C60 

54C161 

Natonai MM5378 
Nalionai MM53 il1 
SlgneLcs NE~38 

SE538 
MMi 5380-1 
MMi 5381·1 
Nat'of'a! MM5382 
Nat,en;;' MM5383 
MM! 5384-1 
MMi 5385·1 
Nat'onal MM5385 
MMi 5386-1 
National MM5386 
MMI 5387·, 
Na(!onai MM5387 
NEC A;"lenca I'PD5388 
SignetlCs NE539 
MitsuOlsr" 
MltsubiShl 
Na~'C;la: 

MI~Subsh, 

Nat:ona! 
Nat!onal 
NaMnal 

TI 
Harris 
National 
Hams 

Harris 
NaHonal 
Hams 

Hams 
Nailf;nai 

Hams 
Nationa! 
HarriS 
N,'3tl('J:'2! 

Natlonai 

Nal!00di 
Harm. 
Nat,or:ai 
Harr,s 

Harris 
r..':HJOI'dl 
HarriS 
Nanona! 

M5391 
M5393 
MM5393 
M5395 
MM5395 
MM5396 
MM5397 
MM54C 

SN54S 
HD54COO 
MM54COO 
HD54C02 
MM54C02 
HD54C04 
MM54C04 
HD54C08 
MM54C08 
HD54CiO 
MM54C10 
HD54C107 
MM54C107 
HD54C14 
MM54C14 
MM54C1bO 

MM54C151 
H054C154 

260 -57 54C i 62 Hams 

HD54C157 
MM54C157 
HD54C160 
MM54C160 
HD54C161 
MM54C161 
HD54C162 
MM54C162 312-75 Nahonal 

315 -47 54C 163 Hams HD54C Hi3 , 

556-154 54C373 
556-155 54C374 
556-1 54C42 
580-24 
574 -45 54C48 

1006-86 
1006-90 54C73 
556-~57 

556-158 54C74 
1006-87 
1006-91 54C76 
557-2 

1006 -85 54C83 
557-3 

i 006 -89 54C85 
557 ·4 
557-12 54C86 
565-24 
253 -81 54C89 
227-13 
598 ·71 
251 -1 
598 -200 
557 -5 54C90 
557 -6 

~ 102-12 54C901 
, 102-15 
~ 108-7 

209,165 
209-1 

205·8 

209-1 
209-1 
209-3 
209-7 

213 -2~ 

2<12 ·1 

54C902 

54C903 

54C904 

548905 

54C906 

54C907 

54C908 

Nationa' 
Hams 
National 
Harris 
Nai:onai 
Harris 
Nat!onal 
Harr;s 
Nat,onRI 

Hams 
Nat!Ona! 
Harris 
National 
Hams, 

NallOnal 
Hams 
Nationa! 
Hams 

National 

Harris 
National 
Harris 

NallOnal 

Harris 

Natlona! 

Harris 

Nahonai 

Harris 

Hams 
National 
Hams 
Natlonai 
Hams 205-1 

205-1 54C909 Hams 

National 

~v1~Y154C373 

MM54C374 
HD54\A2 
MM54C42 
HD54C48 
MM54C48 
HD54C73 
MM54C'13 
HD54C74 
MM"i4C74 

HD54C76 

MM54C76 
HD54C83 
MM54C83 
H054C85 
MM54C85 
HD54C86 
MM54C86 
HD54C89 

MM54C89 

H054C90 
MM54C90 
HD54C901 

MM54C901 

HD54C902 

MM54C902 

!-iD54C903 

MM54C903 

H054C904 

MM54C904 

HD54C905 
rv1M54C905 

HD54C906 
MM54C906 
HD54C907 
MM54C907 
HD54C908 
HD54C909 

MM54C909 

20B·'68j 

~~;:;~~1. 54::95 

207.1481 
207 -.~ 52! 54HOO 

209-' I 
209-5 i 
2C8~1011 
?Ofl-H)gi 

208-1731 

208-1811 5.1'-101 
204·7 ' 
204-11 I 
204-62 i 
204 -66 I 

210-57 I 
210-72 I 54H03 

I 
212 ·60 ! 54H04 

1011-75 i 
.1352 ' 

212 -63 
10 i ~ 

206-71 i 
206-73 I f,4H05 
205-49 I 

214-1771 
205-51 i 
214-1791 

, 109-13 I 
204.1561 54H08 

2~ 4 1821 
204 -158 
214 -1 

109·13 

214-1 
,; 109-1 

20d-' 
2~ 4 1 
204-1 

204-1 
204-1 

204·' 

208-93 
21:'>-63 

Tl 

ITT 

ITl 

NatiOi'lai 
Ray~rieO{) 

S'g1"'~,~,; 

TI 

S,gqf'ttCS 

M1.154C9:; 
54HJO 

54l' ,}\} 

SN54NU0 
5.t1HC~ 

iTT~)4HO'i 

DM54HOl 

54H03 
54,..,04 

iTT54H04 

54r-:05 

iTT5<iH05 

DM54H05 
54H05 
54H05 ' 

SN54H05 
'.:141-10& 

54i-i08 
!)4""~'t; 

54H1C 

Div1~";:'i~O, 

54HiO 

SN54HlO 

l '33 
S!\;S4H103 

553 -26 SN54rl, 06 
215-66 54Hl08 ~alrCldG 54Hl08 
553-28 Nat,en;;: OM5,"H 1 08 

*f.243 NallOflai MM54Cl63 20&-1 54C91O National MM54C910 .1358 S'gn!t;'cs 54H 1 0& 
1005-31 54C164 Hams 
244 -17 Nationa! 

.1ot);S ::>4L;lbo Hams 

.1248 Navor.i1i 

.1563 , National 

.1248 54C174 Harris 
1006-32 National 
317·28 54C175 Harris 

.. 1 26 -1 National 
615-18 54C192 Harris 
615-19 Nationa! 

326 -28 54C 193 Hams 

587-25 54C195 Harris 
21 ~i -ot! National 

54C200 Hams 

54C221 Hams 
National 

54C30 Hurns 
National 

54C32 Hams 

~D54C164 

MMS4C164 
HU04(;lb::> 

MM54C165 
:l4(;;,J 14 HarriS 

National 

2~ 2 -88 
1011-97 54H~1 54Hi 1 

HU04(,l:114 ,i , ,I ; ~4H11 

MM54C914 
HU54C'7~1 £U8~1 54C915 NatIonal MM54C915 
MM54C173 ,208-1 54C920 National MM54C920 

54H15 Faifchdd 54H15 

HD54C174 
MM54C174 
HD54C175 . 

MM54C175 
HD54C192 

54C921 National MM54C921 ~3.vtheon 54H"! 5 

206-1 
M~,~5dC192 206·1 54C922 Harr!s 
HD54C 193' 206 -34 Natlona; 
MM54C193 
HD54C195 
MM:'>4C19b 

MM54C20 

HD54C200 

206-44 

213-182 54C923 HarriS 
214 -:3 Natlona' 
;.09 <:1~ 54C925 neH f I~ 

209 -, 11 f.ationa' 
212-75 54C926 HarriS 

1012-110 

"''''''4G2l)1) .. 11"'5 

National 
H.3n-ic 

f\(at!o:a l 

Harris 
National 
National 

HD54C221 
MM501C221 
HD54C30 
MM54C30 
HD54C32 
MM54C32 

'''2 -?9 
1012-11254C928 
213-47 
'213 -59 54C929 
209 ·77 
209-83 
210-146 54C93 Harris 
210-156 ~'alional 

HD5.1C922 

MM54C922 

HD54C923 
MM54C9<'3 

329 . 15 54h;~O 

10S -5 
329,19 
j29-21 

Tl SN54H15 

54H20 

DM54H20 
64H2U 

MM54C925 
HD54C926 
MM54C926 

207 -35 SN54H20 
207 -33 54H21 Falrchlid 54H21 
20'1-37 

wn">4(;c,::n ?()7 _41 

',JiM>;4(.921 '101,4:3 

HD54C928 207 -47 
MM54C928 207 -49 
MM54C929 .1363 

2'12-14 

1016-90 

54H22 

HD54C93 
MM54C93 

205 -92 54H3Q 
205 -94 

ITT 

,Fairchiid 
r ... atfo:!d, 

ITT54H21 
nM,,>4j..p; 

:-'4 H;? " 

54H22 
DM54rl22 
54H22 

S;g";81ICo ~)4H22 

TI SN54H22 
Fa;rcr;;~c! 54H30 

!TT54H:)O 

11 lndlcates page number In Application Note Directory, 
* Indicates additional data is provided on the page noted. 
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21 ~-9 

226-38 

24~ 

241 -61 
2:1,) - 7 

235 n 

235,; 

238-18:' 
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Base Base 
Number Source Device, Page-une Number' Source 
---------------------------
54H30 

54H40 

54H50 

54H51 

54H52 

54H53 

54H54 

54H55 

54H60 

54H61 

54H62 

54H71 

54H72 

54H73 

54H74 

'54H76 

54H78 

54H87 

54LSOO 

National 
Signetics 
TI 
;:a!rch;'d 
:TT 
Nanonai 
Raytheon 
Signetics 
TI 
Fairchild 
ITT 
National 
S,gnetics 
Ti 
Fairchild 
ITT 
National 
Signetlcs 
TI 
Fairchild 
National 
Signetics 
TI 
Fairchild 
ITT 
National 
S,gnetics 
T! 
Fairchild 
ITT 
Nanonai 
Signetics 
TI 

Fairchild 
National 
Signetics 
TI 
Fairchild 
ITT 
NaltOnal 

S!gnet·cs 

Fair~~ild 

Nationai 
S,gnet.cs 
Ti 

Falrcr:iid 
l\Ia!i01;J' 
Signet,:s 
TI 
Falfch:id 
Nationai 
Sig1etlcs 
TI 
Fairchild 
ITT 
National 
Signetics 
TI 
Fairchild 
ITT 
National 
Signetics 
TI 
Fairchild 
ITT 
NaliOnal 
Raytheon 
Signet!cs 
Ti 
Faircriid 
14at'C'~2' 

S:gn6tlcs 
TI 
Fallch:ia 
NatlOf1a' 
Ti 

Fa;rc': :d 
~.!0~~'O:3 

Ti 
::Mendd 
VOlQlo!a 
Nat'l)n3' 
Raytheon 

DM54H30 
54H30 
SN54H30 
54H40 
ITT54H40 
DM54H40 
54HaO 
54H40 
SN54H40 
54H50 
ITT54H50 
DM54H50 
54H50 
SN54H50 
54H51 
ITT54H51 
DM54H51 
54H51 
SN54H51 
54H52 
DM54H52 
54H52 
SN54H52 
54H53 
ITT54H53 
DM54H53 
54H53 
SN54H53 
54H54 
tTT54H54 
DM54H54 
54H54 
SN54H54 
54H55 
DM54H55 
54H55 
SN54H55 
54H60 
iTT'54H60 
DM54H60 
54H60 

54H61 
DM54H61 
54H61 
SN54H6l 
5<1H62 
DM5<1H62· 
54H62 
SN54H62 
54H71 
DM54H71 
54H71 
SN54H71 
54H72 
ITT54.H72 
DM54H72 
54H72 
SN54H72 
54H73 

- ITT54H73 
DM54H73 
54H73 
SN54H7~ 

54H74 
ITT54H74 
DM54H74 
54H74 
54H74 
SN54H74 
54H76 

54H76 
SN54H76 
54H78 
DM54H78 
SN54'178 
54H87 
~'C54~87 

SN54H87 
54LSOO 
SWi4l.S00 
DM5<1LSOO 
54LSOO 
5<1LSOO 
SN54i..SOO 

Ie MASTER 1978 

239-1 
239-1 
239-1 
240-1 
240-1 
240-1 
240-1 
240-1 
240-1 
244-31 

244-41 
243-1 
243-1 
243-1 
243-1 
243-1 
242-1 
242-1 
242-1 
243-2 

54LSOl 

54LS02 

54LS03 

54LS04 

243 -82 54LS05 
243-84 
243-88 
243-90 
243-92 
<!43-49 
243 -51 54LS08 
243 -53 
243 -55 
243-57 
243-1 
243-1 
243 -1 54LS09 
243-201 
254-68 
254 -70 
254-72 
254 -74 54LS10 
254-':"6 
254-79 
254-81 
254 -82 
254-84 
254 -87 54,-S107 
254 -89 
254-91 
254-93 
234-193 
234 -195 54LS109 
234-197 
235-3 
234-149 
234-151 
234 -155 

234 -1571 54LS11 
234-159 
236-64 
236-66 
236-73 
236 -75 
236-77 54LS112 
236-182 
236 -184 
236-188 ' 
236-190 
236 -194 54LS113 
236-196 
236-116 
236-118 

236-120; 
236 -122 54LS114 
235-51 ' 
235 -53 i 
235 -55\ 
254 -60 
254 -62 
254 -65 54LS 12 
241-1 
241 -1 

241 -1 

241-1 
241 _1 

241 ~1 

54LS122 

Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetlcs 
It 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National -
Raytheon 
Signetfcs 
TI 
Fairchild 
National 
Raytheon 
S'glletics 
TI 
Fairchild 

NaliOnal 
Rayfheon 
Signetics 
TI 
Falrcnild 
National 
Raytheon 
Signetlcs 
TI 
Fairchild 
Motorola 
Natiollal 
Raytheon 
Signetics 
TI 

FairchNd 
Motorola 
National 
Raytheon 
Signetlcs 
TI 
Fairchild 
NaliOnal 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
Slgn'ltlcs 
TI 
Fa,rchlld 
Motorola 
National 
Raytheon 
Signetics 
T! 
Faircmld 
NaliOnal 
Raytheon 
Signetics 
TI 
National 
Raytheon 

Device 

54LS01 
DM54LS01 
54LSOl 
54LSOl 
SN54LS01 
54LS02 
SN54LS02 
DM54LS02 
54LS02 
54LS02 
SN54LS02 
54LS03 
SN54LS03 
DM54LS03 
54LS03 
54LS03 
SN54LS03 
54LS04 
SN54LS04 
DM54LS04 
54LS04 
54LS04 
SN54LS04 
54LS05 
SN54LS05 
DM54LS05 
54LS05 
54LS05 
SN54LS05 
54LS08 
SN54LS08 
DM54LS08 
54LS08 
54LS08 
SN54LS08 
54LS09 
DM54LS09 
54LS09 
54LS09 
SN54LS09 
54LS10 
SN54LsrO 
DM54LS10 
54LS10 
54LS10 
SN54LS10 
54LS107 
DM54LS107 
54LS107 
54LS107 
SN54LS107A 
54LS109 
SN54LS109 
DM54LS109 
54LS109 
54LS109 
SN54LS109A 
54LS11 
SN54LS11 
DM54LS11 
54LS11 
54LS11 
SN54LS11 
54LS112 
DM54LS112 
54LSl12 
54LS112 
SN54LS112A 
54LS113 
DM54LS113 
54LS113 
54LS113 
SN54LS113A 
54LS114 
SN54LS114 
DM54LS114 
54LS114 
54LS114 
SN54LS114A 
54LS12 
DM54LS12 
54LS12 
54LS12 
SN54LS12 
OM54LS122 
54LS122 

Base 
Page-Une Number Source Device 

242 -66 54LSl22 
242-75 
242 -82 54LS123 
242-88 
242-92· 
245-146 
245-152 
245 -154 54LS124 
245-159 
245 -165 54LS125 
245-169 
242-68 
242-73 
242-77 
242 -86 54LS126 
242-90 
242-94 
226-19 
226-22 
226-24 
226 -29 54LS 13 
226-31 
226-33 
226-95 
226-98 
226-1 
226 -1 05 54lS132 
226-107 
226-109 
239-32 
239-35 
239-37 
239.-42 
239-44 
239-46 
239-86 
239-91 
239-95 
239-97 
239-99 

54LS133 
54LS136 

241 -30 54LS138 
2Z:~ -33 
241-35 
241-40 
241-42 
241-44 
236-38 
236 -46 54LS139 
236-54 
236-58 
236-62 
235-74 
235-77 
235-79 
235-84 54LS14 

,235-86 
'235-88 
238-1 
238-1 
238-1 
238-1 
238-1 
238-1 
235-1 
235-1 
235-1 
235-1 

54LSl43 
54LS145 

54LS147 
54LSl48 

235-1 54LS15 
235-96 
235-99 
235-104 
235-106 
235-108 
235-127 54LS151 
235-130 
235 -132 
235-1 
235-1 
235-142 
241-88 
241 -90 54LS152 
241-94 
241-96 
241-98 
250 -175 54LS153 

* 275 

Raytheon 
TI • 

AMD 
NaliOnal 
Raytheon 

TI 
TI 

Fairchi!d 
NatIOnal 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 

Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 

Signetics 
TI 

Fairchild 
Fairchild 
Motorola 
Nalional 
Raytheon 
Signet!cs 
TI 
AMD 
J:'a?-'c'1;fd 

Motorola 
National 
Raytheon 
Signetics 
TI 

AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

54LS122 
SN54LS122 
SN54LS123 
DM54LS123 
54LSi23 

SN54LS123 
SN54LS124 

54LS125 
DM54LS125 
54LS125 
54LS125 
SN54LS125A 
54LS126 
SN54LS126 
DM54LS126 
54LS126 
54LS126 
SN54LS126A 
54LS13 
DM54LS13 
54LS13 

54LS13 
SN54LS13 
54LS132 
SN54LS132 
OM54LS132 
54LS132 

54LS132 
SN54LS132 
54LS133 
54LS136 
SN54LS136 . 
OM54LS136 
54LS136 
54LS136 
SN54LS136 
SN54LS138 
SIl;:."::f13S 
SN54LS138 
OM54LS138 
54LS138 
54LS138 
SN54LS138 
SN54LS139 
54LS139 
SN54LS139 
DM54LS139 
54LS139 
54LS139 

. SN54LS139 
Fairchild 54LS 14 
MotorOla SN54LS14 
National DM54LS 14 
Raytheon 54LS14 

Signetics 
TI 

TI 
Fairchild 
TI 
TI 
AMD 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Slgqetics 
TI 

AMD 
Fairchild 
Motorola 
t-.aliOnai 
Raytheon 
S'gnet,cs 
TI 
Fairchild 
Motoro:a 
Raytheon 
TI 
AMD 
Fairchild 

54LS14 
SN54LS14 
SN54LS143 
54LS145 
SN54LS145 
SN54LS147 
SN54LS148 
SN54LS148 
54LS15 
SN54LS15 
DM54LS15 
54LS15 
54LS15 
SN54LS15 
SN54LS151 
54LS151 
SN54LS151 
DM54LS151 
54LS151 
54LS151 
SN54LS151 
54LS152 
SN54LS152 
54LS152 
SN54LS152 
SN54LS153 
54LS153 

Arranged alphanumerically from left to right. 

PART NUMBER I."~L_'" 
Base 

page-Une Number Source Device 

250'-1 
250-181 
251-63 
251-66 

* 275 
251-72 
251-74 
256-15 
597 -68 
225-75 
225-78 
225-82 
225-84 
225-86 

* 264 
255-1 

* 264 
255-1 

232-1 
232 
232 
232 

* 264 
256-2 
256-4 
256-6 
231-72 
232-12 
232-15 

249-21 
249 -25 

54LS153 

54LSl54 

54LS155 

54L$156 

54LS157 

54LSl58 

54LSl60 

54LS161 

54LS162 

54LS163 

54LSl64 

54LS'65 

54LS166 
54LS168 

54LS168 

54LS170 

Motorola 
National 
Raytheon 
Signetics 
II 
National 
Signetics 
Fairchild 
Motorola 
National 
Raytheon 
TI 
FairChild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
NatIOnal 
Raytheon 
TI 
AMD 
I"airchild 
Motorola 
National 
RaytN~(l1' 

S,gnetics 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Rayth6O(l 
Signetics 
TI 
AMD 
'Fairchild 

Motorola 

National 

SN54LS153 
OM54LS153 
54LS153 
54LSl53 
SN54LSi53 
DM54LS154 
54LS154 
54LS155 
SN54LS155 
OM54LS155 
54LS155 
SN54t..S155 
54LS156 
SN54LS156 
OM54LS156 
54LS156 
SN54LS166 
SN54LS157 
54LS157 
SN54LS157 
OM54LS157 
54LS157 
54LS157 
SN54LS157 
SN54lS158 
54LS158 
SN54LSl58 
OM54LSl58 
54LS158 
54LS158 
SN54LS158 
SN54LS160 
54LS160 
SN54LSl6G 
DM54LS160 
54LS160 
SN54LS160A 
SN54LS161 
54LS161 
SN54LS161 
DM54LS161 

'S4tS151 
54LS161 
SN5.LS161A 
SN54LS162 
54LS162 
SN54LS162 
DM54LS162 
54LS162 
SN54LS162A 
SN54LS163 
54LS163 
SN54LS163 
DM54LS163 
54LS163 
54LS163 
SN54LS163A 
SN54LSl64 
54LSl64 

SN54LS164 
54LSl64 
DM54LSl64 

Raytheon 54LS164 

Signetics 

TI 

Fairchild 
TI 

TI 

AMD 
Fairchild 
NaliOnai 
TI 

AMD 
Fairchild 
National 
TI' 

AMD 

Fairchild 

54LS164 

SN54LS164 

54LS165 
SN54LS165 
SN54LS166 
SN54LS168 
54LS168 
DM54LS168 
SN54LS168 
SN54LS169 
54LS169 
DM54LS169 
SN54LS169A 
SN54LS170 

54LS170 

248-46 
248-50 
248-53 

.248-55 
248-61 
248-63 
248-65 
229-1 
229-1 

228-19 
228-23 
228-26 
228-29 
~ -3~l ..... "_'.'.0"." .... , 

228-37 
228-39 
229 
229 
229 
229 

227-1 
253-52 
253-57 

1027 -66 
253-59 

1027-69 
253-61 

1027-71 

* 272 
253-66 

1027-76 
253-68 

1027-80 
253-71 

1027-84 
253-6 
253-8 
253-25 
230-1 
230-1 
230-1 
230-
228-1 
228-1 
228-1 
228-1 
247 -46 

1010-56 
247 -50 

1010-60 

49 



,ICMASTER 
Base Bue Base 
Number Source Device Page-Line Number SOurce Device Page-Line Number SOurce Device 

--------~-------------- --------------------~-----
54lS170 Motorola 

54LSl73 

54LS174 

54LS175 

54LS181 

54LSl83 
54LSl89 

. 54lS190 

54t.5191 

5«..5192 

5«..S194 

54LS195 

54L5196 

~LS197 

50 

Nationa! 

Raytheon 

S'9netics 

TI 

Fairchild 
National 
Signetics 
TI 
AMD 
Fairchild 
National 
Raytheon 
SlQnetlCS 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Motorola 
Raytheon 
Signetics 
TI 
TI 
National 

AMD 
Fairchild 
Motorola 
National 
Raytheon 
SignetICS 
TI 
AMD 
Fairchild 
Motorola 
National 
Raymeon 
SlQnetics 
TI 

AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signet'.cs 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
Tl 
AMD 
Fairchild 

Motorola 
Raytheon 
TI 
AMD 
Fairchild 

Motorofa 
Raytheon 

Signetics 
T' 

Fairchild 
MOtorOla 
Nabonal 
Raytheon 
TI 
Fairch:!d 
Motorola 
National 
Raytheon 

SN54lS170 

DM54LS~70 

54LS170 

54LS170 

SN54LS170 

54LS173 
DM54LS173 
54LS173 
SN54LS173 
SN54LS174 
54LS174 
DM54LS174 
54LS174 
54LS174 

SN54LS174 
SN54LS175 
54LS175 
SN54LS175 
DM54LS175 
54LS175 
54LS175 
SN54LS17S 
SN54lS18-1 
SN54LS181 
54LS181 
54LS181 
SN54LS181 
SN54lS183 
DM54lS189 

SN54LS190 
54LS190 
SN54LSl90 
DM54LSl90 
54LS190 
54LS190 
SN54LSl90 
SN54LS191 
54LS191 
SN54LS191 
DM54LS191 
54LS191 
54LS191 
SN54LS191 
SN54LS1S2 
54LS192 
SN54LS192 
DM54lS192 
54LS192 
54LS192 
SN54LS192 
SN54LS193 
54LS193 
SN54LS193 
DM54LS193 
54LS193 
54LS193 
SN54LS193 
SN54LS194A 
54LS194 

SN54LS194 
54LS194A 
SN54LS194A 
SN54LS195A 
54LS195 

S~.J54LS195 

54LS195 
54LS195A 
54LS195A 
SN54LS1S5A 
54LSl96 
tlNtl4LSl96 
DM54LS196 
54LS196 
SN54LS196 

SN54LS197 
DM54LS197 
54lS197 

247 -53 54LS197 TI SN54lS197 
54LS20 
SN54LS20 
DM54LS20 
54LS20 
54LS20 
SN54LS20 
SN54lS207 
SN54LS208 
SN54LS209 
54LS21 
SN54LS21 
DM54lS21 
54LS21 
54LS21 
SN54LS21 
SN54LS214 
SN54LS215 
54LS22 
SN54LS22 
DM54LS22 
54LS22 
54LS22 
SN54LS22 
DM54LS221 
54LS221 

1010-65 54lS20 Fairchild 
247 -55 

1010-69 
247-59 

1010-53 
247 -65 

1010-73 
247-67 

1010-77 
237-29 
237-31 
237-33 
237-35 

54LS207 
54LS208 
54LS209 
54LS21 

Molorola 
National 
Raytheon 
Signetics 
TI 
TI 
TI 
Motorola 
Fairchild 
Motorola 
National 
Raytheon 

237 -1 Signetics 
237-1 TI 
237 -1 54LS214 TI 
237 -1 54LS215 I TI 
237 -201 54LS22 Fatfchild 
238 -3 Motorola 
237 -60 National 
237 -64 Raytheon 
237 -67 Signetics 
237-71 TI 
237 -78 54LS221 National 
237 -80 Raytheon 
237-82 
224-45 

. 224-50 
Signetics 
TI 

224 -54 54LS240 AMD 

54LS221 
$N54LS221 
SN54LS240 

224-58 
224-60 
223-11 

.1289 
1011-70 
230-78 
230-82 
230-85 
230-87 
230-93 

Fairchild 54LS240 

MMI 54LS240 

Raytheon 54LS240 

TI SN54LS240 

230 -95 54LS241 AMD SN54LS24i 
230-97 
228-88 
228·92 
228-95 
228·97 

1026 

Fairchild 54LS241 

MMI 54LS241 

Raytheon 54LS241 

TI SN54LS241 

54LS242 AMD SN54LS242 

Raytheon 54LS242 

TI SN54LS242 

S4lS243 . Raytheon 54LS243 

TI SN54LS243 

54LS244 MMI 54LS244 
Raytheon 54LS244 

54LS245 

54LS247 

54tS248 

54L'S249 

54LS253 

TI SN54LS244 

MMI 54LS245 

TI SN54LS245 
54LS245 

~~atiOnnf DM54LS247 
TI SN54LS247 
Nationa! DM54LS248 
Ti SN54LS248 
National DM54LS249 
TI SN54LS249 
AMU 
Fairchild 
Motorola 
Raytheon 

SN54LS251 
54LS251 
SN54LS251 
54LS251 

Sign6tcs 54LS251 
TI SN54LS251 

AMD SN54LS253 

227 -11 54LS253 I=a!rchild 
240 -29 Motorola 
240-32 
240-34 
240-39 
240-41 
240-43 

1013-33 
1013-34 
239-89 
238-82 
238-85 
238-87 
238-92 
238-94 
238-96 

1016-50 
1016-24 
240-157 
240-160 
240-162 
240-166 
240-168 
240-170 
250-196 

* 275 
251-4 
251-6 
251-8. 
256-115 
332-47 
256-117 
332-51 
256-1 
332-54 

* 279 
256-126 
332-66 
256-129 
333-6 
256-147 
332-15 
256-149 
332-19 
256-152 
332-22 

* 279 
256-158 
332-34 
256-161 
332-39 
340-6 
340-50 

* 282 
256-47 
340-8 
256-53 
340-11 

* 282 
256-49 
340-10 
256-55 
340-12 
256-1 

* 279 
256-1 
256-1 
332 

341 
256-1 
342 

325 ·57 
325-73 
325-65 
325-95 
250-52 
250-56 
250-59 
250-66 
250-70 
250-72 

1512-1 
249 

Raytheon 
Signetics 
TI 

54LS2S5 Raytheon 
54LS256 Fairchild 
54LS2S7 AMD 

Fairchild 
Motorola 
National 
Raytheon 
Signetics 
Ti 

54LS258 AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 

54LS259 Fairchild 
Motorola 
1"1 

54LS26 Fairchild 
National 
Raytheon 
Signetics 
TI 

54LS26Q Fairchild 
Signetics 

54L$261 Raytheon 

Signetics 
TI 

54LS266 Fairchild 
Motorola 
Nalional 
Raytheon 
Signetics 
TI 

54LS27 Fairchi!d 
Motorola 
National 
Raytheon 
Sl9nellCs 
TI 

54LS273 AMD 
Ti 

54lS275 TI 
54LS278 TI 
54LS279 Fairchild 

Motorola 
Na~onai 

Raytheon 
Signetics 
TI 

54LS28 Raytheon 

TI 
54lS200 Fairch!!d 

54~S281 AMD 
54LS283 Fairchild 

54LS289 
54i.529G 

Motorola 
National 
Raytheon 
TI 

Natlonai 
FaJrchiio 
Motorola 

TI 

54LS293 f"a.rchi!d 
Motorola 
SJgnellcs 
TI 

54LS295 Fairchild 

Motorola 
Nationai 

TI 
54LS298 FaIrchild 

54LS253 
SN54LS253 
QM54"'S253 
54LS253 
54LS253 
SN54LS253 
54LS255 
54LS256 
SN54LS257 
54LS257 
SN54LS257 
DM54LS257 
54LS257 
54LS257 
SN54LS257 
SN54LS258 
54LS258 
SN54LS258 
DM54LS258 
54LS258 
SN54LS258 
54LS259 
SN54LS259 
SN54LS259 

54LS26 
DM54lS26 
54LS26 
54LS26 
SN54LS26 
54LS260 
54LS260A 
54LS261 

54lS261 
SN54LS261 
54lS266 
SN54LS266 
DM54LS266 
54LS266 
54LS266 
SN54LS266 
54.LS27 
SN54LS27 
DM54LS27 
54LS27 
54LS27 
SN54LS27 
SN54LS273 
SN54LS2i3 
SN54LS275 
SN54LS278 
54LS279 
SN54LS279-
DM54LS279 
54LS279 
54LS279 
SN54LS279 
54LS28 
54LS28 
SN54LS28 
54LS280 
SN54LS2BO 
SN54LS281 
54LS283 
SN54LS283 
DM54LS283 
54LS283 
SN54LS283 
DM54LS289 
54LS290 
SN54LS290 
54LS290 
SN54LS290 
54LS293 
SN54LS293 
54LS2f13 
SN54LS293 
54LS295 

SN54lS295 
DM54LS295A 
54LS295A 
SN54LS295B 
54LS298 

11 indicates page number in AppliCatIOn Note DIrectory. 
* Jndicates additional data is provided on the page noted. 

Base 
Page-Une Number SOurce Device 

249 ·63 54LS298 Motoro!a SN54LS298 
249-66 
249·60 
249-76 
249-78 

248-86 
248-89 
248-91 
248-98 
248-101 
246-24 
246-27 
246·29 

1512·1 
242-i 
242-1 
242-1 
242·1 
242-1 

* 284 
223-1 
223-1 
223·1 
244-1 
244-1 
244-1 
244-1 
244-1 

245-1 
245-1 

254-1 
246-1 

246··1 

245·1 

223·71 
223·79 
223-85 

1011·68 
229·33 
229-39 
229-49 
229-53 
227-37 
227-43 
227-51 
227-55 

54LS299 

54LS30 

54LS314 
54LS315 
54LS32 

54LS322 

54LS323 

54LS324 

54LS325 

54LS326 

54LS327 

54LS33 

54LS347 
54LS348 
54LS352 

54LS353 

54_5362 
54LS363 
54LS364 
54LS365 

54LS~ 

54lS367 

54LS368 

54LS37 

TI 

AMD 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signebcs 

TI 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 

TI 

AMD 
TI 
TI 

TI 

Ti 

TI 

Fairchild 
Raytheon 
S!gnetlCs 
TI 
TI 
TI 
Fairchild 
National 
Ti 

Fairchild 
~atlonal 

TI 
Ti 
T! 
Ti 

54LS2i18 

SN54LS298 

SN54LS299 
54LS299 
SN54LS299 
54LS30 
SN54LS30 
DM54LS30 
54LS30 
54LS30 
SN54LS3C 
SN54LS314 
SN54LS315 
54LS32 
SN54LS32 
DM54LS32 
54LS32 
54LS32 
SN54LS32 
SN54LS322 

SN54LS322 

SN54LS323 
SN54lS323 
SN54LS324 

SN54LS325 

SN54LS326 

SN54LS327 

54LS33 
54LS33 
54LS33 
SN54LS33 
SN54lS347 
SN54LS348 
54LS352 
DM54LS352 
Sl\j54LS352 
54lS353 
DM54LS353 
SN54lS353 
SN54LS362 
SN54LS363 
SN54.LS364 

!=a:rcI1i1d 54LS365 
Motorola SN54LS365 
Natona: OM54LS365 
Raytheon 54LS365 

Signetics 
TI 
Fairm!d 
Motorola 

54LS365 
SN54LS365A 
54Lsass 
SN54LS366 

National DM54LS3SS 
Raytheon 54LS366 

Signetics 
TI 

. Fairchild 
Motorola 
National 
Raytheon 

Signetlc~ 

Tl 
Fairchiid 
Motoro!a 
National 
Raytheon 

Signencs 
TI 
Fa:rchild 
Motorola 
Naiionai 
Raytheon 
Signetics 
TI 

54LS366 
SN54LS366A 
54LS367 
SN54LS367 
OM54LS367 
54LS367 

54LS367 
SN54LS367A 
54lS368 
SN54LS3se 
DM54LS368 
54LS368 

54LS368 
SN54LS366A 
54LS37 
SN54LS37 
uM54LS37 
54LS37 
54LS37 
SN54LS37 

Page-Line 

237-1 
248-1 
23; -1 
248·1 
237-1 
248·1 
252-1 
252-180! 

252-182
1' 

239 -138 
239-1411 

239-
143

1 
239·148 
239-150 

1~~:~~:21 
1016·22 I 
245·19 i 

245-22 1 
245-24 
245·29 
245-31 I 
245-33 : 
223-1731 
253-1041 
223··1771 
253-1081 
252-17°1 

252-
184

1 
256-9 
597-16 
256-17 1 
597 ·72 I 

256-19 I 
597 -74 I 
256-21 i 
597 -76 I 

245-186\' 
245-190 
245-1921 
245-194', 
325-141 
254-172! 
249-90 I 
249-92 I 
249 -94 1 

249-97 ! 
249·99 I 
249-10~ 

1512.129; 
246-52 i 
238-36 I 
225-1401 
225 -146! 
225-1501 

• 286 ' 
225 -:56: 
225-164' 
225-168\ 
225.159i 
226-1641 

226-168! 

• 286 1 
226-1761 
226-182. 
226-18~ 
225-1421 
225-1481 
225-152i 

* 286 i 
225-1621 
225·1661 
22? -1l01 
226-161' 
226-156! 
226-1701 

• 286 'I 

226'180, 
226 ·184l 
226-1881 
242-2 i 
242-5 ! 
;:;~~ 2 I 
242-14 I 
242-16 

Ie MASTER 1978 



Base Base 
Number Source Device page-Line Number Source 

---------------------------
54LS373 

54LS3~4 

54LS375 

54LS377 

54LS378 

54LS379 

54LS38 

54LS381 

" 54LS384 

54LS385 

54LS386 

54LS388 
54LS390 

54LS393 

AMD SN54LS373 
MMI 54LS373 

Raytheon 54LS373 

Ti SN54LS373 
AMD S\-S4~S3;4 

MMI 54LS374 
Raytheon 54LS374 
TI SN54LS374 

, Signetics 54LS375 
TI SN54LS375 
AMD SN54LS377 

Fairchild 54LS377 
Raytheon 54LS3n 

TI 
AMD 
TI 

AMD 
TI 

Fairchild 
Motorola 
National 

Raytheon 
" Signetics 

TI 

AMD 
TI 
AMD 
TI 
AMD 
TI 

National 
Raytheon 

Signetlcs 
TI 

AMD 
Fairchild 
TI 
Fairchild 
TI 

SN54lS377 
S"N54LS378 

SN54LS378 
SN54LS379 

SN54LS379 
54LS38 
SN54LS38 
DM54LS38 

54LS38 
54LS38 
SN54LS38 
SN54LS381 
SN54LS381 

, SN54LS384 

SN54LS364 
SN54LS365 
SN54LS385 
DM54LS386 
54LS386 

54LS386 
SN54LS386 
SN54LS388 

54LS390 
SN54LS390 

• 54LS393 
SN54LS393 

54t~ '"airctmd !14tS395 
National DM54LS395 
Raytheon 54LS395 

Signetics 54L5395 
TI SN54LS395A 

54LS396 TI SN54LS396 

54LS398 TI SN54LS398 

54LS399 AMD SN54LS399 

TI SN54LS399 

54LS40 Fairchild 
Motorola 

National 
Raytheon 
Signetics 
TI 

54LS42 Fairchild 
Motorola 

National 
Raytheon 

Signetics 

TI 

54LS40 

SN54L540 
DM54LS40 
54LS40 
54LS40 

SN54LS40 

54LS42 
SN54LS42 

DM54L842 
54LS42 

54LS42 
5N54LS42 

54LS424 TI SN54LS424 

54L843 Raytheon 54LS43 

54LS44 Raytheon 54LS44 

54LS445 TI 
54LS47 Fairchild 

National 
TI 

54LS48 Fairchild 
Natiwai 
Ti 

SN54LS445 

54LS47 
DM54LS47 
Sr,,54lS47 

54LS48 
DMS4LS48 
SN54lS48 

54LS49 Fairchild 54LS49 
Nat!ona! DM54LS49 
T' SN54i...S49 

Ie MASTER 1978 

246 -41 54LS490 
246-44 

* 288 54L55 ' 
~4~-~~ I 
<:!4b-041 
238 -29 
238-32 

* 288-
238:38 54LS54 
246 -159 
246-163 

238-53" 
238-56 

* 288 

Fairchild 
TI 
Falrchi;d 
Motorola 

National 
Ray:r-,eon 
Signetics 
TI 
F:;:rch'!d 

Motoro'a 
NatIOnal 
Raytheon 

S'gnet,c5 
TI 

238-58 
238-60 

54LS55 " Falrchiid 

237 -155 
237-159 

237 -97 
237-99 
242 -152 54L563 
242 -155 54LS668 
242 -161 54LS670 
242-159 
242-165 

242-166 
224-82 
224-85 
223 -163 
223-167 
223-125 
223-129 
244 -105 
244-113 

244-117 
244-121 

Motorola 
N3tlonal 
Raytheon 
Signet,cs 
TI 
Ti 

TI 
AMD 

Fairchild 

Motorola 

Nattonal 

Raytheon 

S,gnetic5 

TI 

237- 112
1 

230 -37 

54LS73 Fairc~ilG 

230-43 I 

227 -62 1 

~;~~~ I 

Motorola 
National 
Raytheon 
Signetics 

252 -53 I 54L874 Falrc,hllo 

* 291" 
252 -58 
252-60 

252-62 
247-4 

253 -; 12 54LS75 

237-1461 
248-189 

237 -130 
248 -174 
237 -148 54LS76 
248-191 

240-102 
240-105 
240-107 54LS77 
240-112 
240-114 

240-116 54L878 
231 -163" 
231 -f66 

231-168 

Mctorola 
Na~iona' 

Raitheo1 
S,gne;,cs 
TI 

Natl6nal 
Ray1heon 

Signet!cs 
TI 
National 
Raytheon 
Signetics 

Ti 
Falrch;ld 

Raytheon 
TI 
Nat,o~a: 

Raytheon 
S!gretlcs 

TI 
• 266 54L583 Fairchild 

231 -173 Motoroia 
231 -175 National 
231-177 

1510-173 

Ravtr,eon 
TI 

* 266 54L585 Fa;rcniid 
231 -92 National 

* 266 ~",t"F,r 

231 -1 121 S;gniltlcs 
232-<7 I T: 
325 -1 071 54L886 Falrnlo 
325 -122! M0tn rQ la 

325 -135i Ravrneor, 

325 -40 ! 
325 -55 : 
325 -71 I 54LS90 Fa -Ch,IG 

224 -1 781 Malore," 
1 508 -54 I ~Wma! 
~ 532 -3 I Ra"jthE'on 

325-79 i 
325 -83 I SignEltIC$ 

325 ·93 ~ T! 

Device 

54LS490 
SN54LS490 

54L851 
SN54L851 
DM54LS51 
54~S51 

54L851 
SN54LS51 
54L854 
8N54LS54 

DM54LS54 
54L854 
54LS54 
SN54LS54 
54L855 
SN54l555 
DM54LS55 
54LS55 
54LS55 
SN54LS55 

8N54i..S63 
SN54LS668 
SN54LS67C 

54LS670 

SN54LS670 

DM54LS670 

54i..S670 

54LS670 

SN54LS670 

54LS73 
SN54LS73 
DM54LS73 
54LS73 
54LS73 

54LS74 
SN54lS74 
DM54LS74 

54LS74 
54L874 
SN54LS74A 

54LS75 
DM54L575 
54L875 
54LS75 

St\i54LS75 
DM54l576 
54LS76 

54LS76 
SN54L.S76A 

54L577 
54LS77 
SN54LS77 
DM54LS78 

54LS78 
54LS78 
SN54LS78A 
54LS83 
5t-J54LS83 
DM54LS83A, 
54LS83A 

SN54LS83A 
54LS85 
DM54LS85 
'iJI SBS 
541885 

SN54L.S85 
54LS86 
S~'454LSe6 

54LS86 
54LS86 

54LS90 

SN·5!!:"'S90 
D~l54LS90 

54lS90 

54LS90 
S~6';;_S30 

Base 
page-Line Number Source " Device 

230-40 
230-45 
243-160 
243-~631 

" I 

~~~-:~~I 
C4..)-, I VI 

243 -1721 
243-1741 

243 -32 1 

243 "35 i 
243 -37 I 
243 -42 

248 -44 I 
24346 

243 -179," 
243-181, 

24 3-183'" 
243-188 

243-19°1 
243-192 
257 -1 

230-179 
247 -73 

1010-79 
247 -77 

1010-81 
247 -80 

1010-84 

247 "82 
1010-86 

247 -8a 
1010-88 
247 -90 

1010-90 

247 ·92 

236-36 
236 -42 
?31'>-44 
236-50 
236-56 
:-'~l:\-.f!<~ 

236-161'>1 

236 -1691 
236-171 
?36-176! 
236- 178 1 
236 -180 1 

2<15146! 
246-1501 
246-155\ 

246-157 1 
246-1611 

236-1061 
236-1101 

236- 112 1 
236-114 
246-113 
246-118 

54LS91 

54lS92 

54L893 

54LS95 

54L596 

54L164 

54L187 
54L91 

54L95 

54L99 
54ROO 
54R02 
54R04 
54805 
54810 
54R11 
54R112 

54R1,4 

54R15 
54R18i 
54R 182 

54R20 
54R22 

54R40 
54R64 
54R65 
54R74 

54800 

54S02 

246 -120 54503 

235-41 
235-45 

235 -47 
235 -49 54504 
223-58 
223-64 
223-68 
223 -75 

223 -83 

225-13 J 
225-17 I 
?:?"'?' I 

54S05 

54508 

225 -23 II 54509 
225 -25 
244 -99 I 
244 -103: 54S10 
244,1091 

229 -:31 ~j4S: < 

22937 
<'29 ·41 

,,268 54S112 

229 -45 i 

Raytheon 54LS91 

-:-, SN54L591 

Farchl'd 54LS92 
rv~O~(;f0:a 31\154L392 
Nationa' DM54LS92 
Raytheon 54LS92 

S;gne!,:;s 54LS92 

Ti 5N54LS92 
Fa,rcbld 54LS93 

MotorOla 5N54LS93 
Raytheon 54LS93 

T! 

Motorola 
r-<at!onal 
Raytheon 

TI 
Signetics 

TI 
NaliOIlai 

TI 
National 

Nat'onal 
T, 
~atioha! 

54LS93 

SN54L893 
54L595 

5N54L595 
DM54L895 
54l.S95 
54LS95B 

SN54LS95B 
54LS96 

5N54LS96 
_DM54L 164 

SN54L164 
DM54L187A 
DM54L91 
SN54L&1 
DM54L95 

" Sr~54L95 
TI SN54L99 
Ra,theon . 54ROO 

Ray1i,eo;-": 
Raytr9~r 

Raytroo', 
P.~ytt"!91)" 

t1al'tt'eoc 

Raytheon 

RAytheon 
Rojtri60n 

~aytheo'l 
i;a,/ir,oon 

Raytl,eorl 
Ra\'~reon 

RaJth8o~ 

Raytheon 
Raytheon 

Raytheon 
Fal~ch!ld 

I=errantl 

S'9netlcs 
T, 

i=a"Chl'o 
Signetics 

TI 
Fairchild 

Ferranti 
Signet,cs 

TI 
Fairchild 
Signetics 

TI 
Fairchild 

TI 
!=a:rchild 
S'g1etics 

FairCh,:d 

Sl~,latics 

TI 

54R02 
54R04 

54805 
54R 1 0 
54Ri1 
54R112 

54R114 

54R15 
54R18, 
54R182 

54R20 
54R22 
54R40 
54A64 
54R65 

54R74 

54500 
ZN54800 
54800 

SN54500 
54802 

54802 
5N54S02 
54503 
ZN54503 

54503 
8N54S03 
54504 
54S04 
5N54S04 
54S05 
54805 

SN54505 
54808 
54808 
S"'!':·4S0~ 

54509 
54509 
SN54S09 
54S10 
54810 

SN54S10 
545109 

;:arcr"ij 54S 1 1 

54S1 '] 
SN54S11 
S4S1'1 2 

MotorOla SN548112 
548'12 
sr~54S112 

Arranged alpnanumencaily from left to right. 

Base 
Page-Line Number Source 

* 272 545113 Fairchild 
253 -96 Motorola 

1027 -97 
253-98 

S'9netlcs 
T! 

231 -13 54S114 FairChild 
281 - j 5 S!gnetlcs 
231 -17 TI 

* 268 545124 Tt 
231 -21 

231 -23 548132 Fa!rchdd 
231 -25 TI 
227 -35 548133 Fairchild 
227 -41 Signetics 

• 268 Ti 
227 -47 545134 Fairchild 
227 -49" S!gnetics 

227 -53 TI 
251 -174 548135 Fairchild 

1025-111 TI 
251 -177 545138 AMD 

1026 -8 Falrc!li/d 
1026-16 TI 

251 -181 548139 AMD 

251 -184 Fairchild 
_ 252-125 

252-127 
Signetics 
TI 

1027 -55 54S1-40 Fairchild 
1027 -57 
1020-87 
1027 -88 
1027 -86 
1025 -49 
":(j2~-43 I 
1025-44 I 
241-161 1 
246-3 

226 -47 i 
226-121 1 

241 -57 I 
238-1531 

- 235-186( 
~;;: -;-?" 

235-,
29

1 
238 -192 

224-62 i 
224-115' 

240-56 I 
240 -1801 
240.,3,1 

243-95 I 
243-106

1' 

236 -192 

2f~ -1671 

241 -169" 
241 -1741 

241 -176\ 
24b -1 73i 
245-176 

245-178 
242-113 

242-115 

242-120 
242 -122 
226-53 

226-60 I 
226-63 " 
226-1271 

226 -1341 

226 -1381 
239 -56

1 

239 -58 

239-103 

S'gnetics 

54815 FiNchlia 

Ti 
54S151 AM~ 

;:alrc~iid 

Signetcs 

548153 AMD 
Fairchild 

TI 

54S157 AMD 
rairchild 

S'gretlcs 
TI 

Fairc~,;id 

Signetics 
TI 

5451"60 AMD 

545161 AMD 
54S162 TI 
54S163 TI 
54S 167 Fairchild 
54S168 TI 
548169 TI 
54S174 AMD 

Fairchild 
, Signetics 

TI 
548175 AMD 

Fa,rcnlld 

TI 
548181 AMD 

Fa!rchild 

S;gnet'cs 
TI 

TI 
239-105 54S18~ Na;joilai 

239-107 545188 National 
241 -63 
241 -68 11 

24' -7' :'481 89 AMI) 
235 -SO National 

238-
159

1' 

238 ~ 164 S,gr-'B: CS 

238 -166: T: 
235~171i 54Si94 A~\'~D 

235-1751 
28<; -1781 

2:j~ 18°1 

Device 

548113 
SN54S113 
545113 

SN54S113 
545114 
545114" 

5N54S114 
5N54S124 

54S132 

SN54S132 
545133 
545133 
SN545133 
545134 
548134 

SN548134 
54S135 

8N54S135 
SN54S138 

548138 
8N545138 
8N548139 
545139 
548139 

SN548t,39 
548140 

545140 

SN548140 

54815 
54815 

5N54S15 . 
SN54S15, 

54S151 
54S151 
S~J548i51 

8N54S153 
548153 

- 5<1515-3 
SN54S153 
5N545157 

545Mi7 
548157 

5N54S157 

8N5451 58 

545158 
54S158 

5N54S158 
SN545160 
SN54S161 
5N54S162 
SN54S163 
545167 
SN54S168A 
SN54S169 
5N54S174 

545174 
548174 

8N545174 
5N548175 

548175 

8N54S175 
5N545181 
545181 
545181 

SN54S181 

235-11 
235-11 
235-11 
235-11 
235-
235-1 
235-151 
256-23 
597 -69 
255-171 
255-1 
239-1 

234 

333 
234 

333 
234 
333 

249 
249 

247-18.". " 

247-192 

248-4 
248-68 
248-70 
248-74 
248-77 
229-168 

228-41 
230-11 
228-47 
254-134 

230-181 
228-181 
238-5 

• 143-10 

238-7 
238-12 
238-14 
237 -84 

11 143-10 
237 -86 
237-93 
224-64 • 

224-66 
224-73 
224-75 

~4S182 224 -117 

SN54S182 224-124 
DM545187 1020 -40 

DM54S188 *1262 
1003-8 

8N548188 1003-18 

SN54S 189 1011 -33 
DM54S189 .1292 

1011-34 

548189 1011-36 
5N548189 1011-37 

SN54S194 252-25 
1026-37 

11 143-10 
54$ 194 252 -27 

51 



ICMASTER 
Base I Sase 
_N_Umber ___ Sou_rc-e--Oe_v-ic-e __ -pa-g-e-_Un--_e Number Source 

548194 National DM548194 1026-45 548287 National 
TI 8N54S194 252-30 

54S195 AMD 

Fa:rchild 
NatIOnal 
TI 

548,96 TI 
54S197 TI 
54S20 Fairchild 

54S200 

54S201 
54S206 

Ferranti 
SiQfI",ti<:s 

TI 
National 
Signetics 
Signetics 
National 

545207 TI 
54S208 TI 

54S22 Fairchild 
Ferranti 
Signetics 
TI 

54S226 TI 
54S240 AMD 

MMI 

Raytheon 

TI 

54S241 AMD 

MMI 

RaytheOf1 

TI 

54S242 AMD 

54S243 AMD 

54S244 AMD 
MMI 

Raytheon 
545251 AMD 

Fairchdd 
TI 

548253 AMD 
Fairchild 
Signetics 

548257 AMD 
Fairchild 
TI 

54$25B AMD 
Fairchild 

TI 

548260 Signetics 
TI 

545266 TI 
548270 National 

TI 
54S271 National 

Ti 
54S2i5 II 
548280 TI 
548281 Ti 
545283 T4 

SN54S195 

548195 
DM54S195 
SN54S195 

SN54S196 
SN54S197 
54S20 
ZN54S20 

1026-49 
251 -139 

1026-39 
11 143-10 

251-143 
1026-47 

54S288 
TI 
National 

TI 
54S289 AMD 

NatIOnal 

251-1501 TI 
1026 -51 545299 TI 

229-108" 
227 -,23 54S30 Fairchild 

TI 240-62 
240-64 54S301 

545?0 240-70 , 
Signetlcs 
TI 

SN54S20 240-721 
DM548200 1012 -80 
548200 1012-83 
54S201 1012-84 

54832 Fairchiid 
SI9'1€r,CS 

Ti 
54S330 TI 

DM548206 .1297 
1012-89 

8N54S207 1013-21 54S331 Ti 
8N548208 1013 -23 

1508.-71 
54S22 
ZN54S22 
54S22 
8N54S22 
SN54S226 
SN54S240 

548240 

548240 

SN548240 

SN54S241 

548241 

548241 

8N54S241 

SN54S242 

SN54S243 

8N54S244 
545244 

54S244 
SN54S251 
548251 
SN54S251 
SN54S253 
54S253 
54S253 
SN54S257 
548257 
SN54S257 
SN54S258 
54S258 
54S258 
SN54S?5A 
54S250 
SN54S260 
SN54S266 
DM548270 

SN54S270 
DM54S271 
SNf>4S271 
SN545275 
SN54S280 
SN54S281 
SN54S283 

240"187 54S37 TI 
240-189 548370 National 
240-194 
240-196 TI 
256 -71 54S371 Nallona! 
256-131 TI 
332 -49 54S373 MMI 
336-24 

• 462 TI 
256-135 54S374 MMI 
332-56 
336-28 
256-139 TI 
333 -3 54S38 TI 
256-141 
333-8 

336-
42

1" 256-163 
332-17 
336-26 

* 462 
256-165 
332-24 
336-30 
256-169 

54S381 TI 
548387 National 

TI 
54S40 Falrcnl!d 

Signet!cs 
TI 

548412 TI 

54S470 Natlona! 
TI 

332 ~36 54S471 ~at;01"iQ: 

256-171 TI 
332-41 548472 National 
336-44 
256-57 TI 
340 -4 54S473 Naiional 
256-59 

~~"~~;8j 
.462 

256-188 
256-192 

54S476 TI 

548477 Tl 
548482 TI 

250 -74 54851 FairCh'id 
250-76 S,gnelics 
250-82 TI 
249 -82 54S570 NatiOnal 
249 -84 54S571 National 
249-87 
248 -138 54S572 National 
248 -140 
248 -145 54S573- National 
248-103 
248·105 54S64 FdifChiid 

248 -1 081 
248-110 
245-80 I 
245-82 1 

.1;~~-621 
1021-1: I 

1021-
19 1 

1020-76 

1~~~-~3 
;!;!"-o 
255-41 
224-132 
223-87 

TI 
54S65 Fa;fchdd 

Signettcs 
Ti 

54S74 Fairchild 
Sig:!et!cs 
Ti 

548774 MMI 
04885 Signer,cs 

Ti 
54S86 Fairchild 

Signetlcs 
TI 

Device 

DM54S287 

5N5"4S287 
DM548288 

SN545288 
SN54S289 
DM54S289 
SN54S289 
SN54S299 

54830 
SN54S30 
54S301 
SN54S301A 
54S32 
54532 
SN54S32 
SN545330 

,SN54S331 

I Base I- Sase 

Page-Line I' _Nu_m_b_e_f __ So_u_fc_e __ D_e_vi_ce ____ pa_Qe-_L_in_e I _Nu_m_b_et __ So_UfC_e __ D_e_vi_ce ___ P_a_ge-Line 

.1264 540 AD AD540J 588 -8 I 5409 Nahona: DM5409 239 -74 
1003 -81 I AD540K 587 -21 i Raytheon 5409 ::>39 -76 
1003-115 Af)540S 587-22 I S'qnetic~ 1)4{)9 ?39-7f\ 

.1262 Fairchild TBA540 559 -1 751 TI 81\5409 239 -30 
1003 -12 NatIOnal TBA540 560 -5 i 541 Hy"bnc Sys ADC541-8 317 -84 
1003 -22 Plessey T8A540 560 -35 I AJC5418-8 3' 7 ·85 
1011 -27 Slg'1€ltics NE540" 554 -1131 Plessey SL541 546 -f)4 
1011 -28 554 -181 Sanyo STK541 603 -60 
1011 -32 SE540 554 -182 Sig;;et,cs N,E541 554-~ 

252 -186 TBA540 ;66°2 _-276 I 5410 Fairch::d 5410 2·10 
1027 -29 rCA540" I ~erran'l LN:,41 0 ~41 -4 
239-169 540 11 129-3 ITT ITT5410 241-8 
239-173 Telefun~en TBA540 560-103 Motorola MC5410 241-14 

1012-77 5400 Fairchild 5400 241-1031 National DM5410 241 -16 
1012 -69 Ferrant: ZN5400 241 -107, Ravtheon 5410 241 -20 

245 -35 ITT ITT5400 241 -1111 Signetics 5410 241 -22 
245·37 Motorola MC5400 241-117 Ti SN541Q 2.11-24 
245 -39 National DM5400 241 -119 54100 Motorola MC54100 246 -72 
254 -55 Ray:heon 5400 24,i - i 23 Slgn,,[ics 54 i 00 246 ""74 

1002 -23 S,gnet;cs 5400 241 -125 TI SN54100 
1508-61 TI SN5400 241-127 54101 M,ts"b:sh, M54101 
254-57 5401 Fairchild 5401 242-22 54104 Fairchild 54104 

1002 -25 Ferrant ZN5401 242 -28 54105 Fairchild 54105 
1508 -63 ITT ITT5401 242 -33 I 54107 FairChild 54107 

SN54S37 242 -19 Motorola MC5401 242 -391 Ferranti ZN54107 
DM548370 *1279 NaliOna: DM5401 242 -43 ITT ITT54107 

1021-14 Raytheon 5401 242-48 Motorola MC54107 

SN54S370 1021-20 Reticon R5401 258-23 "' National DM54107 

246-76 
613- 1 19: 
234 -119! 
234-12,1 
235 -200: 

236-3 i 
236-9 
236 -16 : 
236 -20 i 
236 -26 
~36 ~(\ ' 

DM54S371 1020-78 612-153 S,gnetics 54'107 
SN54S371 1020 -84 Slgr,etlcs 5401 242 -52 , T' S'154' tyt 

548373 * 460 TI 8N5401 242 -56 I 54109 Nallonal DM54109 
246 -56 5402 Fa'rc~dd 5402 245 -1 ~ 91 Sigretlcs 54

'
09 

246 -65 ITT ITT5402 245 -1251 Ti SN54109 SN54S373 
548374 * 460 MotorO:8 MC5402 245 -128, 5411 Fa:rchdc 5411 

238 -40 National DM5402 245 -1301 ITT ITT5411 

8N545374 ~~: ::~ I S,grelics ~~~~402 ~~~:~ 351 ~:~~~:~n ~~~~ .. 
SN54838 242-169 TI SN5402 245-1391 S:gnelics 5411 
SN54S381 224 -87 5403 Fairchilc 5403 242 -24 SS8 
DM548387 *1264 ITT ITT5403 242-35 54110 T! 

1003 -77 Motoro:a MC5403 242 -41 54116 Fa!rchdc 
SN545387 
54540 
54840 
SN54S40 
SN545412 

DM548.!170 
SN54S470 
Drv154S471 

1003-111 

240-1381 
240-143 

240- 1451 

1~~~::: I' 
1004-15 
1004 -20 
~ 004 -17 

SN54S471 1004 -22 
DM54S472 .1272 

1005-68 
SN54S472 1508 -68 
OM54S473 .1272 

1005-61 
SN54S476 
SN54S477 
SN54S482 

54851 
54S51 
SN54S51 
DM548570 
DM548571 

1005 116 
1005-114 
257 -28 

1505-110 

1508-58 I 
243-150 
243-153 
243-155 

1004-92 

*1266 
1004 -98 

DM548572 .1268 I' 

1006-30 

DM548573 .1268 I 
1006-33 1 
243 -97 i 
?43~i011 
243-1031 

54564 
54864 
SN54564 
54565 
54S65 
SN54S65 
54874 
54874 
SN54S74 
545774 
54585 
SN54S85 
54S86 
54S86 
SN54S86 

?4r~ -1()AI 

~~~-~~~I 
~;~ ~~ ~;l 
~~~:;031' 

* 460 

~~~ -~~ I 
c..£:.::J-..:>v I 

244 -125 
244 -130 
244-132 

5404 

5405 

5406 

5407 

National DM5403 242 -45 
RaYlht'oo 5403 242 -50 
Signetics 5403 242 -54 54118 
Ti SN5403 242 -58 54119 
Fal;"ch.:d 
rerranl! 
ITT 

Motorola 

i1avtheon 

,! 

ITT 

National 

Raytheon 
SignetlCS 
TI 
Falrcmld 
ITT 
Motorola 
National 
Signetcs 
Ti 
Fairchild 
ITT 
M0tOlv;ii 

T! 
Fa!fCrl!iC 

Ferranti 
II. 

Motorola 

Raytheon 
S,gnet,cs 
Ti 

Ferranti 
iTT 

MOlOfo!a 

5404 225 -186 5412 
il\;:',404 225 -lBvi 

ITT5404 225 -1941" 
MC5404 226 -3 

226-5 I 

226-9 I 
226-12 

::>::>6-13 I 
226-66 

226-71 I 
226-75 'I 
??~-78 

22~ -~o I 
557-9 I 
226-83 

226-85 1
1 

226-89 I 

233-153 
233 -156 
233-159 

54120 

54121 

54122 

5404 
540d 
S~,j54()4 

5405 
ZN5405 
iTT5405 
MC5405' 
DM5405 
MM5405 
5405 
5405 
SN5405 
5406 
ITT5406 
MC5406 
DM5406 
5406 
S;~5406 

5407 
ITT5407 
1v~C5407 

D/),5407 

233-161 54123 
233-163 

SN5407 
5408 
ZN5408 

MC5408 
OM5408 
5408 
5408 
S:-./5408 
5409 
ZN5409 
iTT5409 
MC5409 

233 -1651 
233-115

1 

233-1181 
233 -121i 

233- 1231 

;~~:~ ;;1 
239-10 I 
~~~-:~ I 
t:..:J::J ~ I ~ I 
239-18 
;>:.9-:;0 I 

239-22j 

~~:-~~ I 
~~~:~~ I 
239-65 
239-69 
239-72 

54125 

54126 

54128 

Ferrant: 

Fa:~cn;!Q 

Ferr-ar';ti 

Ray!heon 

TI 

T! 

Falrch:lc 
Ferrant 
iTT 
~)oto"ola 

Nat:ona! 
Signetics 
TI 

Fairchild 
Ferranti 

ITT 
Motorola 
TI 
AMD 

Ferrant; 
ITT 
r,,~o:'vr0;a 

Nat;cnal 
Ra:r1h€o~: 

S'QMtics 
Ti 
Fa:rchild 

S:gnetics 
II 

Fairchild 
iIIat;on<li 

Signetics 
TI 

SCL5411 
SN54110 
54116 

54116 
SN54118 
Z~54118 

Z~54119 

54 ;~ 
Zj~5412 

1;;5412 

5412 

SN5412 
MC54120 
SN54120 
54121 
ZN5412~ 

!TT5L!121 

'v1G54121 

DM54121 
54121 
Sl>.b4121 
54122 
ZN54122 
iTT54122 
MC54122 
SN54122 
SN54123 

54i23 
ZN54123 
ITT54123 

D~ .. ~54 '; 23 
54123 
54123 
SN54123 
54i25 

54125 
:-:iN':I41<:''' 

54126 
DM54i26 
5';126 
C~.H::: If ~ <"')C 

54128 
SN54128 

235-64 
285 -68 
235 -70 i 
23FJ 11 ~ 

238-1161 
238 .11 e~ 

238-12°1 
238-122, 
213 -:)8 
234 -163 
246 -8:"l 
246-90 I 
24;; ~f.1~) 

24<:; -; 8~ i 

245 "'98' 

24 i -76 
24 ~ -78 ! 

241 -81 

241 -85 
255 -76 
255 78 
250 120 

250 -131 
250-134, 

250-165: 
250-167" 
250-17°1 
250-173; 
251-39 i 

ft 1 ;0-12 
C.J t ~"'+ I 

251 ··43 
251 ·46 

251 
251 -56 
251 -58 
225 -5f. 

225-67 
zz~-t:>!4 

225-89 
225:95 
t:..t:..=-, ~;:" 

1'}4')r: no 

334·39 
234-56 
334-40 

,Indicates page number in Application Note Directory_ 
* Indicates additional data is provided on the page noted_ 
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Base 
Number Source 

5413 

54132 

54136 

54 14 

54141 

54143 
54144 
54145 

54147 

54148 

5415 

54151 

54152 

54153 

54154 

54155 

54156 

Fa;rchdd 
Ferranti 
ITT 

Nat!onal .. 
SlgnetlGS 
Ti 
Fairchild 
Mo~mo'a 

Nat'oral 
S:gnet1cs 
Ii 
MotorOla 
Raytheon 
TI 
Fa!!child 
Motorola 
Nat,ona! 
Signetics 
TI 
Motorola 
National 
TI 
T! 
Fairchild 
ITT 

Moto'ola 
National 
Raylheon 
Signettcs 
Ti 
Nationa' 
5!9oe:·(:o 
TI 
Natio·13i 
S'9i',etlcs 
TI 
Raytheon 

Ferr21ti 

Moto"o'a 

Raythfp)n 

SlgrtetlGs 
il 
Falfcn.io 

~errant: 

ITT 
M,:,tc,,:,i,, 
Nattonai 
Raytheon 
Signet!cs 
TI 
Falrchdd 
Motorola 
Rajtheor, 
Signetics 
TI 

Fairchild 
Ferranti 
ITT 
Motorola 
Natlo."'la: 
Raytheon 
Slgn&llCs 

TI 
AMD 
Falrc~,ld 

Ferranti 
MGtoro;a 
Nationa' 
~3\t~C:(Yl 

S:gne:;cs 
TI 
Fairchdd 
~erranj; 

iTT 
MO")rola 
"J'lt,o~al 

Raytheo~1 

S'gnpt;cs 
T: 
Fa"ch;!d 
ITT 
Motorola 
N"t.ola 

Device 

5413 
ZN5413 
ITT5413 
MC541'3 
OM5413 
5413 
SN514 ~ 3 
54132 
MC54132 
DM54132 
54~ 32 

SN54132 
MC54136 
54136 
SN54136 
541':: 
MC5414 
OM5414 
5414 
SN5414 
MC54141 
OM54141 
SN54143 
SN54144 
54145 
ITT54145 
MC54145 
OM54145 
54145 
54145 
Sr~54 i 45 
OM54147 
54147· 
SN54147 
OM54148 
54148 
SN54148 
5415 
5';1.50 
ZN54150 
'MC54150 

54 1 50 
54150 
SN54150 
541:j1 

ZN54151 
!T154 ' 51 

MC54151 
OM54151A 
54151 
54 ~ 51 
SN54151A 
54152 
MC54152 
54152 
54152 
SN54152A 
54153 
ZN54153 
ITT54153 
MC54153 
OM54153 
54153 
54153 
SN54153 
SN54154 
54154 
ZN54154 
MC54154 
OM54 1 54 
54 ' 54 
54154 
S~,54i,54 

54155 
ZN54155 
ITl54155 
MC54~ 55 
0',154155 
54155 
54'i55 
S~:,,-

54156 

ITI54'56 
MC54156 
DM54~ 56 

Ie MASTER 1978 

Base 
Page-Line Number Source 

255-111 

255-1141 

255-11 I 
255- 1191 

255- 121
1 

255 -142 
255 _146

1

: 

255 -148 
255 -150 
255 -152 

244 -1421' 
244-144 

/244 -1461 
255 -176, 
255 -1801 

255 -182 
255 -184 
255-186 
327 -12 
327 -14 

54156 

54' 57 

54158 

54 1 59 

54~ 6 

231 -70 54160 
231 -66 
231 -187 
231 -192 
231 -195 
232-3 
232-5 
232-7 
232-9 
254-177 
254 -180 
254 -1821 

254 -1,531 
254 -1561 

254 -16°1 
238 -169 

~~~-~~ I 
250- 1001 
'1::,,-.!,J 
'- .. \ 
250-10~i 

250-1.07
1' 

250-109 
249-17.1; 

249-
1761

1 
2<.1918' 

249-~S4' 

249-186 
249-189 
249-191 
249-193 
249-120 
249-122 
249-128 

54161 

54 ' 62 

249 -130 541'64 
249-131 
248-196 
248-198 
249-2 

249-1 I 
249-9 
249-12 
249 -14 
249-16 
233 -48 

~~~ :~~ 'II 54165 

233 -60 
233-62 
233-7 (\ ; 

233 -72 I 
233 -76 , 

232 -54 I 
232 -56 , 

<'32 -58 I 
232 -6'2 I 
232 -6<.1 I 
232 -67 I 
232-72 54166 
"~2 "., I 

;~2 :~~ i 
232 -99 I 
232 -1 021 
232 -' 041 

Raytheon 
Signetics 
Ti 
,A ~'A!) 

iT' 
Mot:)roia 
~aY'/nal 

Ti 
Raytneon 
S,gne"cs 
Ra,'tt-.eon 
T! 
Fa,rch.ld 
ITT 

MotorOla 
National 
5lgne!ics 
Ti 
AMO 
Fairchild 
ITT 
Motorola 
Natlola' 
Raytheon 
S,gnel!cs 
Tl 
ArvID 
"ai:ch.:d 
;::~rrartl 

ITT 
t.,10!orola 
t'atl·y,a; 

AMD 
"'a,:h:lc 

~.A('t()~012 

~at!una, 

;:jaytheon 
Slgrv:,tIC;;: 

TI 

Ferranti 
ITT 
Motorola 
Nationa: 
Raytheon 
Sigretlcs_ 
TI 
AMO 
Fairchild 

Ferranti 
iTT 
Nat,c.nal 
Raftheo:-, 

Ti 

r:!aytreon 

PA-RT NUMBER INDE 
Base Base 

Devic_e ___ p_a_9e-Line Numbe._r __ So_u_r_ce __ D_e_V_ic_e ___ p_a9_e-L.:.-, _in_e Number Source 

54156 
54156 
SN54156 
SN54157 

54157 
ZN54157 
ITT541S7 
MC54157 
DM5<.1157 
54157 
54151 
SN54157 
5<.1158 
54158 
54159 
SN54159' 
5416 
ITT5416 
MC5416 
DM5<.116 
5416 
SN5416 
SN54160 
54160 
ITT54160 
MC54160 
DM54160 
54160 
54160 
SN54160 
SN54161 
54161 
ZNS41t1 
ITT54161 

MC54161 
D~v154161 

5416~ 

54161 

SN54162 
5<.1162 

MC54162 
DM54162 
54162 
54162 

.SN54162 
SN5416~ 

54163 
ZN54163 
ITT54163 
MC54163 
OM54,163 
54163 
54163 
SN54163 
SN54164 
54164 

ZN54164 
ITT54164 
OM5416<.1 
54164 

54164 

SN54164 
54165 

ZN54165 
MC54165 

OM54165 

5<.1165 

.5416':; 

SN54165 

54166 

ZN54166 
OM54166 

54166 

232 -101 54166 
232-109 
232-111 
247,123 

241-128 
247-130 54167 
247 -135 
247-140 
247-144 5417 
247 _1 51 

241-155 
247-158 
248 -40 
248 -42 

, 233 -85 54 -! 70 

233 -8 7 

233-133 
233 -136 

.233-139 
233-141 
233 -145 
233-147 
229-114 
229-118 
229-121 54

'
73 

229 -126 
229 -128 
229-1 54174 
229-136 
229-143 
221 -1"16 
227 -184 
22f'-H36 
227 -190 

2:7 -19~1 
2.::7 -19/1 
228 -7 : 

~~~ -; ~ ! 
229- P I:;i 

:~:-l~s.l 
229-1A4 1 

229- 186 1 

229-1881 
)?q~19(i! 

229-192\ 
227-~32 

227-~34: 
221- 136

1 

227 -139 

227-
142

1 227 -144 
227 -146 
227 -148 

54175 

54176 

')4117 

54178 

227-15054179 
253-28 
253-30 

1027 -63 
253 -32 54180 
253 -35 
253 -40 
253-43 

1027 -78 
253-45 

1021-82 

253-47 I 
252-1901 54181 

1021-
33

1' 

252.-192 
252 -195 

1027, 3~ , 

252-197
1' 

1027 -37 
252-1991 

1027 -39 I 5":' '32 

252 -2011 
1027 -41 I 

253 -4 
1027 -43 

253-11 
102i' -de: 
253-13 
253-17 54184 

1027 -47" 

Raytheon 
Signetics 

II 

F8!rch'a 
Moto~o!a 

Tl 
Fa'rC~;0 
ITT 

MOiJ:Ola 

Nat:onal 

S:gnetlcs 

Ferra:.\! 

NatIonal 
Raytheol" 

FairChild 
Natlonai 
TI 
AMO 
Fairchiid 
Ferranti 
Moturo,a 
Natonal 
Raytheon 
Sionet,cs 
TI 
AMD 

I=erraf'ltl 

TI 

Falrc!1iio 
Moto!oia 
l\iatton", 
TI 

Nahonal 
TI 
Fa,rcr,i:d 

TI 

TI 

FaIrchild 
Ferranti 
ITi 
Motorola 
Nati"onal 
Raytheon 
Sigretlcs 
T: 
AMD 
Falfchi'd 
Ferrant: 
Mo~oroia 

R~~ ~heon 

Sig.;et,cs 
TI 
.A.M!J 
FaIF!;hlid 
!TT 
MotorOla 
Nat,ana: 
Raj:heoil 

TI 
Ferrant 
Nat:onai 

_54166 
54166 

S~541136 

54167 
MC54167 
SN54167 
5417 

iTT5417 

MC54'? 
DM5417 
5417 
SN5411 
54170 

ZN54170 

OM54170 
54170 

54170 
SN54170 

54173 
OM54173 
SN54173 
SN54174 
54174 
ZN54174 
MC54174 
OM54174 
54174 
5<11{4 

SN54174 
SN54175 
54175 
ZN54175 

DM541"'5 
54175 

SN54'75 
54176 ' 

MC54176 
DM54176 
SN54176 
54177 

MC54177 
OM54177 
SN54177 
54178 

SN54178 

54179 

SN54179 

54180 
ZN54180 
ITT54180 
MC54180 
DM54180 
54180 
54180 
SN54180 
SN54181 
54181 
ZN54181 
MC54181 

54181 
54181 
SN54181 
SN54182 
54182 
!TT54182 
MC54182 
DM54182 
54182 
54182 
SN54182 
ZN54184 
DM54184 
SN54184 

Arranged alpHanumerically from left. to right. 

1027 -49 
.... 253-21 

1027 -51 

253 -23 
1027 -53 

233 -

10' 0-58 
247 -32 

1010-62 
1010-67 

247 -38 
1010-71 

247 -40 
247 -42 

1010-75 
231-14 
237-16 
237 -25 
237 -1 

237 -1 

23;'-1 

237 -" 
237 -; 
2~17 ,,1, 

237-1 

237 -56 i 
229 -57 I 
229-63 ! 

~~:~;~ i 
227 -69 i 
227 ,79 I 
227 -89 
227-1011 

252 '791 
1025-81 

252 -87 

1025-101 1 
252 -9~ 

1025-83 
252-99 

1025 -103 
255-4 
255-6 
255-10 
255 -13 
255-15 
255-19 
255-25 
255-27 
224-18 
224-22 
224 -24 
224 -28 
(V).1_~r, 

;~4 -;; I 
224 -39 I 
22<.1-41 I 
224 -92 ! 
2:?4 -96 I 
2211 ~99 j 

224-:0?1 
224 -'OS' 
22.1-1 091 
224 .. "t -: .. 1 

224- 1131 
255-'30 I 
255-62 I 
2!',f, -64 i 

54184 
54185 

54187 

54188 
5419 
54190 

54191 

54192 

54193 

54195 

54196 

54197 

TI, 

Natlonai 
TI 

N~\1on;;,1 

TI 
Ti 

SSS 

iTT 
Mc;toro,a 
Nailonai 
Raytheon 
Signelics 
TI 
t:alrchild 

, Ferranti 
ITT 
Motorola 
National 
Raytheon 
Signetics 
II 
AMO 
FaIrchild 
Ferranti 
ITT 
Motoroia 
National 
Raytheon 

i\MD 
~(11r("hi!0 

~er-a"t' 

17"T 

National 

S:g1eti'~s 

Tl 

ITT 

M0t0roia 

National 
Ra/theon 

S!gnetics 

AMO 

Fairchild 
ITT 

Motorola 

National 

Rav:heon 

Signetcs 

T! 

MotorOla 

NatioP81 
Ti 

Ferra'lti 

Vc:cr'):c 
Na:.Gi1al 
T! 

Device 

SN54184 
OM54185A 
SN54185A 

DM54187 
SN54187 
SN54188A 
SCL5419 
54190 
iTT54190 
MC54190 
OM54190 
54190 
54190 
SN54190 
'54191 

ZN54191 
1TT54191 
MC54191 
OM54191 
54191 
54191 
SN54191 
SN54192 
54192 
ZN54192 
!TT54192 
MC54192 
OM54192 
54192 
64192 
SN54192 
SN54193 
5<.11Q1 

ZN54193 
iTT54193 
MC54193 
OM54193 

54193 
SN54193 

54194 

ZN54194 
ITT54194 

MC54194 

OM54194 
54194 

54194 

SN54194 

SN54195 

54195 
ITT54195 

MC54195 

DM54195 

54195 

54195 

SN54195 

54195 
MC54196 
DM54196 
8 "! 5 <.1 196 
54197 
ZN54197 
/JC54197 
DM54191 
SN54191 
54 1 98 

OM54198 

54198 

230-74 
228-68 
228-70 
228-73 
228-76 
228-78 
228-80 
228-82 -
228-84 
230-1 
230-1 
230-1 
230-11 
230-11 
230-11 
230~1 

230-1 
230-1 
228-11 
??fl'_1171<'·~'!·"""ii,'Oj.·' 

228-11 
228-1 
'228-1 
228,-1 
223-1 
228-1 
228-1 ..,-- ,' .. 
10~~ _7~/1' 
251-1891 

102:>-85 
251-191 

251-1941 
1025-89 
251,196 

1025-91 
25J -198 
251-200 

1025-93 
251-202 

1025-97 
252-2 

1025-105 
251-86 

1025-107 
251-90 
251-94 

1025-119 
251-98 

1026-2 
251-102 

1026-6 
251-107 

1026-12, 
251-109 

1026-22 
251-114 

1026·24 
229-59 
229-65 
229 -75 
229-89 
227-71 
227 -73 
227-81 
227 -87 
227 -103 
252-148 

1027-9 
252-152 

1027-13 
252-155 

53 



Ie MASTER 
Base Sase au~t: 
Number SOurce Device Page-Line Number Source Device 

\ 
Page-line Number Source Device 

54198 

54199 

1

542 

5429 

5421 

5422 

54221 

5423 

5424 

54246 
54247 
54248 
54249 
5425 

54251 

54255 
54259 

5426 

54265 
5427 

54278 

I:::' 
54283 

54284 

54285 
54i90 

54 

------------------
Raytheon 54198 
S,gnetics 54198 

T! SN54198 

Fairchild 54199 

National 

Raytheon 

Signetlcs 

Tt 

Sanyo 
Sigi'letics 

FalfC'1lld 
Ferranti 
ITT 
MotorOla 
NaflOnal 
Raytheon 
Signetics 
TI 
Fairchild 
In 
Raytheon 
Signetics 
Fairchild 
9aytheon 
TI 
AMD 
TI 
Fairchild 
Motorola 
Nationa! 
TI 
SSS 

TI 
TI 

TI 
TI 
Fa,rcnliO 
Ferranti 
ITT 
Motorola 

SSS 
TI 
National 
TI 
Raythwn 
AMD 
TI 
Fairchild 
ITT 
Motoro!f! 

National 
Signetics 
TI 
TI 
Fairchild 
Ferranti 
Motorola 
National 
Signetics 
SSS 
T, 

Sigretics 
T! 
Ferranti 
""lylitHl\";~ 

TI 
Falrct)!i(J 

Raytheon 
TI 
Navanai .,.. 
TI 
Fairchild 
Motorola 

DM54199 

54199 

54199 

SN54199 

STK542 
NE542 
542 
5420 
ZN5420 
IIT5420 
MC5420 
DM5420 
5420 
5420 
SN5420 
5421 
ITT5421 
5421 
5421 
5422 
5422 
SN5422 
SN54221 
SN54221 

·5423 
MC5423 
DM5423 
SN5423 
SCL5424 

SN54246 
SN54247 
SN54248 
Sf\J54249 
5425 
lN5425 
iTT5425 
MC5425 
Drv15425 
SCL5425A 
SN5425 
OM54251 
SN54251 
54255 
SN54259 
SN54259 
5426 
ITT5426 
MC5426 
DM5426 
5426 
SN5426 
SN54265 
5427 
ZN5427 
MC5427 
D'-II5427 
5427 
SCL5427A 
SN5427 
SN54278 

54279 
SN54279 
ZN5428 
5428 
SN5428 
54283 
54283 
SN54283 
D!vi54284 
3N54284 
SN54285 
54290 
MC54290 

1027 -17 54290 
252 -15'71 54293 

1027 ·2'1 , 
252 -159 

1027 -25 54298 
252-133 

1027 -11 
252-139 

1027-15· 
252-141 

1027-'9 
252-143 

1027·23 543 
252-145 

1027 -?7 

604·69 I 
555·181 

11 129-3 
239-200 
240·5 
240·8 
240,13 
240-15 

5430 

240 ·19 54304 
240·21 5432 
240-23 
238·71 
238·73 
238·75 
238 -77 

·240-148 5433 
240-151 
240·153 543570 
250 -190 54365 
250·193 
245-61 
245·63 
245 ·67 54366 
245-70 
208·88 
326·17 
325·161 54367 
3.25 ·133 
325·67 
325·91 
245 -45 54368 
245 -47 
245-49 
245-52 
245 ~54 
213-145 
245 -57 
250-46 
250·48 
232-132 
246-13 
246-20 
233-175 
233-179 54376 
233-181 5438 
233-183 
233 -189 
233-191 
255-94 
245-85 
245-87 
245-91 
245-93 
245·95 
213·14 

5439 
54390 
543,93 

544(11 

54402 

223·158 54405 
228 ·200 54406 
229 ·13 54408 

TI SN54290 229 -22 f,44 < 

Fairchilc 54293 227 5 

TI SN54293 227 -26 

Fairchl!d 54298 5442 

Motorola 

TI 

Sanyo 
Signetics 

Fairchild 
Ferranti 
iTT 
Motoro:a 
Nat!onal 
S,gnet:cs 
SSS 
TI 
Mltsublsh: 
Fairchild 
Ferrant. 
ITT 
National 
Signetlcs 

S:gnetlCS 
TI 

National 

Nat,onal 

TI 

TI 

Nationa; 

T1 

Ferranti 
!TT 
Motorola 
Nallona' 
Ray1h€tili 
Signet,cs 
SSS 
T! 
TI 
Fairchild 
Ferranti 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Ti 
Signetics 
TI 
TI 

Ferranti 
ITT 

Motorola 

Signetics 
::;:::;::; 

TI 
Milsuoisni 

MC54298 

54298 

SN54298 

STK543 
NE5'43 

5430 
ZN5430 
iTT5430 
MC64:30 
DM5430 

248-16 
605 ·28 54425 
559 ·20 54426 
1)15-103 5443 

239'11.31 
239-117 

239 .1~11 
<';.l!:l·'<'4 
239126 

5430 239·'29 5'::~4 

SCL5430 562 -145 
SN5430 239 -1:<1 

M54304 223.1081' 
5432 245-4 
ZN5432 245·6 
ITT5432 245 -9 5445 
DM5432 245 -11 
5432 245 -13 

SN5<t32 245 ·15 I 
'5433 245-181 
SN'i433 2,15.'81, 

~~;~;,~o .• 1;~:_1251544~'? 
SN54365 

OM54366 

SN54366 

DM54367 

SN54367 

DM54368 

SN54368 

5437 
ZN5437 
lTT5437 
MC5437 
DM5437 
5437 

5437 
SCL5437A 

.·SN5437 
SN54376 
b438 
ZN5438 
IlT5438 
MC5438 
DM5438 
5438 
5438 
S"'5438 
5439 
SN54390 
SN54393 

5440 
ZN5440 
!lT5440 
MC5440 
D'tv~S440 
5440 
::il;U:>440A 

.SN5440 
M54401 
tv1G4402 

234 -72 54453 
225 - ~ 32 5445.:! 
234 -75 5445[; 
226 -145 54456 
234 -79 5446 
226·151 
234-82 
225- 127 
?i4 -!'IS 
225-134 
234-88 
226-147 54460 
2J4 -!:l~ S44btJ 

226-152 
23495 :,447 

241 -181 
24; -184 
24~-187 

24~ ·16g. 
241 ·194 

241 -196 5448 
213-147 
241·198 
236-131 
242-125 

242-128[ 
242·131 
242 -134 5449 
242-136 
242-140 
242 -142 54490 
242·146 545 
242-144 
230-32 
227 -58 

559-21 I 
5~ 5 ~at11 

~:~:;~ I 
240 ·8-1 1 

240 -88 I 
240~90 

240~94 I 
<'Utl-~l I 

240-96 I 54502 

Mltsubishi . M54405 

~:~-~~j I 
~~~ ~~~nl 
;;~ ~~~VI 5451 

Mitsubishi M54400 

Motorola MC54408 
325·117 
254 ·189 

f:alrcr Id 5441 

"8:l'i1c 

C'cC' ~C'~ __ ~!I,~1 

F a,rcn.id 5442 

M')tc-r,)la 
~::t~i0::'?, 

TI 
T! 

11 
;:-;wch,id 

ITT 
Motorola 
Raytheon 
Slgnevcs 
Tl 

ITT 
~.Af\rn'01~ 

iT ..... 

Motorola 

Raytheon 

Ti 

Motorola 

~,,~(>tDroid 

MotorCia 

ITT 
Mowrola 
t-.J 8t;Qnal 

S:gne!ICs 
T 

Mo:or0:a 

!='a.rcJ:~ d 
ITT 

Nabonal 

Ti 
Fairchild 
Motoro!a 
TI 
TI 
Harris 

ITT 

Mlt:.utl,shl 
rvM-s,)b~~hi . 

Fairchild 
Ferrant! 
ITT 

Z(~5442 

MC5442 
DM5442 

5~42 

SN5442A 
SN5d425 
SN54426 
5443 

ITT 5443 

MC5443 
5443 
544~1 

SN5443A 

5444 
liTS444 

~AC5444 

5444 
5444 
SN5444A 
5445 

!TT5445 
MC5445 

S'~\"5'-: "~E 
5445 

SN5445 
MC'i44'i? 
MC54453 

MC54455 

MC54456 

iH5446A 
MLh44b 
DM5<l46A. 

5446 
SN5446A 

f\i~C54460 

5447 

MC544! 
D~S447A 

5447 
SNe:447 A 
~;,448 

!TTr:;448 

MC5448 
DM5448 
OM5448.A 
5448 
SN5448 
5449 
MC5449 
SN5449 
SN54490 
H0545 

iTT5450 
MC5450 
DM5450 

SN5450 

Mo4b02 
ivlS4503 

SN54508 
5451' 
ZN5451 
ITT5451 

11 Indicates page number In Application Note Directory, 
* Indicates additional data is provided or, the page noted. 

Di:lbe 

Page-Line Number . Source Device 

327 <~ 
:?('': ?9 j 
326-18 1 

5451 

231 ~1 ; 71 54510 

231 "231 54520 
2S 1 ~: ~~7i :1458 

231 -1.'34\ 
231 -1381 

23 .~'BI 
23. 1

".,49

1

' 
231 -157 
225 -71 

225 -1011 5454 
231 -7", , 

231 -79 Ii 

231 -82 

2;31 -84 i 
23' ·66 i 

231 ·95 54550 23' -881' 
231 ·99 54551 
231 -102 54552 
23 1 -1041 546 
231-106 
23' -10.8 
232·21 
232-24 
232-2i' 
232·29 
232-32 
2T' ~ 14 

~~; :~~ I 5460 

227 ·128 
23·~ - ~ 64 

228-190 
223-97 
325 ~ 1 ~:j. 

325-15°1 

;;2.°-152
1 

325·1<;': 
-lOG-I.e , 

325- 1571 
325 _1 59 
256 <~e . 
<:::>,,;,,841 

347-2051 
325109 

~iLi~I' 
109 '4 , 
j2:; -127t 
325 ';:;11 

~~~.:~ I 
325-49·\ 
325-53 

1i 109-14 i 
325-61 I 
325-65 

325-77 'I 
325-81 
325 -89 I 
230-33 I 

* 456 I 
334 -34 

11 105-17 I 
~ 105-18 I 

5:;·~ ".j~q 

~:: ~ 1 

;;~-~3 i 
2,14-19 I 
244 -21 i 
rtil.t r)c. I 
;~~ :;; I 
~1/-i!) -1 U i 

i 
340-11 I 
"'15 ·n;; , 

344 ·92 ~I 
It 111!\.1 

" ~~;-;17i 
243-1201 

243-1231 

54fOO 
54601 
54602 
54603 

54605 
54650 

54654 

54700 
5472 

5473 

54/30 
t::.-'I'7A 

5475 

MmorO'a MC5451 
mA5451 

r 3;-45451 

M,tsub'Sf'i M~451 0 
~MsJb:s~i. fJl54520 
~a"rctl'!~ 545:5 
FerrarI ZN5453 
!TT iTT5453 
/v',u:0o:a MC5453 

Na;"ij'a· DM5453 
Signetlcs 5453 
11 8N5453 
Faifchnd 5454 
F"Hran'i ZIIJ5454 
ITT ITT5454 
Motorola MC5454 
Na,ionai DM5454 
S'gnellcs 545i1 
TI SN5454 
\1itSllbiSh tJ154550 
IItsub,sh M54551 

1"!,tsubISh, M54552 

HarriS H0546. 

iTT iTT546A 
NEe Micro ~P0546 

!,P0546C 
S q"',?·:~s NE546 

Fairchiid 5460 
Ferrant' 7N5460 

Motoro!" MC5460 

SiqneUC$ 5460 

TI 8N5460 
'i's.Jc'S" M54600 
M,tsubIS~, M54601 
t~,tsuo,sn, M54602 
i,II'lslJDiSr)l M54603 

'/.itsublshi M54605 
N'it<,:cb"c,: M54650 
·.~'[',"Di~r,: Mb4654 

NEe Micro i'f'i./54/ 

iTT 

MOTorola 
:'Ianonaf 
S!gnetfGS 

:l 

Fairch:!d 
Ferranti 
tTT 
Motorola 
National 
Signet;cs 
TI 
Fai~ch,!c 

Ferrant, 
IIi 
Motorola 
Nationai 
Signetics 

Motorola 
Nanonai 
Haytheon 
Signetit-s 

T! 

Fal;ch:ld 
!TT 

,.P0S47C 

54".70 
Z~j5470 

ITT5470 
MC5470 
DM5470 
54;'0 

8fJ5470 
M'i4700 

5472 
ZN5472 
iTT5472 

MC5472 
DM5472 
5472 
SN5472 
5473 
ZN5473 
ITT5473 
MC5473 
DM5473 
5473 
sr~5473 

M54730 

ZN5474 

'TT5474 
MC5474 
OM::i474 
5474 
5474 

SN5474 

5475 
ITT5475 

243 ,., 32: 

258·144, 
343 .~£~! 

243-60 

243-62 
243 -67 
243-71 
243-/::'; 
243-76 j 
243-78 
243-11 : 
243-1~ 

243-17 
243-19 
243-21 
243·24 ; 
243-26 i 

1510·170' 
1511 
1511 -64 

• 456 
338-51 
105-;; 
105-18 
326-122 

.1727 
1504 ~ 4 

*1727 
554 -3? 

244 -45 
244 -47 
244 -53 
244 ·5: 
244-58 
244·60 
344 ·98 
344-94 : 
345-12 i 

345- 11 2i 
34')-1·'1'<' 

345-
1
13 

331 ·6 
335 -3; 

.17:27 
1504-16 

*1727 
231 ~ 5~'l 
234-169, 
234.172i 
234-175; 
234·; n; 
234·1 ?9! 
234,18::! 

1003-76 ! 
2"4 ·1 ')71 

2;4-1;9\ 
234·1;3:;, 
234·139: 

234·1411 

234 -1441 
234·145; 
235-198j 
235-2021 

236·7 i 
236·14 I 

236·18 I 
236-24 I 
236 ~2C 

1003-15 : 

246·1221 
236-143i 
246- t261 
!)-t')c "1/41'1 

;;~~; ~;l 
2.j6 ~! ~,j~ 

:~6-~~61 
':,j6-108. 

246-13J! 
236-1601 

246-142! 
246-1241 
246-131: 

Ie MASTER 1978 



Base 
Number Source Device 

5475 

5476 

5477 

5479 
548 

1
5480 

5481 

5482 

5483 

5484 

5485 

5486 

5488 

5489 

549 

5490 

5491 

5492 

Motorola 
,NaliOnal 
Signet,cs 
Fallcnild 
Ferranti 
ITT 

Motorola 
Natlonai 
Signetlcs 
TI 
Fairchiid 
Motorola 
Signetics 
TI -

Motoroia 
Harris 

ITT 

MC5475 
OM5475 
5475 
5476 
ZN5476 
ITT5476 
MC5476 
OM5476 
5476 
SN5476 
5477 
MC5477 
5477 
SN5477 
MC5479 
H0548 

ITT548 
NEC Micro ~P0548 

Fairchild 
ITT 
Motorola 
Signetlcs 
TI 
TI 

Fairchild 
Ferranti 
ITT 
Motorola 
TI 
Fairchild 
Ferranti 
ITT 
Motorola 
t-.ationai 

Ray1heon 
Signelocs 
Tl 
TI 

Fairchild 
Ferranti 
Motoroia' 
Nat:ona: 
S!gnetlcs 
TI 
Fairchild 
Ferranti 
ITT 
Motorola 
Natlonai 
Raytheon 
Signetics 
TI 
National 
TI 
National 

Harris 

Fairchild 
Ferranti 
ITT 
Motorola 
National 
Signetlcs 
TI 
Fairchild 

Ferranti 
ITT 
Motorola 

~PD548C 
5480 
ITT5480 
MC5480 
5480 
SN5480 
SN5481A 

5482 
ZN5482 
ITT5482 
MC5482 
SN548'2 
5483 
ZN5483A 
ITT5483 
MC5483 
DM5483 

5483 
5483 
SN54S3A 
SN5484A 

5485 
ZN5485 
MC5485 
OM5485 
5485 
SN5485 
5486 
ZN5486 
ITT5486 
MC5486 
OM5486 
5486 
5486 
SN5486 
OM5488 
SN5488A 
OM5489 

H0549 

5490 
ZN5490 
ITT5490 
MC5490 
OM5490 
5490 
SN5490A 
5491 

ZN5491 
ITT5491 A 
MC5491 
MC5491A 

National OM5491A 
.- Signetics 5491 

TI SN5491A 

Fa!rchild 5492 
Ferrar,ti ZN5492 
ITT ITT5492 

Ie MASTER 1978 

Base 
Page-Line Number Source Device 

246-1 
246-1 
246-1 
236-81 

236-1 
236-1 
246-1 
246-1 
246-11 

236-1 

* 456 
338-48 
326-1 

*1727 
1504-12 

*1727 
223-2 
223-4 
223-7 
223-10 
223-13 
247 -20 

1010-108 
223-16 
223-18 
223-21 
223-23 
223-25 
223-28 
223-32 
223-35 
223-39 
223-41 

11 101-11 
223-44 
223-48 
223-50 
247 -26 

1010-11 
224-1 
224 -1 
224-1 
225-3 
225-6 
225-9 
244-69 
244-71 
244-76 
244-79 
244-83 
244-86 
244-90 
244-94 

1020-21 
1020-11 

*1287 
1011-62 

* 456 
338-52 
228-1 
229-3 
229-7 
229-11 
229-15 
229-17 
229-20 
253-74 

1027 -90 
253-76 
253 -79 
253-83 

1027 -93 
~ 143-13 

253-85 
253-89 

1027 -99 
253-91 

1027-101 
230-1 
230-1 

230-' 

5492 

5493 

5494 

5495 

5496 

5497 

55 
55S08 

55S18 

55VOl 

55V02 

55V11 

55V12 

55V21 

55V22 

550 

Motorola 
National 
Signetics 
TI 
Fairchild 
Ferranti 
ITT 
Motorola 
Natronal 
SignettCs 
TI 
Fairchild 

Ferranti 
Motorola 

Si!jnetics 

TI 

FaIrchild 

Ferranti 
ITT 

Motorola 

National 

Signetics 

TI 

Fairchild 

Ferranti 
ITT 

MotOfoia 

National 

Signetics 

TI 

Fairchild 
Motorola 
TI 

MC5492 
OM5492 
5492 
SN5492A 
5493 
ZN5493 -
ITT5493 
MC5493 
OM5493 
5493 
SN5493A 
5494 

ZN5494 
MC5494 

5494 

SN5494 

5495 

ZN5495A 
ITT5495 

MC5495 

OM5495 

5495 

SN5495A 

5496 

ZN5496 
ITT5496 

OM5496 

5496 

SN5496 

5497 
MC5497 
SN5497 

NEe America ,..PC55A 
Intersil IM55S0BAC 

IM55S08C 
IM55S08M 

Intersi! IM55S1BAC 
IM55S18C 
IM55S18M 

Siliconix S55VOl 

Siliconix S55V02 

Siliconix S55Vll 

Siliconix S55V12, 

Siliconlx S55V2l 

Siliconix S55V22 

AD A0550 
Intersi! MM550 
MicrO Comp MCC550 
Natronal MM550 

TAA550 

NEC Micro ~PD550 

~PD55OC 
Plessey SL550 

Base 
Page-Line Number Source Device 

230-198 550 
231-3 
231-5 
231-7 
227 ~1 
227-7 
227-11 
227-16 
227-20 
227 -22 
227 -24 
252-65 

1026-60 
252-67 
252-71 

1026-62 
252-73 

1026 -65 5500 
252-75 

1026 -67 5501 
.251-153 
1025-79 
1025-109 
251-155 
251-1 

1025-87 
251-163 

1026-26 
~ 143-13 

251-165 5502 
1025-71 
1026-4 5503 
251-167 

1025-95 
251-169 

1025-99 
252 -1 06 ,5504 

1026-106 
252-1 5508 
252-1 551 

1026-1 
252·11 

1026-11 
252 -11 55104 

1026-11 55106 
252 -11 55107 

1026-11 
252-1 

, 1026-11 
254-1 
254-122 
254-124 
581·46 

1015-S0 
1016-3 
1016-18 
1015-87 
1016-9 
1016-19 
327 -29 
345-74 55108 
327-30 
345-75 
327-31 
345-76 
327 -32 
345-77 
327-33, 
345-78 
327 -34 
345-79 
311-21 
314-27 
615-155 
314-29 

~ 135-8 55109 
605-62 
605-68 
605-72 
608-22 
608-27 
608-31 

*1727 
1504-18 

*1727 55110 
546-65 

Plessey 

Rockwell 
SGS 

SL550 
TBA550 
A550 
TAA550 

Signetics NE5S0 
SE550 
SE550L 
TAA550 

TBA550 

550 
Raytheon' RC5500 

Intersil 

RCA 

Signetics 
SSS 
TI 

Signetics 
SSS 
Intersil 

Signetics 
National 
Signetics 
Intersil 
Intersil 
National 

RM5500 
IM5501C 
IM5501M 
MW85501 

NE5501 
SCM5501S 
TMS5501 

NE5502 
SCM5502S 
IM5503AC 
IM5503AM 
IM5503C 
IM5503M 
NE5503 
MM5504 
NE5504 
IM5508C 
MM551 
MM551 

NEe Amenca ,..PC551 
National MM551 04 
National MM55106 
AMO SN55107B 
Fairchild 55,1 07 

55107AM 
55107BM 

ITT 

Motorola 
National 

Raytheon 
TI 

AMO 
Fairchild 

ITT 

Motorola 
National 

Raytheoo 
TI 

AMO 
FairchIld 

ITT 
National 

Raytheon 
TI 

AMO 
Fairchild 

ITIS5107A 
ITI551 078 
MC55107 
OS55107 

MM55107 
RM55,107A 
SN55107 
SN55107A 
SN55107B 
SN55108B 
55108 
55108AM 
55108BM 
tTI55108A 
ITI551088 
MC55108 
OS55108 

MM55108 
RM55108A 
SN55108 
SN55108A 
SN55108B 
8N55109 
55109 
55109M 
rn55109 
0855109 
MM55109 
RM551 09 
SN55109 
SN55109A 
SN55110 
55110 

Arranged alphanu~rically from left to right 

PART NUMBER IN __ ,.".,\ 
Base 

Page-Line' Number Source 

546-1 
561-28 
556-76 
559-89 
610-20 
609-61 
610-21 
559-86 
605-65 
605-70 
605-74 
608-24 
608-29 
608-33 
560-77 
561-36 

~ 129-3 
1015-64 
1015-63 
1011-48 
Wll-49 
,212-1 

-1016 
313-1 
313-11 

11 135-8 
556-1 
596-98 
596-99 
338-27 

~ 109-7 
337-58 
338-29 
337-60 
338-31 
337-62 

* 504 
338-3 
338-33 
596-1 
338-6 

11 106-12 
338-8 
338-35 
338-37 

11 109-7 
338-14 
338-39 
338-16 
338-41 
338-18 

* 504 
338-20 
338-43 
596-101 
338-23 

11 106-12 
338-25 
338-45 
334-4 

11 109-7 
334-6 
334-8 
334-11 
596-1 
334-14 

11 106-12 
334-15 
334-17 

11 109-7 

55110 

55112 
55113 
551-14 

5511-6 

55117 
55118 
55119 
55121 

55122 

55123 
55124 
55138 

55140 
55141 
55142 
55143 
55150 

55154 

55157 
55180 
55182 
55183 
552 

5520 

55207 
55208 
5521 

5522 

55224 
55225 
5523 

55232 

55233 
55234 

55235 

55236 
55237 
55238 

55239 

Fairchild 
ITT 
National 

Ray1heor. 
TI 

Fairchild 
TI 
National 
TI 
National 
TI 
TI 
TI 
TI 
Fairchild 

National 
TI' 

Fairchild 

National 
Fairchild 
Fairchild 
ITT 
SilicOn G 
TI 
TI 
TI 
TI 
TI 
Fairchild 
Raytheon 
Fairchild 
Raytheon 
Silicon G 
TI 
TI 
TI 
TI 

1nIer9iI' 
National 

Siliconix 
AMO 
ITT 
National 
Silicon G 
SSS 

TI 
Fairchild 
Fairchild 
AMO 
National 
Silicon G 
ITT 
National 
Silicon G 
SSS 

TI 
Fairchild 
Fairchild 
Intersil 

National, 
Silicon G 
Fairchild 
TI 
Fairchild 
AMO 
Fairchild 
ITT 
TI 
AMO 
Fairchild 
ITT 
ITT 
AMO 
Fairchild 
TI 
AMO 

Device 

55110M 
lTT55110 
OS55110 
MM55110 
RM55110 
SN55110 
SN55110A 
55112M 
SN55113, 
MM55114 
SN55114 
MM55116 
SN55116 
SN55117 
SN55118 
SN55119 
55121 
55121M 
OS55121 
SN55121 
55122 
55122M 
OS55122 
55123M 
55124M 
ITT55138 
SG55138 
SN55138 
SN55140 
SN55141 
Sli55142 
SN55143 
55150M 
RM55150 
55154M 
RM55154 
SG55154 
SN55157 
SN55180 
SN55182 
SN55183 
MM55e 
MM552 

8i552B 
8N5520 
ITT5520 
c8s520 
8G5520 
SCM5520 
8CM5520S 
8N5520 
55207M 
55208M 
SN5521 
OS5521 
SG5521 
ITT5522 
D85522 
SG5522 
SCM5522'" 

SN5522 
55224M 
55225M 
IM5523AC 
IM5523AM 
IM5523C 
IM5523M 
OS5523 
SG5523 
55232M 
SN55232 
55233M 
SN55234 
55234M 
ITT55234 
SN55234 
SN55235 
55235M 
ITT55236 
ITT55237 
SN55238 ' 
55238M 
SN55238 
SN55239 

342-7 
342-9 
342--11 
342-13 

~ 109-7 
331-19 
331·22 
331·27 

~ 109-7 
335-27 
335-30 
331-31 
335-16 
341-45 
341-13 
341-14 
335-2 
335-4 
335-6 
335-8 
331-4 
331-9 
335-35 
335-39 
335-41 
336-54 
254-7 
337-31 

347-42 
347-44 
347 -49 
212-84 

1012-98 
347 -53 
337-41 
337-51 
347 -40 
347 -45 
347-50 
347-57 
347-60 
347-64 
212-98 

1015-45 
347-68 
347-13 
347-14 

1012-65 
1012-78 
1012-91 
1012-94 

347 -61 
347 -65 
347-1 
347-1 

347-1 
347-1 
347-1 
347-11 
347-11 

55 



MASTER 

5528 

5529 

553a 

5531 

5532 
55324 
55325 

55326 

55327 

5533 

5534 

5535 

5538 

5539 

554 

5540 

55450 

55451 

56 

Source Device 

Fwrchild 55239M 
AMD 
Fairchild 
in 

, Motorola 

Nat'onal 
Silicon G 

AMD 
Fatrcni;d 
Motoro!a 
Naf;Onai 
SiliCon G 
Fal'child 
ITT 

Motorola 
Falfch,id 
Motowla 
NaTional 

MMI 

Panasonic 
MMI 

Harris 
Raj'1reon 
A.MD 
Fairchild 
In 
Motorola 
National 

Raytheon 
S~g;:et!c~ 

SIlicon G 

FairChild 

Falfcnll0 

Ti 

ITT 
Mo!(yola 

National 
SlgnetJcs 

Slilcon G 
F:·",ci'"d 
lj:oIC"C,.a 

S.ll:::cr~ G. 
~airchlftj 
lTT 
Motorola 

S:llcon G 

V·:::)fc!a 
N3tif)'1a i 

S~gnettcs 

5524M 
ITT5524 
MC5524 
DS5524 
5G5524 
SN5524 
SN5525 
5525M 
MC'5525 
D55525 
SG5525 
5528M 

ITT5528 
MeSS'!!:! 
5529M 
MC5529 
D85529 
L5530 

5530 
fJ.N5530 
L5531 
5531 
HC5532-9 
R'v155324 

SN55325 
55325M 
iTT55325 
tvC55325 
OS55325 

RM55325 

55325 
5G55325 

SN55325 
55326M 
S~55:1;)6 

55327M 
SN55327 
iM5533AC 
,M5533Atv 

i".'5533C 
.M~633M 

~,E",S33 

5::-:5533 

b534M 
1715534 
MC5534 
iJS5534 
NE5534 
NE5534A 
SE5534 

SG5534 
5535M 

f'"lC5535 
DS"S35 
NE5535 
SE5535 
SG553E 
5536M 
iT T553€! 
MC5538 
085538 
NE5538 

SE5538 
SG5538 
5539M 
~v1C5539 

D85539 
NE5539 
Sb539 
33553; 

Nat'ona! MM554 
NEe A~E'nca ;.tPC554 
Panasonlc MN5540 

Fal,cn·!o 
iTT 
Nat!OOal 
Raytheon 
Sii;cor. G 
TI 
~a'rch:id 

')')45f).AJB 
ITT55450 
D555450 
RM55450 
8G55450 
SN554508 
55451A/8 

Base 
Page-Line Number Source Device 

347 -11 55451 Na!lOnai OS55451 
347 ~? 

347-11 
347·19 
347 ~21 

347 -25 
347 ·30 
347 -34 
347·9 
347 ~ 12 

347-22 
347 -26 

347 -31 ~ 

347 ·74 I 
347 ·78 I 
~ ~ , 
J4/-tlU I 

347 ·i5 I 
347 -81 ! 
347 ·84 I 

1012-1021 

1012-75 
556-66 

1012-103 

10~2-79 

.754 
344-14 
344 ·33 

344-35 1 
344"-:l7 
344 -39

1 * 520 ~ 
344-4: 

344-43 
344 -45 
344·47 
344 -49 
344-1B 
344 ~21 

344 -24 
344-27 

1012·61 

1012-74 I 
101288 I 
1012·9:3 r 
589-34

1 

589-12 

, ;:i:~:ol 
347 -128 
147 -,~'lni 

347 '13~11 
578-3 

~~:~~5'1' 
347, -'41 
34"" ~121 

347. 1311 
847 -115 

:~~-~: I 
:'ltltl-4 l:11 

~:; -;:~! 
347-1531 

~~;:;~~. 
5~9-5~~1 
588-50 

;:;:~ ;;1 
347 

- 1561 
3d7 -160, 

582-3 I 
682-4 ! 
347 ~! iJ":t~ 

3'4-tli:i I 
5571641 

;~~:~;ql 
:i44-86 
344-99 

55452 

55453 

tlb4b4 

55460 

5546~ 

55462 

55463 

55464 

55470 

55471 

55473 

555 

5550 
5551 

55516 

Rayu'-;f:on 
Silicon G 
TI 
Fairchild 
Nat.onal 
Raytneon 
Si:icon G 
TI 
Fa,rchiid 
"'itacht 
National 
Raytheon 

TI 
Fal'cnl!o 
National 
Raytheon 
S!hC01 G 
TI 
Falrchiid 

Nat,onai 
8liicon G 
T! 
~airch;!(:J 

Nanonal 

SIlicon G 
TI 
FairCllild 
National 
S;;icon G 
TI 
~a!rct'!!1j 

Hiiachl 
~atlona! 

Sd.cor; G 

Riv~55451 

SG55451 
SN55451 B 
55452A 
DS55452 
RM55452 
SG55452 
SN554528 
55453A1B 

55453 
D855453 
RM55453 
8G55d53 

SN554538 
55454A/B 
D555454 
RM55454 
SG55454 
SN55454B 
55460 
1;;55460 
DS55460 
SG55460 
SN55460 
55461 
D555461 
8G55461 
SN55461 
55462 
0555462 
SG5546;2 
SN55462 
55463 
55463 

OS55463 
SG55463 
SNF,5463 

Fairchild 55464 
Nat,onai DS55464 
Sllicor G 8G55464 
TI SN55464 
Fa,rch~ld 55470 
1"1 SN55410 
FMCh:!d 55471 
TI SN55471 
Fd;f-JJ,ld 554728 
Tl SN55472 
Fa,rchdd 554738 
TI SN55473 
;:P,ifctllid ~Sd7a 

•• SN55 .. 74 
AD AD555 
AMD NE555 

SE555 
Exar XR555C 

XF555M 
Fa·d,,:d i,A555C 
'~ters" MVl)S5 

NE555 
SE555 

~A.~r: ':~r:1;: MCC555 
National L~,.~555 

LM555C 
LM555M 
~N!555 

NEC Micro ~PD555 

,,,PD555D 
Raytr.eon RC555 

'1~555 

RCA CA555 

CA555C 

S:gnetlcs NESS5 

:>tc')::<'-l 
555 

Silicon G SG555 

SlnCf·rHY S15568 
TI NE555 

SE555 
Panasonic MN5550 
Slgr:ettGs NE5551 

SE5551 
Hafr~s HC55516 

Base Base 
Page-Une Number Source Device Page-Line Number Source Device Page-Line 

344-1 55516 HarriS HC555'16-2 * 754 5600 National LK5600 11 137 -17 I 
if 136-2 i 

344 -1 

345-' 

345-1 
345-1 
345 -1 

345-1 
345 -1 

345-1 

344 -124 

5552 

5553 

55532 

5554 

5555 

344 -75 5556 
344 -102. 
344 -11 7 5559 
344-125 
345 -2 
345-18 556 
345 -25 
345 -3~{ 
345- 1 01 

345·1()7 

345 -1'7 
345~124 

34~)"~ ?B 

345 -1 

345·183 
345·190 
345-194 

344 -76 
344 -126' 
344 ·77 
344-127 
345-3 
345 -35 
345-~02 

345 -129 5560 
14S -~ 71 

345·19 5561 
311 -22 
600·;- 55b 
600-3 
600-4 
600-5 
600-6 
;;~:i -?1 

600-? 
600-6 5589 
600·9 SE3 

1f i26<3 
600-13 
600-14 
318 -2: 

*1727 5596 
1504 -20 560 

*1727 
600-16 
600-17 
600-i8 
600-19 
600-20 

·.lUI)-21 

V -'293 
600-24 
At10 ~?'i 

600-~j 

600-30 
556-69 
608-35 
608 -36 

11 119·13 

5600 

HC55516-8 

HC55516-9 

S,gnetlcs NE5552 
SE5552 

S,qr:etics NE5553 
SE5553 

H2rt:S HC55532 
HC55532-2 

HC55532-8 

;-.C6558<!-9 
National MM5554 
Signet!cs NE5554 

SE5554 
Nationai MM5555 
Signetics NE5555 

SE5555 
SSS SCM5555 

SCM55550 
~j2'ior"i MM5555 
Par,ason:c MN5556 
Natiora: MM5559 

AMD NE556 
SE556 

bar XR556C 
':R556~~ 

Fal'cn,lo /lA550 
in'er,!i ~E556 

SE556 
d,~::,'-oG 

LM556C 
NEe Micro ~PD556 

Raytreor; ReS56 

HM556 

SAS56 
SESSa 

$;;:con G SG555 

SG556C 
Mtv'lI i...5560 

M1v11 L5561 
5561 

IF iTT55a 
NEe Amenw ;;PC5S3 

SAS'i8 
SE558 

3.3S 5C .... 5589 

,U.D559S 
NE559 
SA559 

S,gnetics N5596 
Fairchild TBA560 
M,:ro eo~p MCC560 
~l(:to)oja ~/H\I\/560 

f9A.5O:0 
P1essBy SLSt30 

SE550 
TBA560 

:-8A"tiO 
TL560C 
iiv'l5600C 
IM5600CF 
:M5600M 
LX5600 

596 -50 i 
* 754 I 

598·51 I 
* 754 : 

598 -5? I 
608 -37 ! 
608 38 I 
608 -43 i 
60S -44 ! 

~ 119-13 j 

*754 i 
598-53 I 

* 754 ; 
598 -54 I 
!:>~tl-tltl I 
558- 119

1' 

608 -62 , 
610·90 I 
608-63 I 
558- 191l 
608~48 I 

608-49 I 
2~2-901 

1011-95 i 
558 -1 921 
556-70 ! 
260·54 i 
558-1751 

1028 -57 I 

£00-79 j 
60G-80 I 
600-81 I 
600-82 I 
tiOO-83 I 
600-84 i 
600-85 I 
G;~~O ·as i 
600-89 i 

*1727 I 
1504 -21 ! 

.1727 I 
600-90 I 
6{){)··81 I 
60092 I 
600-94 i 
600-33 l 
600 ·95 I 
600-96 I 

1 011 ~67 I 
1 r.~ 1 ~41 ! 

1011 -69 I 
1011 -44 I 
326-i39\ 
556 ~101; 

561-65\ 
613-138' 
600- 1091 

AOO .110' 
i 

600-111: 
2i2-65 I 

~;~:~~ I 
600-1~3: 

600-114i 
e0cL~ 1=' 
612-118\ 
559 -176, 
615 -154: 

~ 123 -4 ! 
560-6 ! 
"4A-nn I 
560-36 ! 
6S~ -63 I 

i 
JL.i;;1 ~ I 

~ 137-1 

5601 

5602 
5603 

5604 

5605 

561 

5610 

563 

Signetics 
Retlcon 

intersll 

Inters!1 

AD 

SD5600 
R560H 
R5601-2 ' 

R5602 

IM5603AC 
IM5€03AM 
!M5604C 
!M5604M 

IM5605C 
'M5605M 
AD561J 
AD56iK 

AD561S 

310-65 i 
615-1641 
615~165: 
615·1f1! 

1003-83 i 
1003-84 i 
Hi04-100i 
1004-10-,: 

1005-39 i 
1005-62 
321 -75 
321 .. 73 
321-76 

AOS61T 3(!1 -74 

Motorola MHW561 • j 23 ~4 
Signetlcs NE561 597 -24 

SE561 597 -25 
561 • 129-3 

Intersi! IM5610C .1003-30 

AD 

Aralo9'c 

HarriS 

lM5610CF 
lM5610M 
AD562A/SCD 
AD562AfB!N 
A.D562K/BCD 

1003-44 
1003-31 
322-91 
323-24 

322 -92 
AD562i< IBiN 323 -25 
AD562S!BCD 322 ·93 
AD562S/BiN 323 -22 
AN562A/BCD 
AN562A/BIN 
AN5621/BCD 
AN562K1BCO 
AN562S!BCD 
AN562SiBIN 
NC562 
Hl562 

322 -96 , 
323-26 i 
322 -94 ' 
322 -97 
322 -95 
;j23-23 i 
609-12 : 

* 444 
H1562-2 • 444 

H1562-4 

H!562-5 

323-8 
... 444 

323 -10 

* 444 
323 -, ~ 

H1562·a * 444 
323 ~9 

Motorola MI-1W562 11 123-4 

PMI 000562 ;, 957 
SSS562 ... 955 
SSS562A ... 955 
SSS!i(i2A!BCD .. 930 

... 955 
322-88 

SSS56iAiBiW * 930 
• 955 

323-18 
SSS562ABiN ,,955 
SSS562BCO .. 930 
SSS'i628!N ,,!l30 
SSS562K/BCO .. 930 

* 955 
322 ~g() 

SSS~2K/BiN 1;: 930 
.. 955 

323-20 
SSS5€2SfBCD * 330 

* 955 
322-86 

SSS562SiBiN * 930 

* 955 
323-<6 

SSS562SBIN * 955 
Signet!cs NE562 597 -26 

Inters!! 

AD 

SE562 

;""VII::. 

iM5623C 
IM5623M 
IM5624C 
lM5624M 
IM5525G 
iM5625M 
AD563J/BCD 
AD563J/BiN 
A J563KIBC:::; 
AD563K/81N 
AD563S/BCD 

59/-2/ 
12S-8 

1003-86 i 
1003~87 i 
1004 -103: 
1004-Hl4! 
1005 -49 : , 
1005-69 i 

322 -117: 
32333 i 

.Indicatas page number in Application Note Directory_ 
* Indicates additional data is provided on the page noied 

Ie MASTER 1978 



Base Base Base 
Number Source Device Page-Une Number Source Device Page-Une Number Source Device 

563 

564 
565 

566 

567 

AD 

Signetics 
Motorola 
National 

National 

AD563S/BIN 
AD563TiBCD 
AD563T/BIN 
NE564 
LM565 
LM565 

LM565C 
NE565 
SE565 
565 
LM566 
LM566C 

NEC Amenca IlPC566 
Signet!cs NE566 

Exar. 

SE566 
566 
XR~67 

XR567Q 

XR5SiM 
National LM567 

323-31 
322-11 
323-32 
596-51 
597-19 
597 -20 

~ 131 -15 
597-21 
597 -28 
597 -29 

~ 129-3 
597 -37 
597 -38 

LM567C 596 
598 

Signetics NE567 596-1 
598-1 

SE567 596-1 
598-1 

,569 Signetics 569 ~ 129 
57lS300 MMI 57LS300 256 

332 
5ilS301 MMI 57LS301 256 

57~S304 MM! 
57LS305 MMI 

57LS376 M"~I 

57LS3sO MMI 
575;;00 MMI 

57S304 MMI 
57S373 MMI 

57S374 MMi 
57S376 MMI 

57!..S?04 
57LS305 

57LS376 
57LS380 
57S300 

57S304 
57S373 

57S374 
57S376 

332 

'" 460 
246-58 

* 460 
* 460 

238-44 
57S378 MMI 

57S380, MMI 

57S378 * 460 
238-46 

57S380 • * 460 
246-60 

57S382 MMI 57S382 

570 

5700 

5701 

5703 
5704 
5;'06 

ti70? 
571 

5710 
57100 
57103 
57104 
57105 
57106 
57109 

NEG America IlPC570 
Plessey TAA570 
Siemens SAS570 

Signeties NE570 
TBA570 

Telefunken TBA570 
NatIOnal LX5700 

MMI 5701 

Panasonlc MN5701 
Sprague UDN-5703A 
National MM5704 
S;yag~e 

Sprague !JOI\j-570;" 
NEC A;'1€nC3 J1.PC571 
Plflssey 8'-57 1 

Signetcs NE571 
Panasonie MN5710 
Na:,ona, MM5710C 
National MM57103 
NaDer.a! MM57104 
National MM57105 
Nat0na! ~,.M;/:57106 

Na!lon~i. MM57109 

Ie MASTER 1978 

* 460 
246-63 
560-1 

615-1 
11 137-1 

224-1 
1508-74 

11 149-7 
556-71 
345 -1 

23<1 -'; 
344-1 
344-1 
555-1 
546-1 
598-31 
556-72 
558 -33 
556-47 
556 -48 
558 -34 
558-35 
556-49 

'508-98 

57109 
5711 

57110 

5712 

57123 
57126 

5713 

57135 
57136 
5714 

57140 

57190 

572 

, 5725 
573 
5733 
5734 
5736 

5737 
5738 
5739 

5740 

57401 

5745 
5;'46 
575 

5750 
5752 
57558 

5758 
57588 
576 
5760 
5762 
5763 
5764 
5765 
5766 
5767 
577 
5777 
578 
5780 
5781 

5782 

5785 

5788 
5789 
5791 
5794 
5795 
5799 

580 

National' MM57109 
Signetics UDN5711 
Sprague UDN-5711 
MMI 57110 

Signetics 
Sprague 
National 
National 

Signetics 
Sprague 
National 
National 
Signetics 
Sprague 
Nalional 

National 

AD 

GI 

UDN5712 
UDN-5712 
MM57123 
MM57126 

UDN5713 
UDN-5713 
MM57135 
MM57136 
UDN5714 
UDN-5714 
MM57140 

MM57190 

AD572A 
AD572B 
AD572S 
NC572 

NEC America I!PC572 
National MM5725 
NEC America IlPC573 
Sprague UDN-5733A 
National ~M5734 

National MM5736 

National MM5737 
National MM5738 
National MM5739 

National MM5740 

MMI 57401 

National MM5745 
r\at,una, MM5746 
NEG America IJ.PC575 
Signetics NE575 
Panasonic MN5750 
Panasonic MN5752 
MMI 57558 

57558-1 
57558-2 

National MM5758 
MMI 57588 
NEC America IlPC576 
National MM5760 
National MM5762 
Nalional MM5763 
National MM5764 
National MM5765 
National MM5766 

,National MM5767 
NEG 'America IJ.PC577 
National MM5777 
NEG America IlPC578 
Nalional MM5780 
National MM5781 

National MM5782 

Nalional MM5785 

NaMnai MM5788 
National MM5789 
National MM5791 
NaliOnal MM5794 
National MM5795 
National MM5799 

AD AD580 
Micro Comp MCC580 
NEC Amenca IlPC580 
Siemens SAS580 

Signetlcs NE580 
TCA580 

11 150-8 
344-1 
344-1 

*1654 
1508-77 
1513-35 
345-50 
345-52 
556-39 

1508-93 

561-1 
556 
555-1 
346-19 
556-28 
556-29 

11 1.05-4 
556-30 
556-31 
556-32 

11 105-4 
329-50 

11 106-17 
.1654 

1001-80 
1508-80 
329-38 
329-35 
561-66 
596-1 
556-73 
556-74 

*1652 
223-189 

*1652 
*1652 

556-33 
1508-83 
561-67 
556-34 
556-35 
556-36 
556-37 
556-38 
556-40 

580 
5801 
581, 

5810 

58101 
58102 
58104 
58106 
58115 
58117 
58118 
58119 
58120 
58127. 
58128 
58129 
581<30 
582 

5823 
5824 
5829 
583 

5832 
5833 
5837 

584 
5841 
585 

58563 

586 

5860 
58601 
5863 

5865 

587 

5871 
58710 
58730 

556-41 58731 
554-51 
556-42 58740 
555-18 58751 
556-43 

1508-88 58755 
1525-4 

.1656 
1508 -86 5880 
1525 -4 58801 
1508 -95 5882 
1508-105 5885 
1508-101 5886 
558-31 589, 
556-44 
556-45 5890 
556-46, 5891 

1508-97 590 
1526-1 
614-111 
556-99 
560-12 5902 
559-55 592 
559-152 
326-188 
599-8 

, Signetics 
Intel 
AD 
Hybrid Sys 
Intel 
National 
National 
National 
National 
National 
NatIOnal 
National 
National 
National 
National 
National 
National 
National 
National 
AD 
Signetics 

National 
National 
National 
AD 

GI 
National 
National 
National 

Signetics 
National 
GI 

TCA580 
5801 
AD581 
ADC581-12 
5810 
MM5810 
MM58101 
MM58102 
MM58104 
MM581 06 
MM58115 
MM58117 
MM58118 
MM58119 
MM58120 
MM58127 
MM58128 
MM58129 
MM58130 
AD582 
NE582 

MM5823 
MM5824 
MM5829 
AD583K 
AD583S 
C/CF583 
MM5832 
MM5833 
MM5837 

NE584 
MM5841 
C/CF585 

NEC America IJ.PC585 
Signetics NE585 
Mitsubishi ME58563·1 

M58563 

Hybrid Sys, APC586-10 
ADC586-12 
ADC586-8 • 

Signetics NE586 
National MM5860 
National MM58601 
National MM5863 

National MM5865 

NEC America IJ.PC587 
Signetics NE587 
National MM5&;71 
Mitsubishi M58710S 
MitsublShl M58730 

Mitsubishi M58731 

Mrtsubishi M58740 
Mitsubishl M58751 

Mitsubishi M58755 
M58755-1 
M58755-2 

National MM5880 
National MM58801 
NatIOnal MM5882 
National MM5885 
National MM5886 
GI C/CF589 
NEC AmerICa IJ.PC589 
National MM5890 
National MM5891 
AD AD590 
Siemens SAS590 

Signetics NE590 
OEI 5902 
AMD 592C 

592M 
Motorola NE592 

SE592 

Arranged alphanumerically from left to right. 

PART NUMBER "'''j~~ 
Base 

page-Une NUmber Source Device 

213 
614-1 
318-1 
562 

1511-1 
318-2 
318-34 
317-36 
325-14 
562-98 
562-99 

592 

593 
594 
595 

596 

598 
599 
6 

6,3 
60Vl0 
60V12 
60V15 
60V18 
60V20 
60V24 
60V28 
60V5 
bOV6 
60V9 
60 
600 

258-7 6000 
318-39 
258-97 6001 
562-161 6002 

1008-1 
1009 
562-1 
562-1 

346-1 
614-70 
546-27 
546-28 
546-51 
546-52 

6003 

600311 
600314 
601 

6010 

6011 

602 
603 

6032 
604 

6040 

NEC America I!PC592 
Signetics NE592 

SE592 
592 

GI C/CF593 
GI C/CF594 
GI C/CF595 
NEC America IJ.PC595 
GI C/CF596 
NEC America I!PC596 
GI C/CF598 
GI C/CF599 
Datel SHM-6 

SHM-6M 
GI AY6-1013 

LSI Comp 
Teledyne C 

In 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
LSI Comp 
Plessey 
SGS 
GI 
Signetics 
SMC 
Intersil 
Nortec 

Intersil 

Nortec 
Nortec 
Nortec 
CMA 

AY6-4016 

R06-1 024-4 
R06-1 024-8 
R06-2048-4 
R06-2048-8 
SL6-2050 
SL6-2064 
SL6-4025 
SL6-4032 
SS6-1032 
SS6-8211 
SS6-8212 
06 
CAG6 
CAG6-10 
CDA6 
ZTK6,3 
L60V10 
L60V12 
L60V15 
L60V18 
L60V20 
L60V24 
L60V28 
L,60V5 
L60V6 
L60V9 
D60 
SL600 
TCA600 
LP6000 
SD6000 
/iPC6001 
IM6002-11 
6002 

IM6003-10 
IM6003-11 
6003 
600311 
600314 
FX601 

Data General MN601 

NEC America I1PB601 B 
Teledyne C CAM601 A 
TI TL601C 

TL6011 
TL601M 

Hughes 'HCTR601 0 
Motorola MFC6010 

'TI TMS6011 

NEC Ameqca /lPB602B 
Data General MN603 
NEC Amenca I1PB603B 

IJ.PC603 
Panasonlc AN603 
Panasonic MN6032 
NEC America /lPB604B 
Teiedyne C CAM604A 
TI TL604C 

TL6041 
TL604M 

Panasonlc MN6040 
MN6040A 
MN6040B 

561-1 
556-15 
556-16 
615-42 
615-43 
349-45 
315-89 
316-15 

1020-63 
1020-27 
1021-29 
1020-98 
~1028-60 

1028-75 
'028-42 
1028-53 
1028-47 -
1028-36 
1028-37 
213-1 
307-6 
307-8 
310-21 
559-79 
614-55 
614-56 
614-57 
614-58 
614-59 
614-60 
614-61 

"", I t 

614 :~2 t--"'''~-<''"'*'''"-, 
614-53 
614-54 
213-1 

11 119-16 
11 129-2 

1509-1 
559-14 

1511-50 
1008-18 
1008-19 

11 142-4 
11 142-5 

1008-42 
1008-40 

11 142-7 
1008-41 
1008-43 
599-69 
600-11 

1504-1 
1515-3 
220-74 
314-90 
310-35 
310-31 
310-32 
207-54 

11 121-5 
349-73 

1512-1 
220-69 

1504-171 
220-64 
320-30 
559-72 
259-1 
220 
308-1 
310-28 
310-26 
310-27 
596-11 
596-11 
596-11 

57 
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6060 
6061 
6062 
607 

6070 

6071 

6072 

6073 

6074 
6078 

608 
6080. 
6090 
6091 

6092 

610 

6100 

6iOi 

58 

Base Base 
SOUrce DeVICe Page-Line Number Source Device Page-Line Number Source Device 

------------------------~-
NEG America I1PB605B 
'Panasonic At..I~nh 

PanasoniC MN6050 
MMI 6051 
PanasOOIc MN6051 
MMI 6052 
Panasonic MN6052 

Panasonic MN6053 

MMI 6055 
MMI 6056 
Data General MN606 
NEG America IlPB6068 
Panasonic AN606 
Panasonic MN6060 
MMI ,6061 
MMI 6062 
NEC Amenta I1P8607B 
PanaSonic AN607 
TI Tl607C 

TL6071 
TL607M 

AMD AM6070C 

AM6070M 

Panasonic MN6070 

AMD AM6071C 
AM6071M 

MMI 6071 
AMD AM6072C 

AM6072M 

MMI 6072 
AMD AM6073C 

AM6073M 

MMI 6073 
MMI 6074 
RCA CA6078A 

CA6078AT 
Panasoolc AN608 
Panasonic ~AN6080 

Panasonlc MM6090 
Panasonic MN6091 

Panasonic MN6092 

NEC Amenca fLPC610 
Panasonic AN61 0 
Plessey Sl610C 
SGS TCA610 
TI TL610C 

TL6101 
TL610M 

Harris HMS6100 
HM6100 

HM61OG-2 

HM61OG-S 

HM6100A 

220-84 
562-32 
562-11 
99~H ' 
562-1 
999-12 

546-61 
559-i 
999-16 
999-31 
220-55 
546-62 
310-36 
310-33 
310-34 
321 -40 
324-35 
321-41 
324-36 
556-1 
562-1 
322-72 
321-42 
322 -73 
999-53 
324-37 
321-43 
324-38 
999-55 
321-44 
322-74 
321-45 
322-75 
999-1 
999-1 
577 
566 
546 

546-67 
11 129·2 

307-20 
30.7_-.111 
307-19 

11 146-7 
.1631 

1518·2 
, 146-8 

• 148·8 
, 148-9 
, 148-10 
, 148-11 
.1631 

1508-1 
.1631 

1508-11 
.1631 

1518·3 

6101 

6102 

6103 
6104 

611 

6116 

6118 
612 

6128 
613 

6144 

6164 

618 

6184 

620 
6200 

6201 

6202 
6205 

6206 

621 

6210 

622 
6225 

623. 

6230 

5231 

6235 

6236 

624 

6240 

HM6100c .1631 6241 
intersil 

Harris 

!MS61oo 11 146.1 5 
1~16100 

IM6100C 
IM6100M 
HD6101 
HD6101-2 
HD6101-9 

11 146-14 625 

• 149-2 
11 149-3 

• 149-4 
11 149-5 

1508-111 6250. 
1508-11 

.1633 6251 

.1633 

.1633 6252 

Harris 

Intersil 

Intersil 

Intersil 
Zilog 

Plessey 

HD6101A·2 

HD6101A·1I 

IM6101A 
IM6101AM 
IM6102A 
IM6102AM 
IM6103 
Z6104-1 
Z6104-2 
Z6104·3 
Z6104-4 
Z6104·5 
SL611C 

SGS TAA611 

Zilog Z6116-2 
Z6116-3 
Z6116-4 

Sprague UDN-6118A 
Plessey SL612C 
RTC MS612 

Sprague UDN-6128A 
Plessey Sl613C 

Sprague UDN-6144 
UDN-6144A 

Sprague UDN-6164 
UDN·6164A 

RTC MS618 

Sprague UON-6184 
UDN·6184A 

Plessey SL620C 
MMI 6200 

6200-1 

MMI, 6201 
6201-1 

intersl! 6202 
MM! 6205 

6205-1 

MM! 6206 
6206-1 

Plessey SL621C 
SGS TAA621 
MMI 6210-1 

Plessey SL622C 
MM! 6225-1 

Plessey SL623C 

MM! 6230 
6230-1 

MMI 6231 
6231-1 

MM! 6235-1 

MM! 6236-1 

Plessey Sl624C 

MMI 6240-1 

MMI 

Plessey 

RTC 

MMI 

MMI 

MMI 

6241 
6241·1 

TBA625A 
TBA625B 
TBA625C 
MS625 

6250-1 

6251-1 

6252-1 

.1633 6252 
150'8-114 CI'lJ:" 

.1633 
1508-115 6255 
1508 -1 i 6256 
1508 -11 6260 
1508-1 6261 
1508 -,131 6275 
1508-133 
1018-81 6276 
1018-90 
1018-104 6280 
1019-5 
1019-15 
546-69 
554-177 6281 

'Il 124-1 
100~-125 

1010-10 
1010-23 6282 
326-36 
546-70 
214-1156283 

1028-70 
326-37 6284 
546-124 6285 
546 -134 6286 

11 110-2 
326-39 

11 110-2 
326-45 6287 
214-1.67 

1001-61 
1028-40 

11 110·2 6289 
326-57 
545-15 

.1252 

.1252 629 
1020-31 

.1252 6292 

.1252 6297 
1020 -33 6299 
323-37 630 

.1252 

.1252 
1021 -8 6300 

.1252 

.1252 
1021·10 6301 
545-12 

11 124·1 
.1252 

1020 -67 6305 
545-16 

.1252 
1021 -31 6306 
554-86 
559-41 

.1252 6308 

.1252 
1020-13 

.1252 6309 
1020-15 

.1252 
1020-80 631 

.1252 
1020-81 6312 
554-72 
554 -84 
559-42 

.1252 
1021 -49 

.1252 

.1252 
1021-51 63135 
601-27 6313,7 
603 ·34 63139 
603-113 632 
214 -169 633 

1029-7 6330 
.1252 

1021 ·101 
.1252 6331 

1021·103 
.1252 

MMi 
lelel 

MMI 
MM! 
MMi 
MMI 
MMI 

MMI 

MMI 

6252-1 
5253-1 

6255-1 
6256-1 
6260·1 
6261-1 
6275·1 

6276-1 

6280-1 

6280-2 

MMI 6281-1 

6281-2 

MMI 6282·1 

6282-2 
MMI 6283-1 

MMI 6284·1 
MMI ' 6285-1 
MMI 6286-1 

6286-2 

MMI 6287·1 

6287-2 

MMI 6289-1 

6289-2 

Data General MN629 
SGS H629 
MMI 6292 
MMI 62g7 
MMI 6299 
F8Jl'chiid 
Plessey 
SignetK:S 
MMI 

MMI 

TAA63{) 
Sl630C 
TAA63{) 
6300 
6300-1 

6301 
6301·1 

Siemens T AA6301 
MMI 6305 

6305-1 

MMI 6306 
6306·1 

MM! 6308 
6308-1 

MMI 6309 
6309-1 

NEG Amenca IlPB6316 

Harris HM6312 

Inlers!! 

HM6312-2 
HM6312·9 
HM6312A·2 
HM6312A-9 
IM6312 

tvUv1i 63135 .. 1 
MMI 63137·1 
MMI 63139-1 
SGS H632 
Data Ger.erai MN633 
MMI 6330 

6330-1 

MMi 6331 
6331-1 

1\ Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted, 

Sase 
Page-Line Number Source Device Page-Line 

1021-1 

1021-1 
1022·91 
1022·92 
1022-86 
1022·87 

.1252 
1023-6 

.1252 
1023-7 

.1252 
1022·24 

.1252 
1022-6 

.1252 
1022-30 

.1252 
1022-9 

.1252 
1022-25 

*'252 
.1252 

1022-31 
1022·26 
1022·32 

.1252 
1022-23 

.1252 
1022·5 

.1252 
1022·29 

.1252 
1022-8 

.1252 
1022-28 

.1252 

.1252 

.1248 
1003·72 

.1252 

.1248 
1003·73 
560·67 

.1252 

.1248 
1004·82 

.1252 

..124& 
1004-86 

.1252 

.1248 
1004·11 

.1252 

.1248 
1004-13 
220·41-
220·75 
212·1 

1022 
1022·' 
1022-97 
1022·98 
212-171 

1004-24 
1005-83 
1005·84 
558-1 

1504·, 
.1252 
.1248 

1003·16 
.1252 
.1248 

1003-20 

6335 

6336 

634 
6340 

6341 

6348 

6349 

6350 

6351 

6352 

6353 

636 
6376 
6380 

6381 

6385 

6386 

6387 
64 

640 

6400 

6401 
6402 

6403 

6405 

MMI 6335 
6335-1 

MMI 6336-1 

Data General MN634 
MMI 6340 

6340-1 

MMI 6341 
6341-1 

MMI 6348 
6348-1 

MMi 6349 
6349-1 

MMI 6350-1 

MM! 6351.1 

MMI 6352 
6352·1 

MMI 6353 
6353-1 

Data General MN636 
National DH6376C 
MMI 6380-1 

MMI 6381·1 

MMI 6384-1 

MMI 6385-1 

MMI 6386-1 

MMI 6387·1 
Reticon ARAM64 

RL64 
R064 
SAM64 

TI TL064BC 
P!esse~ SL640C 
Signet!cs TCA640 
Nitron NC6400 

NC6400A 
National SHM6401 
Harris HD6402 

HD6402-2 

H06402-9 

HM6402·2 
HM6402·9 
HM6402A·2 

Inters!! IM6402 

IM6402M 

Nltron NC6402A 
Hams HD6403-2 

Inlersll 

Nitron 
Harris 

HD6403-9 
HM6403-2 
HM6403·9 
HM6403A·2 
HM6403A·9 
IM6403 

iM6403M 

NC6403 
H06405 
HD6405-2 

HD6405-9 

*~248 
1004·23 

.1248 , 
1004-26 ! 
1504·1 

.1252 

.1248 
1005-40 

.1252 

.1248 
1005-50 

.1252 

.1248 
1005-33 

.1252 

.1248 
1005-43 

.1248 
1006·6 

.1248 
1006·11 

.1252 

.1248 
1006·7 

.1252 

.1248 
1006·12 
1504·1 
547·' 

.1248 
1006-69 

.1248 
1006-73 

*1248 
1006·70 

1006·74 ; 
.1248 

1006-68 i 
1006·72 , 
615-101' 
613-89 j 
6la-52 ' 
615.93 i 
592-44 , 

612-1~6l 
560·80 ! 
596·122, 
596·107: 
615·64 i 

.1632 I 
• 148·9 I 
.1632 ; 

1 508·~ 20i 
.1632 i 

1~08'1~11 
a49-b;,; i 

349-66 , 
349-74 ! 

i 349-75 1 

349-69 ; 
1508-124; 

1!~~~~51 
596·1081 

1508-1221 
1508.1231 
349-67 : 
349-68 i 

I 
349·76 ! 
349 -77 : 
349-71 

1508-i26i 
349·72 : 

1508-127[ 
596-109j 

.1634 ' 

.1634 
215 .. 59 ~ 

349·1121 
1508-136j 

.1634 i 
215·60 : 
349-1131 

1508.1:17: 
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Base 
Number Source 

6405 

641 

6410 
- 6423 

644 

6441 
645 

650 

6500 

6501 

6502 

6503 

6504 

6505 

6506 

6507 
6508 

Nitron 

Falrchiid 
Plessey 
SGS 

Nltron 
Nitron 
Signetics 

Harris 
,Plessey 
Signetlcs 
Plessey 

Slgn€tlcs 
MOS 

. Rockwell 
Synerte~ 

HarriS 

MOS 
Rockwe!l 
SYl'1ertek 
MOS 
Rockwell 
S,nertek 
Harris 

MOS 
ROCKwell 

MOS 
RCCK,'.s: 
Synerte~ 

MOS 
Rockwell 
Synertek 
Rockwe!1 
AMI 

Harris 

ntersi! 

Base 
Device Page-Line Number Source Device 

NC6405A 

TBA641 
SL641C 
TBA641 

NC6410A 
NC6423 
NE644 

HM6441A·2 
SL645C 
NE6458 
SL650 

TCA650 

596-110 650B 
596-123 
554 -124 
612-107 
554.1781 
124-1 I 
596-12:) 
596-129 
559-22 
615-105 

*1175 
615-118 
554 -122 
597 ·63 6509 

11 131 -16 651 
560-81 

MCS6500 11 146-16 
MCS6500SERiES 11 149 -8 65110 
6500 1522-1 6512 
R6500 1530-2 
SY6500 
HM6501 

HM6501-2 

HM6501-5 
HM6501-9 

HM6501B·2 

HM6501B-9 

MCS6502 
R6502 
SY6502 
MCS6503 
R6503 
SY6503 
HM6504 
HM6504-2 

HM6504-5 

HM6504-9 
MCS6504 
R6504 
SY65a4 
MCS6505 
R650S 
SY6505 
MCS6506 
R6506 
SY6506 
R6507 
56508 

56508-1 

S6508A 

HM6508 

HM6508-2 

HM6508-5 
HM6508-9 
HM6508A·2 

HM6508A·9 

1531 -4 

*1174 
212-110 

*1174 ' 
1014-69 

*1174 
*1174 

1014·31 

*1174 

1013-90 I 
.1174 

1013·31 , 
1508-1411 
1508-1491 

1508-1591 

1508-1421 
150B - ~ 50 
1508 -1601 

*1176 I 
.1176 I 

1019-27 

.1176 ~ 
'le·:.J ·~6 

.1176 I 
150B -143 
1508-1511 

1508 -1611' 
1508-144 

150S -152l 

1508.1621 
1508 -145 
1508 -153; 

1508-
163

1 
1508 -154 

*1046 
212 -137

1 
1017-40 I 

.1046 

10'6-93 I 
*1046 1 

212-1381 
1016-63 

1017-9 I 
*1180 f 

212 -1411 

*1180 I 
1017 -43 I 

.1180 I 
1017 -t7 i 

.1180 ! 
1016-42 

*1180 

HM6508B·2 .1180 

HM6508B·9 

HM6508C 
HM6508C·2 

HM6508C·9 

6513 

6515 

6518 

652 
6520 

6522 

6523 

6524 
6525 

H~J~65a8D 6526 
IM6508 6527 

1017-41 B530 
~ 141 -10 I 

Interstl 

NEe 'Aicro 

Harris 
P'essey 

SGS 
MMI 
hwsil 

"'"OS 
Rockwell 
Synertek 
RockweiJ 
Synertek 
Harri~ 

MOS 
RocKwe'i 
S'.'rer.e~ 

r-flOS 
Pochye" 
Sy~erte~ 

Harris 

Plessey 
~J10S 

Rockwell 

MOS 

IM6508-1 
IM6508A 
IM650SA-l 
IM6508C 
IM6508M 
IlPB6508 
~~B6508·' 

~PD6508 
uPD6508-1 
~PD6508C 

~P065OBC·1 

.PD6508D 
~PD6S08D-l 
HM6509-9 
SL651 

TB,A,65
' 

65110 
IM6512 
IM6512M 
MCS65 ' 2 
R6512 
SY65i 2 
R65i3 
SY6513 
HM6514 
HM6514-2 

HM6514-5 

HM6514-9 
MeS651'; 
R6514 
SV6514 
VCS6"'<; 
R65

'
5 

HM6518 

HM6518·2 

HM6518-5 
r'M6";>"lC~ci 

HM6518A·2 

HM651SA9 

HM65188-2 

HM6518B-9 

HM6518C·2 

HM6518C·9 

HM6518D 

!M6518 

iM6518-1 
tM6S 1 8/\ 
IM65

'
8A-1 

IM6518C 
IM6518M 
SL652 
MCS6520 

R6520 
SY6520 

MCS652? 

P,6522 

fv'~o:O~ J:a ~'J'C652:5 

f/C6~~?6 

~,,~C6527 

'.6530 
1)530 

PART NUMBER II .. .., ... ,,..." 
Base Base 

Page-Line Number Source Device page-Une Number Source Device 
---------------------------

1016-94 
1016-54 
1016-40 
1016-68 
1016-69 
1016-95 
1016-70 

.1488 

.1488 

.1488 

.1488 

*~488 
*1488 
*1180 

597 -50 
~ 131 -16 

554 -41 

11 1<19-6 I 
212 -~ 001 

1 ;~~:~ ~~I 
I 

1508.155,1 
1508·164 
1508-156 
1508 -1651 

.1178 I 
*1178 I 

1018·29 I 
.1178 

1018-28 

*1178 I 
hOR-1<17' 
1508-1571 
• S08 ~ 66: 
150R -'4B' 

1508- 1 58] 
1508 157: 

.itSl ' 
:~12 -142! 

1I:1'l8, . 

10-;7 -44 

... 1181 
lI'i .Ol 

1017 -18 
.1181 

1016 -44 

.1181 
1016·45 I 

I 

! 
1016-103 1 

*1181 , 
1016-1041 

*1181 i 
1016-60 

1017 -42 
1016-96 
101 6 -55 
1016-41 
1016-72 
101.6-73 
596-50, 

1509-10 

1509-12 
1509 -14 ' 
1513 -82 
1509-11 

1509 -13 

1513 -83 

1013 -2 

1 012-50 

6530 

65308 

6531 

65317 

6532 

6540 
6541 
6545 
6550 
6551 

6560 

5561 

€562 

MOS 

RocKwell 
Svnertek 
Motorola 

MMi 

IJotorOla 

MOS 
Rockwe:: 

~ynerte~ 

Srert'3' 

Synertek 
~otoro:a 

Motoroia 
Harris 

MMi 

Nltron 

HarriS 

Harris 

MCS6530 

R6530 
SY6530 
MCM65308 

L6531 
6531 
MCM65317 
MC653,7 
MCS6532 
R6532 

SY6532 
SY6540 
SY6541 
MC6545 
MCM6550 
HM6551 

HM6551-2 

HM6551-5 
HM6551-9 

HM6551A-2' 
HM6551A·9 

HM6551B·2 

HM6551B-9 

HM65S1C·2 

IM655~ 

ifvl655 1 .AC 
IM6551AM 
!i"i653~ C 
IM655~ M 

L6560 
6560 
MCM6560 

NC6560 

NC6560A 

HM6561 

HM6561·2 

HM6561·5 
HM6561·9 
HM6561A·2 

HM6561A·9 

HM6561B·2 

HM6561B·9 

HM6561C·2 

HM6561C-9 

!M6561 
IM6561 M 
L.55131 

MCM656~ 

NC6S6~ 

HM6562 

HM6562··' 

1508 ·169 6562 
~ 149·9 

1508-171 
1509-3 
1022·52 I 
1509-1431 
1012-101 
1012-56 
1023-66 
1509-151 
'1508-170, 6570 
1509-2 
1509-6 
1509-4 
1509-19 
1509·20 

~ ~~::;~21 
*1175 

212-111 
*1175 

1014-70 

*1175 

6571 

6572 

6573 

*1175 6574 
1014-32 
1013·41 6575 

.1175 
t013-42 6576 

*1175 
1013·92 

*1175 

*~1~;;-931 
1013 ·50 I 

+1175 

1013 -51 I 
212 ~117 

IO':?--56 ! 
1013-57 1 
101/;.. .. 91 1 

212 -11S1 
1014 -92 i 

6577 
6578 
6579 
6580 

6581 

6583 

6590 

1~'1.6021 
1011-11 I 6591 
1022-54 I 
1022-107' 66 

1022 ·55 I 660 

1'023 ··2 I 
1022 -49 
1·022 -106 

.. 1182 I 
212-113 

.1182 I 

1014-68 1 
.1182 6600 

1014·30 
*1182 

1013 -39 .6604 
*1182 

1013-40 
.1182 6605 

1013-88 
.1182 

1013-89 
*1182 

1013-48 
*1182 

1013.
4
91 

212-119 
212 -120 

1()11 -64 
~ C/', ~ ~ ,S ! 
1000-70 I 

* ~ I~~; -72
1 

2-, 2. -~ 1,4 1 

.1183 i 

661 

6611 

10;4-67 
HM6562·5 .1182 

.. 1183 
HM6562-9 .1183 

- 0-4 -29 

HM6562A-2 *1183 663 
1(1',<-';-' 

HM5562A.9 .. 1183 i S64 

Hams 

Motoroll; 
Motorola 

Nitron 

Motorola 

Nltron 

Motorola 
Nitron 
rAotorola 

Nitron 
Motorola 
Nitron 
Motorola 
Nitron 
Motorola 
Nitron 
Motorola 
Motorola 
Molorola 
Motorola 
Nitron 

MotorOla 
N:tron 

MotorOla 
"",tron 

A~o'-Oro!a 

Motorola 
Nitron 
Roc"",ell 
Motorola 

Plessey 
Signetics 
Telefunken 

Har;,$ 

Telefunken 
Motoro!a ~ 

HarriS 

Motorola 

Motorola 
P!essey 

Harris 

HM6562A·9 
HM6562B-2 

HM6562B-9 

HM6562C·2 

HM6562C-9 

MCM6562 
MCM6570 

NC6570 
NC6570A 
MCM6571 
MCM6571A 
NC6571 
NC6571A 
MCM6572 
NC6572 
MCM6573 
MCM6573A 
NC6573 
MCM6574 
NC6574 
MCM6575 
NC6575 
1v1CM6576 
NC6576 
MCM6577 
MCM6578 
MCM65l9 
MCM65BO 
!'~C6580 i1 

MCM6581 
NC658~ 

MCM6583 
NC65&3 

MCM6590 
NC6590 
NC6590A 
MCM6591 
NC6591 
A66XX 
MC660 

SL660 
TCA660 
SAS660 

HD6600·2 
H06600-5 
SAS6600 

'MCM6604A 
MCM6604A-2 
MCM6604A-4 
H06605-2 
H06605-5 
MCM6605 

MCM6605A 
MCM6605A-1 
MCM6605A-2 
MC661 
TAA661 

HM6610 
SAS6610 
HM6611 

HM6611·2 

HM6611~9 

6611-5 
!-ian,s HM6612 
MC:0rola MC662 
Pi •. ,ssey SL662 
Mo:orola MC663 

MO'JU)la MC664 

*1183 
1013-46 

*1183 
1013·47 
1000-71 
999-73 

~ 139-10 
999-84 
999-95 

, 139-10 
999-74 
999-85 
999·86 
999·75 
999-87 
999-76 
999-77 
999·88 
999·78 
999-89 
999-79 
999-90 
999-80 
999·91 
999-81 
999-82 
999-83 
999-10 
999-92 
999-106. 
999·104 
999·93 " 
999 -107 
999-105 
999-94 
999·108 
102~-a3 

1023 -84 

1023·58 
1000-75 
1000-76 
1505·101 
221-106 

~ 108-8 
~108-10 

~ 108·11 
557 -127 
560·82 
559-58 
561·12 . / 
255-81 
255-82 
559-60 

1009·97 
1009·18 
1009-63 
255·83 
255-84 

~ 141·14 
~ 141-15 

1009-82 
1008-72 
1008 -107 
221-107 
557-91 
561-80 
212-41 
559·61 

*1184 
212-42 

*1184 ' 
1004·6 

*1184 
1004·7 

*1184 
.212·43 

221-71 
557·128 
221·94 

~ 108·9 
221 ·85 -________ . _________________ .....J 

Arranged alphaf"lumencally from left to right. 
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MASTER 

Source DeviCe 

Motorola MC664 

66750 
66760 
66770 
66780 
66790 

668 
66820 
669 
67LS300 

671S301 

67LS304 
671S305 

Pias;>ay 
Motorola 
Plessey 
RCA 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
MMI 

MMI 

MMI 
MMI 

671S376 MMI 
67LS380 MMI 
675300 MMI 

675301 MMI 

c",,,,.;..,:;;,CC.<.·67S304 MMI 
675373 MMI 

675374 MMI 
67S376 MMI 

67S378 MMI 

67S382 MMI 

SLS64 
MC665 
SL6GS 
TA6656 
MC666 
MC667 
MCM6670 
MCM66700 
MCM6671AO 
MCM66710 
MCM66720 
'MCM6673AO 
MCM66730 
MCM66740 
MCM66750 
MCM66760 
MCM66770 
MCM66780 
MCM66790 
MC668 
M66820 
~C669 
67L53oo 

67LS301 

67LS304 
67L5305 . 

67L5376 
67L5380 
675300 

675301 

675304 
67S373 

675374 
675376 

67S378 

675380 

675382' 

670 Motorola MC670 
Telefunken 5AS670 

6700 
67000 
6701 

671 

6710 
67110 

672 
673 

g74 
67401 

6741 

675 

67558 

676 

Telefunken 5AS6700 
MMI 67000 
MMI 6701 

Motorola MC671 
Siemens TCA671 

MMI 

Motorola 
Motorola 

Plessey 
SignetlCS 
Motorola 
MMI 

RCA 
Hybnd S,s 

Motorola 
MMI 

MotorOla 

SAS6710 
67110 

MC672 
MC673 

TBA673 
T8A673 
MC674 
67401 

CA6741 
R675 
R675-3, 
R675-6 
MC675 
67556 

67558-1 
67558-2 
Me676 

Base Sase Base 
Page-Une Number SOurce Device Page-Line Number SOurce DeviCe Page-Line Number Source DeviCe Page-Line 

• 108-9 677 
557-1 
222 679 
557-1 
562 -141 6799 
222 -43 68Aoo 
222-29 
999-17 
999 -58 68A 1 0 
999-61 
999-60 
999-62 
999-64 
999 -63 68A21 
999-65 
999-66 
999-67 
999-68 
999-69 
999-70 

332 
256 
332 
256-1 
256-1 

256-1 
332-29 
336-35 
256-191 

.460 
246-59 

.460 

.460 
238-45 

• 460 238-47 

* 460 
246-61 

• 460 
246-64 

.1652 
223-1 

1508-84 
.1652 
.1652 

221-57 
, 326-181 

327-2 

68A30 
68A308 

68A316 

68A332 
68MO 
68A448 
68A50 

68A52 
68A54 
68A708 

68800 

68810 

68B21 

68830 
68840 
688448 
68850 

68854 
680 

6800 

6802 

UBl 

6810 

Motorola MC677 
Motoroia 
Motorola 

Rockwell 
AMI 

Motorola 
AMI 

Fairchild 

MOtorola 

AMI 

MotorOla 

Motorola 
Molorola 

Motorola 

Motorola 

Motoro!a 
Motorola 
AMI 

Motorola 

Motorola 
Motorola 
Motorola 

AMI 

Motorola 
AMI 

Motorola 

AMI 

Motorola 

Motorola 
Motorola 
Motorola 
AMI 

Motorola 

Motorola 
Motorola 
Plessey 
RTC 
AMI 

Fairchild 

Hitachi 
Motorola 

Fairchild 
Motorola 
Motorola 
RTC 
AMI 

Fairchild 
Motorola 

~Y1C67e 

MC679 

6799 
S68AOO 

MC68AOO 
S68A10 

F68Al0 
MCM68Al0 

S68A21 

fviC68A21 

MCM68A30 
MCM68A308 

MCM68A316 

MCM6BA332 
MC68A40 
MC68A448 
568A50 

MC68A50 

MC68A52 
MC68A54 
MCM6SA70S 
MCM6BA70BL 
568800 

MC68BOO 
568810 

MCM68B10 

S68821 

MC68821 

MCM68B30 
MC68B40 
MC68B448 
S68850 

MC68B50 

MC68B54 
MC680 
SL680 
MS680 
S6800 

F6800 

M6800 
MC6800 

MC6800M 
M6800 

F6802 
MC6802 
MC681 
MS681 
56810 

56610-1 
F6810 
MCM6810A 

221-17 6810 

221-64 
221-77 

1505-45 

*1548 
1509-26 
1509-32 

.1552 
1509-,131 
1509-1 
1012-5 
1509-1 

.1556 
1509-1 

682 

6820 

1509 -112 6828 
1513-80 
1509-145 683 
1022-51 
1509-147 
1023-26 
1509-153 6830 
1023-108 
1509-73 6831 
1509-101 

.1567 
1509-86 
1509-91 
1513-72 
1509-78 
1509-96 

.1538 

.1548 
1509-.25 
1514-4 

• 148-5 

'1509-28 
1516-3 
1509-29 
1509-30 

• 141-14 
11 144-5 

• 144-6 
11 149,14 
11 149-16 

1509-31 
1523-3 

~ 144 -17 
11 146-18 
f; 146-19 

149-13 
1509 -35 
1509-36 
221 -13 
562 -128 

*'061 
1012-7 
1509-130 

.,061 
1509 -133 
1012-3 

68316 

6832 

6834 

684 
6840 

6842 
6843 
6844 
68448 

6845 
6.646 

685 

6850 

6852 

6854 

686 

Motorola MCM6810A 

Mo~oro,a 

RTC 
AMI 

Fairchild 
Mostek 
Motorola 

. Motorola 

tvlotoio;a 

Gi 

Motorola 
RTC 
Motorola 

AMI 

Motorola 

. MotorolJ 

AMI 

Motorola 
Fairchild 
Motorola 

Motorola 
Motorola 
Motorola 
Fairchild 
Motorola 
Motorola 
Fairchi'd 
Motorola 
AMO 

GI 

Motorola 
AMI 

Fa,rcnlld 
Motorola 

Motorola 

Fairchiid 
Motorola 
AMU 

MCM681OM 
l'viG6tl2 
MS682 
S6820 .1556 

F6B20 

1509-1 
1513 

MK6820 1509-1 
MC6820 

1'513 
MC6821 

1513-79 
MC6821M 1509-111 
tv1CSS28 

C/CF683 
C6830 
MC683 
MS683 
MCM6830A 

S6831 

S6831 A 

568318 

S6831C 

MCM68316 
MCM68316E 
MCM6832 
MC6832 
S6834 

56834·1 

MC684 
F6840 
MC6840 
MG6840-, 
MPQ6842 
MC6843 
MC6844 
F68448 
MC68448 
MC6845 
F5845 
MC6846 
685 

685l 
'685M 
C/CF685 
C6850 
MC685 
S6850 

F6850 
MC6850 

MCG850M 
MC5852, 

MC6852M 
F6854 
MC6854 
6!lb 

686C 

1509-38 
1513-49 
556-16 
556-17 
222-1 
562-1 

1022-
1509-1 

.1062 

1509-1 
.1062 
*'560 

1023-34 
.1062 
.1560 

1023-36 

*'062 
.1560 

1023-3B 
1000-77 
1023 -62 
1023-65 
1509-1 

.1067 
*1563 

1005-1 
1509-1 

~ 140-5 
.1067 

1005-1 
221-35 

1509-70 
1509-71 
1509-72 
1509-56 
1509'-65 
1509-63 
1509-99 
1509-1 
1509 
1509-1 
1509-141 

• 120-5 
1r 120-6 

549-6, 
549··7 
556-20 
556-19 
221-27 

.1567 
349-4 

1509-85 
1513-70 
1509-88 
349-5 

1509-89 
1513-71 

~ 106-3 
11 149-19 

1509-90 
1509-76 
1513-68 

• 144-4 
1509-77 
1509-94 
1509-95 

ii i20-5 
256-26 
549-54 

,Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted, 

686 

6860 

6862 
687 

6870 
68708 

6871 
6875 

688 

6880 

6881 . 

6885 
6886 
6887 
6888 
6889 

689 

690 
691 
693 

696 
697 
699 

7575 
70 

70C95 , 

70C96 
70C97 

70C98 
700 

7000 
7001 

7003 
7005 

7008 

AMO 

Motoroia 

AMI 
Fairchild 
Motorola 

MotorOla 
AMD 

GI 

Motorola 
Motorola 

Motorola 
Motorola 

Motorola 

Motorola 

Motorola 

Motorola 
Motorola 
Motorola 
Motorola 
Motorola 

GI 

Motorola 
Motorola 
Motorola 
MotorOla 

'Motorola 

Motorola 
MotorOla 
131 

Tele£'yne C 

National 

Harris 
National 
Nalional 
Harris 
National 

686M 

MC686 

S6860 
F6860 
MC6860 

MC6862 
687 
687AL 
687AM 

687M 
C/CF687 
C687D 
MC6870 
MCM68708 

MCM68708L 
Me6S71 
MC6875 

MC688 

MC6880 

MC68Bi. 

MC6885 
MC6886 
MCSSS7 
MC6888 
MG6889 

CF689 
C6890/HV 
MC689 
Me690 
MC691 
MC693 

Me696 
MC697 
MeG99 
HO/-iU('4-4 

RO?1024·8 
R07,204S-4 

ROf-2048·B 
CAG7 
CAG7 .. 10 
DM7S75 

DACiO/C08 
DAC70/CSa 
D.a.C70C!CCD 
DAC70C/C08 
D!\'C70C/CSB 
HD70C95 
MM70C95 
MM70C96 
H070C97 
MM70C97 

National MM/OC98 
Beckman 00700 
ITT TCA700 
Signelics TBA/OO 
Gi ~jAF7000 

lntor!):! iM7001-12 

Motorola 
Nortec 
RCA 
Intersil 
intersii 

iniers,f 

!~\T~700~, 1 S 

!M7001· 1 6 
7001 

MCM7001 
7001 
MW7.DOl 
JM7003 
iM7005-11 
IAT~7v05·i2 

IM7C'()5:'3 
7008-10 

256·27 
549~8 

222-36 

599-30 
;509 ·67 
31.98 
599 ~31 

1509-68 
~ '06< 
'II 106-2 

1509-61 
~ 120-5 

551-22 
551 -5 

551 -6 
556-2; 

556 ·22 
1509 -52 

~b;;~; 24i 
1509-58 
1509-54 i . 

• 149-1' I 
221-96 I

f! 128-20 i 
340-38 i 

1509-1 161 

256-42 I 
1509-49 ! 

. 1509 -441 
1509-45 I 

1509-4~ j 
1509-4: 

256-6b ! 
'340-45 

1509-1171 
556-23 1 
556-24 . 

221-14 I 
221-7 i 
222-60 i 
221 -141'>1 

222-71 I 
345 5:' ~ 

222-53 : 
221-8 ! 
22' -67 I 

1 Q<!U-ti4 ! 
1020-28 
1021-30 : 
1020 ·99 l 
309-47 
309-48 

;*1285 
32,·1 -5S 
324-66 i 
32463 ! 
324 -60 ! 
324 -67 i 
324 -64 ! 
204 -142, 

.204-150: 
205-35 ! 
204 ·1431 
204-151: 
20b-37 . 

325-9 
556-4 
554-79 : 

ii i i 1 ·8 
1015-97 
1016 
1016-26 ; 

~ 14~-7 

ii 141 -8 : 
1015-9l:! 
1015-99 : 
1015-1001 

1018-69 I 
1009-8 I 

iOO9 .. 60 
1009,9;) i 
1009-109i 

Ie MASTER 1978 



Base 
Number Source Device 

7008 Intersil 7008-11 
NC7010 7010 Nitron 

7017 
702 

7027 

7028 

703 

7030 
7031 
7032 

7033 

7038 

7039 
7040 

7042 

7045 

7047 

7049 
7050 

7051 

7053 

7054 

7055 

;'056 
7057 
7058 

Fujitsu 
Fairchild 

MB7017H 
uA702 
IlA702A 
iJ.A702C 

i!A702M 

NEe America i!PC702 

Plessey SL702C 

Raytheon RC702 

RM702 

TI iJ.A702M 

TL702C 

TL702M 

InterSli ICM7027 
Toshiba TA7027 
Inters:! ICM7028 
Toshiba TA7028 
Fairchild rA703 

iJ.A703C 
jJ.A703M 

Hybrid Sys, SH703 
NatIOnal LM?03 

I LM703C 
LS; Cornp LS7030 
LSI Comp LS7031 
GI ACF.'032 

ACF7032C 
Nitron NC7C33 

Inters:1 

Irtersd 
Fairchild 

- LSI Como 
Nitron 

FUjitsu 

Intersl! 

Toshiba 
FUjitsu 

Intersil 
Toshiba 
Intersil 
EA 
Intersil 
IPI 
Nitron 
Toshiba 
Fujitsu 
Inters II 
Nltron 
Toshiba 
::A 
FUjitsu 

FUjitsu 
Nitron 
Tosrlba 

Fujrtsu 
Nitron 
Fujitsu 
Toshiba 

FUjitsu 
FUlltsu 
FUjitsu 

ICM7038 
jCM7038A 
ICM70388 
ICM70380 
ICM7038E 
ICM7039G 
FCM7040 
LS7040 
NC7040 
MB7042 

ICM7045 

ICM7045A 
TA7045 
MB7047 

ICM7047 
TA7047 
ICM7049 
EA7050 
ICM7050 
IPL7050 
NC7050 
TA7050 
Ma7051 
ICM7051 
NC7051 
TA7051 
l"'A7C'''? 

MB7052 
M87DS3 
NC7053 
TA.7053 ' 

MB7054 
NC7 054 
MB7055 
TA7055 

MB7056 
MB7057 
MB7058 

Ie MASTER 1978 

Base 
Page-Line Number Source Device 

1009-11 
1001-38 
1001-40 
1013-18 

7059 Fujitsu MB7059 

iJ.A706 706 Fairchild 

11 128-6 
11 112-15 

568-43 

7060 

7061 
581-51 7063 
568-44 7064 
575-52 7069 
568-52 707 
581-52 
568-53 7070 
581 -53 7071 
568-54 
581-54 7072 
568 -55 
575-53 
568-58 7073 
574-24 7074 
575-54 7076 
568-57 708 
586-27 7081 
568-56 7083 

7084 
7085 

546-1 7086 
556-1 709 
557 -1 

11 121-1 
546-33 
546-34 

, 615-47 

546-56 
~ 118-8 
11 122-9 

546-57 
258 -91 
258-85 

11 111·8 , 
612-23 ! 

,1001 -6 I 
)() , 
556·190! 
213-101 1 
213-102! 

I 

213 -1131 
213-115 

213-1171 

554-92 I 
258-60 

1001-10 
218-57 

1012-11 
258-106 

962-157 

258-109! 
545-63 
218-50 

7090 
7091 
7092 

7093 

7094 
7095 
7096 

7097 
7098 
7099 

562-39 71 
10,,-

109
1 

547-71 
556-191 
326 -89 I 
556-1921 

613-77 j 
1001-21 

559-1121 
1003-48 I 
556 -1391 

1001 -39 I 
561 -1111 
'l?(; _')(' ! 
. _. ".. ! 

1003-1001 
1004-94 r 

1001-16 ! 
560""6: 

1006-22 I 
~~~~:~~ : 
546-3 

5-54-9 i 
555-1';,3' 

1003-46 
1003-93 

71LS95 
71LS96 
71LS97 
71LS98 
710 

7101 
1004 -88 ! 7102 

FUjitsu 
Toshiba 
Toshiba 
Toshib'a 
IPI 
Toshiba 
CMA 
Micro TeCh 
Toshiba 
Fujitsu 
Toshiba 
Fujitsu 

Toshiba 
Toshiba 
Toshiba 
Tosl"!iba 
Novonics 
Toshiba 
Toshiba 
Toshiba 
Toshiba 
National 
Fairchild 

HarriS 
National 

Raytneon 

T! 

Nat!Onaf 
National 

G' 

National 
National 

National 
National 
G! 
National 
NatiOnal 

MB7060 
TA7060 
TA7061 
TA7063 
IPL7064 
TA7069 
FX707 
707 
TA7070 
MB7071N 
TA7071 

MB70'?2H 
MB7072N 
TA7072 
TA7073 
TA7074 
TA,7076 

FP708 
TA7081 

TA7083 
TA7084 
TA7085 
DM7086 

~A7C9 
)lA709AM 
iJ.A709C 
iJ.A709M 
H,A-709 

LM709 

LM71)9A 

LM709C 
RC?09 
RM709 
RM709A 

i"-A709A 
iiA709C 

"A709A,M 
iJ.A709C 
i!A709M 
DM7090 
DM7091 
ACF7092 
ACF7092C 
DM7092 
DM7093 

DM7094 
DM7095 
'ACF70913 
DM7096 
DM7097 

National DM7098 
National DM7099 
NEG America IlPC71 
Nal'onal DM71 '-S95 
National OM7 1 LS96 
Natonal DM7' LS97 
National OM71 LS98 
Fa/rcrilid !lA7lG 

pA.710M 
National LM710 

LM710C 
\:iaytreo~ RC710 

T 

M·uo ~et 

MOS 
Inters, I 

Toshiba 

RM710 
RM710A 

V.A710C 
:3G710 
SG710C 
j..i-.A710~'j~ 

TL7
'

OC 
TL7~ OM 
!PL7100 
i..S71 00 
MN7100 
~;1N7' DOH 
MPS7'OO 
ICl7101 
TA7 102 

Base 
Page-line Number Source Device 

1 006 -16 71 03 Intersi! ICL7103 
ICL7103A 
7103 
7103A 

554-197 
11 121-4 
~ 122-6 

1006-95 
546-109 710·1 
546-110 
555-144 7105 
613-78 7106 
562-14 

~99-79 7107 
258-35 
559-113 7108 

1013-20 711 
561-112 

1013 -17 
1013 ·19 , 
561-113: 
561-1141 
562-15 i 
562-16 ! 

1512-28 I 
546-1111 

~ 107-1 

554-1931
1 

546-112/ 
610-53 

11 128 -6 17110 
575-39 
584-39 
580-43 

11 113-13 1 

580-45 I 
115 -4 7111 
57 5-41 7114 
584-41 I 
584-42!' 
577-~9 7116 
572-227117 
SSC -~7 7i 20 
575 ·43 
584·44 

575 -44 
584,48 
580-49 
246 -6 7121 
241 -191 7122 

'Il 111-8 I 
612-24 I 
240-199 

225-62 I 
11 111-4 I 

225-93 
225-1211 

~ 111 -8 I 
226- 141 1 

7123 

7124 
7125 
7126 
7128 
7129 
7130 

22,5-
122

1 226-143 
242-187,7131 
550-14 7133 

225-1791 7'36 
226-1971 
225-181

1

1

, 

226-199 
~128-6 

549-18 i 
549-20 I 
550-13 i 
550-15 : 

7138 
7139 
714 

549-25 ,I 

549-5 
5t:9·2 ~ 

550-17 
549 -22 
550-16 
548-2L1 
550-47 
550 20 
513 79 

326 -' i 

~;~~:~~i 
558 -2B I 7142 
31 9 -30 I 71 45 
560-1 17! 

Toshiba TA71 03 
Inters!! 7104 \ 
Micro Power MPS7104 
intersli 71 05 
Intersil ICL 7106 

intersil IGL7107 

Toshiba TA7108 
Fairchild ~711 

J.!A711C 
i!A711M 

Natior-al LM711 
LM711C 

Raytheon ' RC711 
RM711 
RM711A 

Signetics iJ.A711 
iJ.A711C 

Silicon G SG711 
SG711C 

TI fLA711C 
iJ.A711M 

Gj ACF7110C 
LSI Comp LS7110 

Micro Net MN7110 
MN7110H 

Sanyo LC7110 
M,cr) Power MPS71 j 1 
Inl"r~'1 1~7~ 1 d." 

Intersl; 

Toshiba 

Sanyo 
Toshiba 
NatiGna: 
Toshiba 
Nationa' 

Sanyo 
Toshiba 
Toshiba 
Toshiba 
IPI 
Toshiba 
M;(::o Nt;>t 

National 
Toshiba 
National 
Toshiba 

IM7114L-2 
IM7114L,3 
7116-11 
TA7117 
i~ 20 
M~n120 

LC7120 
TA7120 
DM7121 
TA7122 
DM7123 

LC7123 
TA7124 
TA7125 
TA7126 
IPL7128 
TA7129 
MN7130 

DM7130 
TA7130 
DM7131 
TA7133 

Nat!ona! DM7136 
Toshba TA7136 
Micro Power MPS7138 
MiCro Power . MPS7139 

Fairchil~ JlA714 

jJ.A714A' 

iJA714AHlii 
iJ.A714C 

~714CH 
iJ.Ai'14E 

~A714EH 

/:A714HM 
IM7141 
lM7141-2 
IM7141-3 
lM714 ~ L·2 

Tosh:b3. TA7141 

Toshiba TA7142 
Micro Power MPS7145 

Tosh~ba T A7145 

Arranged alphanumencaily from ieftto right. 

PART NUMBER INO 
Base 

Page-line Number Source Device 

319,-31 
319-32 

7146 Toshiba TA7146 
TA7147 7147 Toshiba 

319-6~ 7149 
319-65 715 
560-11 
318-1\ 1 
319-48 
125-4 
319-16 

11 129-7 
319-17 
129-7 
555-191 

11 128-6 I 
551 ·SS I 
551 -28 

551 -29,' 
552-2 

S52-3 I 
5.51-30 
550-52 
551-31 I 
552-4 
551-32 

7150 

7151 

7152 
7154 
7155 
7156 
7158_ 

552·5 7159 
552-6 716 
551-33 7160 
598 -154 7161 

260-19/7162 
315-49 7166 
612-168 7168 

'612-1?91'7169 
596-119 717 
556·183 
10"7_~<!QI 7i70 

0, 17-10~!7173 
0~8-10 7174 
0 1 0-15 7i75 

. 558-11 I 
~ '25-,4" .J' 317-1~3 7176 

13 1 2-170 718 
J .. ~.~ 4i 

612-
171

1 
556-108 
555 -145 
250-33 
555-1461 

248-7 I' 
556-109 

562-17 i 
561-121i 
560-175\ 
613-80 i 

~~~ ~~~71 
615-74 
225-55 
561-115 
225-38 
597 -30 

7181 
7183 

7184 

7186 

719 

7190 
7191 
72C19 
720 

225-41 
555-148 7200 
319-19 
596-87 

* 627' 7201 
566 -67 
569 -2-, 7202 
566-54 
569-7 7203 

* 627 
566-86 7204 

* 627 7205 
666-68 
5139-23 

.- 627 7206 
;, 627 720" 

1019 -3f 
1018 -96 
1019-11 7208 
10~8-97 

554-57 7209 
562-81 
562-~8 721 

~~;crl} Powe' MPS7149 
A~AD 7'5 

715C 
Falrchilo ~A715 

PanasQrlc 

Toshiba 
Fairchild 

PanllSonic 
Toshiba 
Toshiba 
Toshiba 
Micro Power 
Toshiba 
Toshiba 
Toshiba 
GI 
National 
Toshiba 
Toshiba 
Toshiba 
Toshiba 
Toshiba 
GI 

iJ.A715C 

j.LA715M 

ANY150 
TA7150 
rA7lSI 

~A7151PC 

7151 
7151PC 
AN7151 
TA7151 
TA7152 
TA7154 
MPS7155 
TA7156 
TA7158 
TA7159 
C7l6 
DM7160 
TA7161 
TA7162 _ 
TA7166 
TA7168 
TA7169 
C717 
C717X 

G' ~GF704:'JC 

GI ACF7173C 
Gi ACF7174C 
Gi' ACF7'75C 
Micro Pawer MPS7175 
Toshloa 
G: 
GI 
Sprafjve 

Sanyo 
Sprague 

Sprague 

TA/l7S 
ACF7176C 

eZl.8, 
JOf\;-/18JA 

LC7181 
UDN-7183 
UDN-7183A 
UDN~7184 

UDN-7184A 
Tosrliba TA7184 
Sprague UDN-7186 

Fairch,ld 

GI 
Sanyo 
Sanyo 
National 
Fairchild 

GI 
Reticon 
Signetics 
TI 
~r·t9rsi! 

f,,;atlonai 
Toshiba 
Intersii 
Toshiba 
intersil 

Toshiba 
intersil 
Toshiba 
Intersil 

Inters:! 

UDN-7<S6A 

J.lA719 
C719 
LC7190 
LC7191 
MM72C19 

fLA720 

C720 
R0720A 
TBA720A 
TL720C 
ICM7200 
DM7200 
TA7200 
ICM7201 
TA7201 
ICM7202 
TA7202 
iCM7203 
TA7203 
ICM7204 

ICM7205 

TA7205 
lcr,.A7206 

'r''3fS'' ICM7207 
:CM7207A 

AMD ICM7208 
i~te~s!! ICM7208 

7203 
inte"si! ICM7209 

Fa::c'1:iC p.A721 

556-11 
11 110-2 

326-82 
11 110-2 

326-83 
609-50 

11 110-2 
326-84 

11 104-7 
556-78 
556-11 
556'-11 
213-32 
554-28 

• 121-4 
556-79 
613-53 
560-1 

562 

258-1 
562-1 
555 

~ 104-16 
1l 104-16 

258 -88 
207 -60 
213-77 ' 

343-17 
554-61 

61 



ICMASTER 
8ne Base Base 
Number Source Page-Une Number Source ut'''n .• ~ Paga--Ura; tiumb~;, Sourc~ 

------------------------ ---------------- --------
721 
7210 

7211 
7213 
7214 

7215 
7219 
722 
7220 

722.1 
7222 
7223 
723 

7230 

724 
7241 
7242 
725 

7250 
7251 

726 

62 

Siemens T AA721 
inters;! !CM7:;>1 0 
National DM721 0 

National 
Intersil 
Intersii 
National 

Intersi! 
National -
Siemens 
Intersil 
Natio'1al 
Intersil 
!ntersi! 
National 
AMD 

Fairct1lld 

Intersil 

Lambda 

National 

Raytheon 

RCA 

Signetics 

Silicon G 

TI 

NatiOnal 

Fairchild 
~~Qtaro!a 

Motoroia 
AMD 

DM7211 
ICM7213 
lCM7214 
DM7214 

ICM7215 
DM7219 
TAA722 
ICM7220 
DM7220 
ICM7221 
!CM7222 
DM7223 
723 
723C 
jlA723 
j.lA723C 
}lA723M 
723 
723C 
LAS723 
LAS7238 
LM723 
LM723C 
RC723 
RM723 
CA723 
CA723C 
p.A723 

p.A723C 
SA723C 
SG723 
SG723C 
p.A723C 
j.lA723M 
DM7230 

",,724 
~~C?241 

MC7242 
SSS725 
SSSn5A 

SSS125B 
SSS725E 
725 
725C 

Fairchild ~725 

Natunai 

p.A725A 
!lA7:)5AM 
p.A725C 
;,tA725E 
~LA725M 

Lrv1725 

LM725A 

LM725C 
NEe America j.iPC725 
PMI PM725 

PM725C 
555725 

SSS725A 

SSS7256 

SSS725C 

SSS725E 

Ra:{theon RC725 
RM725 

Motorola MC7250 
EA EA7251 

Fairchild j.lA726C 
p.A726M 

546-91 7260 
562-76 7261 
249-1 

, 110 
249-1 

546·92 

7266 
7267 
727 

7270 

562·78 7271 
255-1 
562·79 7280 
"S?3Ifl 

609·62 
23;-~~ I 
609 ·63 I 7281 

11 133·7 
609-64 7288 
609·65 7290 
609-67 7291 
609-68 730 
609-1091 
610·25 
609·71 
609-72 
609·77 
609·78 

,::l;! I 
609·79 

• 129·3 
609·80 I 
609·81 
609-83 
609-'84 
609-88 
609·89 
232-49 

11 111·4 

• 132-3 
2448' 
244·173 
572·29 
566-53 

569-34 I 
571-22 1 
572-31 
572-i9 j 

576·3 ! 
11 112·18 ! 

566.691 
'i7l -1'1 I 

576·4 I 
5-6 7 0 I 
5~2:;~ ! 
5/2~17 I 

'116·9 I 
556·73 1 

572-30 I 
576·5 i 
516-6 I .849 
572·21 i 

7300 

7301 
7302 
7305 
7310 
7311 
7316 
7317 
732 

7320 
7323 
733 

7330 
7,,4 

7383 
739 

1390 
7391 

576-7 \. 74 

• 849 
566·74 I 
571-17 I 

• 1'16-14 I 
566·58 ! 
569-33 ! 

~;~:;~ I 
<;f'\A,RP ! 
--- ,_. I 

:~~-:~ I 
OOO-Ol:l I 
571-16 
576-8 
572-18 
233-26 
556-81 

74CGO 

74C02 

74C04 

14COS 

Motorola MC7260 
EA FA7?61 

Motorola MC7261 
Motoro:a 
Motorola 
FaIrchild 

Inters!1 

Motorola 

Motorola 

intersii 

Motorola 
National 
Motorola 
National 
National 
National 
Nalional 
Fairchi!d 

Signetics 
Fairchild 
GI 
GI 
GI 
Fa:rchiid 
GI 
GI 
EA 
EA 
Fairchi!d 

GI 
GI' 
AMD 

Natior.al 

Raytheon 

Signetics 

TI 

Fairchild 
Fi!,rr,h,lrl 

GI 
G1 
ra;rct.:ld 

Falrcn,id 
Fairchld 

National 

T1 

Harri::, 

Hams 
f\!fHlI)"a1 

Harri~ 

Nationa! 

Hams 
Nationai 

rl!C7266 
MC7267 
IlA727C 
j.lA727M 
IM7270·11 
IM7270·12 
iM7270·14 
MC7270 

MC7271 

iM7280-11 
!M?280-12 
MC7280 
DM7280 
MC7281 
DM7281 
DM7288 
DM7290 
DM7291 
pA730C 
p.!\730M 
TCA730 
j.lA7300 
ACF7300C 
ACF7301C 
ACF7302C 
/lA7305 
ACF7310C 
ACF7311C 
EA7316 
EA7317 
p.A732 

ACF7320C 
ACF7323C 
733 
733C 
p.A733C 
I-lA733M 
733C 
733M 
LM733 
LM733L 
RC733 
RM733 

"A733 
p.A733G 

I'A733e 
,lA733M 
p.fl.7330 
!,A734C 
p.A734M 
ACF7363C 
ACF7383 
j.<A739 

I'A7380 
p.·A7391 

MM74C 

SN74S 
TL074AM 
TL074BC 
HD74COO 
M~J.7dCOa 

HD74C02 
t\.~M74CO? 

MM74C04 

HD/4C08 
MM74C08 

615-1 
615-1 

National 
74Cl07 HarriS 

MM74Cl0 
HD74C107 

224 -D6 7 4C 10 7 Nati~lna: 

556 -B2 7 4e 14 Harr,s 

224 -143 tMe>nai 

248-30 74C151 HarriS 
545-184 
545-185 74C154 Ha:::s 

1008 -94 ~,a!ior3' 

1009-44 74C157 l-li!rrlS 

i009-i01 
252-81 74C160 Hams 

102:. -65 
252-93 

1025 -66 
1008-1 
1 009-48 
229-62 
229-67 
227 -77 
227 -83 
231 -28 
229-69 
227 ·85 
545-45 
545 ·46 
554-1 
554-~ 

598-1 
598·1 
598-1 

74C161 Hams 
, N~tlonai 

74C162 Hams 
Nat!ora~ 

74C163 Hams 
NabOnai 

74C164 Harris 
National 

74C165 HarriS 
National 

74C 173 f...!arris 
N~"onili 

74Ci74 Harris 
National 

74C175 Harns 
National 

74C192 Harris 
Na;onal 

NatlO"31 

74C'95 Harris 

ft ~21-3 74C20D (",.:111,,:) 

598-173 
598 -159 National 
546-29 
546-30 
546 -35 74C221 Harns 
546-36 
546 <~Q 

546.40 i 
546-58 I 
546-59 i 
546'-77 ! 

546-78 I 
546-99 I 
540-1001 
546-1061 

; 
546.-107! 
554-?9 I 
550·21 1 
549-28 
598-1 

74C32 

74(;373 
74C37·1 
74C42 

74C48 

74C73 

74C74 

f'i.?tlonaj 

Harns 
i\ailOrtai 
~at;orat 

Harris 

!'~1t·or~1 

H"HfIS 

598 -, 74C76 ~;;t,.,.u:~ 

591 -30 74(,;83 Harr;s 
~ 112 -16 NatIOnal 
11 i 2~ -4 74G8S 

. ~ 1 22 -5 NaliO~21 

558 -61 74eSE ~1arriE, 

558 ·67 Nationcti 
613-160 74CeS 

11 102-12 
102 ·15 N~Honai 

108·7 
592-39 
592 -40 74eSa ~1arr:s 

209-16(; 

211-68 

211 -'1M 

;i i02-13 

205-17 

f. 102-1:1 
209-53 
209 -63 14C9D3 Harrl$ 
209 ~~ 35 

209-149 
209-4 

Nationai 

M1v'74Cl07 
HD14C1 4 

!"IM74C14 

H074C151 
MM74C;-,Sl 
HD74C~54 

MM74C:54 
HD74C157 
MM74(;1'i7 

HD74C160 

HD74C161 
MM74C161 
HD74C162 
W,P4C162 
HD74C163 
MM74C163 
H"D74C164 
rV'M74C164 
i-iD74C165 
MM74C165 
H074C173 
MM74C173 
HD74C174 
MM,74C174 
HD74C175 
MM74C175 
HD74C192 
MM7dC192 

MM74C193 
HD74C~95 

MM74Ci95 
~-!D74C20 

MM74C20 

MM74C200 

HD14C221 
MM/4e;>?1 
H!l74C'",f) 

MM74C30 
H:J74C32 
MM74C32 
MM74CJj::1 

H074C42 

HD74C48 
~}~,}7.1C':'.g. 

HD74Cn 
WMdC73 
HD74C74 
tNPdC:'4 
Hf)7 d C76 

HUi'4(;83 
MM74C83 
~~D-I" .;CB5 

MM74C85 
tM1D74C86 

MM74C86 
:-D74C89 

MM74C89 

~iD74C90 

HD74C802 

~LY74C903 

MM74C903 

'!I Indicates page number in Application Note Directo"y 
* Indicates addillonal data IS proviued 01. tfle pay.:: n0t6d, 

8ase 
Dev!ce Psge-Une 

209 -8 74C903 NaT;ona' 
2'5-11' 74C904 Hams 

~"M74C903 
HD74C904 

109-13 
204-1 
214 -, 
204 ~ , 
215-4 I 
109-13 I 
215··80 I 
215-84 i 
204-130! 
204 -1331 

213-22 
213·24 i 
~~~:~ ~ I 
2ft! .. ~ 771 

;~~:~~31 
2Gfi-BS i 
205.1771 

~~::~~31 
?Ofi-Hl,,1 

205-1941 

206-3 I 
2'4-81 i 
214 -83 
214·86 
214-88 

74C905 

74C906 

74C907 

74C908 

74(;909 

74C910 

208-137 74C911 
208-143 
208-1561 74C912 
208-162 
208 -125 74C913 
205-130 
206-i57 - 74C9l4 
206-167 

;~~-!~ I 
214-2 
214-4 
209-100 
209-1121 
2i2-76 ' 

10i2.1 i 11 
.1355 II' 

2i2-80 
1012 -~ '3 
213-48 i 
213-60 I 
;;nG-71i i 

7~C9~5 

74C918 

74C920 

74C922 

74C923 

~)09-84 I 74C925 
210·147i 
210,1571 74C926 
Zli ,'!ltil 

208.169! 74CS27 
207 ·128! 
20" i36j 
207-1491 
20:""153' 
~'09·2 I 
209,6 i 
203-1021 
;)OP. .110! 
?M-1741 
~:~,; -~ ~?I 
1-. v""' ....... i 

74C92g 

l4C93 

Harns 
~"jMlona· 

~arns 

Hams 

Hams 
National 

National 

National 

Natona! 

National 

\lat,onal 

HarriS 
Nationa! 

t-jaliona; 

National 

Harris 
t\3tJonal 

Hams 
l.;:-ltI0f1'J1 

HarriS 
~al!Onal 

riams 
NatlOnar 

Harn5 
Nationa; 

Natona 
National 

tJa!'onai 
"'!ll,,,,,,al 

f";:::;74C905 
MM74C905 
f-I074C906 
MM74C906 
HD74C907 

HD74C908 
MM74C90a 

HIJ74C909 

MM74C909 

MM74C9H) 

MM74C91i 

MM74C912 

MM74C913 

HD74C914 
MM74C914 

. W\~74C915 
MM74C918 

MM74C920 

MM74C921 

HD74C922 
MM74C922 

H074C923 
MMl4C9?3 
HDi4C925 
MM74C925 
riD74C926 
f\~M14Ci.1;26 

HD74C927 
MM74C927 

~~: :~~~I 
208-94 I 
208-95 I 

• 102-17 i 
215-65 I 

553 -27 I 
215-5~' I 
553 -29 1 

.1358 i 
2i2-88 i 

1011-96 I 
208:74 ! 
325-3 I 
208-77 ! 
325-6 l 
208 -78 i 

I 
325-7 I 
215-1 19l 
215-130' 
208 7< : 
208·96 ! 

, 102-17 i 
.. 1361 ; 

212 <;22! 

1013 -63 I 

329-20 : 
:129-2;; 

207 ·32 i 
207 ·36 
207 ·34 , 
t!u7 -,,6 i 
207 ·4~: : 
207 -44 ! 
207 .!8 I 

MM74C928 207 ·50 

MM74C929 .. 1363 
212·148: 

1016·7' 
H074C93 205 -93 
MM74C93 205 -9': 
MM74C930 +1363 

212 -~5(!· 

1016·7..-: 204"8 I 
204-12 ! 14(;9;35 . Nanonal MM74C935 319-26 
~ .. ~~ I 

~~~ ~~~ I 
210-58 ; 

210-73 ! 
2~2 ,€.! , 

i011 ·76 I 
.. 1352 ' 

212-64 I 
1011 ·fA i 
206 -7~ I 
20C-7.! I 
;'14.1781 

205 ~52 1 
214-1801 
...... I 
lU~'U I 
~~::~ ;~I 

\1\ri74C936 313 -~') 
74C937 NallOna! MM74C937 319-27! 
74(;938 i\Mv174C938 319 ~54 
74C948 Naliona! MM74C948 . 317 -1 09 

MM74C949 317-1':;:;; 
74C9'::i Hams HD74C95 214-9 

MM74C95 214 -13 
74CJ50 Nat;i):";al M~,,~7 4C950 317 -1 06 

OM740472 .. 1272 
74HOO 
:;~;~HOO 

NF."C Ar;:;;",!ca ,uPB74!100 
Raytheon 74HOO 
S'9nellcs 74HOO 

St~74HOO 

F;l!fcn:!c --, A un.; 

ITT ITT74H01 
:~{·i.g;C:lr;fii J"=,,~,.~7Lt,.,,j I 

:.~::( ,t;,::-16fic,a j.lP874Hul 
Hdytrlwn 74HOI 

74H01 

241 ., ~,1' 
24; ;~3' 

241 ·1 ~7 

241 
241 
241-164: 
241 ~;66: 
242-97 
242·99 

205-57 74H03 Raytneon 74H03 
2l!2-i 12 
242 -, GtL 
226 ~36 : 214·191 74H04 Fd,,~rUd' 74H04 

Ie MASTER 1978 



Base 
Number Source Device 

74H04 ITT ITT74H04 
Nalional DM74H04 
NEG America flPB74H04 
Raytheon 74H04 
Signet<cs 74H04 
II ;:>N74H04 

74H05 Fairchild 74H05 
ITT ITT74H05 
National 
Raytreon 
Signetics 
II 

DM74H05 
74H05 
74H05 
SN74H05 

74H08 Fairchild 74H08 
National DM74H08 
Signetics 74H08 

74H09 Fairchild 74H09 
74Hl0 Fairchild 74H10 

ITT ITT74Hl0 
National DM74Hl0 
NEG America flPB74H1Q 
Raytheon 74H10 
Signetics 74Hl0 
TI SN74Hl0 

74Hl01 ,Fairchild 74Hl01 
Signetics 74Hl01 
TI SN74Hl01 

7 4H 102 Fairchild 7 4H 102 
Signetlcs 74Hl02 
TI SN74H102 

74Hl03 Fairchild 74H103 
National DM74Hl03 
Signetics 74Hl03 
TI SN74Hl03 

74H106 Fairchild 74Hl06 
National DM74H106 
Signetics 7 4H 1 06 
T! SN74Hl06 

74Hl08 Fairchild 74Hl08 
NaltOnal DM74H108 
Signetics 7 4H 1 08 
TI SN74Hl08 

74H11 Fairchild 74H11 ,TT 
National 
Raytheon 
Signetics 
T! 

74H15 Fairchild 
Raytheon 
T! 

74H183 Fairchild 
TI 

1Tr!t\"""'t 
DM74H11 
74Hl1 
74Hl1 
SN74Hl1 
74H15 
74H15 
SN74H15 
74H183 
SN74H183 

74H20 Fairchild 74H20 
In ITT74H20 
National DM74H20 
NEG America flPB74H20' 
Raytheon 74H20 
Signetics 74H20 
TI SN74H20 

74H21 Fairchild 74H21 
ITT ITT74H21 
National DM74H21 
Signetics 74H21 
TI SN74H21 

74H22 Fairchild 74H22 
National DM74H22 
Raytheon 74H22 
Signetics 74H22 
TI SN74H22 

74H30 Fairchild 74H30 
ITT ITT74H30 
NaltOnai DM74H30 
NEG America ,uPB74H30 
Signetics 74H30 
TI SN74H30 

74H40 Fairchild 74H40 
ITT ITT74H40 
r-jationa! DM74H40 
NEG AfTlenca flPB74H40 
Raytheon 74H40 
Signetics 74H40 
TI SN74H40 

74H50 Fairchild 74H50 
ITT ITT74H50 

Ie MASTER 1978 

Base Base 
page-Une Number S(lurce Device Page-Une Number Source Device 

226-39 
226-43 
226-44 
226-46 
226-50 

239-1 
241-47 
241-49 
241-53 
241-54 
241-56 
241-60 
241-62 
235-8 
235-10 
235-12 

223-11 
11 143-7 

240-46 
240-48 
240-52 
240-53 
240-55 
240-59 
240-61 
238-99 
238-101 
238-1 
238-1 
238-1 
238-1 
240-1 
240-1 
240-1 
240-1 
240-1 
239-1 
239-1 
239-1 
239-1 
239-1 
239-1 
240-1 
240-1 
240-1 
240-1 
240-1 
240-1 
240-1 
244-32 
244 -34 

----------------~-----------
74H50 National / DM74H50 

Signetics 74H50 
TI SN74H50 

74H51 Fairchild 74H51 
ITT ITT74H51 
National DMf4H51 
NEG America )lPB74H51 
Signetics 74H51 
TI SN74H51 

74H52 Fairchild 74H52 
Nalional DM74H52 
Signetics 74H52 
TI SN74H52 

74H53 Fairchild 74H53 
ITT ITT74H53 
National DM74H53 
Signetlcs 74H53 
TI SN74H53 

74H54 Fairchild 74H54 

74H55 

74H60 

74H61 

74H62 

ITT, 1TT74H54 
National DM74H54 
Signetics 74H54 
TI SN74H54 
Fairchild 
National 
Signetics 
TI 
Fairchild 
ITT 
National 
Signetics 
TI 
Fairchild 
Signetics 
TI 
Fairchild 
National 

74H55 
DM74H55 
74H55 
SN74H55 
74H60 
ITT74H60 
DM74H60 
74H60 
SN74H60 
74H61 
74H61 
SN74H61 
74H62 
DM74H62 

Signetics 74H62 
TI SN74H62 

74H71 . Fairchild 74H71 

74H72 

74H73 

74H74 

National 
Signetics 
TI 
Fairchild 
ITT 
National 

DM74H71 
74H71 
SN74H71 
74H72 
ITT74H72 
DM74H72 

Signetics 74H72 
TI SN74H72 
Fairchild 
ITT 
National 
Signetics 
TI 
Fairchild 
ITT 
National 

74H73 
ITT74H73 
DM74H73 
74H73 
SN74H73 
74H74 
ITT74H74 
DM74H74 

Raytheon 74H74 
Signetics 74H74 
TI SN74H74 

74H76 Fairchild 74H76 
National DM74H76 
Signetics 74H76 
TI SN74H76 

74H78 Fairchild 74H78 
Nattonal DM74H78 
TI SN74H78 

74H87 Fairchild 74H87 
Motorola MC74H87 
TI SN74H87 

74LSOO Fairchild 74LSOO 
ITT IID4LSOO 
Motorola SN74LSOO 
National DM74LSOO 
NEG America IIPB74LSOO 
Raytheon 74lS00 
Signetics 74LSOO 
TI SN74LSOO 

74LSOl Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

74LS02 Fairchild 
ITT 
Motorola 

74LS01 
IID4LSOl 
DM74LS01 
74LS01 
74LSOl 
SN74lS01 
74LS02 
IID4LS02 
SN74LS02 

244-38 74LS02 
244-40 
244-42 

~ 243-138 
243-140 
243-144 74LS03 
243-145 
243-147 
243-149 
242-194 
242-198 
242-200 
243-3 
243 -83 74LS04 
243-85 
243-89 
243-91 
243-93 
243-50 
243'-52 
243-54 
243-56 74LS05 
243-58 
243-196 
243-198 
243 
244-2 
254-69 
254-71 
254 -73 74LS08 
254-75 
254-77 
254-80 
254-83 
254-85 
254-88 
254-90 
254 -92 74LS09 

234-1 74LS10 
234-1 
234-1 
234-1 

236-1 
236-1 
236-1 
236-191 

74LS107 

236-195 74LS109 
236-197 
236-117 
236-119 
236-121 
236-123 
235-52 
235-54 
235-56 74LS11 
254-61 
254-64 
254-66 
241-134 
241-135 

.241-138 
241-1 
241-141 74LS112 
241 -145 
241-147 
241-149 
242-67 
242-71 
242 -76 74LS'13 
242-83 
242-89 
242-93 
245-1 
245-1 
245-1 

National DM74LS02 
NEG America /lPB74LS02 
Raytheon 74LS02 
Signetics 74LS02 
TI SN74LS02 
Fairchild 74LS03 
ITT IID4LS03 
Motorola SN74LS03 
National DM74LS03 
NEG America /lPB74LS03 
Raytheon 74LS03 
Signetics 74LS03 
TI SN74LS03 
Fairchild 74LS04 
ITT IID4LS04 
Motorola SN74LS04 
National DM74LS04 
NEG America /IPB74LS04 
Raytheon 74LS04 
Signetics 74LS04 
TI SN74LS04 
Fairchild 74LS05 
ITT ITI74 LS05 
Motorola SN74LS05 
National DM74LS05 
NEG America /lPB74LSOS 
Raytheon 74LS05 
SiQnetics 74LS05 
TI SN74LS05 
Fairchild 74LS08 
ITT IID4LS08 
Motorola SN74LS08 
National DM74LS08 
NEG America /lPB74LS08 
Raytheon 74LS08 
Signetics 74LS08 
TI SN74LS08 
Fairchild 74LS09 
ITT IID4LS09 
National DM74LS09 
Raytheon 74LS09 
Signetics 74lS09 
TI SN74LS09 
Fairchild 7 4LS 10 
ITT IID4LS10 
MotorolaSN74LS10 
National DM74LS10 
NEG AmeriCa IIPB74LS10 
Raytheon 74LS10 
Signetics 74LS10 
TI SN74LS10 
Fairchild 74LS107 
ITT .IID4LS107 
National OM74LS107 
Raytheon 74LS107 
Signetics 74LS107 
TI SN74LS107A 
Fairchild 74LS109 
ITT Im4LS109A 
Motorola SN74LS109 
National OM74LS109 
NEG AmeriCa 1IP874LS109 
Raytheon 74LS109 
Signetics 74LS109 
TI SN74LS109A 
Fairchild 74LS11 
ITT IID4LS11 
Motorola SN74LS 11 
National DM74LSll 
NEG America /lPB74LS11 
Raytheon 74LS11 
SlQnetics 74LSll 
TI SN74LS11 
FCllrchild 74LS112 
ITT 1TI74LS112 
National OM7 4LS 112 
Raytheon 74LSl12 
Signetics 74LSl12 
TI SN74LSl12A 
Fairchild 7 4LS 113 
ITT IID4LS113 
National OM74LS113 
NEe America IIPB74LSl13 
Raytheon 7 4LS 113 
Signetics 74LS113· 
TI SN74LS113A 

Arranged alphanumerically from left to right. 

PART NUMBER 1."...,11*:1\.,,:,; 

Bas.e 
Page-Line Number Source Device 

245-1 
245-
245-1 
245-1 
245-1 
242-70 
242-72 
242-74 
242-78 
242-79 
242-87 
242-91 
242-,95 
226-20 
226-21 
226-23 
226-25 
226-26 
226-30 
226-32 
226-34 
226-96 
226-97 
226-99 
226-101 
226-1 
226-1 
226-1 
226-11 
239-33 
239-34 
239-36 
239-38 
239-39 
239-43 
239-45 
239-47 
239-87 
239-88 
239-92 
239-96 
239-98 
239 ~~ 
241-31 
241-32 
241-34 
241-36 
241-37 
241-41 
241-43 
241-45 
236-39 
236-41 
236-47 
236-55 
236-59 
236-63 
235-75 
235-76 
235-78 
235-80 
235-81 
235-85 
235-87 
235-89 
238-1 
238-1 
238-1 
238-1 
238-1 
238-1 
238-1 
238-1 
235-1 
235-1 
235-1 
235-1 
235-1 
235-1 
235-97 
235-98 
235-1 
235-1 
235-1 
235-1 
235-1 

74LSl14 Fairchild 74LS114 
ITT IID4LSl14 
Motorola SN7 4LS 114 
National DM74LSl14 
Raytheon 74LS114 
Signetics 74LS114 
TI SN74LSl14A 

74LS12 Fairchild 74LS12 
National DM74LS12 
Raytheon 7 4LS 12 
Signetics 74LS12 
TI SN74LS12 

74LSl22 National OM74LS122 
NEG America IIPS7 4LS 122 
Raytheon 7 4LS 122 

TI 
74LS123 AMD 

SN74LS122 
SN74LS123 
IID4LS123 ITT 

National OM74LS123 
Raytheon 74LS123 

TI 
74LS124 TI 

SN74LS123 
SN74LS124 

74LS125 Fairchild 74LS125 
IID4LS125 
OM74LS125/ 
74LS125 
74LS125 
SN74LS125A 
74LS126 
IID4LS126 
SN74LS126 
DM74LS126 
74LS126 
74LS126 
SN74LS126A 
74LS13 
1TI74LS13 
~N74LS13 

DM74LS13 
74lSf3 

ITT 
Naltonal 
Raytheon 
Signetics 
TI 

74LS126 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

74LS13 Fairchild 

74LSl32 

74LSl33 

74lS136 

74LSl38 

ITT 
Motorola 
National 
Raytheon 

Signetics 
TI 
Fairchild 
ITT 
National 
Raytheon 

Signetics 
TI 
Fairchild 
ITT 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 

74LS13 
SN74lS13 
74LS132 
IID4LS132 
OM74LS132 
74LS132 

74lS132 
SN74LS132 
74LS133 
IID4LS133 
74LS136 
IID4LS136 
SN74LS136 
OM74LSl36 
74lS136 
74lS136 
SN74LS136 
SN74LSl38 
74lS138 
IID4LS138 
SN74LS138 
DM74LSl38 

NEG America ,.PB7 4LS 138 
Raytheon 74lS138 
Signetics 74LS138 
Ti SN74LS138 

74LS139 AMD SN74LS139 
Fairchild 74lS139 
ITT IID4LS139 

. Motorola SN74LS139 
National OM74LS139 
NEG AmeriCa flPB74LS139 
Raytheon 74lS139 
Signetics 74LS139 
TI SN74LS139 

74LS14 Fairchild 74LS14 
ITT IID4LS14 
National DM74LS14 
Raytheon 74LS14 

251-67 
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251-73 
251-75 
256-16 
597 -70 
225-76 
225~77 
225-79 
225-83 
225-85 
225-87 

* 264 
255-1 
255-1 

244 
244 
244-
244 

232.-1 
232 
232 
232 

* 264 

63 
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74LS14 

74LS147 
74lSi4!\ 

74LS15 

74LS152 

74LS153 

74lS157 

14LS161 

64 

Raytheon 
SignetlC'; 
TI 

Signebcs 
Tl 
T: 
AMD 
Ti 

Motorola 
NaI,ona: 
Ray1neon 

n 

ITT 

Motorola 
NaltOnai' 

74LS14 
74LS14 
SN74LS14 
~N74LS143 

74LS145 
74lS145 
SN74LS145 
SN74LS147 
SN74LS148 
SN74LS148 

74LS15 

'i"l.S'5 
SN74LS15 
DM74i...S 
it1,LS15 
74L81 ~. 
SN74LS15 
SN!4LS;5~ 

ln74LS15~ 

5N74LS151 
DM74LS151 

Raytheon 74LS151 
Slg'letiCS 74LS151 
Ti Sh74~S\5j 

Fairchild 7 4LS 152 
Motorola Sf\74LS152 
R?y'heon ';'4" ,,15? 
AMD SN74LS153 
Fatrct):id 74LS153 
lIT 1TI74lS153 
Motorola SN7 4LS 153 
National -DM74lS153 
NEC f\meri<'.-a rPll74LS I 53 
Raytheon 74LS153 

74LS1S3 
SN74LS153 

Na\lonal DM74~St54 

S,gnw:.s 74L.S'54 
74LS155 

'4LS15~ 

Stqnel!C~ 7 4LS 155 
Tl S~;74'~S155 

~alrch,t~ 7.1LS4&;r; 

iTT iTI7 41..,3 1 56 
. Motorola SN74~S~56 

National DM7~LS156 

Raytheon 74LS 156 
Signencs 74 LS 1 56 
TI SN74LS156 
AMD S~74LS157 

Fairchild 74lS157 
1 fT (;-~74LS157 

M0Wroid S:--74L$157 

Nationa! !)M74~S157 

NEe Amenca !'P8:4,-S15' 
R3\'!he01 74LS157 
$'gnellcs 74lS 157 
Ti SN74LS157 
ArviD Sr·a4LS156 
Fairchild 74LS158 

.TT7,dLS:~8 

V'YGr(p Sr,;74L$lSiI 

Dv74~_S15B 

P2/~h:-:r: 7L1LS1~8 

SN;4LS158 
AMD St;74LS160 
fa.rchdd 7 4 ~~S -; 60 

MotorOi21 Sh17 Ai_ S 1 Rn 
National DM74LS160 
1')", ........... - ... 
. u:.,I.J~ll'CiV" ; ... I._.~) t v'-., 

Sigfietcs -: 4L S 1 60 
T! 

AMD SN74LS1ti1 
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iTT !md:_S16i; 

Motorola SN74lS161 

256-3 
256-5 
256-7 
231 -73 
232 -13 
232-14 
232-16 
254-1 

~54-;~7i 
254·, f11 

1')12·'42: 
238-174; 
238·' 75; 
236-j77: 
238 -~ ~9i 
238 -183! 
238 -1951 
238-1871 

~~~-:,~~I 
COot;1-CVV l 
250-2 1 

~~~~: ,I, 

250-7 
250-61 I 
250-13 : 
250-15 I 
250-i7 I 

249-1371 
249·139 
249-1431 
249-22 
249-26 
249-27 
249-29 
249-31 
249-32 
249 -38 
248 ·40 
249 ·42 
233·-80 
233-82 
232-80 
232-81 
232-83 
232 -85 

232-86 

232-9,<0 II 
232-91 
232 -93 
212-117, 

232-1 '81 
232-1201 
232 -1221 
232-1261 

232, .1271 
232·129 
247 -163 

24T-'6~ 
247, ·168 
247-170 
247.172\ 

~~~ :;;~II 
.:'4r ·181 

247-183 
248 ·47 

248 c51 I 
248-52 I 
248 ·54 ; 

246-56 II 
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228 -25 
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74LS161 

74L5162 

74[.S164 

74.S166 
74LS166 

74LS173 

74LS~ 74 

NatIOnal 
NEG America uP874L3161 
Raytheon 74LS161 
Sionetlcs 74LS161 
Ti 
AMD 
Fairchild 
lIT 
Motoroia 
National 
Raythe:J~ 

S,ynetics 
T! 
AMD 

In 
fl/0wo!a 
Na:iona: 
"a!lheJ~ 

TI 
AMD 
Fa.rCl1lid 

ITT 

Motorola 

National 

sr ... 74lS162 
74LS162 
1IT74LS162A 
SN74LS152 
DM74LS162 
74LS162 
74LS162 
SN?4LS162A 
SN74LS163 
74L8163 
1IT74LS163A 

SN74LS'63 
DM74LS'63 
74LS163 
74LS1€3 
SN74LS163A 
SN74LSi64 
74LS164 

ITI74LS,64 

SN74LS164 
74;"'8164 
DM74LS164 

Raytheon 74LS164 

TI SN? 4LS 1 €4 

Falfchid 74LS165 
Ti SN74LSi65 
if SN7'LS166 
AMD SN74LSI68 
Fa,rchLd 7 4LS 168 
Nat,ona: DV,74LS168 
1"1 SN74LSH:i8 

AMD Sfl;74LS169 

ra:rc.'1::d 74LS169 
National 01vl74LS169 
Ti S~74~S169A 

AMf) 5N74' 5170 

JTT iTT74LS~ 70 

Motorola S'n4LS170 

National DM74LS170 

Raytheon 7 4LS 170 

Sl9:tetlcs 74LS170 

T! S;~74LS 170 

Fa"chlld 74LS173 
NatIonal DM74LSi?3 
S:gn8t:r;Q 741._5173 

TI SN74LS173 
Af,,1D SN74LS174 

Mntor()!a SN74i.S174 
tJatiO'la; DM74l~S174 

Ha'/":neo'~ " 4 L~ 1 ! 4 

74LS 174 
TI 

AMD 

ITT 

Nat·onal 

SN74:.S17-i 
SN74LSt75 

;;;74:"'S175 
S'~74LS.· -'S 

"JEG Americ., uP874LS175 
Raytheol 741.5175 
Slg!letlcs 74LS175 

228 -30 74LS175 
22fl-28 74L518\ 
228-36 
228 ·38 
22$ ·40 
229-1 

229 
229 
229 
229 
230·7 

227 -175 
253 -53 
253-58 

1027 -67 
253 -54 

1027 -68 

74LS1B3 
74LS189 

?4LS191 

253 -60 74LS192 
, 1027-70 

253-62 
1027 -72 
253 -63 

1027-73 I' 

* 272 
253-67 I 

1027 -77 t 
253-70 174LS193 

1027-81 I 

253·72 I . 
1027 -85 I 

253 -7 I 
253 -9 
253 -26 
230-171 
230-174 
230 -176 74~S-94 

230-1"78 

228-173 

228·'78 
228 -180 
247 -47 

1010-57 
247 -51 

1010-61 74"S19~ 

247 -52 
1010·64 

247 -54 

1010-66 
247-56 

1010-70 
247 ·60 

1010-54 
247 -66 

10 1 0-'7£\ ?4~Slg;< 

247 -68 
1010-78 

237 -30 
237 -32 
?17 -:i4 

:?37 -36 

;:>:<7.190 

237-~91 

237·192 
237-194 
2'3 1 

237 
237.72 

?37 -73 
237·79 
237 -81 74['5201 

T! 

AMD 
Fairchllo 
Motorola 

S,gnetlcs 
TI 

Ti 
National 

AMD 

MotOIOict 
t'.iatona 
Raytheon 

~iQnetics 

TI 
AMD 
Fa::chi!d 
lIT 
Motoro!a 
NabOnal 
Rayt~eofl 

S:gnetlcs 
Ti 
AMD 

ITT 
Motoro!a 

SN74:"S175 
811;74,S181 
74LS181 
SN74LS1Bl 
74LS181 
74L5181 
SN741..S181 
SN74LS183 
OM74LS189 

SN74LS~90 

74L8190 
;T'74LS:90 
SN74LS190 

74LS190 
74LS190 
SN74LS190 
SN74LS191 
74LS191 
ITT74LS191 

SN74LS'91 
OM74LS191 
74L8191 
74LS191 
Sf,,74LS191 
SN74LS192 
74LS192 
!TT74LS192 
SN74LS192 
D~w-r' 4 .... 5192 

NEe Amenca ~P8;4LS192 
Raytheon 74LS192 
Signetics 74LS192 

SNi'';LS192 
AMD SN74LS193 
FalfChliQ 741 S193 
ITT ITI74LS'93 

.5\ ~4L~:193 

Narona! OV74LS,93 
NEe .A.r:1enca FP574~S193 
Ra,lheo~ 74'.S193 
Signet'cs 74 L S 193 
TI SN74LS193 
AMD SN74LSi94A 
Fatrcnl';, 7'kS1£;4 

ITT ~P-->~:.S·~~A 

MotorOla $~"'74LS i 9'" 
NEe Acnenca _"a;4cS'94 
Ravtr1eo~ ,'<lLS194A 

74LSi94A 
SN74LS194A 

AMD SN7~LS195A 

Fa,;chiid 74LS195 

lIT '1'i4:S,95A 

Motorc'a SN74lS195 
NEG America ~PB74LS195 

74LS195A 
S!g~e"~s 74LS195.A. 

SNl4LS1%A 
74[S195 

:TT 1-~T74i...Slfl& 

Motorola SN74LS196 
Natlonal DMi4LS196 
Raytheon 74LS196 

7dL.S196 
S~~7·!~S196 

Fa:rct-l!'d 74:..820 
iTT !TT74LS20 

Nat;ona: DM74LS20 

Raytheon 74L520 
Signetics 74LS20 
TI SN74LS20 
TI SN74l.S201 
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237 -83 
224-46 
224 -49 j 

224-51 i 
22455 i 
224-59 I 

224-61 I 
223.1151 

*1289 I' 

1011 ·57 ' 
230 -79 I 
230-83 I 
230-84 I 
230-86 I 
230-88

1

: 

230-94 
230-96 I 
230-98\' 
228-89 
228 -93 ' 
228·94 
228-96 
228-98 
228-104 

228-1061 
228-108

1

1 

230'-136, 
23C .. i401 
230-14,1 

230-1431 
230.1451 

230-1461 
230·152 

230-1541 
230-156 

228-14~ 
228-1511 

228 -1521 
228~15t.i 

228 -156j 
228·157 
228- 1 63 

228-165\ 
• 228-167 

252-7 I 
252-11 I 

1025-1 '41 
252<2i 
252-14 t 
252 -15 I 
252·21 I 
..... (:1""1 ...... ,.., I 
,:..;...:: -J:.L I 
252-24 
251 -1 1 91 
251-~231 

1025. 1161 
251 -124 

251 -1261 

251-1271 
1026-21 I 
251. 1331 

25~ -1351 
251-138! 
229-94 I 
229-95 1 
229-97 I 

229·99 ! 

229-1031 
:?29·'04; 
229-1061 
227- 1081 
227. 1091 
227 . ~ ~ 1J 
227 1131 
227 ~ ~ 71 

-'1t!1 
227. 12°1 
240-30 

~~;-~~ 1 
- '.- v ... I 

240 ~35 I 
2.10-36 
240-40 
240-42 
240-44 

1012-71 
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i4cS209 
74L821 

74\,.S214 
74cS21'i 
74LS22 

74LS221 

74LS24D 

74LSW 

74.S242 

74LS243 

74:5245 

Motorola 
Fairchild 
1fT 
Motorola 

SN74LS209 
74lS21 
!l i 74L:-J21 
SN74LS21 

Na::onai DM74LS21 
~EC Amenca "PB74LS21 
Raytheon 74LS21 
SI911etlcs 74LS21 
TI SN74lS21 
TI 
TI 

Fair':hlid 

ITT 
Motorola 
National 
Raytheorl 

Signetlcs 
TI 
iTT 
"Janona! 

SN74LS214 
SN74LS215 
74LS22 
:TI74LS22 
8N74L822 
DM74LS22 
74LS22 
74LS22 
SN74lS22 
IIT74LS221 
DM74LS221 

Raytheon 74LS221 

Signel,cs 74LS221 
TI SN74LS221 
AMD SN74LS240 

Fairchild 74LS240 

lIT ITP4LS240 

MMi 74;'S240 

Raytheon 74LS240 

SlgntltlCS 74LS240 

$r-.:74LS240 

AMD SN74LS24 1 

in ::r4LS24i 

\1M! 74LS241 

Raytheon 74LS241 

S!gneiics 74LS241 

TI SN74LS241 

ITT ITT74LS242 

Raytheon 74LS242 

Ti 

AMD 

Raytheon 

S'9neti{g 

Tl 

74LS242 

SN74LS242 

SN74LS243 
iIT74LS243 

74LS243 

14LS243 

SN74LS243 

iTT ITT74~S244 

MMI 74lS244 
Raytheon 74LS244 

Signetics 74LS244 
S~~?.!LS24.! 

MMI 74LS245 

Ti SN74lS245 
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239-90 
238-83 
238-ti4 
238-86 
238·69 I 
238-89 I 
238-93 ! 
238-95 i 
238-97 i 

1016-391 
1015-25 ' 
240-158! 
240-159' 
240-1611 
240-163: 

240-1671 
240-1691 

240-171
1' 

250-195, 

* ;~~-1g71 
251-5 I 
251-7 I 
251-9 ! 
256-1161 
332-48 1 

256-1181 
332-52 : 
256-1191 
332-53 ! 
256-~21! 
332-55 I 
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256"1271 
333-2 ! 

336-40 i 
256-128i 

333-5 I 
256 ~130i 
333-7 I 
256-148: 
332-16 ! 

256-1501 
332 ·20 I 
256 ·~5~, 
332-2,1 ! 
256-'53! 
332'-23 1 
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256-1591 
332 -3~, i 
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256 -~62! 
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256-45 I 
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256 "~8 ~ 
340 -55 ! 
256-51 i 
340-58 ! 
256-54 i 
340-60 
340-51 
256-46 
340-53 
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256-50 
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\-''''V-,,)i 

256-5" 
340 ·59 , 
256·56 
340-61 
256"1t5~j' 

256-17S! 
256-1771 

,. 279 i 
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256- 1 '34, 
332-44 ; 
256-196; 
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74LS245 
74LS247 

74lS248 
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National 
TI 
National 

SN74LS245 
DM74LS247 
SN74LS247 
DM74LS248 

Ti SNi4LS248 
74LS24g National DM74LS249 

, TI SN74LS249 
74lS251 AMD SN74LS251 

Fairchild 74LS251 
ITT Im4LS251 
Motorola SN74LS251 
NEG America /iPB74LS251 
Raytheon 74LS251 
Signetics 74LS251 
TI SN74LS251 

74LS253 AMD SN74LS253 
Fairchild 74LS253 
ITT Im4LS253 
Motorola SN74LS253 
National DM74LS253 
NEG America /iPS74LS253 
Raytheon 74LS253 
Signetics 74Ls253 
TI SN74LS253 

74LS255 Raytheon 74LS255 
74LS256 Fairchild 74LS256 
74LS257 AMD SN74LS257 

Fairchild 74LS257 
ITT Im4LS257 
Motorola SN74LS257 
National DM74LS257 
Raytheon 74LS257 
Signetics 74LS257 
TI SN74LS257 

74LS258 AMD . SN74LS258 
Fairchild 74LS258 
ITT Im4LS258 
Motorola SN74LS258 
National DM74LS258 
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Signetics 74LS258 
TI SN74LS258 
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ITT Im4LS259 
Motorola SN74LS259 
TI ~N74LS259 

74LS26 Fairchild 
National 
Raytheon 
Signetics 
TI 

74LS260 Fairchild 
Signetics 

74LS261 ITT 
Raytheon 

74LS26 
DM74LS26 
74LS26 
74LS26 
SN74LS26 
74LS260 
74LS260A 
Im4LS261 
74LS261 

SlQnetics 74LS261 
TI SN74LS261 

14lS266 Fairchild 74LS266 
ITT Im4LS266 
Motorola SN74LS266 
National DM74LS266 
Raytheon 74LS266 
Signetics 74LS266 
TI SN74LS266 

74LS27 Fairchild 74LS27 
ITT ITT74LS27 
Motorola SN74LS27 
National DM74LS27 
NEG America IIPB74lS27 
Raytheon 74LS27' 
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TI SN74LS27 
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TI SN74LS273 
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Motorola SN74LS279 
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342-6 
325-1 
325-1 
325-58 
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248-1 
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244·' 
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246·1 
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74lS279 

74LS26 

74lS280 

74LS281 
74LS283 

74LS289 
74lS290 

74lS293 

74LS295 

74LS298 

74LS299 

74LS30 

74LS314 
74LS315 
74LS32 

74LS320 

74LS322 

74LS323 

74LS324 

74LS325 

74LS326 

?4LS327 

NEG America I1PB74lS279 
Raytheon 74LS279 
Signetics 74LS279, 
TI SN74LS279 

ITT 
Raytheon 
Signetics 
TI 
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TI 
AMD 
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ITT 
Motorola 
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Raytheon 
Signetics 
TI 
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Fairchild 
ITT 
Motorola 
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TI 
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ITT 
Motorola 
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TI 
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74LS26 
ITT74LS2e 
74 LS28 
74LS28 
SN74LS28 
74LS280 
SN74LS280 
SN74LS281 
74LS283 
Im4LS283 
SN74LS283 
DM74LS283 
74LS283 
74LS283 
SN74LS283 
DM74LS289 
74LS290 
Im4LS290 
SN74LS290 
74LS290 
SN74LS290 
74LS293 
1TI74LS293 
SN74LS293 
74LS293 
SN74LS293 
74LS295 

Motorola SN74LS295 
National DM74LS295(1 
NEG America "PB74lS295 
Raytheon 74LS295A 
Signencs 74LS295 
TI SN74LS295B 
Fairchild 74LS298 

Motorola SN74LS298 

Raytheon 74LS298 

Signetics 74LS298 

TI SN74LS298 

AMD SN74LS299 
ITT Im4LS299 
Raytheon 74LS299 
TI SN74LS299 
Fairchild 74LS30 
ITT Im4LS30 
Motorola SN74LS30 
National DM74LS30 . 
NEG America IIPB74LS30 
Raytheon 74LS30 I 

Signetics 74LS30 
TI SN74LS30 
TI SN74LS314 
TI SN74LS315 
Fairchild 74LS32 
ITT ITT74LS32 
Motorola SN74LS32 
National DM74LS32 
NEG America /iPB74LS32 
Raytheon 74LS32 
Signetlcs 74LS32 
TI SN74LS32 
TI SN74LS320 

AMD SN74LS322 

TI SN74LS322 

AMD S!'.o74LS323 
ITT ITI74LS323 
TI SN74LS323 
TI SN74LS324 

TI SN74LS325 

TI SN74LS326 

TI SN74LS327 

246-181 74LS327 n SN74LS327 
74LS33 
74LS33 
74LS33 
SN74LS33 
SN74LS347 
SN74LS348 

246 ·185 74LS33 Fairchild 
246·187 Raytheon 
246 -189 Signetics 
245-i49 
245-151 74LS3~7 

245 -164 74LS348 
245-168 
245 -172 74LS352 
255-31 
255-33 
224 -130 74LS353 
223·61 
223·63 
223 ·67 74LS362 
223 -72 74LS363 
223 -80 74lS364 
223 -82 74LS365 
223-86 

1011-63 
229-34 
229·36 
229-40 
2'29-50 
229-54 
227 -38 
227 -40 74lS366 
227 ·44 
227 ·52 
227 ·56 
252·37 

1025·118 
252·39 

1025-70 
252 -40 74LS367 
252-44 
252-45 
252·47 
237 -136 
248-179 
237-138 
?4lt-1 
237 -142 
248 -185 74LS368 
237 -143 
248-186 
237 ·145 
248-188 
252·169 
252-172 
252·181 
252-183 
239-13!1 74LS3? 
239-140 
239-142 
239-144 
239-145 
239·149 
239:151 
239-153 

1016 ·38 74LS373 
1016·23 
245·20 
245·21 
245-23 
245·25 
245 -26 74lS374 
245-30 
245-32 

, 245-34 
256-12 
597 -15 74LS375 
223·174 
253 ·105 
223 ·178 
253 ·1 09 74LS377 
252·171 
252 ·173 
252·185 
256·10 
597·17 
256 -18 74LS378 
597 ·73 
256·20 
597 -75 
256 -22 74LS379 

Ti 
TI 
TI 

Fairchild 
National 
TI 
Fairchild 
National 
TI 

74LS352 
OM74LS352 
SN74LS352 
74LS353 
OM74LS353 
SN74LS353 

TI SN74LS362 
TI SN74LS363 
TI SN74LS364 
Fairchild 74LS365 
ITT Im4LS365 
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NEG AmeriCa I1P874LS365 
Raytheon 74LS365 

Signetics 74LS365 
TI SN74LS365A 
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Raytheon 74LS366 
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TI SN74LS366A 
Fairchild 74LS367 
ITT· Im4LS367 
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Raytheon 74LS367 

~ f4LS'367 
TI SN74LS367A 
Fairchild 74LS368 
ITT ITT74LS368 
Motorola SN74LS368 
National DM74LS368 
NEG Amenca /iPB74lS368 
Raytheon 74LS368 

Signetlcs 74LS368 
TI SN74LS368A 
Fairchild 74LS37 
ITT ITI74LS37 
Motorola SN74LS37 
National DM74LS37 
NEG America ~PB74LS37 
Raytheon 74LS37 
S,gnetics 74LS37 
TI SN74LS37 
AMD SN74LS373 
ITT ITT74LS373 
MMI 74LS373 
Raytheon 74LS373 

TI SN74L'S373 
AMD SN74LS374 
MMI 74LS374 
Raytheon 74LS374 

TI SN74LS374 
ITT ITT74LS375 
NEG America ~PB74i,.S375 

,Signetics 74LS375 
TI SN74LS375 
AMD SN74LS377 
Fairchild 74LS377 
ITT ITT74LS377 
Raytheon t4LS377 

TI SN74LS377 
AMD SN7aLS378 
ITT iTF4LS378 
Signetics 74LS378 
TI SN74LS376 
AMD SN74LS379 

Arranged alphanumerically from left to right 

PART NUMBER IN 
Base 

Page-Line Number Source Device 

597·77 

*286 
225·1 

* 286 
226·1 

* 286 
225·1 

'2?"j 

242-3 
242·4 
242·6 
242-8 
242·9 
242·13 
242·15 
242-17 
246-42 
246·43 
246-45 

* 288 
246-51 
246-55 
238-30 
238 ·33 

* 288 
238-31 

74LS379 TI SN74LS379 
74LS38 
ITT74LS38 
SN74LS38 

74LS38 Fairchild 

74LS381 

74,-S384 

74LS385 

74LS386 

74lS3S8 
74lS390 

ITT 
Motorola 
Nationa; DM74LS38 
~EC AmerIca ~P874LS36 
Raytheon 
Signetics 
TI 
AMD 
ITT 
TI 
AMD 
TI 
AMD 
Ti 
ITT 
National 
Raytheon 
Signeties 
TI 
AMD 
FairchIld 
Signetics 
TI 

74LS38 
74LS38 
SN74LS38 
SN74LS381 
iTT74LS381 
SN74LS381 
SN74LS384 
SN74LS384 
SN74LS38S 
SN74LS385 
ITT74LS386 
OM74LS386 
74LS386 
74LS386 
SN74LS386 
SN74LS388 
74LS390 
74LS390 
SN74LS390 

74LS393 Fairchild 74LS393 
TI SN74LS393 

74LS395 Fairchild 74LS395. 
National DM74LS395 
NEC America flP874LS395 
Raytheon 74LS395 

Signetics 74LS395 
TI 'SN74LS395A 

74LS396 TI SN74LS396 

74LS398 TI SN74LS398 

74LS399 AMD SN74LS399 

TI SN74LS399 

74LS40 Fairchild 74LS40 
ITT .lm4LS40 
Motorola SN74LS40 
NatIOnal DM74LS40 
NEC Amenca I'PB74LS4C 
Raytheon 74LS40 
Signetlcs 74LS40 
TI SN74LS40 

74LS42 FairChild 74LS42 
ITT ITT74LS42 
Motorola SN74LS42 
National DM74LS42 
NEC America /iPB74LS42 
Raytheon 74LS42 

Signetics 74LS42 
TI SN74LS42 

74LS424 TI SN74LS424 
74LS43 Raytheon 74LS43 

74LS44 Raytheon 74LS44 

74LS445 TI 
74LS47 Fairchild 

National 
TI 

74LS48 Fairchild 
National 
TI 

74LS481 TI 

74LS49 Fairchiid 
Nal!Onal 

TI 
i4LS490 Farrchlld 

TI 
74LS51 Fairchild 

SN74LS445 
74LS47 
DM74LS47 
SN74LS47 
74LS48 
DM74LS48 
SN74LS48 
SN74LS481 

74LS49 
DM74LS49 
S~74:"S49 

74LS490 
SN74LS490 
74LS51 

ITT ITT74LS51 
Motorola SN74LS5 ' 
NallOna, DI'vI74LS51 
NEC America ~PBKS5< 
Raytheon 74LS51 
Signetics 74LS51 

230-38 
230-42 
230-44 
227-63 
227 -66 
252-52 
252-54 
252-55 

• 291 
252-59 
252-61 

237·1 
248·1 
237-1 
246-1 
237-1 

. ~d8-1CM1-.. ·"-,,, 

240-1 
240-1 
240-1 
240·1 
240-1 

231-1 
231-1 
231-1 
231-1 
231-1 

* 266 
231-1 
231-1 
231·1 

1510-1 

* 266 
231 ·93 

*266 
231·11 
232·1 
325·1 
325-1 
325-1 

224-1 
1508·55 
1532-3 

325·80 
325-84 
325·94 
230-41 
230-46 
243·161 
243·1 
243·1 
243-1 
243-1 
243-1 
243-1 

65 



ICMASTER 
a-
Numbel' Source Device 

74LS51 
74LS54 

74L555 

TI ,SN74LS51 
Fairchild 74LS54 
ITT ITT74LS54 

Motorola I SN74LS54 
National DM74LS54 
NEG,Amenca }lPB74lS54 
Raytheon 74L554 
StgMtics 74LS54 
TI 5N74LS54 
Falrch!id 74L555 
Motorola SN74lS55 
National DM74LS55 
NEG Amenca J,1P874LS55 
Raylheon 74L555 
S'gnetics 74L555 
TI 5N74lS55 

74LS57 ~EG Amenca ~P8:4"S57 
74L563 TI 5N74LS63 
i4LS668 
74LS670 

11 

AMD 

Fairchild 

ITT 

Motorola 

National 

Raytheon 

Signetics 

T! 

SN74LS668 
SN74LS670 

74L5670 

ITT74LS670 

5N74LS670 

DM74LS670 

74LS670 

74LS670 

SN74LS670 

74LS73 Fa;rchild 74LS73 
Im4LS73 
SN74LS73 
DM74LS73 
74LS73 
74lS73 
SN74LS73A 

ITT 
Motorola 
NatIOnal 
Raytheon 
SlQfletics 
Ti 

74L574 Falrch,ld 74LS74 
ITT iTT74LS74 
Motorola SN74LS74 
Nal!ona! DM74LS74 
NEe An .."icc I'?;: 4'-5: .. 
Raytheon 74LS74 
Signetlcs 74L574 
T! 

'74LS75 F81rchild 
• ITT 

National 
Raytheon 
Signetics 
TI 

I 74LS76 ITT 

SN?4L.S?4A 
74LS75 
1TT74LS75 
DM74L575 
74LS75 
74LS75 
SN74lS75 
lTT74LS76 
DM74LS76 
74LS76 
74LS76A 
SN74L576 
74LS77 
DM74LS77 
74LS77 
ITT74LS78 
DM74LS78 
74LS78 
74LS78 
SN74LS78A 
74LS83 
ITT74:..S83A 
SN74LS8:3 
DM74LS83/1, 
74LS83A 
74LS83A 
SN74LS83A 
74L885 
SN74LS85 

1 

I 

1 

74LS77 

National 
Raytheon 
Signebcs 
TI 

Fairchild 
National 
Raytheon 

74L578 ITT 
National 
Raymaor. 
S:gnet:cs 
T! 

74LS83 Fairchild 
!TT 
Moto'ola 
National 

I Raytheon 
, Signetics 

I Ti 
?4LS85 Fairch~d 

:1 

I 
Motorola 

Raytheon 
Stgnetics 
TI 

74lS86 Fairct1iid 

66 

ITT 
Motorola 

Qi\lt74i...S85 
74lS85 
74LS85 
!TT74LS85 
SN74lS85 
74LS86 
ITT74LS86 
SN74LS86 

page-Une 1 
243-175 
243-33 I 
243-34 I 
243-36 I 
243-38 I 
243-39 I 
243-43 i 
243·45 I 
243 ·47 i 
243-1801 

243 '1821 
243-184 
243·1851 

243-189
1' 

243-19 1 

243.
193

1 
248-126 
257-2 

230-16°1 

247-74! 
1010·80 
247-78 

1010-82 
247-79 

1010·83 
247-81 

1010-85 
247-83 

1010-87 
247·89 

SlI$e 
Number 

74LS86 

74LS90 

74LS91 

74LS92 

74LS93 

Source Device 

NEG Amenca i'PBRS86 
Raymeon 74L886 
Signet!c~ 7<1LS86 
TI SN74LS86 
Fairchild 74LS90 
ITT ITT74LS90 
Motorola 5N74L590 
National DM74L590 
Raytheon 74LS90 

S'gnetlcs 74L890 
Ti , SN74L890 
Raytheon 14LSg1 

TI SN74LS91 
Fa:rer-Hld 74LS92 
Motorola SN74LS92 

Raytheon 74LS92 

Signetics 74LS92 
~ SN74LS92 
Fairchild 74LS93 
ITT 1TI74lS93 
MotorOla SN74LS93 
Raytheon 74LS93 

Signetics 
Ti 

1010-89 
247-91 

74LS95 Fairchild 

74LS93 
SN74LS93 
74LS95 

1010-91 
247-93 . 

ITT 
Motorola 
National 
Raytheor 

1010-93 1 
236-37 
236-40 , 

236-43 
236·45 
236-51 
236-57 

S!gnetiCS 
TI 

74LS96 ITT 

236-61 
236·167 74L164 
236-168 
236-170 74L187 
236-172 74L91 
236-173 

236-177l 
236 -179 
236-181

1 
246- 1471 
246-1481 

74L95 

74199 
74ROO 
74R02 

246 -151 74A04 
246 -156 74AOS 

S;gnetlcs 
TI 
National 
TI 
Nationa! 
National 
TI 

NatIOnal 

T' 
TI 

Raytheon 
qay~heon 

Raytheor, 

Raytheon 
246 ·156 74RW Ravtneor 
246-162 74R11 Ra'ltnwr 
236·105 74A112 Raytheon 
236-1071 74A113 Raytheon 

236-11'1 74A114 Raytheon 
236-113 74A15 Raytheon 
236-1151 74A181 Raytt;eon 
246-114,74R182 Raytheor. 
246 - ~ 1St 74R20 RaythGon 
246-119 74R22 Raytheon 
235 -40 74A40 Raytneon 

ITT74LS95B 
SN74LS95 

DM74LS95 
74LS95 
74LS958 
74LS95B 
SN74LS95B 
ITT74LS96 
74LS96 
SN74LS96 
DM74L164 
SN74L164 
DM74L187A 
DM74L91 
SN74Ul1 
DM74L95 
SN74L95 
SN74L99 
74ROO 
74A02 
74R04 
74A05 
74Rl0 
74Ri 1 

74A112 
74R113 
74A114 
74A15 
74A1e1 
74R182 
74R20 
74R22 
74R40 

235 -42 74A64 Rajlheon 74R64 
235 ·45 74R65 Raythcor; 
235 -46' 74R74 Raytt1eo!'1 
235 -50 74SL14 MotorOla 
223 -59 74S00 Fairchild 
223 -62 Fe'rar,' 
223 ·65 Hitachi 
??~.f;Q 

223-76 I 
223-81 1 

223·84 I 
??<; .. iLl 

~~~-1~ I 
££';.)";0 I 

225-22! 
225 ·24 
225-15 
2::>5-26 
244-100 

, 244-101 

74S02 

74803 

S,gnettCS 
Tl 
Faro'"!lld 
Na!iOf;a~ 

Signetics 

FdHCiuid 

Ferranti 

Hitachi 
Nalional 

SlgnHC& 
TI 

74R65 
74R74 
SN74SL14 
74500 
ZN7<1S00 
H[i74S00 

DM?4S00 
74500 
SN74S00 
74502 
DM74S02 
74502 

74803 
ZN74S03 
HD74S03 
DM74S03 
74S03 
SN74S03 

244-104 74804 Falrcn!ld 74S04 

Page-Line 1 

244 -106 

2,44-
11 °1 

244-116 

244-120 
229-32 
229 -35 
229-38 
229-42 

• 268 
229-46 

229.48 1 
229-52 I 
272 

253.97.' 
1027 -98 

253.99! 
231 -14 
231 -16 
231 -18 

• 268 
231-22 
231-24 
231-26 
227 -36 

227 -42 

SlI$e 
Number 

74S04 

74S05 

74S08 

74809 

74510 

74S109 
74S11 

227 -391 
* 268 74S112 

227 -48 
227 -50 
227·54 
251-175 

1025-112 
251-176 745113 
251-178 

1026-9 
1026-17 
251-182 
251 -183 
251-185 74S114 
252-124 

Source 

Hitachi 

Slgn",tics 
Ti 
Fa!rcn,ld 
Hitachi 
National 
SlgnetiCS 
TI 
Fairchild 
Signelics 
TI 
Falrcnlid 
Signetics 
T' 
Fairchild 
Hitachi 
National 
S;gnetics 
Tl 

Fairchild 
Fairchild 
Hitachi 
NatIOnal 
Signencs 
Ti 
Fairchild 
Hitachi 
MotorOla 
NatlOna, 

Signetics 
TI 
Fairchild 
Hitach! 
MotorOla 
Nal!ona! 
Signetlcs 
Ti 
Fairchild 
Hitachi 
National 
S!gneltcs 
1'1 

252-126 
252-128 

1027-56 
1027-58 74S124 TI 
1020-88 
1027 -89 74S132 Falfcnlid 

1027 -87 I' 
1025-50 

1025-46 I 
1025-45 I 
241-1621 

748133 Fairchild 
H,tachi 
National 
Signetlcs 
TI 246·4 I 

226-48 

226-
122

1 241 -58 

7 4S 134 Fairchild 
Hitachi 

238-154 
235·187 

Nationa i 

Sig0etics 
TI 

235-1221 

235-30 I 
238-193 

745135 Fair,child 
Hitachi 
NatiOna, 
Stgnet:cs 
.... 224-63 I 

224,116, 
240-57 i 
240-1811 

240-132 1 

243-96 1 
243107 1 

74 S 136 Nationa: 
745138 AMD 

236-193 1 

Falrchlid 
National 
Sigi1ct;:~ 

TI 

~!~::::II' 745139 AMD 

241 -170 
?41 .171 I 
241 -173! 
241 -1751 745140 
2411771 
245.174\1 
?<1Z:;-17Z:; 

~~~ -; ~~I 
£""t..., ... , {~I 

242 '114 i 
2421161 
242-117 
::>42-119 

242-121 74815 
242 -123 
226-54 

Fairchild 
N,H!OY!3: 

FairchJ1d 

Hltach~ 

T! 

Fa!rc~!;id 

Hitachi 
NatiOnal 

Device 

HD74804 
DM74804 
74804 
SN74S04 
74S05 
HD74505 
DM74S05 
74S05 
SN74S05 
74S08 
74S08 
SN74S08 
74809 
74S09 
5N74S09 
74S10 
HD74SlO 
DM74510 

SN74S10 
74S109 
74S11 
HD74S11 
DM74811 
74811 
SN74511 
74S112 
HD74S112 
SN74S112 
DM748112 
74S112 
5N74S112 
74S113 
HD74S113 
SN74S113 
DM74S113 
745113 
8N745~13 

745114 
HD74S114 
DM74S114 
748114 
SN74S114 
SN74S124 

745132 
SN74S~32 

74S133 
HD74S'33 
DM74S133 
745133 
SN74S133 
74S134 
HD74S134 
DM74S134 
74S134 
SN74S134 
745135 
HD74S135 
DM74S135 
74S135 
5N745135 
DM74S136 
SN74S138 
748138 
DM745138 
74S138 
SN74S138 
8N74S139 
74S139 

DM74S'39 
748139 
SN74S139 
74S140 

HD74S140 

DM74S140 

748140 

SN74S140 

74S15 
HD74S15 
DM74S15 

'Indicates page number In Applicatton Note Directory 
* Indicates additional data is provided on the page noted, 

i 
Page-Une I 

226-57 I 

226 ·59 1 

226·61 
226-64 I 
226-128/ 
226-1311 
226-1331 
226.1351 
226-1391 
239 ·57 I 
239-59

1' 

239·61 
239- 1041 

239- 106
1' 

239-'08, 
241 -64 I 
241-65 ! 

~~; -~~ I 
t:"'+ I .. 'V! 

241-72
1' 

235·91 

238.1601 
238-161 

238-1631 

238.1651 

238-1~71 

235-1/,21' 235-173 
235-176 
235-177 

235- 1791 
235-161 

235- 111 1 
235·112 

235.1151 
235-116 
235-1181 
235 -1201 

235-
145

1' 

235-146 
235-148 

235-150
1' 

235-152, 

256'
24

1 
597-71 
255-172 
n5~ .-.., 

;3~:~~;1 
239 -19jl 
239·1941 

239-1961 
239-198 
239 -1771 

239. 1781 
?~Q-179 

239-1811 

239-1831 
244 -1991 

244-2001 
244-2011 

244-2021 
245-2 j 

244 -1661 
233-3 ! 
233-5 i 
233-8 ! 
2339 i 
233-11 ! 
232-1661 

232-1681 
232- 1 69' 

?3?- 171 1 
232-173, 
234 -1 071 
333-28 I 
234. 1081 
333-::>!il 

:~~-.~~91 
H;:i~111 
234-113 
333·40 

238-~971 
239-2 I 
239-4 I 

Sas!! 
Number Source 

7 4S 15 Signetics 

74S151 AMD 
Fairchild 
Hitachi 
Nationai 
Signetics 
n 

745153 AMD 
Fa!rcttld 
Naliona, 
S,gnetics 

745157 AMD 
Fal!'ctlild 
National 
SlgnetlCs 
T1 

Fairchild 
National 
Signetics 
TI 

745160 AMD 
74S161 AMD 
745162 TI 
745163 TI 
748167 Fairc~dd 

74S168 TI 
745169 TI 
745172 S:gnetics 

74S174 AMD 

Fairchild 
f-1 l tachl 
Nat!onal 

S'gnetlCS 
Ti 

745175 AMD 

~airchiid 

HitaChi 
NatIOnal 
S!gr.etlcs 
TI 

74S161 AMO 
Fillrr.hild 

Hitachi 
Signetics 
Ti 

74S182 Frurchiid 
NaMnal 

Signencs 
TI 

745187 NatIOnal 
74S166 National 

T! 
745189 AMD 

National 

S'gnelics 
Ti 

748194 AMO 

Fa.rchild 
N~t~oqa' 

Sicpeti(;'S 

TI 

74S195 AMD 

National 

$;gnetlc_5 

TI 

748196 TI 
748197 Slgr,etlcs 

I 
Device Pan ..... Ine I 

74S.-i5----:~~6 I 
S~~74Si5 239·8 ,I 

SN74S1fi1 250-19 I 
745151 250-21 I 
HD745151 250-24 I 
DM748151 250-26 ! 
74S151 250-28 I 
SN74S151 250-30, 'I 

SN74S153 249 -4.1 
745153 , 249 -46 I 
DM74S153 249-47 I 

74S153 249·50 ! 
SN74Si53 249-52 i 
SN74S157 247-1851 
74S157 247-189: 
DM74S157 247-19,1 
748157 24/t-2! 

~~;:~~ ~~ ~:: ~~S I 
745156 
DM745158 
748158 
SN74S158 
8N74S160 
SN74S161 
SN748162 
SN74S163 
74S167 
SN74S168A 
SN74S169 
74S172 

8N74S174 

74S174 
f-1D74S' 74 
DM74S174 
74S174 
SN74S174 
SN748175 

745175 
HD745175 
DM74S175 
74S,75 
5N748175 
74S179 

SN74818' 
748181 
HD74S181 
74S181 
SN748181 
74S182 ' 
DM74S182 
748182 
5N74S162 
DM748187 

248-71 I 
248-73 I 
248-75,' 
248 -78 

229-1691 
226-42 1 
230-12 i 
228-48 I 
254 -1351 
230-1821 
228 -1821 
247 -97 I 

1010-102: 
238-6 i 

11 143-10 I 
238-8 i 
238-9 1 
238-11 

238 ·'3 I 

238-15 ! 
237 -85 I 

~ 143-10 I 
237 -87 I 
237 -88 I 
237-90 I 
237 -91 I 
~~: -9~J " ..... -,-.°1 
252-10' 
224 -65 i 
;>::>4·68 ! 
224-71 I 
224 -74 I 
224-76 I 
224.1181 
224-1221 
224 -1231 
224-1251 

1020-3.1 ! 
DM74S188 *1262 

! 

1003-4 
SN748188 1003,9 
8N745189 1011-'6 
DM74S189 *1292 

748189 

SN74S189 
SN748194 

745194 
DM74S194 
745194 

SN74S194 

SN74S195 

DM74S195 

748195 
SN74S195 

SN74S196 
74S197 

251 
1026-48 

251-147 

251·1511 
1026-52 
229-109! 
227-121; 

!e MASTER 1978 



Base 
Number Source 

74S197 TI 
74S2O Fairchild 

Ferranti 
Hitachi 
National 
Signet)cs 
TI 

74S2oo National 
Signetics 

74S201 Signetics 
74S206 National 

74S207 TI 
74S208 TI 

74S214 TI 

74S22 Fairchild 
Ferranti 
Hitachi 
National 
Signetics 
TI 

74S225 TI 

74S226 TI 

74S240 AMD 

MMI 

Raytheon 

TI 

:4S24' AIID 

MMI 

Raytheon 

TI 

74S242 AMD 

74S243 AMD 

74S244 AMD 
MMI 

Raytheon 
74S251 AMD 

Fairchild 
Hitachi 
National 
Signetics 
TI 

74S253 AMD 
'Fairchild 
National 
Signetics 

74S257 AMD 
Fairchild 
NallOnal 
Signetics 
TI 

74S258 AMD 
Fairchild 
Signetics 
TI 

74S260 Natonal 
Slgnebcs 
TI 

74S270 National 

Device 

SN74S197 
74S20 
ZN74S20 
HD74S20 
DM74S20 
74S20 
SN74S20 
DM74S200 
74S2OO 
74S201 
DM745206 

SN74S207 
SN74S208 

SN74S214 
SN74S214A 
74S22 
ZN74S22 
HD74S22 
DM74S22 
74S22 
SN74S22 
SN74S225 

SN74S226 

SN74S240 

745240 

74S240 

SN74S240 

745241 

74S241 

SN74S241 

AM74S242 
SN74S242 
AM74S243 
SN74S243 
SN74S244 
745244 

74S244 
SN74S251 
74S251 
HD74S251 
DM74S251 
74S251 
SN74S251 
SN74S253 
74S253 
DM74S253 
74S253 
SN74S257 
74S257 
DM74S257 
74S257 
SN74S257 
SN74S258 
74S258 
74S258 
SN74S258 
DM74S260 
74S260 
SN74S260 
DM745270 

Ie MASTER 1978 

Base 
Page-Une Number SoUrce 

227·124 74S270 TI 
240·63 74S271 National 
240·65 TI 
240-66 
240-68 
240-71 
240-73 

1012·41 
1012·45 
1012·46 

.1297 
1012·62 
1013-22 
1013-24 

74S274 Tf 
74S275 Tf 
74S280 National 

Signetics 
TI 

74S281 National 
Tf 

74S283 TI 
74S287 National 

1~08-72 TI 
1016-13 74S288 National 
1015-93 
240-1 TI 

74S289 AMD 
240 -1 National 
i40-1 TI 

• 462 
256·1 

256-1 
333·9 
336·43 
256-, 

332-
18

1 
336-27 

• 462 

• 256,-166
1 

332-25 
336·31 , 
256-170 
332-37 
336-39 
256·172 
332-42 
336·45 
340-48 
256·58 
340-49 
256·60 
256-187 

74S291 ' TI 

NS299 TI 

74S30 Fairchild 
National 
TI 

74S301 Signetics 
74S314 Tf 

74S32 Fairchild 
Signetics 
TI 

74S330 Tf 

74S331 Tf 

74S37 Signetics 
11 

74S370 National 

TI 
74S371 National 

TI 
74S373 MMI 

Tf 
74S374 MMI 

74S38 

74S381 
74S387 

TI 
Signetics 
TI 
TI 
National 

~ 462 TI 
256 ·189 74S40 Fairchrid 
256 ·193 
250·75 
250·77 
250·78 
250·80 
250·81 
250-83 
249-83 
249·85 
249·86 

Hitachi 
National 
Signetlcs 
TI ' 

74S412 TI 

74S428 TI 
74S438 TI 
74S470 National 

TI 
249 ·88 7 4S4 71 National 
248-139' Ti 
248·141 74S472, National 
248·143 TI 
248·144 
248·1 
248·, 
248·1 
248-1 
248-111 

74S473 National 

n 

245 -79 ,74S474 TI 
245-81 
245 -83 74S475 TI 

.1279 
1021 -5' 74S476 TI 

Base Base 
Device Page-Une Number Source Device Page-Une Number Source Device 

SN74S270 
DM74S27·1 
SN74S271 
SN74S274 

1021-13 74S477 TI 
1020-70 74S481 TI 
1020-74 . 
223-148 

SN74S275 224-7 74S482 TI 
OM74S280 255·38 
74S280 255 ·39 
SN74S280 255 -42 74S51 Fairchild 

SN74S477 
SN74S481 

SN74S482 

74851 

1532-4 

DM74S281 224-131 National 
Signetics 
TI 

DM74S51 243-1 
SN74S281 224-1 74S51' 243-1 
SN74S283 223·88 SN74S51 243·1 
DM74S287 .1264 74S570 National DM745570 .1266 

1003-70 
11 140-11 

SN74S287 1003 -89 
DM74S288 .1262 

1003-5 

74S571 National 

74S572 National 

SN74S288 
SN74S289 
DM74S289 
SN74S289 
SN74S291 

1003·13 74S573 National 
1011-7 

1004·76 
DM745571 .1266 

1004·78 
DM745572 .126B 

1006-8 
DM745573 .1268 

1006·13 

SN74S299 

74S30 
DM74S30 
SN74S30 
74S301 
SN74S314 
SN74S314A 
74S32 
74S32 
SN74S32 
SN74S330 

SN74S331 

1011·12 74S64 Fairchild 
1011-14 Hitachi 
228 -194 NatIOnal 
252 -1 04 Signetics 
252-187 TI 

1027 -30 74S65 Fairchild 
239 -1 Hitachi 
239:1 National 
.239-174 Signetics 

1012-39 TI 
1016-7 74S74 Fairchild 
1015 -92 Hitachi 
245 ·36 National 
245 -38 Signetics 
245-40 Tf 
254·56 74S774 MMI 

1002 -24 74S85 Signetics 
1508·62 Tf 
254 -58 74S86 Fairchild 

1002 ·26 Hitachi 
1508 ·64 National 

74S37 242-18 Signetics 
SN74S~1 242 -20" 
DM745370 .1279 

SN74S370 
DM74S371 
SN74S371 
745373 

SN74S373 
74S374 

1021·6 
1021-16 
1020·71 
1020·75 

• 460 
246-57 
246-66 

• 460 
238-41 

74S89 
740 

Sl9flebcs 
Fairchild 

Intersil 

National 

Signetlcs 

74S64 
HD74S64 
DM74S64 
74S64 
SN74S64 
74$65 
HD74S65 
DM74S65 
74S65 
SN74S65 
74S74 
HD74S74 
DM74S74 
74S74 
SN74S74 
745774 
74S85 
SN74S85 
74S86 
HD74S86 
DM74S86 
74S86 
SN74SS'e 
74S89 

IIA740 
JlA740C 
JlA740M 
740 
740C 
LH740A 
LH740AC 
/iA740C 
TCA740 

238·43 7400 Fairchild 7400 
SN74S374 
74S38 
SN74S38 
SN74S381 
DM74S387 

238·49 
242-168 
242-170 
224-88 

.1264 
1003·67 

Ferranti 
Hitachi 
ITT 
Motorola 

National 

ZN7400 
HD7400 
ITT7400 
MC7400 

DM7400 
SN74S387 
74S40 
HD74S40 
DM74S40 
74S40 
SN74S40 
SN74S412 

1003·88 
240-139 
240-140 
240-142 
240·144 
240-146 
246·68 

NEG America pPB7400 

1511 ~69 
SN74S428 1511-128 7401 
SN74S438 \ 1511-129 
DM74S4701004 -8 
SN74S470 1004 -12 
DM74S471 1004-9 
SN74S471 1004-14 
DM74S472 1005-26 
SN74S472 1005 -56 

1005 -76 
1508-69 

DM745473 .1272 7402 
1005-25 

SN74S473 1005·54 
1005-73 

SN74S474 1005 -57 
1005 -78 

SN74S475 1005·55 
1005-75 

SN74S476 1006-2 

_ Raytheon 7400 
Signetics' 7400 
TI SN7400 

Toshiba 'TC7400 
TRW 7400 
Fairchild 
Ferranti 
GI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 

7401 
ZN7401 
ACF7401C 
ITT7401 
MC7401 
DM7401 
7401 
7401 
SN7401 
7401 

Fairchild 7402 
Hitachi HD7402 
ITT JTT7402 
Motorola MC7402 
National DM7402 
NEG America IlPB7402 
SlgnetiCs 7402 
TI SN7402 
TRW 7402 

Arranged alphanumerically from left to right. 

243·98 
243-99 

236-1 
236 
236 
236 

24'4-' 
1011·31 

11 113·5 
588-18 
587 -30 
587-31 
588-19 
586-53 
587 ·32 
587 ·44 

11 ~ 10 
209-1 

242-34 
242-40 
242-44 
242-49, 
242·53 
242·57 
242-62 
245·1 
245 -1 
245-1 
245-1 
245 -1 
245·1 
245-1 
245-1 
245·1 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

741 

Fairchild 
Hitachi 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Ferranti 
Hitachi 
ITT 
Motorola 

7403 
HD7403 
ITT7403 
MC7403 
DM7403 
7403 
7403 
SN7403 
7403 
7404 
ZN7404 
HD7404 
ITT7404 
MC7404 

Nanonal DM7404 
NEG America IlPB7404 
Raytheon 7404 
Signetics 7404 
TI SN7404 
Toshiba TC7404 
TRW 7404 
Fairchild 
Ferranti 
Hitachi 
ITT 
Motorola 

7405 
ZN7405 
HD7405 
1TT7405 
MC7405 

National DM7405 
NEG America IlPB7405 
Raytheon 7405 
Signetics 7405 
TI S~~7405 

TRW 
Fairchild 
Hitachi 
ITT) 
Motorola 
Nationai 
Signetics 
T! 
TRW 
Fairchild 
P'taclo; 
ITT 
Motorola 
NallOnal 
Signetics 
Ti 
TRW 
Fairchild 
Ferranti 
ITT 
Motorola 
N<'!tional 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Ferranti 
ITT 
Motorola· 
National 
Raytheon 
Signetlcs 
TI 
TRW 
AD 

7405 
7406 
HD7406 
ITI7406 
MC7406 
DM7406 
7406 
SN7406 
7406 
7407 
HD'407 
ITT7407 
MC7407 
DM7407 
7407 
SN74G7 
7407 
7408 
ZN7408 
ITT7408 
MC7408 
DM7408 
7408 
7408 
SN7408 
7408 
7409 
ZN7.409 
ITT7409 
MC7409 
DM7409 
7409 ' 
7409 
SN7409 
7409 
AD741 

AD741C 
AD741J 
AD741K 
AD741L 
AD741S 

AMD SSS741 
SSS741C 
741 
741M 

FairchilO f!A741 

).lA741AM 
IlA741C 
).lA741EC 
,u.A741M 

int"rSIl 741 

741C 

226-4 
226-6 
226-8 
226-10 
226·11 
226·14 
205·31 
226-16 
226-67 
226·72 
226-74 
226-76 
226-79 
226-81 
226·82 
226-84 
226-88' 
226-90 
226-92 
233-1 

'23:J: 
233·1 

239-11 
239·13 
239·16 
239-19 
239-21 
239-23 
239-25 
239·27 
239-29 
239-64 
239-66 
239·70 
239-73 
239-75 
239-77 
239-79 
239-81 
239 -83 
564·23 
580-51 
583-3 
577 -14 
575·10 
571·13 
575-9 
574-39 
580·15 
564·22 
580-52 
564·24 

1l 113-4 
571-23 
583·4 
571-24 
580·53 
564-26 
580-54 
583-6 

67 



ICMASTER 
BmIe Base BaS6 
_NU_mbe-,-_,r __ So_Uf_Cc-e __ D_e_V_ie_e ___ P8_Qe-_L_ine_ ,!!!mber Source Device Page-Line Number Source Device ~. 

741 

7410 

74100 

74104 
74105 

74107 

74109 

74110 
74111 

Intersil 

National 

741CHS 
741CLN 
741LN 
741MHS 
LM741 

LM741A 
LM741C 
LM741E 

N::C Amenca j.lPC741 

NPC SFC741C 
PMI PM74t 

PM741C 

SSS74i 

SSS741B 

SSS741C 

SSS741G 

Ray~'le0n Re? 41 

RM741 
RCA CA741 

CA741CC 
Signatlcs p.A 7 41 

}J-A741C 
SA741C 

Silicon G SG741 

TI 

Fairchild 
Ferrant, 
G! 
HitaCtli 
ITT 
Motorola 
Nabonal 

SG741C 
SG741S 
SG741SC 
IlA741 

·;.:..A.741C 
J.lAi41M 
7410 
ZN7410 
ACF7410C 
H07410 
ITT741 0 
MC7410 
DM7410 

NEG America /JPS74iO 
Raytheon' 7410 
Signetics 74 1 0 

-"T! SN7410 

Toshiba. TC7410 
TRW 
Motorola 
Signetics 
Tl 

7410 
MC74100 
74100 

, SN741 00 
Fa;rohild 74104 
Fairchild 74105 
NEC ftmerica !1PB74105 
Fairchild 74107 
Fe~ant: ZN74107 
Hitachi HD74107 
iTT iTT74107 
Mcrcro::l MC74101 
"ial,,="'a i D~P411)7 

Slgne\!cs 74107 
TI SN7410,7 
FauCh,ld 74109 

S;gnetlcs 74109 
Ti 5N74j(ift 
Fa;rchild 7411 
ITT ITT?4i1 
Nationa! D!\'~ 7 4 ~ 1 
Raytheon 7.d 1 1 

Stgnetics 7411 
TI SN74110 
TI SN74111 

583-23 74111 
582 -43 74116 
5!l1-13 
581-41 
564-28 74118 
581-574119 

11 116-9 7412 
577-7 
583-8 
577-8 
564-29 
583-10 
583-; 1 

* 839 
564 ·32 74120 
581-6 I 

• 839 I 74121 

~~~-12 i 
• ~;jlf 

564-33 
574-40 
577-11 

* 839 
577-6 

* 839 
582 -33 74122 

* 839 
577-12 
580-16 
564-35 
583-13 
581·7 74123 
564-34 
581-8 
583-14 
564-38 
581-9 
583-15 
583·16 
564-37 
581-10 
583-18 . 
581-361' 

582-37 1 
,564-41 

583-22 

581.12 1 
240-203 

241-5 I 
598-182 
241-7 I 
241-9 I 
241-15 
241-17 
241 ·19 
241 -21 
241-23 

74125 

74126 

74128 

241 -251 74f3 

209-1611 
241-27 I 
246-73 1 
245-75 
246-77 
234 -120 
234-122 
234-124 
235-201 

~H,:t I 
236 4 17 
?3fi-2,1 

~~~~~; I 
236-31 
235-61 
235 -65 

74132 

74136 

235-69 7414 
235-/1 

238·1 
238-1 
234-1 
236-1 

74141 

TRW 
Fairchild 
Signetics 
Ti 
Ferranti 
Ferranti 
Fairchild 
Ferranti' 
Hitachi 
iTT 
Rayt'1eon 
Signetics 
TI 
TRW 
Motorola 
Ti 
Fa:rchlld 
Ferranti 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
Ferrann 
ITT 
Motorola 
Slg~hcs 

TI 
AMD 

Falrcnlld 
Ferranti 
ITT 
Motorola 
Nauonai 

74111, 
74116 
741 16 
SN74116 
ZN74118 
ZN74119 
7412 
ZN7412 
HD7412 
ITT7412 
7412 
7412 
SN7412 
7412 
MC74120 
SN74120 
74121 
ZN74121 
HD74i2i 
ITT74121 
MC74121 
DM74121 
74121 
SN74121 
74121 
74122 
tN74122 
ITT74122 
MC74122 
74122 
SN74122 
SN74123 

74123 
ZN74123 
1TT74123 ' 

MC74123 
OM74123 

NEe America !1PB74123 
Raytheon 74123 
Stgnetlcs 74123 
TI SN74123 
TRW 74123 
Fatrchilc 74125 
Hitachi HD74125 
Nallonal 

, Siyneti(;s 

TI 
Fairchifd 
Hitachi 
Na\lOnal 
Signet,cs 
TI 
Signet,cs 

TI 

F'airchild 

Ferranti 
in 
Motorola 

DM74125 
74125 
SN74125 
74126 
HD74126 
DM74i26 
74126 
SN74126 
74128 

SN74128 

7413 

2N7413 
in7413 
MC7413 

National OM7413 
NEe America !1PB?413 
Signebcs 7413 
TI SN7413 
TRW 7413 
Fairchild 74132 
Hitachi HD74132 
Motorola MC74132 
National DM74 i 32 
S!gne::cs 74132 
Ti 8N74132 
Hitach! H07 4136 
Motorola MC74136 
Raytheon 74136 
Tl SN74136 
TRW 74136 
Fairchild 7414 
Hiiot.:fli 
Motoroia 
National 
Slgnel!CS 
TI 

Fairchild 
Motorola 
National 

MC7414 
OM7414 
7414 
SN7414 
74141 
MC74141 
DM74141 

236-126 74141 
246-84 
246·91 74142 
246-96 74143 
246-1 74144 
246-194 74145 
241 -75 
241-77 
241 -78 
241 -aO 
241-82 
241-84 
241-86 
241-87 74147 
255-77 
255-79 
250-121 
250-123 
250 - i 25 74146 
250-127 
250·130 
250-1 

250-1 
250-1'68 
250-171 
250-172 
250-174 
251 -40 

• 110-12 
251 -42 

7415 
74150 

251 -44 74151 
251 -47 
251·50 
251·52 
251-53 
251-55 
251-57 
251-59 
251 -60 
225-59 
225-60 
225-66 74152 
225-68 
225-70 
225-90 
225-91 74153 
225-96 
225 -98 

255-1 
255-112 74154 
255-115 
255-117 
255-118 
255-120 
255-122 
255 -123 
255 -143 
255144 
255-147 
255-149. 74155 
255-151 
25fi-i'i3 
244-141 
244-143 
244-145 
244~147 

241\ ·148 
255-177 
255 - i 7B 
255· 181 74 j 56 
255-183 
255 185 
255-11:37 
327-10 
327-13 
327-15 

NEG Arnenca /-IPB74141 
Ii SN7414i 

TI SN74142 
Ti SN74143 
TI SN74144 
Fairchild 74145 
ITT ITT74145 
Motorola MC74145 
National DM74145 
Raytheon 74145 
S!gnetlcs 74145 
Ti SN74145 
TRW 74145 
Hitachi H074147 
Nationa! OM74147 
NEG America /JPB74147 
Signet!cs 74147 
Ti SN74147 
Hitachi HD74146 
NaMnai DM74148 
NEG America /JPB74148 
Signetlcs 74148 
Ti SN74148 
Raytheon 
Fairchild 
Ferranti 
Hitachi 
Motorola 
National 

7415 
74150 
ZN74150 
HD74150 
MC74150 
DM74150 

NEG America .uP874150 
Raytheon 74150 
S'gnetics 74150 
TI SN74150 
TRW 74150 
Fairchild 74151 
Ferranti ZN74151 
Hitachi HD74151 
ITT ITT741S1 
Motorola MC74151 
National DM74l51A. 
NEG Arnenca /-IPB74151 
Raytheon 74151 
Signel,cs 74151 

, n 'SN74151A 

TRW 74151 
Fatrchild 
Moto,uia 
Raytheon 
TRW 

74152 
MC74152 
74152 
74152 

Fairchild 74153 
Ferranb ZN74153 
ITT ITT74153 
Motorola MC74153 
National DM74153 
NEG America ",PB74153 
Raytheon 741 53 
Signetics 741 53 
TI SN74153 
TRW 74153 
AMD SN74154 
Fairchild 74154 
Ferranti ZN74154 
Motorola MC74154 
NahOnal DM74154 
NEG Arnenca /-IPS? 4154 
Raytheon 74154 
Signetics 74154 
T! SN74154 
TRW 74154 
Fairchiid 74 i 55 
Ferrar.tl ZN74155 
Hitachi H074i55 
ITT ITT? 4155 
Motorola MC74155 
National OM? 4155 
Raytheon 14155 
Signetlcs 74 i 55 
T: SN74155 
Tr:rvV 74155 
FairchIld 74156 
Hitachi HD74156 
ITT ITT? 41 56 
',htoroia MC7415fi 
NatIonal DM74156 
NEe America pPB74156 
Raytheon 741 56 

~ Indicates page number in Appiication Note Directory. 
* Indicates additional data is provided on the page noted. 

Base 
Page-Line Number Source Device Page-Une 

327.-16 
327-17 
231-63 
231-71 
231-67 

231-1 
232-2 
232-4 
232-6 
232-8 

232-11 
254-1 
254-1 
254-1 
254-1 
254·1 
254-i 
254-1 
254-1 
254-1 
254-1 
238-1 

250-1 
250-1 
250-1 
250-1 
250-11 
250-11 
249-1 
249·1 
249-1 
249-1 
249-1 
249-1 
249-1 
249-1 
249-1 
249-1 
249-1 
249-1 
249·1 
249-1 
249-1 
248-1 
248-1 
249·3 
249-8 
249·10 
249-11 
249-13 
249-15 
249·-17 
249-18 
233-49 
233-53 
233-55 
233-61 
233-63 
233-66 
233-71 
233-73 
233 ·77 
233 ·78 
232-55 
232 ·57 
232-58 
232-60 
232-63 
232-65 
232-71 
232-73 
232-75 

232-97 
232-98 

2~?-

232-
232-
232 

74156 

74157 

74158 

74159 

7416 

74160 

74161 

74162 

74163 

74164 

TRW 
AMD 
Fa;rchild 
Ferranti 
Hitachi 
ITT 

74156 
SN74156 
74156 
SN74157 
74157 
ZN74157 
HD74157 
ITT74157 

Motorola MC74157 
National DM74157 
NEG America !1PB74157 
Raytheon 74157 
Signebcs 74157 
TI SN74157 
Raytheon 
Signetics 
Raytheon 
TI 
Falrchlid 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
AMD 
Fairchild 
Hitachi 
iTT 
Motorola 
National 
Raytheon 
S!gnebcs 

'TI 

TRW 
AMO 
Fairchild 
Ferranti 
Hitacht 
ITT 
Motorola 

74158 
74158 
74159 
SN74159 
7416, 
HD7416 
ITT7416 
MC7416 
OM74j6 
7416 
SN7416 
7416 
SN74160 
74160 
HD74160 
ITT74160 
MC74160 
DM74160 
74160 
74160 
SN74160 

74160 
SN74161 
74161 
ZN74161 
HD74161 
ITT74161 
MC74161 

National DM74161 
NEC AMerica /JPB74161 
Raytheon 74161 
Signetic:> i 4161 
TI SN74161 

TRW 
AMD 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Ti 

TRW 
AMD 
FaircJ1i1d 
Ferranb 
Hitachi 
ITT 
Motorola 
Natio~a! 

Raytheon 
Signellcs 
TI 

TRW 
AMD 
Fairchild 

Ferrantl 
Hitachi 

74161 
SN74162 
74162 
H074162 
1TT74162 
MC74162 
DM74162 
74162 
74162 
SN74162 

74162 
SN74163 
74163 
ZN74163 
HD74163 
1TT74163 
MC74163 
OM74163 
74163 
74163 
·SN74163 

74163 
SN74164 
74164 

ZN74164 
HD74164 

II i 111/ ... 10'" 

National DM74164 
NEG Amenca /JPB74164 
Raytheon 74164 

Signetics 74164 

TI SN74164 

232-11 
232·11 
232.1

' 
I 

247-1251 

247 -129 

247-131 1
1 

247-132 
247-1361 

247-141
1' 

247-145 

247-1461 
247-152 

247-156
1' 

247-159 
248-41 ! 

248-
43

1 
233-86 
233-88 

~;;:~;:I 
233-1371 

233-14°1 
233-142i 
233-1461 
233-1481 
233-1501 

229-1151 
229-119 
229 -1201 
229-1221 

229-1271 
229-1291 

229-1331 
229-1371 

22.9-1441 
• 105-8 ! 

229-145\ 

227-179
1 

227 -185 
227 -187 
227-1881 

227-191 1 
227-196j 
227 -1981 
228·4 I 
228-8 ! 
228·1v i 
228-15 1 

• 105-8 I 
228-16 I 
229-1771 

229 -1791 
229-180 
229 -182\ 

229-1851 
229 -187 
229-1891 
229·19 j \ 

229-1931 
'105-8 i 

229-1941 

227 -1331 
227 -1351 
227 -1371 
227 -1381 
227 ·1401 
227 -143, 
227-1451 

227 -1471 

227-149! 
227 ·151; 

'105-8 i 
227 -152: 
253·29 : 
253-31 

1027 -65 
253-34 
253-33 
2G3 .. 36 
253-41 
253-42 
253-44 

1027 -79 
253-46 

1027 -83 
253-48 

ICMASTER ·1978 



'Base 
Number Source Deyice 

74165 

74166 

74167 

7417 

74170 

74172 

74173 

74174 

74175 

74176 

74177 

74178 

Fairchild 

Ferranti 
MotorOla 

National 

Raytheon 

Signetics 

TI 

Fairchild 

Ferranti 
Hitachi 
National 

Raytheon 

Signetics 

TI 

Fairchild 
MOtorola 
TI 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
F.airchild 

Ferranti 

National 

74165 

ZN74165 
MC74165 

DM74165 

74165 

74165 

SN74165 

74166 

ZN74166 
HD74166 
DM74166 

74166 

74166 

SN74166 

74167 
MC74167 
SN74167 
7417 
HD7417, 
1TI7417 
MC7417 
DM7417 
7417 
SN7417 
7417 
74170 

ZN74170 

DM74170 

NEG AmerICa /LPB74170 
Raytheon 74170 

Signetics 74170 
TI SN74170 

Telefunken TL74172 
Ti SN74172 

Fairchild 74173 
National DM74173 
Signetics 74173 
TI SN74173 
AMD SN74174 
Fairchild 74174 
Ferranti ZN74174 
Hitachi HD74174 
Motorola MC74174 
National DM74174 
Raytheon 7417 4 ' 
Signetics .74174 
TI SN74174 
AMD SN74175 
Fairchild 74175 
Ferranti ZN74175 
Hitachi HD74175 ' 
Motorola MC74175 
National DM74175 
NEe America /lPB74175 
Rayiheon 74175 
Slgnetics 741 75 
TI SN74175 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 

,Motorola 
National 
Signelics 
TI 
Fairchild 

74176 
MC74176, 
DM74176 
74176 
SN74176 
74177 
MC74177 
DM74177 
74177 
SN74177 
74178 

Ie MASTER 1978 

Sase 
Page-Une Number Source Deyice 

252-191 74178 
1027-34 
252-1 74179 

1027 
252 

1027 74180 
252 

1027 -40 
253-3 

1027 -42 
253-5 

1027·44 
253·12 

1027 ·46 
253·14 
253·15 
253·18 74181 

1027·48 
253·20 

1027 ·50 
253·22 

1027 ·52 
253-24 

1027-54 
254-1 

74182 

233-11 
247-31 74184 

1010-59 
247-33 

1010-63 
247 -36 

1{)'0-68 74t8S 
247·37 
247·39 

1010-72 
247-41 
247 -43 74187 

1010-76 
, 1010-1 74188 

247 74190 
1010-1 
237-15 
237 -17 
237-24 
237-26 
237-1 
237-

237-1 
237-"-1 
237-1 
237-40 
237-42 

74191 

237 -44 74192 
237·45 
237-48 
237-50, 
237-51 
237 ·53 
237·55 
2,37-57 
229·58 
229·64 
229-74 74193 
229·83 
229·88 
227 ·70 
227 -80 
227-90 
227 -99 
227 ·1 
252-80 

1025-82 

TI 

Fairchild 

TI 

Fairchild 
Ferranli 
Hitachi 
ITT 
Motorola 

SN74178 

74179 

SN74179 

74180 
ZN74180 
HD74180 
ITT74180 
MC74180 

National DM74180 
NEG Amenca /LPB74180 
Raytheon 74180 
Signetics 74180 
TI SN74180 
TRW 74180 
AMD SN74181 
Fairchild 74181 
Ferranti ZN74181 
Motorola MC74181 
National DM74181 
NEe America /lPB74181 
Raytheon 74181 
Sfgnetics 74181 
TI SN74181 
AMD SN74182 
Fairchild 74182 
ITT ITT74182 
Motorola MC74182 
National DM74182 
NEe AmerICa /lPB74182 
Raytheon 74182 
SignetlCS 74182 
n SN74182 

Ferrant! ZN74184 
National DM74184 
TI SN74184 

N~ DM'74185.A 
NEG Amenca /LPB74185 
,TI SN74185A 

National 
TI 
TI 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Raytheon 
Signetlcs 
TI 
Fairchild 
Ferranti 
Hitachi 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 

DM74187 
SN74187 
SN74188A 
74190 
HD74190 
1TI74190 
MC74190 
DM74190 
74190 
74190 
SN74190 
74191 
ZN74191 
HD74191 
ITT74191 
MC74191 
DM74191 
74191 
74191 
SN7419'1 
SN74192 

Fairchild 74192 
Ferranti ZN74192 
ITT ITT74192 
Motorola MC74192 
National DM74192 
NEC Amenca /LPB74192 
Raytheon 74192 
Signetlcs 74192 
TI SN74192 
AMD 8N74193 
Fairchild 74193 
Ferranti ZN74193 
ITT ITT74193 
Motorola MC74193 
Natiol'1al DM74193 
NEG Amenca /LPB74193 
Raytheon 74193 
Signetics 74193 
SW SW74193 

Sase 
Page-Une Number Source DeYice 

252 -88 74193 
1025 -1 02 74194 
252-92 

102S-84 
252·iOO 

1025-104 
255-5 
255-7 
255-9 
255-11 
255-14 
255-16 
255-18 
'255-20 
255-26 
255-28 
255-29 
224-19 
224-23 74195 
224-25 
224-29 
224-31 
224-32 
224-34 
224-40 
224-42 
224-93 
224 -97 
224-100 
224 -103 
224-106 
224-104 
224-110 
224-112 
224-114 74199 

11 143-7 
255-61 
255-63 
255-65 

1000 -26 74197 
11 101-14 
~-7"f 

232-66 
255-74 

1000-38 
11 101-14 74198 

1020-45 
1020-47 
1003-29 
230-59 
230-60 
230-62 
230-67 
230-69 
230-71 
230-73 
230-75 
228 -69 74199 
228-71 
228-72 
228-74 
228-77 
228-79-
228-81 
228-83 
228-85 
230-104 
230-108 
230-110 742 
230-113 
230-116 
230-120 7420 
230-121 
230-123 
230-127 
230-129 
228-114 
228-118 
228-120 
228 -123 
228-126 
228 -130 
228-131 
228-135 7421 
228-139 
228-140 

TI 
AMD 

Fairchild 

Ferranti 
Hitachi 
ITT 

Motorola 

NatIOnal 
Raytheon 

TI 

AMD 

Fairchild 
ITT 

Motorola 

National 

SN74193 
SN74194 

74194 

ZN74194 
HD74194 
ITT74194 

MC74194 

DM74194 

74194 

74194 

SN74194 

SN74195 

74195 
ITT74195 

MC74195 

DM74195 

NEG America /LPB74195 
Raytheon 74195 

Signetics 

TI 

FairChild 
Motorola 
National 
Signeties 
TI 
Fairchild 
Ferranti 
Motofola 
National 
Signelics 
TI 
Fairchild 

Hitachi 
National 

74195 

SN74195 

74196 
MC74196 
DM74196 
74196 
8"J74196 
74197 
ZN74197, 
MC'74~97 

DM74197 
74197 
SN74197 
74198 

HD74198 
DM74198 

NEG America /LPB74198 
Raytheon 74198 

Signetics 74198 

TI SN74198 

F.airchild 74199 

Hitachi HD74199 
National .oM74199 

Raytheon 74199 

Signetics 74199 

TI SN74199 

Exar XR742 
Fairchild )lA742 

/iA742C 
Fairchild 7420 
Ferranti ZN7420 
Hitachi HD7420 
ITT ITT7420 
Motorola MC7420 
National DM7420 
NEe AmerICa I'PB7420 
Raytheon 7420 
Signetlcs 7420 
T! SN7420 
Toshiba TC7420 
TRW 7420 
Fairchild 7421 
ITT ITT7421 
Raytheon 7421 

Arranged alphanumerically from left to right. 

PART NUMBER I 
Base 

Page-Line Number Source Device 

251-1 
1025 

251 
1025 

251-1 
1025 

251 
1025 

1026-

1026-1 
251-1 

1026 
251-11 

1026-25 
229-60 
229-66 
229-76 
229-84 
229-90 
227-72 
227 -74 
22-:'-82 
227-88 

1027 
252 

1027 

1027 
252 

1027 -28 
616-22 

11 135-2 
616-23 . 
239-201 
240-4 
240-7 
240-9 
240-14 
240-16 
240-18 
240-20 
240-22 
240-24 
209-125 
240-26 
238-72 
238-74 I 
238-76 I 

7421 
7422 

74221 

7423 

74246 
74247 
74248 
74249 
7425 

74251 

74255 
74259 

7426 

74265 
7427 

74273 
74276 
74278 
74279 

7428 

74283 

74284 

74285 

74290 

74293 

74298 

7430 

Signelics 
Fairchild 
Hitachi 
Raytheon 
TI 
AMD 
Signetic~ 

TI 
Fairch,ld 
Motorola 
National 
Signetics 
TI 
TI 
TI 
TI 
TI 
Fairchild 
Ferranti 

- ITT, 
Motorola 
National 

. Signetics 
TI 
National 
TI 
Raytheon 
AMD 
TI 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
TI 
lOairchild 
lOerranli 
Hitachi 

National 

7421 
7422 
HD7422 
7422 
SN7422 
SN74221 

'74221 
SN74221 
7423 
MC7423 
DM7423 
7423 
SN7423 
SN74246 
SN74247 
SN74248 
SN74249 
7425 
ZN7425 
ITT7425 
MC7425 
DM7425 
?425 
SN7425 
DM74251 
SN74251 
74255 
SN74259 
SN74259 
7426 
HD7426 
ITT7426 
MC7426 
DM7426 
7426 
SN7426 
7426 
SN74265 
7427 
ZN7427 
HD7427 
tAC742'7 
DM7427 

Signelics 7427 
TI SN7427 
TI SN74273 
TI SN74276 
TI SN74278 
Fairchild 74279 
Signetics 74279 
TI SN74279 
Ferranti ZN7428 
Signetics 7.428 
TI SN7428 
Fairchild 74283 
NEe Amer!ca I'PB74283 
Raytheon 74283 
TI SN74283 

TI 

TI 

Fairchild 
Motorola 
TI 
TRW 
Fairchild 
Motorola 
TI 
TRW 
Fairchild 

Motoroia 

Signetics 

TI 

Fairchild 
Ferranti 
Hitachi 
ITT 

SN74284 

SN74285 

74290 
MC74290 
SN74290 
74290 
74293 
MC74293 
SN74293 
74293 
74298 

MC74298 

74298 

SN74298 

7430 
ZN7430 
HD7430 
ITT7430 

245-53 
245-55 
245-56 
245-58 
250-47 
250-49 
232-1 

233-1 
233-1 
233-1 
233 
233-

245-86 
245 -88 

,~4~-8~ 
2~5 ·S2 
245-94 
245-96 
245-98 
238-17 
236-1 
254-1 
246-1 
246-1 
246-1 
245-1 
245-1 
245-1 
223-31 
223-43 
223-47 
223-53 

, 101-14 
11 143-7 

223-1 
, 101-14 
1[ 143-7 

223-1 
1[ 101-14 
11 143-7 

229-2 
229-14 
229-23 
229-26 
227-6 
227-19 
227-27 
227-30 
237-121 
248-11 
237-1 
248-1 
237-1 
248-1 
237-1 
248-1 
239-11 
2-39-11 
239-1 
239-1 

69 



7433 

74351 
74365 

74366 

74367 

74368 

7437 

74376 
7438 

7439 

74390 
74393 
7440 

74408 
7441 

7442 

70 

Source Device 

tv1cto~o!a Me7430 
NatiQnal OM7430 
NEG America ILP37430 
SigneticS 7430 
TI SN7430 
TRW 7430 
Fairchild 7432 
Ferranti ZN7432 
Hitachi 
ITT 
Nationa! 
Signebcs 
TI 

Signetics 

TI 
.National 

Signetics 

TI 

National 

Signetics 

TI 

NatIOnal 

Signetics 

TI 

National 

'Signetics 

TI 

Fairch,:d 
Ferranti 
ITT 
Motorola 
National 

HD7432 
ITT7432 
OM7432 
7432 
SN7432 
7433 
SN7433 
SN74351 
DM74365 

74365 

SN74365 

DM74366 

74366 

SN74366 

OM74367 

74367 

SN74367 

OM74368 

74368 

SN74368 

7437 
ZN7437 
ITT7437 
MC7437 
DM7437 

NEe A"nenca ,,<:>97437 
Raytheon 7437 
Slgneti~ 7437 
Ti SN7437 
TRW 1437 
TI SN74376 
Fairchild 7438 
Ferranti ZN7438 
In 1TI7438 
Motorola MC7438 
National DM7438 

.. NEe Amer.ca. f'PB7438 
Raytheon 7438 
Signetics. 7438 
T! 
TRW 
Faircl'lild 
Slgnetics 
T! 
TI 
Fairchild 
Ferrant: 
Hitacnl 
ITT 
Motorola 
NatIOnal 

SN?438 
7438 
7439 
7439 
SN74390 
SN74393 
7440 
ZN7440 
HD74'10 
iTT7440 
MC7440 
DM7440 

NEC An]erlUl f.lP674AO 
Signet:cs 7440 
TI SN7440 

Motorola MC74408 
FatrCl1lld 7441 

NaUofiai OM7 441 A 
Fairchild 
Ferranti 
Hitachi 
In 

7442 
ZN7442 
H07442 
ITT7442 
!\!!C7442 

Natu)I1al OM7442 
NEG America j.1PB7442 
Raytheon 7442 

239-1 
239-1 
239·1 
239-1 
239-1 
239-' 
245-5 
245-7 
245 -8 
245-10 
245-12 
245-14 

240-80 
240-82 
240-84 
240-89 
240-91 
240-93 
240-95 
240-97 

Base Base 
Humber Source Page-Une Number Source Deylce 

7442 

74425 
74426 
7443 

7444 

7445 

74452 
74453 
74454 
74455 
74456 
7446 

74460 
74468 

7447 

7448 

7449· 

74490 
74492 
74495 
7450 

7451 

7453 

Signetics 
TI 
T! 

TI 
Fairchild 
Hitachi 
ITT 
Motorola 
Raytheon. 
Signetics 
T! 
Fairchild 
Hitachi 
ITT 

7442 
SN7442A 
SN74425 
SN74426 
7443 
HD7443 
ITT7443 
MC7443 
7443 
7443 
SN7443A 
7444 
HD7444 
1TT7444 

Motoro!a ~.~C7444 

Raytheon 7444 
Signetics 7444 
TI SN7444A 
Fairchild 7445 
ITT 1TT7445 
Motorola MC7445 
National DM7445 
NEG A.merica f.lPB7445 
Raytheon 7445 
Signetics 7445 
TI SN7445 
TRW 7445 
Motorola MC74452 
Motorola MC74453 
Motorola MC74454 
Mot9rola MC74455 
Motorola MC74456 
Fairchild 7446 
In 1TT7446A 
Motorola MC7446 
National OM7446A 

NEe America ,.PB7446 
Signetics 7446 
TI SN7446A 
Motorola MC74460 
Motorola MC74468 

fairchild 7447 
ITT ITT7447 A 
Motorola MC7447 
National OM7447A 

NEG America f.lPB7447 
Signelic:; 7447 
TI SN7447A 
F8Irchiid 7448 
ITT ITT7448 
Motorola MC7448 
NatIOnal DM7448 
Signetics 7448 
T! SN7448 
Fairchild 7449 
Motorola MC7449 
TI SN7449 
Ti SN74490 
TI SN74492 
Ti SN74495 
Fairchild 7450 
Ferranti ZN7450 
Hitachi H07450 
ITT ITT7450 
Motorola MC7450 
National OM7450 
NEG AmerICa f.lPB7450 
Sign;,Ii<.'S 7450 
TI SN7450 
TR~V 7450 
Falrch;ld 7451 
"'"rranti ZN7451 
Hitachi HD7451 
iTi ITT7451 
Motorola MC7451 
Nationa! DM74b1 

NEG Amenca f.lPB7451 
Signebcs 7451 
il 

Fairchild 
Ferranti 
Hitachi 

SN7451 

7453 
ZN7453 
H07453 

231-1 
231-1 
225-72 
225-102 
231-76 
231 -78 
231-80 
231-83 
231-85 
231-87 
231-89 
231-96 
231-98 
231-100 
231-103 
231-105 
231-107 
231-109 
232-22 
232-25 
232-28 
232-30 

325-1 
11 109-14 

325-156 
325-1 
325-1 
256-39 
253-185 
347 -206 
325-110 
325-115 
325-119 
325-121 

, 109-14 
325-126 
325 -128 
325-1 
325-43 
325-47 
325-50 
325-54 
325-62 
325-66 
325-78-

325-82 
325-90 
230-35 

11 130-5 
11 130-5 

244-6 
244-10 
244-12 
244-14 
244-20 
244-22 
244-24 
244-26 
244-28 
244-30 
243-118 
243-119 
243-1 

243-1 
243 135 
243-61 
243-63 
243-66 

7453 

7454 

746 

7460 

747 

7470 

7472 

7473 

ITT ITT7453 
Motorola MC7453 
Nationa! DM7453 
NEe America f.lPB7453 
Signetics 7453 
TI SN7453 
TRW 7453 
Fairchild 7454 
Ferranti ZN7454 
Hitachi H07454 

-'TT 1TT7454 
Motorola MC7454 
National OM7454 
NEe America ,.PB7454 
Signetics 7454 
TI SN7454 
TRW 7454 
Fairchdd IlA746 
National LM746 
Fairchild 7460 
Ferranti ZN7460 
Hitachi HD7460 
Motorola MC7460 
National OM7460 
NEe America /lPB7460 
Signetics 7460 
TI SN7460 
TRW 7460 
AMO SSS747 

SSS747C 
747C 
747M 

Fairchild /lA747AM 

!lA747C 
~747EC 

!lA747M 
National LM747 

LM747A 
LM747C 
LM747E 

PMI PM747 

Raytheon 

RCA 

TI 

Fairchild 
Ferranti 
LTT 
Motorola 
National 
Signetics 
TI 
Fairchild 
Ferranti 
Hitachi 
In 
Motorola 
National 
S:gnstics 
TI 

PM747C 

888747 

8887478 

SSS747C 

SSS747G 

RC747 
RM747 
CA747 
CA747C 
/JA747 
/JA747C 
SA747C 
SG747 
SG747C 
IlA747C 
fJ-A747M 
7470 
ZN7470 
ITT7470 
MC7470 
DM7470 
7470 
SN7470 
7472 
ZN7472 
HD7472 
ITT7472 
MC7472 
OM7472 
7472 
SN7472 

TRW 74n 
F8Irct\lld 7473 
FerranlJ ZN7473 
ITT 1TT7473 
Motoro!a MG7473 
National DM7473 
NEe America f.lPB7473 
SigneticS 7473 

11 indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

Base 
Page-Une Number Source Deylce 

243-69 
243-72 
243 -74 
243 -75 
243-77 
243-79 
243:-80 
243-12 
243-14 
243-16 
243-18 

'243-20 
243-22 
243-23 
243-25 
243-27 
243-28 
559-1 
559-1 
244-46 
244-48 
244-50 
244-54 
244-56 
244-57 
244-59 
244-61 
244-63 
588-44 
589-41 
590-52 
590-4 
589-25 
590-54 
589-26 
590·7 
590-11 
589-27 
590-58 
589-28 

* 844 
590-13 

* 844 
591-3 

* 844 
588-45 

* 844 
589-23 

* 844 
589-42 

* 844 
589-43 
591-7 
590-17 
590-15 
591-5 
590-21 
591-9 
591-10 
590-22 
591-13 
591-15 
590-24 
2~4-1 
234-1 
234-1 

234·' 
234-1 
234-1 
234-1 
234 -~ 
:>34-1 
234-1 
234-1 
234-1 
234-1 
234·1 
234-1 

7473 
7474 

7475 

7476 

7477 

7479 
748 

7480 

7481 

7482 

7483 

235-1 7484 
236-2 
236-8 
236-15 7485 
236-19 
236-22 
236-25 

TI SN7473 
Fairchild 7474 

Ferrant ZN74 7 4 
Hitachi HD74?4 
ITT ITT7474 
Motorola MC7474 
National DM7474 
NEe America /lPB7474 
Raytheon 7474 
SigOet~ 7474 

TI 
TRW 
Fairchild 
Ferranti 
Hitachi 
ITT 

SN7474 
7474 
7475 
ZN7475 
HD7475 
1TT7475 

Motoroia MC7475 
National OM7475 
Signetics 7475 
TI SN7475 
TRW 7475 
Fairchild 7476 
Ferranti ZN7476 
ITT 1TT7476 
Motorola MC7476 
National OM7476 
NEe America j.1PB7476 
Signetics 7476 
TI SN7476 
Toshiba TC7476 
TRW 7476 
Fairchikl 
Motorola 
Signetics 
Motorola 
AMD 

Fairchild 

National 

NPC 
Plessey 
Raytheon 

7477 
MC7477 
7477 
MC7479 
748C 
748M 
}lA748C 
J.lA748M 
LM748 
U.4748C 
SFC748C 
SL748 
RC748 
RM748 

RCA CA748 
CA748C 

Sig""'!it::s J.!A748 
jlA748C 

Silicon G SG748 
SG748C 

TI jlA748C 
IlA748M 

Fairchild 7480 
-\it ACF7480C 
In 1TT7480 
Motorola MC7480 
NEG America j.1PB74BO 
Signetics 7480 
TI SN7480 
T! 

TRW 
Falrchlid 
Ferranti 
ITT 
Motorola 
Ti 
Fai~ch;ld 

Ferranti 
ITT 
Motorola 
National 

Raytheon 
SigneticS 

SN7481A 

7481 
7482 
ZN7482 
ITT7482 
MC7482 
SN7482 
7483 
ZN7483A 
lTT7483 
MC7483 
DM7483 

7483 
7483 
S~J74e3A 

NEe America ",PS7484 
TI SN7484A 

F81rchild 
Ferranti 
Hitachi 
Motorola 

7485 
ZN7485 
H07485 
MC7485 

246-1 
236-1 
236-1 
236-1 
236-1 
236-1 
236-1 
236-1 
236-1 
246-1 
236-1 
236-1 
246-1 
246-1 
246-1 
246-1 
246-i 
246-1 
246-1 
246-1 
246-1 

'236-82 
236-86, 
236-89 
236-95 
236-97 
236-98 
236-99 
236-1 
208-1 
236-1 
246-1 
246-1 
246-1 
236-1 
582-46 
581-25 
582-47 
581-26 
581-28 
581-29 
582·49 
582-50 
582-51 
581-30 
581-31 
582-52 
581-32 
582-53 
581-33 
582-55 
582-56 
581-34 
223-3 
598·1 
223-5 
223-8 
223-9 

247-21 
1010-1 
247 -22 
223-17 
223-19 
223-22 
223-24 
223-26 
223-29 
223-33 
223-36 
223-40 
223-42 

, 101-11 
223-45 
223-49 ! 

223-51 
247-25 
247·27 

1010-111 
224-190 
224-194 
224 -195 
224-198 

Ie MASTER 197E 



Base 
Number Source Device 

7485 

7486 

7488 

7489 

749 

7490 

74OOS1 
7491 

7492 

7493 

7494 

7495 

National OM7485 
NEC America /LPB7485 
SigneDcs 7485 
TI SN7485 
TR'vV 7485 
Fairchild 7486 
Ferranti ZN7486 
Hitachi HD7486 
ITT ITT7486 
Motorola MC7486 
National OM7486 
NEC AmElfica /LPB? 486 
Raytheon 7486 
Signetics 7486 
TI SN7486 
TRW 7486 
National OM7488 
TI SN7488A 
AMD SN7489 
Fairchild 
National 

TI 
TRW 
Fairchild 

Fairchtld 
Ferranti 
Hitachi 
ITT 

Motorola 
National 

Signetics 
TI 
TRW 
"'efl"fr~e

Fairchild 

Ferranti 
ITT 
Motorola 

7489 
DM7489 

SN7489 
7489 
/!A749 

/!A749C 
/!A749D 
/!A749M 
7490 • 
ZN7490 
HD7490 
ITT7490 
MC7490 
DM7490 

7490 
SN7490A 
7490 
"'1:74908' 
7491 

ZN7491 
ITT7491A 
MC7491 
MC74,91A 

National DM7491A' 
NEG ~merica /LP87491 
Signetics 7491 

TI 

Fairchild 
Ferranti 
Hitachi 
ITT 
Motorola 
National 
Signetlcs 
TI 
TRW 
Fairchild 
Ferranti 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 

Ferranti 
Motorola 

Signetics 

Tl 

Ferranti 

SN7491A 

7492 
ZN7492 
HD7492 
ITT7492 
MC7492 
DM7492 
7492 
SN7492A 
7492 
7493 
ZN7493 
HD7493 
ITT7493 
MC7493 
DM7493 
7493 
SN7493A 
7493 
7494 

ZN7494. 
MC7494 

7494 

SN7494 

7495 

ZN7495A 

Ie MASTER 1978 

Base 
Page-Une Number Source Device 

225-4 7495 
225-5 
225-7 
225-10 
225-11 
244-70 
244-72 
244-74 
244-77 
244-80 
244-84 
244-85 
244-87 
244-91 
244-95 
244-96 

1020-14 
1020-12 
1011-45 
1011-46 

.1287 
1011-42 
1011-52 
1011-53 
555-1 

, 113-2 

11 113-3 
11 122-5 

589-31 
591-54 
589-32 
228-1 
229-4 
229-6 
229-8 
229-12 
229-16 

11 111-4 
229-18 
229-21 
229-25 
229;<9 
253-75 

1027-91 
253-77 
253-80 
253-84 

1027 -94 
11 143 -13 

253-86 
253-87 
253-90 

1027-1 
253 

1027-1 

230-1 
230-1 
231-2 
231-4 
231-6 
231-8 
231-10 
227-1 
227-8 
227-10 
227-12 
227 -17 
227-21 
227-23 
227 -25 
227 -29 
252-66 

1026-61 
252 -69 
252-72 

1026-64 
252-74 

1026-66 
252-76 

1026-68 

7496 

7497 

75 

75LS132 
75$107 
75S108 
75S207 

75S208 

75S28 

75S29 

75S68 

75S97 
75V01 

75V02 

75V03 

75Vl1 

75V12 

75V21 

75V22 

750 

7501 

7502 

7503 

ITT 1TT7495 

Motorola MC7495 

National 

Signetics 

TI 

Fairchild 

Ferranti 
Hitachi 
ITT 

Motorola 

National 

Signetics 

TI 

TRW 

Fairchild 
Motorola 
TI 
Rockwell 
TI 

Motoroia 
Signetics 
Signelics 
Signelics 

Signetics 

Nal10nal 

National 

National 

National 
Siliconix 

Siliconlx 

Siliconix 

Siliconix 

SihcoOlx 

Siliconix 

Siliconix 

Fairchild 
Plessey 

Signetics 

DM7495 

7495 

SN7495A 

7496 

ZN7496 
HD7496 
ITT7496 

MC7496 

DM7496 

7496 

SN7496 

7496 

7497 
MC7497 
SN7497 
75XX 
TL075AM 
TL075BC 
SN75LS132 
75S107 
75S108 
75S207 

75S208 

0M75S28 

DM75S29 

DM75S68 

DM75S97 
S75V01 

S75V02 

S75V03 

S75Vl1 

S75V12 

S75V21 

S75V22 

fLAI50 
TBA750 

T8A750 

TCA750 
AD AD7501J 

AD7501K 
AD7501S 

Micro Power MPS7501 J 
MPS7501K 
MPS7501S 

AD AD7502J 
AD7502K 
AD7502S 

Micro Power MPS7502J 
MPS7502K 
MPS7502S 

AD AD7503J 
AD7503K 
AD7503S 

Micro Power MPS7503J 
MPS7503K 

Base 
Page-Line Number Source Device 

251-159 7503 
1025 -88 7504 
251 -164 7506 

1026-27 
;j ;43-13 

251-1 
1025-72 

251-1 
1025-1 

252-11 
1026-1 
252-11 

1026-11 
252-11 

7507 

7508 

252-1 7509 
1026-11 7510 
252-1 

1026-11 
254-1 
254-1 
254·1 

1505-41 75107 
592-41 
592-42 
255-160 
338-7 
338-24 
337 -45 
347 -195 
337 -55 
347 -196 

.'1283 
1022-22 

.1283 
1022-21 

.1295 
1011-38 75108 
1020-43 
327-35 
345-80 
327 -36 
345-81 

• 542 
327-37 
345-82 
327 -38 
345-83 
327 -39 
345-84 
321-40 
345 -85 75109 
327-41 
345-86 

11 120-9 
557 -93 
561-82 
557 -110 
561-96 
559-88 
314-114 7511 
314-115 
314-116 
314-120 
314-121 
314-122 
314-58 
314-59 
314-60 
314-61 
314-6475110 
314-65 
314-117 _ 

314-118 
314-119 
315-3 
315-4 

Micro Power MPS7503S 
Toshiba TA7504 
AD AD7506J 

AD7506K 
AD7506S 
AD7506T 

Micro Power MPS7506J 
MPS7506K 
MPS7506S 
MPS7506T 

Toshiba TA7506 
AD AD7507J 

AD7507K 
AD7507S 
AD7507T 

Micro Power MPS7507 J 
MPS7507K -
MPS7507S 
MPS7507T 

Te(enetics 7507-01 
7507-02 
7507-03 

Telenetics 7508-01 

Telenebcs 
AD 

7508-02 
7509-01 
AD7510DIJ 
AD}510DIK 
AD7510DiS 

Micro Power MPS?510DIJ 
MPS7510DIK 
MPS7510DIS 

AMD SN751078 
Fairchild 75107 

75107AC 
75107BC 

ITT ITT7510?A 
IIT75107B 

MotOrOla MC75107 
National 0575107 

TI SN75107 

AMD 
Falfchild 

ITT 

Motorola 
National 

RaytMon 
TI 

AMO 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
TI 

AD 

SN75107A 
SN751078 
SN751088 
75108 
75108AC 
751088C 
IIT75108A 
Im5108B 
MC75108 
OS75108 

RC75108A 
SN75108 
SN75108A 
SN751088 
SN75109 
75109 
75109C 
1TT751 09 
MC75-109 
DS75109 
RC75109 
SN75109 
SN75109A 
A:J7511DIJ 
AD7511 DIK 
A!J75'~ ['is 

AD?511DfT 
Micro ?ower MPS75 ~ 1 D:J 

MPS?51.1D1K 
MPS7511DiS 
MPS7511DIT 

National DM7511 
-:-efenetics 7511-01 
AMD SN75110 
Fairchild 75110 

75110C 
ITT ITT75110 
Motorola • MC75110 
NatIOnal DS75110 
Raytheon RC75'10 

Arranged alphanumerically from ieft to right 

PART NUMBER I.,.., .... """,:, 
Base 

Page-Une Number ~urce Device 

315-5 75110 TI SN75110 
564 -42' SN75110A 

315-1 
315-1 
315 ~1 

315-66 
315-67 
315-56 
315-57_ 
315-69 
315-70 
315-63 
315-64 
309-29 
311-25 
316-22 
315-91 
315-51 
312-78 
308-38 
308-39 
308-40 
308-45 
308-46 
308-47 
338-28 

11 109-7 
337 -59 
338-30 
337-61 
338-32 
338-2 

* 504 
338-4 
338 -34 

11 106-12 
11 110-6 

338-9 
338 -36 
'338-38 

11 109-7 I 

338-15 1 
338-40 , 
338-17 
338 -42 
338-19 

• 504 
338-21 

, 338-44 

338 -22 
11 106-12 

338-26 
338-46 
334-5 

11109-7 
334-7 
334-9 
334 -10 
334-12 
334-13 
106-12 
334-16 
308-41 
308 -42 
308 -42 
308-44 
308-48 
308 -49 
308-50 
308-51 
237-6 
598-4 
334 ~18 

11 109-7 
334-20 
334 -22 
334 -23 
334 -25 
334 -27 

75112 Fairchild 75112 

75113 
75114 
75116 
75117 
75118 
75119 
7512 

75121 

75122 

75123 

75124 

75125 
75127 
75128 
V5129 
7513 

75136 

75138 

75140 

75141 
75142 
75143 
75150 

75152 
75154 

75157 
75158 
75159 
7516 

75180 
75'82 
75~ 83 
75188 
75189 
7S}9 

7520 

75112C 
T! SN75112 
TI SN75113 
TI SN75114 
TI SN75116 
Ti SN75117 
TI SN75118 
TI SN75119 
AD A'07S12DIJ 

AD?512DIK 
AD7512DIS 
AD7512DIT 

Mico Power MPS7512D1J 
MPS7512D1K 
MPS7512DIS 

NatIOnal 
FaIrchild 

National 
TI 
Fairchild 

National 
Fairchild 

National 
TI 
Fa.rchllc 

Natlof'al 
TI 
TI 
TI 
TI 
AD 

Ti 

ITT 
Silicon G, 
T: 
Motorola 
TI 
TI 
TI 
TI 
Fairchild 
Nationai 
Raytheon 
TI 
TI 
Fairchild 

National 
Raytheor, 
TI 
TI 
TI 
TI 
AD 

DM7512 
75121 

DS75121 
SN75121 
75122 
75122C 
OS75122 
75123 

DS75123 
SN75123 
75124 
75124C 
DS7~ '24 
SN75125 
SN75127 
SN75128 
SN75129 
AD75'3J 
/\D75~ 2K 
AD75~3S 

AD7513T 

MPS7513K 
MP7513S 
SN75136 

ITT75138 
8G75138 
SN75138 
MC75140 
SN75140 
SN75141 
SN75142 
SN75143 
75150 
DS75150 
RC75150 
SN75150 
SN75152 
75154 
75154C 
OS75154 
RC75154 
SN75154 
Sr--;75157 
SN75158 
SN75159 
AD7516J 
AD7516K 
AD7516S 
AD7516T 

MPS7516K 
MPS7516S 
MPS7516T 

Teiec~tcs 751'3-01 
Ti S'N75180 
Ti SN75182 
T: SN75183 
TI SN75188 
TI SI'-I75189 
AD AD751g,j 
t.}icro~ow8i MPS7519J 
AD AD7520J 

AD7520K 
AD7!J20L 

307 -49 
307 -37 
256-79 
34(l-£l' 

341 -46 
3,~1 -47 

3 .. ~ ~4a 
335 -1 
335 -3 

3.35-5 
335-7 
335-9 
331-5 
331-7 
331-8 
331-10 
337 -35 

11 109-7 
335-36 
335-38 
335 -40 
335-43 
336-55 
333 -58. 
333-59 
308-77 
308-56 
308-78 
308-57 
308-79 
308-61 
3G8 -80 
308 -62 
~98-1 

254-8 
il37-32 
:;:;3-42 
331 -55 
335 -53 
31 ~ -9 
311 -10 

322-15 
322-7 
322-1 

71 

t. 



MASTER 
Base Base 

Source Device Page-Line Number Source Device Page-Une Number Source Device 

---------------------------

75207 

75208 

7521 

7522 

75224 

72 

AD ADi520S 
A07520T 
A07520U 

AMD SN7520 
Intersil AD7520J 

, A07520K 
AD7520L 
A07520S 
AD7520T 
AD7520U 

ITT ITT7520 
Micro Power MPS?520J 

MPS7520K 

MPS7520S 
MPSrb2ul 

National 

SlgoAIlr.S 

Slhcon G 
TI 

AMD 

DM7520 
DS7520 
7S?0 

SG7520 
SN7520 
SN75207 

Fairchild 75207 
75207C 

ITT ITT75207 

Nationai OS75207 

TI 8N75207 

SN75207B 
AMD SN75208 

FaIrchild 75208 
75208C 

ITT ITT75208 

National 0575208 

TI SN75208 

S~~752088 

AD AD7521J 

A07521K 
A07521L 
A07521S 
A07521T 

AD7521U 
AMO SN7521 
Intersil AD7521J 

A07521K 
AD7521l 
AD1521S 
A07521T 
AD752iU 

MicrO Power MPS7521 J 
MPS7521K 
MPS7521l 
MPS7521S 
MPS75211 
MPS7521U 

National 
Silicon G 
,AD 

087521 
8G7521 
AD7522J 

AD7522K 
AD7522l 

AD7522S 
AD7522T 

ITT iTT7522 
Mlcro Power MPS7522J 

MPS7522K 
MPS75:;>:;>t 

, MPSi522S 

MPS7522T 
MPS7522U 

NationaL DS7522 
Signetics 
Silicon G 
TI 

Fairchild 

7522 
SG7522 
SN7522 
75224C 

322-8 
322-2 
347 -39 
322-18 
322-12 
322-4 
322-19 
322-13 
322-5 
347-43 

322·21 
,322-9 

322-22 

322-10 
231 -50 
347 -46 
347 -48 

347 -51 

347·54 
337 -40 
347-1 

337-
347-1 

• 504 

347·1 
337 
347 

7523 

75232 

75233 
75234 

75235 

75236 
75237 
75238 

75239 

7524 

7525 

7526 
75261 
75270 

7528 

337 -57 7529 
323-72 
323-65 
323-56 
323-73 753 
323-66 
323-57 
347 -41 
323-74 
323·67 7530 
323-60 
323-75 

323-68 
323-oi 
323-77 
323-70 7531 
323-63 
323-78 

323·71 
323·64 
347-47 
347 -52 
322-35 
322-31 
322-27 

322-36 
322 -32 

347 -58 
322-37 

322 -33 
322-29 
322-36 

75320 
75321 
75322 

322 -34 ,75325 
322-30 
347 -62' 
347 -63 
347'66 
347 ·69 
347·17 

ra~ich!td 

ITT 
SII!con G 
Fairchild 
Signetics 
TI 
Fairchild 
AMO 
Falrcnilo 
ITT 

Signetics 
T! 
AMD 
Fairchild 
iTT 
iTT 

AMD 
Fal[chdd 
TI 
AMD 
Fa,rcr,:ld 
AMO 
Fairchild 
!IT 
Motorola 
National 
Signeucs 
Silicon G 
Ti 
AMD 
Falrchllc 
Motorola 
Natl()nal 
SlilCOO G 
TI 
TI 
Tl 

Fa'rchild 
ITT 

MOtorola 
Nili.oNtl 
Signebcs 
Silicon G 
T: 
Falrchi'd 
Motorola 

Slil~on G 
Fairchild 

IntersII 
AD 

Inters,' 

AD 

Intersil 

TI 
TI 
National 

11 

C~;;:.~!:::! 

National 

Raytheon' 
S!Qnetlcs 
Tl 
AMD 
Fairchud 
ITT 

75225C 
ITT7523 
SG7523 
75232C 
75232 
SN75232 
75233C 
SN75234 
75234C 
ITT75234 

75234 
SN75234 
SN75235 < 

75235C 

jTT75236 
iTT75237 
SN75238 
75238C 
SN75238 
SN75239 
75239C 
SN7524 
7524C 
ITT7524 
MC7524 
OS7524 

7524 
SG7524 
SN7524 
SN7525 
7525C 
MC7525 
OS7525 
SG7525 
SN7526 

SN75261 
SN75270 

7528C 
ITT7528 

MC7528 
DS7528 
7528 
SG7528 

SN7528 
7529C 
MC7529 

DS7529 
SG7529 

I'-A753 

753 
AD7530J 
AD7530K 
AD7530L 
AD7530,j 

A07530L 
AD7531J 

A07531K 
AD7531L 
AD7531J 
AD7531K 
AD7531L 
SN75320 

SN75321 
OS75322 

SN7b322 

7532-1 
0575324 

RC75324 
75324 
SN7G324 
SN75325 
75325 
ITT75325 

Motoroia 'v1C75325 
National OS75325 

Raytheon RC75325 

347 ·18 
347 -59 

347 ·1 

347 -1 
347 -172 

75325 

75326 

75327 

75328 
75330 
7534 

347 -109 7535 
347-114 
347-117 

347 -111 
347-11575350 
347 -8 75355 
347-15 

347'20 
347 -23 
347-27 
347 -29 
347 -32 
347 -35 
347-10 
347-16 
347 ·24 
347-28 
347 ·33 
347 -71 

11 140-2 
253·, 
346-, 

11 110-6 
347·76 
347 -79 
347 -82 
347 -85 
347 -87 

347 -88 
347 ·90 
347 -77 
347 -83 

347 -86 
347-89 
546-37 
557 -40 

11 121-1 
11 12"1·4 

546'41 
322-17 

322·1 i 
322-3 
322 -20 

322·6 
323-14 

323-13 
323-12 
323-76 
323-69 
323-62 
343 ·144 
343-1 

* 521 

142-9 
3'1"~ 10 

• 522 
344·12 
344-13 
34415 

344-34 
344-36 
344 -38 

75357 

75358 

7536 
75361 

75362 

75363 
75364 

75365 

75366 
75367 

75368 

75369 
75370 

7538 

7539 

75401 
75402 
1!>40:J 

75404 
?5~~ 1 
754i2 
75413 
75414 
75416 
75417 
75418 
75419 
7542 

344 -4\) 1!>4~b 

* 520 75427 
344 -4;> 75430 

344 -44 75431 

S;gr.et~cs 

Silicon G 
Ii 
Fairchild 
ITT 
TI 
Fairchl!d 
ITT 
Ti 
TI 
TI 

ITT 
MotorOla 
l-.aUUlldl 

Silicon G 
Fairchild 
MotorOla 
National 
Silicon G 
TI 
TI 
TI 

Motorola 

TI 
ITT 
National 

Signetics 
TI 
National 

TI 

National 

TI 
ITT 

Motorola 
National 

TI 

TI 
ITT 

TI 

ITT' 

MotorOla 

TI 

T! 
TI 

Fairchild 
ITT 
MO!OfOia 
National 
Sihcon G 
Fal~chlld 

Motorola 
NatIOnal 
SilICOn G 
TI 
TI 

Ii 
Ti 
TI 

Ti 
TI 
TI 
T! 

Ii 
TI 
Ti 
National 
II 
T! 
TI 

Tl 

75325 
SG75325 
81'<75'>25 
75326C 
ITT75326 
SN75326 
75327C 
ITT75327 
SN75327 
SN75328 
SN75330 

7534C 
ITT7534 
MC7534 
DS7534 
SG7534 
7535C 
MC7535 
087535 
SG7535 
SN75350 
SN75355 
SN75357 

MC75358 

SN7536 
iTT75361 A 
OS75361 

75361A 
SN75361A 
OS75362 

SN75363 
DS75364 

SN75364 
ITT75365 
MC75365 
OS75365 

SN75365 

SN75366 
ITT75367 

SN75367 

ITT75368 
MC75368 

SN75368 

SNi5369 
, SN75370 

SN75375 
7538C 
!TT7538 
MC7538 
087538 
SG7538 
7539C 
MC7539 
DS7539 

SG7539 
SN75401 

SN75402 
SN75403 
SN75404 

SN75412 
SN75413 
SN75414 
SN75416 
SN75417 
SN75418 
SN75419 

, DM7542 

SN75426 
SN75427 
SN75430 

SN75431 

1Ilndlcatas page number in Application Note Directory, 
* Indicates additional data is provided on the page noted. 

Base 
Page-Une Number Source 

344-46 
344·48 
344-50 
344-19 
344-20 
344 ·22 
344-25 
344 -26 
344 -28 
344-30 
344-31 

254 
343 

11 142 
343-1 

* 523 
343-1 

* 524 
343-1 

* 525 

* 526 
343-1 

7 5432 
75433 
75434 
7544 
75441 

75450 

75451 

75452 

75453 

75454 

7546 
75460 

75461 

75462 

75463 

75464 

75466 

TI 

Tl 

7. 
NatIOnal 
TI 

Fairchild 
ITT 

Motorola 
National 
Raytheon 
Slg'let!cs 
Silicon G 
TI 

Fairchild 
ITT I 
Motorola 

Nalional 
Raytheon 
Signetlcs 
SIlicon G 
TI 

iTT 
Motorola 

Nauonal 

Raytheon 
Signetics 
Sihcon G 
TI 
Falrcfllld 
Hitachi 
!TT 
Motorola 

l'ialiOnal 
Raytheon 
S~gnetcs 

SlilCon G 
TI 

ITT 
Mo~oroia 

National 
Raytr1eon 
Signetics 
S;licon G 
T! 
National 
Fa:rch!id 

Nauona! 
Silicon G 
T! 
Fairchild 
!TT 
Motorola 
NatIOnal 
SiliCon G 
TI 
Fairchild 
ITT 
Motorola 
National 
SilIcon G 
Ti 
Fairchiid 
H;tl'l~hi 

!TT 

Motorola 
Nanonal 
Silicon G 

Fairchild 
ITT 
MOIOIOia 
NciJOfld! 

Silicon G 
TI 
TI 

Device 

SN7543? 
SN75433 
8N75434 
DM7544 
SN75441 

75450 
ITT75450 
MC75450 
DS75450 
RC75450 
754508 

SG75450 
SN75450 

SN75450B 
75451 
ITT75451 
MC75451 
SN75451B 
OS75451 
RC75451 
75451 B 
5G75451 
SN75451 
SN75451B 
75452 
ITT75452 
MC75452 
8N75452B 
0875452 

RC75452 
75452B 

SG75452 
SN75452B 
7545J 
75453 

ITT75453 
MC75453 
SN75453B 
OS75453 

RC75453 
754538 
SG75453 
SN75453B 
75454 
!TT75454 

, MC75454 

SN75454B 
DS/5454 
RC75454 
754548 
5G75454 
SN754548 
DM7545 
75460 
ITT75460 
DS75460 
SG75460 
SN754t'O 
75461 
!TT75461 
MC75461 
DS75461 
SG75461 
SN75461 
75462 
IH75462 
MC75462 
OS75462 
SG75462 
SN75462 
75463 
7S463 

!TT75463 
MC75463 
D575463 
8G75463 
SN75463 
75464 
ITT75464 
MC75464 

SG75464 
SN75464 
SN75466 

Page-Line 

34'1-30 

345-1 

255 

344 -11 

11 110-6 

344-133'1 
345-4 

345-8 
345-14 

345-16 I 
345.19 1 

11 106-6 
345-21 ! 

345.23 1 

345 ·26 i 
345 -32 i 
345-1GJ i 
345-1081 

345 -11 0: 
345.113\ 
345 ·115, 

345-1181 

345-1201 
345-122; 
345.125; 

345-1331 
345.172! 
345-1761 

345. 1791
1 

345-180 
345-1841 
345-186! 
345-1881 
345,19' 
345-1991 

252- 1621 
344 -8C, , 
344 -90 I 
344-1051 
344 -1201 
~dd_1'HI 
- " '-'1 
344-81 ! 

, 344-91 I 
344·98 i 
344- 106

1' 

344-121 

344-1361 
345-5 I 

;:~~~5 i 
345-20 i 

~:n:,i 
345-109: 
345-111i 

345.114! 
345-i19! 
345-1261 
345,,' 34, 

345-173\ 
345-177' 
345-1811 
,-,4+0-!0:)' 

345-1921 
345-2001 

346-113! 

Ie MASTER 1978 



PART NUMBER IN 
Base Base Base Base 
Number Source DeYlce Page-l.1ne Number Source Device Page-Line Number Source Device Page-Line Number Source Device 

-----------------------------
75466 TI SN75466 

SN75467 75467 TI 

75468 

75469 

75470 

75471 

75472 

75473 

75474 

75475 
75476 
75477 
7~478 
75479 
75480 
75481 
75484 

75490 
75491 

75492 

75493 

75494 
75497 
75498 
7550 

7551 

7552 
7553 
7554 
7555 
7556 
7560 
7563 
757 

7570 

7575 

7576 

7577 
7578 
758 

759 

TI 

TI 

Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Jairchild 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 

TI 
Fairchild 

Motorola 
National 

TI 
Fairchtld 

Motorola 
National 

T\ 

National 
TI 
TI 
TI 
TI 
AD 
Micro Power 
National 

National 
National 
NatiOnal 
National 
National 
National 
National 
Fairchild 

AD 

Micro Power 

National 

National 

National 

NatiOnal 
National 
Fairchild 

SN75468 

SN75469 

75470B 
SN75470 
75471B 
SN75471 
75472B 
SN75472 
75473B 
SN75473 
75474B 
SN75474 
SN75475 
SN75476 
SN75477 
SN75478 
SN75479 
SN75480 
SN75481 
SN75484 

SN75490 
75491AC 
75491BC 
75491C 
MC75491 
OS75491 

SN75491 
75492AC 
75492BC 
75492C 
MC75492 
OS75492 

SN75492 
SN75492A 
OS75493 
SN75493 
SN75494 
SN75497 
SN75498 
A07550B 
MPS7550B 
OM7551 

OM7552 
OM7553 
OM7554 
OM7555 
DM7556 
OM7560 
OM7563 
1JA757 

A07570J 
A07570L 
MPS7570J 
MPS7570L 
OM7570 

OM7575 

DM7576 

OM7577 ' 
OM7578 
}J.A758 

NEe Micro JLiI0758 

~P0758C 
Plassey SL758 
RCA CA758 
Signetics flA758 
Fairchild flA759 

Ie MASTER 1978 

345-1 
345-1 
345-1 
346-2 
345-37 
344-141 
345-43 
345-1 
346-5 
326-73 
326-48 
326-74 
326·76 
346-181 
326-1 
326-1 
326-1 
326-1 
326-1 

11 109-1 
326-1 
326-1 
326·1 
326-1 
326-11 
326-11 

11 109·1 
326-1 
326-1 
326-1 
326-1 
326-1 
326·1 
326-1 
318-1 
318-1 
237·18 

11 111-4 
231-46 
246-36 
231 -43 
230·19 
228-54 
230·11 
228-1 
546;121 
554-49 

11 118·2 
~17'11 
317·11 
317-11 
317-11 
253-38 

1027-59 
254-38 

1002-28 
.1285 

254-39 
1002-29 
1003-41 
1003-42 
557-1 

11 121-1 
11 121-4 
.1795 

1511-77 
.1795 

557-1 
557-1 
557-1 
564-11 
567 -64 
577-10 

------------------------- ---------------~------~ 
759 Fairchild flA759C 564-118 76111 TI 

567 -65 76113 TI 
582-35 76115 TI 

, 7590 
7595 
7596 
7597 
759El 

7599 
76 

Nattonal OM7590 
National DM7595 
National DM7596 
National DM7597 
National DM7598 

National DM7599 
PM! DAC·76 

1027·31 
1021-61 
1021-63 
1020-48 
1020·22 

11 111-4 
1011-56 

'. 935 
321-46 
324·39 

,'16·18 
, 126-14 

DAC-76B • 935 
321 ~47 

DAC·76C • 935 

DAC-76D 
DAC·76E 

321 -48 
321-49 

• 935 
321-50 

Rockwell 
76LS52 National 

76XX 
DM76LS52 

1505-42 
247-8 
253-116 
247-tO 
253-118 

76LS62 

76L97 
760 

7600 
76000 
76005 
7601 

76011 
7602 

76021 
76024 
7603 

National 

National 
Fairchild 

Signetics 
Fairchild 
TI 
TI 
Telenetics 

TI 
HarriS 

TI 
TI 
Harris 

DM76LS62 

DM76L97 
p.A7fIJ 
flA760C 
flA760M 
TCA760 
p.A76OQ 
SN76000 

. SN76005 
7601-01 

SN76011 
HM7602 
HM7602·2 

1020-52 
11 120-8 

550-28 
550-27 
554 -184 

, 133-7 
554 -189 
555-49 
598-201 
616-40 
554-190 

.1192 

.1192 
1003-14 

HM7602·5 .1192 
1003-7 

HM7602-9 
SN76021 
SN76024 
HM7603 
HM7603-2 

.1192 
554-191 
554-1 

.1192 

.1192 
1003-19 

HM7603-5 .1192 
1003-11 

HM7603-9 . .1192 
Telenetics 7603-02 599-2 

7608 Harris 
616-41 

HM7608 *1235 
HM7608-2 .1235 
HM7608·5 .1235 

1006-55 
HM7608-9 .. 1235 

761 Siemens TAA761 565-1 
583-28 

7610 Harris HM7610 .1192 

76104 TI 
76105 TI 
7611 Harris 

76110 TI 

, HM761o:.2 .1192 
1003-1 

HM761D-S 

HM761D-9 
HM7610A 
HM7610A-2 
HM7610A-5 

.1192 
1003·75 

*1192 
.1200 
.1200 
.1200 

1003-61 
HM7610A·9 .1200 
SN761 04 557-1 
SN76105 557·187 
HM7611 ,U192 
HM7611·2 .1192 

1003·112 
HM7611·5 .1192 

1003-80 
HM7611·9 .1192 
HM7611A .1200 
HM7611A·2 .1200 
HM7611A·5 .1200 

1003-63 
HM7611A·9 .1200 
SN76110 557-188 

76116 
7613 
76130 
76131 
76149 
762 

7620 

7621 

76242 
76243 
76246 
76267 
76298 
764 

7640 

76400 
76401 
76402 
7641 

7642 

T! 
National 
TI 
TI 
TI 
Siemens 

Harris 

Harris 

TI 
TI 
TI 
TI 
TI' 
NEe Micro 

Harris 

Motorola 
National 
TI 
TI 
TI' 
Harris 

Motorola 
National 
Harris 

SN76111 
SN761,13 
SN76115 
SN?6116 
DM7613 
SN76130 
SN76131 
SN76149 
TAA762 

557-1 
557-1 
557< 
557 -1 
237-9 
555-1 
555-1 
555-1 
565-2 

7642 Motorola MCM7642 
76423 TI SN7-6423 
76424 TI SN76424 

HM7620 .1192 
HM7620·2 .1192 

1004-11 
HM762D-5 

HM762D-9 
HM7620A 
HM7620A-2 
HM7620A-S 

.1192 
1004-89 

.1192 

.1202 

.1202 

.1202 
1004-70 

HM7620A·9 .1202 
HM7621 .1192 
HM7621·2 .1192 

76425 T! 
76426 TI 
76427 TI 
76428 TI 
76429 TI 
7643 HarriS 

76430 
76431 
7644 

Motorola 
TI 
TI 
Harris 

1004 -111 76442 TI 
HM7621·5 

HM7621-9 
HM7621A 
HM7621A·2 
HM7621A·5 

HM7621A·9 
SN76242 
SN76243 
SN76246 
SN76267 
SN76298 
I1P0764 

I'PD7i4C 
HM7640 
HM764D-2 

HM764D-S 

HM764D-9 
HM7640A 

.1192 76443 
1004 -95 76445 

.1192 76450 

.1202 7646 

.1202 

.1202 
1004-71 

.1202 
560-111 
560·11 
560 ·11 76460 
560-11 76462 
560-11 7647 

.1799 
346·171 

1513·61 
.1788 
.1192 7648 
.1192 

1005·74 
.1192 

1005-36 
.1192 7649 
.1204 

HM7640A·2 .1204 
HM7640A·5 .1204 

1005-5 

TI 
TI, 
TI 
Harris 

TI 
TI 
HarriS 

Harris 

Harris 

HM7640A·9 
HM7640AR 
HM7640AR·2 
HM7640AR-5 

.1204 

.1206 

.1206 

.1206 

765 Siemen,s 

HM7640AR·9 
MCM7640 ' 
DS7640 
SN76400 
SN76401 
SN76402 
HM7641 
HM7641·2 

1005·14 
.1206 

1005·41 
336·3 
558·38 
558-39 
558·40 

.1192 
*1192 

1005-77 
HM7641·5 .1192 

76524 TI 
76525 TI 
76544 Plessey 

TI 
76545 TI 
76565. TI 
7660 Harris 

76600 TI 
7661 ,Harris 

1005 -46 76635 TI 
HM7641·9 
HM7641A 
HM7641A·2 
HM7641A·5 

.1192 

.1204 

.1204 

.1204 
1005·6 

HM7641A-9 .1204 
HM7641AR .1206 
HM7641AR·2 .1206 
HM7641 AR·5 * 1206 

1005·20 
HM7641AR·9 .1206 
MCM7641 1005-51 
DS7641 340 -32 
HM7642 .1192 
HM7642·2 .1192 

1006·36 

7664 
76642 
76643 

76644 
76650 
76651 
76660 
76665 
76666 
76669 
76675 
76676 
76678 
76688 
76689 

HM7642:5 .1192 767 
1006·17 

HM7642·9 .1192 76701 

National 
TI 
TI 

TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
Ti 
TI 
"'a!rchlid 

TI 

SN76425 
SN76426 
SN76427 
SN76428 
SN76429 
HM7643 
HM7643-2 

HM7643·5 

HM7643·9 
MCM7643 
SN76430 
SN76431 
HM7644, 
HM7644-2 

HM7644-5 

HM7644-9 
SN76442 
SN76443 
SN76445 
SN76450 
HM7646AR-S 

HM7646R 
HM7646R·2 
HM7646R·5 

HM7646R-9 
SN76460 
SN76462 
HM7647R 
HM7647R·2 
HM7647R·5 

HMt'647f1.9 
HM7648 
HM7648-2 
HM7648-"5 

HM7648-9 
HM7649 
HM7649-2 
HM7649-5 

HM7649-9 
TAA765 

SN76524 
SN76525 
8N76544 
SN76544 
8N76545 
SN76565 
HM7660 
HM7660-2 
HM7660-5 
SN76600 
HM7661 
I:iM7661-2 
HM7661·5 
SN76635 
D8'7664 
SN76642 
SN76643 

SN76644 
8N76650 
SN76651 
SN76660 
SN76665 
SN76666 
SN76669 
SN76675 
SN76676 
SN76678 
SN76688 
SN76689 
;.LA767 

SN76701 

Arranged alphanumerically from le'ft to right 

.1192 

.1192 
1006-37 

.1192 
1006-23 

.1192 
1006·25 
558-48 
558-49 

.1192 
",1192 

1006-38 
.1192 

1006·2? 
.1192 

558·50 
558-51 
558-52 
558 ·53 

.1212 
1005-16 

.1212 

.1212 

.1212 
1oo5~15 

.1212 
558-54 
558-55 

.1212 

.1212 

.1212 
1005·21 

.1212 

.1218 

.1218 

.1218 
1005-13 

.1218 

.1218 
*1218 
.1218 

1005-19 

561-44 
559·111 
254-47 

1002-18 
1002-16 
562·11 
254'·48 

1002-19 
1002-17 

554·43 
326-1 
557-1 
557·1 
561-1 

561-11 
557-1 
557·1 

11 121-3 
559-1 

73 



Bale Base 
Source DeYiC41 ~ Number SOUrce DeviCe Page-Une Number Source Pege-Une 

----------------------------
TI SN76702 

SN76710 
SN16721 
SN76727 
SN76730 
OM7678 
OM7679 
M768 
HM7680 
HM7680-2 
HtI7680-5 

559 
559 
559-
559·1 
561-10 
999·43 
999-44 
613-85 

7687 Haril& HU7se7 ~ 1244 
HM7687.-5 .1244 

------------------------6~0~3--3--6 ~~~ ~.-~-,--!i~-_---~-~-~u-.. ~-,~-.-----6-0-2-~-~ 

7681 

76810 

76811 
76812 
7683 

7685 

7686 

7686 

74 

TI 
TI 
TI 
11 
National 
National 
IPI 
Harris 

Harris 

TI 
TI 
TI 
Harria 

Hams 

Harris 

Harris 

HarriS 

HM7680-9 
HM7680P 
HM7680p·2 
HM768OP-5 

HM7680R 
HII768OR-2 
HM768OR-5 

.1220 

.1220 

.1220 
1006-48 

.1220 

.1232 

.1232 

.1232 
1006-49 

.. 1232 

.1226 

.1226 

.1226 
1006-50 

HII7680R-9 .1226 
HM7680RP .1234 
HII768ORP-2 .1234 
HII7&8ORP-5 .1234 

HIII768OftP.I 
HM7681 
HM7681-2 
HM7681-5 

1006-51 
.1234 
.1220 
.1220 
.1210 

1006-56 
HM7681-8 .1210 
HM7681P ~ .1232 
Hll7681P-2 .1232 
HII1681P-5 .1232 

Hll7681N 
HM7681R 
H1I7681R-2 
H1I7681R-5 

1006-57 
.1232 
.1226 
.1226 
.1226 

1006-58 
HII7681R-9 .1226 
HM7681RP .1234 
HII7681RP·2 .1234 
HM1&81RP-5 .1234 

HII1681RP-9 
SN76810 
SN76811 
SN76812 

HM7683 
... 7683-2 
HM7683-5 

HM7683-9 
-HM7684 
HM7684-2 
HM7684-5 

HM7684-9 
HII1684O-5 
HM7684P 
HII7684P-2 
HM7684P·5 
HM1884P-9 
HM7685 
HM7685-2 
HM7685-5 

HM7685-9 
HM7685P 
HII768SP-2 
HM7685P-S 

HM768SP·9 
HM75e5 
HM7686-5 
HM7686P 
HM7686P-5 

HM7686R 
+fM7686R·S 

1006-60 
.1234 

559·73 
260-49 
600-47 

.1241 

.1241 

.1241 
1006-65 

.1241 
-.1242 
*'242 
.1242 

1007-17 
.1242 
.1243 
.1243 
.1243 

1007-18 
.1243 
.1242 
.1242 
.1242 
.1244 

1007·24 
.1242 
.1243 
.1243 
.1243 

1007 ·25 
.1243 
:.1244 

1007 ~19 
.1246 
.1246 

1007-20 
.1245 
.1245 

1007-21 
HM7686RP .1247 
HM7686RP-S .1247 

1007,22 

77 Rockwell 
77S201 NatIOnal 
;75202 Nationa: 
77S295 National 

77S296 National 

77S95 

77S96 

770 

7700 
7705 
7706 
7708 
771 

7711 
7712 

7715 
7718 
772 

7720 
7722 
7724 
774 

775 
776 

777 

National 

National 

Signetics 

Motorola 
Motilfota 
Motorola 
Motorola 
Fam::nlld 

GI 
Motorola 
Synertek 
Motorola 
Motorola 
Fairchild 

Motorola 
Synertek 
Motorola 
Fairchild 

Fairchild 
Fairchild 

F3Irchild 

StllCOO G 

Siliconix 
TI 

7780 Synertek 
7795 National 
?l96 National 
78 F3IrCfltId 

Signetics 

78COO Fairchild 
78C05 Fairchild 
78C06 Fairchild 
78COB Fairchiici 

78COS:;1 Fairchikl 
78Cl0 Fairchild 

78C12 Fairchild 

HM7687P 
HII7687P-5 

HM7687R 
HII7687R-5 

HM7687RP 
HII7687RP-5 

77XX 
OM77S201 
Orv177S202 
DMnS295 

DMnS296 

DMnS95 

DMnS96 

TCA770 

MC7700 
MC7705C 
MC7706C 
MC7708C 
pAF771 

p.AF771A 
p.AF771C 
j.iAF771E 
ACF7711C 
Mcn12C 
SY7712 
MC7715C 
MC7718C 
p.AF772 
p.AF772A 
p.AF772C 
p.AF772E 
MC7720C 
SY7722 
MC7724C 
p.AF774 
IlAF774A 
!1AF774C 

!1Ar7l4E 
;;.A775C 
pA776 

j1A776C 

p.A776M 

iJ.A777C 
p..A777M, 
SG777 
SG777C 
L0777 

iJ.A777C 
p.A777M 
SY7780 
OM7795 
DM7796 
p.A78CB 
p.A78G 
jiA78HG 

iiA78MG 
p.A78G 
j1A78GC 
p.A78MG 
,.A78MGC 
78COO 
p.A78C05C 
!1A78C06C 
f.A78C!l1iC 

/iA18C08U1C 
jLA78C1OC 

1007·26 
.1246 
.1246 

1007-27 
.1245 
.1245 

1007 -28 
.1247 
.1247 

1007·29 
1S05-43 
1020-77 
1020-79 

.1270 
1005·28 

.1270 
1005-31 

.1281 
1021-47 

.1281 
1021-48 
557-112 
557 -143 

, 133-10 

601-44 
602-13 
602-78 
564-88 
579-18 
576·18 
585-45 
579-19 
598-162 
603-40 

1024-104 
603·119 
604-62 
589-35 
589·13 
591-48 
589-36 
604-106 

'1024-105 
605~10 

593-6 
592-38 
595-14 
593-7 
553-38 
566·98 

, 112-17 

566-99 
567-3 

590·43 
567-4 
589-38 

• 113-6 
, 113~7 

580-14 
574-31 
574-32 
580-12 

, 127·1 

580-13 
574-33 

1024·17 
1021-62 
1021 -64 
603-97 
609·40 
609-13 
609-46 
609 ~37 
609-41 
609'-42 
609·38 
609-39 

• 635 
601-40 
602·9 

* 635 
602·75 

• 635 .635 
603-10 

~78C12C • 635 

78C12Ul Fairchild )lA78C12U1C 
7aC i 5 Falrc.hlkl ~"8C15C 

78C15Ul Fairchild !iA78C15U1C 
78C17 Fairchild jLA78C17C 

78C17Ul Fairchild !iA78C17U1C 
78C18 Fairchild !iA78C18C 

78C18U1 fairchild !iA78C18U1C 
78C20 Fairchild !iA7BC2OC 

78C2OUl 
78C2~ 

78C22U1 
78C24 

78C24U1 
78C29 

National DS78C20 
MM78C20 

Fairchild ~78C2OUIC 
Fairchild JiA 78C22 

!iA78C22C 
Fairchild jLA78C22U1C 

Fairchild !iA78C24C 

Fairchild ~78C24U1C 
National M~78C29 

78C30 'National MM78C30 

78C82 FaIrchild jLA78C82C 

78C82Ul 
78HV05 
78HV06 
78HV08 
78HV12 
78HV15 
78HV18 
78H05 
78H12 
78H15 
78LS20 
78LOO 

78L02 

78LOS 

78L06 

78LOB 

Fairchild !iA78C82U1C 
Signetics JLA78HV05 
Signetics p.A78HV06 
Signetics p.A78HVOS 
Signelics p.A78HV12 
Signetics p.A7BHV15 
SignetlcS !1A78HV18 
Fairchild p.A78H05 
Fairchild itA 78H 12 
Falf(:hild p.A78H15 
National DS78LS20 
Fairchild jlA78LOO 
Motorola MC78LOO 
National LM78LOO 
Motorola MC78L02C 
Stgnetics p.A78L02C 
TI /iA78L02C 
Falrchtld flA 78L05C 
Motorola MC78LOSC 
National LM78L05C 
NEC America /iPC78l05 
SiglletlCS JLA78L05C 
TI p.A78L05C 
National LM78L06C 
Signebcs p.A78L06C 
TI/iA78L06C 
Fairchild p.A78L08C 
Motorola MC78L08C 
Naticnai L~~7eL08C 

NEC America -/iPC78LOS 
TI p.A78L08 

78L09 Fairdlild },A78lO9C 
78L 10 NatIOnal LM78L 1 OC 
78L12 Fairchild j.lA78112C 

MotorOla MC78L 12C 
National DS78L12 

LM78L12C 
NEC AmerICa !1PC78L 12 
Sl9netICS /iA78112C 
TI !1A78L12C 

78L15 Fairchild flA78L15C 
Motoro!a MC78L 15C 
National LM78L 15C 
NEe America p.PC78L 15 
Skjnetlcs J..i,A78L' 5C 
T! ItA78L15C 

78U8 Fa!rcnild )!A78Ull 

78120 
78124 

78L26 
iBL62 
78L82 
78MHV05 

78MHV06 

Motorola MC78L 18C 
National Lf"'78L i ac 
National 
Fairchild 
Motorola 
NaIJOfl3l 
Fairchild 

Fairchild 
Signetics 

Sigl16tics 

DS78l20 
;.tA78L24 
MC78L24C 
LM78L24C 
IlA78L26C 
p.A75L52C 
!1A78L82C 
f1I\?8MHVOS 
jlA78MHVOSC 
;J;78MHV06 
jlA78MHV06C 

• Indicates page number in ApplicatiOh Note Directory. 
* Indicates additional data is provided on the page noted. 

• 635 jlA78MHVOSC 602 -86 
• 635 78UHV!2 Sigt18tic:; jihT8!.1H','12 603 ·51 , 

603-116 jlA78MHV12C 603--52 II 

• 635 78MHV15 Signetics pA78MHV15 604-6 
• 635 jlA78MHV15C 604 -7 I 

604 ·50 78MHV20 Signebcs f1A78MHV20 604 -11 0 I 
• 635 IlA78MHV2OC 604 1<1 
• 635 78Mii'124 Signetics I'A78MHV24 605 :2.~ I 

604 -61 jlA78MHV24C 605 -22 I 
• 635 78Moo Fairchild jiA78MOO • 133-7 
• 635 Motorola MC78Moo • 133 -1 0 I 

604·1 78M05 Fairchild !1A78M05C 601-41 I 
337-15 IlA78M05M 601-42 

Motorola MC78M05C AO, _de; I 

.635 

.635 

.635 
605·7 

.635 
215-73 
334-51 
215-69 
334-2 

.635 
602-122 

.635 
601 -102 
602-47 
602-109 
603-80 
604·32 
604-91 
601-128 
603-93 
604-47 
336-48 

11 133-7 
11 133,10 

11 134-13 
601-4 
601-5 
601..s 
601·7 
601-8 

601·12 
601-13 
601-14 
601-15 
602-4 
602-60 
602-61 
602-64 
602·66 
602 ~70 
602~71 
602-72 
603-1 

603·7 
603-22 
603-23 
254-12 
603·27 
603-28 
603-29 
603-30 
603·102 
603·103 
603·107 
603 ~108 
603-109 
603·110 
604-51 
604-52 
604 .. 56 
337-4 
604-121 
604-122 
605·2 
601,3 
602-59 
602-123 
601,-54 
601·55 

602-23 
602-24 

_78M06 

78M08 

78M10 
78M12 

78M15 

78M18 

78M20 

78M24 

78540 

78S40 
78S60 
760 

7800 

NatIOnal LM78M05 /601 -471 
NEC America !1PC78M05 601 ·48 
Signetics p.A78M05 601 -52 

IlA78M05C 601 -53 
TI IlA78M05C 601 ·58 

IlA78MOSM 601 ·59 
Fairchild IlA78M06C 602 -'0 

p.A78M06M 602 -11 
Motorola MC78M06C 602-14 

National LM78M06 602 ·16 I 
Signetics p.A78M06C 602 -21 

p.A78M06M 602 -22 I' 

TI p.A78M06C 602 -25 
p.A78M06M 602-26 I 

Fairchild p.A78M08C 602 76 

p.A78M08M 602 ~771 
Motorola MC78M08C 602 -79 
National LM78M08 602 -81 

NEC .A.roonca j.lPC7BM08 602 -82 I 
SignetlcS p.A78M08C 602-83 

p.A78M08M 602 -84 
TI p.A78M08C 602 ·91 I 

p.A78M08M 602 -92 I" 

Nabonal LM78Ml0 603-12 
Fairchild p.A78M12C 603 ·37 

p.A78M12M 603 -38 
Motorola MC78M12C 603-41 
National LM78M12 603 -43 I 

NEC Amenca p.PC78M12 603 -44 I 
SigneticS jlA78M12C 603-49 I 

jlA78M12M 603-50 i 
TI p.A78Ml2C 603 -54 i 

jlA78M12M 603 -53 I 
Fairchild p.A78M15C 603 -117 

,.Ai5Mi5M 603-1181 

Motorola MC78M1SC 603-120 
National LM78M15 603-122 
'~lEC Amenca p.PC78Ml'S 603 -123 
SignetlCS pA78M15 603-124, 

p.A78M15C 603-1251 
T! p.A78M15C 604-8 i 

f.A78M15~~ 
Motorola MC78M18C' 
National LM78M18 
NEe A.n:-'.!r1ca }!PC7eM18 
Falrcn;ld p.A78M20C 

I-\A78M2OM 
Motorola MC78M20C 
Sigl16tics p.A78M2OC 

/iA78M20M 
TI p.A78M2OC 

/iA78M20M 
F3Irchtid J!A78M24C 

IlA78M24M 
Motorola MC78M24C 
National LM78M24 
NEC Arnsr.ca /LPC78M24 
Signetics ~7aM24 

!J.A78M24C 
T! I!A78M24C 

p.A78M24M 
Fairchiid )lAraS4G 

;lA78S4CDC 
jlA78S4ODII 

Fairchild /iAi'8S4OPC 
F3IrchiIO p.A78S60 
Faircnlid p.A780 
iTT TAA780 
F8Ifctilia f1A7800 
Motorola MC7800 
NatiOnal US1800 

LM7800 

504".9 i 

604-64 ; 
604-66 : 
604~67 \ 
604·104\ 
604-1051 
604-107\ 

604-1081 
604·1091 
604-1121 

604-1131 
605·8 i 

605-9 I 
605·11 I 
605·17 I 
605-18 : 
605·19 ! 
605-20 i 
605-23 I 
605·24 I 

.622 ! 
611·6 ! 

* 622 
.622 

• 622 _ i 
611 -f I 
559-1671 

556~1411 
11 133-7 
.. 133~10 I 

254-5 : 
.. 134-13 I 

Ie MASTER 1918 



BatIe BatIe 
Number Source Device Page-Une Number Source 

---------------------------
7802 
7803 

7805 

7806 

7807 
7808 

781 
7810 

7811 

7812 

7812 

National OS7802 
Nationllf 057803 

Fairchild 

Motorola 
National 
Signetics 

Silicon G 

TI 

Fairchild 

Motorola 
National 

SignetiCS 

Silicon G 

TI 

National 
Fairchild 

Motorola 
National 
SiQnetiCS 

Silicon G 

TI 

Fairchild 
NatIOnal 

National 

Fairchild 

Motorola 

National 

Signeties 

Silicon G 

~7805C 
I-IA7805M 
MC7805C 
LM7805 
p.A7805 
I-IA780sC 
SG7805ACK 
SG7805ACP 
SG7805ACR 
SG780sACT 
SG7805AK 
SG7805AR 
SG7805AT 
SG7805CK 
SG7805CP 
SG7805CR 
SG7805K 
SG7805R 
~7805M 
TL7805AC 
TL7805C 
/iA7806C 
I-IA7806M 

, MC7806C 

OS7806 ' 
LM7806 
",A7806 
I-IA7806C 
SG7806ACK 
SG7806ACP 
SG7806ACR 
SG7806ACT 
SG7806AK 
SG7806AR 
SG7806AT 
5G7806CK 
SG7806CP 
SG7B06CR 
SG7806CT 
5G7806K 
SG7806R 
SG7806T 
I-IA7806C 
/iA7806M 
OS7807 
I-IA7808C 
/iA780SM 
MC7808C 
LM7808 
p.A7808 
~7808C 
SG7808ACK 
~SG7808ACR 

SG7808ACT 
SG7808AK 
SG7808AR 
SG7808AT 
SG7808CK 
SG7808CR 
SG7808CT 
SG7808K 
SG7808R 
SG7808T 
SL7808ACP 
SL7808CP 
I-IA7808C 
I-IA7808M 
p.A781 
DS7810 

LM7810 
057811 

I1A7812C 
I!A7812M 
MC7812C 

057812 

LM7812 
,uA7812 
jlA7812C 
SG7812ACK 
SG7812ACP 
SG7812ACR 
SG7B12ACT 

Ie MASTER 1978 

348-4· 
• 518 

343-47 
601-88 
601-89 
601-70 
601-95 
601·1 
601-1 

602-35 
348-5 
602-40 
602-48 
602-49 
602-42 
602-45 
602·28 
602-18 
602-41 
602-29· 
602-17 
602-43 
602-46 
602,30 
602·20 
602-44 
602-31 
602,19 
602-52 
602-53 
343-49 
602-97 
602~98 

602·1 
602-1 
602-1 

602·11 

233·1 
254·10 
603·74 
603·78 
603·79 
603·84 
603·86 
603·62 
616·43 

7814 

7815 

7818 

7819 

782 
7820 

7822 
7824 

7824 

TI 

Signelics 

Fairchild 

Motorola 
National 
Signetics 

Silicon G 

TI 

Fairchild 

Motprola 
National 
Signetics 

Silicon G 

TI 

National 

Silicon G 
AMO 

National 

Signetics 

TI 
National 
Fairchild 

Motorola 
National 
Signetics 

Silicon G 

SG7812AK 
SG7812AR 
SG7812AT 
SG7812CK 
SG7812CP 
SG7812CR 
SG7812CT 
SG7812K 
SG7812R 
SG7812T 
I-IA7812C 
I1A7812M 
p.A7814 
~7814C 
I-IA781sC 
I-IA781sM 
MC7815C 
LM7815 
J1A7815 
~7815C 
SG781 SACK 
SG781sACP 
SG781sACR 
SG7815ACT 
SG7815AK 
SG7815AR 
SG7815AT 
SG7815CK 
SG7815CP 
SG7815CR 
SG7815CT 
SG7815K 
SG7815R 
SG7815T 
/U'l7815C 
I-IA7815M 
~7818C 
I1A7818M 
MC7818C 
LM7818 
~781a 

I1A7818C 
SG7818ACK 
SG7818ACP 
SG7818ACR 
SG7818ACT 
SG7818AK 
SG7818AR 
SG7818AT 
SG7818CK 
SG7818CP 
SG7818CR 
SG7818CT 
SG7818K 
SG7818.R 
SG7818T 
I1A7818C 
I1A7818M 
OS7819 

SG782CR, 
OM7820 
OM7820A 
OS7820 

OS7820A 
OS7820 
OS7820A 
OS7820 
OS7822 

I1A7824C 
~7824M 

MC7824C 
LM7824 
fLA7824 
I1A7824C 
SG7824ACK 
SG7824ACP 
SG7824ACR 
SG7824ACT 
SG7824AK 
SG7824AR 
SG7824AT 
SG7824CK 
SG7824CP 
SG7824CT 

, ' 

BatIe 
Page-Un8 Number Source 

603·83 
603-61 
603·46 
603·85 
603;87 

603·63 
603-47 
603·82 
603·65 
603·48 
603·88 
603-89 
603-95 
603·96 
604·18 
604·19 
604·21 
604·26 
604-30 
604·31 
604·35 
604·38 
604-15 
604·3 
604·34 
604·14 
604·2' 
604-36 
604·39 
604·17 
604·4 
604·37 
604·16 
604·5 
604-40 
604-41 
604·78 
604-79 
604·80 
604·86 
604~ 

604·90 
604·93 
604·96 
604 ·75 
604·71 
604·92 
604-74 
604·70 
604·94 
604·97 
604 ·77 
604·72 
604·95 
604 ·76 
604-73 
604-99 
604·98 
233·93 
254·24 
605-32 
337·13 
337-23 
337·17 

11 106·4 
11 106·5 
11 106·6 

337-25 
337-19 
337 ·27 
337 ·29 
335-12 
605·33 
605·34 
605·36 
605·41 
605·44 
605-45 
605·48 
605·51 
605-30 
605-13 
605-47 
605·29 
605·12 
605·50 

. 605-52 

605-15 

7830 

7831 

7832 

7833 

7834 

7835 

7836 

7837 

7838 

7839 

7842 
7853 
7856 

7858 

787 
7875 
788 
7880 
7885 

7887 
7889 
7891 
7895 
7897 

7~ 

79EOO 
79E02 

79E05 

79LOO 
79L03 
79L05 

79L12 

r9L15 

79L18 

79L24 

79M05 

T! 

AMO 
National 

Signetics 
TI 
AMO 

National 

TI 

AMO 
National 

TI 

National 

National 

National 

National 

National 

AMO 
National 

National 

National 
National 
NatIOnal 

National 

Fairchild 
National 
Fairchild 
National 
Fairchild 
National 
TI 

. National 

National 
National 
National 
National 
Fairchild 

Signetics 

Fairchild 
Fairchild 

Fairchild 

Motorola 
Motorola 
Motorola 
NabOnal 
Motorola 
National 
Motorola 
NatIOnal 
Motorola 
National 
Motorola 
National 
Fairchild 
National 
Signetics 

DevIce 

SG7824K 
SG7824R 
SG7824T 
/iA7824C 
I1A7824M 
OM7830 
OS7830 

OS7830 
OS7830 
OM7831 

OS7831 

OS7831 

OM7832 
OS7832 

OS7832 

OS7833 

057834 

OS7835 

OS7836 

OS7837 

OS7838 
OS7838 

OS7839 

OM7842-
OM7853 
OS7856 

OS7858 

}lA787 
OM7875 
}lA788 
OS7880 
p.A7885 
057885 
1-II\7885C 
I1A7885M 
OS7887 
OS7889 
057891 
057895 
OS7897 
}lA79G 
p.A79MG 
}lA79G' 

/-IA79GC 
/-IA79MG 
p.A79MGC 
I!A79EOO 
~79E02 

~79E02C 

I1A79E05 
I-IA79EOSC 
MC79LOO 
MC79L03C 
MC79L05C 
LM79L05 
MC79L12C 
LM79L12 
MC79L15C 
LM79L15 
MC79L18C 
LM79118 
MC79L24C 
LM79L24 

I1A79M05C 
LM79M05 
~79M05 

Arranged alphanumerically from left to right. 

PART NUMBER IN 
Base 

Page-Une Number Source Device 

605~49 
605·31 
605 ·14 79M05,2 
605-53 
605·54 
333·25 
333·31· 

11 106-4 
, 106-5 
, 106-6 

333-33 
333-37 
332-3 
333-43 

, 105-9 
332-5 
333·45 

11 106-5 
'I 111-3 
11 111-4 

332-7 
333-47 
333-49 
332·9 
333-51 

, 106·5 
332-11 
333.-52 
341-49 

11 106·5 
341·55 

11 106·5 
- 341-51 

11 106-5 
335-65 

, 106-5 

336-16 
'I 106-5 

341-2 
341·3 

'I 1OS..f) 
341-53 

, 106-5 
, 110-8 

251-77 
325-59 

11 109·14 
325-10 

, 109-14 

79M06 

79M08 

79M12 

79M15 

79M18 

79M20 

79M24 

7900 
7902 
7905 

7905,2 

559·1 7906 
223·1 
559·1 
326 
602 
326 
602-1 7908 
602-1 
326-53 
326·79 
326-43 
326-1il 
326-55 
610-46 
610-43 791 
610-47 7912 
610-48 
610-44 
610-45 

11 133·7 
605 ·78 
605-79 
605·1 7915 
606·2 7915 

11 133-10 
605-80 
605-82 

607-11 
607-11 

7918 

605·87 7924 
605-92 
605-93 

p.A79M05C 
TI I1A79M05 
NatIOnal LM79M05.2 
Signetics 

Fairchild 
National 
Signetics 

TI 
Fairchild 
National 
Signetics 

TI 
Fairchild 
National 
Signetics 

TI 
Fairchild 
National 
Signetics 

TI 
National 
Signetics 

Fairchild 
TI 
Fairchild 
National 
Signelies 

Tf 
Motorola 
Motorola 
Fairchild 
Motorola 
National 

~ 

TI 

Motorola 
National 

Signetics 

Fairchild 
Motorola 
National 
Signetics 

TI 
Fairchild 
Motorola 
National' 
Signetics 

TI 

Fairchild 
Fairchild 
Motorola 
National 
Signetics 

TI' 

Falfchiid 
Motorola 
National 
Signetics 

TI 

Fairchild 
Motorola 
National 
Signetics 

TI 

Fairchild 
Motorola 
National 

~7SM05.2 

!lA79M052C 
ilA79M06C 
LM79M06 
flA79M06 
I1A79M06C 
p.A79M06 
I1A79M08C 
LM79M08 
~79M08 

"A79M08C 
~79M08 

I1A79M12C 
LM79M12 
p.A79M12 
~79M12C 

~79M12 

p.A79M15C 
LM79M15 
~79M15 

p.A79M15C 
I1A79M15 
LM79M18 
flA79M18 
I1A79M18C 
I1A79M2OC 
flA79M20 
I-IA79M24C 
LM79M24 
~79M24 

I1A79M24C 
p.A79M24 
MC7900 
MC7902C 
I-IA7905C 
MC7905C 
LM7905 
p~r905 

fLA7905C 
I1A7905C 
fLA7905M 
MC7905.2C 
LM7905,2 

"A7905,2 
"A7905,2C 
I1A7906C 
MC7906C 
LM79Q6 
fLA7906 
p.A7906C 
flA7906C 
p.A7908C 
MC7908C 
LM7908 
/-IA7908 

I1A7908C 
jlA7908C 

!1A7908M 

/-IA791C 
I1A?912C 
MC7912C 
LM7912 
fLA7912 
fLA7912C 
I1A7912C 
fLA7912M 
p.A7915C 
MC7915C 
LM7915 
/-IA7915 
jlA7915C 
/-IA7915 
I-IA7915C 
p.A7918C 
MC7918C 
LM7918 
}lA7918 
p.A7918C 
I-IA791BC 
p.A7918M 
p.A7924C 
MC7924C 
LM7924 

606-14 
606·15 
606·44 
606-49 
606-50 
606·51 
606·52 
606-74 
606·79 
606-80 
606-81 
606-82 
607-6 
607-8 ' 
607-9 
607 :10 
607-11 
607 -47 
607-49 
607-50 
607-51 
607-52 
607 ·89 
607·90 
607-91 
607-105 
607-1 
607-1 
607 -122 . 
608-2 
608-3 
608-4 

11 133-10 
605-76 
605-103 
605-105 
605·104 

'1'It)5-1t't 

605-112 
605-118 
605·119 
606-24 
606-19 
606-29 
606-30 
606-31 
606-54 
606·56 
606-57 
606-62 
606-64 
606-65 
606-83 
606-85 
606-86 
606-91 
606·92 
606-93 
606·66 
606-94 
582-44 
607-20 
607·22 
607-23 
607-24 
607-25 
607-31 
607-32 
607-61 
607-64 
607 -65 
607-66 
607-67 
607-74 
607 -73 
607-96 
607 -98 
607 -99 
607-100 
607-101 
607 -102 
607-103 
608-9 
608·11 
608-12 

75 



Base Base 
Source Oeylc;e Page-I./ne Number Source Oeylc;e Page-une Number Source Oevice 

-----------------------------

8T06 

8T09 

8T10 

8Tloo 
8T101 
8T110 

8T13 

8T14 

76 

Signetics JLA7924 
I1A7924C 

TI ~7924C. 
J.lA7924M 

Motorola MC794 
Fairchild JLA196C 
Fairchild JLA798 

JLA198C 
JLA798M 

Burr-Brown MPC-8D 
MPC-8S 

Datel ADC-EK8B 
ADC·MCSBC 
AOC·MC8BM 
DAC·HF8B 
OAC-IC8BC 
DAC-IC8BM 

608-13 
608-14 
608-15 
608-16 

1026-59 
612-98 
567 -99 
590-50 
589-40 
315·73 
315-11 
317-35 
317-99 

ST15 
8T16 
8T1S 

8T20 

8T22 
ST23 

HCAs-8M * 382 

612·1 8T24 
HOA5-8MC • 382 
HOA5-8MM • 382 
HOA5-8MR • 382 

",Delco DVR-8 602 ·63 
Fairchild F8 1504 -25 

GI 

Mostek 

Nauooal 

Rockwell 
SigneticS 
TRW 

Signelics 

Signetics 

Raytheon 

AY8-1472B 
AY8-1482B 
F8 

IMP-S 

IMP-8A1520 
IMP-8C 

iSP-SA/500 
ISP-8AJ600 

lSP-8Af650 
ISP8A 
PPS-8 
ISP-8A/600 
MPYSAJ 
MPY8AJM 
NST04 --

S8T04 
N8T05 
S8T05 
N8T06 
S8T06 
RG8T09 

RM8T09 

Signahcs' N8T09 

S8T09 

Ravtheon RCBTi 0 
RM8T10 

Signetics N8 Ti 0 
68T10 

Signetics NaTl00 
Signetic<; N8T101 
Signetics N8H 1 0 
S:~ct:cs !,J8:~ ~ 1 
Fairchild ji.A3~13C 

Motorola 
Signetics 

71 
Fairchild 

pA8T13M 
8r13 
MC8T13 
N8Ti3 
88T13 
N8Ti3 
'p.A8T14C 
/lAaTl4M 
8T14 

1516-1 

• 148-7 
349·13 
349-21 

1522·2 
, 144-2 

• 144·3 
• 146·17 
, 149-10 
11 149-11 
11 149·12 
11 144·1S 
11 145-1 
, 146-4 
11 147·2 
11 147-3 
11 147-4 
f 150·14 
11 150-15 

1504-60 

• 144-19 
11 150-2 

1505·11 
.1692 

1505-11 

223-1 
223-1 

·~25 

325-1 
325-63 
325-64 
325-87 
325·88 
234-67 
331-60 
234-68 

'8T25 
8T26 

8T28 

ST30 
ST31 

8T32 

8T34 
8T35 

331·61 8T36 
234-69 
331-62 
234-70 8T36 
331 -63 8T363 
237 -20 8T37 
237 -21 8T38 
237 -22 8T380 
237 -23 8T39 
334 -41 
334-44 
339-5 
339-'3 9T 80 
331 -17 
331·1S ST90 

~ 109-7 
331-21 
331-24 
331 -25 8T93 
331-26 8T94 
335-25 ST95 
335·26 

~ 109-7 

Motorola 
Signetics 

TI 
Signetics 
SignatiCS 
Signatics 

Raytheon 

Signetics 
Signetics 
Fairchild 

Motorola 
Signetlcs 

Fairchild 

Motorola 
Signetics 
TI 
Signatics 
AMO 

MC8T14 
NBT14 
58T14 
NST14 
N8T15 
NST16 
N8T18 
SST1S 
RC8T20 
RM8T20 
NST20 
NBT22 
)LA8T23C 
)LA8T23M 
8T23 
MCST23 
N8T23 
N8T23 
8ST23 
IlA8T24C 
IlA8T24M 
ST24 
MC8T24 
N8T24 
N8T24 
N8T25 
N8T26 

SST26 

Motorola MC8T26 

Signetics NST26 

NST26A 
AMD NST28 , 

S8T28 
Motorola MC8T28 

Signetics N8T28 

S'9f1ettCS NBT30 
Signetics N8T31 

8T31 
-Signetlcs N8T32 

8T32 
Signetlts NaT33 

Signetics 
Signetlcs 

8T33 
N8T34 
N8T3S 

8T35 
SigneticS N8T36 

Signel!cs 8T3S 
Signetics N8T363 
Signetics NST37 
Signetics N8T38 
Signetics N8T380 
Signeticl; N8T39 

8T39 
S;gre!'~ NeT S0 

SeTeO 
Signetics N8T90 

S8T90 

Signeiics N8T93 
SigneUcs N8T94 
Motorola MC8T95 

- 335-29 
335-32 8T96 
335-33 
335-34 
331·3 
336-47 8T97 
253·190 
253-191 
250-1a5 
250 -186 8T98 
250-187 
250-153 
331-29 
331 -30 aXOl 

11 109-7 aX02 
331-33 
331-35 
331-35 
331-37 
335-14 
335-15 

11 109-7 8X03 
335·18 
335·20 
335-21 8X04 
348-8 
256-74 
340-35 SX08 

1506·160 SX300 
256-75 
340-36 
256~77 
340-39 

1506-161 
256-7S 

1506-163 
340-40 
256-63 
340-42 
340-43 
256-64 
340-46 80 

1506-162 
256·68 
340-47 

1506-164 
340-1 

.1898 
256-104 

1506-144 
1509·168 

.1898 

.1898 
.256-106 
1509-162 

.1898 

.1888-
256-107 

1509·163 
*1898 

341-57 
*1898 

256-108 
1509-165 

.1898 80C95 

.1898 
256 -1 09 80C96 

1509-166 aOC97 
.1898 

255 -97 80C9S 
336-19 aoo 
341-7 
336-6 

.1909 
256-110 

1509-HO 
.1909 

233 -; 97 BOOO 
233 -'98 
226-86 
234-59 
226-87 8001 
234-60 
.226-62 
226-136 
225-174 

1506-135 
225·176 

Motorola MC8T96 

Stgnetics N8T96 

Motorola MC8T97 

Signellcs N8T97 

Motoroia MC8T98 

Signetics N8T98 

Signetics SXOl 
Signetlc;s 8X02 

Signetics 8X03 

Signetics 8X04 

Signelics 8X08 
SigneticI 8X300 

Surr-Brown ADC80A-10 
AOCSOA-12 
OACaO/CSI 

DAC80/CCD 
SHCSO 

Micro Net AOC80A-l0 
ADCBOA-12 
DACSO/CBI 
OACSO/CCD 

Mostek zao' 

NEe Micro i'PDZ~ 

Zilog Z80 
LSO-CPU 
Z80-CTC 
ZSO-DMA 
ZSO-PIO 
Z80-S10 

Harris H080C95 
National MM80C95 
National MM80C96 
HarriS H080C97 
National MM80C97 
National MM80C98 
Fatrcruld TBA800 
ITT TBA800 
P!essey TBA800 

iCAaOO 
SGS TBASOO 

Signetics TCA800 
13' !..P8000 

National DMSOOO 
ROCkwell CRCSOOO 
Intersi! 8001 C 

8oo1M 
ROCkweli CRC8oo1 
Tektronix 8001 

, indic.ates page Ilttmber in Applk'..atioo N(lte Directory. 
* IndiCates additional data is provided on the page noted. 

\ Base 
Page-Une Number Source Devlc;e Page-Une 

1506-139 
226-192 

1506-136 8002 
226-194 

1506-140 
225-175 

1506-137 
225-177 

1506-141 
226 ·193 8007 

1506-138 
22~-195 

1506-142 
328-5 

*18n 
257 -24 

1507 -53 
1513-43 
1531·1 

.. 148-1 
, 152·4 

328·7 
1001-55 
1513 ·39 S008 
32-8"8 

1001-54 
1513-40 
596·80 

.1883 801 
1509-160 
1531·2 

.. 145-12 
11 145-13 
11 145 -14 
• 145-15 
11 152-5 8013 
11 152·6 
11 152-7 8015 
.. 152-8 8017 
11 152·9 
1! 152-10 S018 

318-13 8019 
318-98 802 
323-114 8020 
324-12 8021 
322·101 
615-33 
318-14 
318-99 
324-5 
322-1 

1522-4 
11 149-13 
.1850 8022 

1505-1 
1527-4 

.1127 
1512-32 8023 
1535·2 
1506-2 
1506·5 
1506-8 8025 
1506·11 8030 
1506-14 
204-1 8030 
204-1 
205 8035 

204-1 
205 

8038 

1509-1 8039 
15F-4 

11 139-2 
598·75 804 
550-24 8041 
549·51 
598-76 

.1916 
1506·18 
1509·1 
1512 8043 

SMC CG8oo2 
Tektronix 8002 

intersi: 8007 
8007AC 

S007AM 

S007C 
8007C·1 
8007C-2 
!!OO7C·3 
S007C-4 
8007C-5 
S007M 
S007M·2 
8007M·5 

Hitachi F A800S 
Intel 800S 

Intersil S008C 
800~M 

AD AD801A 
ADS01B 
AOS01S 

Beckman 801·V12 
S01-V15 
801-V18 
801-V9 

lniersil 8013C 
8013M 

Sanyo lB8015 
Intersil 8017C 

S017M 
Intarsil 8018A 
Intersll 8019A 
Beckman 802 
Intersil 8020A 
Intel 8021 

Intersil S021 C 

8021M 

interSli 8022C 

8022M 

Inters~ S023C 

Hltacnl 
Nitron 
Rockwell 
Rockwell 

Intel 

8023M· 

FA8025 
NC8030 
CRC8030 
CRCS030 

8035 

NEe Micro j!P08035 

!'iiD8035C 
Exar XR8038 
intersii 8038 

8038C 
8038M 

Intel' 8039 

Beckman 804 
Intel 8041 

Intel 8043 

.1916 
1506-19 
1509-1 
1512 
1512-1 
1512-1 

.. 1~4-6 
566-21 
587-39 
566·22 
587-3S 
58S·5 
572-37 
572-3S 
577-31 
585·8 
585-9 
587-13 
572-39 
585·10 
556-2 

1S10-1 
1519·4 
582-24 
579-27 
579-24 
579·23 
579-25 
603·35 
603-11 
604-60 
603·2 
613·1 
613-1 
260-33 
583·35 
580-35 

1 124-21 
, 124-21 

609-14 
• 124-21 
.1649 

1510-32 
1520·' 
566-1 
567-9 
582-30 
566-1 
567-10 
577-2 
567·32 i 

590-44 I 
567-3.? I 
589-22 I 
567 -37 . 

~~~"~~ I 
;:~~~tJ ! 
556-3 i 
598-9S i 

598-12S\ 
11 120·1 
11 120-2 I 
.1648 I 

1510-41 I 
1520·2 !I 

11 148-1S . 
.1849 i 

1510-42 
.Hi49 

597-52 
Ii i29·6 

597-54 
597-55 

1510-43 
1520·3 
609·51 

.1651 
1510-57 
1510-125 
1512-109 

11 146-12 
, 148-19 
.1651 

Ie MASTER 1978 



Base 
Number Source Device 

8048 

8049 

805 

8050 
8052 

8053 

8055 
806 
807 

8071 
808 

8080 

8080 

8085 

Intersil 8043 
8043C 
8043M 
8048 

Intel 8048 

Intersil 8048C 
NEC Micro 11PD8048 

~PD8048C 
Signetics 8048 
Intel 8049 

Intersil 8049C 
Beckman 805-V5 

805-V6 
National IN58050 
Intersi! ICL8052 

ICL8052A 
8052 

8052A 
Intersil ICL8053 ' 

ICL8053A 
8053 

Intersil 8055A 
B'eckman 806 
Datel MVD-807 

, Panasonic 
5anyo 
Datel 

AMO 

Intel 

MVD-807M 
MXD-807 
MXO-807M 
AN807 
LM8071 
MX-808 
MX·808M 
8080A 

M8080A 
8080 

8080A 

National INS80SOA 

INS8080AO 
INS8080AM 

~tional 8080A 
NEC Micro ~PD808OA 

pP08080AO 
pPD8080AF 

jdI0808OAF-l 
~08080AF-2 
~PD808OAFC 

pPD808OAFC-l 
pP08080AFC-2 
pP08080AFO 
pPD808OAFD-1 
pPD8080AFl).2 

SignetlCS MP8080A 

TI TM58080 

TM58080A 

AMD 8085 
Intel. 8085 

Ie MASTER 1918 

Base 
Page-Une Number Source Device 

11 114-7 
592-2 
592-1 

1510-31 
.1648 

1510-33 809 
1520-2 

11 144-1 
11 146-12 
'148-18 

545-12. 
.1849 8090 

1510-35 8091 
1528-1 

.1849 8092 
1510-36 

.1650 8093 
1510-34 
1520-3 8094 
545-118 
601 -39 8095 
602-8 8096 

1510-177 8097 
319-33 8098 
319-34 8099 
318-112 81 
318-114 
319-66 
319-35 
319-36 
318-115 81L595 
319-67 81L596 
609-5 81L597 
315 -52 81 L598 
315-53 810 
315-74 
315-75 
547 -105 
558-198 
315-13 
3~5·"'4 

1510-109 
11 148-3 

1510-113 
11 146-11 
11 148 -14 81 00 
11 148-16 

1510-112 
1520-4 8101 

11 126-16 
11 146-10 
11 148-16 
11 148-17 
.1656 8102 
.1670 
1510-116 
1524-4 

11 151 -1 8107 
.1656 
.1656 
.1670 8107 

1510-118 
.1656 8108 
.1750 

1510-119 811 
1528-2 

.1750 

.1736 

1510-121 1 
.1736 
.1736 

.1736 ! 

.1736 

I 
.1736 i 

1510-122 
1531-3 
1533 -4 

11 152-14 
1510-123 

11 152-13 
1512 -38 

.1644 
1512-39 
1521-1 

11 146-10 

8111 

8112 

8114 
8116 

812 
8121 
8123 
813 
8130 
8131 
8136 
814 

NEC Micro IIP08085 

llP08085C 
Beckman 809-V12 

809-V15 
809-V5 
809.-V6 
809-V9 

NEG Amenca )lPD809 
National DM8090 
National DM8091 
5anyo LM8091 
National DM8092 
5anyo LM8092 
National DM8093 

Nabonal DM8094 

National DM8095 
National DM8096 
National DM8097 
National DM8098 
National DM8099 
PMI SMP-81 

SMP-81E 
SMP-81F 
5MP81E 
SMP81F 

National DM81 L595 
National DM81 L596 
National DM81 L59i 
National DM81 L598 
AD AD810 
Fairchild TBA810 
Hitachi TE3A81 0 
NEe America )lPD810 
RCA CA810 
5G5 TBA81 0 

Telefunken TBA81 0 
TI TL81QC 

TL81 OM 
National MM8100 
Rockwjlll CRC8100 

AMD 8101 
Fujitsu MB8101E 

MB8101N 
Intel 8101A-4 
National MM8101A-4 
AMD 8102A-4 
Fujitsu MB81 02 
Intel M8102A 

8102A-4 
Fujitsu MB8107E 

MB8107H 
MB8107N 

Fujitsu MB8107Y 
Intel 8107B-4 
EMM/Semi 8108A 

AD AD811 
NEe America )lPD811 
TI TL811C 

TL811M 
AMO 8111 
Fujitsu MB8111E 

MB8111N 
Intel 8111A-4 
National MM6111 A-4 
FUjitsu MB81 12E 

Fujitsu 
Fujitsu 

AD 
Nationai 
National 
AD 
National 
Nat;onal 
National 
AD 

MB8112N 
M88114 
MB8116 
MB8116E 
MB8116H 
MB8116N 
AD812 
DM8121 
DM8123 
AD813 
DM8130 
DM8131 
DM8136 
AD814 

Base 
Page.Une Number Source Device 

11 148-20 815 
.1847 

1512 -40 8151 
1528-3 '8154 

.1847 
603-56 8155 
604-11 
601-61 
602-27 
603-3 
562-42 
246-7 
241-192 
557-35 
240 ~200 8156 
557 -36 
225-64 

11 111-3 
225-94 

11 111-3 816 
225-124 
226-142 8160 
225-123 818 
226-144 819 
242-188 82 

.899 

.899 

.899 
615-68 
615-70 

82C19 
82LS05 
82S09 

225-180 
226-198 82510 
225 -182 
226-200 

AD AD815 
NEG Amenca )lPD815 
Intel 8151 
Natio.'1al INS8154 

AMD 
Intel 

8155 
8155 

NEC Micro IIPD8155 

IIPD81S5C 
Intel 8156 

NEe Micro IlPB8156 

IIPD8156 

11PD8156C 
AD AD816 
NEe America )lPD816 
National DM8160 

·AD AD818 
NEe America )lPD819 
Burr-Brown ADC82A 

DAC-82B 
DAC-825 

National MM82C19 
National DP82LS05 
Signetics N82509 

S82S09 
Signetlcs N8251 0 

582510 

547-2 82S100 .. MMI 825100. 
554 -199 
555 -9 Signetics N82S 100 
562-110 
555-29 
555-39 

" 117-18 
11 124-1 82S101 MMI 

555 -47 

5825100 

825101 

549-56 
549-9 
598-46 

Signetics N825101 

215-95 
596-127 

1511-163 825102 Signetics 
1013-78 
1014-57 825103 SlQnetics 
1511-165 
1511 -169 825106 
1511-174 825107 
1017-24 82511 
1511-176 
1511-175 
1009-33 825110 
1008 -103 825111 
1009-78 82S11·2 
1008-70 

Signetics 
Signetics 
Signetics 

Signetics 
Signetics 
Signetics 

1511-1 82S114 Signetics 
.1080 

1018 -67 825115 Signetics 
547-3 
556-159 825116 
551 -54 825117 
551 -24 82512 

1511 -164 

Signetics 
Signetics 
Signetics 

1013-71 825123 SignetlCS 
1014-47 
1511 -166 825126 Signetics 
1511-170 
1013 -65 825129 S!gnetics 
1014-40 
1017 -96 825130 Signetics 
1009-115 
1009 -126 825131 Signetics 
1009-118 
1010-12 825136 Signetics 
547-4 
250-34 
248 -8 825137 Signetics 
547-5 
225 -56 
225 -39 825140 Signebcs 
225-42 
547 -6 825141 Signetics 

5825101 

N825102 
S825102 
N825103 
5825103 
N825106 
N825107 
N82511 
582511 

N825110 
N825111 
N82S112 

N825114 
S82S114 
N82S115 
5825115 
N825116 
N825117 
N82S12 

N82S123 
5825123 
N825126 
5825126 
N825129 
5825129 
N825130 
5825130 
N825131 
5825131 
N825136 
5825136 

N825137 
5825137 

N82S140 
5825140, 
N825141 

Arranged alphanumerically from left to right. 

PART NUMBER IN 
Base 

Page-llne Number Source Devlc:e 

S825141 547-7 
556-1 

.1645 
825146 Signetics N825146 
825147 Signeucs N825147 

1505-1 82815 Signetics N82S18 
1511-1 
1512 -45 82517 Signelics 
1510-51 
1512-46 82S180 Signetics 

11 144-1 
• 148 -18 825181 Signetics 
.1847 

1510 -52 825184 Signetics 
1512-48 

.1847 

.1645 825185 Signetics 
1512-47 
1512-49 

.1847 825190 Signetics 

.1847 
547-8 825191 Signetics 
556-161 
225 -45 825200 Signetics 
547-39 
562-111 
317 -90 82S201 Signetics 
320-78 
320-79 
213-33 825204 Signetics 

1511 -16 825205 Signetics 
1011 -104 825208 Signetics 
1011 -106 82521 Signetics 
1015-65 
1015-103 825210 SlQIletics 
1016-6 82$214 Signeucs 
254-49 

1002 -6 825215 Signetics 
254-51 

1002 -7 825226 Signetics 
1506-167 
254 -52 825229 Signetics 

1002>19 
254 -50 82523 Signetics 

1002-3 
254 -53 825230 Sign ~ics 

1002-4 
1506 -168 825231 Signetics 
254-54 

1002 -8 825240 Signetlcs 
1002-34 
1002 -36 825241 Signetics 
1002-35 
1002 -37 82525 Signatics 
1002-45 
1002 -46 82527 
1015 -89 8252708 
1015-1 

Signetics 
Signetics 

825280 Signelics 

82~281 Signetics 

1010-1 
1004-10 
1004-28 
1005-23 
1005-89 
1012-28 
1012-25 

825290 
825291 
82530 
82S31 
82532 
82533 

Signelics 
Signelics 
Signelics 
Signelics 
Signetics 
Signetics 

247 -1 01 82534 Signetics 
825400 Signetics 

825401 Signetics 

1003-71 
1003-1 
1004-73 
1004-93 
1004-75 
1004-99 

82541 
82542 
82550 
82552 
82562 

1006 -9 82566 
1006-34 
1006-54 82567 
1006-14 82570 
1006-35 
1006-64 82571 
1005-18 
1005 -85 82582 
1005 -24 82583 

Signetics 
Signatics 
Signetics 
Signetics 
AMD 

Signetics 
Signetics 

S;gnetics 
Signetics 

Signetlcs 

Signetics 
Signfl!ics 

582516 
N82S17 
582517 
N825180 
5825180 
N825181 
5825181 
N825184 
582S184 

N825185 
5825185 

N825190 
5825190 
N825191 
5825191 
N825200 

S825200 
N82S201 

5825201 
N82S204 
N82S205 
N825208 
N82521 

N82S210 
N82S214 
5825214 
N825215 
5825215 
N825226 
582S226 
N825229 
S82S229 
N82523 
582523 
N825230 
5825230 
N825231 
5825231 
N825240 
S825240 
N825241 
5825241 
N82525 
582525 
N82527 
N82S2708 
58252708 
N825280 
5825280 
N825281 
582S281 
N825290 
N82S291 
N82S30 
N82S31 
N82532 
N82533 

N82534 
N825400 
N825400A 
N825401 
N82S401A 
N82S41 
N82542 
N82550 
N82552 
82562C 
82562M 
N82562 
N82566 

N82567 
N82570 

N82571 

N82582 
N82583 

1012-82 
1012-38 
1012-76 
1006-45 
1006-71 
1006-46 
1006-75 
1007 -30 
1007 -32 
1022-104 
1007-31 
1007-33 
1022-105 
1007-34 
1007-36 

·1007 -35 
1007 -37 
254-42 

1002-12 
1002-14 
254 -43 

1002-11 
1002-13 
1002-50 
1002-51 ' 

·1015-35 
247 -107 

1011-8Q 
1015-42 
1020-73 
1020-82 
1021-40 
1021-52 
1020-35 
1020-50 
1020-37 
1026-~'t~ 

1003-17 
1003-38 
1021 '2 
1021-12 
1021-4 
1021-15 
1021-39 
1021-50 
102·1 -41 
1021-53 
1011-29 
1011-43 
1003-62 
1006-47 
1006-76 
1022-13 
1022-27 
1022-15 
1022-33 

1023 -4 
1023-5 
249-1 
249-171 
249-172 
248-3 
248"26 
248-36 

1023-97 
1023-95 
1023-98 
1023-96 
244-129 
244-196 
233-34 
231-179 
255-34 
255-35 
255-40 
248-27 
248-76 
248-37 
251-148 

1026-35 
251-149 

1026-36 
223-132 
223 -100 

77 



CMASTER 
Base Base Bue 
Number Source Device Page-Line Number SOurce Device Page-Line Number SOurce Device 

------------------------
82S90 
82S91 
820 

8200 

8201 

8202 

8203 

8204 
8205 

8208 

821 
8210 

8211 

8212 

8212 

8213 
8214 

8215 

&216 

78 

Signetics N82S90 
Sig,'1stic-o N82S91 
AD AD820 
Fairchild TBA820 
SGS TBA820 

Signetics TCA820 
TI TL820C 

TL820M 
National DM8200 
Raytheon ReB200 

RM8200 
Signebcs N8200 

S8200 
fl.a,1.heon RC8201 

National 
Raytheon 

Signetlcs 

Nallona! 
Raytheon 

Signetics 

Signettcs 
Intel 

Natior'la! 

AD 
National 

InlerSIl 

!,iationai 
A "-1 0 

RMB201 
N8201 
S8201 
DP8202 
RC8202 
RM8202 
N8202 
S8202 
DP8203 
RCS203 
RMB203 
N8203 
S8203 
N8204 
8205 

DPS20B 
IDM8208 
AD821 
DM8210 

ICL8211 
ICL8211C 
IGL8211M 

DM821' 
8212 
8212C 

intei M82~2 

8212 

Intersi! ICL8212 
ICL8212C 
lCL8212M 

National DP8212 

INS8212 

. NEe Mic:ro )lP88212 

~PB8212C 

~P88212D 
Nat:onal DP8213 
Intel M8214 

8214 

Nationa! DM8214 

NEC Micro ~PB8214 

Fujitsu 

AMD 

Intel 

flPB8214C 
MB8215E 
MB8215H 
M8216 
8216 
M82i6 
8216 

229-1 
227-1 
547-31 
554-125 
554-179 

• 117-16 
11 124-1 

612-119 
551-26 8219 
551 -8 822 
224-183 8220 
253 -'45 8223 
253 -146 8224 
253-147 
253 -148 
253-151 
253-152 
253-153 
253-1 

1510-1 ' 
253-122 
253-123 
253-124 
253-125 

1510-141 
253-128 
253 -i 29 8226 
253-130 
253-131' 

1000-39 ' 
1510-25 
1510-74 
1511-14 
1512-66 
1510-158 
1505-20 
547 -32 
249-1 

11 110-8 
11 132-14 

615-1 8227 
615-1 
249-1 

'148-3 8228 
1511-59 
1511·60 
1511-63 
1510-3 
1510·84 
1511 -62 
1512-80 

11 132-14 
615 ·181 8228 
615-1 

823 

* 469 8230 
1505-1 

.1804 
1510·85 
1511-67 
1512-81 

.1804 8231 

.t804 
1511-71 
1511·83 
1510-22 8232 
1510-87 
1511-82 
1512-83 
?49 -55 8233 

11 111 -3 -
.1758 

1510·23 
1510-88 8n4 
1511-84 
~ 512 -04 

1008 -48 8235 
1008-44 
1510·' 
1510-1 
1510-1 8238 
1510-6 
1510-65 
1510~155 

1512·58 

National DP8216 

NEC Micro pPB8216 

1'P88216C 
Nalionai DM8219 
AD AD822 
National DM8220 
National DM8223 
AMD 8224C 

8224M 
Fujitsu MB8224E 

MB8224H 
MB8224N 

inie! M8224 
8224 

National DP'8224 

NEC Micro 1'P88224 

1'P88224D 
TI TIM8224 
AMD M8226 

8226 
Int91 8226 

NatIOnal DP8226 

NEC Micro aPB8226 

1'P88226C 
Fujitsu M88227E 

MB8227H 
MB8227N 

AMD 822BC 
8228M 

Intel Ma22S 
8228 

National DP8228 

NECMicro ~ 

NEC Micro 
S19f1el1<:S 

TI 
Beckman 
National 

Raytheon 

Signetlcs 

Raytheon 

Signehcs 

Raytheon 

Signetics 

Raytheon 

Signelics 

Raytheon 

p.P8822ID 
N8228 
N822BCB 
TIM8228 
823 ' 
DM8230 

RC8230 
RM8230 
N8230 
S8230 
RC8231 
RM8231 
N8231 
58231 
RC8232 
RM8232 
N8232 
58232 
RC8233 
RM8233 
N8233 
S8233 
RC8234 
RM8234 

S:g:iC!;~~ N8234 

S8234 
Rajrtheon RC8235 

RM8235 
SiQnetics N8235 

88235 
AMD 8238C 

8238M 
Intel 8238 
National DP8238 

1510·159 

11 151·' 
.1810 

1510-8 
1510-67 
1510-163 824 
1512-60 8240 

.1810 8241 
250·114 
547 -33 
255·2 
233 -42 

1510·166 8242 
1510-167 
1009·2 
1008-78 
1009·54 
1510-169 8243 
1510·168 

.4n 
1510·171 

11 151·1 
.1764 

1510-172 
.1764 

1510-175 
1510-152 
1510-151 
1510·7 
1510-66 
1510·156 8244 
1512-59 8245 
1510 ·160 8246 

11 151-1 8247 
.1810 8248 

1510·9 8250 
1510-68 
1510-164 
1512-61 

.1810 
1008-79 
1008 ·58 8251 
1009-6 
1511-116 
1511·117 
1511-121 
1511-120 

.483 
1511-124 

• 151-1 
.1769 8251 

1511-126 
.1769 

1021·105 
999-40 

1511·131 
545·37 
232-50 

, 11'-3 
249-157 
249·160 
249·163 
249-164 
250·39 
250-40 8252 
250-41 
250·42 
249-158 
249-161 
249-166 8253 
249-167 
247-147 
247-148 
247·153 
247 ·154 
248-148 
248·149 
248-150 
248-151 
248-154 
248·155 
248 -156 8254 
248 ·157 8255 

1511 -118 
1511-119 
1511·122 

• 483 
1511-125 

NEC Micro pP88238 

/lP88238D 
TI TIM8238 
NEC America !-,PDS24 
Intersil 8240 
Motorola MC8241 
Raytheon RC8241 

Motorola 
Raytheon 

Signetics 

Intel 

NEe Micro 
Raytheon 

Signetics 

National 
National 
National 
National 
Nationa! 
intersi! 
Motorola 
Rayt'leon 

Signetics 

AMD 
Intel 

RM8241 
N8241 
S8241 
MC8242 
RC8242 
RMS242 
N8242 
58242 
3243 

IlP082113 
RC8243 
RM8243 
N8243 
S8243 
DP8244 
DP8245 
DP8246 
DP8247 
DP8248 
8250 
MC8250 
RC8250 
RM8250 
N8250 
S8250 
8251 
M8251 
8251 

8251A 

National IN88251 

NECMicro ~1 

Raytheon 

Signetics 

National 
Raytheon 

Signetics 

AMD 
Intel 

1lPD8251C 
RC8251 
RM8251 
N8251 
88251 
INS8252 
RC8252 
RM8252 
N8252 
88252 
8253 
8253 

8253·5 
Natlona! INS8253 
NEC Micro pP082S3 

National 
AMD 
Intel 

~08253C 
INS8254 
8255 
M8255A 
8255 
8255A 

,Indicatos page number in Application Note Directorj. 
* Indicates additional data is provided on ,the page noted. 

Base 
Page-Une Number SOurce Device 

• 151-1 
.1769 

1511·1 
.1769 

244·1 
244·1 
244·1 
244·1 
244-1 

254-11 
254·11 
254·11 
254·11 

1511-40 
1511-41 
1511-42 

8256 

8257 

8258 
8259 

1511-19 826 
1511-20. 8260 
600-74 
233-27 

. 233-29 

233·30 
233-31 
233-32 8261 

• 148-3 
1511·4 
349·29 

1510-28 
1510·71 

8262 

1511 -3 8262 

1512 -63· 
1505-1 
1511 -5 8263 

• 151-1 
.1814 

349-30 
1510-29 8264 
1510-72 
1511-8 
1512-64 

.1814 8266 
231-1 

1511 8267 

1511 -93 8268 
1510-13 8269 
1510·95 
1511·92 8270 
1512·89 
1511·94 

.1845 
1510-14 
1510-98 
1511-95 
1512-90 

.1845 
1505-1 

• 148 
1511·1 

• 148-12 8271 
1510-17 
1510-99 
1511-99 

8255A-5 
NanOl1'l! INS82"5 

NEC Micro flII08255 

JlP0825SA 

~PD8255AC 

/lP08255C 
Harris HPR0M8256-2 

HPROIJ.8256-5 
AMD 8257 
Intel 8257 

National INS8257 
NEC Micro fLPD8257 

fLP08257D 
National IN88258 
Intel 8259 

8259-5 
National INS8259 
NEC Micro ~P08259 

~PD8259C 
NEe America I1PD826 
Intersil 8260 
Motorola 
Raytheon 

S;gnebcs 

Motorola 
National 
Raytheon 

MC8260 
RC8260 
RM8260 
N8260 
88260 
MC8261 
IN88261 
Re8261 
RM8261 

SlgnetlCS N8261 
·88261 

NEG Aroofica Il P88262 
Raytheon RC8262 
Raytheon RM8262 
Signetics N8262 

S8262 
Raytheon RC8263 

Signettcs 

Raytheon 

S~netics 

Motorola 
Raytheon 

Motorola 
Raytheon 

Signetics 

Signet;cs 
Signetcs 

Intel 
Motorola 

Raytheon 

RM8263 
N8263 
88263 
RC8264 
RM8264 
N8264 
58264 
MC8266 
RC8266 
RM8266 
N8266 
88266 
MC8267 
RC8267 
RM8267 
N8267 
S8267 
N8268 
N8269 
S8269 
8270 
MC8210 

RC8270 

RMe270 

SignetlCS N8270 

88270 

Intel 8271 

1512-92 
1505-129 
1511·102 

11 151-1 
.1830 

1510·18 
1511-103 

.1830 

.1845 
1510,·101 
1512·94 

.1845 

.1830 
1003-23 
1003·24 
1511-22 
1511-25 
1512-68 
1511-26 

.1837 
1511-28 
1512-69 

.1837 
1511·27 
1510-91 
1511·88 
1512-86 
1511·89 

.1846 
1510·92 
1511-90 
1512-87 

.1846 
562-113 
600-77 
224 -137 
224 -138 
224 -139 
224 ·140 
224-141 
224 -144 

1511 -7 
224-145 
224-146 
224·' 47 
224-148 
255-17 
255-21 
255·22 
255·23 
255 -24 
248·159 
248-160 
248-161 
248-16(1 
248·165 
248-166 

248-168 
248·21 
248-22 
248-23 
248-24 
248·25 
248·31 
248-32 
248·33 
248·34 
248-35 
223·12 
224-184 
224-185 

.1651 
252-82 

1025·67 
252·83 

1025-73 
252 ·84 

1025·74 
234-181 
252-86 

1025·62 
234·182 
252·85 

.1651 
1510·78 
1511-35 , 
1512-75 

Ie MASTER 1978 
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8272 

8273 

8274 

8275 

8276 

8277 

8277 

8279 

828 
8280 

8281 

8283 
8284 

8285 

8288 

829 
8290 

8271·5 
Motorola MC8271 

Ra;;theon RC8271 

Sanyo 
Signatics 

National 
Sanyo 

, Intel 

Raytheon 

RM8271 

LM8271 
N8271 

S8271 
INS8272 
LM8272 
8273 

RC8273 

RM8273 

Signetics N8273 

National 
Raytheon 

S8273 

INS8274 
RC8274 

RM8274 

Signetics Na274 

S8274 

Intel 8275 

National 
Signetics 

Raytheon 

8275-5 

INS8276 
N8276 

RC8277 

R~8277 

Signetics N8277 

Intel 8279 

8279-5 

NEG America J-LPD828 
National DM8280 
Raytheon RC8280 

Signetics 

Motorola 
National 
Raytheon 

Signetics 

RM8280 
N8280 
S8280 
MC8281 
DM8281 
RC8281 
RM8281 
N8281 
58281 

National INS8283 
AMD N8284 

58284 
Raytheon RC8284 

RM8284 
Signetlcs N8284 

S8284 
AMD N8285 

S8285 
Raytheon RC828,5 

RM8285 
Signetics N8285 

58285 
Nabonal DM8288 
Signetics N8288 

58288 
NEG America J-LPD829 
National DM8290 
Raytheon RC8290 

RM8290 
Signeties N8290 

S8290 

.1651 8291 
252-94 ' 

1025-68 
252-95. 

1025-75 
252-96 

1025-76 
558 -164 8292 
252-97 

1025-63 
252-98 8293 

1511-36 
558 -165 8294 

.1651 8298 
1510-103 83COO 
1511 -105 830 
1512-96 
253-139 

1028-28 
253-140 

1028 -29 8300 
253-141 

1028-30 
253-142 

1028-31 
1511-110 
253 -133 8301 

1028-24 
253-134 

1 028 -25 8302 
253-136 

1028-26 
253-137 

1028 -27 8304 
.1651 

1510-76 
1&11-32 

.1651 8305 
1512-73 8307 
1511 -33 8308 
253-86 

1027 -103 
253-164 

1028-17 

253 -165 18308 
1028-18 
253-166 

1028-19 
.1651 

1510-20 8309 
1510-82 
1511-45 831 

.1651 
1512-78 8310 
562-11 
229 -68 8311 
229-77 
229-79 8312 
229-81, 
229-85 8314 
227-78 8316 
227 -84 
227-91 
227-93 
227 -95 
227 -96 

1511-112 
228-58 
228-59 
228-62 
228-63 
228-64 
228-65 
230-48 
230-49 
230-50 
230-51 
230-52 
230 -53 8318 
231-29 
231-30 832 

-231 -31 8322 
562~115 
229-72 8324 
229-78 8328 
229-80 
229-82 833 
229-86 

Intel 

National 

RaJ~tSon 

Signetics 

National 
Signetics 

Signeties 

National 
National 
National 
Panasonic 
SGS 

Siemens 
TelefunKen 
Motorola 

National 

Motorola 
National 

Intel 
National 

Motorola 
National 

National 
Motorola 
AMD 

8291 

DM8291 
RC8291 
RM8291 
N8291 
S8291 
DP8292 
Na292 
S8292 
N8293 
S8293 
DP8294 
INS8298 
DP83COO 
DN830 
TCA830 
TCA830S 
TBA830 
TCA830 
MC8300 

DM8300 

DP8300 

MC8301 
DM8301 
DP8301 
8302 
DP8302 

MC8304 
DP8304 

DP8305 
MC8307 
8308 

E~ EA830eA 
EA8308AC 
EA8308AL 

EMM/Semi 8308A 
EMM/Semi 830SA 
Fujitsu MB8308E 

MB8308N 
Intel 8308 
Motorola MC8308 
MotorOla MC8309 
National DM8309 
Beckman 
Panasonie 
Motorola 
NallOnal 
Motorola 
National 
Motorola 
National 
Motorola 
AMD 

AMI 
EA 

Intel 

MotorOla 
National 

Synertek 

TI 

831 
DM831 
MC8310 
DM8310 
MC8311 
DM8311 
MC8312 
DM8312 
MC8314 
8316A 
8316E 
S8316 
EA8316AC 
EA8316AL 
EA8316E 
EA8316EC 
EA8316EL 
M8316 
83l6A 
MC8316 
DM8316 
MM8316A 
MM8316E 
SY8316A 
SY8316B 
SBP8316M 

Motorola MC8318 
National DM8318 
NEG America J-LPD832 
Motorola MCS322 
National DM8322 
Motorola MC8324 
Motorola MC8328 

Beckman 833-21 

Base Base 
Page-Une Number Source Device Page-Une Number Source Device 

1511-52 
1512-99 
227 -86 
227-92 8332 
227 -94 8334 
227-97 834 
227 -98 835 

1510-134 
230-15 8355 
230-16 
228-50 
228-51 

1510-131 
1512-26 
1511-55 

260-1 
554-1 

, 117-19 
545 -132 8356 
554 -188 8364 
251-96 

1025-58 837 
251 -100 8371 

1026-10 8372 

• 488 838 
1505-16 8380 

231 -1 8387 
231 -1 839 

1505-22 84 
1511-189 

.496 
1505-24 840 
1511-191 
223 -1 09 8400 

• 501 
341-58 

1505-18 
1505-25 
325-51 8402 

1022-69 
, 1042-13 

1022-62 
1 022 -77 8404 

.1080 
1018-68 844 
1022-46 
1022-71 845 
1511-194 846 

246-85 8471 
249-11 8495 
249-11 85 
345-96 
260-2 
229-1 
229-1 

249-1 ' 

249-1 
246-1 

1512:6 
1512-7 
1023-39 
1023-78 
1023 -82 85S28 

11 142-13 
· 1023 -40 85S29 

1023-67 
1512-10 85568 
1512-9 
227-1 
227-1 85597 

8500 

8501 
254-1 8502 

247-1 
247-1 
224-1 
253·1 

1028-1 
564-1 
577-1 

8503 
8504 

8505 

8506 

8507 

83;3-21C 

NEC America J-LPD833 

Nalional DM8334 
Panasonie DN834 
Panasonic DN835 

AMD 
Intel 

8355 
8355 

NEe Micro "PD8355 

National 
Nattonai 

Panasonie 
5anyo 
5anyo 
Panasonie 
EA 
MMI 
Panasonlc 
Burr-Brown 

TI 

DP8356 
MM8364 
MM8364E 
DN837 
LM8371 
LM8372 
DN838 
EA8380FP 
8387·1 
DN839 
ADC84-10 
ADC84-12 
TL084BC 

Beckman 840-Tl 
840-T2 

intech/FMI A8400 

A8400ET-1 

IntechiFMI A8402 

564-111 
583-24 851 
557 -11 

246-17 
260-3 
260-4 
613-47 8510 

1512-51 
.1646 

1510-54 
1512-52 

11 144-1 
, 148-18 
.1848 

151 0 -55 8511 
1512 -53 851 2 
1512-101 
1511-134 
1512-22 8515 
1512-23 8516 
260-5 
558 -166 8518 
558-167 
260-6 

1512-29 852 
.1248 

260-7 8520 
3.18-10 
318-95 
592-46 
614-150 
614-151· 
613-28 
616-7 

~ 124 -20 
613-29 
616-8 
613-30 
616-9 
61~·'31 

8521 
I 853 

1

8530 

.~ 

Intech/FMI A8404 

NEG Amenca J-LPD844 
Teledyne S 844C 
Beckman 845 
Teledyne S 846C 

. 616-10 I 
613-32 
616-11 

562-
116

1 
575-36 

8542 
8544 
8546 
855 
8551 

Sanyo 
Intech/FMI 
Burr-8lown 

Intel 

~icro Net 

National 

LM8471 
A8495 
ADC85-10 
AOC85-12 
ADC85C-l0 
ADC85C-12 
DAC85/CBI 
DA~85/CCD 

DAC85C/CCD 
DAC85LD/OBl 
5HC85 
SHC85ET 
MCS-85 
SDK-85 
DAC85/CBI 
OAC85/CCO 
DM85S28 

11 124-6 
575 -37 
558-168 
613-171 8552 
318-11 
318 -93 8553 
318-12 
318-94 
323 -115 8554 
322 -1 02 8555 
322 -1 03 8556 
323-116 

'615-34 856 
615-35 8560 

11 148 -20 8563 
.1-647 8564 

324-6 857 
322 -1 06 8570 

.1283 
1022-14 8575 

National DM85S29 .1283 

National 

NallOnal 
Intersil 

Motorola 
Motorola 
Motorola 
Motorola 
Motorola 

Motorola 

Plessey 
Motorola 

Motorola 

DM85S68 

DM85597 
ICH8500 

.ICH8500A 

MC8500 
MC8501 
MC8502 
MC8503 
MC8504 

MC8505 

5P8505 
MC8506 

MC8507 

1022-12 
*1295 

247 -1041.8576 
1011 -23 I 

1020-
36

1' 566-9 
587 -47 
566-4 

587 -461 
328-4 

328- 1 1 : 
328-12 ! 
328- 15 1 
255 -52 I 
328 -16 I 

255 -99 i 
343-4 I 
259 -55 i 
255 -54 I 
328-14 ! 

1509 -39 ! 

8577 
85/'S 
859 

8590 
8595 

8596 

8597 

Beckman S5l-V 12 
S5l-Vi5 
85i-V9 

G! MBM85~ 

MEM851 
-:-eief"nKen TAA851 
lnters\l lH851 a 

IH8510C 

National 
National 
DDC 

National 
Plessey 
DDC 

ODC 
,Fujitsu 

IH8510M 

DM8510 
DM8511 
ADH-8512-7 
ADH-8512-8 
DM8512 
SP8515 
AOH-8S16-11 
ADI1·8516·12 
SH-8518 
MB8518E 
MB8518H 

Beckman 852 
Panasonic AN852 
Intersil IH8520 

Motorola 
National 
inters~j 

GI 
Inters.1 

National 
National 
Nalional 
GI 
National 

Naltonal 

Inters'! 

National 
National 
National 
National 

GI 
National 

, National 
AMI 
Gi 
National 

National 

National 

NatlOna! 
Nat!cna: 

IH8520C· 

Id8520M 

MCP,520 
DM8520 
IH8521 
MEM853 
IH8530C 

DM8542 
DM8544 
DM8546 
MEM855 
DM8551 

DM8552 

IH8553C 
IH8553M 
DM8553 
DM8554 
DM8555 
DM8556 

MEM856 
DM8560 
DM8563 
S8564 
MEM85? 
DM8570 

DM8575 

DM8576 

DM8575l\A..t, 

DMB577 
DM8S:'3 

Beckman 859-V12 
8S9-V15 

859· '/5 
859-V6 
859-V9 

~m0"a DlVi8~80 

l~tecf'/FMl A8595 
Natfc,ndt CJ.Ji35.:15 
Ndt,cnai D~v18S96 

Nat,onai DMd597 

MM8':·97 

le'MASTER 1978 Arranged alphanumerically from left to right. 

259 -56 
318-43 
318 -42 
615-44 

1007-16 
1006-111 
610-33 
233-28 

• t25-4 
545-154 
564-1'00 
565-118 
545-155 
564·101 
565-119 
328-6 
231 -51 

~ 125A 
31.:1 ·22 
564 -95 
565-120 
<;1'\rt,~, 

~65-1211' 
, d8-69 

255-91 
252- 1 63' 
314 -2 
237 -19 

C! 111-3 
~ 111-5 

2'; 1-47 
i 1'1-3 
545-156 
545-157 
246-37 
231-44 
230-20 • 
228-55 

11 111-6 
314-3 
230.1 1 8 
228 -123 
999-50 
314 -17 
253 -39 

1027 -60 
.1285 

254 -40 
1002-30 

.~ 110-9 

*1285 
254-41 

1002-31 
~ 110-9 

1000-49 
1003-27 
: 003 -32 
607 -12 
607 -53 
605-99 
606-53 
606-1 

\1)';(;_ 

6 1 3.1 
-55 

1021 -59 

~l i 43-3 

1..)20-49 

~ '.<13-3 

79 
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596-173l 
259-52 I 
259-53 I 
259-135: 
259-1361 
319-28 i 

------------------------
8598 Nationai DM8598 

9599 National OM8599 
OAC-86 86 PMI 

86LS52 National OM86LS52 

OM86LS62 86LS6,2 National 

86197 National OM86L97 
OM86S21 86521 National 

860 In TCA860 
SP8600A 
SP8600B 

8600 Plessey 

8601 

8602 

8603 

8604_ 

8607 

861 

8613 

a614 

8615 

8616 

8617 
8619 
862 

8620 

8621 

8622 

8627 
8628 
8629 

8630 

8631 

8632 

8635 
8636 

8637 
A640 

8641 

80 

Motorola 
National 
Plessey 

Raytheon 
Motorola 
National 
Plessey 

SP8600M 
MeSSOl 
OM8601 
SP8601A 
SP8601B 
SP8601M 
RF8601 
MC8602 
OM8602 
SP8602A 
SP8602B 
SP8602M 

Raytheon RF8602 
Plessey SP8603A 

SP86038 
SP8603M 

Plessey SP8604A 
SP86048 
SP8604M 

Plessey SP8607 A 
SP86078 
SP8607M 

tolEC AIMIica IlPOB61 
Siemens TAA861 

Teleiunken TAA861 
National OM86 i 3 
Plessey SP86138 

SP8613M 
?:t.;';t1y SPB6 i 4.8 

SP8614M 
Plessey . SP86158 

SP8615M 
Plessey 

. Plessey 
Plessey 
Siemens 

Plessey 

Plessey 

pressey 

Plessey 
Plessey 
National 

Plessey 
Piassey 

SP86168 

$P86l78 
SP86198 
TAA862 

SP8620A 
SP8620B 
5PB620M 
SP8621A 
SP86218 
SP8621M 
SP86228 
SP8622M 
5P8627 
SP8628 
OS8629 

SP8629 
SP8630A 
SP86308 
SP8630~~ 

Plasse',' SP8631 A 
SP86318 

SP86311'.1 
Plessoy SP8632A 

ritt~t)tly 

Plessey 
Plessey 
Plessey 
N!l!iM!l! 

Plessey 

Motorola 
National 

SP86328 
SP8632M 
SrooJ4a 
SP8635B 
SP86368 
SP8637B 
D885·10 
SP8640 
SP8640A 

SP8640B 
SP8640M 
OS8641 
OSS641 

1020-16 
11 111-3 

1011-35 

" 935 
324 ·40 8642 
598-39 
247-9 
253-117 
247 -11 
253 -119 8643 

1020-53 
247-106 

1011-798646 
556-142 
258-174 
258-175 
258-176 8647 
250-147 

250·1 
258-177 
258-178 
258 -179 
250-151 
251·22 
251 -24 
258·157 
258-158 

25~ 

258-1 

258 
258-
258-
258-
258· 
596-1 

865 

8650 

8651 

8652 

8654 
8655 
8655 

8656 
8657 

8658 
8659 

8664 

565 -10 8665 
583-31 
258·194 8666 
259-2 
259-3 8667 
259-4 8670 
259-5 
259-6 
259-7 'S671 
259-8 
259-142 ! 
259·143 i8672 
259·141 
596 -74 
259-144 :8673 
259-57 8674 
259-58 8675 
259-59 
259-50 8676 
259-61 
259-62 8677 

259-63 
259-6~ 8678 
259-65 
~5':;-o6 

259 -67 
259-69 

259-70 
. 336-5 

596-181 
259 ·85 

8679 
8685 

259-86 8690 
259-87 
340-31 
340-33 

Plessey 

National 
Piessey 

Plessey 

Plessey 

Piessey 

Siemens 
Telefunken 

National 
Plessey 

NaMnai 
Plessey 

Plessey 

National 
National 
Plessey 

National 
Plessey 

National 
National 

SP864·, 
SP8641.A 
SP86418 
SP8641M 
OS8642 
SP8642 
SP8642A 
5P86428 
SP8642M 
SP8643 
SP8643B 
SP8643M 
SP8646 
5P8646A 
SP8646B 
5P8646M 
SP8647 
SP8647A 

5P86478 
SP8647M 
TAA865 
TAA865 

DS8650 
SP8650A 
SP8650B 
SP8650M 
OS8651 
SP8651A 
5P8651B 
SP8651M 
SP8652A 
SP8652B 
SP8652M 
D88654 
DS8655 
SP8655A 
SP86558 
SP8655M 
058656 
SP8657A 
SP8657B 
SP8657M 
056658 
OS8659 

Pi"'~y SP8659A 

PI,?SS~y 

~t:onal 

National 
Plessey 
National 
1'fessey· 
Plessey 
Plessey 

SP86598 
SP8659M 
SP8660A 
SP8660B 
SP8660M 
OS8664 

OS8665 
SP86658 
OS8666 
SP86668 
SP86678 
8P8670A 
SP86708 
SP8670M 

Plessey, SP8671A 
SP86718 
SP867iM 

Plessey SP8672A 
SP86728 
SP8672M 

National OS8673 
Naiionai 088674 
Dlessey SP86758 

SP8675M 
Plesse), SP85758 

SP8676M 
Plessey SP8677S 

SP8677~v1 

Nationa! DM8678 

National OM8679 
Plessey SP8685 

Plessey 

SP8685A 
SP86858 
SP8685M 
SP8690 
SP8690A 
SP8690B 
SP6690M 

596 -182 8692 
259-88 8693 
259-89 8694 
259-90 8695 
340·34 
596-183 
259-91 
259-92 87 

.259-93 
596·184 
259-94 
259-95 
596-185 
259-96 
259-97 
259 -98 87520, 
596 -186 875202 

259-11 
259-11 
259-11 
326-1 

259-11 
259·11 
259-11 
259-11 
259-1 
346 -1 

346·1 
259-1 
2-59·, 
259·1 
346-1 
259-1 
259-1 
259-1 
326·98 
326-101 

875295 

87S296 

87S95 

87S96 

8700 

8701 

8702, 

8702 

8703 
8704 
8705 
8708 

871 

872 

259 -12~ 
259-122 f)720 
259-123 
259-71 87;)5 
259-72 873 
259-73 
326-

1508-1 
326-1 
259-

259-76 
259-77 

8735 
8736 
8740 

259-29 8741 
259-30 
259-31 
259-32 
259-33 
259·34 
259-35 
259-36 
259·37 
325-33 
325 -37 8743 
259-41 
259-42 
259 -43 8745 
259-44 
259 -45 
259-46 

.,1274 8746 
999-5 

11 139-12 
999-46 8748 

National 
l\.la~lonal 

Nationai 
Plessey 

PMI 

National 
National 

058692 
D88693 
DS8694 
SP8695 
SP8695A 
5P86958 
SP8695M 
OAC-87 

OAC-87C 

OAC-87E 

01'.1875201 
OM87S202 

346-1 
346- 1 

346-1 
596-1 
259-1 
259-1 
259·, ~ 

• 935 
, 598-40 

• 935 
321-51 
322-76 

• 935 
321-52 
322-77 

1020-69 
1020-72 

National uNi875295 .1270 
1005-64 

National OM87S296" 1270 
1005-71 

National DM87S95 ,,1281 
1021-42 

National OM87S96 .1281 
1021-43 

Teledyne S 8700 317 -37 
11 152·11 

TeledyneS 8701 318-3 
~ 152-11 

AMO 8702A 1004 -54 
1511-1 

Intel MS702A 
8702A 

"1aI.onal MM8702A 
MM8702A-4 

Teledyne S 8702 

Teledyne S 8703 
7eiedyne S 8704 

Teledyne S 8705 
Intel M8708 

8708 
Siemens TCA871 
Beckman 872-01 

872-D2 
Plessey SP8720 

Pi",s~'''''y SP8725 
Beckman 873·15 

873-78 
873-88 

Pl~ssey 

Plessey 
Plessey 

Intel 

SP873S8 
SP87368 
SP8740 
SP8740A 

'SP8740B 
SP8740M 
8741 

1004-55 
1511·1 
'004 -56 
1004-69 

318-35 
, 152-11 

317-38 
318-4 
318-36 

1511-1 
1511-1 
547·1 
323 -49 

258-, 
596·1 

.1651 
1510-58 
1510-1 

8750 

8751 

875154 
8752 
8755 

8760 
877 

8770 
8771 

8771 
8772 
8790 

8794 

8795 
A796 

88 

Plessey 

Plessey 

Teledy~e S 

Plessey 

Silicon G 
Plessey 
Intel 

SP8748 
SP87488 
SP8748M 
SP8750B 
SP8750M 
8750 

SP87S1 B 
SP8751M 
8875154 
SP8752B 
8755 

11 127·12 i 
259-137: 
259-138i 
335-42 I 
259-1391 

.1646 I 

1510-48 
1512-42 

11 144-1 

NEC Micro ~PD8755 

, 148-18 
.1848 

~~~~~:: I 
Plessey SP8760 
Beckman 877·151 

877-15V 
877-69C 
877-69M 
877-801 
877-80V 
877-851 
877-85V 

1512-103j 
596-68 i 
323-1081 
323-1091 
324-42 I 
324-43 I 

i 
323-11 °1 
323-111 I 
323.,12

1
! 

323-1 1 :3, 
259-1461 Plessey 

AMI 

Plessey 
Plessey 
Plessey 

SP8770B 
S8771 

SP877iB 
SPS772B 
SP8790 
SP8790A 

SP8790B 

SP8790M 

1020-1 I 
1020-2 I 
259·147, 

259-148 1 
596-4 I 

259-152i 

Plessey SP8194A 

,597-5 " 
259-153 
597-6 I 
259-154\ 
597-7 i 

259-1561 
597-1 ; 

National 
Na~on3i 

PMI 

SP87948 ~~~:~571 
SP8794M 

597 -3 
OM8795 1021 -57 
OM8796 1021-60 

MUX-88 * 962 
MUX-88A * 962 

315-21 
MUX-88AQ • 962 
MUX-88B ,,962 

315-31 
MUX-88BQ • 962 
MUX-88E ... 962 

315-22 
MUX-88EQ ,,962 
MUX-88F ,,962 

315-32 

88C20 National 
MUX·88FQ 
OS88C20 
MM88C20 
H088C29 
MM88C29 

• 962 
337-16 
215-77 
215-72 
215-74 
334-52 
215·68 
215-70 
334·3 
336-49 
254-13 
337-5 
254-6 
348-6 

Plessey SP874i 
SP8741A 
SP87418 
SP8741M 

PieSS6y SP8743 
SP87438 
SP8743M 

Plessey SP8745 
SP8745A 
SP8745B 
SPS745M 

P1essey Spa?46 

Intel 

SP8746A 

SP8746M 
8748 

NEC Micro I'PD8748 

~oe7480 

88C29 Harris 
National 

86C30 HarriS HD88C30 
MM86C30 596 -17 Nationai 

259-50 
259 -51 88LS20 National OS88lS20 

DS88l12 
OS88L20 
OS88OO 
088802 
OS8303 

596-165 88L12 
259 -1 8 88L20 
259 -19 8800 
259-20 8602 
596 - i 68 8A03 
259-25 

259·27 
.1648 

1510-38 
15::>0·;) 

11 144-1 
11 146-12 
11 148-18 
.1849 

1510-39 
.1849 

8805 
8806 
8807 
881 
8810 

National 
National 
Nabonal 
Nabona! 
Nl!!ioo!!! 

__ j~<")nr.",,.... 
IV!IVVV .... 1.,.1 

MT88048E 

National MH8805 
National OS8806 
National OS8807 
Beckman 881 
NatJo.1al 088810 

• 518 

343-48 

316-24 
599-92 
316-20 
316-::>5 
599-93 
343-11 
348-7 
343-50 
612-8 
233-1 

!t Indicates page nUritb6i in Application ~Jote Dlrectory. 
* Indicates additional data is provided on the page noted. Ie MASTER 1978 



Base Base 
Number Source DevICe Page-Une Number Source 

-----------------------2~~~-2=0 

8811 

8812 

8813 

8817 
8819 

8820 

8822 
883 

8830 

8830 

8831 

8832 

8833 

8834 

8835 

8836 

8837 

8838 

8839 

8840 
8842 

I 8844 

1
8846 

I 8853 
I 8855 

8856 

8857 

8858 

8859 
8861 

8863 

8864 

Nabonal 

National 

National 

National 
Nabonal 

AMO 

Mitel 

National 

Signetics 

TI 
National 
Beckman 

AMO 
National 
NallOnal 

Signetics 
TI 
AMO 

National 

TI 

AMO 
National 

TI 

National 

National 

National 

National 

Nat1Of1al 

AMO 
NatIOnal 

National 

National 
National 

National 
National 
National 
National 
National 

National 

NatIOnal 

National 
National 

National 

National 

OS8811 

OS8812 

DS8813 

OS8817 
058819 

OM8820 
OM8820A 
MT8820 

MT8820A 
MT8820AE. 
OS8820 

OS8820A 
OS8820 
OS8820A 
058820 
058822 
883-X 
883-4 
883-5 
OM8830 
DM8830 
058830 

058830 
OS8830 
OM8831 

058831 

OS8831 

DM8832 
OS8832 

OS8832 

OS8833 

058834 

058835 

058836 

058837 

058838 
058838 

058839 

OM8840 
OM8842 

OS88-44 
OM8846 
OM8853 
058855 
OS8856 

OS8857 

058858 

OS8859 
058861 

058863 

OS8864 

Ie MASTER 1978 

233 -188 8865 
254-22 
233-144 
254-11 

* 51-8 
343-51 
343-52 
233-94 
254-25 
337-14 
337 -24 
598 -127 
598-1 
596-1 
596-151 
337-18 

11 106-4 
11 106-5 

• 106-6 
337 -26 
337 -20 
337 -28 
337 -30 
335-13· 
598-156 
599-11 
598 -141 
333-26 

11 139-2 
333-32 

11 106-4 
11 106-5 
11 106-6 

333-34 
333-38 
332-4 
333-44 

11 105-9 
332-6 
333-46 

., t06·~ 
11 lil-3 
11 111-4 

332-8 
333-48 
333 -50 
332-10 , 
333-60 i 

11 106-5 I 
· 332-12 I 

333-53 1 
341-50 

1510-161 
11 106-5 

341-56 

• 106-5 
.341-52 
1510-162 

• 106-5 
336-2 

11 106-5 
336-18 

11 106-5 
341-4 
341-6 

• 106-5 
341,54 

'106-5 

• 111-3 
11110-8 
11 111-3 

326-123, 

"111-3 i 
251-78 ; 
326-1401 
325-60 I 

11 109-14 ! 
325-16 I 

11 109-14 
325-11 

11 109-14 
326-30 
326-178 

11 109-14 
326-133 

11 109-14 
326-148 

8866 

8867 
8868 
8869 
8870 
8871 
8872 
8873 
8874 
8875 
8876 
8877 
8879 
8880 

8884 
8885 
8887 
8889 
8890 

8891 
8892 
8895 
8897 
8898 
8899 
890 
8900 

8901 
8902 
8903 
9907 
8909 
8912 
8915 
8916 
8920 
8921 
8922 
8923 
8942 
8963 
8972 
8973 
8974 
8976 
8977 
8996 
9 

9LSOO 

9LSOl 

9LS02 

9L503 

9L504 

9LS05 

9L508 

9L509 

AMI 
National 

National 

National 
National", 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
Signetics 
National 
National 
National 
National 
AMI 

National 
NatIOnal 
National 
National 
National 
National 
Signetics 
National 

Fujitsu 
Fujitsu 
Fujitsu 
f=~ji15u 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Plessey 
Plessey 
Plessey 
Plessey 
Sanyo 
National 
Sanyo 
National 
National 
National 
National 
AMI 
GI 
lIT 
Fairchild 

Raytheon 

Raytheon 

Fairchild 

Raytheon 

Fairchild 

Raytheon 

Fairchild 

Raytheon 

Fairchild 

Raytheon 

Fairchild 

I Raytheon 

Fairchild 

Device 

S8865 
OS8865 

058866 

OS8867 
OS8868 
OS8869 
OS8870 
OS8871 
OS8872 
OS8873 
OS8874 
OM8875 
OS8876 
OSB877 
OS8879 
OS8880 
OS8880 
OS8884A 
OS8885 
OS8887 
OS8889 
S8890 

OS8891 
OS8892 
058895 
OS8897 
OM8898 
OM8899 
TBA890 
OS8900 

INS8900 

M8890l 
M88902 
MB8903 
M13Moi'1' 
MB8909 
MB8912 
MB8915 
MB8916 
SP8920 
SP8921 
SP8922 
SP8923 
LM8942 
OS8963 
LM8972 
OS8973 
OS8974 
OS8976 
OS8977 
S8996 
AY9-1000 
ZTK9 
9LSOOC 
9LSOOM 
9LSOOC 
9LSOOM 
9LS01C 
9LS01M 
9LS02C 
9LS02M 
9LS02C 
9LS02M 
9LS03C 
9LS03M 
9LS03C 
9LS03M 
9LS04C 
9LS04M 
9LS04C 
9LS04M 
9LSO.5C 
9LS05M 
9LS05C 
9LS05M 
9LS08C 
9LS08M 
9LS08C 
9LS08M 
9LS09C 
9LS09M 

Base 
Page-Une Number Source Device 

• 109-14 
1020-5 
326-1 

11 109-1 
326-

11 109-1 
326-1 
326-1 

326-1 
326-1 

Raytheon 9LS09C 
9LS09M 

9LS10 Fairchild 9LS10C 
9LS10M 

Rayu'1eon 9LS 1 OC 
9LS10M 

9LS107 Raytheon 9LS107C 
9LS107M 

9LS109 Fairchild 9LS109C 
9LS109M 

Raytheon 9LS109C 
9LS109M 

9LS 11 Fairchild 9LS 11 C 
9LS11M 

Raytheon 9LS11 C 
9LS11M 

9LS 112 Fairchild 9LS 112C 
9LS112M 

Raytheon 9LS112C 
9LS112M 

9LS 113 Fairchild 9LS 113C 
9LS113M 

Raytheon 9LS113C 
9LS113M 

9LS 114 Fairchild 9LS 114C 
9LSl14M 

9LS t 14 RaytheOn 9LS 114C 
9LS114M 

9LS 12 Raytheon 9LS 12C 
9LS12M 

9LS122 Raytheon 9LS122 
9LS122C 

9LS122M 

9L5123 Raytheon 9LS123 
9LS123C 

9LS123M 

9LS125 Faircllild 9LS125C 
9l"S125M 

Raytheon 9L5125C 
9L5125M 

9LS126 Fairchild 9LS126C 
9L5126M 

Raytheon 9LS126C 
9LS126M 

9LS 13 Fairchild 9LS 13C 
9LS13M 

Raytheon 9LS13 
9LS13C 

9LS13M 

326-1 ! 9LS1_32 Fairchild 9LS132C 

326-128: 
1020-9 : 
558-138: 
559-80 I 

241-1311 
241-132; 
241-1421 9LS133 

241-1431 

242 -80 I 9LS136 
242-81 

245-1441 

245-145 
245-157) 9LS138 

245-1581 
242-64 I 
242-65 
242 -84 ' 9LS 139 
242-85 I 

226-17 
226-18 
226 -27 9LS 14 
226-28 
226-93 
226-94 
226-103 

9LS132M 
Raytheon 9LS132 

9LS132C 

9LS132M 

Fairchild 9LS133C 
9.LS133M 

Fairchild 9LS136C 
9LS136M 

Raytheon 9LS136C 
9LS136M 

Fairchild 9LS138C 
9LS138M 

Raytheon 9LS138C 
9L5138M 

Fairchild 9LS 139C 
9LS139M 

Raytheon 9L5139C 
9LS139M 

FairchilO 9LS14C 
9LS14M 

Raytheon 9LS14 
9LS14C 

226-104 9LS14M 
239-30 
239 -31 9LS15 Fairchild 9LS15C 
239 -40 9L515M 

239 -41 Raytheon 9LS15C 
239 -84 9LS 15M 
239-85 

Arranged alphanumerically from left to right 

PART NUMBER I 
Base 

Page-Une Number Source 

239-93 
239-94 
241-28 
241-29 
241-38 
241-39 
236-52 
236-53 
235-72 
235-73 
235-82 
235-83 
238-1 
238-1 
238-1 
238-1 
235-.1 
235-1 
235-1 
235-1 

235-95 
235-1 
235-1 
235-1 
235-1 
235-1 
235-1 
241-92 

* 275 
* 275 

250-1 

* 275 
250-1 

* 275 
* 275 

251-68 

* 275 
251-69 

9LS151 Fairchild 

Raytheon 

9LS152 

Raytheon 

9LS153 Fairchild 

Raytheon 

9LS 155 Fairchild 

Raytheon 

9LS 156 Fairchild 

Raytheon 

9LS157 Fairchild 

Raytheon 

9LS 158 Fairchild 
9LS 158 Fairchild 

Raytheon 

9LS160 Fairchild 

Raytheon 

9LS161 Fairchild 

Raytheon 

9LS162 Fairchild 

Raytheon 

9LS163 Fairchild 

Raytheon 

225-73 
225 -74 

225-80 II 

225-81 
225-103 1 9LS164 
225-104: 
225-112i 
225-113' 

Fairchild 

9LS151C 
9LS151M 
9LS151C 
9LS151M 
9LS152C 
9LS152M 
9LS152C 
9LS152M 
9LS153C 
9LS153M 
9LS153C 
9LS153M 
9LS155C 
9LS155M 
9LS155C 
9LS155M 
9LS156C 
9LS156M 
9LS156C 
9LS156M 
9LS157C 
9LS157M 
9LS157C 
9LS157M 
9LS158C 
9LS158M 
9LS158C 
9LS158M 
9LS16OC 
9LS160M 
9LS160C 
9LS160M 
9LS161C 
9LS161M 
9LS161C 
9LS161M 
9LS162C 
9LS162M 
9LS162C 
9LS162M 
9LS163C 
9LS1S3M 
9LS163C 
9LS163M 
9LS164C 

9LS164M 

~~~~~~:I Raytheon 9LS164 

* 264 . I 
* 264 I 

255-133! 

* 264 i 
255-1341 

255-15419LS168 
255-155 9LS169 

* 264 9LS170 
* 264 

255-163 

* 264 

Fairchild 
Fairchild 
Fairchild 

Raytheon 

255-164 
239-185 
239-186 
244-149 
244-150 

9LS173 Fairchtld 

9LS174 

244-158 

244 -159 9LS175 
232-187 

232-188 1 
232-197 
232-198 9LS181 
232-143 
232-144 
232-153 

Fairchild 

Raytheon 

Fairchild 

Raytheon 

~airchild 

Raytheon 

232 -154 9LS 190 Fairchild 
255-188 
255-189 

* 264 
* 264 

255-197 

* 264 
255-198 

9LS191 

238-171!9LS192 
238-172 1 

238-180 : 
238-181 

Raytheon 

Fairchild 

Raytheon 

Fairchild 

Raytheon 

9LS164C 

9LS164M 

9LS168C 
9LS169C 
9LS170C 
9LS170M 
9LS170C 
9LS17OM 
9LS173C 
9LS173M 
9LS174C 
9LS174M 
9LS174C 
9LS174M 
9LS175C 
9LS175M 
9LS175C 
9LS175M 
9LS181C 
9LS181M 
9LS181C 
9LS181M 
9LS190C 
9LS190M 
9LS190C 
9LS190M 
9LS191C 
9LS191M 
9LS191C 
9LS191M 
9LS192C 
9LS192M 
9LS192C 
9LS192M 

232-78 
232-87 
232-88 
232-11 
232-11 
232-1 
232-1 
247-1 
247-1 
247-1 
247-1 
248-48 
248-49 
248-57 
248-60 
229-150 
229-151 
229-159 
229-160 
228-21 
228·22 
228-31 
228-32 
229-199 
229-200 
229-208 
230-3 

1027-61 
253-56 

1027 -62 

* 272 
* 272 

253-64 
1027-74 

* 272 
253-65 

1027 -75 
230-172 
228-174 
247-48 
247-49 
247 -57 
247-58 
237-27 
237-28 
237 -187 
237 -188 
237-195 
237-196 
237-62 
237-63 
237-75 
237 -74 
224 -47 
224-48 
224-52 
224-53 
230-80 
230-81 
230-89 
230-90 
228-90 
228-91 
228-99 
228-100 
230-137 
230-138 
230-147 
230-148 

81 



Ie MASTER 

I_:a_u~_~_r __ so_u_rc_e ___ ~~~~ ___ Pag~~~ I 
/alS '; 03 ;:~irchiid :~~ ~ :;~ ;;:: ~:: I 

:_:_:_be_r __ s_o_urc_e __ ~_:_i:_:_n_", __ P_89_e-_L_ln_e I :::ber Source 

9L8260 Fairchild ~~~~~~~ ;~~ :~~ 19L5373 Raytheon 

Device 

9LS37M 
9LS373 
9i..S373C 
9LS373M 
9lS374 
9LS374C 
9LS374M 
9LS377 
9LS377C 
9LS377M 
9LS38C 
9lS38M 
9LS38C 
9LS38M 
9L8386C 
9lS386M 
9LS390C 
9lS393C 
9L8393M 
9lS395C 
9LS395 
9LS395C 

Page-Une 
242 -11 

* 288 

Sase 
Number Source Oevlce Page-Un!: 

Raytheon 9LS66C 

i 

/9LS194 

1,,8:95 
i 

9LS'97 

9LS.2J 

9LS20 

9LS21 

JSLS" 

JOLS'" 

19,s240 

j 

row 
I 
19L5242 

9LS251 

Raytheon 9lS261 • 284 I 

9lS261 C * ~:: _136ij9LS3 7 4 Raytheon 

f1LS-l~~C 22B b l:.lbj * 288 
I 

9LS90 
9LS193M 228- 159j * 288 
9LS 194C 252-8 .. 288 
9LS194M 

qavt~-t~on 9LS194AC 
9LS194AM 

8aytheon 9LS195AC 

9LS195M 

9LS196rv~ 

9LS,96C 

9LS197C 

9LSi97 M 
9LS'97C 
9LSi97M 

9LS20M 
RaytMon 9LS20C 

9LS20M 
Fal'chil'c 9L521 C 

9LS21M 
Ra,;th€on 9L521 C 

~a !c"'!d 9LS22C 
9LS22M 

Raytt,€on 9LS22C 

Raytheon 9LS221 
9LS221C 

9LS221f..4 

Raytheon GLS240 

9LS240C 

9lS240M 

RaylMQn 9L5241 

9lS24iC 

iiLS24iM 

Raytheon, 9LS242 

9LS242M 

R;1,ihcon 9LS243 
9lS243C 

9lS24-3M 

Rayttwoo 91..5244 

9LS244C 
9LS244M 

Falrcnlld 9LS251 C 
8LS251M 

Rajtheon 9LS2~ 1 C 
9LS25 i "-~ 

252-9 
252-16 
252 -1 7 9LS266 Farrchii·j 
251·12C! 
2~~1! ::(?ythfi0t1 

251 -i28! 
251 "': 29 f 9LS27 Fa;;"::::Hki 

1. C,2.'6 ".8 ... j '026 -, 9 Raytheon 
C,c.o ~'C I j 
229 -92 I 9LS279 Fairchild 
229 -1001 

229-1011 Raytheon 

227 -1 051 
227 -1 06 9LS28 Fairchild 

227 ~ , ~ I Raj't:1eon 
22'1-115 

9LS261M * 284 i 

9LS266C 
9LS266M 
9l.S266C 
9LS266M 
9LS27C 

223 -137 
244 -17Sj9LS377 Raytheon 
244 -180 
::!!44 -188! 
244 -1 691 9LS36 Fairchild 
245-99 

Raytheon 245-10.0/ 
245 -109 

245 - i 1019LS386 Raytheon 
246-172 
246 -173 9LS390 Fairchild 
246 -i 82 91 S393 Fairchdd 
246-183 
245 -146 9LS395 Fairchild 

9LS395 Raytheon 

• 288 
.288 
* 288 
* 288 

242-1.50 * 288 ~ 
242-151 
242-157 
242-15 

244-11, 
244-11 
230-36 
227-60 
227-61 
252-50 i 

* 291 
.291 

252-56 

9LS92 

9LS92 

;~~ :;; i 9l..5283 Fairch!!(; 

9LS27M 
9LS27C 
9LS27M 
9LS279C 
9LS279M 
9lS279C 
9LS279M 
9lS28C 
9LS28C 
9lS28M 
9LS283C 
9lS283M 
9lS283C 
9LS283M 
9lS290C 
9LS290M 
9LS293C 
&LS293M 
9LS295C 
9lS295M 
9LS295AC 
9LS295AM 
9LS298C 
9LS296M 
9lS298C 

245-161 
245-162 
223-56 I 
223 -57 

223-771 

9LS395M .. 291 9LS93 
240 -37 Rayt!16on 
240-38 
238 -80 9L5290 Fa!rchlld 
238-81 
238 -90 9LS293 Fairchild 

;,~~ :~ ~519LS295 Fa:rchiid 
240-156 
240-164 Raytheon 
240 ,165 

915298 AMD 
.. 275 

223 -78 9LS40 
229-29 

Fairchild 9LS40C 
9LS40M 

229 -30 Raytheon 9lS40C 
227 -33 9L8401>.4 
227 -34 9LS42 Fairchild 9lS42C 
25~,-34 9LS42M 

252,57 
240-10 

252 -35 I Raytheon 9lS42 * 266 
252 -41 9LS42C • 266 

248 -170 9LS42M .. 266 
248-171 231-172 

9LS95 

• 275 I 
250- 1 98

j 

252-421' 231-171 

237 -132 9LS43 Rayth.eon 9LS43 .. 266 9S04 

• 275 248 -176 9LS43C * 266 
251 -3 9lS298M 237-133 231 -90 9S05 

* 279 i 248 -177 9LS43M .. 266 
335 -36 I Raytheon 9LS298C 237 -139 231 -91 9S41 

• 279 248-182 91844 Raytheon 9LS44 * 266 I 

* ~~;.621 9LS298M ~!~~;~I 9LS44C .. ~~ 1<

J

19S42 

* ~~! ·63 j 9LS299 Raytheon :~~~::~ ~~~ ~ ~;: 9LS44M * ~~~ ~ i ; 1 90 

336 -38 I 9L S30 Falrch,ld 9LS30C 239 -136; 9lS490 FairChild 9LS490C 230 -39 • 900 
• 279 , I 9LS30M 239-137 9LS5l Fairchild 9LS51C 243-158, 

• ~~~ -31~ I P3)~~eor :~~;~~ 2~9 -1:; f Raytheon ;~;! ~ ~ ~:~: ~ :,! 
332 3' I 9[.'332 F3'(:'''!d 9;'S32C ~~;-:..,. II 9lS51M 243-169. 9000 
282 I 9lS32M ~~~:i~ 9LS54 Fairchild 9lS54C 243 30 

: 282' RJi::-:80~ 9:...S32C , .. 5 -,<I 9LS54M ;!43 ~31 I 9001 

• ~:~ -5~ 1 9L 833 Fa'rch;id ~~~;~~ ~:~ ~;:5 Raytr.60n :~;~:~ ~:; ~~ f 
340-7 Ra,'t~eon 9LS33C 245-188 9LS55 Fairchild 9LS55C 243-177 9002 

'." .c2"o8ft£2~- 'j 9LS33M 245.-i.89 1#LSS5M 243-1781 
9LS365 FairchliO 9lS365C 225 -136 Raytheon 9LS55C 243 -166, 

c ~~_°ft -56 !,' 9lS365M ~:~-137 I ft' ~~~ft 9LS55M ;:~/-~/'~711 
~ 3_~')47'O!,OQ~ -9 II Raytheon :~;;;~ : ;;~ , .... ->OIV Fairclliiu :~;:;~~ ;;7~7~: 9003 

~ _ 225 ~156 I Raytheon 9LS670C 24i -84 I 
* 279 I 9LS365M * 286 9lS670M 247 -85 
.. 279 j' 225-157 9LS73 Fairchild 9LS73C 236-34 

250-54 ! 9LS366 Fairchlid 9LS366C 226-155 9LS73M 236-35 
250-55 I 9LS366M 226-156 Raytheon 9l873C 236-48 9004 
250-62 I Raytheon 9LS365 • 286 9lS73M 236-49 

9LS86M 
Fa;rch':C SLS90C 

9lS90M 
Raytheon 9LS90 

9LS90C 

9LS90M 

Raytheon 9L591 
9lS91C 

9LS91M 

Fairchild 9LS92C 
9LS92~J. 

Raytheon 9LS92 
9LS92C 

9lS92M 

Faiic-hild 9LS93C 
9lS93M 

Raytheon 9LS93 
9LS93C 

9LS93M 

Fairchild 9lS95C 
9LS95M 

Raytheon 9LS95SC 

9LS95BM 

Falfch,id 9S04AC 
9S04AM 

Fairchild 9S05AC 
9S05AM 

Fairchild 9841 C 
9S41M 

Fairchild 9S42C 
9S42M 

Burr-Brown DAC90B 
DAC90S 

SGS 

Signetics 
FalrchtiO 

Fairchild 

ITT 
Fairchild 

In 

TCASOO, 

TBA900 
9OO0C 
9000M 
9C01C 
9C01M 
In9001 
9002C 
9002M 
!TT9002-1 

NallOl1al OM9002C 
Fairchild 9003C 

9003M 
iTT ITI9003-1 

1TI9003-5 
National DM9003C 
Fairchild 9OO4C 

9004M 

244-107 
244-108 

229-28 
.. 268 

* 268 
229-43 

* 268 
229-44 

* 272 
• 272 

253-94 
1027 -95 

* 272 
253-95 

1027 -96 
231-1i 
23~ -12 

.. 268 

* 268 
231-19 

* ,268 
231 -20 
227 -31 
227 -32 

* 268 
* 268 

227 -45 

* 268 
227 -46 
251 
251 
251 

1026-14 
251 -18C 

1026-15 
226-55 
226-56 
226-12f!. 
226-130; 
239-110[ 
239-11 
242-190: 
242-19' 
321-31 
321 -32 
558-72 
613·164! 

11 129-2 ' 
561-38 
234-,15' 
234-116 
234117 
234-118 
234 -123 
241 -105 
241-106 
241 -113 

241-121 
241-2 
241-3 

25'),6:1 : 9lS366C * 286 9LS74 Fa.rchild 9LS74C 236-164 ITT iTI9004-1 

241 -'() 
241-11 
241 -18 
240-2 
240-3 
240-10 

'9UP'j3 91.5253(; 249-6;' i 226-174 9LS74M 236-165 lTI9004-5 

I 9LS253M 249-62 ! 9LS366M * 286 I Raytheon 9LS74C 236-1741 Nationai DM9OO4C 240-17 
I '-'ctYlllc.;,! fiLS;::),i\:, L4;J-/;C ! 226-1751 9lS74M 236-175,9005 Fairchild 900SC 244,7 

",-X",",, 24::; -73 9<,5367 Fa"c'wo 9i...S361C 225 -1381 91_S75 Ray\heo!1 9lS75C 246 -1531 9005M 244·8 
I"''-''J'''' 9cS2SSC: ",,' ~lLS36I'M 225-13.91 9LS75M 246-1541 In ITI9005-1 244·15 

I, ::::,; "'''''' :~mE E:: ~~I ,,""~ :~~::;c · ~::t60 i ::::: :::: :~m~ ~E:: 1U _ ~:.":: ~';c l?!: 
Ray;""',,,, 9LS.!57C b1tl'1;UI 9L5367M * 228::>~ 1~'_11 ~_ .. ',~~ ... 7,.8 9LS77M 246-117 1 9006M 244-66 I 9LS257M 248-128, ~"" '.~::, Ravtheon 9LS78C ::>3~-43 rv,.t'M;l1 !)~ft9(lflf>C: 244-137 

',~L~~~O ~:::~:~ ~~~~~:~ ~:r~~ 119~Sj58 :::~:n :t~H:~ .. ~E:~~; 1,9LS83 Fairchi~ ~~~:~~ ;~~~EI'I :: ::::::: ::~~ ~;ti~! 
01 C'>"n C,;.h";U 9LS25i5M 248 -95 9lS363C * 286 Raytheon 9lS63A'C ~~~ -77: • 9006M 2244~ ~61' 

I
::,:::V Fa;:cr"ld ~~f~f.~~ f~F~q 9lS368M * ~~r:::j '9LS85 ::~=n :~~Ht1 ~~r~~ 1,9009 ~:a:onai ~~r~~c ~:i~: 

9LS26M 2~;:;7;19LS37 Fairchild 9LS37C 241-202 9LS85M 225-20 Fairchild 9OO9C 240-77 
Haytheon 9L826C 242 -178 9lS37M 241 -203

1 

9LS86 Falfchild 9LS86C 244 -97 9009M 240 -78 
l. ______________ ~G~~,~s:2:&I:~ ____ ~24:.2~'-~1~7:911 ______ ~R:ay~tn~e:or __ ~9~L~S~3~7:C ____ ~2:4:2~-1~0~ ______________ ~9~L~S~86~M~ ____ ~24~4~-~9~8~1 ______________________________ ~ 
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Balle 
Page-Une Number Source DevIce 

a.-
Number Source Device 

---------------------------

901 

9012 

9014 

9015 

9016 

9017 

902 
9020 

9022 

9024 

903 
904 

905 
9050 

9060 

9080 

909 

91LO 
91L01 

91L02 

91L11 

91L12 

91L30 

91L40 

910 

In 

National 
National 
Plessey 
Fairchild 

National 
Fairchild 

Fairchild 

Fairchild 

In 

National 
Fairchild 

National 
Fairchilrl 

In 

Fairchild 

In 

Fairchild 

In 

PanasoniC 
IPI 
PanasoniC 
PanaSoniC 
AMD 

AMD 

AMD 

Harris 

AMD 
AMD 

AMD 

AMD 

AMD 

AMD 

AMI 

AMD 

SGS 

In9009-1 
In9009-5 
DM9009C 
BlC901 
SL901 
9012C 
9012M 
DM9012C 
9014C 
9014M 
9015C 
9015M 
9016C 
9016M 
In9016-1 
In9016-5 
DM9016C 
9017C 
9017M 
BLC902 
902OC· 
9020M 
In9020-1 
In9020-5 
9022C 
9022M 
1TI9022-1 
1TI9022-5 
9024C 
9024M 
1TI9024-1 
In9024-5 
AN903 
MC904 
AN904 
AN905 
9050C 
9050D 
9050E 
9060C 
90600 
9060E 
9080A 

9080AC 
9080AM 
HA-909 

91 LOEC 
91L01A 
91L01B 
91L01C 
91L02 
91 L02A 
91 L02AM 
91 L02B 
91 L02BM 
91 L02C 
91 L02CM 
91L11A 
91L11B 
91L11C 
91L12A 
91L12B 
91L12C 
91L30AC 
91L30AM 
91L30BC 
91L30BM 
91L30CC 
91L30CM 
91L30DC 
S91L30AC 
S91L30AM 
91L40AC 
91L40AM 
91L40BC 
91L40BM 

91L40CC 
91L40CM 
91L40DC 
TCA910 

240-85 
240-86 
240-92 

*1656 
560-29 
242-26 
242-27 
242-47 
244-1 
244-1 
245-42 
245-43 
225-1 
225-1 
225-1 
225-1 
226-7 
226-68 
226-70 

*1656 
235-193 
235 -194 
235 -195 
235 -196 
236-83 
236-84 
236-90 
236-91 
235-59 
235-60 
235-62 
235-63 
547-1 
319-1 
547-1 
547-1 

1009-70 
1009-25 
1008-93 
1009-75 
1009-31 
1008-100 
1514-2 

" 148-2 
" 148-3 

1510-110 
1510-111 

* 656 
580-40 

11 113-9 
11 113-10 
11 113-13 

1018-107 
1014-84 
1014-24 
1013-102 
1017-59 
1017-48 
1017-49 
1017-10 
1017-12 
101"6-97 
1016-98 
1014-78 
1014-19 
1013-98 
1014-72 
1014-14 

. 1013-94 
1018-57 
1018-58 
1018-32 
1018-33 
1018-22 
1018-23 
1018-4 
1018-61 
1018-62 
1019-48 
1019-49 
1019-32 
1019-33 
1029-77 
1019-22' 
1019-23 
1019-9 
558-73 
613-165 

9101 

9102 

9102 
9107 
9109 

911 

9111 

9112 

9130 

9135 

9140 

9145 

915 
917 
918 
920 

9208 

AMD 

AMD 

Plessey 
AMD 
Fairchild 

Harris 

SDiconlx 

AMD 

AMD 

Fairchild . 
AMD 

AMI 

AMD 

AMD 

AMI 

AMD 

Signetics 
Plessey 
Plessey 
Fairchild 
National 
Plessey 
RCA 
Signetics 
AMD 

9101A 
9101AM 
91018 
9101BM 
9101C 
9101CM 
91010 
9102A 
9102AM 
9102B 
9102BM 
9102C 
9102CM 
9102D 

MN91 02 
9107-6 
9109C 
9109M 
HA-911 

L911 

L911CJ 
9111A 
9111AM 
9111B 
9111BM 
9111C 
9111CM 
9111D 
9112A 
9112AM 
9112B 
9112BM 
9112C 
9112CM 
91120 
9112C 
9112M 
9130AC 
9130AM 
9130BC 
9130BM 
9130CC 
9130CM 
9130EC 
S9130BC 
S9130BM 
S9130CC 
S9130CM 
S9130EC 
9135F 
9135G 
9135H 
9135J 
9140AC 
9140AM 
91408C 
9140BM 
9140CC 
9140CM 
9140EC 
S9140AC 
S9140BC 
S9140CC 
S9140EC 
9145G 
9145H 
9145J 
9145S 
TBA915 
SL917 
SL918 
TBA920 
TBA920 
TBA920 
CA920 
TBA920 
9208 
9208BC 
9208BM 
9208CC 
9208DC 
9208M 

• 129-2 
1014-85 
1014-86 
1014-25 
1014-26 
1013-103 
1013-104 
1013-77 
1017-46 
1017-47 
1017-11 
1017-13 
1016-99 
1016-1 
1016-75 

260-16 
1009-1 
253-1 
253-1 

1014-79 
1014-80 
1014-20 
1014-21 
1013-99 
1013-1 
1013·70 
1014-73 
1014-74 
1014-15 
1014-16 
1013-~95 

1013·96 
1013-64 
253-1 
253-1 

,1018-59 
1018-60 

1017-95 
1017-91 
1017 -90 
1017-89 
1019-50 
1019-51 
1019-34 
1019-35 

560-31 
560-1 
560-1 
560-1 
560-1 
560-1 

1511-1 
1022-63 
1022-64 
1022-50 
1022-45 
1022"-80 

9214 

9216 

9217 . 

9218 
9255 
9260 
9260 
9261 

9262 

9263 

9264 

9265 

9266 

93Hoo 

93H72 

93Loo 

AMD 

AMD 

AMD 

AMD 
EA 
AMI 
AMI 
AMI 

AMI 

AMI 

AMI 

AMI 

AMI 

Fairchild 

Fairchild 

AMD 

Fairchild 

93L28 AMD 

Fairchild 

93L412 Fairchild 

93L415 Fairdlild 

93L420 Fairchild 

93L421 Fairchild 

93L422 Fairchikl 

93L425 FalrchIId 

93Soo Fairchild 

93S05 Fairchild 

93S10 AMD 

Fairchild 

93S12 Fairchild 

93S 137 Fairchild 

93S16 AMD 

PART NUMBER IN 
Base 

PIIge-Une Number Source Device 

9214C 
9214M 
9216 
9216BC 
9216BM 
9:f16CC 
9217AC 
9217AM 
9217BC 
9217BM 
9218CC 
EA9255 
S9260 
S9260 
S9261 

1021-71 
1021-72 
1512-8 
1023-29 93S194 
1023-30 
1023-17 93S21 
1023-68 
1023 -69 93S22 
1023-31 
1023 -32 93S41 
1023-19 
1511 -47 93S42 

* 364 
559 -46 ! 93S43 

*.:l64 
559 ·47 

S9262 * 359 93S46 
559-48 93S47 

S9263 * 364 
559 -49 93S48 

S9264 * 364 
559 -50 93S62 

S9265 * 364 

S9266 

93HooC 
93HooM 
93H72C 
93H72M 
93LOOC 
93LooM 
93LooC 
93LOOM 
93L28C 
93L28M 
93L28C 
93L28M 
93L412C 
93L412M 
93L415 
93L415C 

93L415DC 
93L415DM 
93L415FC 
93L415FM 
93L415M 

93L415PC 
93L420C 
93L420M 
93L421C 
93L421M 
93L422 
93L422C 

559-51 9300 

* 359 
559-52 

1026-31 
1026-32 
1026-33 
1026-34 
1025-47 
1025-48 
1025-53 
1025-54 
1028-11 
1028-12 
1028-14 
1028-13 
1013-27 
1013-31 

.1137 
*1137 

1015-101 
*1137 
*1137 
*1137 
*1137 
*1137, 

1015-11 
*1137 

1012-37 
1012-55 
1012-95 
1012-99 

*1132 
*1132 

1013-29 

9301 

9302 

93L422DC *1132 9304 
93L422DM *1132 
93L422FC * 1132 
93L422F~ *1132 
93L42;2M * 1132 

1013-32 
93L425 *1137 
93L425C .1137 

1015-1 
93L425DC *1137 
93L425DM .1137 9305 
93L425FC *1137 
93L425FM * 1137 
93L425M *1137 

93L425PC 
93SOOC 

93S00M 

93S05C 
93S05M 
93S10C 
93S10M 
93S10C 
93S10M 
93S12C 
93S12M 
93S137C 
93S137M 
93S16C 

1016-8 9306 
*1137 

251-141 9307 
1026-41 

229-1 
229-1 
229-1 
250-22 
250-23 

9308 

232-1 9309 
232-181 
228-43 

93S16M 
Fairchild 93S16C 

93S16M 
Fairchild 93S194C 

93S194M 
AMD 93S21C 

93S21M 
AMD 93S22C 

93S22M 
Fairchild 93S41 C 

93S41M 
Fairchild 93S42C 

93S42M 
Fairchild 93S43 

93S43C 
93S43M 

Fairchild 93S46C 
Fairchild 93S47C 

93S4'7M 
AMD 93S48C 

93S48M 
Fairchild 93S62C 

93S62M 
AMD 9300C 

9300M 

Fairchild 9300C 

9300M 

In iTT9300-1 

ITT9300-5 

Motorola MC9300 

National DM9300 

Raytheon RC9300 

RM9300 

Signetlcs N9300 
AMD 9301C 

9301M 
Fairchild 9301 C 

In 

Motorola 
National 
Signetics 
Fairchild 

AMD 

Fairchild 

In 

Motorola 
Raytheon 

Signatics 
Fairchild 

9301M 

ITT9301-1 
ITT9301-5 
MC9301 
DM9301 
9301 
9302C 
9302M 
9304C 
9304M 
9304C 
9304M 
1TI9304-1 
ITT9304-5 
MC9304 
RC9304 
RM9304 
9304 
9305C 

9305M 

AMD 9306C 
9306M 

Fairchild 9307C 
9307M 

Motorola MC9307 
AMD 9308C 

9308M 
Fairchild 9308C 

9308M 
Motorola MC9308 
NEG Amenca /LPB930S 
Raytheon RC9308 

RM9308 
Signetics N930e 
AMD AM9309 

9309C 
9309M 

225-49 
225-50 
255-46 
255-47 
255-36 
255-37 
251-84 

1025-51 
251-85 

1025-52 
251-88 

1026-29 
251-89 

1026-30 
251·92 

1025-56 
251-93 

251-1 
1025 

223-11 
227-2 
231-54 
227-3 
231-55 
230-56 
230-57 
325-44 
325-45 
325-52 
246-79 _ 
246-80 
246-81 
246~82 

246-86 
246-87 
246-89 
246-88 
246-92 

.. 101-4 
249-1 
?49-1 

Ie MASTER 1978 . Arranged alphanumerically from left to right 83 



Ie MASTER 

I 

1 

9310 

1

9311 

I 

9312 

9313 

I 
1

9314 

93145 

9316 

t 
! 

19317 

I 
93174 
9318 

1 g319 

! 
19320 

I 
I 

':M;-'l 

.9322 

84 

Source Device 

~a!r.;hll{! g309C 

9309M 
lIT ~7T9309 .. <! 

in9309·5 
Motorola MC9309 
National DM9309 
NEC America uP89309 
Signelics N9309 

S9309 
AMD 9310G 

93l0M 
Firch,i;; 9310C 

931QM 

Motorola MC9310 

Raytheon RC9310 

S'gnet'cs 
AMO 

Motorola 
Nationa: 
Raytheon 

AMD 

FlIIrchl!d 

RM93iO 
9310 
g31le 
9311M 
931iC 
93l1M 
MC931 1 

OM9311 
RC9311 
RM9311 
9312C 
9312M 
9312G 

In !n9312·1 
:n93'2·5 

Motoroia MC9312 
~atio~a: 'DM9312 
NEe America ILPB9312 
H3Ytheon RC9312 

RM9312 
S'g,'1E'HCS N9312 
Fairchild 9313C 

93l3M 
$;gnfll1C> N93l3 
AMD 9314C 

FdlrC;":t,c' 8314 C 

9314M 
M.)tor(l!-1 ~Cq1 '1 4 

S,qn&liCS N9314 

cdffcndd 93145C 

9314f,~' 

Ar.1i) 9316C 
931RM 

Fairchild 9316G 
9316M 

ITI ITI931€> 
Muloroia MC9316 
~i"t.c,na DM9316 
PJvthOOr. RC9316 

RM9316 
S'gnet!cs 931 6 
"!!lrr~hl!rl 9::!17RC 

9317BM 
'n11CC 
9317CM 

Faorchlid 93174C 
AMD g3l8e 

93l8M 
Fa,"C:1l1d 9318C 

9:318M 
'"l,'\(Foia MC9316 
Na.t,01ai DM931 e 
FaJrcmio 9'318C 

9320M 

P,MU 9321C 
:l3~lM 

Fairdiild 9321 C 
9321tv1 

_AJ.~D 9322C 
9322M 

Falrchild 9322C 
9322M 

ITI iIT9322·j 
:n9322·5 

p~1 
249-106, 

=:S':b~~.~~~.~ __ ~age-line I 
U"U .... ·n.I..l ~ArQ'1?? ?A7 _13cl 

;j,;;i~i~1 D·~;9322 2~ ~ .; ~3 i 
Rc.yliitMi RC&J.2' . ,- 4';' 

249 -111 Signetics N9322 247·157 
E:: : .. ili?:' 
249 ·113 9324 
249 ·114 
249-115 9324 

249. 1161 
229-112, 
229. 1131 

RI'J9322 ;4.";~~501· 
AMD 9324C 224· is?! 

9324M 224.' -188 
f'a-rChiid 9324C 22<1·191 

9324M 224.1921 

2::'9 -1 ~ 6i 

229· 125i 
"'1 0-,0 ~ ~. 

;;~_l.';~li 
229-135 
229 -138 

233 -461 
233·47 
233·50 

233·51 I 
233 ·59 
233·65 
233 ·68 \ 
233 ·69 I 
249 ·1461 
249-1471 

249.1481 
249-149 1 

249.1501 
249·1511 
249.153i 
249~~55J 
249. 1561 
249-1591 
249.162\ 
I) .... ") ~ 6cl 

~~~:~~ ~I 
2,50'43j· 
246·98 

Z~6 ·33 I 
246·100 
246-101 
246-103 
246-104 
231 ·189 
2:51 ~190 

~~~ ::~~, 
227.1821 
:)27 • 33 

227. 1 89 
227 ·194 

2285 I 
228·6 I 
228 ·11 I 
~?<;.1111 

32~'1121 
~525 "4 7, 

325 ·148 
23'1 ·168 
254-143 
254·144 
254 ·145 
254·146 
254 ~150! 
254.1521 

23\)·22 i 
~~~:~~ I,: 

256 ·1' 

;~~:~; I 
~~~:~~ I 
~;~:!~ ! 
232·43 I 
~~~ :~~; ! 
247-122 
247 ·126 
247 ·127 
247-133 
247. 134 1 

Motorola MC9324 2;;>5·;:> 

;i~,~)tiC5 ~:~g;(; ~~;:~ ~61 

9328M : ~;r~~7' 
9328C ' '2\)",_, °3 --"15' 81 Fa"ch;id v 

1028 -221 
9328M 253 ·159 

in iTT9328·1 253 -160 
1028.

23 1 

jTT9328-5 253-161 
Motorola MC9328 253 ·163 

9334 

9338 

AMD 

National 
Signei,cs 
AMD 

9334C 
9334M 
9334 
9334C 
9334M 
DM9334 
N93,j4 

9338 
9338C 
9338M 

Fai;Cl-'ild 9338 
933SC 
9338M 

9340 A,MD 9340::: 

9340M 
Falfct1!!d 9340C 

9340M 
93404 FairChild 93404C 

93404M 

93405M 
93407 Faircl'llld 93407C 

93407M 
9341 AMD 9341 C 

9341M 

:lJ4iM 

PC934 1 

RM9341 
9341 0 :C:;::'C:;~~O G34 i <)AC 

93410C 
93410M 

9341 1 Fa:rcn ld 934 ~ 1 AC 

93411C 
9341iM, 

Raytheon 93411 AC 

93415 AMD 

Fairchild 

FUjitsu 

Ray1heon 

93411M 

934121.1 
93415A 
93415C 
93415M 
93415 
93415A 
9341SAC 

93415C 

93415DC 
9341501Y. 
93415FC 
93415FM 
93415M 

93415PC 
MBM93415 
MBM93415A 
DM9341b 

93415AC 
93415C 
93415M 
N93415A 

1028·16 I 
246·11 I 
246. 12 1 

11 140·18 , 
246·15 I 
246·16 
246·18 
246·1~ 

11 140-14 
247 ·3 
247 -2 

V 143·12 
247 ·1 
247 ·1 

~~~.~o I' 
224·n 
224·12 . 

1011·8 I 
:~1: .9ry , 
h.J •• "t; f 
1011·18 I 

247. 13 1 

247 ·'4 I 

224·14 ! 
224.15 1 
224 ·20 i 
224-21 I 
22,1 37 ! 
224·38 

101259 
1012·72 
~012-32 

1012-67 

1012.331 
~ n~., £:1") 
IV IL.. vi:.. I 
1012·68 , 

~O'3 25 t 
1013·28 
1015·77 
101(:)·116 
1016·17 

.1137 " 

.1137 

.1137 ,I 

1015-51 
.1137 i 

iOi5·?& ; 

.1i31 i 

.. n:p 

i 
",1137 I 

1015-79 
,.11!'r' I 

10. 1 5 .. 11 81
' 

1015 -86 

:~~~';_ I 
'v!!J-:)! 

1015-82 
1016·5 
1016-20 
1015-53 
1015 ·83 I 

Base 
Numbe;-, Source Device Page-Line 

9Cl4i-7 -F'a;;;::!)iid -934 ~7 --... 115'--

11 140 ~7 
.\151 

'01)3 ·54 

93417 
93419 

9342 

93422 

93427 

93431 

93436 

93438 

93448 

93450 

93417M 
"a'rcr:c 934' ;'V 
Fairsh;l'j 93419C 

93419M 

AMD 9342C 
9342M 

Fa,r~~:.:o 9342C 
9342M 

8aytr-gDrl RC9342 

RM9342 

93421C 
93421M 

Raytl'>eon 93421 AC 
93421 C 
93421M 

Fairchild 93422 

National 

Havtneon 

Fairchild 

Fairchild 

Fairchild 

Fairchiid 

Fairchild 

93422C 

934220C 
934220M 
93422FC 
9!J422FM 
93422M 

93425 
93425A 
93425AC 
93425C 

93425DC 
934250M 
93425FC 
93425FM 
93425M 

93425PC 
DMS3425 
D~~C3425.A. 

93425AC 
93425C 
93425M 
N93425 
N93425A 
93427 

93427C 

93427M 

93431C 
-j34.3 i M 
Y3432C 

93432M 
93436 

93436C 

93436M 

93438 

93438C 

93438;'; 

9,j44C 

93442M 
93446 
93446C 

93446M 

93448M 

93450 
93450C 

*1151 
1003 ·74 
1011-103 
1011 ·105 
224"90 
224·91 
224 -94 1 

2::>,1,95 1 

<;~;':~;I 
1.·~;;'~; 1 
1012-64 
1012·27 
1012-43 
1012-66 

.1132 

.1132 
1013 ·26 

.1132 
:"1132 
.1132 
.1132 
.1132 

1013·30 

.1137 I' .1137 
10',5 ·54 

·~~~~.84 
.. 1137 ,I 

.1137 

.1137 ! 

.. 1137 'I 

.1137 
1015·85 

*~~~~.;~ I 
;~;5:~; I· 

1016·11 
1016-:?~ I 

1015·90 ! 
1015.56 1 

:115: _ j 
'lI 14U·/ I 
,.US1 I 

1003-65 I 
,,1151 i 

~~~:~91 
'021·7 I 
-:021 -37 t 
1021 ·44 I 

.1151 I 
:1~;;·7 i 

1{)f'l1l _7? i 
.1;5~ ~ i 

1004-80 I 

.1151 I 
11 140·7 I 
·~~~~a I 
.. 1i5i I 

1005 ·35 I 
223··14:>1 

,~~::~ 46i 
1;;;~ I 
HI'}' .~A I 
-~. -- I :?:: -45 I 

"1101 I' 
.1151 
~004 74 ! 

·~~:.841 
:~ ~:~ I 

1005·11 I 
.1151 1 

1005·45 
.1151 
.1151 I 

11 indicates page number in Application Note Directory. 
Ji fndtcatos additionat data is provided' on the page noted. 

Base 
Number 

93451 

93452 

93454 

93457 

93458 
93459 
93464 

93467 

93470 

93471 

9348 

93481 

9350 

93546 
9356 
936 
9360 

9366 

9368 
9370 
9374 
9366 

940 

9400 

9401 

Source Device 

93450M 

Fairchild 93451 
93451C 

93451M 

Fairchild 93452 

934S2C 

93452M 

93453C 

93453M 

Farcni!d 93454C 
93454M 

FairChIld 93457C 
93457M 

Falfcfl!id 93458 
Fairchild 93459 
Falfchlld 93464C 

93464W 
Falrer.lid 93467C 

93467M 
Fairchild 93470 

93470C 

934700C 
93470DM 
93470FM 
93470M 

Fairchild 93471 
93471C 

93471 DC 
93471 OM 
93471FM 
93471M 

Fai'child 9348C 
9346M 

;:'lIf~h!ld 93481 
iJ34t11A 
93<18 ' 9 

FairChiid 9350C 

Fairchi!d 93546M 
FMchrld 935SC 
Ratican RL936 
AMD 9360C 

9360M 
FaJf(;hiid 9360C 

RaythAOll RC9360 

AMO 9366C 
9366M 

F'iirchnd 9366C 
9366M 

Raythwn RC9366 
RM9366 

Fai'C!'\,IC 9368C 
Falr~!ld 9370C 
Fa,rcnud 9374C 
Fa!f(:i\ilt.l 9386C 

9386f\'.~ 

P!essey T8.4.940 
SGS TCA940 

TCA940E 
;eH~nJn~en i <.;Al::J411 

III TDA9400 
T elooyne S 9400 

AMD 9401C 
9401M 

Fairchiid 9401 C 

Page-Line 

i006·4 j 
.1151 
H)05·4~ , 

*1151 
.1151 

1 006 ·~2 
.1151 

1006·4·': 
.1151 
, 140·7 

.1151 
1006 

.. 1151 
1006·15 

.1151 
• 140-7 
.1151 

1006·4 
.1151 

1006-21 
1022·3 
1022·10 
1020·30 
1020·38 
1002·2 
1002·5 
1022·4 
1022-~ , 

1020 ·32 
1020·41 

.1146 

.. 1146 
1018·71 

.1146 
,,1146 
.1145 
.1146 

.1146 

.1146 
1018·'12 

.. 1146 

.1140 

.1146 

.1146 
10H!7!S 

255 ·44 

255 ·45 
1008·50 
1008·46 
'008 
228 

230,10:2 i 

230·10", 
230.1 JE I 

230·1:>4 ! 
230 -12~' 
228,111 
228 ·112 
228·, 15 

228·132 
22!l-133 
325·23 
325 ·99 
32(:)'36 
244·171 
244 1!;':' 
556·% 
560-147 j 

555 -56 
11 ! ~ 1/ 
555 -40 
~~5 .48 

, 613·39 

616-19 
.. ",..,..,. < ..... 

" r ~ , ~ , •• ., 

1025,12 
1025·13 
255·49 
328·1 

'504. 1 10 

Ie MASTER 1918 



PART NUMBER INDEX:, 
Base Base Base I 

Base 
Number Source Device Page-Une Number Source Device Page-Une Number Source DevIce Page-Une Number Source Device Page.Une 

9401M 255~50 9509 Rockwell CRC9509 314-1 9615C 337-8 9665 Fairchild 9665 346-103 
9401 Fairchild 9401M 328-2 951 NEC America IlPD951 556-62 9615M 337-9 548-49 

1504-111 9510 Rockwell CRC9510 314-19 In In961S-1 337-10 9666 Fairchild 9666 346-119 
9403 Fairchild 9403 .1613 95101 Fairchild F95101 219-79 In961 5-5 337-11 548 -50 

9403C .1613 95102 Fairchild F95102 219·77 TI 9615C 337-12 9667 Fairchild 9667 346-71 

I 1001-58 95103 Fairchild F95103 219-75 9616 AMD 9616e 331-39 548-51 
1504-91 95105 Fairchild F951 05 219-71 9616M 331-40 9668 Fairchild 9668 346-90 

9403DC .1613 95106 Fairchild F951 06 219-63 Fairchild 9616 331-41 548-52 
9403DM .1613 95107 Fairchild F95107 219-57 11 109-6 97C09 National AM97C09C 313-69 
9403M .1613 9510& Fairchild F951 09 219-67 • 109-7 97Cl0 National AM97Cl0C 313-76 

1001-59 9511 AMD AM9511C 1510-136 9616E 331-42 97Cll National AM97CllC 313-31 
1504-92 AM9511M 1510-137 9616M 331-43 97C12 National AM97C12C 313-42 

9403PC .1613 9511 258-5 9617 AMD 9617C 335-22 970 Fairchild TBA970 546-38 
9404 Fairchild 9404C 1504-83 1513-29 9617M 335-23 561-159 " 

9404M 1504-84 9511-4 258-6 Fairchild 9617 • 109-6 Signetics TAA970 545-133 
9405 Fairchild 9405A .1620 1513-30 • 109-7 9702 AMD 9702-1 1004-37 

9405AC .1620 95110 Fairchild F95110 219-59 9617C 335-24 9709 National AM9709C 313-70 
224-150 95111 Fairchild F95111 219-61 9620 AMD 9620 • 105-9 9710 National AM9710C 313-77 
224-159 95115 Fairchild F95115 219-89 9620C 337-2 9711 National AM9711C 313-32 

1504-78 95116 F.airchlld F95116 219-87 9620M 336-56 9712 National ' AM9712C 313-43 
9405ADC .1620 95124 Fairchild F95124 219-85 Fairchild 9620C 337-3 980 Signetics TCAgeO 545-134 
9405ADM .1620 95130 Fairchild F95130 219-81 9620M 336-57 9818 TI SBP9818C 1023-13 
9405AM .1620 9517 AMD AM9517C 1511-23 9621 AMD 9621 • 105-9 SBP9818M 1023-14 

224-151 AM9517M 1511-24 9621C 331-11 99 AMI EVK-99 .1544 
224-162 DDC 9517 615-99 9621M 331-12 National AF99 598 -174 

,1504 -80 9518 DDC 9518 615-100 Fairchild 9621 331-13 612-29 
9405APC .1620 9519 AMD 9519C 1511-86 9621M 331-14 990 Fairchild TBA990 559-177 
9405C 1504-77 9519M 1511-87 Raytheon RC9621 331-15 National TBA990 560-7 
9405M 1504 -79 952 NEC America IlPD952 556-63 RM9621 331-16 Plessey TBA990 560-37 

9406 Fairchild 9406C 1001-83 95231 Fairchild F95231 219-55 9622 Fairchild 9622C 337-36 Signetics TBA990 560-79 
1504 -106 9551 AMD 9551 • 148-3 9622M 337-37 Telefunken TBA990 560-105 

9406M 1001-84 9551C 1510-182 Raytheon RC9622 337-38 99'00 AMI S9900 .1575 
1504 -107 9551M 1510-183 RM9622 337-39 1512-117 

9407 Fairchild 9407C 1504-87 9555 AMD 9555 , 148-3 9624 Fairchild 9624C 254-1 1515-1 
9407M 1504-88 9555C 1511-97 9624M 254-2 TI 8BP9900 1512-119 

9408 Fairchild 9408 .1625 9555M 1511-98 9625 Fairchild 9625C 253-179 1532-2 
9408AC 1504-73 96L02 Fairchild 96L02C 251-16 9625M 253-180 TMS9900 1512-120 
9408AM 1504 -75 96L02M 251-17 9626 Fairchild 9626 340-37 1534-1 
9408C .1625 96S02 Fairchild 96S02C 251-33 9627 Fairchild 9627 • 109-7 • 145 ·17 

1504-72 96S02M 251-34 9627C 337 -33 • 145-18 
9408DC .1625 960 Signetics TAA960 545-24 9627M 337 -34 • 152-12 
9408M .1625 9600 AMD 9600C 250-156 9628 Fairchild 9628 340-44 " 152-1.4 

1504-74 9600M 250-157 9634 Fairchikl 9634 11 W9-7 9901 AMI &8801 .1577 ~, 

9409 Fairchild F9409 1516-4 Fairchild 9600C 250-160 9635 Fairchild 9635 • 109-7 1512-149 
9409 1507 -9 9600M 250-161 9636 FairChild 9636 • 109-7 TI TM89901 1512-150 

941 NEC America IlPD941 556-57 9601 AMD 9601C 250-141 9636C 331-1 9902 AMI S9902 .1579 
9410 'Fairchild 9410C 247 -110 9601.M 250-142 9636M 331-2 1512-157 

1011-5 Fairchild 9601C 250-143 9637 Fairchild 9637 • 109-7 TI TM89902 1512-.159 
1504-116 9601M 250-144 9637C 336-50 9903 AMI S9903 .1581 

9410M 247-111 In In9601-1 250-145 9637M 336-51 1512-153 
1504-117 In9601·5 250-146 TI JiA9637C 336-52 TI TMS9903 1512-154 

! 9411 Fairchild 9411C 328-3 Motorola MC9601 250-148 JiA9637M 336-53 9904 AMI' 89904 1512-128 
'I 

1504-112 National DM9601 250-150 9638 Fairchild JiA9638C 333-54 TI TIM9904 1512-131 
9411M 1504-113 Raytheon RF9601 250-152 JiA9638M 333-55 9905 AMI S9905 1512-134 

9412 Fairchild 9412C 1504-103 9602 AMD 9602C 251-14 9638 11 109-7 TI TIM9905 1512-138 
9412M 1504 -104 9602M 251-15 TI JiA9638C 333-56 9906 AMI S9906 1512-161 

9414 Fairchild 9414 255-101 Fairchild 9602C 251-18 JiA9638M 333-57 OEI 9906 565-43 
1504-98 9602M 251-19 9640 Fairchild 9640 

• 109-7 585-48 
9415 Fairchild 9415 255-102 ITT ITI9602-1 251-20 9640C 256-89 TI TIM9906 1512-164 

1504-99 ITI9602-5 251-21 341-38 9907 AMI S9907 1512,141 

9416 Fairchild 9416 255-103 Motorola MC9602 251-23 9640M 256-90 TI TIM9907 1512-143 

1504-100 National DM9602 251-25 341-31 9908 OEI 9908 565-45 

9417 Fairchild 9417 255-104 NEC America /lPB9602 251-2Q 9641 Fairchild 9641C 256-91 568-8 
1504-101 Raytheon RF9602 251-28 341-39 588-21 

9423 Fairchild 9423 1001-81 Signetics N9602 251-29 9641M 256-92 TI TIM9908 1512-146 

9423C 1504-95 S9602 251-30 341-32 991 Siemens TAA991 554-56 
9423M 1504-96 96101 Fairchild 96101 234-33 9642 Fairchild 9642C 341-44 9910 OEI 9910 545-29 

943 NEC America IlPD943 556-58 96101C 331-64 9642M 341-35 563-42 
9440 Fairchild 9440 1512-115 96101M 332-2 9643 Fairchild 9643 • 652 9911 OEI 9911 545-38 
946 NEC America IlPD946 556-59 96106 Fairchild 96106 336-7 343-116 563-24 
947 NEC America IlPD947 556-60 9612 Fairchild 9612 11 109-7 9643ARC • 652 9912 OEI 9912 565-7 
95HOO Fairchild 95HOOC 1026-57 9612C 333-11 9643ATC • 652 565-26 

,95H90 Fairchild 95H90C 259-81 9612EC 333-13 9643DC • 652 568-23 
596-177 9612M 333-12 9643PC • 652 587 -37 

95H90M 259-82 9613 Fairchild 9613 • 109-7 9643RC 
• 652 9916 OEI 9916 565-35 

596-178 9613C 337-21 9643TC • 652 9916 OEI 9916 568-4 

95H91 Fairchild 95H91C 259-12 9613M 337-22 9644 Fairchild 9644 • 652 587 -45 
596-160 9614 AMD 9614 11 105-9 343-105 9940 AMI 59940 .1583 

95H91M 596-161 9614C 333-14 9644ARC • 652 1512-123 

950 NEC Amenca flPD950 556-61 9614M 333-15 9644 Fairchild 9644ATC • 652 TI TM89940 1512-124 

Plessey TBA950 560-148 Fairchild 9614 • 109-7 
9644RC • 652 TMS9940E 1512-126 

9500 ITT TDA9500 560-138 9614C 333-16 9644TC • 652 9963 OEI 9963 545-32 

95000 Fairchild F95000 219-83 9614M 333-17 9645· Fairchild 9645 343-100 563-2 

95002 Fairchild F95002 219-69 9614 In 1TT9614-1 333-18 9646 Fairchild 9646 343-32 9972 TI TM89972 1512 c l66 

95003 Fairchild F95003 219-73 1TI9614-S 333-19 9647 Fairchild 9647 344-52 9980 AMI 59980 .1585 

95004 Fairchild F95004 219-65 TI 9614C 333-20 9648 Fairchild 9648 344-58 1512-118 

95010 Fairchild F95010 219-51 961~ AMD 9615 11 105:9 9660 AMI 89660 558-160, 1515-2 

95016 Fairchild F95016 219-49 9615C 337-6 19~ Fairchild 9664AC 326-104 1 TI TMS9980 1512-121 

95029 Fairchild F95029 219-53 9615M 337-7 9664BC 326-105 i 1534-2 

9505 Rockwell CRC95o's 312-67 Fairchild 9615 11 109-7 9664C 326-1031 9996 -AMI 89996 1020-8 

Ie MASTER 1978 Arranged alphanumerically from left to right. 85 



PART NUMBER GUIDE 
- Each Ie manufacturer has his own unique method at identifying products, usuaify through a system of logos, device number 

prefixes and suffixes. This Part Number Guide is arranged alphabetically by manufacturer and describes each company's part 
number system. JAN nomenclature is also covered. 
_'~ ___ '_' ... __ .'C"_~____ "----···-·-~·------~---'-----~PartNu-mber·~ 

Manufacturer 

ADVANCED 
MICRO DEVICES 

Note: Alternate source 
devices follow originai 
manufacturer's part 
number and marking system. 

AMERICAN 
MICROSYSTEMS 

ANALOG DEVICES 

-.ANALOG 
WOEVICES 

---"-;;;;Pc-re-::fj,-x---- ----------- Suffix 

functional Group 
25 MSI 
26 Computer Interface 
27 Bipolar Memory 
28 MOS 
29 Bipolar Microprocessor 
90 MOS 
91 MOS 
92 iviOS 
94 MOS 
95 MOS 

Type 
l Low Power 
S Schottky 

LS Low Power Schottky 
(Blank) Standard 

Family 
S Standard 

AD Ana!og Devices 

Package 
o Hermetic DiP 
P Molded 
F Flat 
X Dice 

Temperature Range 
C Commercilll 
Wi Miiitary 

Package Type 
1 Plastic 
2 Cer-DIP 
3 SLAM 
4 Ceramic (Three Layer) 
5 TO Type 

Package/ Pins 
C 22 Pin Plastic or Cer-DIP 
D 14 Pin Piastic or Ceramic 
F 12 Pin TO 
H 16 Pin Cer-DIP, SLAM, or Ceramic 
I 28 Pin Cer·DIP or SLAM 
l 24 Pin Cer-DIP or SLAM 
M 40 Pin SLAM 
P 18 Pin Plastic or Cer-DIP 
T 40 Pir, Piastic 
U 16 Pin Plastic 
W 24 Pin Plastic 
Z 28 Pin Plastic 

Temperature Range 
,AtB,C !ndustria! .:~a!;ge 
J,K,L Commercial Range 
S,T,U Military Range 

Package 
D 8 Pin Ceramic DIP 

F Ceramic Fiatpack 
H TO-5 Type Can 
N Plastic DIP 

Example 

Prefix Device Suffix 
"- ----~---...-----.-,--~ -- -------------
AM25 , S 05 0 M 

T ' ,. ! I 
r t' I I '1 I 
~:~~plOna I I I I 
Type--' I II 
Dev~ce NumberJ I I 
P~rk~op I 
~ :~~-:r~ture Range ~ 

Prefix Device Suffix 
---.. --------------------------

S 1103X 2 P 
I 
I. 

FamIly T 
Version----l 

I I 

I I 
II 
! i 
I I 

Package Type-----'! I 
Number of Pins---...... I 

Prefix 

AD 

Device 

1516 
Suffix 

m 
I . 

Temperature Range--I II 

Par.k;.jge-~---....I. 

----~----7---~-- ----.------.. -----.----------... -------------~---~~-----------. c ------- .• ---.. -.-----------

BECKMAN 
iNSTRUMENTS 

Beckman 

BECKMAN 

BURR-BROWN 

BURR~BROWN 

1E9E11 

86 

Family Number) 
801·809,351-859 Voltage Regulators 
811-816,862,863 ladder Networks 
822. 823, 833, 866 Amplifiers 
840 Voltage References 
845872. 877 Dj A r.onVl"rtNs " 
873. 876 At'D Converters 
882. 883 ~,ctivp Filtpr~, 

Temperature 
H, J, K, l aoc to + 75°C 

R, S, r - 55°C to + 125°C 
A,'B,C -25°C to +85°C 

Package Type 
M Metal 
C Ceramic 
G Glass 

Version (Fml(:tion) 
, Current 

V Vn1taze 

Accuracy level 
01 Best Level 
ii2 

Package 
M Metal 
P Plastic 
QMIL-883 Screening 

Prefix Device Suffix 
.. _-_ .•... _ ..•. -.-_ ... _,., ..• ------------

877- 85 MV· 01 

;rIY T IT T 
Muuel Nu. Iii i 
PaCK:Jge Type~ I I 

Version IFunct;On)J I 
Level ' 

Prefix Device . Suffix 
--------353f---AMQ' 

Temperature Range -.J II 

Package ~ I 
MIL-883 Screening ~ 
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Ie MASTER 

Manufacturer 

DATEL SYSTEMS 

ELECTRONIC 
ARRAyS 

[!ill 
Note: Alternate source 
devices follow original 
manufacturer's part 
number and marking system. 

Prefix 

Family 
ADC AI D Converters 
AM Amplifiers 

DAC D I A Converters 
DAS Data Acquisition System 
FLT Filters 

MV, MX Multiplexer 
SHM Sample-Hold 

VF Voltage to Freq. Converters 

Family 
10· Static Shift Register 
12 Dynamic Shift Register 
15 N Channel ROM 
20 Keyboard Encoder 
3X Dynamic ROM 
4X Static ROM 

EMM/SEMI Special Application 
A. Semi Product B Reduc~d Power Supply level 

Operation , m", '15' 'OIl l Very Low Power Operation 
M MIL-STD-883, Condition B 

Electrical Variation 
U Standard' 

• A Variation A 

B. General Instrument 
'Second Source Marking 

EXAR INTEGRATED 
SYSTEMS 

©IC MASTER 1978 

B Variation B, etc. 

Family 
RO ROM 
RA RAM 

XR Exar 

PART NUMBER GUID, 
Part Number 

Suffix 

Package - Monolithic 
1 14 Pin DIP 
2 TO-99 

Seal- Hybrid 
G Epoxy 
M Hermetic 

Temperature 
C poC to 70°C 
M - 55°C to 125°C 
R - 25°C to + 85°C 

Package 
D Hermetic DIP 
F Flat Pack 
P Molded DIP 
T TO-Can 
X Dice 

Temperature Range 
. C 0° to 70°C 

J - 55°C to 85°C 
L - 55°C to lOO°C 
M -55°C to 125°C 
X Other 

Temperature Range 
C OOC to + 70°C 
D O°C to + 70°C Plus 

168 Hour Supplemental Burn:in 
M - 55°C to + 125°C Plus 

168 Hour Supplemental BOrn-in 
S - 35°C to + 85°C Plus 

168 Hour Supp.lemental Burn-in 

Package 
A DIP, Ceramic, 18 Pin 
B DIP, Plastic, 18 pin 
C DIP, Ceramic, 22 Pin 
D DIP, CERDIP, Ceramic, 22 Pin 
E DIP, CERDlP, Ceramic, 18 Pin 
G Chip Carrier, Ceramic, 

Leadless, 22 Pin 
P DIP, Plastic, 22 Pin 

Grade 
C Commercial 
M Military (Ceramic package and 

-'55°C to 125°C) 
() The absence of C or M 

Indicates a Commercial 
Part with Tighter Specs 

Package 
D Dice 
P Plastic 
N Ceramic 
T TO-99, TO·I00, TO-101 Metal Can 

Example 

Prefix Device 

AM 490 

Package --~----' 

Selection --__ --....I 

DAC HZ12B G C 

Seal _1/ 
Temperature~ 

Prefix' Device Suffix. . 

EA 1500A DM 

FamilyJd I 
paCkage------.J 

Temperature Range 

Prefix Device Suffix 

i ' ' 4200 JdUCC 

Special 
Application 

Electrical Variation 

Temperature Range 

. Package --------' 

Prefix Device 

SEMI RA-3-4256 

Fa~ilY -TT 
paCkage~ 

Prefix 

XR 

Device Suffix 

567 CP 

Grade -II 
paCkage~ 
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Ie MASTER 

Manufacturer 
----------------

FAIRCHILD 

I=AIRCHILC 

Note: Alternate source 
devices follow original 
manufacturer's part 
number and marking systems. 

FUJITSU 

@ 
FUJITSIJ LIMITED 

GENERAL 
-INSTRUMENT 

iii 

PART NUMBER GUIDE 
Part Number 

F Fairchild 
SH Hyi)rid 
J.l.A linear 

MB Micro Block 
MBM Micro Block Modified and 

Industry Standard Numbers 

Designation 
CU Array 
AY Array 
Dl Shift Register Dynamic ;-::: 50 Bits 
DS Shift Register Dynamic < 50 Bits 
lC Linear Circuft 
lG Logic Cells 

MEN Nand P Channe! FETs 
MU Multip!exer 
RA RAM 
RO ROM 
SL Shift Register Static :2: 50 Bits 
5S Snitt Register Sta'tic < 50 Bits 

Temperature and Processing 
o MTOS -55°C to 85°C 
1 MTOS Goe to 70 G C 
4 N Channel 
5 MTNS O°C to 70°C 
6 -55°C to 125°C 
7 MTNS 
8 Siiicon Gate -55°C to 125G C 
9 Silkon Gate (Fe to 70ce 

iJescription - Muitipiexers 
WX indicates Typicai R0 ,(on) 

In Hundred Ohms Steps: 
01 ::::; 100 ohm~ 
02 < 200 ohms 
03 :s; 300 ohms, etc, 

YZ Tota! Number of Channe:s 

Custom 
Custom Number Assigned 

Package 
C Chip iDice; 
D Ceramic DiP 
E Plastic Can 
F Flat Pac 
H Metal Can 
J. Metal Power Package nO-66) 
K Metal Power Package (TO-3) 
P Plastic DIP 
R Ceramic Mini DIP 

, T Plastic Mini DIP 
U Power Package (Moiden, iO-220) 
W Plastic TO-92 

iemperature -
Check Device Data for Specific Values 

C O°C to 70°C/75°C 
(CMOS - 40°C to 85°C) 

L MOS - 55°C to 85°C 
Hybrid - 20 GC to 85°C 

M -5S C C to 85°C/12SoC 

Speed 
NSlowest 
E 
H 
Y Fastest 

Package 
C Ceramic 
M Molded (Plasticl 

Package Identification 
(Not Marked on Package) 

01 Dice 
128LeadDIP 
14 TO-5 4 lead 
15 TO·78 8 Lead 
16 TO-5 8 Lead 
17 TO·5 8 Lead High Profile 
21 TO-S 10 lead 
22 TO-S] a Lead Isolated' 
23 TO·IOO 10 Lead 
29 241ead PlasticDIP 
30 14 Lead Plastic DIP 
31 16 Lead Plastic DIP 
32 24 Lead Plastic DIP 
33 40 lead Plastic DIP 
35 36 Lead Plastic Flat Pack 
51 TO-B 12 Lead Low Profile 
55 16 lead DIP 
60 10 Lead Flat Pack 
61 14 Lead Flat Pack 
62 16 Lead Flat Pack 
63 20 Lead Fiat Pack 
64 24 lead Flat Pack 
65 40 Lead Flat Pack 
66 36 Lead 
68 44'Lead Fiat Pack 
69 14 Lead DiP 
11 11) LeBa DIP 
72 24 Lead DIP .6 Mil Centers 
73 24 Lead DIP .5 MIL Centers 
74 40 Lead DIP .6 MIL Centers 
75 40 Lead DiP 1.05 Mil Centers 
76 28 Lead DIP 
77 18 Lead DIP 

Prefix Device Suffix 
... -"--- ---.-.--.~-------.-~ 

~A 741 AHM 

Electrical class~'111 
(if usedl II 
Package - I 

I

I 

Temperature ------'. 

Prefix Device Suffix 
--~-~~------------------

MB 8227 E M 
Speed I I 
Package I 

Prefix Device Suffix __ ._-._H _____ · _____ _ 

RO-6 WXYZ (XX) 

Th· Desig-
nation 

Temp, and J 
Processing 

Description 

Package Identification 

{Con!Jnueoi 
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Ie MASTER 

Manufacturer 

GENERAL 
INSTRUMENT (cont) 

HARRIS 

HUGHES AIRCRAFT 
r------------------~ 

i HUGHES'l 
I I L __________________ ~ 

INTEL 

INTERNATIONAL 
MICROCIRCUITS 

(Most ICs are custom 
and are marked only with 
the purchaser's marks) 

©IC MASTER 1978 

• 
I 

PART NUMBER GUIDE 
Part Number 

Prefix 

ROM/RAM 
WXYZ Total Number of Bits 

Shift Registers 
W Indicates the Number of 

Redundant Configurations: 
1 Single 3 Triple 
2 Dual 4 Quad, etc; 

XYZ Total No. of Bits per Configuration 

Arrays/ Linear / Logic 
WXYZ Arbitrary Number Assigned 

Family' 
A Analog 
D Digital 
I Interface 

M Memory 

Package 
1 DIP 
2 TO·5 Type 
3 Plastic OIL 
7 Mini DIP 
9 Flat Pack 
o ChipForm 

Exceptions 
HPROMX·0152·X 
HPROMX·1024·X 
'HPROMX·8256·X 

Prefix Family 
H Standard CMP Microprocessor 
S Special eTR Counter 

eus Custom 

Suffix 

79 24 Lead DIP .6 MIL Centers 
80 14 Lead Ceramic RIP 
81 16 Lead Ceramic DIP 

Temperature Range 
2 .. - 55°C to 125°C 
4 - 25°C to 85°C 
50°C to 75°C 
625°C Probe (Dice only) 
8 Dash 8 Program, MIL·STD·883, 

Class B - Example: HA·2700·8 
9 -40°C to 85°C 

Exceptions 
The 54C(74C CMOS Family 
Temperature Designation is 
Contained in the Part Number 

Example: 
54CXX -55°C to 125°C 
74CXX -40°C to 85°C 

Package 
D Cerdip or Ceramic DIP 
F Flat Pack 

DSR Dynamic Shift Register 
SSR Static Shift Register 
SUB Subsystem 

P Plastic DIP 
T TO 

MUL Multiple 
DIG D'iscrete Insulated Gate 
DGP Discrete General Purpose 
DSW· Discrete Switch 
PLA Programmable Logic Array 

. Package 
B CerDIP (Ceramic or Window Lid) 

(Hermetic) 
C Ceramic (Metal Lid) DIP (Hermetic) 
D CerDIP (Glass Seal) DIP (Hermetic) 
P Plastic DIP 

M Metal Can Package (Hermetic) 
On mi litary temperature devices I B indicates 
MIL·STD·883 level B processing; IC, levelC 
processing. 

MM Master MOS Array 
SCC Special Custom Circuit 

Family 
1 Small Chip 
2 Special Size 
3 Medium Chip 
6 Large Chip 

Package 
C Ceramic 
P Plastic DIP 
S Special 

Example 

Prefix Device Suffix 
H M 1 7620 5 

Fa~ih J 
paCk~geJ 
Temperature Ra'nge 

Prefix 
H CTR 

Device Suffix 
0320 0 

Fa~ilY I 
paCkage~ 

Prefix Device Suffix 
P 5101 L 
e 8080 A 

M D 3601 IC 

JiliJary Temp. I I 
Package 

Suffix 

Prefix Suff~ 
MM -6--' 013B~-

T TJ Family 

Metal Option 

Change Level 

Package __ ---J 

No. of Pins ___ ---J 
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Ie MASTER PART NUMBER GUIDE 
-------------------- ----------------- ------------------------------------------------------------------------------------------------------~-------------------------_._-----------------

Manufacturer 

INTERSIL 
- A. H,'brid 

B. Linea;, Low Power, 
·Watch and Clock Circuits 

-c. Memory Circuits 

ITT 
SEMICONDUCTORS 

ITT 

Prefix 

Temperature 
C Cj'~ G to 7Cr~C 

M -55 D C to 125°C 

Package 
B Interpack 
o Dual-In-Line Package Ceramic 
E Small TO·8 Type 
F Fi~t PAck8ge, Cer8m ic 
G TO-S Type 
H Fiat Package, Silicon 
i 16 Pin DiP (0.6 x 0.7 Lead Space) 
J Dual-in-Line Cerdip 
l Lead!ess Ceramic 
P Quai-in-Line Package, Piastic 
T TO-5 Type 

OR 10-72 with No.4 Lead Connected 
to Case 

C huacteristics 
5 Analog 
7 Digital 
9 Interface 

General Type 
o Gates 
1 Amplifiers 
2 Clo-ek Drivers 
3 Dj A and AID 

Intersii 

Ie 

Circuits 

eM Watch, Clock 

Process 
5 Bipoi3r 
6 CMOS 

Genera! Type 
o Drivers 
1 Precessing Element 
2 Field Programmable logic Array 

(FP[A; 
3 Read Oniy Memory (ROM) 
4 I nterface Element 
5 Random ,ll,ccess Memory !RAM) 
6 Programmable Read Only Memory 

(PROM) 
7 Shift Register 

.Bipolar Process (Only) 
S Schottky 

-- Ga lrl Doped 

ITT 

SAJ 
SAY 
TM 

- TBA 
TCA 
TDA 

Suffix 

Pins (No. of) 
H 6 F 22 
A 8 G 24 
B 10 I 28 
C 12 J 32 
D 14 K 36 
E 16 l 40 
N 18 M 48 
V 8 .. 230 '1 Pin Circle 
W 10: .230" Pin Circle 
Y 8, No.4 Lead Connected to Case 
Z 10, No.5 lead Connected to Case 

Temperature (See First Example) 

Package (See First Example) 

Pins (See First Example) 

Temperature 
C Commercial (DOC to 70°C) 
I Industrial (- 20°C to lOOC) -

M Military (-55°C to 125°C) 

Package (See First Example) 

Pins (See First Example) 

Temperature 
C Commercial (Q°C to 700 e) 
I Industrial (- 40°C to 70°C) 

M Military (-55°C ro 125°C) . 

Package (See First Example) 

Pins (See First Example) 

Speed Select 
Alpha Bipolar and CMOS 
Numerical MOS 

Temperature Range 

Package 
B Flat Package 
C TO-5 Style 
D Ceramic DIP 
j Ceramic DIP 
N Plastic DIP 

Example 

Device 
126A M 

Suffix 

o 0 

I II 
I i 
II 

Package-------JI I-

Na. of Pins-------'-

Prefix Device Suffix 

IH 5 0 01 CPA 

rte~l Till 
Hybrid I I I 
istics ' 
Character- J 
General Type I 
Temperature· I 
Package ____ ---l. 

No. of Pins ____ ---l 

Prefix Device Suffix 
----------------

~ek_.~8~OOl C T Z 

Circ~~~I~ 
Temperature 
Package I 

No. of Pins i 

Prefix Suffix 
'--M--5 -SSOi--ACiE 

Inte~11 T I ,'II 
Memoryl I' 
~ircuit -J I I I I 
~:~~~:~ ~ple I I I 
Bipolar proce~-s I. 
(only) 
Specific Type---- . 

Speed Select 
Temperature ___ ...J 

Package-----.....J 
No. of Pms-------: 

Prefix 

iTT 
Device 
9316 

Suffix 
10 
II 

T emparature Range--1j 

Package _____ -JI 
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Ie MASTER PART NUMBER GUIDE{};, 
Part Number ~ 

Manufacturer Prefix Suffix Example 
------~--~----------------------------------------------------------------------

JAN 
NOMENCLATURE J

J
AN 

Oualified Device Device Prefix Device Suffix . 
The "Slash" numbering signifies JM38510 I XXXXX B C 8 

M38510 Military Designation !~:cWi~~i~i~:t~~~i~~dtype. 11" .. ;"" rh"" I I I' 
CUa"sVel""OUVf'IUin,J~'" . ,. 

LAMBDA 

MASTER LOGIC 

(Most ICs are marked 
with ML prefix as well 
as purchaser's marks) 

L Overvoltage Regulator 
LAS Regulator 
PM Switching Transistor' 

PMD . Oiscrete 
PMR Dual RectifieL 

Family 
ML CMOS Gate Array 

MlA CMOS Custom 
F Other 

Gate Capacity 
50 50 Gates 
75 75 Gates 

100 100 Gates 
150 150 Gates 
200 200 Gates 

MICRO COMPONENTS MCC Micro Components 
D Diode Flip Chip 

(lCs are marked with 
MCC prefix) 

MICRO NETWORKS 

MICRO 
POWER SYSTEMS a, 

N NPN Flip Chip 
P PNP Flip Chip 

MN Micro Networks 

MP Micro Power 

See Military Parts Directory. 
Note: The J or JAN prefix is 
very important. If it is not 
there it is not a JAN device. Lead Finish 
Device Class 

A Missiles and Manned Spacecraft 
B General Military 
C Less Critical Military Applications 

Case Outline 
A 14" x 14" Flat Pack, 14-Pin 
B Va" x 14"Flat Pack, 14-Pin 
C %" x %" Dual-In-Line, 14-Pin 
D %" x 3fs" Flat Pack, 14-Pin 
E14" x %" Dual-In-~ine, 16-Pin 
F %fI x 3fs" Flat Pack, 16-Pin 
G 8-Lead Can 
H' %" x %" Flat Pack, IO-Lead 
I IO-Lead Can 
J 1/2" x I %" Dual-In-Line, 24-Pin 
K 3fs" x 1/2" Flat Pack, 24-Pin 
L 3fs" x 1f2" Flat Pack, 24-Pin 
Z %" x 3;8" Flat Pack, 24-Pin 

Lead Finish 
A Kovar or Alloy 42, with Hot Solder Dip 
B Kovar or Alloy 42, with Bright Acid Tin Plate 
C Kovar or Alloy 42, with Gold Plate 

Package 
P Plastic 

CD CerDIP 
SB Side Brazed 

Pins 
By Count 

Package 
o Loose Component 
D Dual-In-line 
P "Pill," Small Round Package 
T TO-Can 
4 4 Leads 
8 8 Leads 

Circuit Style 
B National Dual Source 
S Signetics Dual Source 

Temperature Range 
(No Suffix) O°C to 70 0 e 
E -55°C to 85°C 
H - 55°C to 125°C 
B Processing to 883A Method 5004.2 

Prefix Device Suffix 
- ._-_ .. ---------_ ... _------- . 

LAS 14 12 

Voltage __ -'--__ .... 1·-· _I ~ 
Prefix Device Suffix 
-,.,[-------150 ----P-2.f 

F!iIY:LJ1 

Gate Capacity 

Package 

Pins ----------' 

Prefix Device Suffix 

MCC 122 OD8 
MeC 555 B 

D 823 

Package/ Circuit T 

Prefix Device Suffix 
MN -----"3000--tiB 

T em~erature Range I I 
Processing 

- ---~-- ------~~ 

Prefix Device Suffix 

~~~:r~ance7520 r i J 
Package 

Special Processing 
------------------------------------------------------------------~~----- ----------
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MASTER i 

Manufacturer 

MITEl 
'SEMICONDUCTOR 

MITSUBISHI 

IViONOliiHiC 
MEMORIES 

MMI 

MOSTEK 

MOSTEI( 

Description 
MA Linear 
MT Digital 
MS Telecom 
MD Custom 
SIt Siltek CMOS 

PART NUMBER GUIDE 

-------
Suffix 

Version 
A Modified Version, 

Uni laterally Interchangeable 
with Unlettered Version. 

B Uniiaterally interchangeabie 
with A and Unlettered Versions. 

Package Style, Temperature Range: 
C FrR Sea! Ceramic DIP, -40°C to 85°C 
o White Ceramic DiP, -55°C to 125°C 
E Plastic DIP. - 40°C to 85°C 
F Frit Seal Ceramic DIP, -55°C to 125°C 
H Plated Chip, -40°C to 85°C 
I Plated ChiD. - 55°C to 125°C 
J Ceramic Dip, 24-leads 
K Ceramic, Flat Pack 
L Ceramic DIP, 28·Leads 
M Ceramic OW, 40-Leads 
N Plastic DIP, 24 Leads 
o Plastic D!P, 28-leads 
S Plastic DIP, 40-Leads 
W Wafer, Probe Tested 

Mil Process Option 
B MIL-883, Class C Plus 168 HI. Burn-In 
R High-Reliability Plastic DIP 

Example 

Prefix Device Suffix 
."-.-_ .. ---~-~---.-- -- -- ---- .. --~--.---

Sil 4098 8ER 

~
il 

Version I I 
Package/Temperature ---.J 
MIL Process Option 

--- ------ -~-------------- - --------- ------- ------------

M Mitsubishi 

Temperature 
5 Industrial i Commercial 
9 Military 

Series 
1 Linear Circuit 

17 Linear Circuit 
3 TIL 

32 TTL 
33 TTL 
43 TTL 
44 TTL 

i emperature 
5 Military TTL 
6 Commercia! TTL 

Type 
o Character Generator 
2 ROM 
3 PROM 
5 RAM 
7 Computer Logic 

MK tv10stek 

45 TTL 
46 TTL 
47 TTL 
81 MOS 
85 MOS 
86 MaS 

9 DTL 

Package 
E Plastic-Sealed Metal OIL 
K Glass-Sealed Ceramic Oil 
L Plastic-Molded SIL 
P Plastic-Molded OIl. 
S Metal-Sealed Ceramic OIL 
T Can-Sealed Glass Metal 
Y Can-Sealed Glass Metal 

Package 
D Ceramic 
F Flat Pack 
J CERDIP 
N Plastic 
W Ceramic 

Package 
E Leadiess Chip Carrier 
r lint P;1ckag{~ 

K Tin Plated Frit-Sealed Ceramic 
N Plastic Duaf-In-line 
P Ceramic DUJt ·1~ l:ne 
T Ceramic Dual-In-Line with 

Transparent Lid 

Prefix Device Suffix 
_. - ---.. ---... -~--

M 5 1 99 A Y 

TeJp.~ . 
Series~ 
Version-------' 

Package------J 

Prefix Device Suffix 

5 2 05 D 

l~m~ 
Type---' 

Package _____ ....J 

Prefix Device Suffix 
MK 4096 p 

Package---~--I 
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Ie MASTER 

Manufacturer 

MOTOROLA. 

"The circle is not used in 
marking ICs." 

NATIONAL 

DEVICE NUMBER (for 
Digital Devices): 
CDXXXX-CMOS -
C Suffix -40°C to 85°C, 
M Suffix - 55°C to 125°C. 

DM54XX - All numbers 
beginning with 5 denote 
- 55°C to 125°C 
temperature operation. 

9M14XX -- ~f the 1/74" is 
indicated, the operating 
temperature is O°C to 7aoC. 

DM7XXX - All other 
numbers beginning with 7 
(besides the "74" shown 
above) are NSC 
proprietary products 
and a 'j here indicates 
- 55°C to 125°C. 

DM8XXX - All numbers 
beginning with 8 denote 
DOC to 7aoC temperature 
operation. 

NEe 

NEe 
©IC MASTER 1978 

PART NUMBER GUI"'IIfIJ,,';"'" 
Part Number 

Prefix 

Description 
MC Packaged Integrated Circuits 

MeB Packaged Beam-Lead Integrated 
Circuits. (Followed by F Suffix 
When in Flat Pack) 

MCBC Beam-Lead Integrated Circuit Chips 
Unencapsulated Integrated Circuit 
Chips . 

MCC Unencapsulated Integrated Circuit 
Chips 

MCCF Flip-Chip Linear Integrated Circuits 
MCE Dielectrically Isolated Integrated 

Circuits 
MCM Integrated Circuit Memories 

LM Pin-for-Pin Equivalent to Linear 
Integrated Circuits Made by 
National Semiconductor 

MMS Memory Systems 

Description 
AD Analog to Digital 
AH Analog Hybrid 
AM Analog Monolithic 
CD CMOS 
DA Digital to Analog 
DH Digital Hybrid 
DM Digital Monolithic 
DS Digital Special 

LFT Linear FET Monolithic 
LH Linear Hybrid 
LM Linear Monolithic 
LX Transducer 

MA Module 
MH MOS Hybrid 
MM MOS Monolithic 

Form 
C Complete 
B . Building Block 
D Digital Panel Meter Chip 
M Module . 
S Card Systems 

Resolution 
08 8 Bits 
10 10 Bits 
12 12 Bits 
25 21f2 Digit 
35 3% Digit 
37 3% Digit 
45 41/2 Digit 

Linear Devices 
With proprietary linear circuits, a 1-2-3 

, numbering system is employed. 
The 1 denotes a Military temperature range 
device (- 55°C to 125°C), the 2 denotes an 
Industrial device (- 25°C to 85°C), and the 3 
denotes a Commercial device (O°C to 7aOC). 
i.e. LM101ILM201/LM3Dl. Exception to this 
are the LM1800 Series; some hybrid circuits 
which employ a "c" Suffix; and second
source products which follow the original 
manufacturers numbering system. 

,uP Micropackage 
Family 

A Discrete 
B Digital Bipolar 
C Linear 
D Digital CMOS 

Suffix 

Package 
r Flat Ceramic Package 
G Metal Can Package nO-5 Types) 
K Metal Power Package (TO-3 Types) 
L Ceramic Dual-In-Line Case 
P Plastic Package 

PQ ICs Packaged In Staggered-Lead 
Plastic DIP Packages 

R Metal Power Packages 
(TO-66 Types) 

U Ceramic Package 

Characteristics 
A Improved Electrical Specs 
C Reduced Temperature Range 

Package 
D Glass/Metal DIP 
F Flat Pack (0.25" Wide) 
G TO-8 02 Lead) Metal Can 
H TO-5 (Multi-Lead) Metal Can 
J Glass/Glass 
K TO-13 Power Pack 
M Wide Trak Pow'er Pack 
N Molded DIP 
P TO-202 Plastic Power Pack 
R low Temperature Ceramic Pack 
S 14 Lead Power Pack 

SGS Power Pack 
. T TO-220 Plastic Power Pack 
W Flat Pack (0.275" Wide) 
Z TO-92 

Technology 
P PMOS 
C CMOS 
H Hybrid 
B Bipolar 
N NMOS 
L Line~r 
I Pl 

Package 
C Plastic 
D Ceramic or CerDIP 

Example 

Prefix Device 

MC 14510 
T 

DescriptioD 

Package-----...J 

Prefix Device Suffix 

AD C 08 00 P C N . 

T 1 Converter 
Products: 

Form 

Resolution..J I 
MoreTha~ 
in family 

Te£hoology,........,..---' 

Temperature Range~ 
Package --------' 

Prefix Device Suffix 

LM 101 A F 

Characteristics _il 
paCkage~. 

Prefix Suffix 

~;~!;ge·· XXXXX----j i 
Modification 
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Manufacturer 

NITRON 

(IC~ are identified 
by the Ne 

NORTEC 

NORIEC 

PANASONIC 
(MATSUSH ITA) 

'A.MATSUSHITA 

PLESSEY 

,/ 

(All ICs are ma! ked PlESSEY) 

PRECISION 
MONOLITHICS 

(PMI) 

PRO ELECTRON 

PART NUMBER GUIDE 
Part Number 

'-... Pr-et=lx-·------------------sliffix------

Description 
He Packaged iCs 

NeM Packaged Memory ICs 
NIT Memory Modules 

NE Nortec Electronics 
NE 5003810 
NE 1103-1460 

Description 
AN Analog 
DN Digital Bipolar 

J Development Type 
MN MOS 

Description 
Ml MaS Linear (w I Gate Protection) 
MP MOS Digital 
MT MOS Linear 

(without Gate Protection) 
NOM MNOS Memory Elements 

and Arrays 
SM, SBA Alternate Sourced Consumer 

Devices 
Sl Bipolar Linear 
SP Bipolar Digital 

Description 
AD Ana log to Oigita I Converter 

eMP VOltage Comparator 
OAe Digital to Analog Converter 
MAT Matched Transistors 
MUX MUX Analog Multiplexer 

OP Operational Amplifier 
PM Second Source Devices 

REf" Voltage Reference 
SMP Sample and Hold 
SSS Second Source Devices 

First Two Letters 
Digital 

FA- FZ 
GA - GZ Identify the Family 
etc. 

Solitary Circuits 
S Soiitary Circult 
T Analog Circuit 
!J Mixed An21og'Dlgitll 

(He second letter has no special signifi
cance. except H means HybridJ 

Ihird Letter 
Temperature Range 

A T ernp. Range not specified below 
B ooe to + 70°C . 
C -55°C to + 125°e 
D - 25°e to + 700 e 
E - 25°C to + 85°e 
F - 40°C to + 85°e 
G -55 C Cto +85°e 

NC 7010 
Prefix Device Suffix 

Description ' 
----- ------

Electrical Selections 
11 

Prefix Device Suffix 
-------,-----

NE 6003 11 0 
BZ Electrical Selections 

146 
etc. 

Package 

/ Electrical Selections -.-J I 
Package -----.....1. 

D Ceramic DIP 
F Flatpack 
H Metal Can 
J CerD!? 
N Molded DIP 
P g-Pin DIP 
Y Dice 

Package 
eM Multiiead TO-5 
DC Oilman 
DG Ceramic Dual-In-Line 
OP Plastic Dual-In-Line 
EP Power Stud 
FM Ten Lead F1atpack 
GM Fourteen lead Flatpack 
KM TO-3 
QG Ceramic Quad-In-Une 
QP Plastic Quad-tn-line 
RP Power Findip 
SP Plastic Single-In-Une 

Package (last Alphabetical Character) 
H 6-Pin TO-78 
j 8-Pm 10-99 
K IO-Pin TO-I00 
l 1 G-Pin Flatpack 
M 14·Pin Flatpack 
N 24-Pin Fiatpack 
P 8-Pin Plastic Mini DIP 
Q 16-Ptn Hermetic [HP 
V 24-Pin Hermetic DIP 
X 18-Pin Hermetic DIP 
Y lA-Pin Hermetic DIP 

Suffix or Version letter (Recommended) 
Single letter 

C Cyli,ndrical Q Quad-In-Une 
P Plastic OIL F Flat Pack 
o Ceramic OIL U (Uncased) Crip 

Prefix Device 

ON , 830 

Prefix Device 
-------~--- -" .. -~"'-.- -

SP 8735B 

T .. 
DeScriptIon 

Suffix 

DG 

Package-----...J 

Prefix Device Suffix 

DAC 01 C Y 

Grade --------, I 
Package ____ --..J 

Prefix Device Suffix 
----.---~-+--------.-

GFB 7400 -DP 
GMS 74lS00A ·DC ' 
SAC 2000 

Other letters have no fixed meaning ex- TDA 
cept Z means customized wiring, 

1000 p 

Two Letters 
First Letter; General Shape 

C Cylindrical 
!) Dua!-!r.-line (D!U 
E Power OIL (with External Heat Sink) 
f Flat (Leads on 2 Sides) 
G Flat (leads on 4 Sides) 
K Diamond IJO-3 Family) 
M Mu!tip!e,!rl-Line (Except Dua!-, 

Triple-, Quad-In-Line) 
Q Quad-In-Une (QUill 
R Power QUR (with External Heat Sink) 
S Single-In-line (as TO-127 or TO-220) 
T T riple-fn·line 
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Ie MASTER 

Manufacturer 

PRO ELECTRON (cont) 

RAYTHEON' 
SEMICONDUCTOR 

©IC MASTER 1978 

PART NUMBER GUIDE, , •. ',l!<'_'-.<t.(k 
--"_"0-"'~'.'~ 

·,t ""-t~1'-"'-

Part Number 
Prefix Suffix 

If a drcuit is designed for a wider tem- Second Letter: Material 
perature range, the letter indicating a C Metal-Ceramic 
narrower temperature range or the letter G Glass-Ceramic (cerDIP) 
"A" can be used. M Metal 

P Plastic 
Device or Serial Number 

Either a 4-digit number assigned by PRO 
ELECTRON or the serial number (even a 
combination of figures and letters) of an 
existing type designation which can' be 
extended to a minimum of a 4-digit num
ber by adding zeros in front of it. 

Temperature 
LH1, LMl - 55°C to 125°C 
lIt2, LM2 - 25°C to 85°C 
LH3, LM3 O°C to 70°C 

RC O°C to lO°C 
RM - 55°C to 125°C 
RV -40°C to 85°C 
54 - 55°C to 125°C ' 
740°C to 70°C 

MAX-xxxx-2 - 55°C to 125°C 
MAX-xxxx-5 O°C to lOoC 

HA Series 
HAl I4-Pin Ceramic DIP 
HA3 14-Pin Plastic DIP 

Microcomputer Components 
AM 

R 
93 

Package 

Most Devices 
BM 16-Pin Epoxy-B DIP 
CH Gold-Backed Chip, Visually Inspected 

to MIL-STD-883A, Method 2012, 
and Packaged in Waffle Pack. 

CJ 14-Pin Ceramic Flatpak 
CL 16-Pin Ceramic Flatpak 
CK 14-Pin Ceramic Flatpak 
o 14-Pin Metal DIP 

DB 14-Pin Epoxy-B DIP 
DC 14-Pin Ceramic DIP 
DO I6-Pin Ceramic DIP 
DE 8-Pin Ceramic DIP 

DM 16-Pin Ceramic DIP 
DZ 40-Pin Ceramic DIP 
F Flatpak 

fV n-Pin Ceramic ftatpak 
FZ 42-Pin Ceramic Flatpak 
H 3, 8 or 10-Pin Metal Can 
J 14 or I6-Pin Ceramic DIP 
K TO-3 Power Pack ' 

MB 16-Pin Epoxy-B DIP 
ML 16-Pin Ceramic DIP, Side Brazed 
MS 20-Pin Ceramic DIP, Side Brazed 
MZ 40-Pin Ceramic DIP, Side Brazed 
N 24-Pin Glass! Metal Flatpak 
N Epoxy-B DIP (LM Series) 

NB 8-Pin' Epoxy-B DIP 
PS 20-Pin Epoxy-B DIP 
PU 24-Pin Epoxy-B DIP 
PY 28-Pin Epoxy-B DIP 
PZ 40-Pin Epoxy-B DIP 
Q 10-Pin Flatpak (~" x ';4") 
R 24-Pin Ceramic DIP 
T 3,8, 10 or 12-Pin Metal Can 

TK 9-Pin TO-66 Power Pack 
W 14-Pin Ceramic Flatpak 

Beam Lead Chip 
BL 

HA Series 
2 -55°C to +125°C 
50°C to + lO°C 
8 -55°C to +125°C 

XR Series 
M Ceramic - 55°C to + 125°C 
N Ceramic -40°C to +85°C 
P Epoxy -40c C to +85cC 

CN Ceramic DoC to + l5 cC 
CP Epoxy DoC to + l5c C 

Example 

Prefix Device SuffiX 
54 153 DO 
RC 4130 DB 
LM 118 If 
HAl 4741 5 
XR 2207 CN 

Prefix Device Suffix 
AM 2901 0 M It 

Package ~_T T 
Temperature Range~ 
Processing _~, 

(Contlnued) 
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Ie MASTER 

Manufacturer 

RAYTHEON 
SEMICONDUCTOR (cont) 

Raytheon iCs are identified by 
an RAY prefix to the date code. 

RCA 

ROil 

RETICON 

Solid 
State 

RE·flCO"'® 

ROCKWELL 
(COLLINS) 

'1' Rockwell 

SANYO 

".,®' 

Description 
CA Linear lCs 
CD Digital ICs 

COP Microprocessor ICs 
MW MOS ICs 

Previous Products 
RA Area Array 
Rl Linear Array 

SAD Serial Analog Delay 
SAM Serial Analog Memory 
SAP Seri(l' .Am log Processor 
TAD T3pped ,ll.'laiog Delay 

New Anaiog Products 
R5 Ketlcon Analog 

family 
o ~omplex Special Functions 
1 Simple Delays 
2 Tapped Delay 
3 Analog Memory 
4 Correlator 
5 Muitiplexer, Parallel to 

Sefia! Converter 
6 Filters 

eRe Products 

Designation 
LA Bipolar Linear 
lB Bipolar 
lC CMOS 
lM PMOS 

PART NUMBER GUIDE 

MiciGcOmpiitei Compunents Package 
D Hermetic DIP 
F Flatpak 
P Plastic DiP 
X Chip 

Temperature 
C O°C to + 75°C 
M - 55°C to + 125°C 

Process to Mll-M-8838 
B 

Version 
A Modified Ve"rsion, Unilaterally 

Interchangeable with Prototype 
B Modified Version, Unilaterally 

Interchangeable with A Version, 
. and with Prototype 

C Modified Ve'rsion, Unilaterally 
Interchangeable with 8, A, 
and Prototype Versions 

Package 

Code 

D' Ceramic DIP 
E Plastic DIP 
f Ceramic DIP, Frit Seal 
G Hermetic Chip in Plastic Package 
H Chip 
K Ceramic Flat Package 
l Beam-Lead Device 
Q Quad-In-Line Plastic Package 
S TO-5 Package with OIL-CAN 
T TO-5 Package 

No. of Columns and lines 
No. ofElements 
No. of Storage Elements 
No. of Storage Elements 
No. of Storage Elements 
No. of Taps 

CRC Devices 

Package 
1 Cerarn!c DIP 
2 F!atpack 
3 Plastic DiP 

Temperature 
'1 __ i-.~~f' ... ", 1 ')~vr 
t vv v Lv ..lL.v V 

2 - 25°C to 85°C 
3 aoc to 700 e 

Example 

Prefix Device Suffix 

CO 4070, 80 

Version II 
Package i 

. Prefix Device Suffix 
~--- ~~'--~----

RA SOxSO A 
Rl 1024 C 
TAD 12 I 

Code --.-J 'I 

Revision-------.i· 

Prefix 

R5 X -, 
Family 

Device 

YY 

Suffix 

A -1 

II 
Revision (if ReQuired)-J I 
Member of Device Type---.J 
(If ReQuire'd) 

Prefix Device Suffix 

CRC 1504 -1 -2 

Package I I. 
I 

Temperature Range--1 

Prefix Device 
----_ ..• _._- --.--.-----.~--.-.-.-----

LA 1230 
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Ie MASTER PART NltMBER GUIDE~~~';~~ 
Part Number 

Manufacturer Prefix Suffix 
----------------------------------------~~-------------------------

Example 

SGS-ATES 
SEMICONDUCTOR 

SIGNETICS 

9 

(Prefixes assigned by the European 
Association "PRO ELECTRON") 

H High Level Logic 
HB CMOS 

L Linear Professional 
M MaS 

TAA Linear Consumer 
TBA Linear Consumer 
ICA Linear Consumer 
IDA Linear Consumer 

Temperature Package 
LM Linear IC ,

Alternate Source 
Nor 

None O°C to 70DC 
N8 O°C to 75~C 

S(E) - 55°C to 125°C 
SA - 40°C to 85°C 

5400 
Series -55°C to 125°C 

7400 
Series O°C to 70~C 

N 8, 14, 16, 18,20, 22, 24, 28,40 Lead 
OIL Plastic 

F 8, 14,16, 18,20, 22, 24 Lea'd Ceramic DIP 
I 8, 14, 16, 18,22,24,28,40, 50 Lead 

Ceramic DIP Side Brazed 
W 10, 14, 16,24 Lead Ceramic Flat Pack 
Q 10, 14, 16, 24 Lead Ceramic Flat, Bottom Brazed 
K 10 ~ead TO-lOa Header, Low Profile 
L 10 Lead TO-lOa Header Tall Can 
T 8 Lead TO-99 Header 

DA TO-3 Solid Header, Can 
DB TO-5 Solid Header, Can 
R 16, 18, 24, 28, 40 Lead Beryllia Flat Pack 
S TO-92 Plastic 
U TO-220, 3 Lead 

Prefix Device 
TDA 1200 

Prefix Device Suffix 
---_._-------------

74123 N 
N 8X02 N 

I =-J Tempe~ature 

Package 

._-------_ .. _-----_._---

SILICON GENERAL SG Silicon General 

·HfJ 
SiLiCOn GODOP8L 

SILICONIX Description 
D Driver for FET .Switch 

OF Digital LSI 
DGM Driver with FET Switches 

(Monolithic Version of 
Hybrid Device) 

G Multi-Channel FET Switches 
H High Voltage (28V) Logic 
L Linear IG 

LD AID Converter 
LH Hybrid Linear IC (2nd Source) 
LM Linear IC (2nd Source) 
Si 2nd Source Part 
S Power Logic Switch. 

Characteristics 
A Improved Electrical Specifications 
C Reduced Temperature Range 

Package 
F Flat Pack 
.J 14. lfi·P~n01P (Cer01P) 
K TO-3 Power Pack 
M 8-Pin Plastic DIP 
N 14, 16-Pin Plastic DIP 
T TO-5 Metal Can nO-39/ 99/100: 101) 
Y 8-Pin DIP (CerDIP) 

Temperature 
A-55°C to 125°C 
B - 20°C to 85°C 
C O°C to 70°C 

Package 
A Metal Can 
F Flatpack _ 
J Plastic DIP 
K Ceramic DIP 
L Flatpack 
P Hermetic DIP 
R Hermetic DIP 

MJL Process Option 

MIL-883, Class A 
2 MIL-883, Class B 
3 MIL-883, Class C 
4 In-House Screening Plus 168 Hr. Burn-In 

---------------------------------

SOLID STATE 
SCIENTIFIC 

©IC MASTER 1978 

Reliability 
A MIL-883-A 
B MiL-883-B 
C MIL-883-C 
S Standard 

Other Letters 
CM CMOS 

C Complementary 
L Logic 
M Memory 

Process 
A AL Gate Bulk 
B High Voltage AL Gate 
S Silic(Hl on Sapphire 

Package 
C Ceramic DIP 
D Ceramic DIP 
E Epoxy DIP 
H Chip 

, F Flat Pack 
T TO-5 

PrefiJ Device Suffix 
SG 1524 J 
SG 108A T 

::::~ 

Prefix Device Suffix 
-O-c---------200 --- BA-X 

Temperature -'II 
Package ~ 
MIL Process Option' . 

----------

Prefix Device Suffix 
----

SCl 4000 AE + -T -
Reliabjlit~Y . I ( 
process--~ 
Package 

Special Screening------' 
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PART NUMBER GUIDE 

SOLITRON 

~ 

SPRAGUE ELECTRIC 
A. UC Series 

UD Series 
UG Series 
UL Series 

SPRRGUE 

® 

B. UH Series 

STANDARD 
MICROSYSTEMS 

eM CMOS 

Family 
C CMOS 
o Display Drivers 
G Hall Effect Circuits 
l Linear Circuits 

Temperature 
N Limited Temperature Range, 

')r..o(' +n 7()O(' T"n:nnl 
'-.J V lV I U v 11111val 

S Extended Temperature Range 

Family 
CG Character Generator 

COM Communications 
CRT CRT Display 

KR Keyboard Encoding 

Package Style, Temperature Range 
AD Ceramic DIP, -55°C to 125°C 
AE Epoxy Encapsulated DIP, 

- 40°C to 85°C 
AF CerDIP, -55°C to 125°C 

Package 
A Plastic DIP 
B Plastic DIP with Heat Sink Tabs 
C Chip 
o TO-99 
E B-Pin Plastic DIP with Pins 

1,4,5,8 Only 
F TO-86 or 30 Lead Flat Package 
to Tn nn 
U IU-;:];:] 

H 9--Pin Hermetic DIP 
J TO-87 
K TO-lOO 
L TO-IOO 
M 8-Pin Plastic DIP 
N 14-Pin Plastic Quad-In-line 
P Batwing DIP 
Q Batwing Quad-In-Line 
R 8-Lead DIP with Unformed Leads 
S 4-Pin SIP 
T 3-Pin SIP 
W TO-IOO with Miniature Tube Base 

Adapter Base 

Package 
C Hermetic Flatpack 
o Hermetic DIP 
P Plastic DIP 

Package 
P Plastic 
C Ceramic 

Temperature 
T - 25°C to 85°C 
(Blank) aoe to 70°C 
An H in the Suffix Indicates High Speed 
A U in the Suffix Indicates 
Ultra High Speed 

---------'"--------- ---------- -------- _._._-----------------

. ~~:c~~TELEDYNE f?HILBRICK 

W'TEl.87{NE PHiLBRICK 

Description 
1000 Series Operational Amplifier, Module 
1300 Seiies Opeiational Amplifiei. Ie 
1400 Series Operational Amplifier, FEr Ie 
1700 Series Operational Amplifier Chopper Stabilized 
2200 Series Power Supply, AC Input, PC Mount 
2300 Series Power Supply, DC Input, PC Mount 
2400 Series Power Supply, AC Input, Chassis Mount 
4000 Series Digital to Analog Converters 
4100 Series Analog to Digital Converters 
4300 Series Non-Linear Function Modules 
4400 Seiies Non-Linear Function Modules 
4500 Series Multipiexers 
4700 Series Voltage to Frequency and Frequency to Voltage Converters 
4800 Series Sampie·Hoid Amplifiers 

------_._--_._----_.-._-------.---_._._----_._--_. __ .-._------

TELEDYNE 
SEMICONDUCTOR 

'.~~ 
For alternate source devices, 
the original manufacturer's 
part number and 
marking system is used. 
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Temperature / Electrical 
A - SsoC LV 125"Cr 3t:;e~t~u 

Electrical Performance (HiNIL 
-30°C to lO°C) 15V Supply 

B - 55°C to 125°C. Premium 
Electrical Performance 

C O°C to 70o e, Industrial Electrical 
Performance (HiNIL 
- 300 G to 85°Cl; 12V Supply 

M - 55°C to 125°C 
-----.-.------.~---.------

Package 
E Meted Can 
H Flat Pack 
J Plastic DIP 
l CerOlP 
N Ceramic DIP 
P Plastic Mini DIP, 8 Lead 
Y Dice 

Device Suffix 
eM 4000 AD 

paCkage/TemperatureJ 

Prefix Device Suffix 
ULH 2111 

fa~~ 
Temperature--..J 

A 

package----...... 1 

Prefix 
---. -----~--~-

UHP 

paCkage~ 

Device 

400 

Prefix Device Suffix 
---'--------

COM 2502 P 

fa~ilY II 
t'acKage ! I 

Temperature Range~ 

Device Suffix 
--------------"-~~.-.. -.-.--

709 BE 

Temperature! ElectricalJ I 
Package I 
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Ie MASTER PART NUMBER GUIDE;':, 

TELEFUNKEN (Prefixes Assigned by the European Prefix Device Suffix 

~ 
Association "PRO ELECTRON") U 113 ,B 

~1i1~ Proprietary Devices 
U Integrated Circuits B Bipolar 

~ M MaS 
Note:- ICs are marked TFK 

TEXAS Package Prefix Device Suffix 

INSTRUMENTS RSN Radiation Hardened Circuit FA Flat Package SN 74 S188 J 
SBP Bipolar Processor J Ceramic Flat Package 

T~ 4P 
SMC MaS High Reliability JA DIP Description 

SN Standard Prefix JB DIP 
SNM High Reliability, Level I jp DIP Temperature Range 
SNA High Reliability, Level II L Metal Can 
SNC High Reliability, Level III LA Metal Can Package 

. SNH High Reliability, Level IV N Plastic DIP 
Tl Linear NO Plastic DIP with Tab 

TMS MaS NE Plastic .DIP with Tabs 
Prefix Device . Suffix P Plastic DIP 

Temperature (Most Devices) RA Flat Package TMS 4027 -15 JL 
52 Series - 55°C to 125°C SB Flat Package 

Speed ~ 54-Series - 55°C to 125°C T Metal Flat Package 
55 Series - 55°C to 125°C W Ceramic Flat Package 

Package . .' 62 Series - 25°C to 85°C 
72 Series O°C to 70°C Speed (MOS Only) 

Temperature Range '. .f 14 Series O°C to lO°C -15 150ns Max. Access 
75 Series poC to 70°C - 20 200ns Max. Access 
TF Series - 40°C to 85°C - 25 250ns Max. Access 
TP Series ...,- 55°C to 125°C 

TMS C Series - 25°C to 85°C 
TMS l Series OOC to 70°C 
TMS MSer.ja.-558C t\} 1259C 
TMS R Series - 55°C to 85°C 

TOSHIBA Description Package Prefix Device Suffix "'l 

• 
TA Bipolar Linear P .plastic TA 7173 AP 
TC CMOS M Metal 
TO Bipolar Digital A Improved Type 
TM MaS C Ceramic 

WESTERN DIGITAL Package Prefix Device Suffix 

f}5 
A 40 Lead DIP, Ceramic TR1602 A 01 
B 40 Lead DIP, Plastic 

Package~ ~ C 24 Lead DIP, Cerami"c 
D 24 Lead DIP, Plastic 
E 28 lead DIP, Ceramic I Special Parameter 
F 28 Lead DIP, Plastic 
G 22 Lead DIP, Ceramic 
H 22. Lead DIP, Ceramic 

ZILOG Family Package . Prefix Device Suffix: 

~Zilog 
l80 C Ceramic laO A CPU eM 
l P Plastic JmilU Speed Screening 
A 4.0 MHz S Standard Speed 
blank 2.5 MHz M Military 

Device 
Package 

CPU Central Processor Unit Screening 
PIO Para lIel I nputl Output Unit 

CTC Counter Timer 
SIO Seria I I nput( Output 

DMA Direct Memory Access 

-------~-----
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how to use 

APPUCITIOI 
10TE IIHECTIBY 

. The Application Note Directory is a comprehensive 
guide to the many Ie application notes available. 
It lists the devices covered, describes each note, 
and tells who publishes each one. 

the application note directory 
The application notes in this directory can be lo
cated by function or device number. 

entirely by application. When an application note 
fits under several categories, it is listed in one and 
cross referenced by the others. This may mean 
that you have to spend five minutes checking a 
number of categories to be sure you've found 
everything you want, but finding suitable informa
tion can save you considerable design time. 

1. To find out what is published by function, 
locate the closest topics in the index below, turn to 
the pages indicated, and scan through the listings. 

2. To find all the application notes covering a 
given device, look up the device in the Part Number 
Index at the front of this book. The ~ sign leads to 
application notes. 

3. To find out what application notes are avail
able from a particular manufacturer, look up the 
manufacturer in the Product Index. The table gives 
you the titles and the page locations for each man
ufacturer's application notes in this directory. 

If an application note covers specific devices or 
it shows jn some detail how certain devices are 
used, these device numbers are listed in paren
theses just below the title. 

The application note descriptions are organized 
under the headings: Digital, Linear, Memory and 
Microprocessor. Beneath those headings are 
functional and applications categories arranged 
alphabetically. Within each category the notes are 
arranged in alphabetical sequence by manufacturer. 
The mixing of functions and applications is neces
sary, since application notes do not lend them
selves to classification entirely by function or 

The application note descriptions are as short as 
possible. They are designed to save you time in 
reading while giving an overall sense of the con
tents. The length of each note is indicated in 
parentheses on the last line; if the note is bound 
into a book, the last line will show that it is part 
of a handbook, databook, catalog, etc. 
Once you have determined which application 
notes you need, contact the manufacturer's sales 
office or write to the manufacturer. Be sure to give 
both the title and the application note number. 
Addresses and phone numbers are listed in the 
Manufacturers and Distributors Directory. 

APPLICATION NOTE SUBJECTS 

Category Page Category Page r.~tp(l'nrv 
--· .... b ... ·1 

DIGITAL 
Arithmetic ................................................. 101 

Amplifiers, Operational ............................. .112 
Amplifiers, Power ...................................... 117 

Preamplifiers .............................................. 133 
Regulators .................................................. 133 

CMOS ......................................................... 101 Amplifiers, RF ............................................ 118 Switches ................. : .................................. 135 
Consumer ................................................. 104 Amplifiers, Sense ...................................... 118 Thermal Considerations ............................ 136 
Counters ................................................... 104 Amplifiers, Video ...................................... 119 Timers ........................................................ 137 
Data Transmission ..................... "" .. " ..... .105 Arrays ........................................................ 119 Transducers ................................................ 137 
Encoders ................................................... 106 Communications ........................................ 119 Voltage References .................................... 138 
General ......................................... , ........... 107 
High-Speed Logic ..................................... 107 
High-Speed n L ......................................... 108 
HNIL/ HTl ................................................. 108 
Ill ...................... ' ........... ............ ....... .. .. .1 09 

Comparators .............................................. 120 
COAsumer, AMiFM ................................... 121 
Consumer, Audio ...................................... 122 
Consumer, Medical .................................. 123 
Consumer, TV ......................................123 

ME.MORY 
Anaiog ........................................................ 139 
CAMs .............................................. ; ............ 139 
Character Generators ................................ 139 

Interface ................................................... 1 09 
L~j, Generai ............................................... 110 
MultiplexNc; ............... 110 
PLAs ........................................................... 110 

Converters .................................................. 124 
Drivers ............................ ~ ........................... 127 
FollowP.r<: ..................... 127 
Generai ...................................................... 128 

interface .................................................... '139 
Microprogramming .................................... 140 
PROM~ ........................................................ 1·10 
RAMs ........................................ _ ................ 140 

Pulse Handling ......................................... 110 
Trigger Circuits ......................................... 110 
TTL, Genera! ............................................. 111 

Industrial Control .................... ., ................ 128 
Instrumentation ........................................ 129· 
Modulators ................................................ 130 
Multipliers .................................................. 130 

ROMs .... " .................................................... 142 
Shift Registers .......................................... 143 

MICROPROCESSORS 
LINEAR 

Active Filters ............................................ 111 
Phase·locked Loops .................................. 131 
Photosensitive Devices .............................. 132 

Applications ................................................ 144 
General ...................................................... 145 

Amplifiers, Current .................................... 111 Power Control ............................................ 132 Programming ............................................. 146 
Amplifiers, Instrumentation ...................... 111 Power Supplies .......................................... 132 Systems ...................................................... 148 
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DIGITAL 

Arithmetic Arithmetic ( cont) 

1 "A Successive Approximatio~ Register" connections for ripple-carry addition. Also describes BCD adder tech-
(AM2S02, AM2S03, AM2S04,AM2SL02, AM2SL03, AM2SL04) niques implemented with these devices. Shows how the devices 
Operation, logic, coding of these 8 and 12 bit TIL devices. Describes can be used to improve the performance of MOS storage systems. 
applications in systems performing recursive arithmetic operations; National AN-35 (S pgJ 
as ring counters; serial-to-parallel converters. 
Advanced Micro Devices Application Note (11 pg.l 12 "Arithmetic Arrays Using Standard COS/MOS Building 

Blocks" 
2 "The AM2506 - ALatching AlU" (CD4001, CD4008, CD4011, CD4013, CD4019) 

(AM2S0S) Describes design of a 32-bit full adder I arithmeti-c logic system. Dis-
Combines four-bit arithmetic logic unit and tour-bit latch. Describes cusses tour-bit full adder, quad AND-OR select gate, 'dual D-type 
application in high-speed multiple word adder, multiple master-slave flip-flop; input NAND gates, input NOR gates, and arithmetic register. 
register,s, IS-word arithmetic register, multiplication at IS MHz rate. RCA ICAN-SSOO (S pgJ 
Advanced Micro Devices Application Note (4 pg.l 

13 "COS/MOS Rate Multipliers - Versatile Circuits for 
3 "Multiplying Made Easy for Digital Assemblies" Synthesizing Digital Functions" 

(AM2S0S) (CD4089, CD4527l 
Discusses multiplication algorithms and use of the device: Describes operation of a rate multiplier,and the effects of cascad-
Advanced Micro Devices (S pg.l ing. Covers addition, subtraction, multiplication, division, square and 

higher order roots, frequency ratios and integration. Also discusses 

4 "Overflow Detector in Binary Adders" symmetric 'operations. ' 

(AM9309) 
RCA ICAN-S739 02 pg.l 

Discusses the. detection of overflow errors using an IC multiplexer. 
Advanced Micro Devices (2 pg.l 14 "Converting To and From Binary Using the SN74184 and 

SN74185A" 

5 "A 2'5 Complement Digital Multiplier: The AM2505" ffiN74184, SN74185~ SN74283, SN7428~ SN74285) 
Compares conventional shift and add technique to conversion fro", 

(AM2S0S) binary to BCD using the 7418SA. Tells how to interconnect these 
Discusses high speed multiplication and use of this device to per· converter packages for S-bit through 20-bit binary inputs and 4, 5 
form 2's complement multiplication. or 6 decade BCD inputs. Describes conversion of fractions using the 

";6.dvanced Mtcro £I~te~ (llpg.) 74283, 74284 and 74285. ' 
Texas Instruments Application Report CA-171(19 pgJ 

6 "AM25S10 Four-Bit Shifter" 
(AM2SS10l 15 "Fast Multipliers Using TTL Read Only Memories" 
Provides functional description and discusses logic equivalents. 
Applications: up-shift, down and around end shifts, scafi{lg and fixed See listing under (Memory) ROMS. Texas Instruments) 

multiplication. 
Advanced Micro Devices Application Note (10 pg.l 

"Two's Complement Multiplication" 
CMOS 

7 
See Digital Signal Processing Handbook under (Digital) lSI General 
(AMDl. 16 "Intrinsically Safe Data Acquisition" 

Presents methods by which' CMOS circuitry can be used in the con-
8 "Applications of the TTl/MSI 93S43 4-Bit by 2-Bit Two's struction of intrinsically safe' low-level multiplexers, AI Ds, and 

Complement Multiplier" instrumentation amplifiers. 
(93S43) Burr-Brown AN-84 (4 pg.) 
How to implement a combinatorial multiplication. array of any size 
for two's complement numbers. How to multiply in other number 17 "Minim'zing Gate Oxide Failures Due to Handling" 
representations. Speed / hardware tradeoffs, normal izalion of float-

Describes oxide failure mechanisms,_ evaluates input protection ing point numbers after multiplying, rounding or truncation of 
double length products. techniques, and recommends handling procedures to avoid failure. 

Fairchild Application, Note 329 (15 pg.l Harris Application Report 208 (3 pg.l 

9 "MECl10,OOO Arithmetic Elements MC10179. MC10180, 18 "CMOS: Some Application Guidelines" 
MC10181" Presents General Guidelines when using CMOS. 
See listing under (Digital) High Speed Logic (Motorola), Harris Application Note 209 (7 pg.) 

'10 "NBCD Sign and Magnitude Adder/Subtracter" 19 "Using Junction Isolated CMOS" 
(MC145S0, MC14S61) Covers problems and application rules related to forward biasing 
Describes CMOS parallel adder-subtracters for both signed and un- CMOS inputs and outputs. 
signed natura I binary coded decimal (NBCDl numbers. Harris Application Note 210 (4 pg.l 
Motorola, AN-738 (7 pg.l 

20 "Avoiding CMOS Noise-Sensitivity Problems" 
1.1 "High~Speed TTL Adders" Describes noise sensitivity problems peculiar to MOS technologies 

(DM5483, OM? 483) 2nd solution to these problems. 
Describes IS-bit parallel adders, using the DM7283/DM8383, and Harris Semiconductor AN·211 (S pgs.l 
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CMOS (cont) 

1 

2 

3 

4 

5 

6 

7 

8 

I 
I 
I 

I 9 

I 

I 
I 10 

i 
I 

I 
I 

I" 

"CMOS Analog MuiUpiexers and Switches; Applications. I 12 
Considerations" I 
Covers selection criteria. parameter definitions, handiing and de· I 
sign precautions, appHcations, ~nd, other topics concerning 
CMOS analog ano switches, I 

Harris Semiconductor AN-520 (9 pgJ I 

"CMOS, the Ideal logic Family" 
(MM54C Series, MMl4C Series) 
Describes characteristics of CMOS circuits. Discusses system con
siderations, such as unused inputs, data bussing, paralleling circuits 
for extra drive, and interface to other logic families. 
National AN-77 (8 pgJ 

"Gelling the Most Out of CMOS Devices for ·1 
Analog Switching JObs" \ , 

13 "CMOS Linear Applications" 

Describes latch-proof junction isolation, floating-body junction isola- I 
tion:. and diele.ctric i~olation as solutions to CMOS problems when I 
Bppiied to anruog des/gr. j 

Harris Semiconductor AN-521 (7 pgj ! 

(MM74COO, MM74C02, Mt ... 174C04) 
Describes use of CMOS devices biased to ,operate at the midpoint 
of the transfer characteristics. 
Natiunai AN·83 (3 pg,) 

14 "CMOS Oscillators" 
"MasterMOS, a Custom CMOS System" 
(MasterMOS) I 
Describes the construction of these devices which are customized I, 
by changing the metalization pattern, 
International Microcircuits (6 pgJ 

"MasterMOS Design Manual" 
(MasterMOS) 
Detailed instructions and drawi::g for custcmizing tt:cse a.rays, 
International Microcircllits $35,00 (7'0 pgJ 

"A New CMOS Analog Gate Technoiogy" 
See listing under (linear) Switches, (Intersi!) 

"NBCO Sign and Ma~nitude Adder/Subtracter" 
See iistir;g Arithmetic (Motorola) 

"4 3~/? ni!j;i nvl'y'l lJ~if!g an !~tegr3ted Circ:.:lt Dual Ramp 
System" 

15 

16 

17 

See listing under (Linear) Instrumentation (Motorola) 
: 18 

"Noise Immunity Comparison of CMOS Versus Popular 
Bipolar logic Families" I 

Compares the noise immunities uf TTL, DiL. riTL, and OliOS logic i 
families. ,Discusses common noise sources. precautions against I 
noise. nOise soecifir.ation ilnd standard noise tests, , 
Motorola AN·iol (8 pgJ I 19 

I 
"Introduction to CMOS Integrated Circuits with 
Three-State Outputs" 
Describes 2 wlae variety of CMOS ICs incorporating transmission 
gates with standard logic, Give~ design rules. Covers applications in 
analog switching and muitiplexing, digital multiplexing, and data 
bu:ssing, 
MotorOla AI\/lJ -,,19 pg,j 

"Scanning Logic for RF Scanner,,,Raceivers Using Cfv'OS 
Integrated Circuits" 
Descriof's rf sr:;H1ner-rpI'Piver r:('rjfro! fijiEtions 
devices. Covers crystal svvitct1!ng and priority 
with mention of phase-locked loop designs. 
Motorola AN-753 (7 pgJ 

"CMOS Monostable Multivibrators" 
(MC14538B) 

monitoring 

Covers theory of operation with emphasis on pUlse widths, retrig
gerabie and non-retriggerable operation. Describes use in a tach
ometer. 
Motorola AN·772 {7 pgJ 

! 

20 

21 

Describes square wave oscillators that can be built with CMOS logic 
elements, 
National AN·118 (4 pg.l 

"54C174C Family Characteristics" 
(MM54C Series, MM74C Series) 
Discusses output, noise and temperature characteristics, power con· 
sumption, and propagation delay for the 54C/74C logic family. 
National AN-90 (6 ;:;g,; 

"MM54C174C Voltage Translation/Buffering" 
See listing under Interface (National! 

"Designing with MM74C908, MM74C918 Dual High 
Voltage CMOS Drivers" 
(MM74CS08, ivlM74C91B) 
Presents curves for power dissipation design iimits. Shows simple 
driver circuits plus flasher. oscillator. siren and latch applications, 
National AN-i77 02 pg.J 

"COS/MOS Integrated Circuits Manuai" 
(CD4000 series) 
D'iscuss-es fabrication, logic system design. and applications of RCA 
COS; MOS circuits, 
RCA CMS-271 $2.50 (224 pg.) 

"Noise Immunity of COS/MOS Integrated-Circuit Logic 
Gates" 
(CD4000A, CD4001A) 
Evaluates noise immunity of the CD4000A/OIA gates with respect 
to external noise, crosstalk, transmission-line reflections, power·_ 
linet noise, and ground·line noise. Includes schematics and logic 
diagrams, . 
RCA ICAN·6176 (8 pg.J 

"A Typical Data·Gathering & Processing System Using 
CD4000A-Series COS/MOS Parts" 
(CD4aOO Series) 
Describes data·gathering and processing system using CMOS cir
C'jits. ;r.ciuoes discussioli of input signai cunditiorJIng and transmis
sion. the digital processor unit, receiver, memory, arithmetic unit, 
display unit, output buffer, output transmittei, reCeiVer, and contHi; 
unit. 
RCA :CAN~o?ln \'1 j pe) 

"Gate-Oxide Protection Circuit in RCA COS/MOS Digital 
Integrated Circuits" 
(CD4000 Series) 
Gives description and schematics for the protection circuits. 
RCA ICAN·6,218 (2 pgJ 

1.-______________________ _ 
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"Radiation Resistance of the COS/MOS CD4000A Series" 
(CD4000A Series) I 
Provides a graph plotting permanent radiation resistance of CD4000A , 
series. Discusses design considerations for increasing resistance. i 

RCA ICAN·6224 (2 pgJ ! 
I 
I 

CMOS (cont) 

10 "Radiation Resistance of the COS/MOS CD4000A and 
CD4000B Series" 
(CD4000 Series) 
Studies permanent and transient radiation as they affect CMOS 
devices. 
RCA ICAN·6563 (3 pg.l 

2 "Guide to Better HandJing and Operation of I 11 
CMOS Integrated Circuits" : 

"Power-Supply Considerations for COS/MOS Devices". 
(CD4000 Series) 

3 

4 

5 

6 

7 

8 

9 

Recommends specific handling and operating practices to minimize i 
the probability of damage in the manufacturing and field environ· I 
ments. I 

RCA ICAN·6525 (5 pgJ I 

"Using the CD4047A in COS/MOS Timing Applications" 
(CD4047l 
Compares this monostable·astable multivibrator with simpler types 
of oscillator circuits and discusses applications, including a noise 
discriminator, low·pass and band·pass filters, a frequency discrimina· 
tor, and a pulse generator. 
RCA ICAN·6230 (13 pg.) 

"A COS/MOS PCM Telemetry and Remote Data 
Acquisition Design" 

I 

(CD4000 Series) I 

Describes data transmission formats and the following data acquisi· ! 
tion sections: analog and digital multiplexers, AI D converters, trans· 
mission formatters and system programmers. 
RCA ICAN·6289 (12 pgJ 

"Power Supplies for COS/MOS" 
(CD4000 Series) 
Discusses the factors involved in the selection of CMOS supply 
voltages including the system operating frequency, noise immunity 
and power dissipation. Examples of simple power supply circuits are 
also given. 
RCA ICAN·6304 (5 pgJ 

"Applications of th~ RCA-CD4093B COS/MOS Schmitt 
Trigger" 
(CD4093B) 
Describes characteristics of the CD4093 quad 2·input Schmitt 
trigger. Covers applications in waveshaping (sinewave to square· 
wave, edge delay, edge aetection), power·on reset, astable multi· 
vibrators and use as a Schmitt trigger for noise immunity. 
RCA ICAN·6346 (6 pg.) 

"Uslng the CD4520B to DeSign Dividers with sy~metrical 
Outputs" 
(CD4520B) 
Describes how to use this cMos counter to divide an input fre· i 

quency by N where N is any integer from 2 to 256 and obtain out-
. puts with approximately 50% duty cycles. 

RCA ICAN·6362 (10 pgJ 

"Fundamentak; of Testing COS/MOS Integrated Circuits" 
Describes the techniques employed in testing CMOS devices to 
assure their adherence to data sheet specs. 
RCA ICAN·6532 (14 pg.) 

"Understanding Buffered and Unbuffered CMOS 
Characteristics' , 
Presents the relative merits of buffered and unbuffered CMOS de· 
vices. Provides background, definitions, and an applications chart. 
RCA ICAN·6558 (8 pg.) 
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Includes discussion of quiescent device dissipation, switching char· 
acteristics, ac dissipation and ac performance characteristics, cal· 
culating system power, power supply regulation and filtering reo 
quirements. 
RCA ICAN·6576 (6 pg.) 

112 "Interfacing COS/MOS with Other Logic Families" 
(CD4000A Series) 
Describes conditions governing interface of CMOS 4000A series with 
other logic families. 
RCA 5SD·203 ICAN·6602 (12 pg.l 

13 "Battery-Powered Digital-Display Clock/Timer and 
Metering Applications Utilizing the RCA CD4026A and 
CD4033A Decade Counters 7-Segment Output Types" 
(CD4009, CD401~ CD402~ CD403~ 
Describes the CD4026AI33A ICs and their use with 7 ·segment dis· 
play units. Discusses interface packages and methods to help the 
designer optimize his system. Includes a discussion of battery· 
operated systems for digital clocks and watches. 
RCA ICAN·6733 (16 pg.J 

14 "CMOS/MOS Interfacing Simplified" 
See listing under (DigtiaD Interface (RCA) 

15 "CMOS/ MOS Rate Multipliers - Versatile Circuits for 
Synthesizing Digital Functions" 
See listing under (Digital) Arithmetic (RCA) 

16' "Design of Fixed and Programmable Counters Using the 
RCA 4018A COS/MOS Presettable Divide-by-"N" Counter" 
See listing under (Digital) Counters. (RCA) 

17 "Application of CD4016A Quad Bilateral Switch" 
See "Transmission and Multiplexing of Analog or Digital Signa"is 
Using the CD4016A Quad Bilateral Switch" Under (Digital) Data 
Transmission. (RCA) 

18 "Using Complementary MOS Circuits" 
(SCL4013A, SCL4046A, SCL4018A, SCL4026A, SCL4d29A, SCL4404A) 
Reviews CMOS operation, cost, and reliability. Discusses application 
of the SCL4018A fn a three decade rate multiplier; the SCL4029A 
in counting devices; the SCL4404A and SCL4031A in AID converters; 
and SCL4016A in analog switching. 
Solid State Scientific AN·lOi (6 pg.l 

19 "CMOS Exparidable Gates" 
(SCL4402A, SCL4412A) 
Compares the transfer characteristics of ordinary CMOS gates to 
those gates using double buffered outp ut Inc ludes performance 
characteristks and discusses expansion of SCL4412A and SCL4402A 
to 12·input NOR, 16·input OR, and other combinations. 
Sofid State Scientific AN·102 (3 pg.) 

20 "CMOS Integrated Circuits in Automotive Applications" 
General discussion, also includes discussion. of high current cir· 
cuits, constant current or constant impedance circuit. digital time 
delay circuit, digital low·pass filter. 
Solid State Scientific AN·103 (5 pg.l 

103 



Ie MASTER 

DIGITAL 

1 "Interfacing with CMOS" 
Describes electrical charact.eristics of CMOS inputs and outputs. 
Di~cusses interfacing CMOS with CMOS, PMOS, NMOS, DTl/TTl, 
HTl, and Cl. 
Solid State Scentific Ard04 (5 pgJ 

2 "Improved CMOS Gate Design" 
(SCl4000 Series) 

3 

4 

Description of the output huffering :If the SCL4000 Series 
Solid State Scientific AN 105 (3 pg,) 

"P.. Simplified Approach to Tasting cr"os InvEiteis and 
Gates" ' 
Bench tests using a lower supply and a V-O-M are described. They 
include continuity. input leakage, quiescent device current, output 
voltage, noise immunity. output drive current and threshold voltage. 
Solid State Scientific AN·107 (4 pgJ 

"Applications of CMOS Integrated Circuits in 
Communications Equipment" 
(SCL4000 Serles) 

Consumer (cont) 

11 "High Voltage Shift Registers Move Displays" 
See listing under (Memory) Shift Registers (National) 

12 "Timekeeping Advances Through COS/MOS Technology" 
Discusses basic osciliator design considerations, practical oscil
lator circuits, and some typical timing·circuit applications, including 
wristwatches, wall clocks, and auto clocks. 
RCA ICAN-S086 (12 pgJ 

13 "CMOS Integrated Circuits in Automotive Applications" 
See listing under (Digital) CMOS. (Solid State Scientific) 

14 "Automotive Electronics: Choosing the Right Technology" 
Defines operational considerations and compares CMOS, PMOS, and 
bipolar. 
Sprague TP.7 4-5 (10 pg.) 

Counters 

Uses of SCl4000 Series circuits as frequency synthesizers, digital 15 "Single IC Forms 2-to-9-Bit Ring Counter" 
(AM2503) frequency displays, frequency scanners, and squelch circuits. 

Solid State Scientific AN·108 (4 pg,) 

"CMOS Wave Shaping and Level Detection" 
Describes methods to obtain modified transfer charactertistics of 16 
double buffered NAND gates, by connecting inputs together, con
necting extra inputs to V " etc. Shows how to obtain variable 
amounts of hysteresis, and describes systems of level detection 

Describes use of device to make a ring counter. 
Advanced Micro Devices (2 pg.l I 
"Design for a Battery Operated Frequency Counter" , 

I 

r
a 

I 
I 9 

I 
I 
1

10 

I 
104 

using trigger circuits, 
Solid State Scientific AN-lOg (5 pg.) 

"U~ing the SCL 4528 Dual Monostable Multivibrator" 
ISCL4~!8' 

Describes operating modes and timing, equations for pulse width 
calculations. 
Solid State Scientific AN·IIl (6 pg,) 

17 

! 

I 
I 
i 

_c_o_n_s_u_m_e_r ______________________________ --_- I 18 

.. A Naviation Receiver ,That Uses A Digital Frequency 
Synthesizer" 
(p,A719) 
Gives sJ;hernatics fOf a navigation receiver. Discusses the digital 
frequency synthesizer, varactor tuned RF amplifier, AGC amplifier, 
mixer, If amplifier, and detector portions. 
Fairchi!d App!ication Note 178 (6 pgJ 

"Industrial Clock/Timer Featuring Back-up Power Supply 
Operation" 

19 

Describes the design .;:;d operaticn of 3 c:oek timer with digital j 
readout $uirJb!e for industr:31 COritro: applicatiGiis. CMOS circuits! 20 
are used for reduced po_ver.' I 
Motorola AN·718A I 

"Calcuiaior Learns to Keep Time" 
f)escrihes c;topw:1t(h Bl'ld k~yb02rd ':'0i'1tr,,!!ed '-:terva! ti;;:;ng L:ns 
trans uSing the MM5736 calculator chip, 
National AN-llS (8 pg,; 

"Handheld Caicuiator Battery Systems" 
Describes the tradeoffs 'in battery performance for 6,5-9.5v calcll
lators driven by 2, 3 and 4 cell as well as 9v. batteries. 
National AN-149 (4 pg,) 

I 
I 
i 
I 21 

I 
I 

(lCM7207 A, ICM7208) I 
Describes the design, circuit and layout of a 7 digit frequency and 
period measurement counter. I' 

Intersil A015 (6 pg,) 

"Using the MK5009P MOS Counter Time-Base Circuit" 
(MK5009) 
Describes the use of the MK5009 along with complete circuits for a 
digital frequency meter, pulse generator and digitally-program
mable one-shot. Discusses operation of the units oscillator circuit. 
Mostek AN·104 (4 pg.) , 

"Applications Using the MK50395 Six Decade Counter I 

Display Totalizer" 
(MK50395, MK50396, MK50397) 
Discusses use of the counter in batch control position measurement, 
greater·than less-than detection, automatic stop, frequency counter, 
darkroom timer, digital tuning, and N-Pulser applications. 
Mostek (16 pgJ 

.. Application Information Using Mostek's Six-Decade 
Counter/Display Totalizer" 
(MK50395) 
Covers circuit operation and input! output requirements. Describes 
use in a batch control system. a position measurement system and 
greater than·less than detection. 
Mostek (8 pg.l 

"Programmab!e Counters Using the MC10136 and 
MC10137 MECL Universal Counters" 
(MCI0136, MCI01371 
Circuit operation and use in programmable counters with no external 
gating. Also use in high-frequency counters operating up to 
110 MHz. 
Motorola AN-584 (4 pg.J 

"Battery-Powered 5 MHz Frequency Counter" 
Describes a battery operated 5 MHz counter built with CMOS for 
low power operation, Discusses methods to minimize power con-
sumption. \ 
Motorola AN-71? 19 pg.) , 

i 

I 
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Counters (cont) 

1 "Five DigiiAecumulatoi/Elapsed Time liidicatoi" 
(MCI4534) 
Describes in detail the circuit for a CMOS 5 digit elapsed time 
indicator and a 99,999 count accumulator with a 1·999 prescaler. 
Motorola AN·743 (5 pg.) 

2 "The logical Design of Shift Counters" 
Presents two techniques to aid in designing shift-register counters. 
Gives results for "sequence tree" and "count multiplication" tech
niques for cycle lengths of 30 or less. Shows solutions for both 
"0" flip-flops and J-K flip·flops as the input elements of the shift 
register. . 

. Motorola AN·576 (S pg.) 

3 "An MSI 500 MHz Frequency Counter Using MECl ~nd 
MTTl" 

4 

5 

6 

8 

9 

See listing under High Speed Logic. (Motorola) 

"Calculator Chip Makes A Counter" 
(MM5736, MM5739) , 
Discusses use ofthe MM5736 calculator chip as a counter operating 
up to 120 Hz. 
National AN·112 (6 pg.) 

"Keyboard Programmable Divide-by-"N" Counter with 
Symmetrical Output" 
(MM54C922, MM74C922) 
Describes a circuit to divide by 1 through 16 by pushing a single 
key for each division ratio. 
National DB-5 (2 pg.l 

"Design of Fixed and Programmable Counters Using the 
RCA 4018A COS/MOS Presettable Divide-by-"N" Counter" 
(CD401S) , 
Describes the use of this device in single-decade and multi-decade 
fixed and programmable divided·by-"N" counters. System considera· 
'lions,' such as switch simplifications, components minimization, and 
speed are also discussed. 
RCA ICAN-6498 (6 pg.) 

"ECl High Speed Counters" 
. Discusses design considerations when constructing high speed 
counters using the TI ECL-2500 Series. 
Texas Instruments Application Report CA-147 (S pg.l 

"Using the SN74160 Family of Synchronous Counters" 
(SN74160, SN74161, SN74162, SN74163) 
Describes carry circuit operation, cascading and programming. 
Texas Instruments Application Report CA-174 (7 pg,) 

Data Transmission 

"Line Drivers and Receivers" , 
(AM2614, AM2615, 9614, 961S, 9620, 9621, DM7831, DM8831) 
Discusses single ended, differential, unbalanced differential digital 
communications systems and line matching methods. Describes the 
above circuits and their use in systems. 
Advanced Micro Devices Application Note (12 pg.l 

10 "Remote Multiplexing" 
Discusses acquisition of data. at sensors distant from the location 
where the data is required and the control of actuators at a distance 
from the control system. Topics include interconnection, data ' 
transmission integrity, temperature, and electrical and mechanical 
protection. . 
Burr Brown AN-80 (6 pg.) 

I 

©IC MASTER 1978 

APPLICATION NOTE DIR'ECTORY, 

Data Transmission (cont) 

11 "Distiibuted Data Piocessing" 
Outlines design considerations de-aling with remote data acquisition 
systems. Discusses distributed data processing and related topics 
such as system reliability, maintenance, network configurations and 
partitioning, and data base management. 
Burr Brown AN·81 (S pg.l 

12 "Intrinsically Safe Data Acquisition" 
See listing under (Digital) CMOS (Burr-Brown) 

13 "Stable FSK Modems Featuring the XR-2207, XR-2206, 
and XR-2211" . 
(XR2206, XR2207 j XR2211) t 

Describes designing a modulator-demodulator for use in frequency· 
shift keying. Circuit designs and the adjustment procedure for 
frequency tuning is included. . 
Exar AN-Ol (S pg.l 

14 "Using the Data Concentrator in Data Communications" 
(AYlOI6) 
Describes counter, decoding matrix, and multiplexer switch sections 
of the AYS-I016 data concentrator. Describes commutator.decom· 
mutator and polling system applications plus use as a digitally pro· 
grammable gain amplifier, and as a clock generator. 
General Instrument Mkroelectronics (11 pg.l 

15 "The AY-5-1011 Terminal Transmitter for Key-To-Tape 
Data Accumulation System and Other Applications" 
(AY5-1011) 
Describes features of this parallel-to-serial converter and discusses 
its use ;n Key-to-ta~e systems. 
General Instruments Microelectronics (6 pg.) 

16 The UAR/T in Data Communications 
(AYS·1013) 
Describes this full duplex receiver/ transmitter and discusses its 
application in computer, terminal and slow speed device inter· 
facing. Also covers use in polling. 
General Instrument Microelectronics (4 pg.l 

17" "High Speed Digital Communications" 
(HD245, HD246, HD545, HD546) . . . 
Describes the "use of the HD-245 family in a current mode digital 
communication system (up to 2 Mbs over 1,OOO-ft-long line.) 
Harris Application Note 205 (4 pg,) 

18 "Receiver/Transmit~er Noise Immunity" 
(HD245, HD246, HD545, HD546) . 
Di scusses HD-245 transmitter I receiver system noise: External mag
netic and capacitive effects, crosstalk, and ground line noise. 
Includes a comparison with voltage mode and differential voltage 
switching type systems. 
Harris Application Note 207 (4 pg.l 

"Using the 8251 Universal Synchronousl Asynchronous 
Receiver / Transmitter" 
(8251) 
Describes this USART, covering its use as a component and as a 
communication-link in 8080 systems. !ncludes flowcharts and pro
gram listings. 
Intel Application Note AP-16 $1.00,(32 pg.) 

20 "Bussing with MECl 10,000 Integrated Circuits" 
(MClOIll, MCI0123) 
Describes use of MECL 10,000 circuits in high speed data trans· 
mission systems with emphasis on transmission line construction and 
termination. 
Motorola AN-726 (6 pg.l 
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Data Transmission (cont) 

1 "Low Speed Modem Fundamentals" 
(MC6860) 
Describes interface circuitry and performance of the MC6860 low 
speed modem. Evaluation of the system performance in the presence 
of Gaussian noise is given, as well as a brief description of data 
couplers. 
Motorola AN·731 (15 pg') 

2 "Low Speed Modem System Design Using the MeS8S0" 
(MC6860) . 
Describes the MC6860 modem .. Provides filter design tables and 
equations to develop a complete 100 series compatible system. 
Motorola AN-747 (13 pgJ 

3 "Device Operation and System Implementation of the 
Asynchronous Communications Interface Adapter 
(MC6850)" 
(MC6850) 
Provides information on ACIA transmitter and receiver operation, 
initialization, status register bits, use in a microcomputer based 
communications system, software requirements, and transmission 
subroutines. 
Motorola AN-754 (11 pg.l 

4 . "Integrated Circuits for Digital Data Transmission" 
(oS7820, OS7830, OS8820, OS8830) 

7 

Describes the operation ana use of the DS7830 line driver and 
DS7830 line receiver for transmission systems using twisted-pair 
lines. Includes a mathematical design analysis of this line receiver. 
National AN·22 n 6 pg.l 

"Data Bus and Differential Line Drivers and Receivers" 
(oS7820. DS7830. OS7831. OS7832, DS7833, OS7834, OS7835, 
OS7836. OS7837. OS7838. DS7839. DS8820, DS883R DS8831, 
DS8832. OS8833. DS8834, OS8835, DS8836, 058837, DS883~ 
DS8839, DS1488, OS1489) 
inciudes schematics and describes the operation of these iine 
drivers. receivers and transceivers. 
National AN-83 02 pg.l 

"Transmission line Characteristics" 
(oM7400. OS7820, OS7830, OS75452, OS8820, DS8830) 

-- Describes the characteristics of digital signals in transmission lines 
and the characteristics of the line that effect transmission quality. 
Also compares the performance of unuaianct:u and baianced circuits 
in digital systems. 
Nationai AN-lOB (6 pg.l 

"Operational Aspects of Nitron's Data Terminal 
Transmitter and Receiver". 
(NC2257, NC2259, NC2260) 
Discusses basic operation of the NG2257/ 2259/ 2260 IC's; and 
application in various types of communications systems. 

I 
18 

Nitron Communications Note 1 {24 pg.J 

. "Using High Speed Memory in Puise Code Modulated 
Systems for Switching Applications" 

I 
I 

9 

106 

Discusses digital message switching and implementation with a 
conventional digital crossbar switch as weI! as with a switch usinl! 
high speed memory and data multiplexing. -
Nortec Applications Note. No. 29 (4 pg.) 

"Transmission and Multiplexing of Analog or Digital 
Signals Utilizing the CD4016A Quad Bilateral Switch" 
(CD4016A) 
Describes features and operation of this switch. Discusses applica· 

Data Transmission (cont) 

tions, including switching, gating digital or analog signals. multi· 
plexing and demultiplexing, 0/ A conversion, sample and hold, and 
squelch·control. 
RCA ICAN·660} 02 pg.) 

10 "A COS/MOS PCM Telemetry and Remote Data 
Acquisition Design" 
See listing under (Digital) CMOS (RCA) 

11 "A Typical Data-Gathering and Processing System Using 
CD4000A-Series COS/MOS Parts" 
See listing under (Digital) CMOS (RCA) 

12 "Data Transmission with SN55107 Series" 
(SN55107, SN55108, SN55109, SN55110, SN75107, SN75108, SN· 
75109, SN75110) . 
Demonstrates the use of these line drivers and receivers in solving 
two multiplexing problems: a party line addressing system; and 
data! clock signals in a bipolar line. Receiver and driver character
istics are provided. 
Texas Instruments Application Report CA-146 (8 pg,) 

13 "Asynchronous Receiver/Transmitter" 
(TRI602) 
General description of asynchronous transmission and operation of 
TR 1602, which is capable of full or half duplex operation. Describes 
application in distributed computer networks. 
Western Digital Application Report 1 (12 pg.) 

Encoders 

14 "Using the AY-5-9100 in Telephone Equipment" 
(AY5·910Q) 
Describes use of this four phase dynamic logic circuit in mains 
powered dialers, line powered telephones, card readers, and in 
standard muitifrequency tone dialer keyboards. 
General Instrument Microelectronics no pg.l 

15 "Designing with the HD-0165 Keyboard Encoder" 
!HD0165) 
The organization and truth table for this encoder are presented. 
The use of two circuits for encoding up to 256 keys, baUery opera
tion, examples of a teletypewriter keyboard and universal keyboard 
encoders are described. 
Harris Application Note 204 {8 pgJ 

16 "Using the MM5704 Keyboard Interface in Keyboard 
Systems" 
(MM5704) 
iJiSCuSSes features, operation. and programming of this device. 
Discusses use with the MM5702 timing and control chip of the 
Microprogrammable Arithmetic Processing System, and in a stan· 
dard ASCi! encode system. 
National AN·52 (II pgJ 

17 "MOS Encoder Plus PROM Yield Quick Turnaround 
Keyboard Systems" 
(MM574Q) 
Describes use of a binary coded keyboard encoder with a PROM to 
build prototype or small volume keyboard systems. 
National AN-139 (4 pgJ . 
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Encoders (cont) 

1 "Exclusive-OR. Code Converters" 
(oM7086) 
Covers use of exclusive-OR gates 10 do Gray I Binary and Binary/ 
Hamming code conversion. 
National DB-2 (2 pg.) 

2 "Interface Circuitry and Performance Optimization 
TMX2141 Encoder, TMX2151 Decoder" 
(2141, 2151) 
Provides design notes including pulse width and timing considera
tions for these pulse width signalling devices. 
TMX. Bulletin 751 (7 pg.l 

General 

3 "Don't Be Confused by Switching Time Specifications" 
Uses a TIL J-K flip-flop to explain switching time specifications. 
A~vanced Micro· Devices (4 pg.l 

4 "MOS 1 OO-Bit Word Generator" 
Describes how to builg a 100·bit word generat9r using MOS ICs. 
National MB-! (2 pg.) . ' 

5 "MOS Clock Savers" 
Design and use of MOS Clock·Drive Networks. Offers tips for saving 
power and lowering component costs. 
National MB·5.J2. pgJ 

6 "Solid-State Devices Manual" 
Provides tutorial information on discrete devices and IC's with 
emphasis on consumer, hobbyist and experimenter applications. 
RCA SC·t6 $5.00 (750 pg.l 

7 "Criteria for Choosing Resins and Evaluation Tests for 
Discrete and Integrated Power Devices in Plastic 
Packages" 
See listing under (linear) General (SGS·ATES) 

High Speed Logic 

8 "F10,000 Series ECL" 
(ECl Series) 
Operation and circuit parameters are described for the Fairchild 
ECl series. -
Fairchild Application Note 330 (6 pg.) 

9 "IC Crystal Controlled Oscillators" 
(MC1023, MC1662, MCI0101, MCI0116) 
Describes use of MC 1023 OR I NOR gate as an amplifier and oscil· 
lator. Discusses square wave oscillator circuits with crystal con· 
trol capable of output frequencies up to 150 MHz. Examples use 
MCI01l6/l0101, and MC1662. 
Motorola AN·417B (4 pg.l 

10 "High Speed Monostable Multivibrators Designed with 
MECL Integrated Circuits" 
(MCI023, MCI026) 
Discusses two configurations using the MCI023 clock driver and 
a delay element that offer performance in excess of 70 MHz and 
pulse widths of 4 nanoseconds. Covers methods of obtaining the 
delay. 
Motorola AN-418 (5 pg.) 

©IC MASTER 1978 

High Speed Logic (cont) 

11 "The MC1600 Series MECLIII Gates" 
(MCI660, Me1661, MC1662, MC1663, MC1664, MC1665) 
Gives typical operating· characteristics and explains the operation 
of various gates in the MECl III family. Describes recommended 
layout, breadboarding, and testing procedures. 
Motorola AN-504 (14 pg.l 

12 "Interconnection Techniques for Motorola's 
MECL 10,000 Series Emitter Coupled Logic" 
(MECl) 
Describes some of the characteristics of high digital signal lines 
and gives wiring rules for MECl 10,000 circuits. Discusses p·c board 
interconnects, board·to-board interconnects, and wifewrapping tech· 
niques. 
Motorola AN·556 (22 pg.) . 

13 "Using Shift Registers as Pulse 'Delay Networks" 
(MCIOI35) 
Discusses a high·speed delay shift register using the MC10135 
flip flop. 
Motorola AN-56~ (3 pg.J 

14 "MECL Positive and Negative Logic" 
(MECl) 
Describes equivalences between positive and negative ECl logic 
and provides guides for converting between them. 
Motorola AN-567 (2 pg.l 

15 "Testing MECL. 10,000 &nwgfated logic Circuits" 
(MECl) 
Describes AC and DC tests in a 50 ohm transmission-line environ
ment for measuring logic levels or noise margins, circuit current. 

, input currents, propagation delays, edge speeds, and flip-flop toggle 
rates. 
Motorola AN-579 (6 pg.) 

16 "An MSI 500 MHz Frequency Counter Using MECL and 
MTTL" 
(MECl) 
Describes design of 8-digit LED· readout counter using MECl III, 
10,000 and TTL. Discusses two prescalers using MECL two inpl't 
amplifier designs, and a time-base controller for the c.ounter's 
multiphase clock. 
Motorola AN-58 I (9 pg.) 

17 "Measure Frequency and Propagation Delay with 
High Speed MECL Circuits" 
(MECl) 
Describes ECl frequency counter useful to 160 MHz and a propaga
tion delay measuring circuit capable of 100-picosecond resolution. , 
Motorola AN-586 (2 pg.J 

18 HAC Noise Immunjty of MECL 10,000 Integrated Circuits" 
(MECl) 
Discusses AC noise immurrit{ Describes test circuits for measuring 
this immunity and the results to be expected Jor MECL 10.000 
circuits. 
Motorola AN-592 (6 pg.l 

19 "Simulate, MECL System Interconnections with a 
Computer Program" 
Develops a basic computer program that allows the user to simulate 
the performance of signal lines and to analyze termination tech
niques. Applies to ECl and other high speed digital systems. 
Motorola AN-lOO 00 pg.l 
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I High Speed Logic (cont) -------~;;~~---------------

'··1· "Understanding MECt 10,000 DC and AC Data Sheet '.11, 8 "Noise Immunity with Motorola High Threshold logic" 

I 
Specifications" (MC660 Series) 
(MEeD Compares noise immunity characteristics between High Threshold 

; Discusses basic MECL 10,000 gate structure, transfer curve and dc Logic (HTLl and standard saturated logic devices. Discusses noise 
I levels. Covers specifications data sheet, including power supply I injection and noise reduction techniques. 

drain current, high and low output voltages. propagation delay, rise I. Motorola AN-298 (5 pg,) 

5 

6 

and fall times, and toggle frequency. 
Motorola AN-70I (7 pg,) 

"MECl 10,000 Arithmetic Elements MC10179, MC10180, 
Mel0,S," 
(MClO179, MCI0180, MCI0181) 
Describes 10180 dual adder I subtracter, 1018 4-bit arithmetic logic 
unit/function generator. and 10179 lookahead carry block. Dis· 
cusses their operation in parallel adders. in both ripple and look
ahead systems. 
Motorola AN·709 01 pg.) 

"Interfacing with MECl10,00 Integrated Circuits" 
(MC1650, MC1692, MCI01l5, MCl0116, MCI0124, MCI0125, Me· 
10128, MCI0129, MC10216) 
Discusses circuits to interface Eel with TTL, TTL and IBM busses, 
MOS, low level signals, and LEOs. 
Motorola AN-720 (9 pg.) 

"A High Speed FIFO Memory Using the MECl MC1143 
Register File" 
(MCMl~rl43, 

Describes the required features of a high speed FIFO design. Dif·· 
fereni approa::hes are compared and a design is shown using the 
MCi0143 MUltiport Register File. 
Motoroia AN-73C (6 pg.) 

"Bussing with MECl 10,000 Integrated Circuits" 
S~e listing under iOigitilD Data Transmission (Motoro!a) 

High Speed TTL 

"The MC3000/MC3100 Series Transistor-Transistor logic 
Flip-Flops" 
(MC3C50, MC3051. MC3052, MC3060, MC3061, MC3062, MC3150, 
MC3151. MC3152. MC3160. MC3162) 
Descnbes baSiC operation of the various flip-flops availab!e in the 
MC3000 310() (54H, 79H) <;eries and gives typical operating char
;:;ctfristics of each. 

"Series 545/745 Schottky TTL Applications" 

Analyzes Schottky ciamping techniques and cirCUits, reviews circuit 
performance, including discussion of transfer characteristics, switch· 

" iog times, a,nd a·c noise, Discusses power supply cons'lderations, 
line driving and receiving, noise sources and their abatement. 
Normalized loading! driving capability information and the pinouts 
of ICsare discussed, 
Texas Instruments Application Report CA-176 (45 pgJ 

9 "Operation and Appiicaiion of MHTL iiC Fiip-Fiops" 
(MC663, MC664) 
Describes operation and characteristics of the J·K MC663P and the 
master-slave R·S MC664P flip·flops. Discusses applications as ripple 
and decade shift counters. 
Motorola AN-414 (8 pg.l 

10 "Using Motorola High Threshold logic" 
(MC660 Series) 
Describes MC660 series ICs and provides many of the character
istics of these units. Application examples incl ude logic translation, 
iine driving, and trigger cirCuits, 
Motorola AN-467 (11 pgJ 

11 "Converting Relay Control Systems to Digital I/C's" 
(MC660 Series) 
Defines and discusses basic Boolean algebra and logic functions and 
presents method of converting relay diagrams to logic diagrams. 
Gives examples of conversion method using High Threshold logic 
circuits and presents a system design io accomplish this. 
MotorOla AN-524 (11 pg.l 

12 "Design Techniques with HiNIl367 Quad Schmitt Trigger" 
(3671 
Generai discussion of Sr.hmitt Trigeer 3nd the differences of the 
367, which ignores open inputs and offers 3.5v noise immunity. 
Applications inciude line receivers, pulse stretchers, ac detectors, 
free-running and voltage-controlled osciiiatois. 
TeiedyneSemiconductor HiNil AppliCation, Note 2, (4 pgJ 

13 "Oesigning Programmable Controllers with HiNIL" 
(380) 
Applications of the HiNiL 380 BCD to decade decoder including the 
R:eneration of odd sequences of output pufses. the controlling of 
more than one load, and the switching on and off of loads. -
Teledyne Semiconductor Digital Microcircuits Application, Note 3 
(4 pgJ 

14 "HiNIL 375 Universal Shift Register" 
(375) 
Operation and applicatIOns of this synchronous 4·bit device as a 
4 and 8-bit shift-lett, shlft·rlght register, 7 and 8·bit parallel-to
serial and senai·to-paralle! converters and various counters. 
Teiedyne Semiconductor HiNiL Appiication Note 4 (10 pgJ 

15 "High Noise Immunity Logie - Powerful, Versatile, and 
Growing" 
(300 Series) 
Generally describes the HiNIL family use and features. Covers inter
face to other families, noise immunity. operating considerations 
and input protection, 
Teledyne Semiconductor Digital Application Note 5 (5 pgJ 

L __ . _______ . ____________ ~---L---_,._-----------

l 
I 

108 :E:1C MASTER 1978 



DIGITAL 

HNIL/HTL (cont) 

1 

2 

3 

"The HiNIL 347·A Dual Retriggerable One Shot with 
" High Noise Immunity" 
(347) 
Description and application details for this device are provided 
along with diagrams showing its use in p-ulse generators, coincidence I 

detectors, frequency dividers, voltage to frequency and frequency 
to voltage converters, a pulse absence detector and an ac line 
presence detector. 
Teledyne Semiconductor Digital Application Note 6 (6 pg.l 

"High Noise Immunity Logic" 
(300 Series) 
Discussion includes noise immunity, loading rules, fanout, passive 
pull-up loading, collector or-ing, second level gating, driver pull-up, 
system interfaces. / 
Teledyne Semiconductor Digital Catalog (7 pg.l 

"Combining HNIL and CMOS - An Optimum Design 
Technique" 
See listing under (Digital) Interface (Teledyne Semiconductor) 

4 "Custom IC Design Using PL Technology" 
(XR-IIL-CHIP) 

5 

6 

Compares 12L to other technologies. Describes design procedore 
for linear and digital circuits using master chips. 
bar (5 pgJ 

Interface 

See also Decoders. 

"Digital Display Systems" 
Discusses decoding, format, multiplexing, zero suppression for 
LED, LCD, incandescent, fluorescent and gas discharge displays. 
Fairchild Application Note 212/2 (24 pg,) 

"9616/9617 EIA Interface Driver and Receiver" 
(9616, 9617} 
Gives performance characteristics for these devices and describes 
their use in data communications equipment. Describes EIA stan
dard RS232-C. 
Fairchild Application Note 320 (6 pg.l 

7 "The Interface Handbook, Line Drivers and Receivers" 
m612, 961a 961~ 961~961~ 9617, 962~ 963~ 963~ 963~ 9637; 
9638, 9640, 8T13, 8T14, 8T23, 8T24, 55107, 55108, 55109. 55110, 
55121, 55122, 75107. 75108, 75109, 75110. 75112. 75121, 75122, 
75123, 75124, 75154, 75207, 75208) 
This comprehensive book covers the basics of transmission line 
theory along with me.thods for determining signal quality. Major 
chapters are titled: Data Transmission Lines and their Charac
teristics; Reflections, Computations and Waveforms; Long Trans
mission Lines and Data Signal Quality; and Forms of Operation 
(single/ differential, direction of flow, ana lysis of common inter
faces, etc.) 
Fairchild Interface Handbook (118 pg.l 

8 "ASCII Bus Interface Logic Uses IM5200 FPLA" 
(lM5200J 
Explains ASCII interface bus and how IM5200 provides discrete logic 
and address storage required by it. 

. Intersi! Application Bulletin MB002 (6 pg,) 
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Interface (cont) 

9 "Semiconductors for Plated·Wire Meinories" 
(MC4006, MC4007, MC4038, MC4040, MC4043, MC1514, MC1546) 
Discusses operation and electrical characteristics of plated wire 
memories. Covers applications of drivers, sense amplifiers, and 
decoders as interface circuits. Also discusses memory organization 
and memory-related semiconductor applications. 
Motorola AN-533 (15 pg.l 

.10 "Interface Techniques Between Industrial Logic and 
Power Devices" . 
Presents worst case design approache,S to illustrate methods of 
interfacing McMOS and MHTl logic to various ac and dc power 
load levels. . 
Motorola AN-712A (19 pg,) 

11 "Interface Considerations for Numeric Display Systems" 
(MC14511, MC14543) 
Gives basic information on LCD, LEO, gas discharge, fluorescent and 
incandescent displays. Discusses interfacing 7 segment displays to 
.logic with emphasis on multiplexed systems. 
Motorola AN-Nl (25 pg.) 

12 "Interfacing with MECL 10,000 Integrated Circuits" 
See listing under (Digital) High Speed Logic (Motorola) 

13 "MM54C/MM74C Voltage Translation/Buffering" 
(MM54C901, MM54C902, MM5A.C903, MM54C904, MM74C901, MM-
74C902, MM74C903, MM77 4C904) 
Interfacing PMOS to CMOS, CMOS to CMOS with different voltage 
h~',ets" and CMOS tn two st~ndard TTl kJads. 8fe Hlustrated ttsing 
74C901 series devices. 
National MB-18 (2 pgJ 

14 "Driving 7.Segment'LED Displays with National 
Semiconductor Circuits" 
(oM5446A, DM5447A, DM5448A, DM7446A, ~M7447A, DS75491, 
OS75492, DS7856, DS7858, DS8856, OS8857, DS8858, OS8861, 
DS8863, OS8864, DS8865, DS8866) 
Discusses configurations and construction of7-segment LEOs and 
drive modes. Describes BCD to 7-segment decoder drivers, BCD to 
7 ·segment LED drivers, MOS to LED segment drivers, four and five 
segment drivers, as well as digit drivers. Describes calculator and 
digital clock applications. 
National AN-99 (12 pgJ 

15 "Using the MM5704 Keyboard Interface in Keyboard 
Systems"" "" 
See listing under (Digital) Encoders (National) 

16 "TTL/MOS/DTL Interfaces" 
Techniques for coupling the above devices and characteristics of the 
interfaces. 
National MS-7 (2 pg.) 

17 "COS/ MOS Interfacing Simplified". 
(CD4000 Series) . 
Covers interfacing 4000A and B series with TTL, DTL, ECL, NMOS, 
PMOS, industrial and power control circuits, op amps and displays. 
RCA ICAN-6315 (7 pgJ 

18 "Applications of the RCA CD4093B COS/MOS Schmitt 
Trigger" 
See listing under (Digital) CMOS (RCA) 

19 "Interfacing COS/MOS with Other Logic Families" 
See listing under (Digital) CMOS (RCA) 

109 

';:1 



Ie rv1ASTER 

DIGITAL 

Interface (cont) PLAs 

1 "Interlacing with CMOS" 9 
See listing under (Digital) CMOS (Solid State Scientific) 

"How to Design with Programmable Logic Arrays" 
(oM8575, DM8576) 

! 

2 "Completely Monolithic Ie Series for Gas Discharge 
Display Interface" 
(uON·6144, UDN·6164, UDN·6184. UDN·7183, UDN·7184_ UDN·7186) 
Describes operaLJri .of high voltage ie:; to dii~'e tile digits and 
segments of 200v (Panapiex) gas discharge diso!ays_ 
Sprague Electric Microcircuit Application Report MAR75·1 (8 pg.l 

3 "Expanding the Frontiers of IC Interface tor Electronic 
Displays" 

4 

5 

6 

Presents interface Ie basics concerning incandescent, gas dis· 
charge, LED, plasma, fluorescent, and hot wire displays. 
Sprague Electric (10 pg,) 

"Using Bipolar Logic to Improve Performance in CMOS 
and Microprocessor Systems" 
Suggests the use of HINiL for improving noise performance, input 
protection. and output drive, and of LP Schottky for improved 
speed! power. 
Teledyne Semiconductoi Digital Application Note 7 (4 pg.) 

"Combining HNIL and CMOS - An Optimum Design 
Technique" 
(300 Series) 
Discusses noise immunity, HNIL/74CinterJace, Schmitt trigger input 
and htgl c~.rTent Qutput. 
f'eiedyne Sc:11iconductor Digital Catalog (3 pg.) 

"TTL to MOS and MOS to TTL Interface Circuits" 
(SN7400, SN75107, SN75207, SN75270, SN75370, SN75450, SN-
7i:;,1t;1 TU~l un HA~Anc:'J\ 
j ..... ~'f.J.l-, J Ifl .... .L .I.V""~ i Iflv-'VV'"-i 

Describes MOSlTTLinterface circ!.!its uS:r'g bipoizf transistors, 
JfETS, MOSFETS, and ICs. 
Texas instruments Application Report cA 170 (11 pg,; 
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"Design of Custom LSI Circuitry for Modern Digital 
Systems" 
Discusses design of lSi devices. Covers size cOI,siderations, num
bers of input! output connections, number of output drivers,use of 
repetitive pattems, use of computer aided design techniques, speed 
versus Size and power, and 
General Instrument Microelectronics pg.J 

Multiplexers 
------------------

I
I, 8 "TTL MS. Multiplexers and Demultiplexers" 

(oM72I0, OM7842, OM8210, OM8842) 
Describes features of DM72l0 mu!tiplexer and DM7842 demulti-

I plexer and discusses their use in a synchronous digitai data trans-

I 
mission system, a keyboard entry decoder, and as mint-erm gen· 
erators. 
National AN-37 (8 pgJ 

L _____________ ' ____ ~ __ , _____ ~_,_ 
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Discusses operation of PLAs and use as code converters, decode 
elements in digital processors and sequential controllers. 
National AN·89 (8 pg.l 

10 "MOS Programmable Logic Arrays" 
(TMS2000 Series, TMS2200 Series) 
Describes TMS2000 and TMS2200 Series programmable logic arrays. 
Describes their internal logic and operations. Provides ordering 
instructions. 
Texas I nstruments Application Report CA·158 (13 pgJ 

Pulse Handling 

11 "Nanosecond Pulse Handling Techniques in lie 
Interconnections' , 
Discosses problems of pulse transmission and measurement for 
TtM mode on coax, striplioe, and above-ground wire systems. 
Motorola AN·270 (6 pg,) 

Trigger Circuits 

'12 "Advantages of the AM26123 Compared with the 
t\M54/74123" 
(AM26123, SN54123, SN74123) 
Discusses changes in the pulse width circuits and the addition of 
on output late h. 
Advanced Micro Devices Application Brief (4 pg.) 

13 "CMOS Schmitt Triggers" 
lMC14093B, MC14583B, MC14584B) 
Operating characteristics, theory of operation, and Schmitt trigger 
appiications are covered for digital iogic systems. 
Motoro!a AN·768 (8 pg.) 

14 "1.3 Volt IC Flasher, Oscillator, Trigger, or Alarm" 
See listing under (Linear) Timers (National) 

15 "Series ULN-3300M Schmitt Trigger Integrated 
Circuits - Typical Applications and Operation" 
nJLN~3303, ULN-3304, ULN-3305, UlN·33C6) 
DescribeS device and uSe in muitivibratois, switches, timers, and 
more. 

16 "Oesign Techniques with HiNIL 367 Quad Schmitt Trigger" 
See iisting under (Digital) HNIL/HTL (Teledyne Semiconductor·) 

17 "The HiNIL 347 - A Dual Retriggerable One Shqt with 
High Noise Immunity" 
See listing under (Digital) HNIL/HTL (Teledyne Semiconductor) 
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TTL, General Active Filters' 

2 

3 

4 

5 

6 

"Medium Scale Integration in the Numerical Control Field" 7 
(MC4016, MC4018, MC4024, MC4044, MC4324, MC4344) 
Discusses operation of MC4016 decade programmable cascadeable 
counter, MC4324/4024 dual voltage controlled multivibrator, and 8 
MC4344/4044 frequency phase detector. Describes applications of 
these devices in audio frequency comparator, frequency synthesizer, 
and motor speed control circuits. . 
Motorola AN-541 no pg.) 

"TTL Integrated Circuits - Applications of MSIDevices" 
Covers counters, modulo-N dividers, decoders, switches, adders, i 9 
comparators, parity generators, shift registers and bus-aRable flip- ! 
flop. Describes many applications, including up/down counters, a 
stepping waveform generator, shift registers, frequency synthesizers, 
digital data demultiplexer, analog commutator, minterm generator, 
ripple carry parallel adder and tape position locator. 
National AN-36 (23 pg.) . 

"Tri-State Logic in Modular Systems" 
(oS7831, DM8093, DM8094, DM8214, DM8230, DM8551, DM8552, 
DM8598, DS8831, DM8840, DM8842, DM8846) 
Discusses output drive characteristics, logical control, safety factors 
in Tri-State Logic circuits. Describes applications, including complex 
switching functions, driving and transmitting, multiplexing, data 
storage, decoding, and data manipulation. 
National AN-43 (16 pg.) 

"Characteristics and Applications of Tri-State IC's" 
~f)Mt093.OM7'490: OM7214, f)Mn3f}'OM~51 OM1598,f)S7831, 
DS8831) 
Des9ribes application of the general configuration of the Tri-State 
logic family 'and discusses application of the following: quad bus
buffer gates, dual 4:1 multiplexer, demultiplexer and bus-interchange 
switch, quad·D flip-flop, expandable 256·bit ROM, and Quad driver. 
National AN-45 02 pg.) 

"Tri-State Logic in High Speed Memories of 
Microprogrammed Computers" 
(oM8551) 
Discusses tri-state logic in general and its use in scratchpad 
memories. Covers storage of microinstructions and program con
stants in high-speed ROMs, 
National AN-47 (5 pg.l 

"Tri-State Logic Applied in a Computer System Can 
Reduce System Cost and Provide Added Performance" 
(DM8556) 

, Analyzes Tri-State characteristics using the DM8556 counter / register 
as an example. Shows how performance of PDP-8 can be improved 
using TSl. \ 
National AN-73 (7 pgJ 

10 

11 

12 

13 

'''Function Circuits, Design and Applications" 
See listing under (Linear) General (Burr-Brown) 

"Active Filter Design Handbook" 
(UAF7000, ACF7032, ACF7092, ACF7096) 
Covers designing with universal building blocks, effects of op amp 
performance on state·variable filters and design of an elliptic active 
RC filter. 
General Instrument $4.50 (48 pg.) 

"High Q Notch Filter" 
(LM102, LM202, LM302} 
Describes use of LM102 connected to a twin "T" network to form 
a high Q, 60 Hz notch filter. 
National Linear Applications Handbook, Vol. I LB-5 (2 pg.l 

Amplifiers; Current 

"Application of the LH0002 Current Amplifier" 
(LH0002) 
Circuit operation, Describes uses in a differential input-output op 
amp, booster amplifier, level shifter, pulse transformer driver, and 
transmission line driver. 
National AN-13 (4 pg.) 

Amp1mers, 'nS1rUment~t1on 

"AD520 Monolithic Instru~entation Amplifier" 
(AD520) 
Describes performance of this instrumentation amplifier. Covers 
application as a bridge amplifier, ground loop eliminator, and float
ing measurement amp. Appendix compares instrumentations ampli
fier to several multiple op amp circuits. 
Analog Devices (6 pg.) 

"Instrumentation Amplifiers. - Versatile Differential Input 
Gain Blocks" 
(3660, 3670) 
Describes the features and general operation' of instrumentation 
amplifiers. Depicts their use in bridge circuits, in reducing ground 
loop interference. and in driven guard input circuits. 
Burr-Brown AN-75 (6 pgJ' 

"Optical Coupling Extends Isolation-Amplifier Utility" 
(3450, 3650) 
Explains isolation amplifier fundamentals. optical coupling, and use 
of the amp in medical electronics and industrial motor control. 
Burr-Brown AN·85 (8 pg.) 

14 "Instrumentational Amplifiers" 
(LM114, LM118) 
Discusses general purpose instrumentation amplifier, using LM1l4 
matched transistors ahead of an L~n 18 ap amp that is optimized 
for wide bandwidth. 
National Linear Application Handbook, Vol. II, LB·21 (2 pg.l 

15 "Instrumentation Amplifier" 
(LM101A, LM102, LMI071 
Describe's a differential-input instrumentation amplifier using LM102, 
and LM107 and variable gain version that also uses LMIOIA. 
National Linear Applications Handbook. Vol. I LB·2 (2 pg.J 

----_._---------_ .• _----------
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I Amplifien;, Instiumentation (cont) Amplifier, Operational (conti 
I ----------------------------------------------

1 

2 

3 

4 

"OP-10 Instrumentation Amplifier CMRR Versus 
Frequency Improvement" 
(OP-10l 
Discusses optimization of CMRR versus frequency response of a 
three op amp instrumentation amplifier. 
Precision Mono!ithics AB-2 (1 pg.) 

"Application of the RCA CA3aaa Integrated-Circuit DC 
Amplifier" I 
(CA300f)) , 
Des,~:i~es ~irc~it and appi,ication as ,m?~~ated .os~~lIat~r, ~rystal 
OSCillator, low-Trequency mixer, cascaoeo Kv-coupiea TeeOoaCK amp, 
narrow-band tuned amp, and Schmitt trigger. 
RCA ICAN-S030 01 pg.) 

"The Instrumentation Amp 'IS the Op Amp: 
Which, Where, and How to Use Them" , 
Compares an op amp connected as a differential amp with an in
strumentation amp built from several general purpose op amps. 
Discusses how to put each one together, and when and where to 
use them. 
Teledyne .rhilbrick AN-29 (6 pg,) 

Amplifiers, Operational 

"An IC Amplifier User's Guide to Decoupling, Grounding, 
and Making Things Go Right for a Change" 
Contains consideraple information on good grounding practices an~ 
ap amp oecoupnng, 
Analog Devices Application Note (8 pg.l 

5' "AD513, AD516. Ie FET Input Operational Amplifiers" 
fAD513, AD516) 
Describes the circuit and operatIOn App! !catlons ,nchide: compara
tor, precision ciipper. current-to.'voitage converter, and a timer. 
'Analog Devices Technical Bulietin (4 pgJ 

6 "Applying the AD504 Precision IC Operational Amplifier" 
IA0504) , 

7 

8 

9 

112 

Describes this ampiifler and otters notes on its nOise, thermal and 
dynamic performance, Applications; instrumentation amplifier, stable 
reference regulator, instrument input amplifier and high gain ac 
amplifier. 
Analog Devices TeChnlca! Bulletin (7 pgJ 

"High Speed Op Amps - How Fast is Fast?" 
Comments on op-amp characteristics, including slew rate, settling' 
time. stability and phase margin, 
Analog Devices Reprint (6 pg.) 

Hie FET input 0psiational Amplifiers'; 
(AD503, AD506) 
DesClibes these devices dod their circuit characteiistics. Applica
tions; triangle and squaie wave generator, charge amplifier, hack 
and hold amp!ifier, D.C. voltmeter. DC3k rectifier. bridge amplifier 
And current-tr)valtage cC'r.verters. 
Analog Devices Technical Bulletin (6 pg.l 

"Protect Op Amps from Overloads" 
Discusses protection from power,supply faults, keeping input volt
ages at safe levels, and limiting output CUHents. 
Burr-Brown AN·GO (3 pgJ 

10 "Combine Two. Op Amps to Avoid the Speed Accuracy 
Compromise" 
(3521) 
Discusses interconnecting low drift and wideband op amps to form 
a composite op amp. 
Burr-Brown AN-64 (2 pg,) 

11 "Check Five Op Amp Specs in One Test" 
Describes a test Ciicuit that generates signals providing measure
ments of open loop gain, offset voltage, input bias current, quiescent 
current, and output voltage swing: 
.Burr-Brown AN-55 (l pgJ 

12 "Using Op AmDs in Low Noise Applications" 
Discusses shot noise and noise from source resistances. 
Burr-Brown AN-68 (2 pg.l 

13 "Design of a Unique Precision Controlled Current Source" 
(3500) 
Diagrams a current source using an op amp and a complementary 
FET pair to form a current source with differential input and bipolar 
current output. 
Burr-Brown AN-74 (2 pg,) 

14 "Designing with Operational Amplifiers: 
Application Alternatives" 
Amplifier improvement techniques, signal analyzers, signal condi
tioners, absolute value circuits, signal generators, computing cir
cuits, data transmission circuits, as well as test and measurement 
circuits are discussed. Circuit designs and explanations of circuit 
operation are provided. 
Burr-Brown $21.25 (220 pg.l 

15 "Frequency Compensation Techniques for an Integrated 
Operational Amplifier" 
(}AA702A) 
Presents design techniques for frequency compensation of ;;.A702A 
which are applicable to other Ie operational amplifiers. 
Fairchild Application Bulletin 117! 2 (8 pgJ 

16 "The}AA 739 - A Low-Noise Dual Operational Amplifier" 
(uA739t 
Describes the circuit and operating characteristics. Covers doc cir
cuit performance, low-frequency analysis, power consumption, noise, 
short-circuit protection, ampiifier isoiation, and compensation tech
niQues. 
Fairchild Application Note 175/1 (8 pg.l 

17 "The}AA 776, an Operational Amplifier with Programmable 
Gain, Bandwidth, Siew-Rate,and Power Dissipation" 
(/lAn6) . 
Describes methods for setting the master bias current, discusses 
amplifier frequency response as a function of this current. Discusses 
applications, including a 600 nanowatt amplifier, a low-cost sample 
and hold circuit; a current controlled oscillator; multiplexing. and 
rhase Shifting, 
Faiichild Application Note 218 (5 pgJ 

18 "A low Drift, low Noise Monolithic Operational Amplifier 
for Low Leve! Signal Processing" 
(uA725l 
Describes operation of }AA725, which offers low offset drifts, low 
input currents, low noise performance, and massive open loop gain. 
Shows how to minimize offset voltage drift with temperature in Ie 
operational amplifiers and how to improve the common-mode· reo 
jection. 
Fairchild Application Note 277 no pgJ 
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Amplifier, Operational (cont) 

11 "The ,uA715 - A Versatile High Speed Operational 
Amplifier" 
(,uA715) , 
Describes application as an image orthicon head amplifier, general 
purpose video amplifier, 40dB high input impedance amplifier, and 
high· speed sample and hold circuit. 
Fairchild Application Note 265 (4 pgJ 

2 "~pplications of the ,uA749 Dual Operational Amplifier" 
(,uA749) 
Describes applications as a dual level comparator, positive or nega· 
tive peak detector, peak·to·peak detector, and as an offset null 
circuit. 
Fairchild Application Note 268 (2 pgJ 

3 "The ,uA 7 49 Dual Operational Amplifier" 
(,uA749) 
Discusses the circuit, input Yoltage range, latch·up, output voltage 
range, power dissipation, noise, separation, high frequency com· 
pensation, and output capability. 
Fairchild Application Note 269 (8 pg.) 

4 "Applications of the ,uA741 Operational Amplifier" 
(,uA741) 
Describes applications of this amplifier as a unity gain voltage 
f?"ow~r, integrator, differentiator, voltage regulator reference ampli· 
fler, high voltage regulated power supply control element, clipping 
amplifier, and a comparator. 
fa~fGhikl Application Note 289/1 (4 pgJ 

5 ""An Improved Sample and Hold Circuit Using the ,uA740" 
(,uA74Q) 
Basic discussion of acquisition and hold times. Description of cir· 
cuit using this op amp as the buffer amplifier. 
Fairchild Application Note 297 (3 pg.) 

6 "Applications of the ,uA 777" 
(,uA777) . 

7 

Discusses use of this operational amplifier as a pulse amplifier, 
Wein Bridge oscillator, variable gain differential amplifier, power 
amplifier. 
Fairchild Application Note 300 (3 pgJ 

"Operational Amplifiers as Inductors" 
(,uA777j 
Includes derivation of equivalent circuit and necessary component 
values to obtain inductances from millihenries to kilohenries, using 
the ,uA777 as an example. Describes application in voltage con· 
trolled sinewave oscillators and in bandpass and notch filters. 
Fairchild Application Note 321 (5 pg.) 

8 "Radiation Testing of Linear Microcircuits" 
See listing under (linear) General (Fairchild) 

9 "HA-909 Operational Amplifier" 
(HA·909, HA·911) 
Discusses applications as a unity gain breadboard op amp, servo 
preamplifier, high·Q bandpass filter, Wien bridge oscillator, and 
phase·delay filters. 
Harris Application Note 501 (2 pg.) 

10 "HA-909 Operational Amplifiers Performance Tailoring" 
(HA·909, HA·9Il) , 
Discusses how to optimize HA·909's offset, power dissipation, band· 
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Amplifier, Operational (cont) 

width, large signal bandwidth, slew rate, transient response, and 
stability with reactive loads. 
Harris Application Note 502 (3 pg.l 

11 "Automatic Phase Margin Testing" 
(HA·260Q) 
How to test op amps using an HA·2600 comparator, the 8405A vector 
voltmeter and a sweep generator. 
Harris Application Note 504 (2 pgJ 

12' "A High Impedance Hysteresis Circuit" 
(HA·2520, HA·262m 
Describes HA-25201 HA·2620 used as a hysteresis amplifier and 
covers output voltage limiting. 
Harris Application Note 505 (2 pg.) 

13 "Equivalent Input Noise Measurements on High Gain 
Monolithic Operational Amplifiers" 
(HA·709, HA·909, HA·2520, HA·260m 
Broadband noise versus bandwidth measurements for HA·709 909 
2520, and 2600 op amps. " , 
Harris Application Note 506 (2 pg.J 

'14 "A Simple Function Generator Using Operational 
Amplifiers" 
(HA·2600, HA·251O) 
Describes square and triangular waveform ge'nerator using HA·2600 I 

and HA·2510 op amps. 
Harris Application Note 507 (2 pgJ 

15 "Test Procedures for Operational Amplifiers" 
Circuit for measuring offset voltage, bias current, offset current, 
open loop voltage gain, common mode and power supply rejection 
ratios, output· voltage! current, power dissipation, and making 
continuity checks. 

,Harris Application Note 508 (2 pg.) 

16 "A Simple Comparator Using the HA-2620" 
(HA·2620) 
Describes op amp comparator circuit capable of driving approxi
mately ten logic gates. 
Harris Application Note 509 (1 pg.) 

17 "A Simple Square-Triangle Waveform Generator" 
(HA·2510, HA·2600, HA·262m 
Circuit for waveform generator using three op amps. 
Harris Application Note 510 (2 pgJ 

"The HA-2400 PRAM Four Channel Operational Amplifier" 
(HA·2400, HA·2405) . 
This is a programmable input stage, operational amplifier. This note 
describes its applications including an analog multiplexer with 
buffered input and output, an inverting or non inverting amplifier 
with a programmable gain, a sine wave oscillator with program· 
mabie frequency, and a track and hold/ sample and hold circuit. 
Harris Application Note 514 (8 pg.) 
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Amplifier, Operational (cont) 

1 

-2 

7 

"Operational Amplifier Stability: Input Capacitance 
Considerations" 
(HA·2600, HA·260S) 
Discusses overcoming stray capacitance in op amps, such as the 
H.~-2600. 
Harris Application Note 515 (2 pgJ 

"The HA~2530!2535 Wideband High Slew Inverting 
Amplifier" 
(HA-2530, HA·2535) 
Briefly discusses internal circu:t. Shov;,s hOVI c!oscd~loop freqUency 
response can be predicted. Describes application as a fast seWing 
coaxial driver, a 10 MHz coaxial line driver, a wide range signal 
separator, a high frequency trianguiar wave generator, and a cur· 

. rent-to-voitage converter. 
Harris Application Note 516 (11 ~g.) 

"Applications of a Monolithic Sample-and~Hold/Gated 
Operational Amplifier" 
(HA-2420, HA-2425J 
Describes HA·2420/2425 circuit. Applications include various track
and-holdi sample-and·hold configurations, an AI D converter, a de· 
multiplexer, an integrated·hold-reset amplifier, a gated operational 
amplifier, and a peak detector with reset. 
Harris Application Note 517 (8 pg.l 

"The HA-2900 Monolithic Chopper Stabilized Amplifier" 
(HA-2900) 
Discusses offset voltage and current drift and chopper stabilization. 
:fied ,je;:>\.! ;b8S the circuit. Applications include a high impe-aance 
differential ~nstrumentation amplifier, use as an integrator, and 
severJ' wide b3ndwidth configurations. 
Harris Appiication Note 518 (8 pg.l 

"Operationai Ampiifier Noise Prediction" 
Provides a noise model, a procedure for computing output noise. 

. and spot noise curves for many Harris amplifiers. 
Harris Semiconductor AN-519 no pg) . 

"The 8007 - A High Performance FET-input Operational 
Amplifjer" _ 
(800]) 
CirCUit description, applications as log aild antilog amplifiers, photo
ceil amplifier, peak detector, sample and hold circuits, high im
pedance buffer, and Wien Bridge oscillator. 
Intersii Application Bulletin AOOS (6 pg.l 

"The 8043 - A Low Cost Dual FET ~Input Operational 
AmpUfiei H 

(8043j 
Summary of circuit characteristics. Aoplications as automatic rffset 
suppression circuit staircase generation. sample and hold cirruit; 
and instrurnentatior amoiifter 
!ntersif application Bulletin A008 f6 pg.} i 

I 
I 

Amplifier, Operational (cont) 
-------~------------

, 9 

10 

11 

12 

13 

14 

15 

"The MC1535 Monolithic Dual Operational Amplifier" 
(MC1435.MC1535) 
Gives complete ae and dc circuit analysis and discusses electrical 
characteristics. Discusses applications in a differential input-cif
ferentiai output circuit configuration, and as a signal envelope 
detector. Describes an input compensation scheme for fast slew rate. 
Motorola A-411 (9 pg.) 

"The MC1539 Operational Amplifier and its Applications" 
(MC1439, MC1539) 
Discusses dc and ac operation and the performance of this ampli· 
fier. Describes a high frequency feed-forward scheme and applica
tion as a comparator, voltage follower, differential amplifier, and 
a summing amplifier . 
Motorola AN-439 (22 pg.l 

"A Simple Technique for Extending Op Amp Power 
Bandwidth" 
(MC1433, MC1533) 
Describes a method of reducing loop gain and using only as much 
compensation as needed to increase the power bandwidth. Cites the 
MC1533G as an example. 
Motorola AN-459 (3 pg.) 

"Using Transient Response to Determine Operational 
Amplifier Stability" 
(MC1439. MC1539) 
Describes a technique for evaluating the stability of any feedback 
amplifier configuration by analyzing its response to a step·function 
input. Includes a th,eoretical analysis and an example using the 
MC1539 operational amplifier. 
Motorola AN-460 19 pg.) 

'-The MC1556 Operational Amplifier and its Applications" 
(MC 1456, Me 1556) 
Gives characteristics and describes operation. Discusses applica
tion a) a voltage follower, high impedance bridge amplifier, and a 
logarithmic amplifier. 
Motorola AN-522 (8 pg.l 

"Analysis and Design of the Opt Amp Current Source" 
Deveiops expressions for the transfer function and output impedance 
of voltage controUed op BlUP (;LH rent suurce using both ideai and 
non-ideal models. Discusses effects of parameter and temperature 
variations on performance. 
Motorola AN·58l (7 pgJ 

"Drift Compensation Techniques for Integrated DC 
Amplifiers" 
(lp amp bias C'.ment and Q'lfset vollage compensation are discussed. 
Current ccp1 oen52tjon techriques for high irnpedance revels and 
~etrocs to 2C!1re\le ~h.:}ppef-st3bi~!zed drift performance 3t tow 
irnpeuarlce !evels are covered 
Niltion;:;i Linear Applications Handbook_, Vol. !, AN-3 (4 pgJ 

"$i.,g'~ Power S'...!pp!y Oper3tic~ of !C Oper~!ion;::! ' 
Amplifiers" i 16 
(MC1430, MC1431, MC1433, MC1530, MC1531, MC1533, MC1709, I 

8 
"Monolithic Operational ~mplifiers - The Universal 
Linear Component" 

MC1709C) , 
Describes a split zener biasing technique that permits the use of I 
these operational amplifiers from a single power supply. Discusses I 
general circuit as wei! a. s specific ac and dc device considerations to 1-

minimize operating and design problems. 
Motorola AN·403 (3 pg.) -' 

L--__ ~~_~ ____ .. _____ .. ~_.~ .. ____ .. ~ ___ ~ __ ______'_l 
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(LMIOl, LM102) 
. Applications.. of the LMIOI and, in sorne cases, the LMI02, include 

free-running multivibrator, level shifting amplifier, voltage com· 
parator, servo preamplifier, and computing circuits. Frequency 
compensation techniques are discussed in detail. 
Nntional linear Applications Handbook, VoL L AN·4 no 
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Amplifier, Operational (cont) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

"Low Power Operational LH0001 Amplifier" 
(LHOOOl) 

, Operation of circuit offering 0.2 mv typical offset voltage at 25°C 
and quiesc~nt supply currents in 100 ;,tA range. 
National Linear Applications Handbook, Vol. I, An-IO (4 pg.) 

"Noise Specs Confusing?", 
Explanation of terms and factors contributing to noise, calculation 
of noise figure arid signal to noise ratio. Gives points on selecting 
low noise amplifiers. 
National AN~104 (8 pg.) 

"An Applications Guide for Operational Amplifiers" 
(lHlOI, lH201, LMIOl, LM201, LM30l) 
Discusses a'pplication of operational amplifiers, grouping them in 
five categories: simple amplifiers, operational circuits, transducer 
amplifiers, wave shapers and generators, and power supplies. ' 
National AN-20 02 pg.) 

"A Simplified Test Set for Operational Amplifier 
Characterization" 
(LMIOl, lM201, LM301, LM7Q9) 
Gives a functional description of ,set that allows quantitative 
characterization of the dc operational amplifier parameters for the 
lMIOl and LM709. Discusses the circuit, includes construction 
information, and gives a layout for the tester circuit boards. 
National AN-24 02 pgJ 

"IC Op Amp Beats FETs on Input Current" 
'lMI08, lM208"lM308} 
Describes LMI08 operation and performance. Applications: sample 
and hold circuit, integrator, sine wave oscillator, capacitance multi
plier, instrumentation amplifier, logarithmic converter, transducer 
amplifier, current source and voltage comparator. Discusses PC 
board construction. 
National. Linear Applications Handbook, Vol. I, AN·29 (20 pgJ 

"Logarithmic Converters" 
(LMlOIA, LMI02, LM108) 
Describes log generators, anti-log generators, cube generators, and 
multiplier/ dividers, using the lMIOIA and LMI08 op amps. 
National Linear Applications Handbook, Vol. I, AN-30 (4 pg.) 

"Op Amp Circuit Collection" 
(LMlOIA, LM102, lMI07, LMI08) 
Gives schematics only for some 90 cireuits using one or more of 
the following operational amplifiers: LMlOIA, LM102, LMI07, 
lMI08. Includes basic, signal generation and signal processing 
circuits. , 
National Linear Applications Handbook, Vol. I, AN-31 (20 pg.) 

"New Design Techniques for FET Op Amps" 
QH002~ LH0022~ LH0042C, LH005~ LH0052C) 
Gives parameters for LH0022, lH0042 and LH0052 operational am
plifiers. Discusses rationale for FET s in these devices, describes 
the circuits. Describes application as voltage followers, integrators, 
sample/ hold amplifiers. comparators, instrumentation and charge 
ampli'fiers. . 
National Linear Applications Handbook, Vol. I, AN-63 (12 pgJ 

"Micropower Circuits Using the LM4250 Programmable 
Op Amp" -
(LM4250, LM4250C) 
Describes LM4250 circuit and bias current setting procedure. Appli
cations; 500 nano-watt amplifier, micro-power comparator meter 
amplifier, pulse generator, instrumentation amplifier and a 5v 
regulator for CMOS logic circuits. 
National AN-71 (8 pg.) 
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Amplifier, Operational (cont) 

10 "The LM3900 -A New Current-Differencing Quad of 
±Input Amplifiers" 
(LM3900) 
Describes Norton "current mirror" circuit. Emphasizes the ampli
fiers' ,application in circuits for single power supply systems. Dis
cusses use in ac and dc amplifiers. voltage regulators, RC active 
filters, waveform generators. phase locked loops, and voltage con
trolled osci lIators. 
Also covers designing digital and switching ci rcuits, and special 
applications, including tachometers, squaring amplifiers, positive 
fedback oscillators, line operated audio arpplifiers, and power 
circuits. 
National AN-72 (39 pgJ 

11 "Applications for a High Speed FET Input Op Amp" 
(LH0062, LH0062C) , 
D'escribes circuit, performance, compensation techniques for LH0062. 
Discusses applications in high speed sample and hold circuit, high 
speed peak detector, programmable integrator, and wide band ac 
voltmeter. Covers heat sinking, guarding. and bootstrapping. 
National AN·75 (4 pg.) 

12 "Use the LM158/LM358 Dual, Single Supply Op Amp" 
(LM158, LM258, LM358) 
Proposes using this dual op amp with a single supply in place of 
the MC1458iMC1558 with a spiit supply. 
National AN-1l6 (4 pg.l 

13 "LM143 Monolithic High Voltage Operational Amplifier 
Applications" 
(LM143, LM243, LM343)' 
Describes circuit. High voltage applications: 130v pop drive, ±34 
CMV instrumentation amplifier, high compliance current source. 
Current boosted applications: 100 rna, 1 amp, high compliance. 
90 W audio amplifier. High voltage power supplies. Also application 
tips. 
National AN-I27 02 pgJ 

14 "A Linear Multiple Gain-Controlled Amplifier" 
Discusses gain control with FETs in the feedback path of-an opera
tional amplifier. Considers remote or multichaMel gain control, 
volume expansion, and volume compression i limiting as possible 
applications. 
National AN-129 (8 pgJ 

15 "A Linear Multiple Gain Controlled Amplifier" 
Portrays a linear control function with over three decades of gain 
achieved with a FET in the feedback path of a non-inverting ampli
fier. Gain control with FETs, distortion, bandwidth, and the con
trol time constant are other subjects touched upon. 
National FET. Databaok (8 pgJ 

16 "Binary/BCD Gain Programmed Amplifiers" 
Illustrates construction of a gain programmed amplifier using an 
FET quad current mode switch, 4 binary weighted resistors, and an 
op amp. 
National FET Databook (3 pg.l 

17 "The Monolithic Op Amp: A Tutorial Study" 
Detailed paper on the design of Ie operational amplifiers. 
National linear Applications Handbook, Vol. II (18 pgJ 
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Amplifier, Operational (cont) 

1 "Feedforward Compensation Speeds Op Amp" 
(lMIOIA, lM201A, LM301Al 
Compa~es standard freque '~v compensation with -feedforward fre
quency compensation of L lIt Charts open ioop response for both 
compensation networks. ShOWii fa:si integrator circuit. 
National Linear Applications HandboGK_ Vol, l, LS-2 ;2 pg.l 

2 "Fast Compensation Extends Power Bandwidth" 
(lMI01A, LM201A, LM301A) 
Describes frequency compensation technique that extends power 
bandwidth of LMlOIA for non-inverting gains of unity to ten and also 
reduces gain error at moderate frequencies. 

_ National Linear Applications Handbook, Vol. I, lB-4 (2 pg.! 

3 

4 

5 

"Precision AC/DC Converters" 
(lMIOIA, LM201A, LM301A) 
Describes the use of the LMIOIA in a circuit for eliminating diode 
threshold potential, use as a precision clamp, as a fast half wave 
rectifier, and precision AC to DC converter. 
National Linear Aoplications Handbook, Vol. i LB-8 (2 pg.l 

"Universal Balancing Techniques" 
Describes offset lJoltage adjustment: for inverting amplifiers using 
less than 10 K source resistance or using any type of feedback 
element, for non-inverting amplifiers, for voltage followers, and for 
ditterential amplifiers. 
National linear Appiications Handbook, Vol. I, LB-9 (2 pg.l 

"Speed Up the LM108 with Feedforward Compensation" 
(LMI08, LM208, LM30S) 
Describes simpie feedforward network for use with LMI08 to ' 
achieve a factor of five improvement in speed. 
N3:~c;:a: ~;;le:;; App!ications Hancb:)Qk, Va:. L L8!q (2 pgJ 

6 "Easily Tuned Sine Wave Oscillators" 
(LMlOIA. LMl11. Liv1201A. Uvi21l. Uv'i301A. LM311) 
Oesuibes a circuit using the Uv1l01A and LMlll that provides 
both a sine and square wave 0utpu~ h' h:Clv'nc;es Te' ?C Hz 
to above 20 KHz, Also describes low distortion sine wave oscillator 
using two LMIOIAs. 
Natlonai Linear ApplicatiOns Handbook, Vol. i, LB-16 (2 pg.) 

7 "LMli8 Op Amp Siews 70 V/,uS" 

Describes this operational amplifier with 15 MHz bandwidth. Covers 
2 ca:r:pens2tion· scheme to approxim3tely double bafid\\i:dth and 
slew rate, and one for minimum setting time. . 
National Linear Applications Handbook, Vol. i. LB-l7 (2 pg,) 

8 "Predicting Op Amp Slew Rate Limited Response" 
Discusses slew rate limiting and gives curves for sine wave and 
step vcitage response. 
National linear Appiications Handbook. VoL I. LB-19 {( pg.: 

9 "Low Drift Ampm;ers" 
(L~i'121. liY1725! LiVi741. Liv1308) 
n.,.. ......... ~ .... " "'" "" .... b t .. ........ ... '" .,., , . ,.. :........ .J ...,; I..;.. , ... .... ft'~ ... i : ,t~ _ "''' '" _...I .. _ ........ ~~ _~ ~ ... .J ~ 
UI;:'t,U;:'::>t:'~ !JIUUIt:'III::> \"QU~I1I!'; Will III allllJllllt;;l~ allu 1t:I"UIlIlIlt:IIU~ 

solutions, Includes discussion af thern~3' and electrical sh1eldinc 
resistt)f choice. r:ircuit iaVf)ut. and oHset iJali.!!iC!!ig, 
National Linear ,l'l.pp!ic3ti0n Hal:dboo~, VOl. ii, LB-22 (2 pg.l 

10' "True RMS Detector" 

116 

Describes circuit u;;ing operation;)1 amplifiers that p-ovide de output 
equal to rms value of input with 2% accuracy for a 20 Vp ;' input 
signa! from 50 Hz to 100 kHz. 
Nationa! Linear ApplicJtions Handbook" Vol, II LB,?5 (2 pg: 

Amplifier, Operational (cont) 
--'---------""'""---------_ .. _------

11 "Low Current Ammeter" 
(lM216Ai 
Dep~cts construction of an ammeter using the LM216A op amp. 
National LB-37 12 pg: 

12 "Specifying Selected Op Amps and Comparators" 
See listing under (linear) C0:11parators (~ational) 

13 "IC Preamp Challenges Choppers On Drift" 
See listing under (Unear} Pre-amplifiers (National) 

14 "Digital Nulling of OP-05 and SSS725" 
mAC-08, OP-05, SSS725) 
Shows digitally controiied offset nuning achieved by imbalancing 
the first stage coilector currents of the op amp with a D I A. 
Precision Monolithics AB-3 (1 pg.) 

15 "Simple p,r-ecision Millivolt Reference Uses No Zeners" 
(OP-OS) 
Describes - 3.5 mv to 3.5 mv reference built with instrumentation 
op amp and a potentiometer. 
Prec ision N:onG! ithics AN" 1 0 !1 pgJ 

16 "The OP-07 Ultra-Low Offset Voltage Op Amp - A Bipolar 
OpAmp that Challenges Choppers, Eliminates Nulling" 
(QP-Oll 
Describes circuit design, compares performance to other devices. 
Covers aDP Ilcation in a voitage reference, a high accuracy buffer, 
a D.' A test system, a composite summing amplifier, an absolute 
value circuit, an analog computer budding blOCK, and as a thermo
couple aOlpiifier. 
Prf~r:i"i0n Mor.olithic$ AN-13 (] 2 pg) 

17 "Minimization of Noise in Operational Amplifier 
Applications" 
\oP·O?: 
Describes interni.:! an:j external sources of noise. Helps to locate 
nOIse sources by frequency. Gives examples of noise calculation 

the OP,07 as an example. 
f¥1ono!ithics AN-l j ~ll pg.:: 

i8 "The OP-H, OP-IS, OP-iS as Output Ampiifiers for 
High Speed 01 A Converters" 
mAC·OS, DAC~2ll DAC-/5, OP-IS, OP-IS, OP-}7) 

o /,~ converters 
speed, low drift, 

power applications are provided. 
Precis.ion Monoiithics AN-24 (3 pg.l 

19 HApplications of the RCA CA3048 Integrated Circuit 
Ampiifier Array" 

20 

(CA3u48; 
Jiscusses operating parameters for this 4-ampiifier array and covers 

inCluding Hartiey and COlpitts osciiiators, an astabie 
rnultiVlbrator. tour-channel lmear miX, ana a gain·connolied am
plifier. 
RCA ICAN-4072 (8 pg.i 

"Appiication of the RCA CA3008 and CA3010 
Integrated-Circuit Operational AmplHiers" 
(CA3008, CA30 1 OJ 
Describes operati'ng characteristics of two op amps and their appli
cation in video amplifiers, frequency-shaping arnpiifiers, compara
tors, integrators, difterentiators, scaling adders. Also covers the 
add; [Ion of a power ouiput stage and / or input emitter followers. 
R~A !CAN-501S {!5 pg.: 

I 
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Amplifier, Operational (cont) 

1 

2 

3 

5 

6 

7 

8 

9 

"Application of the RCA CA3015 and CA3016 
Integrated-Circuit Operational Amplifiers" 
(CA3015, CA3016) 
Describes operating characteristics at ± 12 v. Applications covered 
are: 50-dB amplifier; twin-T bandpass amplifier, 20-dB, 10 MHz band
pass amplifier; and voltage follower. 
RCA ICAN-5213 (6 pg.) 

"Application of RCA CA3033 and CA3033A High 
Performance Integrated-Circuit Operational Amplifiers" 
(CA3033, CA3033A) 
Describes the basic circuit and operation. Covers application as a 
250 mw, power amplifier and shows use in a DVM as a multivibrator, 
staircase generator, and comparator. 
RCA ICAN-5641 (8 pgJ 

"Applications of the CA3080 and CA3080A High
Performance Operational Transconductance Amplifiers" 
(CA3090, CA3080A) 
This device has an additional control terminal for flexibility. Circuit, 
operation is discussed. Applications covered: communications and 
industrial systems, modulators, multiplexers, sample and hold cir
cuits, gain control circuits, and micropower comparators. Appendix 
discusses current mirrors. 
RCA ICAN-6668 (16 pgJ 

"Measurement of Burst (Popcorn) Noise in Linear 
Integrated Circuits" 
Discusses "pass-fail" criteria and describes a test set up for 
measuring burst noise. The setup includes a high gain amplifier
filter, a bipolar comparator, and a counter-latch-timer control circuit. 
RCA ICAN &]32 (8 pgJ 

"L 144 Programmable Micro-Power Triple Op Amp" 
(U44) 
Describes device function, elements of programming, effects of slew 
rate limiting. Applications discussed include instrumentation am-

~plifier, tone detectors, triple-amplifier active filters, and a micro
power double-ended limit detector. 
Siliconix AN73-6 (6 pg.l 

"Operational Amplifier Parameter Definition and 
Measurement Guide" 
Defines parameters and means of measuring them. 
Teledyne Philbrick AN-23 (8 pg.l 

"Logarithmic Amplifiers and Operators Parameter 
Definition and Measurement" 
Defines and explains logarithmic amplifier parameters. 
Teledyne Philbrick AN-27 (3 pgJ 

"The Instrumentation Amp vs the Op Amp: 
Which, Where, and How to Use Them" 
See listing under (Linear) Amplifiers, Instrumentation (Teledyne 
Philbrick) 

"Designing with TL080 BIFET Op Amps" 
(TL080, TL08l, TL082, TL083, TL084) 
Presents data sheet information, performance characteristics, and 
various applications including an IC preamplifier, a positive feed
back bandpass filter, and a quadrature oscillator. 
Texas Instruments CA-193 (11 pg.) -
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APPLICATION NOTE DIRECTORY"~ 

Amplifiers, .Power 

10 "Power D/A Converters Using the IH8510" 
See listing under (Linear) Converters (Intersil) 

11 "The MC1554 One-Watt Monolithic Integrated Circuit 
Power Amplifier" 
(MC1554) 
Describes the circuit, including dc characteristics, frequency re
sponse, and distortion. Shows. how to calculate package power dis
sipation using the curves on the data sheet. Describes application, 
as one watt non-inverting, inverting, pulse power, and three-watt 
differential output amplifiers. 
Motorola AN-401 (7 pgJ 

12 "Audio Handbook" 
See listing under (linear) Consumer, Audio (National) 

13 "LM380 Power Audio Amplifier" 
See listing under (linear) Consumer, Audio (National) 

14 "LM377, LM378, LM379 Dual Two, Four, and Six Watt 
Power Amplifiers" 
(LM377, LM378, LM379) 
Discusses operation, choice and use of these circuits in audio 
applications. Covers distortion and heat dissipation. Also covers 
use in a bridge configuration, plus use as a Wein bridge power 
oscillator, motor drive, power comparator, relay and lamp driver. 
National AN-125 (11 pgJ 

15 "Application of the RCA CA3020 and CA3020A Integrated 
Circuit Multi-Purpose, Wide-Band Power Amplifiers" 
(CA3020, CA3020A) 
Circuit description and operation. Both circuits operate from single 
supply voltage as low as + 3 v, offer voltage gains over 60 dB with 
a 3 dB bandwidth of 8 MHz. Discussion of audio, broadband and 
video amplifier, video line driver, motor controller and servo amp 
applications. 
RCA ICAN-5766 (8 pg.) 

16 "TBA820 Two-Watt Monolithic Audio Amplifier" 
(TBA820l 
lists main electrical characteristics of device and presents typical 
applications. 
SGS-ATES Technical Note 114 (11 pg.) 

17 . "TCA940 Fully Protected Audio Amplifier" 
(TCA94Q) 
Presents temperature and output short circuit protection features 
of the device along with a description of its performance. illus
trates use of the device in a stereo amplifier and an equalized 
amplifier for magnetic pickups. 
SGS-ATES Technical' Note 119 (15 pg.) 

18 "TBA810SI AS Thermally Protected Power Amplifier" 
<TBA81Q) 
Description of the device followed by discussion of its performance. 
Also shows examples of use in tone control, TV, radio and tape 
playback channel applications. 
SGS-ATES Technical Note 120 (16 pg.) 

19 "TCA830S-Thermally Protected Audio Power Amplifier" 
(TCA830S) 
Briefly describes how the device functions followed by an examina
tion of performance under different supply and load conditions. 
Portable AM/FM receiver, intercom, and magnetic tape player cir
cuits are shown. 
SGS-ATES Technical Note 126 OS pgJ 
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Amplifiers, Power (cont) 

1 "TDA2020/TDA2010 HI-FI Monolithic Amplifiers" 
(TOA2020, TDA201 OJ 
Describes these power amplifiers and how to apply them. 
SGS-ATES Technical Note 130 ([2 pg.) 

Amplifiers, RF 

,2 "An Integratecf Circuit AGC IF Amplifier" 
(!lA751) 

3 

Describes circuit and performance of !lA757, which is recommended 
for applications in military and industrial equipment, also speech 
compressor amplifiers. 
Fairchild Application Note 204 (4 pg.l 

"A High Gain Integrated Circuit RF-IF Amplifier with 
Wide Range AGC" 
(MC1590G) 
Describes operation and Y parameters of the MC1590G. Applications 
include mixer plus IF, video, single and two-stage RF amplifiers. 
Motorola AN-513 no pgJ 

"A Two-Stage 1 kW Solid-State Linear Amplifier" 
Discusses the design of 50W and 300W linear amplifiers for the 1.6 
to 30 MHz frequency band. 
Motorola AN·75S (16 pgJ 

"linear Amplifiers for Moblle Operation" 
Discusses the desrgn of a portable amplifier suitable for amateur 
~adio applications. 
Motorola AN·762 i8 pgJ 

"A Compiete Monolithic AMiFMfSSB IF Strip" 
See listing under (Linear) Consumer, AMI FM (Nationai) 

"Applications of the LM173/LM273/LM373" 
(LM173, lM273, lM373) 
Discusses fM, AM, and SSB operation of this muitj·mode~famp.ii· 
fier! detector. 
National linear Applications Handbook, Vol. I. lB·13 (2 pg.l 

HTuned Circuit Design Using Monolithic RF/IF Amplifiers" 
(LMl71, LM703) 
Discusses operating parameters for the LMl71 and LM703 in emitter
coupled and cascode configurations. Brief description of 10.7 MHz 
emitter·coupled stage and 100 MHz cascode amplifier: 
National Linear Applications Handbook, Vol. i, AN·6 (6 pg.) 

"logarithmic !F Strips Using Monolithic Integrated 
Circuits" 

. (SL5211 
Describes operation of this log amplifier in successive detection 
type IF strips with center frequencies from 10 to 100 MHz. Covers 
broadband and nUlrov~ bood c;rcu~t:; Lind dascdbes in detail a EO 
MHz wide-range logarithmic amplifier. 
Plessey Semiconductor Technical Communication (3 pgJ 

10 "Logging IF Strip" 
{SL1521l 
Describes a logging If strip using Plessey IC's. 
Plessey Semiconductor (2 pgJ 

Amplifiers, RF (cont) 

11 "Application of the RCA CA3004, CA3005, and CA3006 
Integrated-Circuit RF Amplifiers" 
(CA3004, CA3005, CA300S) 
Discusses operating modes, Y parameters, noise performance, video 
amp capabilities, gain control, cross modulation and modulation 
distortion. Covers application as single-ended Rf amplifier, tuned 
IF amplifier, mixer, suppressed-carrier modulator and product de· 
tector. 

i2 "Appiication of the RCA CA3002 integrated-Circuit iF 
Amplifier" 
(CA3002) 
Describes circuit, operating modes, characteristics, and applica· 
tion as an envelope detector, product detector, and a Schmitt 
trigger. 
RCA ICAN-5036 (9 pg.l 

13 "Application of the. RCA CA3028A and CA3028B 
Integrated.Circuit RF Amplifiers in the HF and VHF 
Ranges" 
(cA3028A, CA3028B) 
Describes circuits and operating modes. Covers use as an RF amp, 
autodyne converter, IF amp, and limiter. 
RCA ICAN-5337 (10 pg.i 

14 "Application of the RCA CA3021, CA3022, and CA3023 
Integrated-Circuit Wideband Amplifiers" 
(CA3021, CA3022, CA3023) 
Describes circuit and operating characteristics. Covers video, 10 
MHz IF, 455 KHz IF, 28 MHz two-stage limiter, and 500kHz limiting 
amplifier applications. 
RCA iCAN-5338 (12 pg.) 

15 "Principal Features and Applications of the RCA CA3040 
Integrated·Circuit Wideband Amplifier" 
(CA3040l 
Discusses bias modes, characteristics and ratings. stability, mount· 
ing, connections, and typical wideband amptifier circuits. 
RCA iCAN-5977 (11 pg,) 

Amplifiers, Sense 

16 "Semiconductors for Plated-Wire Memories" 
See listing under (Digital) Interface (Motorola) 

17 "An Integrated Sense Amplifier for Core Memories" 
, (MC144Q, MC1540l 

DIscusses core memories and design considerations tor a sense i 

.qmniififl( Fst.qhli"he" nf>rformance and environment soecs tor am
plifier desig-n-, ;~~Iy;e~- de;ign· of -Me] 540. and discusses measured 
performance. 
r'.':::;tc;:::!:: !IN-2·15A (7 ::g.l 

18 "The MC1541, A Gated Dual-Channel Sense Amplifier for 
Core Memories" 
(MC144L MC1541) 
Discusses circuit operation, design considerations, interface prob
lems, and applications. 
Motorola AN-474 no pel 
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LINEAR 

Amplifiers, Video 

I 
Arrays (cont) 

1 "A Wide Band Monolithic Video Amplifier" I 
(MC1552G, MC1553G) ! 
Describes basic operation of the MC1552G and MC1553G, and the I 
characteristics obtained as a function of the devices' operating I 
modes. Applications: pulse amplifier, summing/scaling amplifier, I 10 
oscillator, and funed amplifier. I 

plications, including balanced modulator, high-speed gates, balanced 
mixer, and a ring modulator. 
RCA ICAN-5299 (6 pgJ 

"Designing with anlC Transistor Array Containing 
Matched Super-Beta Transistors" 

2 

Motorola AN-404 (}3 pgJ I 

"Using the MC1545, A Monolithic Gated Video Amplifier" i 
(MC1445, MC1545) i 
Describes ac and dc operations and discusses applications as a I 
video switch, amplitude modulator, balanced modulator, pulse am· i 

(CA3095) 
Describes CA3095 IC array, Applications: low frequency amplifier, 
low noise video amplifier, long-delay monostable multivibrator, low· 
input-bias current comparator, analog timer for long delays, high 
input impedance dc-voltmeter circuit, and tape·head preamplifier. 
RCA ICAN-6222 (9 pgJ 

plifier, frequency shift keyer and wideband differential amplifier. I 

Motorola AN-475 (]- pg,) 11 "Monolithic Darlington Arrays Reduce Interface Cost and 

3 "Gated Video Amplifier Applications - The MC1545", I 
(MC1445, MC1545) 
Reviews basic operation and discusses applications, including sev., 
eral modulators, gated multivibrators, gated oscillators and FSK 
systems. Also discusses AGC, single supply operations, and tempera· , 

Complexity", . 
(UlN-2001A, UlN~2002A, UlN-2003A) 
Discusses packaging and heat dissipation of these 50v, 100-350 ma 
units. Covers parallel operation, input currents and control of up 
to 125 watts. 
Sprague Electric Microcircuit Application Report MAR 75-2 (8 pgJ 

ture compensation of the active gate. I 
Motorola,AN-491 05 pgJ I 12 "Series ULN-2000A Darlington Transistor 

Arrays-Description and Application" I 

4 "Television Video IF Amplifier Using Integrated Circuits" I 
See listing under (linear) Consumer, TV (Motoro)a) I 

5 "Application of the RCA CA3001 Integrated-Circuit Video 
Amplifier" , 
(CA300l) 
Describes circuit and operating characteristics. Covers cascaded 
stages and use as a Schmitt trigger. 
RCA IICAN-5038 (9 pgJ 

6 "The SG1401 Video Amplifier" 
(SP14011 
Discussion of fixed and variable gain. The high frequency stability 
is discussed to aid in optimizing the various configurations for this 
device. ' 
Silicon General Linear IC Product Guide (2 pgJ 

Arrays 

7 "Using the SL362C Low Noise Transistor Pair" 
(Sl362) 
Provides general data on noise performance plus application in DC 
to 200, MHz amplifier. 
Plessey Semiconductor Technical Communication (4 pgJ 

8 . "Application of the RCA CA3018 Integrated Circuit 
Transistor Array" 
(CA3018) 
Array of two isolated silicon epitaxial transistors plus two transis
tors with emitter·base common connections, suited for closely 
matched device requirements or interconnections with non-integra. 
ble components. Applications covered include IF-RF, video, agc, 
audio and dc amplifiers. 
RCA ICAN-5296 (5 pg.) 

9 "Application of the RCA CA3019 Integrated-Circuit Diode 
Array" 
(CA3019) 
Describes circuit configuration, operating characteristics and ap· 
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I , 

(UlN-2001A, ULN-2002A, ULN-2003A ULN-2004A) 
Describes circuit capabi lities and its use as an interface. 
Sprague (7 pgJ 

Communications 

See als-o (Digital) Data Transmission 

13 "HC-55516/32 CVSD Concept and Operations" 
(HC55516, HC55532) 
Outlines Continuously Variable Slope Delta Modulation and compares 
it to pulse code modulation. 
Harris Application Note 522 (5 pgJ 

14 "Communication System Transmission Losses" 
Derives equations for computing insertion losses for components in 
a communication system. Gives computer generated tables, series 
resistance and reactance plus parallel resistance and reactance 
for various system impedances. 
Motorola AN·lIO (5 pgJ 

15 "A Unique Monolithic AGC/Squelch Amplifier" 
(LM170, lM270, lM37Q) . 
Describes operation of LM170. Applications: agc circuits with peak 
or with transistor detectors, squelch preamplifier with hysteresis, 
voice-operated-relay controls. Wein bridge oscillators, decade, 
tunable oscillators, and a modulated 455 kHz signal generator .. 
National AN-51 02 pg.l 

16 "SL600 Series - Integrated Circuits for Radio 
Communications" 
(Sl600 Series) 
Describes circuits and applications for the following: RF! IF ampli· 
fiers; limiting RF amplifier I detector; AGC generators; AF amplifier, 
VOGAD side tone amplifier, AM detector, AGe amplifier and SSB' -
demodulator; multimode detector; microphone/ headphone amplifier; 
double balanced modulators; and a square log device. Describes 
synchrodyne, superhet, SSB and multim()de receivers; SSB and AM 
transmitters; SSB transceiver, a multi I mode transceiver and a 
Morse keyer. 
Plessey Semiconductor Applications Manual (92 pgJ 
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~~-~:i-cations (cont) 

1 "CRC8030 Telephone DTMF Receiver" 
(CRC8030l . 

I 
Discusses dual-tone multi·frequency signaling. 
tians, test df!ta, and interface capab!lihs 
ROCKweii ApPlication Note (28 pg.) 

Includes specific3-

I 2 
"The CRC8030 Duai Tone Tv1uHi-Frequelicy Receiver" 
{CRC8030l 

I 
Discusses various appr.oaches to DTMF recerver design and DTMF 
sigilaling. Includes a chart of receiver specifications and a descrip· 
tion of the device 
Rockwell (11 pg.) 

3 ., Applications of CMOS Integrated Circuits in 
Communications Equipment" 
See listing under (Digital) CMOS. (Solid State Scientific) 

4 "Modems" 
See listings under (Digital) Data l'ransmission 

Comparators 

5 "AM6851 AMS8S! AM687 Designing with High Speed 
Comparators" 

7 

(685, 686, 687) 
Gives a mathematical analysis of circuit operation. Discusses use as 
a pulse detector, precision monostable ~1nd applications requiring 
hysteresis. 
Mvansed MIcro Oevices Application Note 00 pg,) 

",~ Ne~'" High Speed Comparator, the .AM685" 
(685) 
Describes the circuit design. technology and performance of the 
635. Discusses usc in (1 fast i~,'! O. 
Advanced Micro OeVlces Applic2tior Note (9 pg.} 

"Varying Comparator Hysteresis without Shifting Initial 
Trip Point" 
Describes adding a positlve feedback circuit to introduce precise 
;..ariaUH"? hysteresis into the usuai comparator switching action, 
Burr~Bro~ln1 t,N~62 (1 pgJ 

"The ,uA760 - A High Speed Monoiithic Voltage 
Comparator" 
().LA750l 
Gives a functional description and cites typical performance charac
teristiCS, Discusses applications, including level detectors and line 
receivers, zero crossing detectors, high speed AI D converters, pulse 
width modulators. and fast peak detectors. 
Fairchild lippikatlor. Note 311 (8 pg.l 

"Tlte ,L(A750 Dua! Comparator Subsystem" 
(c:A7501 
DiSCUSSes the circuit design considerations and Jppiications, inciud 
jng use in a combined heater/air conditioner control, a malfunction 
indicator, an analog status indicator and display, and a minimum 
rj~qUt:JfCY dt:!~~(:iuf 
FaIrchild Application Note ::.llb U Dg: 

hRadiation Testing of Linear r.1rcrccircuits" 
Includes the 702, See listing under (Linear) General. (Fairchild) 

11 "A Simple Comparator Using the HA2620" 
See listing under (Linear) Ampnfji~fs, Operational (Harris) 
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Comparators (cont) 

12 "A High Speed Dual Differential Comparator -
the MC1514" 
(MC1414, MC1514'j 
Describes circuit operation and applications, including level and I 

lim~t detectors, mult;vibrators, line receivers, ,sense amplifiers, zero 
crossing pu!~e generator and a peak voltage detector. 
Motoro!a AN·54? 03 pg) 

13 "Precision IC Comparator Runs from 5V Logic Supply" 
(LMl11, LM21l, LM311) 
Describes th~ LM 111 circuit. Applications: photodiode level detector, 
zero crossing detectors, digital interface circuits, multivibrators, 
oscillators, and a frequency doubler. Includes application hints. 
National Linear App·!ications Handbook, Vol. I, AN-41 (6 pgJ 

14 "LM139iLM239/LM339 - A Quad of Independently 
Functioning Comparators" 
(LM139, LM239, LM339) 
Describes LM139 circuit. Applications: comparators with hysteresis, 
limit comparators with lamp drivers, zero crossing detectors, asciI· 
lators, MOS clock drivers, wide range veo, AND/NAND gates, ORI 
NOR gates, m~ltivibrators, time delay generators, pulse width modu
lator, temperature alarm, tape reader and peak detector. 
National AN·74 n6 pg.) 

15 "Application of Programmable Micropower Comparators" 
(U6P 
Describes the device and how to program it. Also describes the 
effects of programming on AC characteristics, limit, zero crossing, 
and level detectors; DC to DC converter applications. 
Siti-conix AN76·7 

16 "Comparing the High Speed' Comparators" 
iLM 160, lM161, lM260, lM261, LM360, LM361) 
Compares LM360 to MA760 and LM261 to NE529. Covers application 
as a peak detector for tape and disk file ch.:nncls and in a high 
speed Jbit Ai 0 converter. 
NatIOnal AN·87 (6 pgJ 

17 "Fast Voltage Comparators with Low Input Current" 
fUvll O? L M 106, LM202. LM206. LM302. LM306i 
Describes use of lM102 to buffer the input of the lMI06 compara· 

. tor. Applications: comparators for last AI D converters, tor zero 
crossing detectors, and fOi ac coupled signals. 
National Lineal Applications Handbook, Vol. I, LB·6 (2 pg.i 

18 "An IC Voltage Comparator for High Impedance Circuitry" 
(LMlll, LM211, LM311) 
Descrrbes LMlll circuit and comparison to LMI06/ LM710. Applica
tions: zero crossing detector driving an' analog switch, detector for 
a rnagnet~c transducer, cornparator 'for a lo\\' !evel photodiode, and 
driving 3 ground·refe;red ioad. 

,National L:r:e~i Appnc{}tions Hanabcck, Vol. f, LB·12 (2 pgJ 

19 "Specifying Selected 01' Amps and Comparators" 
Discusses the mcst common parameters that are tested on opera
tional amplifiers and comparators and the relative difficulty of test
ipg Gn high ~~peeu ~qUipHiCHi. Givt::'l a ~uictc;iiic tv tlg!ttcocd !3~BC;
fications. 
National Linear Applications Handbook, Vol. iI, LB·26 (2 pg.) 

20 "Microvolt Comparator" 
(lMlll, LM211, LM311, LM121A, LM221A, LM321Ai 
Describes an LMl21A preamplifier driving an LMlll comparator. 
Nationai Linear App:\::ations HanabooK, Vol. Il, LC·32 (2 pg.) 
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Consumer, AM/FM 

'I "integrated Circuits for FM Receivers" 
, (u,A703, p.A753, p.A758, p.A3075) 

Describes ICs capable of performing all basic functions of an FM 
stereo receiver, except the front end. Discusses 753 IF block, 
CA3075 2nd IF block, 758 stereo multiplex decoder, 706 audio 
power amplifier. 
Fairchild Application Note 318 (7 pgJ 

2 "The p.A 758 - A Phase Locked Loop FM Stereo 
Multiplex Decoder" 
(p.A758) 
Gives functional description of this. device, including input buffer I 
amplifier and bias supply, demodulator, stereo switch and lamp 
driver, VCO, frequency dividers, pilot phase and amplitude detec-
tors. Discusses operating characteristics, testing and alignment. 
Fairchild Application Note 319/1 (11 pgJ 

3 "The p.A732 and p.A767 Integrated Circuit Stereo 
Multiplex Decoders" 
(p.A732, p.A767J 
Discusses stereo demodulation, stereo! monaural switching, and in· 
terstation audio mute switching sections of these devices. Describes 
performance characteristics, external components required, align· 
ment and user options. 
Fairchild·Application Note 286 (8 pgJ 

4 "A Fully Integrated High Quality AM/FM Stereo Receiver" 
(p.A706, p.A720, ",A739, p.A753, p.A758, ",A307S) 
Describes receiver using JCs with a comparison to discrete destgn. 
Fairchild Application Note 328/1 (6 pgJ 

5 "Integrated Circuit IF Amplifiers for AM/FM and FM 
Radios" 
(MCI3S0, MC1355, MC1357, MFC4010, MFC60lQ) 
Discusses the use of ICs in four IF amplifiers: a high performance 
FM, a quadrature derector FM, a composite AM/FM, and an economy 
modei FM receiver. 
Motorola AN·S43A 04 pg,J 

6 "Scanning Logic for .RF Scanner-Receivers Using CMOS 
Integrated Circuits" 
See listing under (Digital) CMOS (Motorola) 

7 "A Complete Monolithic IF Strip for AM/AGC 
Applications 
(lMI72, tM272) 
Circuit operation of lMl72/lM272. Covers application in super· 
heterodyne and low frequency T.R.F. receivers. 
National Linear Applications Handbook, Vol. I, AN·I5 (6 pg,) 

8 "A Complete Monolithic AM/FM/SSB IF Strip" 
(lM273, lM373, lM274, lM374) 
Discusses LM273!lM373, and LM274/ LM374 IF amplifier/detectors. 
Includes description of FM, SSB, and AM detection. Applications 
include: FM slope detector, double conversion IF strip, and coherent 
phase locked receiver. Also includes application hints. . 
National AN-54 (8 pgJ 

9 "LM1800 (LM1310, LM1310E) Phase Locked Loop FM 
Stereo Demodulator" 
(lM131O, lM1800) 
Describes this demodulator and discusses typical performance. 
National AN-81 (11 pgJ 
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Consumer, AM/FM (cont) 

10 "Low Cost IC Stereo Receiver" 
(LM1800, LM1820, LM3089) 
Describes the complete circuit and perfo-rmance of an AMI FM! Stereo 
receiver. 
National AN-147 (4 pg,) 

11 "FM Remote Speaker System" 
Describes an FM transmitter which couples to its companion re-
ceiver thru the power ,lines. The system transmits speech or music 
and is suitable for home use as ~ell as some factory applications. 
Natio/nal AN-146 (4 pg,) 

. , 

12 "Low Cost AM Radio .System Using LM1820 and LM386" 
(LM1820, LM286) 
Presents circuit diagram of a simple AM· radio without an rf pre-
amplifier ahead of the IT)ixer. 
National linear Applications Handbook, Vol. II, lB-29 (2 pg.J 

13 "Audio Handbook" 
See listing under Consumer, Audio (NationaD 

14 "AM/SSB Transceivers al'!d Noise Blanking Using 
SL1600 Series Circuits" 
(SL1623, SLi626, SL1640, SL1641J 
Describes the sub·systems used in AM-SSB transceivers. 
Plessey Semiconductor (10 pgJ 

15 "An SSB Transceiver for Citizens' Ban Using Plessey 
SL 1600 Integrated Circuits 
(SL1600 series) 
Describes the design of a SSB transceiver. 
Plessey Semiconductor (4 pgJ 

16 "An AM Receiver Using the Plessey SL 1600 Series" 
(SU600 series) 
Describes the design of a simple AM receiver. 
Plessey Semiconductor (7 pgJ 

17 "SL 1600 Series Transceiver Appli<:ations" 
(SU600 series) 
Discusses simple SSB and multimode transceiver design. 
Plessey Semiconductor (32 pgJ 

18 "Integrated Circuits for FM Broadcast Receivers" 
(CA300S, 'CA3011, CA30l2, CA3013, CA3014) 
Discusses circuits for FM tuner, IF amplifier, limiter, and detecter 
applications. 
RCA ICAN·5269 (7 pgJ 

19 "Integrated-Circuit Frequency-Modulation IF Amplifiers" 
(CA3012, CA3028) 
Describe CA30I2 and CA3028 differential amplifiers and application 
in IF-Amplifier strips. 
RCA ICAN-5380 (7 pg.) 

20 "An IC for AM Radio Applications" 
(CA3088) 
Describes CA3088E and application as a basic subsystem in AM 
broadcast receivers, as a 10.7 MHz IF amp, and as a general· 
purpose amplifier array. 
RCA ICAN·6022 
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I Consumer, Audio (coni) Consumer, A~/FM (cont) 
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"Applicatio,n of the RA3089E FM-IF Subsystem" 
(CA3089) 
Discusses stability considerations and following circuits: quadrature
detector, audio and AFC, mute, tuning meter and rf-agc, if ampli
fier I detector system and stereo decoder. Also covers operation at 
frequencies other than 10.7 MHz. 
RCA ICAN·6257 (8 pgJ 

"Integrated-Circuit Stereo Decoder Using the 
CA3090AQ Stereo Multiplex Demodulator" 
(CA3090AQ) 
Gives circuit description. Describes the LC oscillator, reactance. 
stereo defeat, dc coupled flip-flop preamplifier and phase splitter 
circuits. 
RC,I\ !C~.N-6259 no pg,) 

"TDA1200 FM-IF System for High Performance Radio 
Receivers" 
(TDA120Q) 
Gives a detaned description of the device. Describes relative per
forma nee of device when ,usedinan FM tuner, an AMI FM car radio, 
and a portable AMI FM radio. 
SGS-ATES Technical Note 117 02 pg.} 

Consumer, Audio 

"MOS Circuit for Electronic Organs" 
(S2193, S2686, S8890, 510110, S10129, S10130, S10131, S50240, 
S50241, S50242) 
Describes the use of ICs for various electronic organ circuits. 
Arneri(~an MicrosY5tems AP74-10 (7 pg.) 

"Applications of the ,uA739 and ,uA749 Dual Preamplifier 
Integrated Circuits in Home Entertainment Equipment" 
(itA739, pA749) 
Describes circuit operation Discusses doc and (l-C considerations; 
compensation and noise performance. Covers applications as a 
stereo tape amplifier, a high fidelity phonograph preamplifier, and 
a TV remote control amplifier. 
Fairchild Application Note 171 (7 pgJ 

"A High Output Power, (5 Watt), Low Distortion, !e Audio' 
Amplifier" 
(}LA706) 
Describes circuit, functions, design considerations of the }LA706. 
Discusses application as an audio amplifier with the speaker load 
connected to groOJnd, with the speaker load between supply and 
output, and discusses use in an FM stereo receiver. 
Fairchild Application Note 317/1 16 pg.l 

"Oesigning a Basic Organ System Using the MK50240" 
{tv1K50240) 
Describes an oman system using the MK50240 Top Octave Genera-
tor for each octave, - - . 
iviosiek (3 pg,!_ 

"LM380 Power Audio Amplifier" 
(LM380l 
Describes the circuit and general operating characteristics. Applica
tions: phono amplifier, bridge ampiifier, and intercom. 
National AN-59 (7 pgJ 
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; 16 

"Audio Handbook" 
(LM17l, LM377, LM378, LM379, LM380, LM381. LM382, LM384, 
LM386, LM387, LM388, LM389, LM390, LM391, LM703, LM1303, 
LM1310, LM1351, LivH800, LM1820, LM2ill. LM3011, LM3065 .. 
lM3075, LM3089, MM5837l 
Contains discussions and design particulars on many areas includ
ing. preamplifiers; AM, FM, and Stereo; power amplifiers; controls, 
networks and power supply design-covers practicai as weil as 
theoretica I aspects. 
National $4.00 (188 pg,) 

"Application of the RCA CA3007 Integrated-Circuit Audio 
Amplifier" 
{CA3007) 
Describes circuit. Covers application as dual-supply audio driver in 
a direct-coupled audio amp, and as single~supply audio driver in a 
capacitor-coupled audio amp. 
RCA ICAN-5037 (4 pg.l 

"Use of Analog Oe!ay lines for Audio Speed Change 
without Pitch Changes" 
(SADI024) 
Describes technique for increasing or slowing the speed of a 
recording. 
Reticen Applicaticn Note No. 112 (4 pg.l 

"Build a Simple Comb-Filter or Flanger with a 
Bucket Brigade Delay Line" 
(SADI024) 
Describes a flanger (electronic sound modifierl and what js needed 
to build one 
Retieon Application Note No. 113 (4 pg,) 

"TDA 1 054M - Cassette Recorder Preamplifier with ALe" 
(TDAI054M) 
Discusses features of the device and preamplifier noise. Applica
tions in Hi-Fi, stereo, and dynamic range compressors are described. 
SGS·ATES Technical Note 124 (24 pg.l 

"M252 and M253 Rhythm Generators for Electronic 
Organs" 
(M252, M253) 
Define:. dlill ut::Sciibes rhythm generators. (resents these t.V0 de
vices, and describes their use in electronic organs. 
SGS·,lHES Technicai Note 131 (21 pgJ 

"TCA600/900 and TCA610/910 Integrated Motor Speed 
Regulators" 
See listing under (Linear) Industrial Controi (SGS-ATES) 

"The ULN~2280 Amp!tfier" 

!)e$c:-:bps th,i$ sil1g ip pnwer amplifier circuit and discusses applica
Uons d:-; lew-cost phcnogf3ph anlplifier, amplifier vvith tone con:
trois. common mode amolifier. full bridge amplifier, and a mono 
FM ~eceiver. .. --
Sprague Eiectric Microcircuit AppiicCftion Repcnt fv1AR 73-2 {8 jigJ 

17 "l.ow-Cost-Duai Ciass B Driver" 
(ULN-2277, ULN·2278) 
Describes the ULN-2277/78 ICs and describes use in duai 2-watt 
and dual 15-watt amplifiers. 
Sprague Eiectric Minocircuit Application Repott MAR 73-b (3 pgJ 
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Consumer, Medical 

; '''A Personalized Heart-Rate Monitor with Digital Readout" 

. (MCl776, MC14013, MC14040, MC14572)' 
Describes 'digital heart-rate monitor using the MCl776 op amp and 
CMOS digital ICs. 
Motorola AN-714 (4 pgJ 

Consumer, TV 

2 "2 Watt Sound System" 
See listing under (Unear) Consumer, AMI FM (ITT Semiconductor) 

3 "Television Video IF Amplifier Using Integrated Circuits" 
(MC1330, MC1350, MC1352, MC1353) . 
Discusses requirements of the video IF section of a TV receiver. 
Describes MC1350/2/3 amplifier and MC1330 detector circuits. 
Includes design for a practical TV IF amplifier and detector. 
Motorola AN-545 01 pgJ 

4 "Hybrid Modules for CATV Line Extender and Trunk 
Amplifiers" 
(MHW560, MHW561, MHW562) 
Covers circuit, packaging, and thermal considerations of MHW560/ 
1/ and 2 hybrid modules. ' 
Motorola AN-563 (5 pgJ 

5 "Tetevision HorirontatAPCI AFC loops: 
The Last 10 Percent" 
Discusses some of the common problems that may be encountered 
in the design of horizontal APC! AFC .loops and methods to avoid or 
overcome them. 
Motorola AN-727 (15 pg.l 

6 "A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Shelf Logic" 
Describes a frequency domain tuning scheme for varactor TV tuners. 
Motorola AN-729 04 pg.) 

7 "A Synthetic Spectrum Tuning System for TV" 
Describes a tuning system which generates a complete spectrum of 
TV channel markers to achieve precise tuning on any channel. 
Motorola AN-739 (12 pgJ> 

8 "A Phase-Locked Loop Tuning System for Television" 
Describes a frequency domain tuning system using direct digital 
count down of the local oscillator. 
Motorola AN-744 (10 pgJ 

9 "A Disassociated Intercarrier Television Video IF 
Amplifier" 
(MC1331) 
Discusses a video IF system using the MC133I low level multiplier 
detector. 
Motorola AN-75I (9 pgJ 

APPLICATION NOTE DIRECTORY':{"~' 

Consumer, TV (cont) 

11 "The MC1323 - A Fully Programmable Demodulator" 
(MC1323) 
Describes operation of this NTSC demodulator and use with various.. 
picture tube phosphors, especiaily color temperature 06500. 
Motorola AN-763 (16 pg,) , 

12 "An Approach to a Low-Noise TV IF System" 
(MC1331) 
Discusses TV system noise figure and system trade ofts, a tech
nique to measure the IF contribution and ways to minimize the IF 
noise. ' 
Motorola AN-765 (8 pg,) 

13 "A Color TV.Primer for the EE" 
Describes the basic circuits in a TV and the IC's used therein. 
National Linear Applications Handbook, Vol. II ( pg.) 

14 "Application of the RCA CA3044 and CA3044V1 
Integrated Circuits In Automatic-Fine-Tuning Systems" 
(CA3044) 
Describes circuits, operating characteristics and dynamic perform
ance of this wideband amplifier for AFC applications. 
RCA ICAN-5831 (5 pgJ . 

15 "Feedback-Type Volume-Control Circuits for 
RCA CA3041 and A3042 Integrated Circuits" 
(CA30Al. CA3042l. 
Describes several types of volume controls for television receivers 
using these ICs, with a detailed discussion of feedback control. 
RCA ICAN-5841 (4 pg.l 

16 "Application of the CA3126Q Chroma-Processing IC 
Using Sample-and-Hold Circuit Techniques" 
(CA3126Q) 
Detailed circuit description of this device, which requires only one 
adjustment; a trimmer 'capacitor to tune the crystal filter. Discusses 
performance data, the phi'Jse detector, sample and hold circuits, the 
VCO loOp, first chroma amplifier and ACC servo loop. and the 
second chroma amplifier. 
RCA ICAN-6247 (8 pg.l 

17 "Description and Application of the RCA CA3120E 
Integrated-Circuit TV-Signal Processor" 
(CA3120l 
Describes the operation and application of this cU!vice which includes 
TV video noise processor, agc and sync separator circuits. 
RCA ICAN-6302 (9 pg.l 

18 "A Single IC for the Complete PIX-IF-System in TV 
Receivers" 
(CA3068) 
Gives a detailed description of the circuit functions of the CA3068 
and its use in color and b.' w TV receivers. 
RCA ICAN-6303 (17 pgJ 

i 19 "A Flexible Integrated-Circuit Color Demodulator for 
Color Television" 10 "Video Amplifier Design: Know Your Picture Tube 

Requirements" 
(MC1323) 
Describes video systems designed to alleviate design compromises I 
associated with driving a unitized gun picture tube. 
Motorola AN-76I (26 pgJ 
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(CA3067) 
Describes circuit operation of the CA3067, including its output 
amplifiers, demodulator, demodulator preamp, and tint control ampli
fier. Describes use of this circuit in a red-green-blue system. 
RCA .ICAN-6724 (8 pg.l 
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f Consumer, TV (cont) 

, 
1 

4 

"Vertical Deflection Output Stages Using Audio 
Integrated Circuits" 
ITAA611, TAA621, TBA641. TBA80Q, TBA8I0, TBA82Q) 
Characterizes the advantages and working principles of verticai 
deflection circuits using audio IC's. Seven circuits, covering smail 
and iarge screen performance, ale included 
SGS-ATES Technical Note 118 (18 pg,) 

"An Approach to a Unified Chroma System" 
Descri bes design approach that wi Ii eventually allow fabricat ion 
of a compiete single-chip chroma system, 
Sprague Electric TP 74-3 (9 pg.) 

"An Integrated Two-Watt Sound System for Television 
Applications" - , 
(uLN-22111 
Desoribes the design and use of the ULN·2211 limiter-detector-am
plifier. 
Sprague Electric TP 72·05 (9 pg,) 

"The Type ULN··2214 TV-Sound System" 
WLN-2214l 
Detailed discussion of the design and performance characteristics 
of this FM limiter-detector-amplifier circuit. 
Sprague Electric TP 75-4 (17 pg.l 

Converters 

Also see instrumentation. 

.. Analog-Digital Conversion Notes" 

Converters (cont) 

11 "Intrinsically Safe Data Acquisition" 
. See listing under (Digital) CMOS (Burr-Brown) 

12 "FX-209 AP Notes" 
(FX-209) 
Describes use of the FX,209 delta modulation analog to digital con
verter as an AGe amplifier, audio delay line and as an audio 
scrambler, 
CMA (6 pg.l 

13 "Graphs Give Aperture Time Required for A-D 
Conversion" 
Presents two graphs, aperture time versus rate of voltage change 
and 'versus frequency, for resolutions from 4 to 16: bits. 
Datel Technical Note V·14 (4 pg.J 

14 "Know Your Converter Codes" 
Describes the various AID and D/ A converter codes, 
Datel Bu!letin V-12 (6 pg,) 

15 "Designer's Guide to V/F Converters" 

16 

SpellS out the theory and operation of V / F and F IV converters. 
Calibration procedures and such applications as ratiometric' meas
urement and frequency difference measurement are covered. 
Datel \18 pgJ 

"Applications of the ZN425E a-Bit A-O/O-A Converter" 
(ZN425El 
Covers converter definitions. calibration, bipolar operation, Appli
cations: ramp generation. peak detect, channel selection, weighing 
sy<:tl"m. bargraph drive. multiply i divide. and function generation. 
Ferranti (31 pgJ 

Covers many as;Jects of AiD and Di A converters including use. 
testing and specifying. Extensive appiications 1nforrnation includes; 17 "Oigital·to ... Analog Converter Applications" 

tHII080. HIl085) 

I 
I 
I 

data syst~ms. acquisition. distribution. communication. 
Analog Devices $5.95 (254 pg,) 

. "Beckman Model 845 Digital-to-Analog Converter" 
(845) 
Discusses basic OJ A converter performance inCluding mterface and 
transfer characteristics. t~en covers the performance of the 845 
series. _ 
Beckman Instruments (9pg.l 

"DIA Converter Differential Linearity Error -
It Really Shows Up" 
Discusses differential linearity, }he difference in analog output for 
a change between two successive digital input codes. Gives graphs 
of two examples with the same linearity specification. 
Burr-Brown AN-58 (2 pg,) 

a "Don't FOiget 01 A Conveitei Tempco" 
DiSCuSSes onset, gain and linaarity drift with temperature. 
ow r-Bruwn AN·59 (3 pg.) 

19 "Principles of Data Acquisition and Conversion" 

I 
I 
I 

Discusses basic principies of analog to digital systems including 
sampling rate, aperture error, accuracy, resolution, throughput, and 
c0de~. 
Burr-Brown AN-79 (5 pg.) 

10 "Squeeze High Performance Out of Low-Cost Hybrid 
Data Converters" 
lists ways in which converter performance can be improved by 
the addition of a few external components. 
Burr-Brown AN-86 (4 pg.l 

124· 

Operating modes and applications of HI-1080 converter, which fea
tures resistor ladder network and switching devices on same chip. 
Discusses cascaded 0 to A converter as well as up-down counter 
and successive 30oroximation A to D converters. 
Harris Application 'Note 511 (7 pg.l 

18 "Counter Type A to D Converter" 
(1-111080) 
Circuit details of an A to 0 converter employing a unidirectional 
digltai counter and the iI-1080 eight-bit 0 to A converter to generate 
a ramp voltage. 
ham;; Appii(,~tiOil Note 512 (3 pg.J 

19 "Applications of a Monolithic Sample-and-Hold/Gated 
Operational Amplifier" 
See (Linear) Amplifiers, Operationai (Harris) 

20 "A·a400 User Guide" 
\A840uj 
Theor'{. Ncuit details, operation, and design exampies of this v/f 
ana;. convener. 
intec:, Filii (18 pg.J 

(~O 18A. 8019A. B020A) 
DiscussesDi A converters, both in general and their electrical 
specifications. Describes circuit operation for 80l8A and covers its 
expansion to 8 and 12 bit units. Also discusses generating reference 
currents uSing zeners, pnp transistors or high-gain operational 
amplifiers as references. Describes system interface requirements, 
Intersil Application Bulletin AGIO (8 pgJ 
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I con.verters (coni) 

1 "Selecting AID Converters" 
Compares and contrasts successive approximation and integrating 
AI D conversion techniques with respect to speed, accuracy, and cost. 
Intersil A016 (6 pg.) 

2 "The Integrating AID Converter" 

3 

4 

5 

Discusses the dual slope technique with considerable attenHon to 
error analysis. 
Intersil A017 (4 pgJ 

"Do's and Don'ts of Applying AID Converters" 
Examines topics concerning proper system design when using AI D 
converters. Subjects treated include ground loop errors, com· 
ponents, references, capacitive coupling, and thermal effects. 
Intersil AOIS (2 pgJ 

"Power 01 A Converters Using the IH8510" 
(I HS51O, AHS520, IHS521, 7105, 7120) 
Discusses the addition of a Rower amplifier to a DI A converter. 
Briefly describes use for motor control and programmable power 
supplies. 
Intersil A021 (4 pgJ 

"Voltage Transients (Glitches)" 
(MN300S) 
Discusses DI A converter analog voltage spikes appearing in the 
output following a change of input code. 
Micro Networks AN·lOI (2 pg.) 

1

6 . "Truncation of AID Converters" 
Describes how to reduce or to program the number of bits converted. 
Micro Networks AN·I02 (2 pg.) . 

7 "When Should a Sample Hold Amplifier be Used?" 
Covers the use of sample·hold amplifiers with AI D converters. Dis· 
cusses' use with dynamically changing signals and the droop rate 
of the sample·hold circuit. 
Micro Networks AN·103 (2 pgJ 

8 "MN312 Connections for Bipolar Output" 
(MN312) 
Shows use of an external op amp to convert a unipolar output to 
bipolar. 
Micro Networks AN·I04 (2 pgJ 

9 "Serial to Parallel Conversion" 
(MNS02, MN5200, MN521O) 
Cpvers timing considerations in the conversion of AID' converter 
output from serial to parallel form. 
Micro Networks AN·106 (2 pg,) 

10 "Simplifying the Digital to Analog Converter through 
Hybrid Technology" 
Considers basic design problems of DJ A converters and gets into 
hybrid design. Includes construction techniques, specifications and 
testing. 
Micro Networks (10 pg.l 

11 "Analog-to-Digital-Convers;on Techniques" 
Discusses opencloop and feedback techniques: frequency, pulse 
width, cascade, ramp, counter, successive approximation, multiple 
comparison subranging, nonlinear conversion, double and triple 
ramp conversion. 
Motorola AN-471 (21 pg.l 
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APPLICATION NOTE DIRECTORY 

I. Converters (coni) 

12 "Analog-to-Digital Cyclic Converter" 
(MC1456) 
Discusses circuits and operation of medium speed·medlum accuracy 
converter that uses successive approximation technique in which 
unknown analog input voltage is successively compared to refer· 
ence voltage to determine each bit of digital output. A comparison 
of gray and binary code operation and an error analysis are provided. 
Motorola AN·557 {IO pg.l 

13 "A Single Ramp Analog-to-Digital Converter" 
Discusses an AI D converter which incorporates a calibration cycle 
to insure 12 bit accuracy. Briefly covers errors encountered in the 
converter described. 
Motorola AN·559 (9 pgJ 

14 "High Speed Digital-to-Analog and Anafog-to-Digital 
Techniques" 
Gives overview that includes voltage and current output· D/As; 

. parallel (flash), tracking, successive approximation, and parallel 
ripple AI Ds as well as nonsynchronous and synchronous VTF AI D. 
Glossary of terms. 
Motorola AN·702 (14 pgJ 

15 "Binary DIA Converters Can Provide BCD·Coded 
Conversion" 
(MCI408, MCI50S) 
Describes the MC150S Of A converter used as a 2 or 2V2 digit BCD 
converter. Describes application in a 2% digit digital voltmeter. 
Motorola AN·713 (4 pgJ 

16 "Successive Approximation AID Conversion" 
(MC140S, MCI4559) 
Describes advances in successive approximation techniques with 
emphasis on SARs (Successive Approximation Registers.) Shows 
both a normal and a high speed AI D using these methods. 
Motorola AN·716 {S pgJ 

17 "AutorangingDigital Multimeter Using the 
MC14433 CMOS AID Converter" 
(MCI4433) 
Describes using the MC14433 AI D converter to build an autorange 
digital multi meter. The multimeter includes ac and dc voltage' 
ranges from 200mV to 200V, ac and dc current from 2mA to 2A 
full scale, and resistance ranges from 2 kilohm§ t02 megohms 
full scale. 
Motorola AN·769 (5 pgJ 

18 "Data Acquisition Networks with NMOS and CMOS" 
See listing under (Microprocessors) Applications (Motorola) 

19 "Analog-to-Digital Conversion Techniques with the 
M6800 Microprocessor System" 
See listing under (Microprocessor) Systems (Motorola) 

20 "Applications of the MC1405/MC14435 in Digital Meters" 
See listing under (Linear) Instrumentation (Motorola) 

21 "Digital Voltmeters and the MM5330" 
(MM5330) 
Describes basic counting techniques for building digital voltmeters 
and shows how the MM5330 can be used in a dual slope system. 
National AN·ISS (S pg.) 

22 "Specifying AID and 01 A Converters" 
Explains and defines the data sheet terms for these converters. 
National AN·I56 (6 pgJ 
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Converters (cont) 

1 "Data Acquisition System Interface to Computers" 
(AOC1200, ADC1210, MM5357) 
Compares three configurations for mUltiple input analog to digital 
converter systems-Random Addressed Multiplexed, Parallel Con
version. and Multiplexed with Memory. Gives detailed comparisons 
of costs, AI D 'and interface iequirements. 
National AN-159 (18 pgJ 

"Anaiog-to¥Digiiai Converter Testing" 
(AOC0800, AOC 121 0, ADC 1211) 
Describes a low cost tesf circuit with board layout for testing Ai Os 
using a storage scope readout. 
National AN·179 (S pg.) 

"A Cheap and Easy DC~DC Converter" 
(LM55S) 
Design equations. derivations, and schematics used to construct a 
DC-DC converter. 
National AN-183 (4 pgJ 

"High Speed Warning Device for Automobiles" 
Proposes a tachometer device operating from the spark coil primary. 
National Linear Applications Handbook, Vol. II, LB·33 (2 pg') 

"Logarithmic Converters;} 
See listing under (Linear) Amplifiers, Operationai (National) 

"SC/MP as an Analog·to-Digital Converter" 
See iisting under (Microprocessors) Applications (National) 

"Strobing the DAC-08 Under Logic Control" 
mAC·OS; 
Gives connections for strobing the output of this DAC. 
Precision Monolithics AB·1 (l pg.l 

8 "A Low Cost, High-Performance Tracking AID Converter" 
WAC·lOO, CMp·Ol) 
Basic operation of 8·bit tracking converter that uses OAC-IOO series 
lO-bit Of A converter, CMP-Ol series comparator, and 4-bit MSI up; 
down counters. 
Precision Monolithics AN-S (8 pgJ 

I 9 "A Low Cost, Easy-to-Build Successive Approximation 
Analog-Io-Digital Converter" 

I 

WAC-lOG, CMP-Ol) 
General discussion of feedback Ai 0 converters. Operation of Ai D 
converter capable of 8·bit conversions in 6 J1,S. The system is ex
pandable to IO-bit resolution. It uses DAC·IOO, CMP-Ol, and a 
successive approximation register. 
Precision Mono!ithics AN·II (8 pg.l 

10 "Interfacina Precision Monolithics Diaital-to-Analoa 
Converters-with CMOS Logic;; - -
(OAC·l 00, DAC-O 1) 

Analyzes input circuits of these OACs and CMOS interfaces. Describes 
a complete lU-bit DAC and an 8-bIt Ai D. 
pr ec1si0r! MC'!i0!!th:c!': ll,~! 11 (t: pg.) 

11 "Low Cost, High Speed Analog-to-Digital Conversion with 
the OAe-OS" 
mAC·OB) 
Discusses the successive approximation technique to AI D and de
scribes three designs with conversion times of 1, 2, and 4 ;.t sec. 
Precision Monolithics AN·I6 (7 pg.l 
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Converters (cont) 

12 "DAC-08 Applications Collection" 
mAC-08) 
Discusses the dual output, and high compliance. Covers use in a 
CRT display driver, bridge transducer controi system, AID converter, 
waveform generator, digital additionsi subtraction with analog Qut· 
put, digital attenuator and microprocessor controlled AI D converter. 
Precision Monolithics AN·I? (12 pg.l 

13 "Differential and Multiplying Digital-lo-Analog 
Converter Applications" 
InAt' ('\0\ 
\Uf'lv-VOI 

Describes use in 2-quadrant, 4-quadrant and AC-coupled multiplica
tion. Also covers differential and ratiometric conversion, a nulling 
bridge circuit, a power monitor, and algebraic computation circuits 
with analog output. 
Precision Monoiithics AN-19 (8 pg.) 

14 "Exponential Digitally Controlled Oscillator Using 
DAC~76" 
mAC-76) 
Depicts a 4-iC microprocessor·controlled oscillator with a 8159 to 1 
frequency rc::nge covering 2.5 Hz to 20 kHz. The circuit uses an 
exponential current output 0; A converter as a programmable cur
rent source. 
Precision Monolithics AN-20 (3 pg.l 

15 "3 IC 8-Bit Binary Digital to Process Current Converter 
with 4-20 mA Output" 
(REF-OJ. DAC-08. OP·14) 
Delineates the constructlon of a process current converter operat
ing from - 5v and 23v supplies. Complete theory of operation 
foiiowed by caiibration procedures and a detaiied parts jIst are 
included. 
Precision Monolithics AN-2l (2 pg.l 

16 "Software Controlled AID Conversion Using DAC-08 and 
the SO BOA Microprocessor" 
mAC·08. 8080A) 
Oesr.ribes software controlled. 8-bit Ai 0 conversion using the DAC-
08 and the S080A. Subjects include I/O interface considerations, 

'110 control using memory mapping, and a successive approximation 
AID conversion algorithm. 
Precision Monolithic AN-22 (4 pg.l 

17 "01 A Converter Generates Hyperbolic Functions" 
(oAC·2OJ 
Explains opcratir;g theory and design considerations of a two Ie 
hyperboiic function generator. Includes circuit diagrams, 
Precision Monoiithics AN-23 (3 pg,) 

! 18 "Digital·to~Analog Conversion Using the RCA CD4007A 
COS/MOS IC" 
(CD4007A) 
Discusses resistance networks for OAC's and a voltage-follower amp 
fvi S;115:C'SUPP:Y upt:'-atiuii. ucSi:til:;c5 a 3-bit Ca;;-MGS r.:/,C. 
RCA jeAN-6080 (6 pg.l 

19 "The 4151 Voltage to Frequency Converter" 
(RC4151, RM4151, RV41511 
Describes various uses of this vif and f!v converter. 
Raytheon SemIconductor Application Note (8 pg.l 
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Converters (cont) 

1 

2 

"Function and Application of 3112 Digit AID Converter Set" 
(L0110, LD777) 
Describes the operation of the LD110 digital processor and the 
LDI11 analog processor. Various DVM circuits are shown including' 
circuits for ratio, current, ac voltage and frequency measurements. 
A detailed 'error analysis is provided. 
Siliconix AN74·1 (12 pg.l 

"More Applications of the lD110/lD114 ±31/2 AID 
Converters" 
(LDlIO, LDIlI, L01I4) 
Provides circuits to construct LCDs, multiplexed displays, gas dis
charge displays, and a DC-DC converter. Also details the differences 
between the LOUO and L01l4. 
Siliconix AN76-4 (8 pg.) 

3 . "Applying the lD130 ±, Digit AID Converter" 
(L013o) 

4 

5 

6 

Discusses device features and its use in displays, interface, and 
instrumentation. 
Siliconix AN76-5 (16 pgJ 

"Solve Your Measurement Problems" 
Discusses v/f and flv converters and their use in data acquisition 
problems. 
Teledyne Philbrick AN·20 (6 pg.) 

"DeSigning High Speed Data Acquisition Systems" 
Discusses the basics of data acquisition systems; focusing on i 

sample-and-hold circuits and multiplexer modules. 
Teledyne Philbrick AN-21 (12 pgJ 

"How to Specify and Test Voltage to Frequency and 
Frequency to Voltage Converters" 
Defines device parameters, specifications, and test techniques. 
Teledyne Philbrick AN·22 (4 pgJ 

7 "Specifying and Testing Analog-to-Digital Converters" 
Defines the basic parameters, specifications, and test methods. 
Teledyne Philbrick AN-24 (7 pgJ 

8 ' "Specifying and Testing Digital-to-Analog Converters" 
Defines basic parameters, specifications and test methods. 
Teledyne Philbrick AN-25 (7 pg.l 

9 "Repetitive Mode Operation for Models 4109/4111 
Integrating AID Converters" 
(4109, 4111) 
Runs through external trigger generator and sure start circuit 
schemes which are used when the devices must run without ceasing 
to convert. 
Teledyne Philbrick AN-28 (2 pg.) 

APPLICATION NOTE. DIRECTORY: 

Converters (cont) 

12 "Using the 8750 31/2 Digit AI 0- Converter" 
(8750) . 
Supplies diagrams showing interface to autoranging circuits, to gas 
discharge displays, and to two independent displays operated from 
one A/D. . 
Teledyne Semiconductor AN-9 (4 pg.l 

13 _"Applications for the 9400 Voltage to Frequencyl 
Frequency to Voltage Converter" 
(9400) 
Contains 25 block diagrams of applications in which the device 
is used.' . 
Teledyne Semiconductor AN·IO 

Drivers 

See also (Digital) Interface 

14 "CMOS line'Drivers" 

15 

16 

'17 

18 

States reasons for using CMOS line drivers. 
National AN-I 58 (4 pgJ 

"Driving Burroughs' Bar Graph Display" 
Shows the use of comparators and fHp-flops to drive these displays. 
National DB-4 (2 pg.l 

"MOS Clock Drivers" 
(MHOOO7, MHOOO9. MHOO12, MHOO13) 
lists the characteristics of various MOS clock drivers and how they 
differ in their input stages. 
National MB·9 (2 pg.) 

"PIN Diode Drivers" 
'See listing under (Linear) Switches. (National) 

"Driver Circuits for the JFET Analog Switch" 
See listings under (Linear) Switches. (Siliconix) 

19 "logic to Power Converter Circuits" 
(400-series, 500-series) 
Covers the operation of the 400 and 500 high current driver series. 
Sprague Electric TP 71-3 (6 pg.l 

Followers 

20 "A Fast Integrated Voltage Follower with low Input 
Current" 
(LMI02) 
Circuit description. Use of the LM102 for .. analog commutator, 
sample and hold ac amplifier and active filter applications. 
National Linear Applications Handbook, Vol. I, AN-5 (11 pg.l 

10 "Specifying and Testing Sample-Hold Amplifiers" 21 "The lM110 - An Improved IC Voltage Follower" 
(LMllO, LM210, LM310l Defines various sample-hold amplifier parameters and outlines 

methods of testing for them. 
Teledyne Philbrick AN-30 (5 pgJ 

11 "Modular VIF's and F/V's: Simple Solutions to Everyday 
Conversion Problems" 
Examines applications of V I F's and F IV's. Also demonstrates how 22 
accuracy can be improved with the addition of more components. 
Teledyne Philbrick AN·32 (7 pg.) 
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Compares LMI02 and LMllO circuits. Shows diagrams of LMllO as a 
high pass active filter, high a notch filter, bandpass filter, and low 
drift sample and hold circl,lit. 
National Linear Applications Handbook, Vol. I, LB·ll (2 pg.l 

"Monolithic Operation Amplifiers - The Universal linear 
Component" 
See (Linear) Amplifiers. Operational (National) 
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~_o_II_~~~~:_.{_c_o_n_t) ________________ 1 Genaial (cant) , I 

1 
"Applications for a New Ultra"High Speed Buffer" II 12 "CMOS Linear Applications" 
(LH0033, LH0033C) See listing under (Digital) CMOS (National) 

·1 

Describes LH0033 fast voltage follow I buffer. Applications: high 1 

speed dual limit comparator for MOS logic, instrumentation shield l 13 "Constant Current LED" 
line driver. higil speed sam~ie and hold circuit, 4.5 MHz notch filter. ! See listing under (Linear) Regulators (National) 
high input impedance AC coupled amplifier, output buffer. I 
National AN·48 (4 pg.l I 14 

.1 
"Surface Acoustic Wave Technology" 

General ----I 
Presents surface acoustic wave fundamentals and use in delay lines, 
ni!l<:;p rnrnnrp~"inn filtflr<:; h~nrtn:lc;" fiitPrC: nc;riIiMorc; ~nrl rlil:-
~~i~inat~r; --- --.--, --"-r--- ... -_._, --_ .. -_._.- _ .. - -.-

Plessey Semiconductor (10 pg.l 

2 "Nonlinear Circuits Handbook" I 15 "Solid-State Devices Manual" 
I 

Covers prin(ples, circuits, pe'formance, specifications testing and I 
applications for multipliers, dividers, squares, log circuits, multi· I 
function and rms·to·dc converters, I 
Analog Devices $5.95 i535 pg.l i 

: 
3 

Provides tutorial information on discrete devices and ICs, with 
. emphasis on consumer, hobbyist and experimenter applications. 

RCA SC·16 $5.00 (750 pg.l 

16 '''Linear Integrated Circuits" 
Basic circuit elements, fabrication, packaging, and interconnection 
techniques are discussed. Data and application information on RCA 
lirc3r IC's is included. 
RCA IC·41 $2.50 (416 pg.) 

"Function Circuits, Design and App'ic~tions" I 
Covers deSign theory and applications for such analog functions as I 
mUltiplier:;, uiviut::IS, log~lithmic Jnip:ifier~, expolientia.to~s, RMS I 
converters. and actIve fiiters. Includes notes on specifYing and I 
testing these functions. 
Burr-Bro'lin $18.65 (300 pg.! ; 17 "Criteria for Choosing Resins and Eva!uation Tests for 

Discrete and Integrated Power Devices in Plastic 
Packages" 

4 

5 

"Intrinsically Safe Data Acquisition" 
See listing under iDigitaP CMOS murf-Brown) 

"Custom IC Design Using FL Technology" 
See (O:gitai: l'L (txar) 

6 "Radiation Testing of Linear Microcircuits" 

Describes tested performance of j-LA702 and ;J.A709 operationai 
amolifiers and and u.A.711 comparators after having been 
:rr3di3ted vvith ne!Jtron~ cf energies greater than 0.01 MeV. 
Fairchild .A.pplinticr: Nc·tlO' ~ 95 3 p£ ' 

7 "Solid State Gas/Smoke Detector Systems" 
Describes semiconductor and ionization chamber systems with some 
diSCUSSIOn of tile use of these with CMOS ICs. 
Motorola AN·735 (9 pg) 

8 "Noise Source:s" 
ReViews noise bas:cs. inciudes discussion oi resistive, capacitive, 

"- and lnduct;ve noise sources. 
National FEr Databook (3 pg.! 

9 "The Noise Figure Fallacy" 
Des:ribes problems of defming and calcuiat;ng the noise figure. 
N3tiona~ FEr Oat3book (2 pg,) 

10 "Linear Applications, Vol. 1" 
~ eb. 1913. Inc ludes NatIOnal appi icabon nates (ANj 1-6, 8, lO, 13, 
IJ. 2U, 21. 
64. 69·72. 74. 75 and Linear Briefs (LS) 1·20, individualiy described 
eisewhere. 

11 "Linear Applications, Vol. 2" 

128 

Includes National application notes (AN) 79. 81. 82, 87, 88, 97, 103 
104, LO, 115, 116, 125. 129, 132, 146, 147, 151, 153, 154, 156, 
161, 162.and Linear Briefs (LB) 21·34, individually described ·else· 
where 
National $4.00 (256 pg.J 

I 
Desc~ibes the criteria and experimental procedures used in the 
choosing af mauiaing resin for piastic packaged devices. 
SGS·ATES Technica! Note 132 (15 pg.l 

Industrial Control 

18 "Electronic Controller with an Equilibrium Sustaining 
Mode" 
(3500 series) 
O;scisses a c,~,ntro!ler tormed with two operational amplifiers in a 
puise width modulation circuit with feedback. The feedback operates 
from a heater through the medium being heated to sense ampii flers. 
Burr-Brown AN·63 (2 pg.l • 

19 "SequenHai indusirial Control Using the IM5200 FPLA" 

De5cr;be~ theory and advantages of using this FPLA. Example in
cluded. 
Inters!,! Application Bulletin ~'11BOCOI (6 pg.) 

20 "Variable Speed Control System for induction Motors" 
(MC673, Me68S) 
Describes control scheme implemented with discrete components 
and Ie logic coupled by an LED and a photo transistor. Gives example 
of a circuit used to drive a Class F, 60 Hz, permanent-split, capacitor 
induction tlldo! wiUi a 13 Of. in. load rating. 
r>!iotofoia AN-575A (5 pg.) 

21 ".A ROM~Oigaa! Approach to PWM-Type Speed ContrQI 
of AC Motors" 
DeSCribes a pulse width modulation scheme to control motor speed. 
ShC~A::. 3 cr\~OS-ROr~.!; ~J'~t~::: tr.; pro':~de variable freq~ency drive 10:-
1, 2, or 3 phase motors. 
iv1oioroia AN·733 02 pgJ 

22 "A Variable Frequency Control for 3.p Inductipn Motors" 
Describes a variable frequency, variable voltage drive system for 
3-phase induction motor controls. 
Motorola AN-766 no pgJ 
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Industrial Control (cont) 

1 

2 

3 

4 

5 

7 

8 

"Temperature Measurement Method Based on Matched 
Transistor Pair Requires No. Reference" 
(MAT·OI, OP·10) . ," 
Discusses properties of matched transistor pairs, then describes 
temperature measuring systems built with a matched pair, con· 
stant current sources, and a differential amplifier (OP·lo) 
Precision Monolithics AN·12 (8 pgJ 

"TCA600/900 and TCA610/910 Integrated Motor Speed 
Regulators" 
(TCA600, TCA610, TCA900, TCA910l 
Introduces speed regulator basic and describes device performance. 
Portable and car mounted applications are depicted. 
SGS-ATES Techncial Note 113 UO pgJ 

"Signetics Analog Manual" 
(p,A723, LM381, LM382, MCl488, MC1489, MC1496, PA239, ULN~1l1, 
521, 522, 526, 529, 540, 542, 550, 555. 560, 561, 562, 565, 566, 
569, 592) Govers linear IC processing and design, operation ampli
fier characteristics and applications, voltage' regulators, interface 
circuits, timers, communications circuits, ,consumer circuits, pha,se 
locked loops, and OMOS devices {314 pgJ and data sheets (321 pgJ 
Signetics $5.95 (635 pg.) 

Instrumentation 

Also see Converters 

"Application Notes AN-205" 
(FX20S) 
Describes use of the FX205 pseudo sinewave generator as a tone 
generator, tone-burst generator, a divide by eight sinewave source 
and an fsk generator. 
Consumer Microcircuits of America AN-20S (16 pgJ 

"A Digital Voltmeter Using the AY-5-3507" 
(AY5-3507) 
Gives schematics jor the analog section, reference voltage genera
. tor, clock oscillator, and display circuitry required in addition to 
this logic IC to build a 3112 digit voltmeter. 
General Instrument Microelectronics (5 pg.) 

"A Precision Waveform Generator and Voltage 
Controlled Oscillator" 
,(8038) 
Discusses the 8038 circuit and operation. Covers external adjust· 

. ments, power·supply connections, frequency modulation, sweeping, 
and use in phase locked loops. 
Intersil Application Bulletin AOl2 {8 pgJ 

"Low Cost Digital Panel Meter Designs" 
(lCL7106, ICL7107) 
Supplies complete assembly instructions for Intersil's LCD and 
LED evaluation kits as well as descriptions of individual com· 
ponents. 
Intersi! A023 (6 pgJ 

"The Integrating A/D Converter" 
See (linear) Converters (lntersil) \ 

"A 3Y2 Digit DVM Using an Integrated Circuit Dual Ramp 
System" 
(MC1405, MC14435) 
Describes a complete digital voltmeter based on the MCl405/14435 
device pair. Includes input buffers and autopolarity. 
MotorolaAN-746 (6 pg.) 
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APPLICATION \ NOTE DlAECTO"" 

Instrumentation (cont) 

9 uAppiicaiions of MC1405/MCf4435 in Digital Meters" 
(MCI405, MCI4435) 
Provides a detailed applications reference for this two chip, dual 

. slope AI D converter system. 
Motorola AN·748 (18 pgJ 

10 "Solid State Altimeter for Transponder Applications" 
(LX3702) , 
Describes a solid state altimeter using a pressure transducer. The 
unit provides an altitude transmission code for use with transpon· 
ders, plus digital readout. 
National AN-109 (8 pg.) 

11 "Wide Range Function Generator" 
Construction of a function generator for sine waves as well as square 
and triangular waveforms that operates below 10 Hz up to 1 MHz, 
with usable output to approximately 2 MHz. ·Oesign technique, 
circuit design, and construction directions. 
National AN·115 (4 pgJ 

12 "Dual Polarity 3112 Digit DVM Realized with Simple 
CMOS Interface" 
(ADC3711, LF1130Q) 
Describes an auto-zero, auto-polarity 31h-digit OVM using the IF· 
11300 and the MM74C928 (ADC3711). 
National AN·165 (2 pg.) , 

13 "LM2907, LM2917 Tachometer/Speed Switch Building 
Block Applications" 
(0090], lM2917) " 
Covers b~sic circuit and use. Applications illustrated include: speed 
switch, analog display driver, automotive tachometer, motor speed 
controls, skid sensor, AI D converter, frequency doubler. 
National linear Applications Handbook, Vol. II; AN-162 U6 pgJ 

14 "RMS Converters and Their Applications" 
(LH0091) 
Covers RMS converter basics and specifications. Sketches applica· 
tions including sp'ectrum analysis, harmonic distortion, noise, vibra
tion analysis, and DVM uses. 
National AN·180 (4 pgJ, 

15 "A Fully Differential Input Voltage Amplifier" 
(lM3900) 
De~cribes operation of instrumentation amplifier built with lM3900. 
Also shows how a transducer bridge amplifier system can be de
veloped with LM3900. 
National linear Applications Handbook, Vol. I, LB-20 (2 pgJ 

16 "Precise Tri-Wave Generation" 
(LMiI8, LM1l9) 
Describes triangle-wave generator consisting of the LMl18 integra· 
tor and two LM1l9 comparators. Discusses applications including 
VCO, regulator and operational amplifier testing. 
National linear Application Handbook, Vol. II, LB·23 (2 pg.) 

17 "3112 Digit DVM Demonstrator Board" 
(L0110, LOllI) 
Supplies the schematics, parts-list and art·work for a DVM demon
strator board. 
Siliconix DA74·1 (4 pg.) 

18 f'LD130 ±3 Digit DVM Demonstrator Board" 
(LDl3o) 
Presents a DVM circuit and the PC board layout used to build a 
demonstrator board. 
Siliconix DA76·2 (2 pg.l 
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Instrumentation (cont) 

1 "Build an Autoranging DMM with the LD130 AID 
Converter" 
(L0130l 
Discusses the construction of a DMM using this device. 
Siliconix DA76-3 (7 pg.l 

2 "Build a Portable 0 to 99.9°F Liquid Crystal Display 
Thermometer" 
(DF411, LD13o) 
Furnishes all pertinent equations, component lists, schematics, and 
the PC foil oattern need to build a battery ooerated thermometer. 
Siliconix DA77-1 (4 pg,) • . 

3 "LD120/LD121 41/2 Digit DVM" 
(L0120, L012I) 
Details construction of a DVM using these devices. 
Siliconix DA77-2 (4 pg.l 

4 "EPN2100 Thermal Printer" 
(EPN2100l 
Detailed discussion of this solid state thermal printer and its in
terface requirements. 
Texas Instruments Application Report CA-163 (6 pgJ 

5 "EPN2500 Thermal Printer" 
(EPN2500. SN74492. SN4495. TMS2502) 
Discusses this theimal printer and its interface requirements. In
cludes a description of the SN75495 Row Driver and the SN75492 
Digit Driver to interface the printhead to MOSFET logic circuits, 
and the TMS2502 char deter generator for providing alphanumeric 
characters. 
Texas Instruments Application Report CA·175 (10 pg,) 

Modulators 

8 "MC1596 Balanced Modulator" 
(MC1496, MC1596) . 
Describes device operation and applications, including modulators 
and demodulators for AM. SSB, and suppressed carrier AM, fre
quency doublers; and Hf iVHF double balanced mixers. 
Motorola AN·531 (12 pgJ 

7 "Simplifying Converter Design with a "~ew Integrated 
Regulating Pulse Width Modulator" . 
{SG1524, SG2524. SG3524) 
Describes various functions within the device and describes such 
applications as a low current polarity converter, a DC to DC con
verter, and a + 5 to ± 15Y flyback converter. 
~ili,.."n Cono,,,1 17 nrt \ 
VtllvVII """"U"IUI \1 Po" 

8 "Deadband Control with the SG1524 Regulating Pulse 
Width Modulator Circuit" 

130 

{SG1524, SG2524, SG3524i 
Discusses techniques to control the amount of deadband in push
pull inverter applications. 
Silicon General Linear Brief 6 (1 pg.l 

Multipliers 

9 "AD530 Complete Monolithic Multiplier, Divider, Square 
Rooter" 
(AD53Q) 
Describes the device, its circuit, external connections and adjust
ments. Applications include use in a precision rectifier, a phase 
sensitive demodulator, an automatic level control, a voltage con
trolled filter, a voltage controlled oscillator, an amplitude modula
tor and a frequency discriminator. 

'Analog Device Technical Bulletin (11 pgJ 

10 "A Practical Guide to Applying IC Multipliers" 
Describes theory, gives definitions, covers use in dividers, squares, 
vector summation, rms to qc conversion, 2</> oscillator, and balanced 
modulators. 
Analog Devices 01 pgJ 

11 "ReduCing the Total Error of the AD530, AD531, A0532, 
and AD533 Multipliers" 
(AD530, AD531, AD532, AD533) 
Describes method of empirically reducing errors using external 
resistors. 
Analog Devices Application Brief (2 pgJ 

12 "Analog Modules Multiply User's Options" 
Discusses various types of multipliers, logarithmic converters, 
dividers and square rooters, peak detectors.and comparing cir
cuits. Applications: electron beam welder, 3-mode carriage control, 
position control, fog visionmeter, optical measuring system, and 
lab pressure standard. 
Burr-Brown AN·55 (6 pgJ 

13 "A Primer on Analog Multiplier Specifications" 
Discusses de and dynamic performance specifications, including out
put and input offset, gain error, linearity, small signal and full 
power frequency response, output slewing rate, and settling time. 
Burr-Brown AN-51 (6 pg.l 

14 "Analog Shaping" 
(4301) 
Describes the use of the 4301 multifunction circuit which has the 
transfer function XY 11. Includes rms to dc conversion. exoonentia
tion, trigonometric functions, vector computation. and use as a 
log amp. 
Burr-Brown AN-70 (5 pg.l 

15 "Function Circuits, Design and Applications" 
See listing under (linear) General (Burr-Brown) 

16 "Analysis and Basic Operation of the MC1595" 
(MC1495, MC1595j 
Gives equations for the anaiysis of this iinear four-quadrant mUlti
plier and discusses characteristic performance. COllers multiplica
tion, division, mean squares, square roots, roots and powers. 
Motorola AN-489 (J 4 pg) 

17 "Wideband Amplifier/Multiplier" 
(SG1402) 
Operation and applications of the SG1402. Describes use as a single
ended variable gain amplifier, a modulator, and a demodulator. 
Silicon General Linear Ie Product Guide (4 pg.l 
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Multipliers (cont) 

1 "Dual Linear-Antilog Voltage Controlled Amplifier" 
(SSM2000, SSM2020l 
Discusses control circuits, voltage. controlled amplifier, four quad
rant multiplier, voltage controlled filter and voltage controlled 
quadratl.Jfe oscillator applications. 
Solid State Music (4 pgJ 

Phase Locked Loops 

2 "Precision PLL System Using the XR2207 and the XR2208" 
(XR2207, XR2208) 
Defines phase locke~ loop parameters and describes this two-chip 
Pll system. Includes circuit interconnections for both single supply 
and split-supply operation. Also gives.Pll design equations. 
Exar 18·1002 (6 pgJ 

.3 "The ,uA758, a Phase-Locked Loop FM Stereo Multiplex 
Decoder" 
See listing under (Unear) Consumer, AMI FM. (Fairchild) 

4 "Introduction to the .Phase Locked Loop" 
(HA-282m 
General discussion of phase locked loops. Describes applications 
including a ba'odpass filter, FM receivers, data modems and syn
thronizers, a motor speed control, and a frequency synthesizer. 
Discusses features of HA·2800 and 2820 Pll. 

.Harris Appli~ation Note 601 r7 pg.) 

5 "A General Analysis of the Phase Locked Loop" 
Discusses a linear model, stability considerations and steady state 
response for phase locked loops. 
Harris Application Note 602 (8 pgJ ' 

6, "The HA-2820/2825 Low Frequency Phase Locked Loop" 
(HA"2820, HA-2825l ' 
Explains circuitry of these phase locked loops in 0.1 Hz to 3 MHz 
operation. Discusses methods for. obtaining parameters of a linear 
model from device's performance curves. External connections are 
illustrated with an, FM demodulator circuit. 
Harris Application Note 605 (7 pg.) 

7 "MTTL and MECL Avionics Digital Frequency 
Synthesizer" 
Describes phase detector, emitter coupled oscillator, prescaler, 
programmable counter and gives phase locked loop analysis, for a 
118 MHz to 136 MHz synthesizer. 
Motorola AN-532A (10 pg.l 

8 "Phase/-Locked Loop Design Fundamentals" 
(MC4016, MC4024, MC4044, MC4316, MC4324, MC4344) 
Outlines fundamental design concepts for phase locked loops imple
mented with ICs. Gives equations using Laplace Transforms needed 
to evaluate the basic loop performance and briefly describes a 
design using MC4000 series devices. 
Motorola AN-535 (11 pgJ 

9 "A New Generation of Integrated Avionic Synthesizers" 
Discusses several different types of servo phase locked loop sys
tems and describes a synthesizer for avionic equipment. 
Motorola AN·553 (9 pg,) , 
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APPLICATION NOTE DtR.ECT 

Phase Locked Loops (cont) 

10 "A Frequency Synthesizer for Aircraft Automatic 
Direction Finding Systems" 
(MC4016, MC4044, MC1658) 
Describes a phase locked loop frequency synthesizer, which includes 
a MC4016 programmable decade counter, a MC4044 phase getector, 
and a MC1658 voltage controlled multivibrator. 
Motorola AN-594 (10 pgJ 

11 I' An AD.F Frequency Synthesizer Utilizing Phase-LOck-
Loop ICs" . 
(MC1648, MC3062, MC4016, MC4018, MC4044, MC7400) 
Describes circuit for a synthesizer suitable for'the local oscillatnr 
function in aircraft Automatic Direction Finder equipment. Covers 
programming, trouble shooting, power supply requirements, per
formance, circuit modifications, and circuit construction. 
Motorola AN-564 (9 pgJ ' 

12 "Crystal Switching Methods for MC12060/MC12061 
Oscillators'! 
(fv1CI2060, MC12061) . . -: 
Discusses methods, of /using diodes as rf switches to select crystals 
for these oscillators. The techniques are useful for electronic 
se'lection of one of a group of crystals with minimum disturbance 
to the series resonant frequency of the selected crystal. 
Motorola AN·756 (5 pgJ 

13 "A Medium Cost PLL Varactor Tuning, System Utilizing 
Off-the-Shelf Logic" ' 
See listing under (Linear) Consumer, TV (Motbrola) 

14 "A Phase-Locked Loop Tuning System for Television" 
See listing under (Linear) Consumer, TV (Motorola) 

15 "The Phase-Locked Loop IC as a Communication System ' 
Building Block" 
(LM565, LM1496, LM1596) 
Discusses basic phase locked loop operation, design considerations, 
noise performance and describes the IM565 circuit. Applications: 
IRIG channel demodulator, FSK demodulator, and weather satellite 
picture demodulator. 
National Linear Applications Handbook,' Vol. I, AN-46 (12 pg.l 

16 "SL650 Phase-Locked Loop Applications" 
(SL650, SL651) 
Describes the circuit and application of this device that can operate 
to 0.5 MHz. Applications: Modulators·AM, FM, FSK, PAM, SCAM, tone 
burst, phase shift, delta, PWM, Waveform Generators-sine, triangle, 
markl space ratio, staircase: Demodulators; Modem Systems, and a 
Digital Voltmeter. 
Plessey Semiconductor SL650 Application~ (32 pg.) 

17 "Applications of the COS/MOS CD4059A Programmable 
Divide-by-N Counter: Digital Frequency Synthesis for 
FM Tuners and CB Transceivers" 
(CD4059) , 
Discusses frequency synthesis using the counter for an FM digital 
tuner and a CB transceiver. 
RCA ICAN-6374 02 pgJ 

18 "Low-Power Digital Frequency Synthesizers Utilizing 
COS/MOS ICs" 
(CD4000 Series) 
Reviews digital phase-locked loops. Describes their implementation 
with CMOS for use in FM receiver synthesizers, both 'heterodyne and 
prescaling types. 
RCA ICAN-6716 (15 pg.l 
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Photosensitive Devices Power Control (cont) 

1 "light Sense" 9 
Covers optoelectronic sensors and systems including light activated 
switches and selfscanned photodiode arrays. 

"Triac Power Controls for Three-Phase Systems" 
(CA3059l 
Describes basic approach to designing triac control circuits for use 
in the switching of three-phase power. Outlines basic design rules 
and describes CA3059 zero-voltage switch. Discusses methods of 
isolation of dc logic circuitry. Covers recommended configurations 
for power control circuits. 

Integrated Photomatrix $6.00 (147 pg,) 

2 "Applications of Reticon Photodiode Arrays in Electron 
and X-Ray Detectors" 
(RL Series) 
Describes the use of se!f·scanning photodiode arrays for detecting 
soft X-rays (1 to lOA) and electrons in the 10 to "100 KEY range. 
Retieon Application Note 101 (4 pgJ 

Power Control 

"A Monolithic Zero-Crossing AC Trigger (Trigac) for 
Thyristor Power Controls" 
CuA724) 
Describes the JAA742 zero-crossing ac'trigger, which minimizes 

3 radio frequency interference generation. Discusses the circuit and 
operation of this device. Covers application with an SCR in a half 
wave circuit. full wave circuits, isolated system connections, and 
multi-ph~se power systems. 
Fairchild Application Note 208 (5 pgJ 

"A 20 KHz, 1 KW Line Operated Inverter" 
Describes application in 208·volt, line-operated, computer main
frame power supply. The output capability of the inverter" is 5 v 
at 200 amp. 

" Motorola AN·588 (6 pgJ 

5 "Servo Motor Drive Amplifiers" 
Discusses design of transformerless, AC servo amps using power
Darlington transistors and IC op amps. Describes two power ampli
fiers, one using a 28 v power supply, the other. high voltage transis-

. tors. Also covers four op amp preamps and 90° phase shifters. 
" Motorola AN·590 (7 pgJ 

6 "Pulse Width Modulation for Small DC Motor Control" 
(MC1458, MC1709. MC14011l 

- Discusses several circuits, u~ 'g discrete, operational amplifier and
IC devices, for developing plo ;e width modulation drive signals. 
Describes how these signals car, control the speed of small motois, 
primarily permanent magnet type~ 
Motorola AN·705 (4 pg.) 

7 "Phase Control of AC Power with the SL440" 
(SL44OJ 
Describes the operations of the Sl440 power control circuit, and 
supply requirements. App!ications include use with inductive loads, 
three. phase systems, lighting, heating, motor and power supply 
contre!. 
Piessey Sem~conductor (38 pg.) 

8 .. "Some Applications of a Programmable Power 
Sw~tchi Amplifier;; 

132 

{Cl\3(94) 
Brief circuit description of CA3094. Device delivers three watts 
average power, 10 watts peak power to external load. Applications 
jnclude Class A power amplifiers and" driver amplifiers for comple· 
mentary transisfors, wideband power multivibrators, oscillators, 
comparators, voltage regulators, analog timers, and motor·speed 
control I ers. 
RCA ICAN-6048 (12 pgJ 

RCA AN-6054 (6 pg.l 

10 "Features and Applications of RCA IC Zero-Voltage 
Switches" 
See listing under (Linear) Switches. (RCA) 

11 "ICs for Phase and Burst Control of SCR or Triac" 
(U20, 1121J 
Examines 2 ICs which are suitable for SCR and Triac firing. Descrip
tion includes diagrams, equations, and applications in ON-OFF con
trol and proportional control. 
SGS·ATES Technical Note 116 (12 pg,) 

12 "A Monolithic Amplifier-Detector SCR Firing Circuit" 
(ULN-230Q) 
Describes the operation of the ULN-2300 linear differential amplifier 
with integral SCR. Covers response, impedance characteristics and 
closed loop charactertistics, open loop gain vs. temperature, and 
describes use as a sensitive control, as a drive amplifier in a typical 
control system and as a control for counters, relays, motors. 
Sprague Eiectric TP69-4 (12 pgJ 

13 "Applications of High-Voltage/High-Current Monolithic 
Interface Circuits" 
(060, 400 Series, 500 Series) 
Application of Series 060 Dual Darlington Switch and Serres 4001 
500 Power Drivers in alrer-aft lamp drive circuit, solenoid printer, 

, and 4-phase bipolar stepping motor 
- Sprague Electric TP 72-4 (5 pgJ 

Power Supplies 

14 "Power Supply Design Using the ICL8211 and ICL8212" 
(lCL8211, ICl8212) 
DescribeS use of . these devices as positive and negative voltage 
regulators, constant cune"nt sources, high voltage and overvoltage 
protection circuits, supply window detectors and power failure
shutdown systems. 
Intersi!. A027 (8 pg.) 

15 "Fast IC Power Transistor with Thermaj. Protection" 
(LM195) 
Circuit design of the LM195 IC power transistor, a three terminal 
device with safe area protection plus current and thermal limiting. 
Applications: 6 amp variabie output switching regulator, i amp posi
tive and negative voltage regulators, time delay circuit, and optically 
controlied switch, puwer ampiifier and vaJtage foilower. 
National AN-110 (6 pg.l ' 

16 .. + 5 to -15 Volts DC Converter" 
(lM31l) 
De'3uibe'3 U5e of the t!'.Bl! c0:nparatof for this voltage conversion. 
N3tional linear Applications Handbook, Vol. I, lB·I8 (2 pgJ 

17" "General Purpose Power Supply" 
(lM395) 
Diagrams a 25V, lOA supply using parallel LM395s for pass elements. 
elements. 
National Linear Applications Handbook, Vol. II, lB·28 l2 pgJ 
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Preamplifiers 

, 1 "Applications oi the ,uA739 and ,uA749 Dual Preampiifier 
Integrated Circuits in Home Entertainment Equipment" 
See listing. under (linear) Consumer, Audio. (Fairchild) 

2 "Audio Handbook" 
See listing under (linear) Consumer, Audio (National) 

3 "LM381 Low Noise Dual Preamplifier" 
(lM381) . . 
Describes the circuit. Discusses application as various tape ampli
fiers, phono preamplifier, and an audio mixer. 
National AN-64 (12 pg,) 

4 "LM381A Dual Preamplifier for Ultra-Low Noise 
Applications" -
(lM381) . 
Gives detailed description of circuit operations of lM381A. 
National AN-70 (4 pg,) 

5 "IC Preamp Challenges Choppers on Drift" 
(lMI08A, lM121) 
Describes circuit of the IM121 preamplifier and discusses offset 
balancing, achieving of low drift, and typical operating performance. 
Also covers effects of the associated operational amplifier citing 
the lMI08A as an example. 
National AN·79 (8 pg.l 

6 . "Versatile ICPreamp Makes Therrriocoup'h~ Amplifier' 
with Cold Junction Compensation" 

• (lM321, lM308A) . 
Discusses use of lM321 preamp with lM308A operational amplifier 
to form a precision, low-drift operational amplifier that also acts 
as a cold junction compensator. 

I National linear Application Handbook, Vol. II, lB-24 (2 pgJ 

Regulators 

7 "The Voltage Regulator Applications Handbook" 
(,uAl04,,uAl05,,uAl09,,uA723,,uA7600,,uA7800,,uA78l00, ,uA78MOO, 
,uA79EOo) 

. Gives specifications and parameters for various IC regulators and 
includes a selection guide. It devotes two chapters to each major 
regulatory family, the first chapter describes design and electrical 
characteristics, the second discusses electrical and thermal con
siderations which are useful as application guidelines. 
Includes appendices covering switching regulator and power supply 
design and a guide to the selection and operation of suitable power 
transistors. Applications of 7800 and 78MOO include fixed output, 
current and dual polarity regulators. 

. The 79EOO applications include use as a high current negative volt
age regulator. The 723 is discussed in 150 rnA maximum, positive 
shunt regulators with high line rejection or high input voltage, 
floating positive regulators, medium/high output current negative 
regulators, and several other applications. 
The 104, 105, and 109 applications include high current, switching 
and floating regulators. 
Fairchild Voltage Regulator Applications Handbook (96 pg,) 

8 "Designing Digitally-Controlled Power Supplies" 
(MCI406, MC1408, MC1466, MCl723) . . 
Discusses two approaches to designing power supplies, one using 
the MCI723 voltage regulator, the other using the MC1466 floating 
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Regulators (cont) 

reguiator with optoelectronic isolation. Also discusses BCD-to·binary 
converter and memory options. 
Motorola AN-703 (8 pgJ 

9 "A New Approach to Switching Regulators" 
Describes a 24 volt 3 ampere switching mode supply which operates ' 
at 20 kHz. from a 120 volt AC line with 70% efficiency. Briefly dis
cusses load-line shaping to reduce power losses and to reduce noise. 
Motorola AN-719 01 pg,J 

10 "Voltage Regulator Handbook" 
(MC78l00, MC78MOO, MCnOO, MC7800, MlMI09, MlM209, MLM-

.309, MC79l00, MC7900, MlMIQ5, MlM205, MlM30S, MlM104, 
MlM204, MlM304, MCl723, MC1469, MC1569,MC1463,MC1563, 
MC1468, MCI568, MC1466, MC1566; MC3420, MC3423, lM117, 
lM317" lM123, lM323) 
Discusses basic voltage regulator theory and design including such 
relevant topics as series pass elements, heatsinking, layout, input 
power supply design, reliability, and troubleshooting. Also contains 
product data sheets. 
Motorola $2.50 (202 pgJ 

11 "A Versatile, Monolithic Voltage Regulator" 
(lMlOO) , 
Circuit operation. Applications for the lMlOO between 2 v to 30 v 
(up to 2 amps with two external transistors) are discussed. Includes 
high power, switchback current limiting, negative voltage, tempera
ture compensating, and switching regulators. 
National linear App'ficafions Ha'ilc!book, 'Vol. I, AN·! crr pgJ 

. 12 "Designing Switchins, Regulators" 
(lMI0Q) 
lMIOO applications discussed include high current, driven switch
ing, current limiting, negative and high voltage regulators, as well 
as switching, and linear regulator combinations. 
National linear Applications Handbook, VoL I, AN-2 (12 pgJ 

13 "Tracking Voltage Regulators" 
(lMI04, LMI05, lM204, lM205, lM304, lM305) 
Describes adjusting several regulator voltages with one potentio
meter, tracking positive and negative regulators using the lMI04 
as an amplifier, and tracking regulators with different output 
voltages . 
National linear Applications Handbook, Vol. I, lB·7 (2 pg,) 

14 "New Uses for the UJa100 Regulator" 
(lMIOQ) 
Applications include shunt regulator, switching regulator with over
load shutoff, temperature controller, power amplifier, SSB trans
mitter, light-intensity regulator, and photomultiplier tube supply. 
Natioilal linear Applications Handbook, Vol. I, AN·8 _(12 pg,) 

15 '~IC Regulators Simplify Power Supply Design" 
(lMI04, lMI05, lM204, lM205, lM304, lM305) 
Describes 'use of lMI04 and lMI05, in 0.2 and 2A regulator cir
cuits. Provides circuit construction hints. 
National linear Appli~ations Handbook, Vol. I, lB-lQ (2 pg.) 

16 "High Stability Regulators" 
(lM108A, lMI09, lM208A, lM209, lM308A, lM309) 
Describes design and gives schematics for high stability positive 
and negative regulators using lM109 and lMI08A. 
National Linear Applications Handbook, Vol. I, lB-I5 (2 pg.) 
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Reguiators (coni) 

1 "Designs for Negative Voltage Regulators" 
(lMI04, lM204, LM304) 
Describes the lMI04 and covers pitfalls that cause unexpected 
failures as well as protection schemes. Including discussions of 
high current regulators, symmetrical power supplies, high voltage 
regulators, switching and high current switching regulators, and 
driven switching regulators. . 
National linear Applications Handbook, Vol. I, AN·21, 06 pgJ 

/' 2 "The LM105 - An Improved Positive Regulator" 
(lMI05, lM20S, lM30S) 
Describes the circuit of this regulator, power limitations, using 
booster transistors, foldback current limiting, and dominant failure 
mechanisms. 
National Linear Applications Handbook, Vol. I, AN·23 (8 pg.) 

,3 "IC Provides On-Card Regulation for Logic Circuits" 
(lMI09, LM209, LM309) 

t 

Discusses design of regulators in general and describes the lMI09. 
Covers application as a fixed 5V regulator, adjustable-output regu· 
lator, current regulator and high stability regulator. 
National AN·42 (6 pgJ 

4 "LM125/LM126/LM127 Precision Dual Tracking 
Regulators" 
(LM125,lMI26, lM127) 
Circuit description, operation and applications, including current 
boosting, are discussed along with charts depicting external current 
limiting characteristics and a discussion of foldback current limit
ing. Electronic turn-off of the output without removing the input 
voltage is also described. 
National AN-82 05 pg.) 

5 "LM340 Series - Three Terminal Positive Regulators" 
(LM340l 
Describes this 1 ampere regulator circuit. AppliCations: constant 
current source, high current regulator with short circuit current 
limit, 5 v regulator for TIL, adjustable output voltage regulators, 
tracking dual regulator, and high voltage regulators. 
National AN·I03 ~12 pg.) 

ti "Const~nt Current LEu" 
(NSL4944) 
Describes how this two lead LED IIC device can be used not only as 
an, indicator Qut also as a rectifier and constant current source. 
National AN·153 (4 pgJ 

7 "Applications for an Adjustable IC Power Regulator" 
(LM117, lM217, LM317) 
Covers basic LM117 circuit operation. Shows basic applications 
plus use for multiple outputs~ current regu1ation, constant vo,tage/ 
constant current, and a voltage to 2·wire nO·50 mal current trans
mitter. 
National AN·178 (4 pg,) 

8 "Three-Terminal Regulator is Adjustable" 
(lM1l7. lM217. lM317) 

134 

Covers basic LM117 circuit operation, overload protection circuits 
and operating considerations. Includes applications with logic shut· 
down, multiple regulators with single control, switching regulators 
and battery chargers. 
National AN·181 (3 pgJ 

Regulators (conI) 

9 "Improving Power Supply Reliability with IC Power 
Regulators" 
(LM1l7, lM217, LM317) 
Describes various regulator circuit design practices to improve 
. system reliability. 
National AN·182 (3 pgJ 

10 "Worst Case Power Dissipation in Linear Regulators" 
(LMlOO, LMI04, LM200, lM204, lM300, lM304) 
Discusses problems of excessive dissipation in regulators and sug· 
gests solutions using lMl00 and lM104. 

. National linear Applications Handbook, Vol. I, lB·3 (2 pgJ 

11 "Adjustable Three-Terminal Regulator for Low Cost 
Battery Charging Systems" 
(lM317) 
Discusses the ability to adjust the output of the lM317 voltage 
regulator as it relates to battery charging systems. 
National LB·35 (2 pg.) 

12 "A Novel FET Micropower Voltage Regulator" 
Depicts the building of a micropower voltage regulator using Ftrs. 
National FET Databook (2 pgJ 

13 "Voltage Regulator Handbook" 
(lM109, lM120, LM123, LM125, lM126, lM127, lM145, LM340, 
LM341, lM342, lM7800, lM78LOQ) . 
Covers product selection; heat flow and thermal resistance; com· 
mercial and custom heat sinks; applications of positive, negative 
and dual regulators; power supply design and includes data sheets 
for the product families listed above. 
National Voltage Regulator Handbook, $3.00 (I39 pg,) 

14 "The 4195 Regulator" 
(RC4195, RM4195) 
Describes application as a ±] 5 v, 100 ma regulator; a ±2.5 a 
regulator; a ±15 to ±50 v unit, or a complementary ±3 to ±27 v 
device. ' 
Raytheon Semiconductor Application Note (9 pg.) 

15 "Applieation$ of the CA3085 Series Monolithic: Ie Volta~e 
Regulators"· .... . - . - ---... -

(CA3085) 
Circuit description of positive regulators with output currents up 
to 100 milliamperes from -55°C to + 125°C. Applications include 
~igh.current and constant ·current regulators; switching, dual·track· 
mg and high·voltage regulators. Use as a general purpose amplifier, 
and various methods of current limiting are mentioned. 
RCA ICAN-GI57 (11 pg.) 

16 "A Switching Regulator Using an RCA P-N-P Power 
Darlington Transistor" 
(CA3085j 
Gives a detailed discussion of a 28 v input, 4·16 V; 11 a. switching 
regulator. '. 
RCA A!'HH95 IS pg.J 

17 "Using a Dual-Polarity, Tracking Voltage Regulator" 
(SG1501, SG2501, SG350l) 
Describes the circuit and use of the SGl501 series of dual regu.' 
lators. . 
Silicon General Applications Bulletin 1 (6 pgJ 
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Regulators (cont) Switches (c'ont)' 

1 "Designing Switching Voltage Regulators with the TL497" 8 "Analog-Signal Commutation" • 
(Tl497) (MM450, MM451, MM454, MM550, MM551, MM552) 
Covers principals of operation and use as a step-down, step-up or Describes dc characteristics involved in MOS Ie switching of analog 
inverting regulator. . signals when the signal input range varies between ± 10 v. 
Texas Instruments Application Report CA-189 (16 pgJ National linear Applications Handbook, Vo," I, AN-33 (S pgJ 

9 "Applications of MOS Analog Switches" 
Switches (LHOOI4, LH0019) 

Discusses basic commutation circuits and describes the use of the 
LHOOl4and LHOOl9 in linear amplifier applications, including reset 

2 "Applic~tions of the fJ-A742 TRIGAC - functions and chopper circuits. Covers use of MOS switches as 
A Zero Crossing AC Trigger'.' suppressed carrier double-sideband modulators and double-side-
~A742) band demodulators. Also describes a circuit for a phase-locked loop 
Describes this TRIGAC circuit. Includes a discussion of the transfer AM-FM detector without tuned circuits. 
characteristics and performance plus operation from· ac and' dc National Linear Applications Handbook, Vol. I, AN-38 (8 pgJ 
supplies. Applications: 110 V ac single threshold control; single 
phase, 110 V ac dual threshold control with hysteresis; ·110 V ac 

"PIN Diod~' Drivers" dual threshold control with time proportioning; with time' propor- 10 
. tioning for Y or d loads; operating with. transformer isolation be- (DH0035, DHOO35C) 

tween control circuit and ac line; output pulse amplifier with Describes PIN diode switching requirements and application' of 
transformer; output pulse inverter; period extender for time pro- DH0035 as a driver. Includes discussion of anode ground and 
portioning; initial cycle delay; sensor failure detection circuit; time cathode ground designs and of repetition rate considerations. 
delay "relay" circuit; 208V ac dual threshold control 1IOV ac, National AN-49 (6 pgJ 
400 Hz dual threshold control with single TRIGAC for .y loads. 
Also includes a section listing parts and component location dia-
grams for these applications and discusses operation with a fixed 11 "High Speed Analog Switches" 
dc supply. Covers use of the TRIGAC with nonresistive loads, dis- (AMIOOO, AMIOOI, AMlO02) 
cusses thyristor cells, and full wave output power switches for use Discusses time domain multiplexing, current mode multiplexing, the 
with the device. switching 'characteristics of the AM 1000 J-FET switches, and drive 
Fairchild (3Q,pg.) Gir~uUs.· 

National AN-53 (S pgJ 

3 "Understanding and Applying the Analog Switch" 
(IH5001, IH5009, IH5025, IH5040) 12 "Features and Applications of RCA IC Zero~Voltage 
Compares parameters of analog switches. Applications of several Switches" 
switch families are discussed, including 3-channel differential multi- (CA3058, CA3059, CA3079) 
plexer, gain programmable amplier, gain ranging circuit, sample and Discusses zero-voltage switch operation in general. Operation pri-
hold circuit. marHy with thyristors in ac power control and switching applica-
Intersil Ap.plication Bulletin A003 (1S pgJ tions, including electric heating, oven/ broiler control, machine 

control, light control and industrial systems. \'. 

4 "The IH5009 Series of Low Cost Analog Switches" 
RCA I CAN-6538 (S pgJ 

(JH5009 Series) 
Describes circuit parameters, logic compatibility, and virtual ground 13 "Applications of the RCA CA3062 IC Photo-Detector and 
switching applications including 4-channel multiplexer, gain ranging Power Amplifier in Switching Circuits" 
circuit, gain programmable amplifier and I6-channel multiplexer. (CA30S2) 
Intersil Application Bulletin A0004 (8 pgJ Describes circuit operation and application in a latched memory 

circuit, a light activated triac control, a triac control with auto-

S "A New CMOS Analog Gate Technology" 
matic shut off and alarm, and a triac intrusion alarm system. 

General discussion of "latch up." Describes "floating body" process, 
(RCA ICAN-6538 (6 pg.l 

which eliminates this problem. 
Intersi! Application Note A006 (2 pg.) 14 "Some Applications of a Programmable Power 

Switchl Amplifier" 

6 "Application of the MC3416 Crosspoint Switch" 
See listing under (Linear) Power Control. (RCA) 

(MC34IS), 
Describes operation and use of this 4 X 4 balanced crosspoint 15 "FETs as Analog Switches" 
switch in telephone applications including PABX. Appendices cover General discussion of FIT operation: detailed discussion of factors 
dielectric isolation, SCR action and testing. affecting switch performance, including specific load problems and 
Motorola AN-760 (15 pgJ . applicable driver, circuits. 

Siliconix AN72-2 (12 pg.l 

7 "High Speed MOS Commutators" 
(MM451, M~453, MM454) 16 "IC Multiplexer Increases Analog Switching Speeds" 
Discusses the lowered threshold voltages in commutators, on and (oG506, DGl81) 
off resistances, switching speed, noise and high-frequency noise Describes single 'and two level Ie multiplexing systems, including 
control. the advantages and disadvantages of each. 
National Linear Applications Handbook, Vol. I, AN-28 (8 pg.l Siliconix AN73-2 (5 pg.) 
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2 

3 

7 

8 

9 

"Switching High-Frequency Signals with FET Integrated 
Circuits" 
(oG133, DG171, DG181, DG20Q) 
Discussion of DGI33/171 /181/200 as rf switcbes. Gives equivalent 
circuits. "Off" isolat4on and "On" performance data. Applications: 
control of video monitor and switching between two video cameras. 
Siliconix AN73-3 (16 pg.i 

"Oriver Circuits for the JFET Analog Switch" 
Discussion and comparison of resistor-coupled diode charge transfer, 
space transistor charge transfer, and switched resistor driver cir
cuits for iFET swiiches. 
Siliconix AN73-5 (12 pg,) 

"Analog Switches in Sample and Hold Circuits" 
Covers the effects of FET analog switch current handling capability 
on settl ing time and the effects of offset characteristics on sample 
and hold system accuracy. Describes inverting and non-inverting 
sample and hold circuits. 
Siliconix AN74-2 (4 pgJ 

"CMOS Analog Switches - A Powerful Design Tool" 
Describes CMOS switch construction, characteristics and operating 
precautions, Applications include: a four channel switch to muitiplex 
a scope input, a low pass filter with digitally controlled 'frequency 
response, an amplifier with programmable inputs and gain, a sample 
and hold circuit, a latching switch, high frequency switching and 
multiplexer systems. 
Siliconix AN75-1 (16 pgJ 

"Des.igriing with Monolithic FET Switches" 
Describes MOSFET and JFET switch operation plus driver considera
tions. 
Siiir.nliix TA73-2 (4 pg,) 

"Analog Switches and Their Applications" 
WG300 senes, DG506) 
Introduc'es basic semiconductor theory and discusses in detail FET 
analog switches. Various circuit combinations including driver cir- -
cuits, multiplexing, sample·and·hold circuits, N-path filters, and 
converters are also analyzed. 
Siliconix $4,00 (324 pg.l 

"High Speed CMOS Analog Switches" 
IDG30a Series, OGI81 Series) 
Discusses the devices in low power, multiplexing, and thermocouple 
applications. (Includes AN76-6) . 
Siliconix (24 pg.) 

"Magnetically-Activated Monolithic Integrated Circuits 
for Analog and Digital Applications" 
(UlN-3006) 
Discusses the Hall effect, digital sensing and experiments in linear 
sensing .• 
Sprague Electric TP 71-11 (10 pgJ 

"in Ie Form Haii Effect Devices Can iake on Many New 
Applications" 
(uLN-3006) 
iJescnbes the Han e1rect; suggests linear and digitai applications, 
Sprague Electric TP 71-12 (5 pg,) 

10 "Modes of Actuation for Type ULN-3006 'Hall Effect' 
Switches" 

136 

(uLN-3006) 
Describes magnetic operation of this non-contact, switching device. 
Sprague Electric Application Note 27404.1 (4 pgJ 

Switches (cont) 

11 "Suggested Output Loads for Type ULN-3006 'Hall Effect' 
Switches" 
(uLN-3006) 
Diagrams connections to use the open collector output to drive 
transistors, thyristors, TIL and MOS circuits. 
Sprague Electric Application Note 27404.2 (2 pg.l 

12 "Specifying and Testing Multiplexers" 
Describes how Teledyne Philbrick defines and measures analog 
multiplexer parameters with emphasis on CMOS types. 
Teledyne Philbrick Applications Bulletin AN-31 (4 pg,) 

Thermal Considerations 

For Temperature Sensors see (linear) Transducers 

13 "Thermal Evaluation of Integrated Circuits" 
Describes four methods for thermal' evaluation, including reverse 
biasing substrate diodes. 
Fairchild Application Note 205 (8 pgJ 

14 "Mounting Procedure for, and Thermal Aspects of, 
Thermopad Plastic Power Devices" 
Covers various methods of mounting and heat·sinking Motorola case 
number 77, 90, and 199 plastic power devices. Also discusses 
thermal resistance considerations, lead forming, and circuit board 
cleaning. 
Motorola AN-290B (9 pgJ 

15 "Transient Thermal Resistance - General Data and Its 
Use" 
Discusses transient thermal resistance and its use and describes 
methods using various degrees of approximations to determine the· 
junction temperature rise of a device. Also covers the concept of a 
duty cycle family of curves to simplify calculation of junction tern· 
perature rise under a repetitive pulse train. 
Motorola AN-569 (15 pg.l 

16 "Mounting Techniques for Metal Packaged Power 
Semiconductors" 
Discusses preparation of mounting surfaces, using thermal. com
pounds, and fastening techniques. Gives typical interface thermal 
resistance for a number of packages. 
Motorola AN·599 (5 pg,l 

17 "Low Cost LED Thermometer" 
See listing under (linear) Transducers. (National) 

18 "Micropower Thermometer" 
See listing under (Linear) Transducers. (National) 

19 "Thermal Resistance of integrated Circuit Packages" 
Describes method of measuring package thermai resistance while 
package is immersed in a constant-temperature, circulating oil bath 
that acts as an infinite heat sink. 
Srr:1ellP Flprtrir TP 17-7 (5 pgJ 

20 "Thermal Design for Plastic Integrated Circuits" 
(uLN·2277) 
Discussion of chip power dissipation-using amplifier as an ex
ample, heat dissipation, UlN-2277 dual 2-watt audio power heat 
sinks, heat sink finishes, and forced air cooling. 
Sprague Electric TP 74-1 (7 pg,) 
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Thermal Considerations (cont) 

1 "New Heat Sinking Techniques for Hermetic DIPs" 
Describes use of stamped and extruded heat sinks and method of 
reversing IC die and bonding chip directly to Kovar base. 
Sprag,!e Electric TP 74-4 (4 pg.) 

Timers 

2 "Single-Chip Frequency Synthesizer Employing the 
XR2240" 
(XR2240) 
Describes use of this timer/counter as a single-chip frequency 
synthesizer: fo = f, (mIn + 1) Where fo <200 kHz. Describes 
generating 100 Hz synchronized to GO Hz line. 

, Exar T8-1oo3 (3 pg.) 

3 "Precision Timer" 
(ZN1 034E) 
Explains the device and its use in various applications including a 
wiper control, a metronome, and a battery charger. 
Ferranti Electric 09pg,) 

4 "Versatile Timer Operates from Microseconds to Hours" 
(LM122) 
Describes the LM122 circuit and its operation. Includes discussion 
of pin functions, timing 'errors 'and noisy environments. Discusses 
use as various timers, as a pulse width detector, a comparator, an 
oscUlator~ a two-terminal. time delay switch. and a frequency to 
voltage converter. 
National AN-97 (12 pg.) 

5 "Using National Clock Integrated Circuits in Timer 
Applications" 
(MM5309, MM5311, MM5312, MM5315) 
Describes demultiplexing techniques to generate time intervals and 
low frequency square waves. Gives as an example a fail-safe light
ing timer. 
National AN-l43 (4 pgJ 

6 "1.3 Volt IC Flasher, Oscillator Trigger, or Alarm" 
(LM3903) 
Describes circuit operation. Covers various flasher, tone generator 
and trigger circuits, especially for low voltage applications in any
thing from toys to 'laboratory equipment. 
National AN-154 00 pg,) 

7 "MM5865 Universal Timer Applications" 
(MM5865) 

,Provides block diagram and system description" discusses general 
timing and programming capabilities, suggests timing and counting 
'app lications. 
National AN-1G8 (10 pg.) 

8 "A 4-Digit, 7-Func;tion Stop Watch/Timer" 
(MM58G5) 
Gives detailed instructions for the circuit and construction of a 

. 4·digit, 7·function timer with a display resolution of 0.01, 0.1, and 
1 second, using the MM5865. 
National AN-169 04 pg.} 

9 "Problem Solving with the Dual Set Point Timer" 
(oF215) 
Describes the device and its use as various timers and controls. 
Siliconix AN76·2 no pg,} 
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Transducers 

10 "The LX1602A Pressure Transducer and Altimeter 
Applications" 
(LX1602A) 
Describes how to use this transducer. along with additional elec
tronics to build an altimeter that operates over a range of -1,000 
feet to + 50,000 feet. . , 
National AN-91 (3 pg,) 

11 "Installation Ideas for Pressure Transducers" 
(LX1600, LX1700, 'LX1400, LX170l) 
Provides suggestions for mounting National 'transducers for various 
applications. Includes diagrams and typical mounting configurations .. 
National AN-92 (4 pgJ 

12 ",Transducers in Fluid Flow Applic:ations" 
(LX1602A) 
Discusses application of LX1602A in pressure vessel, open flow and 
closed flow applications. 
National AN-93 (8 pg.) 

13 "LX Serles Pressure Transducers: Design and 
Applications Information" 
(LX1600A, LX1GOIA, LX1602A) 
Describes hybrid transducer circuit and application,S, including 
pressure to frequency converter, latching altitude detector, digital 
readout barometer and altimeter. 
National AN-94 (8 pgJ 

14· "Pt'eB8Ufe Traneducer LoadCeD" 
(LX1700G) 
Describes use of LX1700G pressure transducer to measure Weight. 
National AN-95 (4 pgJ 

,15 "Pressure Transducers as ACf;elerometers" 
(LX1700G) . 
Discusses uses of accelerometers and describes scheme of con
verting LX series pressure transducers to cover ranges froin frac
tions to thousands of g's. 
National AN-96 (4 pg,) 

16 "A New Interfacing Concept: The Monolithic Temperature 
Transducer" 
(LX56oo, LX5700) ~ 
Covers alternate methods of powering the LX5600, load isolation and 
an unusual active thermal 'shield (the shield tracks the surface 
temperature of the sensorJ Describes use as a thermal transducer, 
temperature to frequency converter, and a temperature controller , 
with rate-of-change sensing. Discusses use of differential tempera
ture measurements for liquid or moving air detection (including) 
wind) and for position sensing (using a heat source as a position 
reference. . 
National AN-132 (10 pgJ 

17. "Micropower Thermometer" 
(LX5600) 
Describes use of the LX5600 as a thermometer whose ouput is 
a current proportional to temperature and can drive a meter for 
direct readout. 
National Linear Applications Handbook, Vol. II, LB-27 (2 pg.) 
(LX570Q) 

18 "Low Cost LED Thermometer" 
Presents circuit for a-40° to lOO°C thermometer with a con· 
version circuit for -40° to 199°F. 
National Linear Applications Handbook, Vol. II, LB·3D (2 pg.) 
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Transducers (cont) 

1 

3 

4 

5 

6 

7 

8 

I 9 

-I 
j 

.... J 10 

"Crystal Oven Controller and P.recision Voltage 
Reference" 
(LM199" LM299, LM399, LM199A, LM299A, LM399A) 
Shows the use of the LM199 both as an oven temperature controller 
and a voltage reference at the same time. 
National Linear Applications Handbook, Vol. II, lB·31 (2 pg.) 

"Simple Temperature Control" 

~~ I Discusses setting up a temperature control system using the 
lX5600. 
National LB·36 (2 pg.l 

"The Multi-Level Switch Kit, Part No. SK1007" 
Details the use of any LX series pressure transducer to produce a 
high level analog output as well as three independent switch points. 
National TB-l (2 pgs.l 

"Transducer Sensor Diaphram 15 Million Cycle Life Test" 
Findings in the continuing test of National's transducer sensing 
elements - a silicon membrane approx. 1 mil. thick. 
National TB·3 (1 pg.l 

"Use of the SK1007 Pressure Transducer Kit in Vault 
Alarm Systems" 
Describes application of this multi·level switch kit with a pressure 
transducer in vault alarm systems. 
National TB·7 (2 pg.l 

"Transducer Fluid Filled Option" 
Describes the ·'Fluid·Filled" methods of protecting transducers from 
ho"Wt? environments. Rates the resistance of silicone rubber to 
some common fluids. 
National TB·8 (2 pgJ 

"REF-02 Temperature Controller" 
(CMP·02, REF·02) 
Describes temperature control using the REF-02 and the CMp·02 
comparator. 
Precision Monolithics AB·4 n pgJ 

"Thermometer Application of the REF-02" 
(REF-02) 
Discusses thermometer essentials, bandgap voltage reference theory, 
and basic circuit design using device. 
Precision Monolithics AN·lS (4 pgJ 

Voltage References 

"1.2 Volt Reference" 
IIM113 IM.il.i1 I 
ries~ribe~ t~~".LM1l3 temperature compeiisa.ted. shun~ regulator I 
diode. AoolicatlOns: low voltage regulator CirCUIts, bias current 
source foi a differential amplifier, and an electronic thermometer I 
circuit 
National linear Applications Handbook, Vol. I, (N·56 (4 pgJ 

"!C Voltage Reference has 1 PPM pei Degiee Diift" 
(lM199, lM299,lM399, lM199A, lM299A, lM399A) 
Describes this device with a sub surface Zener and an on·chip 
temperature stabilizer. Several applications are also covered. 
National linear AppHcations Handbook, Vol. II, An-lSI (S pgJ 

Voltage Reference (cont) 

11 "Ie Zener Eases Reference Design" 
(lM129, lM329) 
Describes lM129 circuit and operation. Covers use in voltage refer
ence and regulator applications. 
National AN·I73 (3 pg.l 

12 "References for AID Converters" 
(lM199, lM399, lM199A, lM399A) I 
Discusses requirements of references for various accuracies of AI D 
converters. Gives reference circuit designs. 
National AN·184 (4 pgJ 

13 "A Micropower Voltage Reference" 
Describes a voltage reference made by operating a JFET slightly I 
below pinch·off along with an op amp to convert current to voltage. 
National linear Applications Handbook, Vol. II, lB·34 (2 pgJ 

14 "Crystal Oven Controller and Precision Voltage 
Reference" 
See listing under (linear) Transducers (National) 
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Analog 

1 

2 

3 

. 4 

5 

"Delaying AF Signals with MOS Delay-Lines TCA350" 
(TCA350) 
Discusses bucket brigade Circuits and practical applications em· 
ploying this device. 
ITT Semiconductors (pg. 7) 

"MOS Delay Lines" 
(DM8000, DM8510, DM8830, MM50S) 
Covers use of MOS shift registers to build delay lines. 
National MB-4 (2 pg.) 

"Acoustic Applications of Serial Analog Delay Devices" 
(SAD 1 024) 
Covers use in reverberation, vibrato, chorus, wow and flutter control 
plus considerations in using this device. 
Reticon Application Note 104 (8 pgJ 

"Bucket Brigade Devices Circa 1976" 
Gives history of development, construction features, and advanta'ges 
of bucket brigade devices. ' 
Retieon Technical No. 107 (11 pgJ 

"A Tapped Analog Delay for Sampled Data Signal 

APPLICATION NOTEDIRECTO 

Character Generators 

10 "A CRT Display System Using NMOS Memories" 
(MC6545, MCM6570, MCM6571) 
Discusses basic crt operation, character formation and describes 
the 8K·bit MCM6570 character generators. Describes a l28·character 
system in detail, including counter and retrace control, memory 
select, and address register sections. 
Motorola AN·706A (IS pg.l 

11 "American and European Fonts in Standard Character 
Generators" . 
(MM4240, MM5240, MM424I, MM524I) 
Depicts the standard 64 character subsets for these devices .. 
National AN· 57 (6 pg,) 

12 "DM8678 Bipolar Character Generator" 
(DM8678) .' 
Explains the operation of the device and the various features which 
include circuit address latches, the line counter, the 7·bitshift 
register, and the output buffer. 
National AN·I67 (4 pgJ 

13 "The Systems Approach to Character Generators" 
See listing under (Memory) ROMs. (National) 

Processing" . 14 
Introduces tapped analog delays and gives various applications 
heretof.ore accomplished hy digital techniques... 

"Digital Display Systems" 
Usi'W TTL compatible MOS. RO~s to generate ~ispla,y.s; Gives ~ircuit 
diagrams and a sample readout. . 
National MB·8 (2 pgJ Reticon Application Note No. 105 (11 pgJ 

6 "Serial Operation of Clocked Analog Delay Lines to 
Obtain Long Delay" 

15 "7 x 9 Display Character Generator" 

7 

8 

(SADl024) 
Describes advantages, coupling, and performance of device. 
Reticon Application Note No. 109 (8 pgJ 

"Implementation of Discrete-Time Analog Filter and 
Processing Systems" 
(TAD32) 
Discusses tapped analog delay device operation and areas of appli-
cation, including transversal and recursive filters. 16 
Retieon Application Note No. 111 no pgJ 

"Charge Transfer Devices for Sampled-Data Processing" 
Discusses the application of charge transfer devices to analog and 
digital signal processing. Compares. CTD devices. Describes Tapped 
Analog Delay, the Binary Analog Correlator, the Analog Correlator 17 
and the Transversal Filter. ' 
Reticon Application Notes No. 114 (11 pgJ 

CAMs 

9 "Designing with the SCM5533 CMOS Content 18 
Addressable Memory" 
(SCM5533) 
Describes operation. matching, expansion" multifield association, 
pattern recognition, learning and a target acquisition system. 
Solid State Scientific AN·lID 04 pg.) 

Uses three MOS ROMs a.nd some TTL logic to· create a font of 64 
7 x 9 oot·type characters. A circut diagram and suggested char
acter forms are provided. 
National MB·13 (2 pgJ 

Interface 

"The Recovery of Recorded Digital Information in Drum, 
Disk and Tape Systems" 
Reviews methods for canverting the 'analog signal obtained from 
a magn~tic recording into digital format. 
Motorola AN-71l no pgJ 

"Applying Modern Clock Drivers to MOS Memories" 
(DS0025, DS0026) . 
Covers use .of 0025/26 drivers in MOS memory systems. Informa· 
tign includes selection of packages and heat sinks, power dissipa~ 
tion, rise and fall time, power supply decoupling, system clock 
line ringing and crosstalk, input coupling techniques, and sample 
calculations. 
National AN·76 02 pgJ 

"InterfaCing Circuits for MOS Dynamic Random Access 
Memories" 
Discusses interfacing methods employing level shifters (TTL to 
MOS levels) with boosters, level shifters (MOS to TIL levels), and 
sense amplifiers. 
Nortec AJplications Note No. -25 Rev. A (3 pgJ 

. ~ ,\~j~~ 
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MEMORY 

interface (coni) 

1 "Charge Pump Driver for 7001 Rams" 
(SN54508) 
Defines a method for driving the charge storage pump input of a 
7001 RAM. Provides a description 01 the basic storage pump RAM 
cell and the charge pump circuit diagram. Gives performance curves. 
Texas Instruments Application Report CA-178 (6 pg.l 

2 "High Speed TTL Interfacing for 7001 S.atic RAMs" . 
(SN75261, SN75365) 
Illustrates interface techniques for driving the 7001 RAM chip-select 
input, and sensing the memory output. 
Texas instruments Application Report CA-179 (8 pg.) 

Microprogramming 

3 "Tri-State Logic in High Speed Memories of 
Microprogrammed Computers" 
See listing under (Digital) TIL, General. (National) 

4 "How to Design with the 8X02 Control Store Sequencer" 
See listing under (Microprocessor) Systems (Signetics) 

"Signetics Micro Assembler Reference Manual" 
See listing under (Microprocessor) Programming (Signetics) 

~ROMs 

5 "Programming AMI S6834 and S5204A EPROMs" 
(S5204A. S6834) 
Compares on-board versus dedicated-socket programming and sug
gestions on programming system design. 
American Microsystems (3 pg.l 

6 "EA2708 EPROM Application Note" 
(EA2708) 
Comments on read characteristics of the device and its use in micro
processor systems. 
Electronic Arrays (8 pgJ 

7 "Programmable Read Only Memories" 
(93417, 93427, 93436, 93438, 93448, 93452, 93453) 
Gives general background on PROMs, describes programming pro
cedures, discusses power switching, address expansion; 8-bit binary 
to decimal decoding and programmed logic controller. 
Fairchild Application Note 33306 pg.) 

8 "Application of the Intel 2708 8K Erasable PROM" 
(2708) 
Covers characteristics, operation, programming and erasure, re
duced power and interface. 
Intel Application Note AP·17 (15 pgJ 

9 "!!1t~! Memory Design Handbook" 
See listing under (Memory~ RAMs (Intel) 

10 "Programming the MCM5003/5004 Programmable Read 
Only Memory" 

140 

(MCM5003, MCM5004) 
Discusses programming methods for this 64 X 8 bit memory, de
scribes circuit and operation. Describes a simple programmer using 
five !Cs and a more sophisti!:ated version using 25 fCs offering 
automatic sequencing. 
Motorola AN-550 (12 pgJ 

PROMs (cont) 

11 "PROM Power-Down Circuits" 
(oM74S287) 
Describes several ways to power-down bipolar, three·state PROMs. 
National AN-l7I (4 pg.) 

12 "A PROM Programmer for the SC/MP LeOS" 
(SC/MP. MM4204, MM5204) 
Provides a method for the user of the SC! MP LeOS to program. 
MM4204 PROMs. Using wiie-wiap techniques the USei can constiUct 
a programmer that plugs into the SCI MP LeOS backplane and pro
grams a 512 x 8 PROM in 10 seconds. 
National AN-189 (23 pg.l 

RAMs 

13 "Application of First-In First-Out Memories" 
(Am2812, Am2813, Am2814, 3341) 
Describes the function of a first-in, first-out memory, methods of 
constructing FIFO buffers and the operation of the above P-channel 
MOS devices. Discusses storage and control, expansion methods, 
interfacing, and applications in an N·bit shift register and as a 
key encoder on key matrix. 
Advanced Micro Devices Application Note (9 pgJ 

14 "The AM9338 Multiple Port Memory" 
(9338) 
Describes applications for this 8-word by I-bit three-address memory, 
including the working store for high-speed, three address computers; 
first in, first out (asynchronous buffer) memor/; and direct address! 
indirect address memory. 
Advanced Micro Devices Application Note 4 (pgJ 

15 "Application of the EMM/SEMI 4200 Static RAM to the 
Intel 8080A Microprocessor" 
(4200) 
Describes suggested logic interface to connect this 4K X 1 static 
RAM to 8080A MPH . 
EMM/Semi Application Note Sl03A (4 pg.) 

16 "Application of EMM/SEMI4K Static RAM to Motorola 
M6800 Microprocessor" 
(4200) 
n .............. a ....... '" ............................. " f .... ,..: .... :_ ........ ,t,.. ......... ........ n. ..... _ ..... ,;... ........... : .... AI.I '-' 1 .... l- .... ,: ... 
Ut:;')\..IIUt:;') ;')U~a)t:;,)lt:U IVgl\" IIllt:.ICI\..t; LV I.VlIllt:I.l lilt;') 'tl\ A J. ;)lC1UI. 

RAM to the M6800 MPU, 
EMMJ Semi Appiication Note S104 (6 pg.) 

17 "Checking Out the EMM/Semi 4200 in 2107B. or 4060 
Sockets" 
(4200) 
Suggests circuit changes to permit acceptance of the 4200 static 
RAM in sockets wired for 21078 or 4060 Sockets. 
EMM/ Semi Application Note S102 (2 pg,) 

18 "TTL/MSI 9334 8-Bit Addressable Latch" 
10')'),.,\ 
\,]vv't} 

Describes operation and alJPlications, including 16 and'32·bit ad
dressable latches, I6-word by 4-bit memory,~ demultiplexer and 
dt::l;uJer; a-bi; t1: ii converier ;md a 16-bii selial-to Pdl illit:i I;OilVtHtel. 

Fairchild Application Note 220 (8 pgJ 

19 "Understanding the FIFO" 
(3351) 
Covers 3351 FIFO op~ration, cascading, plus' use in data rate buffer
ing, parallel operation, and burst operation. 
Fairchild APP 332 (8 pg.) 
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RAMs (cont) 

1 "Designing Non-Volatile Memory Systems with 
Intel's 5101 RAM" 
(5101) 
Describes internal circuits and operation of the RAM. Outlines cir· 
cuit techniques for battery supported non·volatile operation. De· 
scribes use of the device with the. MCS·40 microcomputer. 
Intel Application Note AP·12 (28 pg,) 

2 "Which Way for 16k?" 
Considers various aspects of 16k RAMs including 64 and 128 cycle 
refresh and the advantages versus disadvantages of latching. 
Intel Application Note AP·22 (7 pgJ 

3 "Applications of the Intel 2104A 4k RAM" 
(2104A) 
Discusses operation of the device including power distribution and 
decoupling. 
Intel Application Note Ap·23 03 pgJ 

~ "MOS Static RAMs" 
(2101,2102,2111,2112,5101) 
Presents devices, failure mechanisms, testing methods and results. 
Intel RR·9 (7 pgJ . 

5 "2416 16K CCD Memory" 
(2416) 
Describes device, failure modes, reliability tests and results. 
Intel RR·11 (5 pgJ 

'6 "Intel Memory Design Handbook" 
(110~ 2107A 2107B, 2416, 3207A, 3222, 324~ 5101, 523~ 524~ 
Combines various RAM, ROM. PROM and CCD application notes plus 
information on support circuits. . ' 
Intel $5.00 (265 pgJ 

7 "AMS7001 Basic Storage Module High Speed Memories" 
(7001) 
Discusses AMS7001 storage module operation, backplane wiring, 
addressing scheme, and power requirements. 
Intersil AN·35 (18 pgJ . 

8 "Using theTM-200 Semiconductor Memory Card" 
(7001) . 
Describes this memory card using the AMS7001 RAM. Includes de· 

, tailed diagrams. 
Intersil AN·36 (22 pgJ 

9 "Layout Considerations Using 4K MOS ,RAMs" 
Discusses orientation, packing, drivers, power distribution, trace 
widths, signal levels, bypass caps, and bus bars. 
Intersil AN·37 (4 pg,) 

10 "CMOS RAMs" 
(lM6508, IM6523, IM6524) 
Provides 'a block diagram and describes the ,operation and inter· 
face requirements for these 256 x 1 and 1024 x 1 CMOS RAMs. 
Intersil Application Bulletin M002 '(8 pgJ 

11 "Considerations for Designing a High Density, 
Low Power Memory System" 
(MK4200) 
Describes a 16K x 8 memory array using the MK4200 4K RAM and 
CMOS logic. 
Mostek (3 pg,) 
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RAMs (cont) 

12 "An in-Depth Look at Mostek's High Performance 
MK4027" 
(MK4027) 
Describes operation of this 16·pin, 4K RAM. 
Mostek OS pg,) 

13 "Why 'Edge-Activated' Static Memories?" 
(MK4104, MK4114, MK32000, MK3600Q) 
Describes. these devices with static memory cells and dynamic 
peripheral circuitry. Compares performance to fully static devices. 
Mostek (4 pgJ 

14 "ANon-Volatile Microprocessor Memory U.sing 4K 
N-Channel MOS RAMs" . 
(MCM6605, MC680D) 
Describes the design ofa 8192·byte non-volatile memory using the 
MCM6605 4K x 1 RAM and CMOS control logic to reduce the power 
requirement in the standby mode. 
Motorola AN·732A (17 pgJ 

15 "The Design of an N-Channel 16K x 16-Bit Memory 
System for the PDP-11" 
(MCM660S, MC3450, MC3452, MC3459, MC346D) 
Briefly describes operation of the MCM6605 NMOS RAM, the details, 
the design of a PDP·l1 add-on mainframe'memory using this devi~e. 
The interface ICs and system performance are also discussed. 
Motorola AN·740 05 pgJ 

16 "A CMOS Keyboar. Data EnlrySyatem for Sue Oriented 
Memory Systems" 
(MCl4419) 
Describes a keypad to binary data entry. system for placing data 
in RAM memories. It allows data to be entered through keystrokes, 
encoding 4-bits at a time: 
Motorola Application Note AN·759 (4 pg.) 

17 "Semiconductor for Plated Wire Memories" 
See listing under (Digital) Interface. (Motorola) 

18 "A High Speed FIFO Memory Using the MECL MC10143 
Register File" 
See listing under (Digital) High Speed logic (Motorola) 

19 "A Method of Implementing Stacks with Existing 
Minicomputer Memory" 
Gives detailed description of a controller for a stock of program
mable size up to 256 words for a 16-bit minicomputer with less 
than 16k of memory. Tells how stack size can be increased to 4096 
words by adding ten ICs. 
National AN·60-(4 pg.) , 

20 "Using Tri StateH
.1 Logic for Rubber Band Memories" 

Describes the construction and use of scratcll! pad memories to 
store data at a rapid rate and then release it as required. They 
serve as buffers between systems operating at different clock rates: 
National AN·68 (4 pgJ 

21 "A Simple Power Saving Technique for .the MM5262 2k 
RAM" 
(MM5265l 
Describes method for decoding the clocks of unselected chips in a 
memory array to save power. Discusses application in 8k x 16, 
memory. 
National AN·86 (4 pgJ 
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RAMs {contI 

1 "Designing Memory Systems Using the MM5262" 
(MM4262. MM5262) 
Provides 'a detailed description of this 2048 x 1 PMOS dynamic 
RAM, operating instructions. and a diagram of a 16K X 10 memory 
using the device. 
National AN·144 04 pg.) 

I 

RAMs (cont) 

10 "Memory System Design Utilizing TMS4050/4051 4k 
Dynamic RAMs" 
(TMS4050, TMS40SD 
Reviews speed considerations, then steps through drafting a 4k 
dynamic RAM system. Two sample circuit examples are outlined. 
Texas Instrum~nts Application Report MOSAl (56 pgJ 

2 "Pulsed Power Supply Operation of Selected MM2102 
Static RAM" 

I 11 "Introduction to Refreshing TI 4k Dynamic RAMs" 
ITMS2102, TMS4051i 

(MM2102, SM148Q) 
Covers method for operating selected 2102s (SM61480s) in 
power·down mode. 
National AN·172{3 pgJ 

a I 

3 liMOS Scratch Pad/Content Addressable Memory System" 
Describes a 54·bit Scratch Pad I Content Addressable Memory using 
MaS devices. Includes circuit diagrams and discusses circuit opera· 
tions. 
National MB·II (2 pgJ 

4 "Memory Systems Built with the Nortec 6002" 
(6002) 
Describes circuits for the bit driver I sense amplifier required to 
interface the 6002 with TTL Discusses external support circuit 
parameters and internal circuit operations that affect system per
formance. 
Nortec Applications Note No. 28 (4 pg,) 

5 "Memory Systems Built with the Nortec 6002" 
(6002) 
Describes use of this l024·bit RAM in building a general purpose 
memory module with 425.984 bit capacity. 
Nortec Applications Note No. 30 (14 pg.l 

6 , "Printed Circuit Layout Considerations for Dynamic 
Memory Arrays" I 

Gives p.e. layout guidelines for MOS dynamic memories lalso ap· I 

1 

8 

plicable to standard TTL circuits.) I 
Nortcc Applications Note No. 31 (2 pg.) t 

"Designing Memory Systems with the Nortec 6003 RAM" 
(6003) 
Describes operation of this 2048·bit RAM, including a discussion of 
memory timing, refresh control, array control signals, device output 
sensing. and array driver circuits. . 
Nortec Applications Note No. 32 (9 pgJ 

I 

I 
I 

I 

1 

Methods of refreshing dynamic RAMs are . discussed. Compares 
static RAMs with dynamic RAMs also. 
Texas instruments Appiication Report MOSA3 (12 pg'; 

ROMs 

12 "Using the EA4600 ROM in M6800 Microcomputer 
Systems" 
(EA460Q) 
Takes up use of the ROM for use as memory, an I! a device, or as 
a data converter in the microcomputer system. 
Electronic Arrays M-I6 (14 pgJ 

13 "ROM Application Note" 
(EA2708, EA3200, EA4700. EA8308A, EA8316E) 
General discussion of ROMs and characteristics of each device. 
Electronic Arrays n 1 pgJ 

14 "Interfacing of the EA4900 16K ROM in an MCS-4 
Microprocessor System" 
(EA490Q) 
Considers timing, power supplies, and logic levels for interlaCing 
these devices. 
Electronic Arrays (8 pg.) 

15 "Monolithic Diode Matrices" 
Describes programming and use of diode matrices. Applications: 
teletypewriter coding matrix, decimal decode for displays, nines 
complement·BCD, shift register matrices, and ROMs. 
Harris Application Note 206 (16 pg.) 

16 "Intel Memory Design Handbook" 
See listing under (MemoiY) RAMs (Intel) 

17 "MCS2026-002" 
(MCS2026·002) 
Describes connections to use this demonstrator version of the 
16K (2048 x 8) dynamic ROM, which can be used as an adder, 
counter, encoder, decoder or shift register. 
MOS Technology Application Note MC~2026·002 (8 pgJ 

"Memory Systems Characteristics and Applications for 
the CD4061A" 
(CD4061A) 

I 
I 18 

I 
"Code Conversion with Semiconductor Read Only 
Memories" 

9 

Describes hasic dp.vicp. opp.rfltion application in memory systE'ms, 
and testing including construction of ail all CMOS memory tester. 

. RCA ICAN·6445 

"Driving the TMS4030 RAM Using the SN75363 or 
SN75322" 
{SN75322. SN7536. TMS4030J 
Driving the TMS4030 chip enable clock with these ICs, switching 
speeds versus system size, general performance characteristics and 
performance comparisons are provided. 
Texas Instruments Application Report CA-l8l (7 pgJ 

I 

I 

119 

tMCM4000) 
Describes methods for converting data from binary to BCD and vice 
versa, from the Hoiierith to the common g·bit codes, and from 
on!' 8-bit code to another. 
Motorola AN·50S 03 pgJ 

"Replacing Sequential Logic with ROMs" 
Describes design methods for using ROMs to replace sequential 
logic, that is to replace designs that would require random or com· 
binational logic with feedback loops. 
Motorola AN-722 (19 pgJ 

I . 
I 
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ROMs (cont) 

1 

2 

"The Systems Approach to ClUtracter Generators" 
(MM5240, MM5241) 
Discusses use of MM5240 and MM5241 ROMs in character genera
tion. Includes discussion of CRT raster scan displays, refresh 
memory modulation, control logic, bipolar compatibility, printing 
applications, and raster scan systems. 
National AN-40 (12 pg.) 

"The Application of ROMs" 
(MM5203, MM5230, MM5232, MM5240) 
Describes applications of read only memories in table look up, code 
conversion and generation, . character generation, random logic 
generation, and microprogamming. 
National AN-61 (12 pgJ 

3 "Saving ROMs in High-Resolution Dot-Matrix Displays 
and Printers" 
(MM5232, MM5240, MM5241, DM8596, MM859]) 
Describes two-stage, column-generation approach called "intermedi
ate coding" that save more than 25% of ROM capacity when 
several ROM's are needed to store a font. 
National AN-S5 (8 pg.l 

4 "Custom ROM Programming" 
Gives forms for submitting truth tables for various National read 
only memories. 
National AN-IOO (8 pgJ 

5 "Trig Function Generators" 
Instead of simply cascading ROM to increase resolution and accuracy 
of the look-up tables, this note describes interpolation techniques 
to increase trig function accuracy with less memory. 
National MB-lO (2 pg.l 

6 :"MOS Goes Bipolar" 
See listing under (Memory) Shift Registers. (National) 

7 "Fast Multipliers Using TTL Read Only Memories" 
(SN74182, SN74H183, SN74283, SN74284, SN7428S) 
Reviews fundamental algorithm of binary multiplication. Shows use 
of ROMs for multiplication, two's complement multiplication, and 
truncated multiplications. 
Texas Instruments Application Report CA-U2 (11 pg.) 

Shift Registers 

8 "A Random Pattern Generator for Testing Digital Delay 
Elements" . 
Describes the use of a linear feedback shift register for digital 
testing. 
Advanced Micro Devices Application Note (3 pg.) 

9 "Applications of Dynamic Shift Registers" 
U402A, 1403A, 1404A, 1405A, Am2802, Am2S03, Am2S04, Am2805, 
Am2S06, Am2807, Am280S) 
Discusses dynamic shift register storage in general, clock timing, 
circuits for clock drivers, interfacing with TTL, and recirculating 
registers. 
Advanced Micro Devices Application Note (7 pgJ 
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Shift Registers (cont) 

10 "Schottky TTL MSI Registers" 
(AM25S07, AM25SQS, AM25909, SN54S174, SN54S175, SN54S194, 
SN54S195, SN74S174, SN74S175, SN74S194, SN74S195) 
Describes these 4 and 6-bit registers, their operation and applica
tions. Contains logic diagrams and function tables. Applications 
covered include: longer words, use with dynamic shift registers, 
selective bus storage, use as a UFO memory, psuedo random feed
back, unique counting codes, permutation of inputs, and use in 
arithmetic. 
Advanced Micro Devices Application Note (16 pg.) . 

11 "High-Speed Shift Registers Use TTL RAMs and 
Counters to do all the Shifting" , 
Describes how to build a high speed shift register using a RAM 
accessed by counters. . 
Advanced Micro Devices (2 pgJ 

12 "9338 8-Bit Multiple Port Register" 
(9338) 
Describes the features of this device, the TIL! MSI equivalent and 
parallel serial expansion capabilities. Covers use as three' address 
arithmetic unit with. eight registers, and use in a first-in first-out 
memory. 
Fairchild Application Note 294 (6 pg.) 

13 "The MC7491A 8-Bit Serial Shift Register and the 
MC7495 4-Bit Shift Register" 
(MC5491A, MC5495, MC7491A, MC7495) 
DesC'ribes operatfon oftflese dev1ees-anrt dlsCf1SSE!'Seapptfcation as 
shift counters, delay lines, buffers, serial-parallel converters, paral
lel-serial converters, ring counters, and parallel arithmetic units. 
Also describes use in a teletypewriter-computer interface system. 
Motorola AN-530A (9 pg.l 

14 "The Logic Design of Shift Counters" 
See listing under (Digital) Counters. (Motorola) 

15 "Using Shift Registers as Pulse Delay Networks" 
See listing under (Digital) High Speed logic (Motorola) 
Microprocessors 

,j 

143 



Ie MASTER 

/MICROPROCESSORS 

Applications 
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Applications (cont) 

1 

3 

4 

5 

6 

7 

8 

"Application Techniques for the MCS-48 Family" 110 
(874~804~ 835~ 824~ 875~ 815~ I 

Introduces the MCS-48 family and describes the implementation of I 
such subsystems as: analog input and output, the use of tables 
for function evaluation, receiving and transmitting serial code, . 
and parity generation. I 
Intel Application Note Ap·24 $1.00 (23 pg.l 

"Using MQsteks F8 Microprocessor in a Scanned " 11 
Seven-Segment Display Application" 
(F8) I 
Discuss"es the advantages of the F8 as a numeric display interfate in 
,uP based devices. 
Mostek 06 pg.) 

"Using Mosteks F8 in a Scanned Keyboard Application" 
(F8) 
-Discusses application of the F8 to eliminate hardware outside the 
processor to encode the keyboard. Uses a keyboard scanning tech· 
nique. 
Mostek (16 pg.) 

12 

"Design Considerations of MOS Dynamic Shift Registers 
with Tri-State Outputs" 
(MM4012, MM4013, MM5012, MM5013) 
Describes operation of MOS shift registers with Tri·State push·pull 
outputs. Includes discussion of the dynamic characteristics and 
maximum ciock frequency. 
National AN-65 (4 pg,) 

"MOS Goes Bipolar" 
Shows what voltages are required to combine MOS Shift Registers 
and Read Only Memories with bipolar devices. Presents interface 
diagrams. 
National MB-12 (2 pgJ 

"Mask Programming Specializes MOS Shift Register 
Designs" 
(MM4007, MM4019, MM5007, MM5019) 

. Describes customizing MOS shift register bit lengths by program
ming a metalization mask used to manufacture .these devices. Dual 
registers from 20 to 256 bits, and single registers from 40 to 512 
bits are available. Describes single register taped output options. 
National MB-14 (2 ~gJ 

"A Floppy Disk Controller Using the MC6852 SSDA and I 
Other M6800 Family Parts" Ii 

(MC6852. M6820l 
13 . "Static Shift Register Operating Curves" 

Discusses a floppy disk controller built using a synchronous serial I 
data adapter as the primary data interface with the MPU. All I 

non-data operation (seek, drive selection, etc,) in the cO,ntroller I 
are handled by a peripheral interface adapter. 1-

Motorola AN-764 (17 pgJ 14 

"Data Acquisition Networks with NMOS and CMOS" I 
(MC14433, Me6S0D) . " , ". I 
DISCllsses an 8·cnannel data acquIsItion network uSing the MC14433 I 
Ai D converter and the MC680D microprocessor. I 
Motorola AN·770 (11 pg,) I 

I 15 
'A CRT Terminal Using the M6800 Family" I 
Describes a CRT controller for "glass·teletype," smart, program· 

How to use the minimum! maximum clock pulse width operating 
curves included in National's static shift register data sheets. 
National MB-I5 (2 pgJ 

"Double-Clocking Cuts Standard'Registers to 
Non-Standard Sizes" 
Describes a method of double·clocking for N data input periods to 
make the register appear shortened by N bits. When this is achieved, 
the clock rate resumes norma! fr-equency. 
National MB·16 (2 pgJ 

"COSI MOS MS. Counter and Register Design and 
Applications" 
See listing under (Digital) CMOS (RCA) 

(MCG800l I 
mable, and intelligent CRT terminals. The display format is 24 rows 
of 80 characters using a Motoroia M3000 Video Monitor. " 

16 "uHiNIL 375 Universal Shift Register" 

Moto,ola AN-771 (13 pgJ 

"MOS Delay Lines" 
(MM506) 

I 17 

Describes the characteristics of static and dynamic shift registers 
used in delay line. Discusses application as series/ parallel delay 
lines and as substitutes for magnetic drum memories. Also covers I 
specialized clocking techniques, such as two-speed clocking. 
National AN·25 (8 pg,) , I 

"High Voltage Shift Registers Move Displays" 

j 

I 18 
I 

(MM508l! I 
Describes use of the MM5081 high voltage shift iegister for diiving I 
gas discharge or lamp displays, i.e. moving messages or moving I 
tTr~nhtr-~ i 

N~ti~'~~1' AN-44 (14 pg.) I 
I 

See listing under (Digital) HNll/HTl (Teledyne Semiconductor) 

"M6800 Microprocessor Application Manual" 
(M680Q) 
Describes the use of the 6800 family of parts. Gives details of 
practical applications including the development of hardware and 
software, design of a point of sale terminal and interfaces to 
peripherals. 
Motorola $25.00 {716 pgJ 

"Multiple Microprocessors in Instrument Systems" 
Illln n till" 11"'\ 
UfVir .. o, nVlr"lOJ 

Discusses systems built with centra! microcomputers plus peri
pnerai microprocessors to distribute inteiiigence. i1iustrates con· 
cepts with a data acquisition and setpoint control system. 
National AN·lOG (8 pgJ 

9 ""Low Frequency Operation with Dynamic Shift Registers" 119 "The IMP-8C as a Data Concentrator" 
Discusses operation of two forms of dynamic shift registers: ratio· . ,(lMp·8C) 
less and ratio. Recommends techniques/such as keeping clock Describes the use of this microprocessor in data concentrator 
amplitudes high, to design added margin into systems. Discusses applications. Covers use with a full duplex modem, and the terminal 
temperature considerations, packaging. controller interface. 
National AN·55 (4 pgJ National AN-1l3 (6 pg.) 
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1 "Data Handling with the IMP-8" 
(I MP,8, IMP-IS) 
Covers basic concepts for transferring data from a memory to 
peripberals. 
National AN-117 (4 pg,) 

2 "Microprocessor Mates with MOSILSI Keyboard Encoder" 
(IMP-IS) 
Shows how to interface a keyboard to the IMP-I6 microprocessor 
for text editing. 
National AN-128 (6 pg.) 

3 "For Data Communications Systems: A Front-End 
Preprocessor for 16-Bit Minicomputer Hosts" 

~ 

General discussion of how preprocessing techniques used in large
scale host computers can be scaled down for application in mini-
based systems. . 
National AN-131 (4 pg.) 

4 "The IMP-16 in Communication Applications 
(lMP·ls) 
Discusses communication processor functions, requirements for 
communications microprocessors and system considerations. Gives 
programming examples including status monitoring, data transmis
sion, message routing, interrupt handling and error control. 
National AN-134 (S pg,) 

5 "Communication Interfaces for the IMP-16" 
UMP.-l& 
Describes the use of this microprocessor in leased line and switched 
line applications with the communications conforming to EIA stan
dard RS232-C. 
National AN-lS2 (13 pg.) 

6· "A Data Concentrator Using PACE" 
(PACE) 
Describes the use of this microprocessor to take data from several 
slow speed lines and transmit it over one line. 
National AN-lS4 (S pg.)' 

7 "Microprocessor Security Systems Made Easy" 
(SC/MP) 
Describes program for sequencing through multiple inputs and 
actuating a simple outpLit (relay, alarm, etc') using NIBl. 
National AN-174 (2 pg.l 

8 "Using Standard National Calculators in Industrial and 
Microprocessor Applications" 
Describes how to add low cost, low speed arithmetic capability 
using calculator components and standard logic. 
National AN-176 (4 pg.l 

9 "SCIMP as an Analog-to-Digital Converter" 
(SC/MP) 
Equations and diagrams for using the SCI MP as an AI D and DI A 
converter. Also lists sources of error that may result. 
National AN-191 (3 pg,) 

10 "PACE Logic Designers Guide to Programmed 
Equivalents to TTL Functions" 
(PACE) 
Shows how standard TIll MSI logic functions and subsystems are 
implemented in software for the PACE microprocessor. 
National' $5.00 (131 pgJ 
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Applications (cont) 

11 "SC/MP Microprocessor Applications Handbook" 
(SC/MP) 
Describes the SCI MP as a general purpose microprocessor cover· 
!ng applications, addressing, instruction set, implementing sys
tems, buffering and interface. Covers use with AI D converters 
keyboards, display systems, recorders and printers. . , 
National $5.00 (1S0 pg.l 

12 "8X300 Computer to 110 Bus Emulator" 
(8X30Q) 
Expla ins how tM 8X300 system emulates a Microdata IS00 1/0 
bus. Shows how Microdata 110 bus compatible peripherals may be 

j-,,;',,-.-,··,i!-,.I'";'-\'h: 

<~;l 
';~ '·:~t 

connected to and controlled by a standard 8X300 system. ' • 
Signetics (2 pg,) 

13 "8X300 CRT Controller" 
(8X30Q) 
Describes how a CRT controller can be realized using the 8X300 
Microcontroller. . 
Signetics (24 pg.l 

14 "8X300 Data Concentrator" 
(8X30Q) 
Explaif}s how the 8X300 can be used to multiplex low speed 
terminals. 
Signetics (2 pg.) 

15 "8X300 Teletype Multiplexer" 
(8X30Q) 
Explafns tiCwto easity Interface an 3X300 to a' te1'etype 'cr simitar 
asynchronous device. Also shows how an 8X300 can be used as a 
front end multiplexer for a large computer system. 
Signetics (2 pg.) 

16 "Application Note for CRT5027" 
(CRT5027, CGS004U 
Discusses the configuration of a bus oriented, microprocessor based, 
CRT display system. Includes diagrams and flow chart. 
Standard Microsystems (S pg,) 

17 "TMS9900 Floppy Disk Controller" 
(TMS990Q) 
Illustrates use of the TMS9900 microprocessor system as floppy 
disk drive controller that interfaces to a RS-232C type terminal. 
Includes descriptions of hardware, diskette data transfer, and 
software. 
Texas Instruments Application Report. MOSA5 (68 pgJ 

18 "TMS9900 CRT Controller" 
(TMS9900) 
Analyzes a CRT controller system that employs a TMS9900 micro
processor. Contains diagrams of the system and a software monitor 
routine. 
Texas Instruments Application Report MOSA6 (32 pg,) 

General 

19 "Distributed Data Processing" 
See listing under (Digital) Data Transmission (Burr-Brown) 

20 "A Non-Volatile Microprocessor Memory Using 4K 
N-Channel MOS RAMs" 
See listing under (Memory) RAMS (Motorola) 
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1 "Microprocessors - An Introduction" 11 ' "PL/M-80 Programming Manual" 
Shows system components, defines terms and describes operation of {SOSO, PLI M-80l 
an elementary computer system. I Provides in readable format a complete description of the Pl/ M 
Nationa! AN-114 (4 pg.) I language as implemented by the Pl/M-SO compiler. 

I
I Intel $5.00 034 pg.) 

2 "Increasing Throughput for IMP-16 Serial Input/Output" 
(MM5303) /12 "MCS-48 and UPI-41 Assembly Language Manual" 
Describes use of device to improve communication between micro· (S041, 8048, S741, 8748, MCS-4S, UPI-41) 
processor and peripheral with little incieaSe in component count. I Describes the assembly ianguage for programming the MCS-48 and 
National AN-160 (7 pg.) I' UPI-41 single device microcomputers. Covers procedures and con· 

trois for operating the assemblers to translate the source file into 

"SC/MP Mates with Cassette Recorder" object code. 3 
(SC/MP) I Intel $5.00 (192 pgJ 

4 

5 

Describes a method of storing digital information on cassette tap.,e. 
National AN·I66 02 pgJ 

"Timesharing Users Manual" 
(lMP·S, IMp·I6) 
Gives user information to assemble IMp-8 or IMp·I6 programs using 
Tymshare, Inc. services, or IMp·I6 programs using the General 
£1 ectric Computer Timesharing faci I ity. 
National (35 pgJ 

"MicroDrocessors -- Why They Evolved and What They 
Are" ' 
Offers background materia! and describes common microprocessor 
terms. 
National IB·l (2 pg.) 

Programming 

"Microprogramming Handbook" 
(2911. 2909.29811. 2922, 29803) 
Discusses microprogramming a bipoiar processor. includes sections 
on microprogram memory, sequencing, branching, jumping, and sub· 
routines. . 
Advanced Micro Devices, $5.00 {44 pgJ 

7 "HM-6100 Microprocessor Basic 4K Software" 
(HMS610Q) 

- Oescribes the Digital Equipment Corp. PDp·S software. 
Harris Application Note HM003 (4 pgJ 

8 "HM-6100 ROM Based Subroutine Calls" 
(HM61DOl 

,Describes two methods for returning to the proper program location 
after executing a subroutine. 
Harris Application Note HM008 (4 pg.) 

9 "Series 3000 Cross Microprogramming System CROMIS 
Reference Specification" 
(3000} 
Describes the CROMIS mkrupiOgramming system for the 3000 !ier!!;!i 
computing elements. !t supports the user who wants to generate 
microcode. 
Intel $5.00 (77 pgJ 

10 "S080/8085 Assembly Language Programming Manual" 
(SOSOA, S085) 

146 

Primarily a reference manual, this manuai describes the 80S0/80S5 
instruction set, assembiy language concepts, assembler directives, 
macros, programming techniques and interrupts. 
Intel $5.00 (2fO pg.) 

13 "Series 3000 Microprogramming Manual" 
(3000) 
Fundamentals of the 3000 series microprocessor and Cross Micro· 
programming System are described. Presents XMAS, XMAP languages 
and microprogramming techniques. 
Intel $5.00 (73 pg.l 

14 "IM6100 CMOS Microprocessor Basic 4K Software" 
(JM610Q) 
Describes use of the Digital Equipment Corp. PDp·S software. 
Intersil Application Bulletin M003 (7 pgJ 

15 "ROM Based Subroutine Calls with the IM6100" 
(lMS610Q) 
Describes two methods for returning to the proper program location 
after executing a subroutine. 
Intersi! Application Bufletin MOOS (6 pgJ 

16 "6500 Programming Manual" 
(MCS6500 Series) 
Describes the software aspects of the 6500 microprocessor family 
and related support devices. 
MOS Technology $6.95 

17 "F8 Programmer's Guide" 
(F8) 
Describes how to write .uprograms for the F8 microprocessor system 
which cause the system to function as a discrete logic element. 
Mostek $5.95 (304 pg.) 

18 "M6800 Evaluation Module Users Guide" 
(M6800) 
Provides general information, installation instructions, preparation 
and operating procedures for the M6800 evaluation module. 
Motorola $5.00050 pgJ 

19 "M6800 Microprocessor Programming Manual" 
(M6S00) 
Provides information needed to piOgram the unit, discusses the in
struction set, source language, assembler, simulator, Build·Virtuaj· 
Machine and HElP programs. Gives program examples. 
Mnfnrnl" ~1 0 on l'lfl'l .. ,. \ 
"IV,""'I UIU 'V.L u.vv ,,'v,", t'e;*' 

20 "IMP-16 Programming Techniques" 
(lMP-16) 
Discusses several aspects of the instruction set to enable pro· 
grammer to code more efficiently. Includes discussion of sub
routines, subroute parameter passing, recursive subroutines, as well 
as sample programs. 
National AN· I I I (6 pgJ 
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Programming (cont) 

1 !fA Microprogram Development System" 
(lMP-16) 
Describes the application -of microprogramming to LSI processors 
and the advantages of a microprogram development system for 
hardware and software. 
National AN-123 (6 pg.l 

2 "IMP:"8 Assembler Manual" 
HMP-8) 

3 

4 

5 

6 

7 

8 

9 

10 

Presents preliminary information on the use of IMP-8 assembler 
language. 
National (60 pg.l 

"IMP-8 Programming Manual" 
(I MP-8) 
Provides information for the programming of the IMP-8 family of 
microprocessors and microcomputers. 
National (111 pgJ 

"IMP-8 Utilities Reference Manual" 
(I MP-8) 
Provides information on the IMP-8 debugging program, loader pro-
grams, the standard teletype and 110 package, and the paper tape-
punch pa~kage. 
National (57 pg.l 

"IMP-16 Assembler Program Description Manual" 
(lMP-16) 
Describes the internal structure of the IMP-16 Assembler. It covers 
1M generat organizatfon; functtonsrequired'forconversmnto oper-
ate on .a different machine, and a detailed subroutine and data 
description. 
National (105 pgJ 

"IMP-16 Microsymbolic Assembler" 
(lMP-16) 
The microsymbolic assembler is a collection of routines that make 
it possible to write microprograms for the IMP-16 in symbolic lan-
guage. This manual· describes the statements, character set and 
basic program elements. 
National (21 pg.) 

"Installation of IMP-16 Assembler on System 360/370 
Operator Manual" 
(lMP-1 6) 
Provides information for installing the IMP-16 assembler and punch 
programs on an IBM 360-370 computer. 
National (18 pg.) 

"PACE Assembly Language Programming Manual" 
(PACE) 
Discusses writing assembly language or machine language programs. 
Coding conventions, 110 formats, and macros are also covered. 
National $5.00 IPC-16S/969Y (110 pg.) _ 

"SC/MP Microprocessor Assembly Language 
Programming Manual" 
(SC/MP) 
Covers an overview, Assembly Language, statements, programming 
techniques, macros and 110 formats. 
National $5.00 {l08 pgJ 

"Timesharing Manual for the RCA CDP1802 COSMAC ' 
Microprocessor" 
(CDPI802) 
Discusses two assembly languages in the COSMAC software develop-
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Programming (cont) 

11 ment package. Examines using the package, tells how· to use it 
and develops a sample program. 
RCA MPM-202 $10.00 (58 pg.l 

12 "Serial Input/Output" 
(2650) 
Covers use of the SenseI Flag capability for serial inputloutput. 
Signetics AS50 (3 pg.l 

'-

13 "Bit and Byte Testing Procedures" 
(2650) 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Describes several methods of testing the contents of the internal 
registers~ 
Signetics AS51 (4 pg.) 

"General Delay Routines" 
(2650) 
Covers software routines to generate time delays. 
Signetics AS52 (3 pgJ 

"Binary Arithmetic Routines" 
(2650) 
Covers routines for binary addition, subtraction, multiplication and 
division. 

. Signetics AS53 (15 pg.) 

"Conversion Routines" 
(2650) 
Covers Binary to BCD, BCD to ASCII, Hexadecimal to ASCII and 
vice versa. 
Signetics AS54 (17 pg.) 

"2650 Initialization" 
(2650) 
Covers start up procedures. 
Signetics MP51 (1 pg.l 

"2650 Evaluation Printed Circuit Board" 
(2650) 

. Covers features and connections for this card lev.el evaluation and 
design tool. 
Signetics SP50 04 pg,) 

"2650 Demo System" 
(2650) 
Complete demonstration system when used with the 2650 PCIOOl. 
Signetics SP5l (7 pg,) 

"Support Software for Use with the NCSS Timesharing 
System" 
{265m 
Covers a cross-assembler, cross-simulator and two utility programs 
(to load the 2650 and to burn PROMs,) 
Signetics SP52 {7 pgJ 

"Simulator, Version 1.2" 
(2650) 
Changes to the simulator. 
Signetics SP53 (1 pg,) 

"Pipbug" 
(2650) 
Program for the 2650 PCIOOl demonstrati011 card. 
Signetics SS50 {l3 pg.l 

"Absolute Object Format" 
(2650) 
Describes the format of the absolute code. 
Signetics SS51 (1 pg.! 
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Programming (cont) I Systems (cont) 

1 

2 

3 

"Signetics Micro Assembler Reference Manual" 111 "HM-6100 CMOS Microprocessor Memory Extension" 
(N2901, N3002, 8X02) 'il (HM610OJ 
Describes this FORTRAN program developed as a design tool for Discusses a memory extension controlier to increase the memory 
writing microprograms. This microprogram defines his own assembly" from 4096 to 32}68 words. 
language, writes the microprogram, t~en assembles it to generate I Harris Application Note HM007 (4 pg,} 
tapes to load rnemor y. S!Jitabie for most microprogrammed appiica· i 

tions. I 
S·· $4 00 174 . 112 "8255 Programmable Peripheral Interface Applications" 
Ignetlcs . il pgJ (8255) 

I 
PiOvides hardware and software information for this byte oriented 

I 
I/ O device. Examples cover character printer, paper tape and 80BO· 
8080 interface applications. 
intei Appiication Note AP·15 $1.00 (32 pg.J 

Systems 

"AM2914 Priority Interrupt Encoder" 
(2913, 2914, 2900, 9080A) 
Provides data sheet information on devices. Outlines construction of 
a microprogrammable. bipolar, lSI interrupt structure for the 2900 
and 9080A processors using the 2914. 
Advanced Micro Devices (33 pages) 

113 
I 

"The 8080A/9080A MOS Microprocessor Handbook" 
(80BOA. 9080A, B212, 8255, 9555. 8251, 9551) I 
Provides descriptions of the 9080A CPU and the associated clock 14 
generator and system controllers. Supplies data sheet information -I 
on various 1/ Ointerfaces, support circuits, and memories. An appli- I 
cation section covers clod generation memory system design,·' 
timing. interrupts, and multiplication. 
Advanced Micro Devices, $7.95 (2BO pg.) 

"Memory-Mapped I/O and Vectored 'Interrupts for 
Intel 4-Bit Microcomputer Systems" 
(4009, 4289) 
Describes the expansion to 16 or 256 4·bit input ports, to 64 B-bit 
input ports, to vectored interupts, to vectored inputs and to 128 
output ports. 
Intei Application Note Ap·19 (6 pg,) 

"Intel MUl TIBUS Interfacing" 
(Muitibus, 8080) 
Describes this system bus structure, signals and characteristics. 
includes eiectricai and mechanical information needed to build 
siave modules. 
Intei AP-28 $1.00 ~21 pg,} 

\

4 

I 

"A Microprogrammed 16-Bit Compute," 
(29;)1, 2902. 2914, 2913. 29705) 
Presents COil~puter design starting with the spedfication of a com
puter from a tun:tiona\ standpoint. Describes architectural units 
including the ALU, the Program Control Unit. and memory. 
Advanct:d r."kl0 Deviu:.:s $5.00 (47 pg,) 

15 "Simplify Your Dynamic RAM/Microprocessor interface" 
(2104A. 2l0lA, 2107B, 2116) 
Compares static and dynamic RAMs, then outlines elements of 
dynamic RAM/,uP interface design including: refresh techniques, 
address multiplexing, memory overlap 'and transmission line effects. 
Intel Application Note APR·} $1.00 (65 pgJ 

I 

15 "S6800 Microprocessor Hardware Book" 
(S6800) 
Provides System description and data sheets. 
American Microsystems (72 pg,l 

8 "S6800 Hardware Reference Manual" 
(SESOO; 
Detailed descriptions of the system operation. 
American Microsystems $15.00 (225 pg.J 

1 "Fa Microprocessor Application Manual" 
(F8) , 
Covers details concerning bit manipulation, RAM expansion of the 
I) 0 ports, subroutines and boot strap loaders. 
Fairchild 

8 "Static Memory Systems Utilizing the HM-S100" 
{HM6100) 
Describes CMOS~ nonvolatile C~10S and Nr\~OS memory systems. 
Harris Apolication Note HM004 (7 pgJ 

"HM-6100 CMOS Microprocessor Te!etype Interfacetf 

(H06402, HM6100l 
Describes a teletype interface using the HM6100 and a UARi. 
Harris Application Note HM005 (7 pg,) 

10 "HM-6100 Operator Console" 
(HM6100) 
Describes the 6900·CONTRl console for the prototyping system. 
Harris Application Note HM006 (4 pg,) , 
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16 "8080/8080A Microcomputer" 
(B080/8080A) 

17 

18 

19 

20 

Presents device, failure mechanisms, testing methods and results. 
Intel RR·lO 03 pg,) 

"8080 Microcomputer Systems User's Manual" 
(8080A) 
Data sheets, aichiteCtUiEl, timing requirements, and instruction sets 
for the MSC80 family_ 
intel $5.00 (23B pg.J 

"MCS·48 Microcomputer User's Manual" 
(8048, 8748, 8035, 8155, 8243, 8355, 8755, MCS-48) 
Describes the system architecture, instruction set, programming, 
expansion, hardware and software examples, extensive data sheets. 
Intel $5.00 (305 pg,) 

"CPI.41 USf,'r's Manual" 
(804i. 8741, 8243, UPi-41) 
Describes this Universal Peripheral Interface device operation, 
instruction set. system design and interfacing. 
Intel ~!).UU (II!:; pgJ 

"MCS-85 User's Manual" 
(8085, MCS-85) 
Describes this 80B5 based system and peripheral components. Ex
tensive coverage through data sheets. 
Intel $5.00 (273 pgJ 
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Systems (cont) 

1 '~Using the B251 Universal Synchronousl Asynchronous 
Receiver ITransmitter" 
See listing und~r (Digital) Data Transmission (Intel) 

2 "Static Memory Systems for the IM6100" 
(lM610Q) 
Describes CMOS, nonvolatile CMOS and NMOS memory systems for 
the IM6100. 
Intersil Application' Bulletin M004 04 pg.) 

3 "Teletype Interface for the IM6100 CMOS Microprocessor" 
(lM6100) 
Describes a teletype interface using the IM6I00 and a UART. 
Intersil Application Bulletin M005 (10 pg.) 

4 "IM6100 Operator Console" 
(lM6100) 
Describes the 6900·CONTRL console for the prototyping system. 
Intersil Application Bulletin M006 (17 pg.) 

5 "IM6100 CMOS Microprocessor Memory Extension" 
OM610Q) 
Discusses a memory extension controller to increase the memory 
from 4096 to 32,76S words. 
Intersil Application Bulletin M007 (6 pg.) 

6 ~'A'Powerkl&Microprogram COAtroJier!.The 611to.", 
(65110) 
Describes features of the device including organization, internal 
interrupts, and memory expansion. 
Monolithic Memories (5 pgJ 

7 "5701/6701: 4-Bit Expandable Bipolar Microcontroller" 
(5701, 6701) 

8 

Provides functional descriptions of the device, instruction set, 
timing and more. 
Monolithic Memories Application Note (23 pg.) 

"6500 Hardware Manual" 
(MCS6500 series) 
Describes the hardware aspects of the 6500 microprocessor family 
~nd related support devices. 
MOS Technology $6.95 

9 "TIM Manual" 
(MCS6530) 
Describes the program contained in the ROM portion of the 6530-004. 
MOS Technology $5~OO 

10 "FB Microprocessor Hardware Support-Evaluation Kit" 
(fS) 
Describes this kit and its use. Includes a sample program to 
acquaint the user with FS machine language and to program the kit. 
Mostek (20 pgJ 

11 "Expanding Mostek's FB Microprocessor External 
Interrupt Capability" 
(FS) 
A detailed discussion of servicing control inputs in a FS based 
system with emphasis on implementing interrupt driven systems. 
Mostek (12 pg.) 
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Systems (cont) 

12 "Subroutine Neting and Multiple Interrupt' Handling Using 
Mostek's FB Microprocessor" 
WID ' 
Discusses the use and implementation of subroutines and inter· 
rupts as they apply to programming an FS based system., 
Mostek (16 pgJ 

13 "Z80 Interfacing Techniques for Dynamic RAM" 
(ZSO, MK4027, MK4116) 
Provides specific· examples of interfacing I6-pin dynamic memories 
to the Z80 microprocessor. Includes timing diagrams and refresh 
information. 
MosteK 

14 "Analogloto-Digital Conversion Techniques with the 
M6800 Microprocessor System" 
(MCI405, MC6800) 
Describes successive approximation and dual ramp techrnques for 
AI D conversion using the M6S00. Gives flow diagrams, source pro·, 
grams and schematics. Appendix gives program for binary to BCD 
conversion. 
Motorola AN-757 (35 pgJ 

15 "A Simple High Speed Bipolar Microprocessor 
Illustrates System Design and Microprogram Techniques'·, 
(MCI0S01, MC10S03) 
Describes a complete bipolar LSI systems design using 10 ICs to 
perform 2's complement add, subtract, multiply and divide. 
M6t{)f()NHW .. 744 U·2 J)g.) 

16' "MEK6800D2 Microcomputer Kit System Expansion 
Techniques" 
(MC680Q) 
Covers techniques to add 8K or 16K of memory, I/O port expansion, 
power·up auto·reset, switch selectabte monitor operation, and 
RS-232 or current· loop data' terminal operation. 
Motorola AN-77I (23 pgJ 

17 "M6BOO Systems Utilizing the MC6875 Clock 
Generator/Driver" 
(MC6S75) \ 
. Gives extensive design examples using the MC6875 in systems 
including slow or dynamic memories, and DMA (multiprocessor) 
applications. 
Motorola AN-775 (20 pgJ 

18 "M6BOO System Microcomputer System Design Data" 
(M6S00) 
Describes the family of parts including data sheets. 
Motorola. 065 pgJ 

19 ' "Device Operation and System Implementation of the 
Asynchronous Communications Interface Adapter 
(MC6850)" 
See listing under (Digital) Data Transmission (Motorola) 

20 "Applications of LSI Processors" 
(lMp·IS) 

1'-

Describes system architecture and operation of IMp-16C, I6-bit 
parallel processor with self-contained memory. Describes applica· 
tions in a data communication link analyzer, in point·of-sales and in' i 
retailing systems. ' 
National AN-9S {8 pg.) 
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_S_ys_t_em_,,_s_(C_O_"-t>--___________ 1 Systems (coni) 

1 

I 2 

3 

4 

5 

6 

7 

8 

(

'tM'lnpc.lre6aC)sing the Number of Control Flags and Jump '.110 
Conditions in the IMP·16C" 

Describes simple and economical method of increasing the number I 
of testable jump conditions and the number of control flags on the ,i 

IMP-16C microprocessor. I 

"Serial Data Transfers with SC/MP-II" 
(SC/MP) 
Discusses serial data 110 data transfer using the SC/MP-II exten
sion register. 
National AN·190 (3 pgJ 

National AN-lOI (4 pg.l I 11 "Increasing the Number of JUMP Conditions and 
I Control Flags in the IMP-4C" ' 

I 
OMP·4) "Clock·Hold Schemes for the IMP Microprocessor Family" 

(lMP.SC, IMP-16Cl . i Presents a method of providing eight ~ontrol flags with the use 
I of the RAlU flag, and seven extra testable conditions. Presents scheme to extend the clock-hold function for additional f N" .- --

periods of the main system clock, using the DM8570 shift register. ! atlonal 1~·2 \2 pgJ 
National AN·I05 (4 pgJ 'I' 

"IMP·16 Interrupts" I 
(IMP-IS) I 
Describes various type of interrupts, including anoveiview of I 
interrupt structure, example of interrupt request and service, mUlti-I 
revel and control panel interrupts. 
National AN-IOl (23 pg.) I' 

12 "GCP/P Product Description" 
(GCP(P) 
Delineates the system, gives a functional description of the CROM 
and RAW devices, and presents the general purpose macroinstruc
tion set. Appendices cover a microprogram to implement the IMp·IS 
instructions set and the use of the RALU status flag. 
National (Sl pg.) 

I 13 
I "IMP·4 Technical Description" 

II MP-4l "IMP~16C Peripheral Interfacing Simplified" 
(tMP·16C) 
Exploies techniques fOi interfacing peripherai devices to the micro
processor. 
National AN-124 (4 pg.) 

"IMp·16L DMA - What it is and How to Use It" 
(IMp·16) 
Discusses genera! theory of the DMA Bus, gives examples of priority 
expansion and data transfer. 
NaitGna: I~N .. !35 ~6 pgJ 

"Designing with the iMp Chip Set'· 
(IMP-IS) 
Describes some of the major considerations in the implementation 
of 4 to 32 bit systems using the IMP series of devices. A IS bit 
system is covered in detail. 
National AN-141 (10 pg.) 

I 

I 
II' 

l 

I 

14 

15 

Describes the general purpose instruction set. gives functional and 
system descriptions, describes the development system and shows 
specific programming examples. 
National (77 pg.l 

"IMp·8C Application Manual" 
(I MP-B} 
Describes the IMP-8e's oper~tional features, functional and logic 
operation, and input/ output interfacing in sufficient detail to permit 
the user to adapt the card to various applications. 
National (119 pgJ 

"IMP-8C/200 Microprocessor, IMP·8P Microcomputer 
Product Description" 
(I MP-8) 
Describes the IMP-SC microprocessor card and the IMP·8P prototyp· 
iog tool (microcomputer) as systems. 
National (10 pg.l 

16 "IMP~16-L Product Description" 
Describes the features 
system. 
National (8 pgJ 

of the IMp·16t gefierai microcomputer "Using a Microprocessor Beyond Apparent Speed" . I 
(lMP-I6) 'I 
Covers the concept of eyde stealing, a technique in which a peri- ! 
pheral device communicates directly with memory 'or another I' 

peripheral device while the CPU is doing work other than using the 17 
data and address buses. 

"POWR 11.0 CROM Tech"ical Description" 
(lMP·IS) 

National AN-142 (6 pgJ I 

"Number Cruncher (MM57109) Interface to 
Microprocessor" 
(MM57109) 

I 

Describes tht:' MM5?l 09 number cnmcher ur.:t whlch car: perform 
most diithmetlc functions found in complex hand-held calculators i 

and interfaces either to a microprocessor or a random logic system. " 
Provides schematics of interface logic and a flow chart for initializa.
tion or toe device. 
National AN·18S (IO pg.l 

Describes the instruction repertoire and use of this unit which 
expands the variety of memory and input-output operations of the 
IMP·I6. 
National {22 pg.l 

i8 "PACE Teci1nrcal Description" 
(PACE) 
Defines and expiains how to use the hardware and software that sup
nnrt th .. PAr,::: ~\I"t .. m 
Natio~~1 (96-pg~) -._ .... 

9 "Clock Considerations For SC/Mp·II" 
'. (SC/MP) 

19 "PACE Microprocesso!' System Design Manual" 
(PACE) 
Introduces the PACE system and basic design requirements. Details 
memory interfacing and peripheral interface techniques. \Shows several methods Of providing a clock for the SC/MP-II. 

National AN-lSB (4 pgJ National $5.00 IPAC-16A/928 (79 pg.) 
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Systems (cont) 

1 "N8080 System Design Manual" 
(I NS8080A, DP8212, DP8216, DP8224, DP8226, DP8228, DP8238, 
INS8251, INS8255) 
Describes the INS8080A ,uP including architecture, timing, data and· 
instruction representation, and 110 operation and control. Also cov· 
ers use of various support chips. 
National $5.00 INS·8A/900 (72 pgJ 

2 "SC/MP Technical Description" 
(SC/MP) 
Describes the SC I MP system plus its hardware and systems. 
National (64 pg.l 

3 "Data Acquisition System Interface to Computers" 
See listing under (linear) Converters (National) 

4 "A PROM Programmer for the SC/MP LCDS" 
See listing under {Memory) PROMs (National) 

5 ",uPD371 Magnetic Tape Cassette/Cartridge Controller 
Users Manual" 
(,uPD371) 
Gives description,. timing and circuit diagrams. Assembly language 
listing for use with NEC's S080A. 
NEC Microcomputers $10.00 (58 pgJ 

~ ",uPD372 Floppy Disk Controller Users Manual" 
(PPD372) 
Provtdes t1!Xt, timingdtagrams and schematics ptus software "stings. 
NEC Microcomputers $10;00 (70 pgJ 

7 ",uPD372 Mini-Floppy Disk Controller Users Manual" 
(,uPD372) 
Supplements the Floppy Disk Manual for Mini-Floppy applications. 
NEC,Microcomputers $10.00 (44 pgJ 

8 "MN1400 Series 4-Bit One~Chip Microcomputers User's 
Manual" 
(MN1400, MN1402, MN1498, MN14991 
Introduces the MN1400 family. Encompasses system architecture, 
timing, and the instruction set including examples of various com-
mands and routines. 
Panasonic (65 pg.l 

9 "Programmable Interval Timer. and Counter for Use with 
RCA COS MAC Development ~ystems" 
(CDPlS0Q) 
Gives the circuits and logic diagrams for a programmable interval 
timer and counter for use with the COS MAC development systems. 
Discusses the commands used for its operation and gives four sam· 
pie programs. 
RCA ICAN-6482 

10 "Interrupt Priority Resolution Circuit for Use with 
RCA COS MAC Development Systems" 
(CDP180Q) 
Circuit and program for use when resolution in software is not suf· 
ficiently efficient. 
RCA ICAN-6485 (3 pgJ 

11 "Adding Two-Level 110 Interface Capability to 
RCA COSMAC Development Systems" 
(CDPI800) 
Circuit to expand I/O capability. 
RCA ICAN·6486 (2 pg.) 
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Systems (cont) 

12 "Alphanumeric Display for Use with RCA COS MAC 
Development Systems" 
(CDP1800) 
Circuit and program for self·scanning dot~matrix display. 
RCA ICAN·6488 (3 pgJ 

13 "Analog-to-Digital Converter for Use with RCA COSMAC 
Development Systems" . 
(CDP1800) 
Circuit and progr.am to use the Burr·Brown ADC55 12·bit converter. 
RCA ICAN·6490 (2 pgJ . 

14 "PROM Programmer for RCA COSMAC Development 
Systems" 
(CPD1800) 
Circuit and program to program, copy, verify and list contents of 
1702, 2704 and 2708 PROM's. 
RCA ICAN·6491 (S pgJ 

. 15 "Hexadecimal Keyboard Interface for Use with 
RCA COSMAC Development Systems" 
(CPDlSOQ) 
Circuit and program including debounce routine for 16 key keyboard. 
RCA ICAN·6516 (2 pgJ 

16 "Guide to Better Handling and Operations of CMOS 
Interated Circuits" 
Recommends. specific handli.ng and operating practices to minimize 
the probabiiity of damage in manufacturing and f'ield environments. 
RCA ICAN·6525 (5 pg,) 

17 "Register-Based Output Functions for RCA COSMAC 
Microprocessors" . 
(CDP1802, CDP1S52) 
Describes circuits using the CDPlS52 110 port for outputting infor-
mation from any of the 16 general purpose scratch pad registers of 
the CDP1802 microprocessor. 
RCA ICAN·6562 

18 "Design of Clock Generators for Use with RCA COSMAC 
Microprocessor" 
(CDP1802) 
Describes a crystal controlled clock generator using-on-chip cir· 
cuits and crystal and RC generators using external circuits. 
RCA ICAN·6565 

19 "Power-On Reset/Run Circuits for the RCA CDP1802 
COSMAC Microprocessor" 
Provides diagrams and discussions of several circuits which enable 
a power·on reset I run capability for the device. 
RCA ICAN-6581 (2 pg.l 

20 "User Manual for the CDP1802 COSMAC Microprocessor;' 
(CDP1802) 
Describes the device architecture and its instruction set with ex
amples of each command. Reviews basic programming techniques 
and supplies timing diagrams. . 
RCA MPM·201A $5.00 (115 pg.l 

21 "Microprocessor Prototyping Card" 
(2650) 
Describes features of the 2650PCI001 microcomputer. 
Signetics Application Memo (2 pg.l . 
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1 

3 

I 4 

I 
r 5 

\ 

I 
i 
i6 
j 

I 
I 7 

j 

I 

"' 

.. A Guide to the Selection of Support Components for the 
Series 3000 Microprocessor" 
(N300 1, N3002) 
Categorizes the various components used to implement major sec· 
tions of a typical microprocessor system. 
Signetics AM·l (4 pg.l 

A User's Guide to the Series 3000 Microprocessor 
Chip Set" 
(N3001, N3002) _ 
Describes devices, instruction sets. Design examples included. 
Signetics AM·2 (14 pg.) 

"Address and Data Bus Interfacing Techniques" 
(2650) 
Discusses address and data bus drive requirements. Covers methods 
for increasing the system drive capability. 
Signetics MP53 (8 pgJ 

"How to Design with the Control Store Sequencer, aX02" 
(8X02) 
Presents a functional description and gives microprogramming sys
tem suggestions. 
Signetics Bipolar Application Memo 3 (6 pgJ 

"aX300 InpuflOutput Design" 
(8X300) . 
Describes typical interfacing techniques to the- 8X300 using 8T32/ 
33 or 8T35/36 bidirectional 1/0 ports. 
Signetics (2 pgJ 

"SX300 FlOPPY Disk Interface" 
(8X300) 
Describes the 8)(300 control of a floppy disk drive with a minimum 
amount of additional circuitry. 
Signetics (2 pg,) -

"aX300Remote Alphanumeric Terminal Controller" 
(8X300) 
Describes how an 8X300 interfaces to a simple keyboard I display 
device with a minimal amount of interface circuitry. 
Sigiieti(;s (2 pg.) 

1"'-:--__ 

Systems (cont) 

8 

9 

10 

11 

"aX300 Interface to External Read/Write Memory" 
(8X300) 
Explains how to connect the 8X300 Jnterface Vector (IV) bytes to 
the address, data and control lines of an external memory. 
Signetics (3 pgJ 

"aX300 256 Way Branch" 
(8X30Q) I Explains how the 8X300 Execute instruction provides a fast and I 
efficient method of converting one code structure to another in " 
communications applications. 
Signetics (1 pgJ 

"aX300 Fast IV Select" 
(8X30Q) 
Explains how the Interface Vector (IV)" bytes and working storage 
can be selected within the same instruction where it is used. 
Signetics (1 pgJ 

"Interfacing the a700 AID Converter with the aoao ,uP 
System" 
(8700, 8701, 8702) 
Presents use of the 8700 AID converter with the 8080 microproces
sor. Provides techniques for interfacing the two and methods for 
handling multiple converts with increased throughput. 
Teledyne Semiconductor AN·8 (6 pgJ 

"Minimum System Design TMS 9900 16·Bil 
Microprocessor" 
(TMS990Q) 
Explains system design, system performance, and minimum system 
configuration. 
Texas I nstruments Application Report {CA·184A (7 pgJ 

"TMS 5501 110 in TMS aOaOA ,uP Systems" 
(TMS5501, TMS8080A) 
Describes operation and use of this inputi output controller. 
Texas Instruments Application Report (CA·185A (18 pgJ 

"Software Design for Microprocessors" 
(SBP0400, TMSlOOO. TMS5501, TMS8080, TMS9900) 
Presents basic microprocessor fundamentals. Includes such topics 
as basic terms, basic machine architecture, instruction sets, and 
programming. $ample design problems are examined. 
Texas Instruments $12.50 (385 pgJ 
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,how to use, 

This section is divided into three parts: a table of, 
those manufacturers willing to perform MIL.;STD-
883 screening, a two way military to commercial' 
cross reference index, and the Qualified Pa~s List 
broken down into functions. It not only shows what 
devices are on the list and which manufacturers' 
supply them, but also it decodes the military 
numbers into familiar terms. 

the military parts directory 
The next page contains a table showing the manu
facturers who have advised that they want to screen 
devices to MIL-STD-883 and/or perform other 
environmental screening. The table also indicates 
which companies are currently qualified to supply 
one or more devices on the QPL list. Such achieve
ment is apt to indicate that these companies ~re 
well equipped to perform 883 testjng. The follow;. 
ing two pages provides convenient cross references 
between M38510 numbers and their commercial 

. equivalents; plus indication of what device~ are 
listed in the latest QPL. 

The heart of this section is the functional QPL 
parts list. It is based on the latest Defense Elec-' 
tronics Supply Center Qualified Products List 
(QPL-38510-XX) at the time of publication. The 
revision and date of this list are indicated at the 
bottom of each page. Like the Master Selection 
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Guide, the devices are classified my major func
tions; within each function the devices are arranged 
in alphanumeric order, .which automatically groups 
CMOS together, 5400 'Series together, etc. 

A complete military part number includes a three 
letter suffix signifying the device class and pack-. 
agtng. The definitions of these letters are given in . 
the Part Number Guide under "JAN Nomencla
ture," All the devices listed here meet class B 
and C requirements, a few devices (CMOS) meet 
class A specifications. The package styles and 
lead finishes that each manufacturer is qualified ' 
to supply can be determined by consulting the., 
official QPL or by contacting the individual man
ufacturers. Once you have found the names of' 
the companies you need to contact, you can reach 
them by using the information in the Manufacturers 
and Distributors Directory. 
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Ie MASTER MILITARY DEVICE 'TESTING' 
MIL-STD-883 OTHER 

- SCREENING SCREENING 

Advanced Micro Devices I X I X i -- .. --1--~.. [ X / .. --~---J X I X ! X 
American Micro- I! I ' I 

~~'i;;:S~;~~es~---- I --+ I -- - -- j ~.+-~ ~ -~--

MANUFACTURER Linear~~o~T~~SSA I Class B I ClaS.~lInary I Industrial 

~r~~~~~~~~--~i~~~~_--t-=-~! -_~--=- - -~t- x= ----r-r~~ -rl-~-
t ~ !- --- - - ---=c----,----- . ______ .,,_..1-___ ._ 

~~~;:~~rrays - ----- --. t -. - --=1 -----r --- ---r-----1---- i~~+---~+-H, ~ 

~:~:~~~~~~~--~t~; ~-_~-x-tl OTL fl--=t> I ~ I ~. I ~ I ~ 
:~~:::;::duct~~- ~~-. :=t~-=- PROM~ . _+ __ ~ ____ , .. _~ ~ ~ ~ 
I~tel -----·.-.·==~=--t~------------~-~--· --- __ x__ X ~ r-~ 
;:::~=:~'-~ic:~~~uit~=_l=~x __ _ _ _______'__ ____ . ___ ~_ ~- X X ~ ~ 
~i;~t:~~c:~:ems I-~~-~~t OTL _______ --~-___ I ~ --~--+ ---i--
Micro Networks I I 'x X X X 

_ ~~;~a::e-r ... -_-- --~ -- [--l~-t--~--~ ~-~=< .+n_ X X 

Mitel Semiconductor _______ _ .. _. ----f-- __ X _____ . X X X X 
Monolithic Memories X X X X X 

Mostek 

Motorola Semiconductor 
-----_ .. _-- "- -, 

X 

~:E;y-S:i~o~~uc,or~-- i:~~=t~=-f~=~-~-l--""'l- ~--i-H----~ , >-r-f-
. preci~i~~~<?~~ithi~~-=--~~-~=r--'----r-- . --.-1 .. -J _~-- ~-- x~==I---'~~~~~I-~-=t X I X 

Rayt~eon_~!~.i~0..'1ductor .-----t--- ' I X J ,,,_H, ----L~ 1 ____ X -- - -- X I X +---.-~----+--~--
-~;k~~stat€---___ ~~j_~-=-J-j~--+-x . ___ x_1 ~ ~ ~!±t:-J= 

!~:~~~~eneral ··-tJ_+-~---+-~ I ~ --+-=-~_~__.~ ~ 
:MC_~C~~y;e~s-~= - - -t---J-------- X ~ ~ ~----~--
~~:~-~~a-t~-~~~!i!~-.- ·1 ·--T---~--+-··-··--T---·r- ~ I ------~--l·-., i--·-~--t ~ . 

--1,····---,-·· . lm·.,·-·------··-r- -- --"-"'y---- x- ···,--x-----r--x·--·-·f-X--f---x--
?E!..a_Q~~~.I~ctric . - -------·-·-1------·----t------·--·+----~ ----t--~-----+ --+I-----t-----+-----~ 

.;i:~:~~~!~:::~e~s--~_-~ •..... y. __ ... _ :t.~i;--:)t'·~. -~~.:: .. -_._-.·p_--~.-~-.-~ •• -•• ~ •• --._·~--._ •. _.i J.
Ttl, -_--_ .• _ ...••.• ·.ll:': ...•. _ .•. _ :v:_ t~v'-.' '_.-~:d ~~T-!T:-

.~!e'edyne-~s~ii~~~~~~~~r--.. -.---t- ..•..• . ". ,,_ 1_ -r _ _.. ~~_ .x X X 
It'!_x~~_!~~t.':l!.mpnt~ t X X X 

.. ~,,,:.c,.,,;;Taw X X X X X 
'-;~':~ \-'~'-;i----~.-----------~-".--".-.---. ~ 

'Zilog X X X X 

EXPLANATION: 
The "MfL-M-38510" section indicates the Ie manufacturers currently providing Q.P.l. ICs. More detailed information on the specific devices is given in 

. -'t, the Qu.lified Products lists which follow. . 
The "MIL-STO-883 Screening" section lists those manufacturers who are bath set up and actively want to screen devices to the levels indicated. 

·····;~IOther Screening" shows those who report that theywant business calling for special military 'and industrial environment screening procedur~s. 
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Device M38510/ QPl 

OG300 Proposed 
OGlOl Proposed 
OF302 Proposed 
OG303 Proposed 
OG304 Proposed 
OG305 Proposed 
OG306 Proposed 
HPROM0512 20101 X 
TMS4050 23502, X 
TMS4060 23501 ' 
0026 03501 
lOlA 10103 X 
102 10601 
10501 06001 X 
10502 06002 X 
10504 06201 
10505 06003 X 
10506 06004 X 
10507 06005 X 
10509 06006 X 
10531 06101 
10535 06104 
10576 06103 
10597 06202 
106 10303 
10631 06102 
108A 10104 
110 10602 
111 10304 X 
118 10107 X 
2101 10105 
2108 10106 
2111 10305 
2680 23501 X 
3018 10801 X 
3045 10802 X 
4000 05201 X 
4001 05202 X 
4002 05203 X 
4006 05701 X 
4007 05301 X 
4008 05401 
4009 05501 ,X 
4010 05502 X 
4011 . 05001 X 
4012 05002 X 
4013 05101 X 
4014 05702 X 
4015 05703 X 

, 4017 05601 X 
4018 05602 X 
4019 05302 X 
4020 05603 X 
4021 05704 X 
4022 05604 X 
4023 05003 X 
4024 05605 X 
4025 05204 X 
4027 05102 X 
4030 05303 X 
4031 , OS705 X 
4034 05706 
4041 05505 X 
4049 05503 X 
4050 05504 X 
5280 23505 
5303 20101 
5304 20102 
54HOO 02304 X 
54HOI 02306 X 
54H04 02305 X 
54H08 15501 X 
54H10 ' 02303 X 
54H101 02205 X 
54H103 02206 X 
554Hll 15502 X 
43H2O 02302 X 
54H21 15503 X 
43H22 02307 X 
54H30 02301 X 
54H4O 02401 X 
54H50 04001 X 
54H51 04002 X 
54H53 04003 X 
54H54 04004 X 
54H55 04005 X 
54H72 02201 X 
54H73 02202 X 
54H74 02203 X 
54H76 02204 X 
54lS00 30001 X 
54LS02 30301 X 

D,.ice 

54lS03 
54lS04 
54LS05 
54lS08 
54lS10 
54LS107 
54LS109 
54LSll 
54LS1l2 
54LS113 
54LS114 
54LS12 
54LS122 
54LS123 
54LS125 
54LS126 
54LS13 
54LS132 
54LS138 
54LS139 
54LS14 
54LS15 
54LS151 
54LS153 
54LS157 
54LS158 
54LS164 
54LS174 
54LS175 
54LS181 
54LS194 
54LS195 
54LS20 
54lS21 
54LS22 
54LS221 
54LS251 
54LS253 
54lS257 
54LS258 
54LS,~!) 

" 

54LS266 
54LS27 
54LS28 
54LS283 
54LS295 
54LS30 
54LS32 
54lS365 

' 54LS366 
54LS367 
54LS368 
54LS37 
54LS38 
54LS395 
54 LS40 
54LS42 
54(S47 
54LS51 
54LS54 
54LS73 
54LS74 
54LS76 
54LS83 
54LS85 
54LS86 
54LS95 
54LS96 
54LOO 
54L02 
54L03 
54L04 
54L10 
54L121 
54L122 
54L164 
54L193 
54L20 
54L30 
54L42 
54L43 
54L44 
54L46 
54L47 
54L51 
54L54 
54L55 
54L71 
54L72 
54L73 
54L74 
54L78 

Cross Reference 
Commercial to Military 

M3851 0/ QPL Device 

30002 X 54L86 
30003' X 54L90 
30004 X 54L91 
31004 X 54193 
30005 X 54L95 
30108 X 54S00 
30109 X 54S02 
31001 X 54S03 
,30103 X 54804 
30104 X 54S05 
30105 X 54S08 
30006 X 54S09 
31403 54SlO 
31401 54S11 
32301 54S112 
,32302 54S113 
31301 X 54S114 
31302 X 54S133 
30701 X 54S134 
30702 X 54S135 
31303 X 54S14O 
31002 X 54S15 
30901 X 54S151 
30902 X 54S153 
30903 X 54S157 
30904 X 54S158 
30606 54S174 
30106 X 545175 
30107 ,X 54S181 
30801 X 54S182 
30601 545194 
30602 54S195 
30007 X 54S20 
31003 X 54S22 
30008 X 54S251 
31402 54S257 
30905 548258 
30908 54S30 
30906 54S40 
30907 54S51 
32102 X 54S64 
30j03 X 54865 
30302' X 54S74 
30204 X 54S85 
31202 X 54S86 
30606 5400 
30009 X 5401 
30501 X 5402 
32201 5403 
32202 5404 
32203 5405 
32204 5406 
30202 X 5407 
30203 X 5408 
30607" 5409 
30201 X 5410 
30703 54107 
30704 , 5412 
30401 X 54116 
30402 X 54121 \ 
30101 X 54122 
30102 X 54123 
30110 X 54125 
31201 X 54126 
31101 X 5413 
30502 X 54132 
30603 5414 
30604 54145 
02004 X 54147 
02701 X 54148 
02006 X 54150 
02005 X 54151 
02003 X 54153 
04201 54154 
04202 54155 
02802 54156 
02503 54157 
02002 X 5416 
02001 X 54160 
02901 54161 
02902 54162 
02903 54163 
02904 54164 
02905 54165 
04101 5417 
04102 54170 
04103 54174 
02101 X 54175 
02102 ,X 54180 
02103 X 54181 
0210S X 54182 
02104 X 54192 

NOTE: Items marked X in the QPL column are listed on QPL·38510·30 with at least one source. 

@IC MASTER 1978 

M38510/ QPL Device M38510/ QPL 
02601 54193 01309 X 
02501 54194 00905 X 
02806 54195 00906 X 
02502 5420 00102 X 
02801 X 5423 00402 X 
07001 X 5425 00403 X 
07301 X ,5426 00805 X 
07002 X 5427 00404 X 
07003 X 5428 16201 
07004 X 5430 00101 X 
08003 5432 16101 X 
08004 54365 16301 
07005 X 54366 16302 
08001 X ' 54367 16303 
'07102 54368 16304 " 

07103, 5437 00302 X 
07104 5438 00303 X 
07009 X 5440 00301 X 
07010 X 5442 01001 X 
07502 5443 01002 X 
08101 X 5444 01003 X 
08002 X 5445 01004 X 
07901 X 5446 01006 
07902 X 5447 01007 
07903 X 5448 01008 X 
07904 X 5449 01009 X 
07105 5450 00501 X 
07106 5451 00502 X 
07801 X 5453 00503 X 
07802 5454 00504 X 
07601 5470 '00206 X 
07602 5472 00201 X 
07006 X 5473 00202 X 
07007 X 5474 00205 X 
07905 5475 01501 X 
07906 5476 00204 X 
07907 5477 01502 X 
07008 5479 00207 X 
07201 X 5482 00601 X 
07401 X 5483 00602 X 
07402 X 5485 15001 X 

' 151403 X 5481) 00701 'x 
07101 X 5490 01307 X 
08201 X 5492 01301 X 
07501 X 5493 013021 X 
00104 X 5495 00901 X 
00107 X 5496 00902 X 
004OJ. X 55107 10401 X 
00109 X 55108 10402 X 
0011'15 X 55113 10405 X 
00108 X 55114 10403 X 
00801 X 55115 10404 X 
00803 X 555 10901 X 
0160i X 556 10902 
01602 X 5603 20201 
00103 X 5623 20202 
00203 X 710 10301 X 
00106 X 711 10302 X 
01503 X 723 10201 X. 
01201 X 741 10101 X 
01202 X 747 10102 X 
01203 X 76L42 02906 X 
15301 76L70 02805 X 
15302 X 7831 10406 
15101 X 7832 10407 
15103 X 8250 15204 X 
15102 X 8251 15205 X 
01005 X 8252 15206 . X 
15601 9093 03304 
15602 930 03001 X 
01401 X 9300 15901 X 
01406 X 9304 00603 X 
01403 X 9309 01404 X 
15201 X 9312 01402 X 
15202. X 9314 01504 X 
15203 X 932 03101 
01405 X 9322 01405 X 
00802 X 9324 15002 X 
01303 X 933 03105 
01306 X 935 03002 X 
01305 X 936 03003 X 
01304 X 940 03002 X 
00903 X 944 03102 
00904 X 945 03301 
'00804 X 946 03004 X 
01801 X 948 03302 
01701 X 950 03303 
01702 X 951 03201 

01901 X 957 03103 
958 03104 

01101 X 9601 01204 X 
01102 X 9602 01205 X 
01308 X 962 03005 X 

155 \, 
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M385101 

00101 
00102 
00103 
00104 
00105 
00106 
00107 
00108 
00109 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
00301 
00302 
00303 
00401 
00402 
00403 
00404 
00501 
00502 
00503 
00504 
00601 
00602 
00603 
00701 
00801 
00802 
00803 
00804 
00805 
00901 
00902 
00903 
00904 
00905 
00906 
01001 
01002 
01003 
01004 
01005 
01006 

·01007 
01008 
01009 
01101 
01102 
01201 
01202 
01203 

.01204 
01205 
01301 
01302 
01303 
01304 
01305 
01306 
01307 

. 01308 
01309 
01401 
01402 
01403 
01404 
01405 .......... 
v>"+v5 
01406 
01501 
01501 
01502 
01503 
01504 

01602 
01701 
01702 
01601 
019Ul 
02001 
02002 
02003 
02004 
02005 

Device 

5430 
5420 
5410 
5400 
5404 
5412 
5401 
5405 
5403 
5472 
5473 
54107 
5476 
5474 
5470 
5479 
5440 
5437 
5438 
5402 
5423 
5425 
5427 
5450 
5451 
5453 
5454 
5482 
5483 
9304 
5486 
5406 
5416 
5407 
5417 
5426 
5495 
5496 
54164 
54165 
54194 
54195 
5442 
5443 
5444 
5445 
54145 
5446 
5447 
5448 
5449 
54181 
54182 
54121 
54122 
54123 
9601 
9602 
5492 
5493 
54160 
54163 
54162 
54161 
5490 
54192 
54193 
54150 
9312 
54153 
9303 
9322 _ ... _ ... 
:J'+i:J1 

54151 
5475 
5475 
5477 
54115 
9314 
5~8 
5409 
54174 
54175 
54170 
54180 
54130 
54120 
54L10 
54LOO 
54L04 

QPL 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
'f.. 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
0" 

A 

X 
X 
X 
X 
X 
X 

" X 
X 
X 

X 
X 
X 
X 
X 
X 

M3851 01 Devj.ce 

02006 54L03 
02101 54L71 
02102 54L72 
02103 54L73 
02104 54L78 

i 02105 54L74 

I 
02201 54H72 
02202 54H73 
02203 54H74 

i 02204 54H76 
I 

I 02205 54H101 

I 
02206 54H103 
02301 541:130 
02302 54H20 
02303 54HlO 
02304 54HOO 
02305 54H04 
02306 54H01 
02307 54H22 
02401 54H40 
02501 54L90 
02502 54L93 / 
02503 541193 
02601 54L86 
02701 54L02 
02801 54L95 
02802 541164 
02805 76L70 
02806 54L91 
02901 54L42 
02902 54L43 
02903 54L44 
02904 54L46 
02905 54L47 
02906 76L42 
03001 930 
03002 935 
03003 936 
03004 946 
03005 962 
03101 932 
03102 944 
03103 957 
03104 958 
03105 933 
03201 951 
03301 • 945 
03302 948 
03303 ntn 

.,.JV 

03304 9903 
03501 0026 
04001 54H50 
04002 54H51 
04003 54H53 
04004 54H54 
04005 54H55 
04101 54151 
04102 54154 
04103 54L55 
04201 541121 
04202 54Ll22 
05001 4011 
05002 4012 
05003 4023 
05101 4013 
05201 4000 
05102 4027 
05202 4001 
05203 4002 
05204 4025 
05301 4007 

i 
05302 4019 

" _ '" 7 ~ 

4UJU ():>j!j,j 

0540i 4008 
05501 4009 
05502 4010 
05503 4049 
nCc:ftA. 
V";~V"" 

Jlf\CI'\ 
"'tVJV 

05505 4041 
G56Gi 401; 
05602 4018 
05603 4020 
05604 4022 
05605 4024 
05701 4006 
05702 4014 
05703 4015 
05704 4021 
05705 4031 
05796 4034 

MILITARY PARTS INDEX-QPL/DEVICE 

Cross Reference 
Military to Commercial 

~. .<, ...... ." ... ".,., ..... = ... ~'""-~""'.-l-.='="~~ ... ~,.,.-"'=.""~,~ ___ 

QPL M38510/ 

X 06001 
X 06002 
X 06003 
X 06004 
X 06005 
X 06006 
X 06101 
X 06102 
X 06103 
X I 06104 
X 06201 
x 

I 
06202 

X 07001 
X 07002 
X 07003 
II 07004 
X 07005 
X 07006 
X 07007 
X 07008 

07009 
07010 
07101 
07102 

X 07103 
X 07104 

07105 
07106 
07201 
07301 
07401 
07402 
07403 
07501 
07502 

X 07601 
oX 07602 
X 07801 
X 07802 
X 07901 

07902 
07903 
07904 
07905 
07906 
07907 
08001 
08002 
08003 
08004 
08101 

X 08201 
X 10101 
x 10102 
X 10103 
X 10104 
X 10105 
X 10106 

10107 
10201 
10301 

X 10302 
X 10303 
X 10304 
X 10305 
X 10401 
X 10402· 
X 10403 
X 10404 
X 10405 
X 10406 
X 10407 
x 10601 

10602 
l( 10801 
X 1-0802 
X 10901 
X 10902 
X 15001 
x i5u02 
X 15101 
X 15102 
X 15103 
X 15201 
X 15202 
X 15203 
X 15204 
X 15205 
X 15206 

15301 

Device 

10501 
10502 
10505 
10506. 
10507 
10509 
10531 
10631 
10576 
10535 
10504 

. 10597 
54S00 
54S03 
54S04 
54S05 
54S10 
54S20 
54S22 
54S30 " 
54S133 
54S134 
54S74 
54S112 
54S113 
54S114 
54S174 
54S175 
54S40 
54S02 
54S51 
54564 
54565 
54S86 
545135 
54S194 
545195 
54S181 
54S182 
54S151 
545153 
545157 
545158 
54S251 
'54S257 
54S258 
5.4S11 
54S15 
54S08 
54509 
54S140 
54585 
741 
747 
lOlA 
l08A 
2101 
2108 
118 ..,,,., 

, II-v 

710 
711 
106 
111 
2111 
55107 
55108 
55114 
55115 
55113 
7831 
7832 
102 
110 
31}18 
3045 
555 
556 
5485 
~324 
5413 
5414 
54132 
54154 
54155 
54156 
8250 
8251 
8252 
54125 

QPL 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 

X 
X 

X 

" X 
X 
X 
X 
X 
X 
X 
X 
X 

i 

M38510/ 

15302 
15501 
15502 
15503 
15601 
15602 
15901 
16101 
16201 
16301 
16302 
16303 
16304 
20101 
20102 
20201 
20202 
23501 
23501 
23502 
23505 
30001 
30002 
30003 
30004 
30005 
30006 
30007 
30008 
30009 
30101 
30102 
30103 
30104 
30105 
30106 
30107 
30108 
30109 
30110 
30201 
30202 
30203 
30204 
30301 
30302 
30303 
30401 
30402 
30501 
30502 
30601 
30602 
30603 
30604 
30606 
30£06 
30607 
30701 
an''' .... V/UL 

30703 
30704 
30801 
30901 
30902 
30903 
30904 
30905 
30906 
30907 
30908 
31001 
31002 
31003 
31004 
31101 
31201 
31202 
31301 
Ji302 
31303 
31401 
31402 
31403 
32102 
32201 
32202 
32203 
32204 
32301 
32302 

Device 

54126 
54H08 
54H11 
54H21 
54147 
54148 
9300 
5432 
5428 
16301 
16302 
16303 
16304 
HPROM0512 
5304 
5603 
5604 
2680 
TMS4060 
TMS4050 
5280 
54LSOO 
54LS03 
54LS04 
54LS05 
54LSI0 
54LS12 
54LS20 
54LS22 
54LS30 
54LS73 
41574 
54LS112 
54LS1l3 
54LS1l4 
54LS174 
54LS175 
54LS107 
54LS109 
54L576 
54lS40 
54L537 
54L538 
54LS28 
54LS02 
54LS27 
54LS266 
54lS51 
54LS54 
54L532 
54LS86 
54LS194 
54LS195 
54LS95 
54L596 
54LSl64 
54L5295 
54lS395 
54LS138 
54LS139 
54L542 
54LS47 
54tS181 
54LS151 
54L5153 
54LS157 
54LS158 
54LS251 
54lS257 
5415258 
54LS253 
54LSll 
54LS15 
54LS21 
54 LSI}8 
54LS85 
54LS83. 
54LS2SS 
54LS13 
54LS14 
54LS132 
54LS123 
54lS221 

·54LS122 
541526 
54lS365 
54LS366 
54LS367 
54L5368 
54LS125 
54lS126 

QPL 

X 
X 
X 
X 

X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
·x 
X 
X 
X 
X 

;X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 

'X 
x 
X 
'I. 
X 
X 
x 
X 
X 
X 

x 
X 
X 
X 
X 

t!OTE: items marked X in the QPL column are listed on aPL·3851O-30 ,with at least one source. 
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DIGITAL 
ARITHMETIC FUNCTION 

Device M38510/ Description 

5482 00601 2-Bit Binary Fuil Adder 

5483 00602 4-Bit Binary Full Adder 
(Look-Ahead Carry) 

5485 15001 4-Bit Magnitude 
Comparator 

Source 

ITT 
~1ctorofa 

ITT 
Motorola 
Signetics 
TI 
Motorola 
Signetics 

.54181 ·01101 Arithmetic Logic/ 
Function Generator Signetics 

54182 01102 Look-Ahead Carry Motorola 
Generator Signetics 

.::;-54.;.:l:.::S~83~~3~1=,20~1::....-_4--:----=B~it~B=-=-i::.::na:;..:.r.;-,y ..:.F.;-.UI...:.j ..:..A:;..:.dd.:::.ce:;..:.r_.....,R:=7'ayth eon 
54LS85 31101 4-Bit Magnitude Signetics 

Comparator TI 
54lS181 30801 ALU/Funetion Generator Signetics 
'::;-5;:..,4~l~S72::::.:83;~~3~1'::;-2~0~2~==4t-::::.:Bi:-:-t-=B,;.:in-,-a:.:..:ry;.-;-.:-Fu~I-,--1 :;..:.Ad.:::.cd=-:e..:..r_-'-R.aytheon 
54S85 08201 \ 4-Bit Magnitude 

Comparator Signetics 
54S181 07801 ALU/Funetion Generator Signetics 
9304 =,00~6~0~3_....:D:-::u::=:a7-1 7FU;:-:-I.:...1 A:..:,d~d:;..:.e-;--r _. _~_--:-M~o-:::torola 
9324 15002 4-Bit Magnitude Motorola 

Comparator 

BUFFERS, INVERTERS 
4007 05301 Dual Complementary Pair National 

plus Inverter ,RCA 
4009 . 05501 Hex Buffer/Converter, National 

Inverting RCA 
40i~6fHexBuffer/Converte~ional-

Non-Inverting RCA 
4041 05505 Quad True/ 
-::-::-::-:::-_--::-=-=-=-::=--_C:::-o:..:.m:Plement Buffer 
4049 05503 Hex Buffer/Converter, 

Inverting 
4"'-'0'""5-0--0-55-0-4--Hex Buffer-/Converter, 

Non-Inverting 
5404 

5405 

5437 

5438 

5440 

00105 Hex Inverter 

00108 Hex Inverter, O/C 

00302 Quad 2-lnput NAND 
Buffer 

00303 Quad 2-lnput NAND 
Buffer,O/C 

00301 Dual 4-lnput NAND 
Buffer 

RCA 
National 
RCA 
National 
RCA 
Fairchild 
ITT 
Motorola 
Natio.nal 
SigneHcs 
TI 
Fairchild 
ITT 
Motorola 
National 
Signeties 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchitd 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 

54125/6 15301/2 
54H04 02305 

Quad Gated Buffer, 3 State Signeties 
Hex Inverter- Fairchild 

ITT 
Motorola 
Signetics 
TI 

54H40 02401 

54LS04 30003 

54LS05 30Cl04 

Dual 4-lnput NAND Buffer Motorola 
• Signeties 

TI 
Hex Inverter 

Hex Inverter, O/C 

Fairchild 
Motorola 
National 
Signetics 
National 
Signetics 

54LS28 30204 Quad 2-lnput NOR Bllffer Signeties 
54f§3T-30202- Quad2-lnpiii NAN-OBuffer Nationai-

Signetics 
54lS40 30iOT-- DuaI4-lnputNAffOBuffer--Niif!onaf 

Signetics 
5"'4:-:-l-=-04-O----:cO-=-20=-=0=-=5--=Hc:-e-x-=':-n-ve--r-:-te-r-----:Nati ona I 

=-54-;-:S:-=0-:o-4 __ 0-=-7-=-00::--:3,--_H,..,.-e.x Inverter Signetlcs 
54S05 0-=7,.c.00-=-4,-----:=-H_ex-:-In,verter, O;C----sigiletTcs 
5=4,-,S4,...0::-..-.:.0-,-72=-0_1_:---,0.,.u-a--,' ,...4-_'",-,,-P-,-u:.c..t. NAND Buffer Signetics-
9-,--3-,-5 __ 0=-3::..::0..:..0:::..2 __ H-,ex-,-.I nverte r ITT 
936 03003 Hex Inverter ITT 

©IC MASTER 1978 

COUNTERS 
Device M38510/ Description Source 

4017 05601 Decade Counter/Divider, 
Decoded Output RCA 

4018 05602 Presettable Divide-by-N 
_,---_____ counter RCA 
4020 05603 i4-Bit Binary Counter RCA 
4022 05604 Divide-by-8 Counter/ 

Divider, Decoded Output RCA 
4024 05605 7-Bit Binary Counter RCA 
5~4'-,9-'-0--=-0 1=-:3-'-0-'-7 --'oD-ec-ade Counter, R'7i p-p7Ie---;:;IT:;T-'--

Motorola 
5492 01301 Divide-by-12 Counter ITT 

5493 01302 

54160 01303 

(+2, +6) Motorola 

4-Bit Binary Counter 

Synchronous Decade 
Counter 

Signeties 
ITT 
Motorola 
Signeties 
Motorola 
National 

~...,....._~~ __ ---c ____ o--=-c----=-,--__ S_igneties 
54161 01306 Synchronous 4-Bit Binary ITT 

54162 01305 

Counter Motorola 
National 
Signetjes 

Fully Synchronous Decade Motorola 
Counter National 

:::-r::-=-_-=--=-~,------=~~----: __ --::-=:--:--_S~igneties 
54163' 01304 Fully Synchronous 4-Bit Motorola 

,. 
54192 01308 
54193 01309 

DECODERS 
5442 

5443 

5444 

5445 

0100.1 

01002 

01003 

01004 

Binary Counter National 
Signetics 

Decade Up/Down Counter Motorola 
Binary Up/Down Counter Motorola 

BCD-to-Decimal Decoder 

Excess 3-to-Decimal 
Decoder 
Excess 3-Gray-to-Decimal 
Decoder 
BCD-to~Decimal Decoder, 
O/C 

In 
Motorola 
Signetics 
Motorola 
Signetics 
Motorola 
Signeties 

Motorola 
54~01008 BCD-to-Seven Segment 

Decoder/Driver with 
lOV Output . Motorola 

5449 01009 BCD-to-7 Segment 
Decoder, O/C Motorola 

54145 01005 BCD-to-7--;s~e'::'gm-e-n-;-t---------=:':":':=':'::":'::" 
Decoder Motorola 

s4f48-T5-60-2 -8-BTtP-riorifYE:n~sTglletics 
54154 15201 4-Llne to 16-line 

Decoder/Demultiplexer Signetics 
54155 15202 Dual 2-line to 4-line 

Decoder/Demultiplexer Motorola 
54156 ---r5203DUaiHTri-e-fo4-Line 

Decoder /Demultiplexer Motorola 
Fairchild 
Motorola 
Raytheon 

54LS138 30701 3-to-8-line Dec-oder/ 
Demultiplexer 

54LS139 30702 Dual- 2-lin-e-:-to---=-4-"7L-:-in-e--F~liiaiTId 
Decoder/Demultiplexer Motorola 

Raytheon 
54lS42~BCD to DecTm1iTOeco-der---MotorOta-
8250 15204 Binary-to-Octal Decoder Signetics 
8zsT--15205--lfcb:Yo=OecTrriaIDeCOderSTgnetics 
8252 15206 BCD-to-Decimal Decoder SigneITCS 

DRIVERS 
5406 00801 Hex Inverter Buffer/ Fairchild 

Driver! O/C High Voltage Motorola 
Outpu National 

TI 
5407 00803 Hex Buffer/Driver, O/C Fairchild 

High Voltage Output Motorola 
National 
TI 

5416 00802 Hex Inverter Buffer/ Fairchild 
Driver! O/C High Voltage Motorola 
Outpu National 

TI 
5417 00804 Hex BuHer/O~-Fa-irchiid 

O/C High Voltage Output Motorola 
National 
TI 

BASED ON QPL-38510·31, 1 NOVEMBER 1977 

FLlp·FLOPS 

Device M38510/ 
4013 05101 

4027 05102 

5470 00206 

Description 
Dual "D" Flip-Flop with 
Set/Reset 
Dual J-K Master-Slave 
Flip-Flop 
Positive Edge-Triggered 
J-K Flip-Flop 

J-K Master Slave 
Flip-Flop (AND Inputs) 

Source 
National 
RCA 
National 
RCA 
Fairchild 
ITT 
Motorola 

. Signeties 
TI 
ITT 
Motorola 
National 
Signetics 

~~~~~--:~~~~ __ =-~~TI 
5473 00202 Dual J-K Master Slave ITT 

5474 
I 

5476 ' 

5479 
54lO7 

00205 

00204 

00207 
00203 

Flip-Flop Motorola 

Dual D-Type Edge
Triggered Flip-Flop 

Dual j-K Master Slave 
Flip-Flop with 
Preset and Clear 

Dual D-Type Flip-Flop 
Dual J-K Master Slave 
Flip-Flop 

National 
~:gnetics 

Fairchild 
ITT 
National 
Signeties 
TI 
ITT 
National 
Signetics 
TI 
Motorola 
Motorola 
National 
Signeties 
TI 

54174 0170~ Hex D-Type Flip-Flop Motorola 
National 
Signeties 

54175 01702 Quad D-Type Flip-Flop Motorola 
National 
Signeties 

54H72 02201 J-K Master-Slave Flip- Motorola 
Flip (AND Inputs) Signetics 

54H730i202--OUa-'-rICMaster-:Slav-e--------srgneHcs 
Flip-Flop Motorola' 

54ifi40221i3- DuanfType Edge- Signetics 
:-----:---:--,---.:.Triggered Flip-Flop 

54H76 02204 Duaf]:;CFiip-:Fio·-p--'---------.>--T='-

, ,~~-

, SigMt'" f---~ 
54HlOl 02205 J-K Nega1Tve-{dg-e-------Motoro-ii 

Triggered Flip-Flop Signetics 
(AND-OR Inputs) 

54HI03 02206 Dual J-K Negative Edge Motorola 
;:-;-:-===------;;;-;::;-::-: __ T,:,.:r.:..<iggered Flip-Flop Signeties 
54LS73 30lOl Dual J-K Master Slave' TI 

Flip-Flop . 
54lS74 30102 Dual D-Type Positive Motorola 

Edge-Triggered Flip-Flop TI 
with Preset and Clear 

54IS7630~DuarT--iCMaster Slave--Signe-tics 
Flip-Flop with Preset TI 
and Clear 

54LSI07 30108 Dual Master Slave TI 
Flip-Flop 

54LS109, 30109 Dual J-K Positive Edge- Fairchild 
Triggered Flip-Flop with Motorola 
Preset and Clear ,Signetics 

TI 
54LS112 30103 Dual J-K Negative Edge:--Fairehild 

Trjggered Flip-Flop with Signeties 
. Preset and Clear TI 

54LS113 30104 -lfuaiTKiifegative Edge- TT-
Triggered Flip-Flop with 
Separate Preset and Clock 

54LS114 30105 Dual TKNegatrv-e-E-ilge.-Fairehrid 
Triggered Flip-Flop with TI 
Clock, Clear, and Preset 

=-54:-:-L-=-S7:17::-::4:--':-30=-=1'-;:076--:-H'ex D-Type Flip-Flop 

54LS175 30107 Quad D-Type Flip-Flop 

AMD 
Motorola 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
Raytheon 
TI 

54L71 02101 J-K Master-Slave Flip- NatIonal 
Flop (AND-OR Inputs) 

54L72 OilW-J-K Master:Siiive~--Nationa'
Flop (AND 'nputs) 

54L73 02103 Dual J-K M-'-as-'-;t-'--er-'---S:O-olc-av-e--·- !lfatiori"iiT 
Flip-Flop 

54(74 02105 Dual D-Type Edge- National 
Triggered Flip-Flop 

54L78 02104 Dua I J-K Master-Slave National 
Flip-Flop 

54S74 07101 Dual D Flip-Flop Signetics 
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GATES, AND/NAND 

Device 

4011 

4012 

4023 

5400 

M38510/ D.escription Source 

05001 Quad 2-lnput NAND Gate National 
RCA 

05002 Dual 4-lnput NAND Gate National 
RCA 

05003 Triple 3-lnput NAND Gate National 
RCA 

00104 Quad 2-lnpufNAND Gate-FaTrctiTId 
ITT 
Motorola 
National 
Signetics 
TI 

5401 00107 -"- Qua-d2-fri-PUtNANO-caTe;-riITrchiTd 
OlC ITT 

Motorola 
National 
"Signetics 
Ti 

540T---oorcfg-auia-2-1 nput-T\i"ANln~ate,ra i rchi lif 
O/C ITT 

5469 

5410 

5412 

5420 

5430 

00103 Triple 3-lnput NAND Gate 

Motorola 
Nationai 
Signetics 
TI 
Fairchild" 
ITT 
Motorola 
Signetics 
Fairchill 
Motorola 
Signetics 
Fairchi Id
ITT 
Motorola 
National 
Signetics 
TI 

00106 Triple'3-lnput NAND Gate, 
O/C 

TI 

"-Om 02--" Dual "4::ilipun~ANOGiife--Fai ra,Hd 
ITT 
Motorola 
National 
Signetics 
TI 

00101 S.lnpuCNA"N[IGate----FairchTTd 
ITT 
Motorola 
National 
Signetics 
TI 

501 .. 00 0230~--Qv~d 2-input NAND Ga~FairctiTjd 
ITT 
Motorola 
Signetics 
TI 

Motoroia 
Stgnetics 
TI 

"InpuT ANUGate Motorola 
Signetics 

-i5504--auad 2=-ln'pufAND Gate---Motorola-
54H 10 023"03-----rrrPJe-"flnp-uCNAND' Ga"tef~rchTid 

Iii 

Motorola 
Signelics 
T! 

15502 Triple 3-lnput AND Gate Motorola 
Signetics 

54H20 02302 Duai 4-input NANO"Gafe~airchiid 
,ITT 
Motorola 
Signetics 

, Ti 
54Hfli5if6Y-ouai 4-lnplrtANO Gate--Motorola' 

Signetics 
02307 Dual 4·lnput NAND Gate, Fairchild 

ole Motorola 
Signetics 

02301 -, "S-Input NAND Gate " - Fairchiid 
iTT 

~1~~~~~~ 
Ii "------------

54LSoo 30001 Quad 2-=1nPUtNAND""Gate--Fairchild 
National 
Motorola 
Signetics 

;4LsoT --JOOCil--QuadZ=!npiit NAr.,-{j"(fat1:l,-Motorola 
ole National 

________ " ___________ Sijj:.netlcs 
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GATES, AND/NAND (cont) 

Device M38510/ Description Source 

54Lsoa 31004 Quad 2-lnput AND Gate Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

54lS10 30005 Triple 3-lnput NAND Gate Fairchild 
National 
Signetics 

54lSiT3IOOl-WpreTl'nput AN-D-G-at-e-~Fairchild" 
Motorola 
National 
Raytheon 
Signetics 
TI 

54LS12 30006 6?81e 3-lnput NAND Gate, 

5"4I"S15310o"i------rrrple 3-lnput AND Gate, 

National 
Signetics 
National 
Signetics OIC 

-----....:F:..:.!cairchild 54lS20 30007 Dual 4-lnput NAND Gate 

54lS21 31003 Dual 4·lnput AND Gate 

National 
Signetics 
Fairchild 
National 

=----,;:-:::-::-:-::-__,=----:-:--:-__,--:-~--_...:S~ign etics 
54LS22 3000a Dual 4-lnput NAND Gate, National 

O/C Signetics 
54LS26 32102 Quad 2·lnput NAND Gate, 

O/C, to 15V 
Signetics 

54lS30 30009 a-Input NAND Gate ----Fairchild 
National 

::-:-:-;=-=--=:=::----::-~--:-__,--:-~~-c-_Signetics 
54LS38 30203 Quad 2-lnput NAND Gate, National 

o/e Raytheon 
TI 

54lOO--620~Quad 2-lnput NAND Gate National 
54103 02006 Quad 2-lnput NAND Gate, National 

O/C 
54[fC}'---"--02003 Tripfe·3:fn-pufNA~iD-(fate··Nalro-rial 

54l2002002-Duai 4~I,iiiut NAND Gate National 
54L30 oiiiof----S:lnpufNANOGate"----NationaT 
545'06- 'oiooe -olJiid 2"-lnpur'NAND Gafi-Signet1cs 
54S03 07002 Quad 2-lnput NAND Gate, Signetics 

o/e 
54S10 07005 TripleJ.lilPUfNAND GaTe~flCs 
54S11 08001 Triple 3-lnput AND Gate Signetics 
54S15 08002 Triple 2·lnput AND Gate", Signetics 

ole 
54S20 07006 Dual 4-lnput NAND Gate Signetics 
54S22070iJ7---0ual-4·lnput NAND Gate, Signetics 

O/C 
54S133 07009 l3·lnput NAND Gate Slgnetics 
54ST34-67010---'i2~lllputNAND "Gate,--'-"--Slgnetics 

3 State 
930" 03001--DUaI~lnput NANDGate;-FairchTfd 

Expandable in 
946 03004 Quad2-lnpufN'ANOGate--FairchTld 

iTT 
9~005-Triple 3-inpuTNAND Gate Fairchild 

ITT 

GATES~ AND-OR I AND-OR-INVERT 

4019 05302 Quad AND-OR Select Gate National 
RCA 

5450 00501 2·2-lnput f1.0! Gate, ITT 
Expandable Motorola 

National 
Signetics 
TI 

5451 00502 2·2-lnput AOI Gate, ITT 
Expandable Motorola 

National 
Signetics 
TI 

5453 00503 2-2-2:2-lnpuTA6TGate~T 
Expandable Motorola 

National 
Signetics 
T! 

5454--- 00504 ----2- 2~2-2~lnput AoT1fri-te -·~--ITT -~-~----

Motorola 
Ndtionili 
Sigrtetics 
TI 

54H50 --640Di -2~~:ln-puf AOi Gaie~"----Motoroia 
____ :=Expandable ________ ~~_n_e~iCs 

~4H~1 0400L Dual 2·2-lnput AOI Gate Motorola 
_______ S::.:.'i,gnetics 

04003 2·2·2-3-lnput AOI Gate, Motoroia 54H53 
____ ~_-=.Ex....!p..cca..:..:n.:::.da::..:b:..:l.::.e _____ -=S:.:i:gnetics 

"GATES, AND-OR I AND-OR-INVERT (cont) 
'Device M38510/ Description Source 

Motorola 
Signetics 

=-547:H7:5:-::5--:::0-=-4Q::':0::::S:---4-;;--4-=-.-;'lll-p-u7t-=,A""'O"'-' -=G""at:-e-, ----:Motorola 
Expandable Signetlcs 

54H54 2-2-2·3·lnput AOI Gate 04004 

54lSSl 30401 Dual2·3-liiputAOIGateM-otorola 
National 
Raytheon 
Signetics 

54lS54 30402 2-2-2-3·Input AOI Gate Motorola 
National 
Raytheon 
Signetics 

54S51 07401 2·2·lnput AOI Gate Signetics 
54S64-"-07402~·TI-TnPUtAOi~Signetics 
54565 07403 j 4·2·3-2-lnput AOI Gate, -STgnetics 

O/C 

GATES, EXCLUSIVE OR/NOR 

4030 05303 Quad Exclusive OR Gate National 
5486 00701 Quad 2-!nput Exclusive FairchBd 

OR Gate ITT 
Motorola 
Signetics 
TI 

54lS86 30502 Quad 2-lnput Exclusive Motorola 
OR National 

Signetics 
54LS266 30303 Quad 2-lnput Exclusive National 

NOR Gate, o/e Signetics 
TI 

54S86 07501 Quad 2-lnput Exclusive Signetics 
OR Gate 

10507 OGbOS--TripleNnput Exclusive Motorola-
OR/NOR Gate 

GATES, ORINOR 
4000 05201 Dual 3·lnput NOR Gale RCA 

plus Inverter 
400T-05202'--Quacr2-ln-p-u~t ~N~O~R~G~a~te--N-at'-io-n-ac-1 

RCA 
4002 05203 Dua! 4-lnput NOR Giite----N'itfoll"iir 

RCA 
4025"~-05204-Triple 3·lnput NOR Gate National 

RCA 
5402oo401-auaa-NnputNORGate-TalrctiTTd 

ITT 
Motorola 
National 
Signetics 

. TI 
5423"---OO~Duaf4-lnputNOTGaTe-MOfOrOfi 

with Strobe, Expandable TI 
5425""--00403~WJ"~t~~I~n~6R-Gat-e ---~otorOia 

542T"- C040.r-Tr"ipie--:fTnpuFNOR-GateFa i rchii,f 
Motorola 
Signetics 
TI 

5432 16101 Quad2-"ln"p-ul: ORGate--SlgnetlCs 
54{Soi-30301-'-Uuad-z.:Tnput NOR Gate Fairchild 

National 
Raytheon 
Signelics 

54LS27 30302 Triple 3.lnpuTNOifGate--fclTrchifd 
Motorola 
National 
Raytheon 
Signetics 
T! 

54lS32 30S0f-Quad2:lnputoRGifeFalrctiTfl 
Motorola 
National 
Raytheon 
Signetics 

54L02- "02701 -'C}"uad2-lnput NOR Gate National 
54502 "07301 "Quad t:Tnp-utNOR Gate Signetics 
10501 0600i-----QuacfTfriput -OR/~1\j6R____rifotoroia 

Gate 
10502 06002 'Quad" 2.lnputGate Motorola 
"'"_,_ (3 NOR, lOR/NOR) 
1 0505'-"06-u6§~~~-3-~2~ input oR;r.icR-GateMOtOrOJa 
lOS06'---('60644·3·3·lnput 6R?NOR Gate Motoro!a 
I056!'i"-'"66006---4=-5-::;;':;pufoRjNORGater~OroTtI 

LATCHES 

5475 01501 Quad Bistable latr.h, 
Complementary Output 

Mntorol::l 
Signetics 

Quad eista-tiie latch 5477 01502 Motorola 
Signetics 

54116 -OiS"03--"-O"u-al4-BitLcitch witil'-----sTgnetTcs 
Clear 

9314 ---Oi504--QuadMultiiunction latch Motorola 
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MULTIPLEXERS 

Device M38510/ 

54150 01401. 

54151 01406 

54153 01403 

Description 

16-Channel Data 
Selector IMultiplexer 
8·lnput Multiplexer 

Dual 4-Channel Data 
Selector/Multiplexer 

54LS151 30901 8·lnput Multiplexer 
54LSl53 30902 Dual 4-Channel Data 

Selector/Multiplexer 
54LS157 30903 Quad 2·lnput Multiplexer, 

Non-Inverting 
54LS158 30904 Quad 2-lnput Multiplexer, 

Inverting 

Source 

Signetics 

Motorola 
Signetics 
Motorola 
National 
Signetics 
Raytheon 
Raytheon 

Raytheon 

Raytheon 

~54-;-;S:-:1,=5=-1--:0,,=7=-90=-=1c-_8;;:--...:.1 nc.;.p-,;u-,;t ;:-,-M...:.u_ltC.!i p-;-Ie~x~e:,-r __ -:S:7ignetics 
54S153 07902 Dual 4-Channel Data Signetics 

Selector/Multiplexer 
54S157 07903 Quad 2-jnput-':-M7-u"""ltC7"ip-"le-x-e-r,--"S'-ig-ne'-:t7"ic-s 

Non·lnverting 
54S158 07904 Quad 2·lnput Multiplexer, 

Inverting . 
9309 01404 Dual 4-lnput Multiplexer 

Signetics 

AMD 
In 
Motorola 

=:-=-_'"";;7=:----;;-~--;-;;:-:-;__:::'-:--;-__:_...:.S~ignetiCs 
9312 01402 8-Channel Data Selector/ AMD 

Multiplexer In 

9322 01405 Quad 2·lnput Data 
Selector/Multiplexer 
(Non-Inverting) 

MULTIVIBRATORS 

Motorola 
AMD 
ITT 
Motorola 
Signetics 

54121 01201 Monostable Multivibrator ITT 
Motorola 
Signetics 

;:"54-;-;1;;;2~2--;;0:=-1=:20::-:::2:----;;;-Re:-;t-;ri-gg-e-r-;ab:-;l-e~M;-0-no-s-;-ta--'b-:-Ie--:MC:-"otorola 
Multivibrator with Clear 

54123 01203 Dual Retriggerable Motorola 
Monostable Multivibrator Signetics 
with Clear 

LINEAR 
AMPLIFIERS 

Device M38510/ Description 

lOlA 10103 Operational Amplifier 

108A 10104 Operational Amplifier 

118 10107 Operationa I Amplifier 
741 10101 Operational Amplifier 

747 10102 Dual Operational 
Amplifier 

COMPARATORS 

111 10304 Voltage Comparator 

710 10301 Voltage Comparator 
711 10302 Dual Voltage Comparator 

TIMERS 

555 10901 Timer 

TRANSISTOR ARRAYS 

3045 10802 Trilnsistor Array 

VOLTAGE REGULATORS 

723 10201 

PROM 

HPROM0512 
20101 

Voltage Regulator 

MEMORY 

512-8it Programmable 
Read Only Memory 

Source 

AMD 
Fairchild 
National 
Fairchild 
National 
National 
AMD 
Fairchild 
Intersil 
National 
Raytheon 
AMD 
Fairchild 

AMD 
Fairchild 
National 
Fairchild 
Fairchild 

Signetics 

Fairchild 
RCA 

Fairchild 

Harris 

9601 --:0:":"1-=C20::-:4;---:;One ·ShotMultivibrator~ro13- RAM 
960~2;----;;;01:12;;-;O;-;;;5--;~~~::-~h~~;:;-n~~--:~;;-;:~~~·t-;------;M-=-0~t.c..or"':'0-:-"-1a . ~ 2-35&1. 409611l ~ RAM TI 

MISCELLANEOUS fMS405023502 4096x1 Dynamic-RAM--fi 

5413 \ 15101 Dual 4-lnput NAND Motorola 
Schmitt Trigger Signetics 

5414 -15I02--HexSchmHTTr~--Mofcjr61a 
Inverting Signetics 

5413215103 Quad 2-lnput NAND Motorola 
-;:-:-:=-=_-=-=:-----=-Sc==h:;.:m.::,it~t~T~rigger ' Signetics 
54180 01901 9·Bit Odd/Even Parity Motorola 

Generator/Checker Signetics 
54LS13 31301 Dual 4-lnput NAND Signetics 

Schmitt Trigger TI 
54LS14 31302 Hex Schmitt Trigger, TSilgnetiC\ 

Inverting 
54LS132 31303 Quad 2-ln'-p-u--;-t"7N:-:-A-:-:N-=-D----,.SI,-·g-ne-:t,.,.,ic~s 

Schmitt Trigger TI 

INTERFACE 
ANALOG SWITCHES 

DG300 Dual SPST 
OG301 SPOT See Siliconix 
DG302 Dual DPST information on 
DG303 Dual SPOT pages 160 
DG304 Dual SPST through 167 
DG305 SPOT 
OG306 Dual DPST 

The above Analog Switches have been proposed for QPL 
Status. Detailed technical information is found on the 
pages indicated above. To determine their current 
status consult Siliconlx. 

LINE DRIVERS AND RECEIVERS 

54S140 08101 Dual 4·lnput Positive 
NAND Line Driver 

Signetics 

55107 10401 Differential Line Receiver Fairchild 
TI 

55108 10402 Differential-Line Receiver fairchild 
TI 

55113 10405 Dual Differential Line 
Driver, Three-State 

55114 10403 Dual Differential Line Fairchild 
Driver 

55115 10404 Dual Differential Line Fairchild 
Receiver 

f "e MASTER 1978 

SHIFT REGISTERS 

4006 

4014 

4015 

05701 

05702 

05703 

18·Bit Static S.R. 

8-Bit Static S.R. 
(Synchronous) 
Dual 4·Bit Static S.R. 

National 
RCA 
National 
RCA 
National 
RCA 

4021 05704 8·Bit Static S.R. National 
(Asynchronous) . RCA 

~05705 6~BitSt:'-a~ti~c~S~.R;-.---~N-;at~io-n-al'-

54L95 02801 
5495 00901 

5496 00902 

54164 00903 

54165 00904 
54194 00905 
54195 00906 
54LS164 30605 

9300 15901 
9328 15902 

4·Bit Parallel Access S;R. 
4-Bit Parallel Access S.R. 

5-Bit S.R. 

8-Bit Serial-In 
Parallel-Out S.R. 
8-Bit Parallel-Serial S.R. 
4-Bit Universal S.R. 

RCA 
National 
Motorola 
Signetics 
Motorola 

• Signetics 
In 
Signetics 
Motorola 
Motorola 

4-8it Paralle1 Access S.R. Motorola 
----=S-;-ignetics 8·Bit Serial-In 

Parallel·Out S:R. 
Universal 4-Bit S.R. Motorola 
Dual 8·Bit S.R. Motorola 

BASED ON QPL-38510-31, 1 NOVEMBER 1977 
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SPECIFICATION REQUIREMENTS FOR MICROCIRCUITS, CMOS, 
ANALOG SWITCH WITH DRIVER, MONOLITHIC, SILICON 

1. SCOPE 

1.1 Scope. This specification covers the detail require

ments for silicon. CMOS, monolithic, analog switches. 
Three product assurance classes and a choice of case out
line and lead finish are provided for each type and are 
reflected in the complete part number. 

I ~~~e wi~:~I~~';~;51~he part number shall be in accord-

1.2.1 Device Type. The device type shall be as shown in 

the fo!lowing: 

Device Type CirCuit 

01 2x, SPST Switches, TTL Input Compatible 
02 lx, SPOT Switch, TTL. Input Compatible 
03 2x. DPST Switches, TTL Input Compatible 

04 2x, SPOT Switches, TTL Input Compatible 
05 2x. SPST Switches, CMOS Input Compatible 

06 lx, SPOT Switc~, CMOS Input Compatible 
07 2x, DPST Switches, CMOS Input Compatible 

08 2x, SPOT Switches, CMOS Input Compatible 

1.2.2 Device Class. The device class shall be the product 

assurance level as defined in MI L-M-38510. 

1.2.3 Case Outline. The case outline shall be designated 
as follows: 

Outline Letter MIL-M-38510 Appendix C Case Outline 

C 0-1 (14-Lead. 114" x 3/4", dual-in-line) 

o F·2 (14-Lead, 1/4" x 3/8", flat-pack) 
I A-2 {lO-Lead, Can, TO-l00l 

• 1,.2.4 Absolute Maximum Ratings 

VIN to Ground ............... V+ + 18,'V+ - 36 Vdc 
V+ to V-............................ +36 Vdc 

V+ to Ground .......................... +36 Vdc 

Vs or VD· ............................ Vl, V2 
Current (Any Terminal) ................... 30 mA 

Pulsed 1 ms, 10% Duty Cycle (S or D Only) ... 100 mA 

Storaqe Temperature Ranqe .......... -65
c

C to +150°C 
I I ~a..J T~mper-~I'-- /C"-'d--:-- ~r. ..... __ 1 ~u""uo(' 

I 
LX' U Ic:t, , dlUIt:\0VI t:f!!!!::I,UU.:>t::(;/ ............. ..... 

Junction Temperature ................. TJ';" i50
c

C 

,1,.2.5 Recommended Operating Conditions 

V+ ................................ +15 Vdc 
V- ................................ -15 Vdc 
GND ................................. 0 Vdc 
Ambient Temperature Range ......... -55°C to +125°C 

160 

1.2.6 Power and Thermal Characteristics 

Package 
Case Maximum Allowable Thermal Resistance 

Outline Power Dissipation 11 Junction to Case ~ 

14 Lead DIP C 275mW 0.091 ° C/mW 
14 Lead FP D' 250mW 0.100"C/mW 
10 Lead Can I 150mW 0.167°C/mW 

NOTES: 
1) All leads vve!ded or soldered to PC beard. 
11 Applies only when T A # 7SoC. 

2. APPLICABLE DOCUMENTS 

2.' The following document, of the issue in effect on 
date of invitation for bids or request for proposal, forms a 
part of this specification to the extent specified herein. 

SPECIFICATION 

Military 

M I L-M-3851 O-Microcircuits, General Specification for. 

STANDARD 
Military 

MIL-STD-883-Test Methods and Procedures for Micro
el ectron ics. 

(Copies of specifications, standards, drawings, and publica
tions required by suppliers in connection with specific 

procurement functions should be obtained from the pro
curing activity or as directed by the con~racting officer.) 

3. REQUIREMENTS 

3.1 Detai! Specifications. The individual item require-

ments shall be in accordance with MIL-M-38510, and as I 
speci,fied herein. 

3.2 Design, Construction, and Physical Dim~nsions. 

The des.ign, construction, and physical dimensions shall be 

as specified in MIL-M-38510 and 1.2.3 herein. 

3.2.' Circuit Diagram and Terminal Connections. The 
circuit diagram and terminal connections shall be as speci
fied in Figure 1. 

3.3 Lead Material and Finish. Lead materiai and finish 

shall be in accordance with MIL-M-38510. 

3.4 Electrical Performance Characteristics. The follow· 
ing electrical performance characteristics apply over the full 
operating ambient temperature range of _55

0 
C to + 125

0 
C 

and for supply voltages as indicated in 1.2.5, unless other~ 
wise specified. 
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3.4.1 Switch Operation. The analog switches listed below 3.5 Electrical Test Requirements. Electrical test 
are guaranteed to turn "on" wither a "low" input (VtNL ~ requirements shall be as specified in Table III for the appli-
0.8 V for the 01-04 devices and V,NL ~ 3.5 V for the 05- cable device type and device class. The subgroups of Table 

,08 devices) or "high,~' input (V,NH ;;;::. 4 V for the 01-04 III and the limits of Table IV which constitute the mini-
devices and V,NH ~ 11 V for the 05-08 devices}' as spec~- mum electrical test requirements for screening, qualifica-
fied in Table A. tion and quality conformance,' by device class are specified 

in Table II. 
; 

Table A. Switch Function (Truth Table) 

Device Types VIN Channels ON Channels 0 F F Device Types VIN Channels ON Channels OFF 

01 and 05 VINL 1,2 03 and 07 VINL 1,2,3,4 

VINH 1,2 VINH 1,2,3,4 

02 and 06 VINL 2 1 04 and 08 VINL 3,4 1,2 

VINH 1 2 VINH 1~ 2 3,4 

Table I. Electrical Performance Characteristics 

Conditions 
Limits 

Characteristic TArC 01,02,03,04 05,06,07,08 Units 
Same as 1.2.5, Unless Otherwise Specified 

Min Max Min Max 

VIN'" (See Table AI -;55,25 50 50 

Drain-Source ON Vo = -10 V,IS" +10 rnA , 125 75 75 
ROS n 

Resistance VIN = (See Table Al -55,25 50 50 

Vo =+10V,IS =-10mA 125 75 75 

-55,25 1 1 
Vo = Vs =+15 V 

125' 100 100 " Channel ON Leakage 
10(on) nA 

Current -55,25 -2 -2 
Vo = Vs = -15 V 

125 -200 -200 

VIN = (See Table A) 25 1 1 

Source OFF Leakage Vo = -15 V, Vs = +15 V 125 100 100 
IS(off) nA 

Current VIN '" (See Table A) 25 -1 -1 

Vo '" +15 V, Vs = -15 V 125 -100 -100 

Functional Source OFF VIN = (See Table A), Vo = -15 V, Vs = +15 V --55 0.1 0.1 
I FS(off) 

--55 -0.1 
iJA 

Leakage Current VlN = (See Tab.le.A)~yp,~ +15 V, Vs = -15.V -0.1 
".,-. '-" 

VIN = ~See Table A) 25 1 1 

Drain OFF Leakage Vo = +15 V, Vs = -15 V 125 100 100 
lO(off) nA , 

Current VIN = (See Table A) 25 -1 -1 

Vo = ;-15 V, Vs = +15 V 125 -100 -100 

Functional Drain OFF VIN = (See Table A), Vo ~ +15 V, Vs = -15 V -55 0.1 0.1 
IFO(off) 

VIN = (See Table A), Vo = -15 V, Vs = +15 V -55 -0.1 -0.1 
iJA 

Leakage Current 

Input Current Input -55,25 -1 -1 
tlNL 

Voltage Low 
VIN=O 

125 --1 -1 

-55,25 -1 
VIN = +5 V 

125 -1 
iJA 

Input Current Input 
IINH 

Voltage High -55,25 1 1 
VIN ~ +15 V 

125 1 1 

t(on) Turn-ON Tirre 25 300 250 
See Switching Circuit, Figure 3 , nsec 

t(ott) Turn-OFF Time 25 250 150 
/ 

-55,25 0.010 
VIN = O.S V (All Inputs) 

125 0.100 

-55 1.000 
VIN =4.0V (One Input),1J 

25, 125 0.500 
1+ Positive Supply Current 

-55,25 0,010 - VIN = 0 (All Inputs) 
125 0,100 

-55,25 0.010 
VIN = 15 V (At! Inputs) 

125 0.100 
mA 

-55,25 -0.010 
VIN = O.S V (All Inputs) 

125 -0.100 

-55,25 -0.010 
1- Negative Supply Current YIN =4.0V (One Input),1J 

125 -0.100 

-55,25 -0.010 
VIN = 0 IAlllnputs) 

125 -0.100 

-55,25 -0.010 
VIN = 15 V (All Inputs) 

125 -0.100 
I 

Note: 11 All other inputs = 0 V 

illSiliconix incorporated 2201 Laurelwood Road/Santa Clara, California 95054 
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TABLE II. Electrical Test Requirements 

Mll-STD-883 Test Requirement 

Interim Electrical Parameters 

{Pre Burn-In} (Method 5004) 

Final Electrical Test Parameters 

(Method 5004) 

Group A Te~t Requiraments 

(Method 500S) 

Groups B, 0' and ~ Endpoint Etactiical 

Parameters 

(Method 5005) 

*PDA applies to subgroup 1 (Sec.4.3(b)). 

3.6 Marking. Marking shall be in accordance with 
MIL-M-38510 and 1.2. At the option of the manufacturer, 
the following marking may be omitted from the body of 
the microcircuit, but shall be retained on the initial con
tainer. 

(a) Country of origin. 

3.7 Microcircuit Group Assignment. The devices covered 

Class A Class B Class C 
Devices Devices Devices 

1 1 None 

1",2,3,9 1*.2.3/ g- 1 

.... .., 
I,~, v, I,~, -.>, 1.2,3, 

7.8,9 7.8.9 7,8,9 

1 """ "] __ ...l 
Table V iable V " L,..> CI!IU 

Table V Delta Limits Delta Limits 

Delta Limits and Limits and Limits 

4. PRODUCT ASSURANCE PROVISIONS 

4.1 Sampling and Inspection. Sampling and inspec
tion procedures shall be in accordance with MIL-M-38510 
and methods 5005 and 5007 of M I L·STD·883, except as 
modified herein. 

.~ by this specification shall be in, technology group C. 
c: 
o 
~2 

Table III. Group A Inspection for Device Types 01 to 08 

I 
Conditions I Limits I 

Subgroup Symbol 
Mi L-STO-883 

Test IV1 = +15 V. V2 = -15 V, GND = 0, I I Units 
Method 

Uniess Otherwise Specified) Min I Max I 

i I 

1+ 3005 1 VIN = (low,.1J),;V 

I 
10 JJ.A 

1+ 300S 2 VIN'" (high,j)).;V 2J JJ.A 
1- 3005 3 VIN = (low; JJI. 'JJ -10 JJ.A 

1- 3005 4 VIN= (high, 1)),'4/ I --10 i JJ.A , I I 1 
I I'Nl 3009 5 VIN = O.~J --1 ~A 

I 'INH 3010 6 V ii-J = +5 V, ?J, 11 ~A 

I IINH 3010 7 VIN '" +15 V,Jj 1 JJ.A 

T A'" 25".C 
I ROS 8 VIN = jJ, Vo = -10 V, IS =: +10 mA, flj 50 n 

I RDS 9 Y,N =: Jj, VD '" +10 V. IS '" -10 mA,§} SO n 

I· I Dloffl 10 VIN '" 1), Vo = +15 V, Vs '" -15 V,~ nA 

I 

IDtofti 
• < 

V!N :U, Vo ·-1 5 V, V S = + i 5 V, fli --1 r'lA II 

'Stoff) 12 VIN "" Jj, VD =-15 V, Vs '" +lS V.~ nA 

ISloft) 13 VIN = jJ, Vo '" +15 V, Vs = -15 V, 'Qj -1 nA 

I 
'O(on) 14 V,N '" 11. VD '" Vs = +15 V 1 nA 

ID(on) 15 VIN ,., jj, VD = Vs = -15 V -2 nA 

J1)Siliconix ir1'corporated 2201 Laurelwood Road, Santa Clara, California 95054 
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Notes: 11 Test conditions arefrom Table I. 
'JJ Test limits are from Table I. 
'JJ Each input is test!!d individually. 
~ This test is not performed on the 05-08 products. 
§} Each output is measured individually. 

i1)Siliconix incorporated 
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Table IV. Groups 8, C and 0 Endpoint Electrical Parameters 
(Conditions from Group A, ~bgroup 1 Testing) 

All Products 
Test 

Limit Delta y 
Ros son 3 nor 10% 

'O(off) 1 nA O.5nA 

IS(off) 1 nA 0.5nA 
-

Note$: 1/ When two delta limits are specified, only 
the larger of the two limits shall apply. 

l-

2201 Laurelwood Road, Santa Clara, California~95054 
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x 
c 
o 

Case I 
V, (SUBSTRATE AND CASE) 

GND 
TOI'VIEW 

Case I 
V1 (SUBSTRATE AND CASE) 

GND 
TOI'VIEW 

Device Type -01, -05 
Case D 

NC V, 

0, 02 

Ne- He 
s, S2 

NC NC 
IN, IN2 

GND V2 

Device Type -02, -06 
Case D 

~~~~.~ 
NC 3 l-----v-, 
s, .. y : 

NC 

IN 

I 
I 

-l 

\11 

02 

NC 

52 

NC 

NC 

GND - ........... ~~_...r- V2 

Case C 

Case C 

Device Type -03, -07 Device Type -04, -08 
Case D Case C Case D Case C 

HC v, 
53 c::::::J-------., r---t::~ 54 

03 04 

0, 02 

5, 52 
IN, IN2 

GNO V2 

TOP VIEW 

NC V, 

53 c:::::l----, ,--t:::::::J ~ 
OJ 04 

0, 02 

8, ~ 

~1 ~2 

GNO V2 

TOP VIEW 

SWITCH STATES ARE FOR LOGIC "1"INPUT (POSITIVE LOGIC) 

Terminal Connections 
Figure 1 

LOGIC "'" , SWITCH ON PROOUCT VINH 

LOGIC ~VINH ~_d \' I-IO-'_-04-----'4.:.c:V'-1 
INPUT :>UM os-os 15 V 
tr < 20".- ! ' I '--------' 
tf< 20ns OV! ,I 

vs----~------~·~-

"'SV 

Vs ~ 3 v 0-...... -----0' 

O~~fN I 
--I ton toff 1- -lSV 

ton AND toft MEASURED AT THE SAME VOL TAGE LEVEL IN. ORDER 
TO GET READINGS FOR THE SAME RESISTANCE. 

R " C ARE NOT SPECIFIED. C N<tr REQUIRED, BUT INEVITABLE. 
TYPICAL USABLE R'S 300 n, lK n. 

ton MEAStJREv i- TV A 
tou MEASURED AT @ - V A 

ton and toft Measurement 
Figure 2 

SWITCH DFIIVE 
SIGNAL 

VFN{OIIl~ 

VINioff) . --' --' 

Ion I I I jtOff 

,;----n li~ 
_. j L...V 

I I 

l~ 
S2--V ! \ 

toff --' L --l t:":: 
fpn ME~UREO AT·+V A 
toff MEASURED AT -VA 

Break Before Make Measuremet11S 
Figure 3 

··~S·I· . c:!...!!!J .. : 1- ICOnlX incorporated 2201 Laurelwood Road, Santa Clara, Cafifornia 95054 
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IN 

Vs 
11 

11,12 Test Circuit 
. Figure 4 

IN 
jJ 

S 

OV 

VIN 
JJ 

+15 

---II-OVo 
11 

-15 

11 TEST CONDITIONS ARE FROM TABLE I 

IS(off), IFS(off) Test Circuit 

IN 

11 

. 'Figure 7 

OV 

+15V 

V+ 

-15V 

S 

+15V +15 

D 
0 Vs 

11 

IN 
Jj 

OV -15V O,v -15 

11 VIN - 0 v FOR IINl lJ TEST CONDITIONS ARE FROM TABLE I 
VIN· +5 V AND +15 V FOR IINH 

IINL, IINH Test Circuit 
Figure 5 

-v 

IN 

JJ 

ISa-l0mA 

V+ 

D 

IO(off), I FO(off) Test Circuit 
Figure 6 

+V 

IN 

lJ 

Is-+10mA 

OV 

+15V 

V+ 

-lSV 

VS-VD 
jJ VINFROMTABlEI Ros- -lOrnA jJ VIN FROM TABLE I RDS: V~;;~ 

POWER 
SUPPLY 

ROS Test Circuits 
Figtwe 8 

O
R1 1.S1~} 

, TO DEVICE 

~ C1 . • UNDER TEST 

Rl = A1WROPRIATE CURRENT LIMITING RESISTANCE 
R2= 1.SKn 
Cl = l00pF 
VZAP = 400 V CHARGE ON Cl 

Jt CONDITIONS ARE FROM TABLE I 

NOTES: 

jJ R = 10K n ±10% 

IO(on) Test Circuit 
Figure 9 

+15V 

V+ 

High Voltage (VZAP) Test Circuits 
. Figure 10 

Sl 

For all device ~ypes, burn-in configuration is as follows: 

1/ ONE RESISTOR PER PACKAGE 

V1 = +15 V 
V2 = -15 V 
GND = 0 V 

VIN = 0 V 

OV 

ov 

OV 

-15V 

R Vs = GND through 10K 51 
Vo = GND through 10K 51 

Burn-In Configuration (Device Type -02, -06 Shown) 
Figure 11 

illSiliconix incorporated 2201 Laurelwood Road, Santa Clara, California 95054 
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Burn-In Bias Matrix 

Case Device TypeIPin # 1 

C 01,05 NC 
0 01.05 NC 

I 01.05 Jj 

C 02,06 NC 

0 02.06 NC 
I 02,06 11 
C 03,07 NC 
0 03,07 NC 

C 04,08 NC 
D 04,08 NC 

Notes: 11 Connect to 0 V through 10K 51 
NC Not connected 

2 3 

jJ NC 

11 NC 

1/ ov 
11 NC 

11 NC 

11 ov 
11 JJ 
11 11 

11 11 
jJ 1, 

..!J 

4 5 6 

lJ NC OV 

1/ NC Ov 
NC OV -15 

1/ NC OV 
jJ NC OV 
NC OV -15 

..lJ JJ o'v 
1J 11 ov 
11 11 ov 
1 J 1, OV ..!.J ..!.J 

7 8 9 10 11 12 13 14 

OV -15 OV NC 11 NC 11 +15 
OV -15 OV NC 11 NC 11 +15 

OV 11 11 +15 
-OV -15 NC NC jJ NC 11 +15 
OV -15 NC NC 11 NC 11 +15 
NC 11 tl +15 
OV -15 OV 1/ 11 11 11 +15 
OV -15 OV jJ 11 11 11 +15 
OV -15 OV jJ .11 11 11 +15 
OV -15 OV 11 11 1 I 11 +15 ..u ..u 

Burn-In Configuration (Cont'd) 
Figure 11 

4.2 Qualification Inspection. Qualification inspection 
shall be in accordance with MIL-M-38510. Inspections to 
be performed shall be those specified herein for groups A, 
B, C and 0 (see 4.4.1. 4.4.2 and 4.4.3). After qualification 
of one or more electrically and structurally similar types 
with a single lead finish, other lead finishes of the same case 
outline may be qualified by submitting a single type in 
the qualified case outline to the group B. subgroup 3 test 
and to the group D. subgroups 3 and 5 tests. Other case 
outlines with identical electrical characteristics and lead 
finishes may be qualified by submitting each case outline 
to all group 0 tests. 

4.3 Screening. Screening shall be in accordance with 
Method 5004 of MIL-STD·883 and shall be conducted on 
all devices prior to qualification and quality conformance 

, inspection. The following additional criteria shall apply: 

I (.) 
I (b) 

Final electrical test [(3.1.14(b)) of Method 5004 of 
M Il-STD·883] . 
1. Subgroup 4 Testing is not applicable. 

Percent defective aHowable (PDA) - The PDA is 
specified as 5 percent for class A devices and lOper-
cent for class B devices based on failures from 
group A. subgroup 1 test after cool down as final 
efectrical test in accordance with Method 5004 of • 

. M Il-STD·883, and with no intervening electrical 
measurements. If interim electrical parameter tests 
are performed prior to burn-in, failures resulting 
from pre burn-in screening may be excluded from 
the PDA. If interim electrical parameter tests prior 
to burn-in are omitted, then all screening failures 
shall be included in the PDA. The verified failures of 
group A, subgroup 1 after burn-in in that lot shall 
be used to determine the percent defective for that 
lot, and the lot shall be accepted or rejected based 
on the PDA for the applicable device class. 

4.4 Quality Conformance Inspection. Quality confor
mance inspection shall be in accordance with MIL-M-
38510. 

illSilic:onix incorporated 
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4.4.1 Group A Inspection. Group A inspection shall 
consist of the test subgroups and L TPD values shown in 
Table I of Method 5005 of MIL-STD-883 and as follows: 

(a) Subgroups 4,5,6, 10 and 11 are not applicable. 

(b) Tests shall be as specified in Table III herein. 

4.4.2 Group B Inspection. Group B inspection shall 
consist of the test subgroups and L TPD values shown. in 
Table II of Method 5005 of Mll-STD-883 and as follows: 

(a) End point electrical parameters shall be as specified 
in Table III herein. 

{b} Steady state life requirement for group S, subgroup 
5 testing of class A devices will be satisfied by testing to 
L TPD 5, T A = 125°C and t = 1000 hours. 

4.4.2.1.Subgroup 4 or 7. Subgroup 4 (for class B devices) 
or 7 (for class A devices) shall be added to the group B 
requi,rements. and shall consist 0.1 the test, conditions, and 
limits specified in 4.5.3. The L TPD shalt be 15 for both 
subgroups. I 
4.4.3 Group C and 0 Inspection. Group C and D 
inspection shall consist of the test subgroups and L TPD 
values shown in Table III of Method 5005 of MIL-STD-883 
and as follows: 

(a) 

Ih\ 
lUI 

End point electrical parameters shall be as specified I 
in Table III herein.' I 
Lead bend in only onedi'rection is required for I 
initiai conditioning prior to moisture resistance and i 
salt atmosphere tests. I 

4.5 Methods of Examination and Test. Methods of I 
exam ination and test shalt be as specified in the appropriate 
tables. Electrical test circu~ts as prescribed herein or in the 
referenced test methods of MI L·STD-883 shall be accept
able. Other test circuits shall require the approval of the 
qualifying activity. 

2201 Lauretwood Road, Santa Clara, California 95054 

©IC MASTER 1978" 

'" 



4.5.1 Voltage and' Current. All voltage values given are 
referenced to the external zero reference level of the supply 
voltage. Currents given are' conventional current and posi
tive when flowing into the referenced terminal. 

4.5.2 Life Test Cool down Procedure. When devices are 
measured at 25°C following application of the operating 
life or burn-in test condition, they shall 'be cooled to room 
temperature prior to removal of the bias, except that bias 
may be removed for up to one minute for the purpose of 
removing the devices from the oven. 

4.5.3 High Voltage (VZAP) Test of Protection Circuits. 
Unless otherwise specified, one input and output terminal 
of the device under test (OUT) shall be subjected to a 
voltage pulse from a1 00 pF source charged to 400 V (see 
Figure 10). The test shall be conducted in the following 
sequence: 

(a) 

(b) 

(c) 

Measure IINL, IINH and IO(off) at one input and 
output terminal of the OUT at 25°C. Also measure 
11 and 12 at 25°C. These' measurements shall be 
made in accordance with Table III herein. 

With S1 in position 1 charge C1 to 400 V with S 1 
in position 2. Apply the test voltage (VZAP) to the 
same terminal selected for leakage current measure· 
ments. Apply VZAP in a 4 pulse sequence as follows: 

(1) Input (-) to Vl 
(2) Input (+) to GNO, 
(3) Drain (+).to V2 

(4) Drain (-) to V 1 

Within 24 hours repeat the 11 and 12 measurements 

and the IINL, IINH and ID(off) measurements on 
the same terminals as ~erformed above. At this 
time a OUT exhibiting leakage currents in excess of 
the specified limits is defective. 

4.6 Inspection of Preparation for Delivery. Inspection 
of preparation for delivery shall be in accordance with 
M I L-M-3851 0, except that the rough handling test shall 
not apply. 

5. PREPARATION FOR DELIVERY 

5.1 Preservation-Packaging and Packing. Microcircuits 
shall be prepared for delivery in accordance with MIL-M-
38510. 

16. NOTES 

6.1 Notes. The notes specified in M I L-M-3851 0 are 
applicable to this specification. 

6.2 Intended Use. Microcircuits conforming to this 
specification are intended for use for Government micro
circuit applications (original equipment) and logistic pur 

poses. 

illSiliconix incorporated 
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6.3 <?rdering Data. The contract or order should 
specify the following: 

(c) 

Complete part number (see 1.2). 

Requirements for delivery of. one copy of the 
quality conformance i!"spection data pertinent to 
the device inspection lot to be supplied with each 
shipment by the device manufacturer, if applicable. 

Requirement for certificate of c~mpliance, if appli
cable. 

(d) Requirements for notification of change of product 
or process to procuring activity in addition to notifi
cation to the qual ifying activity; if applicable. 

(e) 

(f) 

(g) 

(h) 

Requirements for packaging and packing. 

Requirements for failure analysis (including required 
test condition of Method 5003), corrective action 
and reporting of results, if applicable. 

Requirements for product assurance options. 

Requirements fOr carriers,' special lead lengths or 
lead forming, if. applicable. These requirements 
shall not affect the part number. Uniess otlierwise \ 
specified, these requirements will not apply to direct 
purchase by or direct shipment to the Government. 

6.4 Abbreviations, symbols and definitions used herein 
are defined in MIL-STD-1313 and MIL-STD-1331 and as 
follows: 

6.4.1 ROS. The series ON .resistance of each switch. 

ROS'= I(VD - VS)/ISi. 

6.4.2 10(off), I FD(off). The leakage current into the 
drain terminal while the switch is off. 

6.4.3 IS(off), I FS(off). The leakage current into the 
source terminals while the switch is off. 

6.4.4 10(on). The leakage current from the switch to 
the driver circuitry while the switch is on. 

6.5 Logistic Support. Lead materials and finishes 
(see 3.3) are interchangeable. Unless otherwise specified, 
microcircuits procured for Government logistic support 
will be procured to device class B (see 1.2.2), lead material 
and finish C (see 3.3) .. Longer length leads and lead forming 
shall not affect the part number. 

6.6 Substitutability. Microcirc.uits covered by this spec
ification are substitutable for the following commer-ical 
device types: 

Device Commercial Device Commercial 

Type Type Type Type 

-01' OG300A -05 DG304A 
-02 DG301A -06 DG305A 
-03 DG302A -07 DG306A 

-04 OG303A -08 OG307A 

2201 Laurelwood Road, Santa Clara, Ca'lifornia 950~4 

167 

.~',' 
c.~. 

.O'''''~ 
Q"'!l~ 

Ci),,'::' 



IASTEI 
SElECTll1 
IIIIE· 
The Master Selection Guide is the most compre
hensive directory of integrated circuitry availabie 
in the United States. It organizes them into cate
gories - digital, interface, linear, memory and 
'microprocessor. Within these categories it classi
fies the devices by type (i.e., CMOS, ECl, TTC, etc.) 
and by function (counters, gates, flip-flops, etc.). 
Furthermore, the guide includes detailed data pro
vided by the manufacturers for those products 
which they have chosen as particularly important. 

how to use the 
master selection guide 
This guide provides sufficient information to make 
initial product selections, to lead you to a group 
of device numbers and manufacturers' names. It 
enables you to find the products which are most 
apt to rulfijj your major requireme\nts and then pro
vides data to help you make your final choice. All 
devices that appear in this selection, both in the 
initial selection guide and in the data page~, aie 
included in the Part Number and Product Indexes. 
These index listings lead to the page and the line 
on that page where each device appears. Users of 
the 1977 IC Ma&ter will find several new features in 
the 1978 selection guide. These include an alpha-
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betized topic index which starts on the next page. 
The coverage' of industrial and consumer circuits 
has been greatly expanded; the guide now identifies 
these products by model number and covers digital, 
iinear and digita!-linear combinations under one 
heading. Linear & Consumer Circuits. The TIL 
major families, TTL, TTL-LS, TTL-H and TTL-S have 
been combined under one heading to facilitate 
function comparisons. And the Microprocessor sec
tion has been enlarged, grouping microprocessor 
system components together by processor type and 
adding many new system descriptions. 
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Function 

A 
AC Detector 
Active Filter 
Active Terminator 
Adders 

Address latch 
Element 

Address Register 
Address Selector 
Alarm Circuits 
Am p I ifier I Detector 

FM IF 
Amplifiers 

AC 

AGCI Squelch 

Section 

Linear-:-Other Devices 
Linear-Other Devices 
Digital-ECl 10000, Miscellaneous 

/ Digital-CMOS, Arithmetic Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Digital-Special 

Microprocessors-System Components 
Microprocessors-System Components 
Linear-Telecommunication Circuits 
Linear-Other Devices 

Linear-Consumer Circuits 

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

AM/FM IF Linear-Consumer Circuits 
AM/FM IF and AF Linear-Consumer Circuits 
Audio, Power 
Current 
Differential I 

Linear-Consumer Circuits 
Linear-Amplifiers, Special Purpose 

Cascade Linear-Amplifiers, Special Purpose 
Differential Input/ 

Output Linear-Amplifiers, Special Purpose 
. Followers Linear-Followers 

Hearing Aid 
Instrumentation 

Isolation 
Limiting 
Linear I Antilog 
logl Antilog 
Microphone 
Mixer/RF 
Operational 

Preamplifier 

RF 
RF Detector I 

Vid~o 

Sense 
Single Ended 

Input/Output 
Tone 
Transcon-

Linear-Consumer Cjrcuits 
Unear-':"Amplifiers, Special Purpose 
Linear-:-Operational Ampl ifier 

Characteristics 
Linear-Amplifiers, Special Purpose 
Linear-Ampjifiers, Special Purpose 
Linear-Amplifiers, Special Purpose 
Linear-Amplifiers, Special Purpose 
Linear-Amplifiers, Special Purpose 
Linear-Consumer Circuits 
Linear-Operational Amplifier 

Characteristics 
Linear-Operational Ampl ifiers, 

General Purpose 
Linear-Operational Amplifiers, 

High Output Current 
Linear-Operational Amplifiers, . 

High Voltage . 
Linear-Operational Amplifiers, 

low Bias Current F 

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

Programmable 
Linear-Operational Amplifiers, 

Single Supply 
Linear-Operational Amplifiers, 

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

Interface-Sense Amplifiers 

Linear-Amplifiers, Special Purpose 
Linear-Consumer Circuits 

ductance Linear-Amplifiers, Special Purpose 
Video, IF and RF Linear-Amplifiers, Special Purpose 
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Function 

Voltage 
Controlled 

Wideband 
Analog Input 
Analog Output 
Analog Memories 
Analog Shift 

Registers 
Analog Switches 
Arithmetic -logic 

. Element 
Arithmetic logic 

Register Stack 

Section 

Linear-Amplifiers, Special Purpose 
linear-Amplifiers, Special Purpose 
Microprocessors-System Components 
Microprocessors-:-System Components 
Linear-Other Devices 

Linear-Other Devices 
Interface-Analog SWitches 

Digital-TTL, ~rithmetic Functions 

Digital-CMOS, Arithmetic Functions 
Microprocessors-System Components 

Arithmetic logic 
Unit Microprocessors-System Components 

Digital-CMOS, Arithmetic Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-ECl 100K, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 

Arrays 
Bipolar 
CMOS 
Custom 

Thyristor! 

Linear-Arrays 
Linear-Arrays, Special Arrays 
Digital-ECl 100K, Miscellaneous 
Digital-Special 
Linear-Other Devices 

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

Asynchronous 
Communication 
Controlter Microprocessors-System Components 

Audio Noise 
Reduction Dolby Linear-Consumer Circuits 

B 
Bandpass Filters 
Baseband Channel 

Amplifier 
Baud Rate 

Generator 

Linear-Telecommunication Circuits 

Linear-Telecommunication Circuits 

Digital-Special 
Interface-Serial Transmitters, Receivers 

Bidirectional Bus 
Driver 

Bidirectional Port 
Bidirectional 

Transceiver 

Bit Programmable 

Microprocessor-System Components 
Microprocessor-System Components 

Interface-Line Circuits, 
Line Transceivers 

Microprocessor-System Components 

110 Microprocessor-System Components 
Bit Rate Generator Digital-CMOS, Miscellaneous 

Interface-Transmitters-Receivers 
Microprocessor-System Components 

. Branch Control Unit Microprocessor-System Components 
Bucket Brigade ' 

Device • Linear-Other Circuits ~ 

Buffers Digital-CMOS, Buffersl Inverters 
Digital-ECl 10000, Buffers 
Digital-HNILlHTl, Buffers/lnverters 
Digital-TTL, Buffersl Inverters 
Digital-TTL, Drivers 
Microprocessor-System Components 

Bus Interface 
Circuits Interface-Line Circuits 

Microprocessor-System Component~ 

\ 
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Function 
BOART (Bus 

Oriented ART) 
Bus Receiver 

Bus Switch 
Bus Transceiver 

Bus Translator 

c 
Calculator Circuits 
Calculator, Display 

Interface 
Calculator, 

Keyboard 
Entry Sequence 
Memory 

Calculator: Printing 
Camera Exposure 
. Control 
Camera, Strobe 

Section 

Interface-Transmitters-Receivers 
Digital-ECl 10000, Miscellaneous 
Interface-Line Circuits 
Digital-TIL, Miscellaneous 
Digital-ECl 10000, Miscellaneous 
Digital-TTL. Miscella'neous 
Interface,-Line Circuits 
Microprocessor-System Components 
Microprocessor-System Components 

Linear-Consumer Circuits 

Linear-Consumer Circuits 

Linear-Consumer Circuits 
Linear-Consumer Circuits 

Linear-Consumer Circuits 

Light Control Linear-Consumer Circuits 
Cas·sette Controller Microprocessor-System Components 
CB Circuits Unear-Consumer Circuits 

CCD Me·mories 
Central Processing 

Unit 
Character 

Generators 
Clock 

Clock Buffer 

Ciock Generator 
Code Converters 
Coin Box Circuits. 
Compander I 

Comparators, 
Digital 

Comparators, 
Linear 

Compressor 
(Compander) 

Contact Bounce 
Eliminator 

Control Element 
Controi ROM 
Control Sequencer 
Converters 

Analog to Digital 

BCD to Binary 
Binary to Phone 

Pulse 
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Linear-Phase locked loop Circuits 
Memories-RAMs, CCO Memories 

Microprocessor-System Components 

Memory-Cha racter Gene rators 
Digital-CMOS, Oscillators/ Dividers 
Linear-Consumer Circuits 
Interface-Memory and Peripheral Drivers 
Microprocessor-System Components 
Microprocessor-System Components 
Memory-Code Converters 
Linear-Telecommunication Circuits 
Linear-Telecommunication Circuits 
Digital-CMOS, Arithmetic Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-ECl III, Arithmetic Functions 
Digital-HNltI HTl, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 

Linear-Comparators, 
Single Comparators 

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

Linear-Telecommunication Circuits 

Digital-CMOS, Miscellaneous 
Digita!-TTL, Miscel!aneous 
Microprocessors-System Components 
iviicroprocessors-System Components 
Microprocessors-System Components 

Interface-Analog to Digital Converters, 
Binary Output 

Interface-Analog to Digital Converters, 
Decima! Output .. 

Linear-Other Devices 
Digital-TTL, Miscellaneous 

Digital-CMOS, Miscellaneous 

Function 
Digitai to Anaiog 
Frequency to 

Voltage 
Serial to Para·llel 
Voltage to 

Frequency 
Correlation 

Counters 

Binary 

Decade 

Counter Time Base 
Counting Register 
CRC Generator/ 

Checker 

CRT Controller 
CRT Video Timer 

Controller 
Crosspoint Array 

D 
Data Access 

Register 

Data Acquisition 
System 

Data Encryption 
Data Path Switch 

Data Selector l 
Multiplexer 

Decoders 

Section 
interface-Digitai to Anaiog Converters 

Linear-Other Devices 
Digital-Special 

· Linear-Other Devices 
Dig ital-Special 
Linear-Other Devices 
Digital-CMOS, Counters 
Digital-ECl III, Counters 
Digital-HNILlHTl, Counters 
Digital-TTL, Counters 
DigHal-Special 
Digital-CMOS, Counters, Binary 
Digitat=---ECL 10000, Counters, Binary 
Digital-ECl 95000, Counters 
Digital-ECl III, Counters . 
Digital-HNILlHTl, Counters 
Digital-TTL, Binary Counters Up 
Digital-TIL, Binary' Counteds Up/Down 

· Digital-Special 
Digital-:-CMOS, Counters, Decade 
Digital..:-ECl 10000, Counters, Decade 
Digital-ECl 95000, Counters 
Digital-ECl III, Counters 
Digital-HNILlHTl, Counters 
Digital-TIL, Decade Counters Up 
Digitai-TTL, Decade Counters Up/Down 
Digital-TTL, Miscellaneous 
Digital-Special 
Digital-Special 
Digital-ECl 1 OOK,. Counters 

Interface-Error Checking Circuits 
Microprocessor-System Components 
Microprocessor-System Components 

Microprocessor-System Components 
Lir'lear-Telecommunications Circuits 

lDigital-CMOS, Arithmetic FUnctions 
Microprocessor-System Components 

Linear-Other Devices 
· Digitai-TTL, Misceilaneous 
Digital-CMOS. Arithmetic Functions 
Linear-Analog Switches 
Microprocessor-System Components 

Linear-Analog Switches Multiplexers 
Microprocessor-System Components 
Oigital-CMOS, Decoders 
Digital-ECl 10000, Decoders 
Digital-ECl 100K, Decoders 

.. Digital-TTL, Decoders 

Fivl Stereo 
Keyboard 
Tone 

Delta Modulation 
System 

Deskew FIFO 

Digital-CMOS. Drivers 
DigitaJ-""'-~'Special 
Interface-Display Drivers 
Microprocessor-System Components 
Unear-Consurllt:H Circuiis 
Interface-Keyboard Encoders, Decoders 
Linear-Phase locked loop Circuits 
Linear-Teiecommunication Circuits 

Linear-Telecommunication Circuits· 
Memory-FIFO 
Microprocessors-General Purpose 
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Function Section 

Dialer Circuits Linear-Telecommunication Circuits 
Digital Filter Switch Linear-Telecommunication Circuits 
Digital Mixer 
Digital to Analog 

Converters 
Diode Matrix, 

Programmable 
Direct Memory

Access' 
Disk Memory 

Drivers 
Fault Detector 
~ead Selector 
Video Amplifier 

Display Controller 
Display Drivers 
Dividers 

DMA Controller 
Double Balanced 

Mixer 
DPDT Switches 
DPST Switches 
Drivers 

Audio 
Counter Display 

DVMs 

Dynamic Memory 
Interface 

Dynamic Memory 
Refresh 
Controtler 

E 
Encoders 

Keyboard 
Error Checking 

Circuits 
Expander 

(Compander) 

F 
Field Programmable 

Linear-Phase Locked Loop Circuits 

Interface-Digital to Analog Converters 

Digital-Special -

Micropro~essor-:-System Components 

Interface-Memory and Peripheral Drivers 
Interface-Memory and Peripheral Drivers 
Interface-Memory and Peripheral Drivers 
Microprocessor-System Components 
Interface-Display Drivers 
Digital-Special 
Digital-CMOS, Oscillators/Dividers 
Digital-TTL, Miscellaneous 
Linear-Phase Locked Loop Circuits 
Linear-Other Devices 
Microprocessor-System Componen:s 

Linear-Phase Locked Loop Circuits 
Interface-Analog Switches 
Interface-Analog Switches 
Digital-CMOS, Drivers _ 
Digital-GMOS, Miscellaneous 
Digital-ECL 10000, Drivers 
Digital-ECL 100K, Orivers 
Digital-HNllIHTL, Drivers 
Digital-TTL, Decoders 
Digitat-TTl, Drivers 
Digital-TTL, Miscellaneous 
Interface-Display Drivers 
Interface-Line Circuits 
Interface-Memory and Peripheral Drivers 
Linear-Consumer Circuits 
Digital~Special 
Digital-Special 
Interface-Analog to Digital Converters, 

Decimal Output 

Interface-Memory and Perpheral Drivers 
Microproce.ssor-System Components 

Interface-Memory,and Peripheral Drivers 
Microprocessor-System Components 

Digital-CMOS, Miscellaneous 
Digital-ECL 10000, Miscellaneous 
Digital-ECL 100K, Miscellaneous 
Digital-TTL, Miscellaneolfs 
Digital-Special 
Interface-Keyboard Encoder-Decoders 

Interface-Error Checking Circuits 

Digital-TTL, Miscellaneous 
Linear-Telecommunication Circuits 

Logic Array Memory-PLAs 
Microprocessor-,-System Components 
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Function 

First In First Out 
Memory 

Flasher 
Flip-Flops 

Floating Point 

Section 

Memory-FIFO 
Microprocessor-System Components 
Linear-Other Devices 
Digital-CMOS, Flip-Flops 
Digital-ECL 10000, Flip-Flops 
Digital-ECL 95000, Flip-Flops 

, Digital-ECL 1 OOK, Flip~Flops 
Digital-ECL III, Flip-Flops 
Digital-HNllIHTL, Flip-Flops 
Digital-TTL, Flip-Flops 
Digital-Special 

Arithmetic Microprocessor-System Components 
Floppy Disc 

Cohtroller Microprocessor-System Components 
FM MutinglTuning 

Point System Linear-Consumer Circuits 
FM RFIIF Amplifier Linear-Consumer Circuits 
Followers Linear-Followers 
Four Channel Sound Linear-Consumer Circuits
Frequency Sensitive 

Switch Linear-Telecommunication Circuits 
Frequency to 

Voltage Converter Linear-Other Devices 
FSK Modulatorl 

Demodulator Linear-Phase, Locked Loop Circuits 
Function Generator Linear-Phase Locked Loop Circuits 

Linear-Other Devices 

Games, T.V. 
Gates 

AND/NAND 

Linear-Consumer Circuits 
Digital-CMOS, Gates, Miscellaneous 
Digital-HNllIHTL, Gates, Miscellaneous 
Digital-TTL, Gates, Miscellaneous 
Digital-GMOS, Gates, AND/NAND 
Digital-ECL 10000, Gates, AND/NAND 

AND-ORI AND-OR 

pigital-HNllIHTL, Gates, A~D/NAND 
Digital-TTL, Gates, AND/NAND 

Invert Digital-CMOS, Gates, AND-ORI 

Complex Gate wi 
Persistance 

Detector 
Exclusive 
OR/NOR 

Majority logic 

AND-QR Invert 
Digital-ECL 10000, Gates, AND-ORI 

AND-OR Invert 
Digital-ECL 100K, Gates, AND-ORI 

AND-OR Invert 
Digital-HNllIHTL, Gates, AND-ORI 

AND-OR Invert 
Dig ital-TTL,' Gates, AN D-ORI 

AND-OR Invert 

Digital-Special 

Digital"':"-CMOS, Gates, 
Exclusive ORINOR 

Digital-ECl 10000, Gates, 
Exclusive OR/NOR 

Digital-ECl 100K, Gates, 
Exclusive ORINOR 

Digital-ECl III, Gates, 
Exclusive ORINOR 

Digital-HNllIHTl; Gates, 
Exclusive ORINOR 

Digital-TTL, Gates, Exclusive OR/ NOR 
Digital-CMOS, Gates, Miscellaneous 
Digital-TTL, Gates, Miscellaneous 
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Function 

ORiNOR 

Gate Expander 
General Interface 

Circuit 
General Purpose 

Input! Output 
Ground Fault 

interrupter 

H 

Section 

Digital~CMOS, Gates, ORINOR 
Digital-ECl 10000, Gates, ORINOR 
Digital-ECl 95000, Gates, ORI NOR 
Digital-ECl 100K, Gates, OR/NOR 
Digital-ECl III, Gates, OR/NOR 
Digital-TIL. Gates, ORINOR 
Digital-Special 
D~gital-HNILlHTl, Gates, Miscellaneous 

Microprocessor-System Components 

Microprocessor-System Components 

Linear-Consumer Circuits 

Hall Effect Devices Digital-Special 
Linear-Other Devices 

Hamming Code 
Detector and 
Generator Digital-TTL, Miscellaneous 

Interface-Error Checking Circuits 

Identity Comparator Digital-TTL, Arithmetic Functions 
Image Sensor linear-other Devices 
Input/Output 

Cot:ltrol Unit Microprocessor-System Components 
Interface latch 

Element Microprocessor-System Components 
Interrupt Control 

Unit Microprocessor-System Components 
Interrupter, Ground 

Fault Linear-Consumer Circuits 
Interval Timer Linear-Timers 

Microprocessor~·System C~mponents 

Inverters Digital-CMOS, Buffers! Inverters 
Digital-HN III HTl, Buffers/lnverters 
Digital-HNILlHTl, Gates, Miscellaneous 
Digital-TTL, Buffers/lnverters 
Digital-Special 

K 
Keyboardl Display 

Contr611er Microprocessor-System Components 
Keyboard -Encoders Interface-Keyboard Encoders, 

Decoders 

L 
Last In First Out 

Memory 
latches 

level Detector 
level Meter 
Light Activated 

Switch 
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rl/1emory-UFOs 
Digital-CMOS, latches 
DIgital-EeL 10000. Latches 
Digital-ECl 95000. latches 
Digital-ECl 100K, latches 
Digital-EeL In. Latches 
Digital:o-HNILlHTl. latches 
Digital-TIL, Latches 
Microprocessor-System Components 
Linear-Other Devices 
Linear-Other Devices 

Linear-Other Devices 

Function 

Light to Cun:ent 
Converter 

Light Detector 
Line Drivers 

Line Receivers 

Line Transceiver 
Logic Processor 
look Ahead Carry 

Generator 

loop Disconnect 
Dialer 

low Battery 
Indicator 

M 
Memories 

Active Element 
CAM 

Character 
Generators 

Code Converters 
FIFO 

LIFO 

PlA 
PROM 

RAM 

ROM 

Memory Address 
Driver 

Memory Control 
Unit 

Memory Drivers 
MemoiY Interface 

Memory Refresh 
Logic Circuits 

Micro Address 
Generator 

MICROM 
Micro Computer 
Micro Controller 

Section 

Linear-Other Devices 
Linear-Other Devices 
Interface-Line Circuits. Single Ended 
Interface-Line Circuits; Differential 
Digital-Eel 10000, Miscellaneous 
Digital-ECl 100K, Miscellaneous 

"Digital-ECl III, Miscellaneous 
Interface-Line Circuits. Single Ended 
Interface-Line Circuits, Differential 
Interface-Line Circuits, Transceivers 
~v1jcropiocessoi-System Components 

Digital-CMOS, Arithmetic Functions 
Digitai-Eel 10000, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Microprocessor-System Components 

Linear-Telecommunication Circuits 

Unear-Other Devices 

Digital-TTl,Memories 
Digital-CMOS, Memories 
Digital-TIL, Memories 

Memory-Character Generators 
Memory-Code Converters 
Digital-CMOS, Memories 
Digital-TIL, Memories 
Memory-FIFO 
Digital-GMOS, Memories 
Memory-LIFO 
Memory-PlAs 
Digital-Eel 10000. Memories 
Memory-PROMs 
Microprocessor-System Components 
Digital-CMOS, Memories 
Digital-ECl 10000, Memories 
Digital~ECl 95000, Memories 
Digital-ECl 100K, Memories 
Digital-TIL, Memories 
Memory-RAMs, Bubble Memories 
Memory-RAMs. Dynamic 
Memory-RAMs, CCD Memories 
Memoiy-RAMs, Static 
Microprocessor-System Components 
Digital-CMOS. Memories 
Memory-EAROMs 
Memory-ROMs, Static 
Memory-ROMs, Dynamic 
Microprocessor-System Components 

Microprocessor-System Components 

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

uiglta!-! ! L, M!sCellaneous 
Interface-Memory and Peripheral Drivers 

Digital-TTL. Miscellaneous 
Microprocessor-System Components 
Microprocessor-System Components_ 
Digital-TTL, Arithmetic Functions 
Microprocessor-System Components 

©iC MASTER 1978 



Function 

Microprocessor 

Microprocessor 
Development 
System 

Microprogram 
Control Unit 

M icroprog ram 
Sequencer 

Mixe~ 
Modem 

Modulator 

Motor Load Control 
Motor Speed 

Regulator 
Multiplexers 

Analog 
Digital 

Multipliers 

Binary 
Binary Rate 

Section 

Digital-TTL, Arithmetic Functions 
Microprocessor-Selection Tables 
Microprocessor-8ystem Components 

Microprocessor-Syst~m Components 

Microprocessor-System Components 

Digital-TTL, Miscellaneous 
Microprocessor-System Components 
linear-Amplifiers, Special 
Digital-CMOS, Miscellaneous 
linear-Telecommunication Circuits 
linear-Other Devices 
Microprocessor-System Components 
linear-Other Devices 
linear-Consumer Circuits 
linear-Other Devices 

linear-Other Devices 

Interface-Analog Switct)es, Multiplexers 
Digital-CMOS, Multiplexers 
Digital-ECL 10000, Multiplexers 
Digital-ECL 100K, Multiplexers 
Digital-HNILI HTL, Multiplexers 
Digital-TTL, Multiplexers 
Digital-Special 
Digital-ECL 10000, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Microprocessor:-System Components" , 
linear-Other Devices 
Digital-CMOS, Arithmetic Functions 
Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 

Decade Rate Digital-TTL, Miscellaneous 
Multipliers/Dividers linear-Other Devices 

Microprocessor-Sys~m Components 
Multi-Protocol _ 

Communications 
Controller 

Mu Itivibrators 

Monostable/ 
Astable 

Music Circuits 

N 
Nines 

Complementer 

o 
Organ Circuits 
Oscillators 

Overvoltage 
Protectors 
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Microprocessor-System Components 
Digital-CMOS, Multivibrators 
Digital-ECL "I, Multivibrators 
Digitar-HNILlHTL, Multivibrators 
Diital-TTl', Multivibrators 
Digital-8pecial 

Digital-CMOS, Multivibrators 
Digital-ECL 10000, Multivibrators 
Digital-ECL 100K, Multivibrators 
Digital-HNILlHTL, Multivibrators 
Digital-TTL, Multivibrators 
linear-Consumer, Organ Circuits 

Digital-CMOS, Arithmetic Functions 

linear-Consumer Circuits 
Digital-CMOS, Oscillators/Dividers 
linear-Phase Locked Loop Circuits 

linear-Other Devices 

Function 

p 
Parallel Data 

Controller 
Parallel Interface 

Element 
Parity Generator 

Parity Tree 

Peripheral Drivers 

Peripheral 

, Section 

Microprocessor-System Components 

Microprocessor-System Components 
Digital-CMOS, Miscellaneous 
Digital-ECL 10000, Miscellaneous 
Digital-ECL 100K, Miscellaneous 
Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 
Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 
Interface-Memory and Peripheral 

Drivers 

Input! Output Microprocessor-System Components 
Peripheral Interface 

Adapter .M icroprocessor-SystemComponents 
Phase Cqmparator Digital-CMOS, Miscellaneous 

Interface-Phase Locked Loop Circuits 
Phase Frequency 

Detector Digital-TTL, Miscellaneous 
Linear-Phase Locked Loop Circuits 

Phase Locked, 
Loop Circuits Digital-CMOS, Miscellaneous 

linear-Phase Locked Loop Circuits 
Stereo Decoders linear-Consumer Circuits 

Phase Sensitive 
Demodu lator 

Phase Shifter 
Plasma Display 

C~l'Jtrolier 

Polynomial 
Generator 

Preamplifier 
Audio 

Prescalers 

Pressure 
Transducer 

Printer Controller 

Printer Driver 

Printer Interface 
Priority Encoder 
Priority Interrupt 
Processing and 

linear-Other Devices 
linear-Other Devices 

Interf&ce:-:-.Display Drivers 
Microprocessor-System Components 

Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 
linear-Amplifiers, Special 
linear-Consumer Circuits 

. Digital-Special 
linear-Phase Locked Loop Circuits 

linear-Other Devices. 
Interface-Memory and Peripheral 

Drivers 
Microprocessor-System Components 
Interface-Memory and Peripheral 

Drivers 
Microprocessor-System Components 
Digital-CMOS, Miscellaneous 
Microprocessor-System Components 

Control Element Microprocessor-System Components 
Programmable CRT 

Controller Microprocessor-System Components 
Programmable 

General Purpose 
I/O Microprocessor-System Components 

Programmable 
Interface 
Controller 

Programmable 
Keyboard/ 
Display Device 

Programmable 
Logic Arrays 

Microprocessor-System Components 

Interface-Keyboard Encoders . 
Microprocessor-System Components 

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

173 



,Ie MASTEI!l 

Function Section 

Programmable 
Systems Interface Microprocessor-System Components 

Program Memory Microprocessor-System Components 
Program Stack Microprocessor-System Components 
Program Storage 

Unit 
PROMs 

Microprocessor-System Components 
Memory':"'-PROMs 
Microprocessor-System Components 

Protocol Controllers Microprocessor-System Components 
Pulse Stretcher Digital-HNILlHTL, Miscellaneous 
Pulse Width to 
" Voltage Converter Linear-Other Devices 

Q 

Quad Power Strobe Digital-TTL, Miscellaneous 

R 
Radio Transmitter Linear-Other Devices 
RAM Interface Interface-Memory and Peripheral 

- Interface 
Microprocessor-System Components 

RAMs Memory-RAMs 
Microprocessor'-System Components 

RAM and 1/0 Microprocessor-System Components 
Read Amplifier/ 

Preamplifier " 
Receiver AM 
Receiver AM/ FM 
Register File 
Regulator, 

Motor Speed 
Regulator, 

Switching 
Regulator, 

Voltage 
Relay Driver 
Remote Control 

Circuits 

Resolver Systems 
RMS Converter 
ROMs 

S 
Sample and Hold 

Circuits 
SDLC Protocol 

Controller 
Sense Amplifiers 
Sequence" 

Controller 
Serial Receiver 
Serial Transmitter 
Serial Data 

Controller 
Servo Driver 
Shift Registers 

174 

Linear-Amplifiers, Special Purpose 
Linear-Consumer Circuits 
Linear-Consumer Circuits 
Digital-TTL, Memories 

, "Linear-Consumer Circuits 

Linear-Voltage Regulators, Switching 

Linear-Voltage Regulators 
Linear-Consumer Circuits 

Linear-Consumer Circuits, 
T.V. Remote Control 

Linear-Other Devices 
Linear-Other Devices 
Memory-ROMs 
Microprocessor-System Components 

Linear-Other Devices 

Microprocessor-System components 
Interface-Sense Amplifiers 

Microprocessor-System Components 
Interface-Serial Transmitters-Receivers 
Interface-Serial Transmitters-Receivers 

Microprocessor-System Components 
Linear-Consumer Circuits 
Digital-CMOS, Shift Registers 
Digital-ECl10000, Shift Registers 
Digital-EeL 95000. Shift R8gi6ters 
Digital-ECl 100K, Shift Registers 
Digital-ECl III, Shift Registers 
Digitaf-HNILlHTL, Shift Registers 
Digital-TTL, Shift Registers 
Digital-Special 
Memory-Shift Registers, Dynamic 
Memory-Shift Registers, Static 

Function 

Analog 
Schmitt Trigger 

Sine Wave 
Generator 

Smoke Detector 
Sonar Transceiver 

Speedometer 
Circuit 

I 
' SPOT Switches 
SPST Switches " 
SSB Detector 
Static Memory 

Interface 
Successive 

Approximation 
Register 

" Switches 
Analog 
Crosspoint 

Drivers 
Frequency 
Touch Sensing 

Synchronous 
Communications 
Controller 

Synchronous 
Data~Link 

Controller 
Synchronous 

Receiver/ 
Transmitter 

Synchronous Serial 
Data Adapter 

Synthesizer 
System Controller 

and Bus Driver 

T 
Tachometer 
Tele

communications 
Data Interface 

Telephone Circuits 
Temperature 

Transducers 
Thermal Printhead 

Driver 

Threshold Switch 
Timers 

Timing Function 
Tone Decoder 
Tone Operated 

Switch 
Tone Receiver 
Tone Ringer 
Tone Transmitter 

Section 

Linear-Other Devices 
Digital-CMOS, Miscellaneous 
Dlgita!-HN!L/HTl, Miscellaneous 
Digital-TTL, Miscellaneous 
Digital-Special 

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

Linear~onsumer Circuits 
Interface-Analog Switches 
Interface-Analog Switches 
Linear-Consumer Circuits 

Microprocessor-rSystem Components 

Digital-GMOS, Miscellaneous 
Digital-TIL, Miscellaneous 
Linear-Consumer Circuits 
Interface-Analog Switches, Drivers 
Interface-Analog Switches, 

Multiplexers 
Interface-Analog Switches, Drivers 
Linear-Other Circuits 
Linear-Consumer Circuits 

Mic roprocessor-System Com ponents 

"Interface-Transmitters-Receivers 

Interface-Transmitters-Receivers 

Microprocessor-System Components 
Linear-Phase Locked Loop Circuits 

Microprocessor-System Components 

Linear-Consumer Circuits 

Microprocessor-System Components 
Linear-Telecommunication Circuits 

Linear-Other Devices 

Interface-Memory and Peripheral 
Drivers 

Linear-Other Devices 
Digital-CMOS, Miscellaneous 
Linear-Consumer Circuits 
Linear-Timers 
Microprocessor-System Components 
Microprocessor--System Components 
Linear-Phase Locked Loop Circuits 

Linear-Telecommunication Circuits 
Linear-Telecommunication Circuits 
Linear-Telecommunication Gircuits 
Linear-Telecommunication Circuits 
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Function 

Translators 

Transmitter 
Transversal Filters 
Tuner Control, 

AM/FM' 
Two Modulus 

Prescaler 
T.V. Circuits 

u 
Universal 

Communications 
Interface 

Universal 
. Peripheral 

Interface 
UART 
USART 
USYNRT 

v 
Video Display 

Controller 

©IC MASTER 1978 

Section 

Digital-CMOS, Translators 
Digital-ECl 10000, Translators 
Digital-ECl 95000, 'Translators 
Digita!-HN I LI HTL, Translators 
Digital-TTL, Translators 
tv1icroprocessor-System Components 
Linear-Consumer Circuits 
Linear-Other Devices 

Linear-Consumer Circuits 

Linear-Phase locked loop Circuits 
Linear-Consumer Circuits 

I nterface-:-Serial Transm itters-Receivers 

Microprocessor~System Components 
Interface-Serial Transmitters-Receivers 
Interface-Serial Transmitters-Receivers 
Interface-Serial Transmitters-Rece~vers 

Microprocesso~-System Components 

,MAstER'SELECTION GUIDE-IND' 

. Function 

Video Tape 
Recorder 

Voltage Controlled 
Oscillators 

Voltage Controlled 
Transient 
Generator 

Voltage Detector 
Voltage Reference 

Source 
Voltage Regulators 

Automotive 

W/Z 
Watch Circuits 

Zero Voltage and 
Zero Crossing 
Triggers 

Section 

Linear-Consumer Circuits 

Digital-EeL 11-1, Miscellaneous 
Digital-TTL, Miscellaneous 
Linear-Consumer Circuits 
Linear-Phase lock loop Circuits 

Linear-Consumer Circuits 
Linear-Other Devices 

Linear-Other ,Devices 
Linear-Voltage Regulators, 

Fixed Positive 
Fixed Negative 
Fixed Dual , 
Adjustable Positive 
Adjustable Negative 
Adjustable Dual 
Switching 

Linear-Consumer Circuits 

Digital-CMOS, Oscillators/ Dividers 
Linear-Consumer Circuits 

Linear-Other Devices 
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ABBREViATIONS OF COMPANY NAMES 

AD Anaiog Devices MOS MOS Technology 
AMD Advanced Micro Devices Mostek Mostek 
AMI American Microsystems, Inc. Motorola Motorola Semiconductor 
Analogic Analogic Corp. National National Semiconductor 

NCR NCR Corp., Microelectronics Division 
Beckman Beckman Instruments, Helipot Division NEC NEC America 
Burr-Brown Burr-Brown Research NEC NEC Microcomputers 

Cermetek Cermetek Nippon Nippon Electric Co. 

,-CMA Consumer Microcircuits of America Nitron Nitron 

Cybernetic ",,""'- .... "' ..... __ 1.: .... ,,_~~_ .. _~, __ C".,_.&...-. ....... _ Nortec Nortec Electronics 
vYUl::l1 il::lll.,. l'v'dLd U vY;:'l~lll;:' Noyonics Novonics 

Data General Data General OEI Optical Electronics, Inc. 
Oatel n~+nl C\l~tn"",("1 

'""t .. ""I '-'l-.;:J1.""ttt..,;J 

DOC Data Devices Corp. Panasonic Panasonic, Matsushita Electric Corp. 
Delco Delco Electronics Photo Therm Photo Therm 

EA Electronic Arrays 
Plessey Plessey Semiconductors 
PMI Precision Monoiithics, Inc. 

EMM/Semi EMt-.,1 Semi, 
Raytheon Semiconductor Div. of Electronic Memories & Magnetics Raytheon 

Essex Essex International RCA RCA Solid State Division 
Exar Exar Integrated Systems Reticon Reticon 

tUFA RIFA 
Fairchild Fairchild Rockweil Rockweil Microelectronic Division 
Ferranti - Ferranti Electric RTC Real Time Corp. 
Fujitsu Fujitsu 

Sanken Sanken Electric 
--G1 General Instrument Sanyo Sanyo Electric 

SGS SGS-Ates Semiconductor 
Harris Harris Semiconductor Siemens Siemens 
Hitachi Hitachi America Ltd. Signetics Signetics (Philips) 
Hughes Hughes Aircraft Solid State Products Silicon G Silicon General 
Hybrid Sys Hybrid Systems Siliconix SilicQnix 
HyComp HyComp Silicon Sy •• Silicon Systems, Inc. 

1M. International Microcircuits, Inc. Silitronics Silitronics 
Solitron Solitron Devices 

Intech/FMI intech/Function Modules Inc. Sprague Sprague Electric Company 
Intel Intel SSM . Solid State Music 
Interdesign lnterdesign SSS Solid State Scientific 
.ntersil Intersil Synertek Synertek 
IPI Integrated Photomatrix, Inc. 
ITT ITT Semiconductors Tektronix Tektronix 

Lambda lambda Electronics 
Teledyne C Teledyne Crystalonics 
Teledyne P Teledyne Philbrick 

LSI lSI Computer Systems Teledyne S Teledyne Semiconductor 

Master logic Master logic Telefunken AEG-Telefunken 
. TI Texas Instruments MicroComp Micro Components 
TMX TMX Micro Net Micro Networks 

Micropac Microoac Industries Toshiba Toshiba 
Trans-Data Trans-Data Micro Power Micro' Power Systems 
TRW TRW Micro Tech ~v1icrocircuits Technology 

Mitel Mite! Semiconductor Western Western Digital 
Mitsubishi Mitsubishi Electric Co. 
MM. Monolithic Memories, Inc. Zilog Zilog 
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The Master Selection Guide provides sufficient 
information to make initial product selections, to 
lead you to a group of device numbers and man
ufacturers' ,names. It enables you to find the 
products which are most appropriate to fulfill your 
major requirements and then provides data for 
many of the more important products. 
All devices that appear in this section, both in 
,the initial selection guide and in the data pages, 
are included in the Part Number and Product 
Indexes. 'These index listings lead, to the page 
and the line on that page where each device 
appears. 
The first two pages of the digital section present 
comparisons of the performance of the major 
digital families to help you choose between fam
ilies. These are -followed by lists of the devices 
in each family arranged into functional groups 
(arithmetic, buffers/inverters, etc.). Within each 
group you can readily determine all of the various 
circuits available, surveying the entire IC industry 
so that you know all your options. The initial 

II 
selection lists are followed by the device data 
pages 'which have been provided for you by the 
manufacturers. When such data is in the book, 
the page numbers are given with the initial 
selection listings. 

Some digital circuits - calculator, wa~ch chips, 
and electronic organ circuits - are not included 
in this section, but they are covered in detail in 
the Linear-Consumer section. Digital circuits which 
do not fall into one of the major logic families 
are listed at the end of the selection information 
under the heading Digital-Other Devices. 

This section is not complicated by reference to 
package styles; the package style suffixes are 
usually deleted., For more information on each 
companies' suffixes, see the Part Number Guide. 
Throughout the Master Selection Guide, each full 
military temperature range (-55°C to 125°C) 
device is indicated by a dagger (t) before the man
ufacturer's name. Manufacturers' names are nor
mally spelled out; however, a few are abbreviated 
and the abbreviations are explained on page 176. 

Page Number Index - Digital Devices 
CMOS ECl10K 

Arithmetic Functions 204 216 
Buffers/ Inverters 204 216 
Counters 

Binary 205 216 
Decade 206 216 
Miscellaneous 207 

Decoders ,207 216 
Drivers 208 216 
Flip-Flops 208 216 
Gates 208 216 

AND/NAND 209 216 
AND-OR/ AND-OR-Invert 209 
Exclusive OR/NOR 210 216 
OR/NOR 210 217 
OR-AND/OR-AND-Invert 217 
M iscell aneous 211 

Latches 211 217 
Memories 212 218 
Multiplexers (Digital) 212 218 
Multivibrators 213 218 
Oscillators/Dividers 213 
Shift Registers 213 218 
Translators 214 218 
Miscellaneous 215 218 

Digital-Special (PMOS, Low voltage CMOS, etc.) 258 
Detailed Product Information provided by: 

American Microsystems Inc. 261 

Raytheon Semiconductor 262 

ECl95K ECl100K ECl III HNlll TTL 
219 221 223 

"-

221 225 

219 220 221 227 
219 220 221 228 

219 230 
219 221 231 
219 221 233 

219 219 220 221 234 

221 238 
219 221 243 

219 219 220 222 244 
219 219 220 221 245 

222 246 
219 219 220 222 246 

219 247 
219 222 247 

220 222 250 

219 220 220 222 251 
219 222 253 
219 220 220 222 254 

The manufacturers'listed above are providing detailed information on their latest and most significant 
products. They have made this investment to help you. Some chose not to. 
If you want to see more data in future editions, tell the manufacturers through their salesmen and 
distributors. 
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lei IIIITll FiliI: 
Edited from material published in Fairchild Progress magazine, Peter Alfke, author. 

With several digital families available, the logical question is -
which are the best ICs for my particular application? 

To answer the question, you need to evaluate the pros and 
cons of the various logic families. These tradeoffs are listed in 
Tables I-IV. You will need to establish your speed requirements. 
Since speeds are characterized by the clock rate of registers 
and counters, this discussion is divided into four groups based 
on clock rates. 

Very High Speed Clock Rate > 100 MHz ECl 

High Speed 

Medium Speed 

low Speed 

Clock Rate 30 to 100 MHz ECl, S-TTl 

Clock Rate 

Clock Rate 

5 to 50 MHz lS-TTL, TTL 

< 5 MHz lS-TTl, CMOS 

VERY HIGH SPEED SYSTEMS - Clock Rate> 100 MHz 
There is only one reasonable IC logic family for use in very 
high speed systems - Emitter Coupled logic, ECL. Originally, 
this technology presented considerable electrical problems 
such as voltage and temperature sensitivity and fast edge rates 
that caused reflection and cross-talk problems. In recent years, 
however, ECl development has become more user-oriented 
and there is better compatibility between circuit characteristics 
and interconnection techniques. 

The modern popular ECl line is the 10,000 Series, manufactured 
in uncompensated, in voltage-compensated, or in both voltage 
and temperature-compensated forms. The latter form of com
pensation assures that significant parameters such as logic 
levels, noise margins and speed remain constant over a wide 
range of temperature and power supply voltage. These 10K and 
95K logic circuits have deliberately slowed-down edge rates 
to make them easier to use and they can also drive terminated 
transmission lines whenever required by the interconnection 
length. 

HIGH SPEED SYSTEMS - Clock Rate 30 to 100 MHz (Table ii) 

Here, you have a choice between ECl and Schottky TTL. 
H-TTL is really obsolete since it consumes more power than 
Schottky TTL, has similar interconnection problems and offers 
only half the speed. Also, it is not significantly faster than the 
best low Power Schottky TTL. So, this narrows down your 
choice to ECl and Schottky TTL. 

MEDIUM SPEED SYSTEMS - Clock Rate 5 to 50 MHz 
(Table 111) 

Standard TTL has been the obvious choice for medium speed 
systems for many years. Many designs wi!! increasingly use 
low Power Schottky TTL as it becomes more available, mul
tiple sourced, and as the price premium decreases. You can 
mix standard and lS-TTL to solve most fan-out problems. 

SLOW SPEED SYSTEMS - Clock Rate < 5 MHz (Table IV) 

If you design slow speed systems you are· faced with the largest 
number of attractive alternatives. Traditionally, TTL and OTl 
has been used. Now you can save power, cost and avoid heat 

and reliability problems by changing to lS-TTl, without affect
ing the logic design and perhaps not even chang.ing the PC 
board layout. 

!f the. system speed permits, you can switch to CMOS and save 
even more power and simplify the power supply, but now you 
must cope with a family of different logic elements and a 
hodgepodge of MSI elements, far less systems oriented than 
the better TTL circuits. Also you will notice wide parameter dif
ferences between the "same" products from different vendors. 

The greatest challenge, however, is to examine the traditional 
hard-wired system design and decide whether or not it can be 
implemented with a microprocessor. If the requirements are 
both complicated and slow enough, this approach might save' 
manufacturing cost, design time, and service time, as well as 
improve reliability, provide additional flexibility, and perhaps 
allow additional features at no extra cost. 

MaS (p-channel, n-channel, either metal or silicon gate, also 
silicon on sapphire) does not compete directly with lS-TTl 
and CMOS. The MaS logic elements (gates and flip-flops) are 
very small but the input and output buffers are so large and 
relatively slow that MaS cannot be cost/performance competi
tive at MSI complexity (below 200 gates). MaS is therefore 
meaningful only in lSI circuits, where it has proven to be not 
only competitive. but dominating. These areas are: 

• lSI memories, RAMs, ROMs, and shift registers of 500 to 
4096 bits at clock rates below 5 MHz. 

• Specialized, inherently slow lSI functions produced in very 
large volume (calculators, clocks, some instrument circuits 
like OVMs). 

• Custom lSI circuits where the manufacturing volume is high 
enough or the weight / space saving valuable enough to 
absorb the development cost. 

• Microprocessors, where a very carefully designed, standard 
circuit performs specialized tasks through ROM-stored pro
gramming. 

SUMMARY 

The proliferation of digital circuits and technologies gives you 
a new degree of freedom, but it also challenges your judgement 

. and imagination. You are faced with an almost overwhelming 
number of competing technologies, each with its strong and 
weak points. The basic component speed requirement and the 
available power will quickly narrow your choice down to two 
or three different logic families; the tables presented here will 
make your final decision easier. 

You should not forget, however, that the component speed 
requirement is also affected by your choice of architecture. A 
parallel approach requires more, but slower components, while 
a serial architecture requires fewer but faster components. The 
vesatility of modern MSI circuits makes it easy to explore these 
alternatives. It is very important to choose the Ie logic family 
at an early stage in the system design, since the full cost, speed 
and reliability advantages can only be gained by. designing in 
accordance with the device features, taking advantage of their 
logic and organization. 
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TABLE I: COMPARISON OF ELECTRICAL CHARACTERISTICS 

74LS 9LS , 
CMOS CMOS STANDARD LOW POWER LOW POWER SCHOTTKY 10K 

5 V SUPPLY 10 V SUPPLY TTL SCHOTTKY SCHOTTKY TTL EeL 
PROPAGATION DELAY 35 ns 25 ns 10 ns 10 ns 5 ns 3 ns 2 OS 
FLlP·FLOP TOGGLE FREQUENCY 5MHz 10 MHz 35 MHz 40 MHz 80 MHz 100 MHz 200 MHz 
QUIESCENT POWER1 10 nW 10 nW 10mW 2mW 2mW 25mW 25mW 
NOISE IMMUNITY 2V 4V 1V 0.8 V 0.8 V 0.9 V 0.2 V 
FAN OUT (within family) > 502 >502 10 20 20 10 >50 

INote the change from nanowatts to milliwatts. 
2()r as determined by allowable propagation delay. 

TABLE II. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
HIGH SPEED SYSTEMS (CLOCK RATE 30 TO 100 MHz) 

10K AND 95K SERIES ECL SCHOTTKY TTL 

Advantages Disadvantages 

Short delays allow propagation through more logic levels in a clock Component delays are about twice as long as with ECL and will not 
cycle. Compatibility with even faster families currently in development be improved in the foreseeable future. 
makes future system upgrading easy. ~ 

Low output impedance drives all types of interconnections including Outputs are not capable of driving terminated transmission lines with· 
terminated transmission lines. out causing severe fan-out compromises. 
High output drive capability' and complementary outputs accommodate 
·differential. transmission over tested pairs. 
Slow edge rate minimizes reflection problems. Has the fastest output transitions of any logic family, causing reflection 

Complementary outputs on many elements add design flexibility. problems even with relatively short interconnection lengths, and 
causing cross-talk problems. 

Wired-OR capability simplifies logic design. 

Compensated circuits simplify power supply and temperature regulation. Generates fast power supply load changes, requires good decoupling. 
High input impedance minimizes loading, allows high fan-out. Input thresholds and output low levels are slightly offset from conven· 

tional TTL, causing some loss of noise immunity. 

Disadvantages Advantages 

Unfamiliar type of circuitry, logic, nomenclature, and pinouts. Compatible with popular TTL, same supply voltage, almost identical 
Not level-compatible with TTL and CMOS, requires additional interface signal levels, same SSI and MSI logic, nomenclature, pinouts. Ideal 
elements. to speed up critical paths in standard TTL systems. 

Requires external pull-down resistors on all used outputs. Outputs require no pull-up (or down) resistors. 

Has less absolute noise margin. Large signal swing and large absolute noise immunity causeless 
Higher ground current requires heavier distribution busses. problems with temperature or supply voltage variations and gradients, 

resistive drops along ·supply lines, and outside noise. 
Has one less logic pin per package due to double ground. 
Has higher power consumption at low frequencies than equivalent Has lower system power consumption at moderate speed. 
S-TTL circuits. 

TABLE III. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
MEDIUM SPEED SYSTEMS (CLOCK RATE 5 TO 50 MHz) 

STANDARD TTL LOW POWER SCHOTTKY TTL 

Advantages Disadvantages 

Large number of SSI and MSt func;:tions. Somewhat fewer devices but this is changing. 
Low prices. Presently higher priced than standard TTL. 

Specifications standardized. Electrical characteristics differ between suppliers. 

Disadvantages Advantages 

High power consumption (10 mW per gate, 200 to 500 mW per MSI Saves 75% of the power of equivalent standard TTL. 
package.) 
Large, heavy, expensive, hot power supply and regulator. Smaller, lighter, cheaper, cooler power supply and regulator. 

Heat density problems when using predominantly MSI. No heat density problem. Cooler, therefore more reliable. 

May eliminate the need for fans and filters. 

Not fully compatible with most CMOS and MOS. Compatible with CMOS and MOS. 

Generates less noise than standard TTL. 

TABLE IV. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
LOW SPEED SYSTEMS (CLOCK RATE 5 MHz) 

STANDARD OR LOW POWER SCHOTTKY TTL CMOS 

Advantages Disadvantages 

Well designed, system-oriented MSI. Some of the original CMOS circuits are poorly defined and not systems 
oriented. 

Adequate speed, tight tolerances. Low speed, delays depend on supply voltage and capacitive loading. 

Low impedance 
coupled noise. 

outputs give good immunity against capacitively Poor current noise immunity (capacitively coupled noise.) 

Familiar functions, logic, pinouts. New functions, logic pinouts. 

Standard TTL available from many suppliers, low cost. Large parameter variations between different vendors. 

Disadvantages Advantages 

Relatively high static consumption and heat generation. Extremely low static power consumption, very little heat generated at 
moderate speed. 

Tight power supply voltage requirements (5 V ±5% commercial, ±10% Very wide range of supply voltages (theoretically 3 ... 20 V, practically 
military Qrade). 5 ... 12 V). 

Not well-suited for portable battery operation. Ideally suited for battery operation. 

More expensive power supply. Low cost power supply. Less cost, weight, heat, size than for any other 
family. 

Lower voltage noise immunity. High voltage noise immunity, an advantage with inductively coupled 
noise. 

LS-TTL available from only a few suppliers. Available from many suppliers. 

©IC MASTER 1978 203 



Q) 
"'0 
::J 

C!J 
C 
o ..... 
() 
Q) 

Q) 

en 

" 

. 

Ie MASTER 

DIGITAL-CMOS 

Function Device Source 

Arithmetic Functions 

2 x 2 Bit (Parallel) Binary Multiplier 
MC14554BA tMotorola 
MC14554BC Motorola 

4 Bit Full Adder 
F4008BC Fairchild 
F4008BM t Fairchild 
HD54C83 tHarris 
HD74C83 Harris 

I 
MC14008BA tMotoroia 
MC14008BC Motorola 
MM54C83 tNational 
MM74C83 National 
CD4008BC National 
CD4008BM tNational 
CD4008B tRCA 
CD4008BE RCA 
HBF4008AE SGS 
SCL4008B tSSS 
SCL4008BE SSS 
CM4008A tSolitron 
CM4008AE Solitron 
TP4008A/B TI 
TC4008 Toshiba 

Triple Serial Adder (Positive Logic) with Internal Carry 
MC14032BA tMotorola 
MC14032BC Motorola 
CD4032B tRCA 
CD4032BE RCA 
CM4032A tSolitron 
CM4032AE Solitron 
TC4032 Toshiba 

Triple Serial Adder (Negative Logic) with Internal Carry 
MCl4038BA tMotorola 
MC14038BE Motorola 
CD4038B tRCA 
CD4038BE RCA 
CM4038A tSolitron 
CM4038AE Solitron 
TC4038 Toshiba 

4 Bit Arithmetic Array 
CD4057B tRCA 

4 Bit Arithmetic Logic Unit 
MC14581BA tMotoroia 
MC14581BC Motorola 
CD40181B tRCA 
C040181 BE RCA 
SCL4581B tSSS 
SCL4581BE SSS 
TP4581 A TI 

Look Ahead Carry Block 
F4582BC Fairchild 
F4582BM t Fairchild 
MC14582BA tMotorola 
MC14582BC Motorola 
CD40182B tRCA 
CD40182BE RCA 
SCL4582B SSS 
TP4582A TI 

4 Bit Magnitude Comparator 
F40085BC Fairchild 
F40085BM t Fairchild 
HD54C85 tHar:is 
HD74C85 Harris 
MC145858A tMotorola 
MCl4585BC Motorola 
MM54C85 tNationai 
MM74C85 National 

(Continued) 

t Military Temperature Range (-55· to 125"(;) 

204 

Une Function Device Source Una Function Device Source Une 

Arithmetic Functions (Cont'd) Buffersllnverters (Cont'd) 

4 Bit Magnitude Comparator (Conrd.) Hex Buffer, Open Drain (Active pull down) (Conrd.) 

I1PD4063 NEC America MM54C906 tNational 
CD4063B tRCA 70 MM74C906 National 
CD4063BE RCA Hex Buffer, Open Drain (Active pull up) 
SCL4585B tSSS HD54C907 tHarris 
SCL4585BE SSS HD74C907 Harris 
TC4585 Toshiba MM54C907 tNational 

NBCD Adder (Natural Binary Coded Decimal) MM74C907 National 

1

10 
MCi4560BA tMotoroia 

I 
Hex Buffer, Three State 

MC14560BC Motorola F40097BC Fairchild 140 
I1PD4560 NEC America F40097BM t Fairchild 

Nines Complementer HD70C95 tHarris 
MC14561BA tMotorola 80 HD70C97 tHarris 

MC14561BC Motorola HD80C95 Harris 

11PD4561 NEC America HD80C97 Harris 

Data Path Sw!tch 
MC14503BA tMotorola 
MC14503BC Motorola 

F4704BC Fairchild 
CD4503BC National 

F4704BM t Fairchild 
CD4503BM tNational 

20 Arithmetic Logic Register Stack MM70C95 tNational 150 
F4705BC Fairchild MM70C97 tNational 
F4705BM t Fairchild MM80C95 National 

Data Access Register (for memory address arithmetic) MM80C97 National 

F4707BC Fairchild 90 I1PD4503 NEC America 

F4707BM t Fairchild Hex m Buffer (Non Inverting)(CMOS to TIL) 
HD54C902 tHarris 

Buffers/Inverters HD74C902 Harris 
MM54C902 tNational 

Quad Low Impedance Buffer MM74C902 National 
30 SCL4441B tSSS 

SCL4441BE SSS Hex PMOS Buffer (Non Inverting) (PMOS to CMOS or 160 

Hex Buffer/Converter (Non Inverting) 
TIL) 

HD54C904 tHarris 
SIL4010B tMitel HD74C904 Harris 
SIL4010BE Mitel MM54C904 tNational 
CD4010AC National MM74C904 National 
CD4010AM tNational 
CD4010B tRCA 100 Hex Buffer/Cooverter (Inverting) 

CD4010BE RCA SIL4oo9B tMitel 

HBF4010BE SGS SlL4009BE Mitel 

40 SCL4010B tSSS CD4009AC National 

SCL4010BE SSS CD4009AM tNational 170 

CM4010A tSolitron CD4009UB tRCA 

CM4010AE Solitron CD4009UBE RCA 
HBF4009AE SGS TP4010AlB tTl 
SCL4009B tSSS I 

I 
TC4010 Toshiba 

SGL4009BE SSS I 
I Hex Buffer/Converter (Non Inverting) Improved SCL4009UBE SSS I 

F4050BC Fairchild 110 CM4009A tSolitron I I F4050BM t Fairchild CM4009AE Solitron 
SIL4050B tMitel TP4009A1UB TI 

50 SIL4050BE Mitel TC4009 Toshiba 180 
MC14050BA tMotorola 

Hex Buffer/Converter (Inverting) Improved 
MC14050BC Motorola 

F4049BC Fairch~d I CD4050BC National 
F4049BM t Fairchild I 

I 
CD4050BM National 

SIL4049B tMitel I 
I1PD4050 NEC America 

1,~ SIL4049BE Mitel I 
CD4050B tRCA 

MC14049BA tMotorola I 
CD4050BE RCA 

I I 

MC14049BC Motorola ! I 
HBF4050AE SGS i CD4049UBC National I I 

160 

SCL4050B tSSS I GD4049UBM tNational 
11901 

SCL4050BE SSS I CM4050A .(' ..... 1: ... " .... I1PD4049 NEG America 

I 
l~nllVII 

I CD4049UB tRCA I I CM4050AE Solitron CD4049U9E RCA 
TP4050AlB TI I 

I 

HBF4049AE SGS 
TC4050 Toshiba SCL4049B tSSS 

Hex Buffer, Open Drain (Active pull down) SCL4049BE SSS 
HD54C906 tHarris 

1'~ 
SCL4049UB SSS 

HD74C906 HarriS CM4049A tSolitron 
(Continued) (Continued) 

• Typical Values 

Bold face indicates additional data is provlded on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAL-CMOS (Cont'd) 

FlIlCIion Device Source Una Function Device Source I..ile Function Device Source 

Buffers/Inverters (Cont'd) Buffers/Inverters (Cont'd) Counters, Binary (Cont'd) 

Hex Buffer/Converter (Inverting) Improved (Cont'd.) Dual Complementary Pair plus Inverter (Cont'd.) 12 Stage Binary Counter (Cont'd.) 
CM4049AE Solitron MC14007BC Motorola SCL4040B tSSS 
TP4049A1UB TI CD4007C National SCL4040BE SSS 
TC4049 Toshiba CD4007M tNational 70 CM4040A tSolitron 

Hex Inverter CD4007UB tRCA CM4040AE Solitron 

F4069UBC Fairchild CD4007UBE RCA TF4040AlB tTl 

F4069UBM t Fairchild HBF4007AE SGS TP4040A/B TI 
SCL4007B tSSS TC4040 Toshiba Q) 

HD54C04 tHarris :2 
HD74C04 Harris SCL4007BE SSS 14 Stage Binary Counter 

CM4007A tSolitron 
140 :::J 

SIL4069B tMitel 10 F4020BC Fairchild (!) 
SIL4069BE Mitel 'CM4007AE Solitron F4020BM t Fairchild 
MC14069BA tMotorola TP4007A1UB TI MC14020BA tMotorola c: 

TC4007 Toshiba 0 MC14069BC Motorola MC14020BC Motorola :;::; 
CD4069C National Quad True/Complement Buffer 80 SIL4020B tMitel () 

CD4069M tNational F4041BC Fairchild SIL40208E Mitel Q) 

MM54C04 tNational F4041BM t Fairchild CD4020BC National Q) 

MM74C04 tNational CD4041C National CD4020BM tNational en 
/-lPD4069 NECAmerica CD4041M National /-lPD4020 NEC America 10.-

CD4069UB tRCA CD4041UB tRCA CD4020B tRCA 150 Q) 
+oJ 

CD4069UBE RCA 20 CD4041UBE RCA CD4020BE RCA en 
SCL4069B tSSS SCL4041B tSSS CDS4020 tRCA as 
SCL4069BE SSS SCL4041BE SSS CDS4020E RCA ~ 
SCL4449B tSSS CM4041A tSolitron HBF4020AE SGS 
SCL4069UB SSS CM4041AE Solitron 90 SCL4020B tSSS 
SCL4449BE SSS SCL40208E SSS 

CM4069A tSolitron Counters, Binary CM4020A tSolitron 

CM4069AE Solitron CM4020AE Solitron 

TP4069A1UB TI 
Divide by 2, 8 or 16 Counter TP4020AlB TI 

TP4315A TI 
HD54C93 tHarris TC4020 Toshiba 160 

TC4069 Toshiba 30 
HD74C93 Harris 

14 Stage Binary Counter and Oscillator MM54C93 tNational TC7404 Toshiba 
MM74C93 National SIL4060B tMitel 

SIL4060BE Mitel Hex Inverter, Three State 
7 Stage Binary Counter CD4060BC National F40098BC Fairchild 

F40098BM t Fairchild 
F4024BC Fairchild CD4060BM tNational 

MM70C96 tNational 
F4024BM t Fairchild CD4060B tRCA 

MM80C96 National 
SIL4024B tMitel CD4060BE RCA 

MM70C98 tNational 
SIL4024BE Mitel 100 CDS4060 tRCA 
MC14024BA tMotorola CDS4060E . RCA MM80C98 National MC14024BC Motorola SCL4060B tSSS 170 

Hex Inverter/Buffer, Three State, Strobed CD4024BC National SCL4060BE SSS 
SIL4502B tMitel 40 CD4024BM tNational 

Presettable Synchronous Binary Counter, SIL4502BE Mitel /-lPD4024 NEC America 
MC14502BA tMotorola CD4024B tRCA 

Asynchronous Clear 
F40161BC Fairchild MCl4502BC Motorola CD4024BE RCA 
F40161BM t Fairchild 

CD4502B tRCA HBF4024AE SGS 
HD54C161 tHarris CD4502BE RCA SCL4024B tSSS HD74C161 Harris 

SCL4502B tSSS SCL4024BE SSS 110 
MC14161BA tMotorola 

SCL4502BF SSS CM4024A tSolitron 
MC14161BC Motorola 

Hex TIL Buffer (Inverting)(CMOS to TIL) CM4024AE Solitron 
CD40161BC National 180 

TP4024A1B n HD54C901 tHarris 
TC4024 Toshiba 

CD40161BM tNational 
HD74C901 Harris 50 MM54C161 tNational 
MM54C901 tNational 8 Stage Synchronous Binary Counter MM74C161 National 
MM74C901 National SCL4404B tSSS CD40161B tRCA 

Hex PMOS Buffer (Inverting)(PMOS to CMOS or TIL) 
SCL4404BE SSS CD40161BE RCA 

HD54C903 tHarris 12 Stage Binary Counter SCL4161B tSSS 

HD74C903 Harris F4040BC Fairchild SCL4161BE SSS 

MM54C903 tNational F4040BM t Fairchild 120 TP4361A TI 

MM74C903 National SIL4040B tMitel Presettable Fully Synchronous Binary Counter, 

Hex CMOS Compatible Buffer 
SIL4040BE Mitel Synchronous Clear 190 
MC14040BA tMotorola F40163BC Fairchild 

DS1630 tNational 
MC14040BC Motorola F40163BM t Fairchild DS3630 National 60 
CD4040BC National HD54C163 tHarris 

Dual Complementary Pair plus Inverter CD4040BM tNational HD74C163 Harris 
F4007UBC Fairchild /-lPD4040 NEC America MC14163BA tMotorola 
F4007UBM t Fairchild CD4040B tRCA MC14163BC Motorola 
SIL4007B tMitel CD4040BE RCA CD401638C National 
SIL4007BE tMitel CDS4040 tRCA 130 CD40163BM tNational 
MC14007BA tMotorola CDS4040E RCA MM54C163 tNational 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-CMOS (Cont'd) 

Function DeviCe Source 

Counters, Binary (Cont'd) 

Presettable Fully Synchronous Binary Counter, 
Synchronous Clear (Cont'd.) 

MM74C163 National 
CD40163B tRCA 
CD40163BE RCA 
SCL4163B tSSS 

Q) SCL4163BE SSS 
"0 TP4363A TI 

::J Dual Synchronous Binary Counter 
(!) F4520BC Fairchild 

C F4520BM t Fairchild 
0 SIL4520B tMitel 

+oJ SIL4520BE Mitel 
0 MC14520BA tMotorola Q) 

Q) 
MCl4520BC Motorola 

en CD4520BC National 
CD4520BM tNational 

~ 

11PD452O NEC America Q) 
+oJ CD4520B tRCA U) 
as CD4520BE RCA 

~ CDS4520 tRCA 
CDS4520E RCA 
SCL4520B tSSS 
SCL4520BE SSS 
CM4520B tSolitron 
CM4520BE Solitron 
TP4520A TI 
TC4520 Toshiba 

Presettable Binary Up/Down Counter 
F40193BC Fairchild 
F40193BM t Fairchild 
F4516BC Fairchild 
F4516BM t Fairchild 
HD54C193 tHarris 
HD74C193 Harris 
SIL4516B tMitel 
SIL4516BE Mitel 
MCl4516BA tMotorola 
MC14516BC Motorola 
CD40193BC National 
CD40193BM tNational 
CD4516BC National 
CD4516BM tNational 
MM54C193 tNational 
MM74C193 National 
J1?D4516 NEC America 
CD40i93B tRCA 
CD40193BE RCA 
CD4516B tRCA 
CD4516BE RCA 
SCL4193B tSSS 
SCL4516B tSss 
SCL4516BE SSS 
TC4516 Toshiba 

Presettable 8 bit Binary Down Counter 
CD40103B tRCA 
CD40103BE RCA 

Programmable Binary Divide by N 4 Bit Counter 
F4526BC Fairchild 
F4526BM t Fairchild 
MC14526BA tMotorola 
MCi452SBC Motorola 
CD4526BC National 
CD4526BM tNational 

I1PD4526 NEC America 
SCL4526B tSSS 
SCL4526BE SSS 
TP4526A T1 

t Military T ernperature Range (-55· to 125'C) 
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line Function Device Source 

Counters, Decade 

Presettable Decade Counter (Sets to 0 or 9, divides 
by 2, 5 or 10) 

HD54C90 tHarris 
HD74C90 Harris 
MM54C90 t National 
MM74C90 National 

Presettable Synchronous Decade Counter, 
Asynchronous Clear 

F40160BC Fairctd,d 
F40160BM t Fairchild 
HD54C160 tHarris 
HD74C160 Harris 
MC14160BA tMotorola 
MC14160BC Motorola 
CD40160BC National 
CD40160BM tNational 
MM54Cl60 tNational 
MM74C160 National 
CD40160B tRCA 
CD40160BE RCA 
SCL4160B tSSS 
SCL4160BE SSS 
TP4360A TI 

Presettable Fully Synchronous Decade Counter, 
Synchronous Clear 

F40162BC 
F40162BM 
HD54C162 
HD74C162 
MC14162BA 
MC14162BC 
CD40162BC 
CD40162BM 
MM54C162 
MM74C162 
CD40162B 
CD40162BE 
SCL4162B 
SGL4162BE 
TP4362A 

Dual Synchronous Decade Counter 
F4518BC 
F4518BM 
SIL4518B 
SIL4518BE 
MCl4518BA 
MC14518BC 
CD45188C 
CD4518BM 
IlPD4518 
CD4518B 
CD4518BE 
CDS4518 
CDS4518E 
SCL4518B 
SCL4518BE 
CM4518B 
CM4518BE 
TP4518A 
TC4518 

Fairchild 
t Fairchild 
tHarris 

Harris 
tMotorola 

Motorola 
National 

tNational 
tNationaJ 

National 
tRCA 

RCA 
tSSS 

SSS 
TI 

Fairchild 
t Fairchild 
tMitel 

Mitel 
tMotorola 

Motorola 
National 

tNational 
NEG America 

tRCA 
RCA 

tRCA 
RCA 

tSSS 
sss 

t Solitron 
Solitron 
TI 
Toshiba 

Decade Counter/Divider, 10 line output 
F4017BC Fairchild 
F4017BM t Fairchild 
SIL4017B t Mltel 
SIL4017BE Mitel 
MC14017BA t Motorola 
MG14017BC Motorola 
CD4017BC National 
CD4017BM t National 

(Continued) 

• Typical Values 

Line Function Device Source 

Counters, Decade (Cont'd) 

Decade Counter/Divider, 10 line output (Cont'd.) 
I1PD4017 NEC America 
CD4017B tRCA 
CD4017BE RCA 
CDS4017 tRCA 
CDS4017E RCA 
HBF4017AE SGS 
SCL4017B tSSS 
SCL4017BE SSS 
CM4017A tSolitron 
CM4017AE Solitron 
TP4017A T1 
TC4017 Toshiba 

Presettable Decade Up/Down Counter 
F40192BC Fairchild 
F40192BM t Fairchild 
F4510BC Fairchild 
F4510BM t Fairchild 
HD54C192 tHarris 
HD74C192 HarriS 
SIL4510B tMitel 
SIL4510BC Mitel 
MC14510BA tMotorola 
MC14510BC Motorola 
CD40192BC National 
CD40192BM tNational 
CD4510BC National 
CD4510BM tNational 
MM54C192 tNational 
MM74C192 National 
I1PD451 0 NEC America 
CD40192B tRCA 
CD40192BE RCA 
CD4510B tRCA 
CD4510BE RCA 
CD4192B tSSS 
SCL4510B tSSS 
SCL4510BE SSS 
TC451 0 Toshiba 

Presettable 2 Decade Down Counter 
CD40102A/B t RCA 
GD40102A1BE RCA 

Programmable Decade Divide By N 4 Bit Counter 
F4522BC Fairchild 
F4522BM t Fairchild 
MC14522BA t Motorola 
MC145228C 
CD4522BC 
CD4522BM 
IlPD4522 
SCL4522B 
SCL4522BE 
TP4522A 

4 Decade Divide by N Counter 
CD4059A 
CD4059AE 

Motorola 
National 

t National 
NEG America 

tSss 
SSS 
TI 

tRCA 
RCA 

Presettable Up/Down DeCade Counter 7 Segment 
Display and BCD Output 

HCTR0200 Hughes 

Decade Counter/Divider 7 Segment Display Output 
and Display Enable 

CD4026B 
CD4026BE 
SCL4026B 
SCL4026BE 
SCL4426B 
SCL4426BE 

(Continued) 

tRCA 
RCA 

tSSS 
SSS 

tSSS 
sss 

Bold face indicates addHionaI data is provided on the page noted. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source 

Counters, Decade (Cont'd) 

Decade Counter/Divider 7 Segment Display Output 
and Display Enable (Cont'd.) 

CM4026A t Solitron 
CM4026AE Solitron 

Decade Counter/Divider 7 Segment Display Output 
and Ripple Blanking 

CD4033B 
CD4033BE 
HBF4033AE 
SCL4033B 
SCL4033BE 
SCL4433B 
SCL4433BE 
CM4033A 
CM4033AE 

tRCA 
RCA 
SGS 

tSSS 
SSS 

tSSS 
SSS 

tSolitron 
Solitron 

Decade Up/Down Counter, Latch, Decoder, 7 
Segment Display Output 

CD40110B RCA 

3 1/2 Digit Counter to BCD Driver 
CM4102 t Solitron 
CM4102 Solitron 

3 Decade Counter, Multiplexed Output 
F4553BC Fairchild 
F4553BM t Fairchild 
MC145538A 
MC14553BC 

4 Decade Counter 
TC5001 

tMotorola 
Motorola 

Toshiba 

4 Decade Counter, Multiplexed Output (The 926 gives 
cafry at 6000.) 

HD54C925 tHarris 
HD74C925 Harris 
HD54C926 tHarris 
HD74C926 Harris 
MM54C925 tNational 
MM74C925 National 
MM54C926 tNational 
MM74C926 National 

4 Digit Counter, Multiplexed Output, Second digit 
counts to 6 (Maximum count 9599.) 

HD54C927 t Harris 
HD74C927 
MM54C927 
MM74C927 

Harris 
tNational 

National 

4 Digit Counter, Multiplexed Output, Left digit counts to 
2 (Maximum count 1999.) 

HD54C928 t Harris 
HD74C928 
MM54C928 
MM74C928 

Harris 
tNational 

National 

4 1/2 Digit Up Down Counter Oscillator (Maximum 
count 19999) 

HCTR4010 Hughes 
HCTR6010 Hughes 

5 Decade Counter, Multiplexed Output 
MC14534BA t Motorola 
MC14534BC Motorola· 

7 Decade Counter, Multiplexer, Display Driver, 2 6v 
Supply 

7208 Intersil 

t Military Temperature Range (-55' to 125'C) 
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Line Function Device Source 

Counters, Miscellaneous 

See also CMOS Oscillators/Dividers 
Presettable Up/Down Binary or Decade Counter 

F4029BC Fairchild 
F4029BM t Fairchild 
SIL4029B t Mitel 
SIL4029BE Mitel 
CD4029BC National 
CD4029BM tNational 

!1PD4029 NEC America 
CD4029B tRCA 
CD4029BE RCA 
HBF4029AE SGS 
SCL4029B tSSS 
SCL4029BE SSS 
CM4029A tSolitron 
CM4029AE Solitron 
TP4029A TI 
TC4029 Toshiba 

Dual Programmable Binary/Decade Counter 
MC14569BA t Motorola 
MC14569BC Motorola 

Divide by 8 Counter/Divider, Decoded Output 
F4022BC Fairchild 
F4022BM t Fairchild 
SIL4022B tMitel 
SIL4022BE Mitel 
MC14022BA tMotorola 
MC14022BC Motorola 
CD4022BC National 
CD4022BM tNational 
CD4022B tRCA 
CD4022BE RCA 
HBF4022AE SGS 
SCL4022B tSSS 
SCL4022BE SSS 
CM4022A tSolitron 
CM4022AE Solitron 
TP4022A TI 
TC4022 Toshiba 

Divide by 60 Counter, BCD Output (Industrial Time 
Base Generator) 

MC14566BA t Motorola 
MC14566BC Motorola 

Presettable Divide by N Counter 
F4018BC Fairchild 
F4018BM t Fairchild 
SIL4018B tMitel 
SIL4018BE Mitel 
MC14018BA tMotorola 
MC14018BC Motorola 
CD4018BC National 
CD4018BM tNational 
CD4018B tRCA 
CD4018BE RCA 
HBF4018AE SGS 
SCL4018B tSSS 
SCL4018BE SSS 
CM4018A tSolitron 
CM4018AE Solitron 
TP4018AlB . TI 
TC4018 Toshiba 

Phase Comparator and Programmable Counters 
MC14568BA t Motorola 
MC14568BC Motorola 

* Typical Values 

MASTER SELECTION GUIDE 

Line Function Device Source 

Decoders 

BCD to Decimal Decoder. 
F4028BC Fairchild 
F4028BM tFairchiid 
HD54C42 tHarris 
HD74C42 Harris 
SIL4028B tMitel 
SIL4028BE Mitel 
MC14028BA tMotorola 
MC14028BC Motorola 
CD4028BC National :::J 
CD4028BM t National C) 
MM54C42 tNational C 
MM74C42 National 0 
!1PD4028 NEC America += 
CD4028B tRCA 0 

CD4028BE RCA 
(J) 

HBF4028AE SGS 
(J) 

SCL4028B tSSS 
UJ 

SCL4028BE SSS '-
(J) 

CM4028A tSolitron ...... 
CM4028AE Solitron 

C/) 

as 
TP4028AlB TI ~ 
TC4028 Toshiba 

BCD to 7 Segment Decoder 
HD54C48 tHarris 
HD74C48 Harris 
MC14558BA tMotorola 
MC14558BC Motorola 
MM54C48 tNational 
MM74C48 National 
UCN-4102A Sprague 
TC5002 Toshiba 

4 bit Latch/4 to 16 Une Decoder (High) 
F4514BC Fairchild 
F4514BM t Fairchild 
SIL4514BE Mitel 
SIL4514B tMitel 
MC14514BA tMotorola 
MC14514BC Motorola 
CD4514BC National 
CD4514BM tNational 
!1PD4514 NEC America 
CD4514B tRCA 
CD4514BE RCA 
SCL4514B tSSS 
CM4514B t Solitron 
CM4514BE Solitron 
TC4514 Toshiba 

4 bit Latch/4 to 16 Une Decoder (Low) 
F4515BC Fairchild 
F4515BM t Fairchild 
SIL4515B tMitel 
SIL4515BE Mitel 
MC14515BA tMotorola 
MC14515BC Motorola 
CD4515BC National 
CD4515BM tNational 
!1PD4515 NECAmerica 
CD4515B tRCA 
CD4515BE RCA 
SCL4515B tSSS 
CM4515B tSolitron 
CM4515BE Solitron 
TC4515 Toshiba 

Dual Binary to 1 of 4 Decoder/Demultiplexer (High) 
F4555BC Fairchild 
F4555BM . t Fairchild 
MC145558A tMotorola 
MC14555BC Motorola 

(Continued) 
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DIGIT AL-CMOS (Cont'd) 

Function Device SourCe Li1e Function Device Source Li1e Function Device Source Line 

Decoders (Cont'd) Drivers (Cont'd) Flip-Flops (Cont'd) 

Dual Binary to 1 of 4 Decoder/Demultiplexer (High) BCD to 7 Segment liqUid Crystal Decoder/Driver with Quad "0" Flip Flop (Cont'd.) 
(Cont'd.) Strobed Latch Function MC14175BA tMotorola 

~55 NEC America M04056B tMitel MC14175BC Motorola 
CD4555B tRCA M04056BE Mitel MM54C175 tNational 
CD4555BE RCA CD4056B .tRCA MM74C175 National 130 
SCL4555B tSSS C04056BE RCA CD40175B National 

DUal Binary to 1 of 4 Decoder/Demultiplexer (Low) 7 Segment to BCD Converter ,&'1)4175 NEC America 

F4556BC Fairchild MM54C915 tNational 70 Quad "0" Flip Flop, Three State 

F4556BM t Fairchild L 
MM74C915 National 

I 
F4076BC Fairchild 

MC14556BA tMotorola Display Driver, 4 Digit (stores segment and address F4076BM tFairchiId 

MC14556BC Motorola data, drives 7 8 segment digits) HD54C173 tHarris 

,&'1)4556 NEC America MM74C911 National H074C173 Harris 

CD4556B tRCA SIL4076B tMitel 
Display Driver, 6 Digit (stores segment and address SIL40768E Mitel C04556BE RCA data, drives 7 8 segment d9ts) MC14076BA Motorola 140 SCL45568 tSSS MM74C912 National MC140768C Motorola 

4 Une to 16 Une Decoder/Demultiplexer MM74C913 National MM54C173 t National 
HD54C154 tHarris 4 Line Liquid Crystal Display Driver MM74C173 National 
H074C154 Harris CD4054B tRCA 80 CD4076BC National 
MM54C154 tNational CD4054BE RCA' CD40768M t National 
MM74C154 National 

30 Bit Liqlid Crystal Display with Register CD40768 tRCA 

1 of 8 Strobed Decoder 20 MD4330B tMitei CD4076BE RCA 

SCL4428B tSSS MD4330BE Mitel SCL40768 tSSS 
SCL4076BE SSS SCL4428BE SSS 4 Digit Liquid Crystal. Display Driver CM4076A tSolitron 150 

Drivers 
5015 Nortec CM4076AE Solitron 
DF411 SicoIix (536) 
SCL5424 SSS Hex "0" Flip Flop 

BCD to 7 Segment Latch/Decoder/Driver 
SCL5441 SSS F40174BC Fairctild 

F4511BC Fairchild F40174BM t FairclWld 
F4511BM tFMchid 8 Digit LED Display Driver 90 H054C174 tHarris 
F4734BC t Farchild SCL5440A tSSS H074C174 Harris 
F4734BM Fairdlild Dual High Voltage Driver, Source 250 rna MC14174BA tMotorola 
MC14511BA tMotorola HD54C908 tHarris MC14174BC Motorola 
MC14511BC Motorola H074C908 Harris CD40174BC National 
MC14513BA tMotorola 30 MM74C908 National CD40174BM tNational 160 
MC14513BC Motorola MM74C918 National MM54C174 tNational 
SlL4511B tMitei Dual and Quad Line Drivers See Miscellaneous MM74C174 National 
SIl.4511BE Mite! C040174B tRCA 
CD4511BC National Flip-Flops CD40174BE RCA 
CD4511BM tNational SCL4174B tSSS 
,&'1)4511 NEC America Dual "0" Flip Flop TP4370A TI 
CD4511B tRCA F40138C FaircI'ild 

Octal "0" Flip Flop 
CD4511BE RCA F4013BM t Fairdiid 100 

MM54C374 tNational 
SCL4511B tSSS HD54C74 tHarris 

MM74C374 National 
SCl4511BE SSS 40 HD74C74 Harris 

CM4511B tSolitron SlL4013B tMitei Dual .. J K" Rip Flop 170 

CM4511BE SoIitron SH..4013BE Mite! F4027BC Fairchild 

TP4511B n MC14013BA tMotorola F4027BM tFairchild 
MCl4013BC Motorola H054C76 tHarris 

BCO(Hexadecimal) to 7 Segment C04013BC National H074C76 Harris 
Latch/Decoder/~river C04013BM tNationaI SIL4027B tMitei 

MD4311B tMitel MM54C74 tNationai SIL4027BE Mitel 
MD4311BE Mitel MM74C74 National 110 MC14027BA tMotorola 
M04568B tMitel pP04013 NEC America MCl4027BC Motorola 
MD4568BE Mitel CD40138 tRCA CD4027BC National 

BCD to 7 Segment Latch/Decoder/Driver (for Uquid 50 
CD4013BE RCA CD4027BM tNational 180 

Crystal Displays) 
HBF4013AE SGS MM54C76 tNational 

MCl45438A 

I 

SCL4013B tSSS 
I I 

MM74C76 National I tMotoroia SCL4013BE SSS IIPD4027 NEG America MCl45438C Motorola CM4013A tSolitron I C040278 tRCA 
I 

C04543BC National CM4013AE SoIitron I CD4027BE RCA I I CD4543BM tNational 

I TP4013AIB n HBF4027AE SGS I SCL45438 SSS TC4013 Toshiba 120 SCL4027B tSSS 
BCD to 7 Segment Uquid Crystal Decoder/Driver with Quad "0" Flip Rop SCL4027BE SSS 
"Display Frequency Output" F40175BC Fairchild CM4027A tSolitron 

MD4055B tMitei F40175BM t Fairchild CM4027AE Solitron 190 
MD4055BE Mitel 60 HD54C175 t Harris TP4027A1B TI 
CD4055B tRCA H074C175 Harris TC4027 Toshiba 
C04055BE RCA (Continued) TC7476 Toshiba 

.. 
t Military Temperature Range (-55° to 125°C) • Typical Values 

BoId·face IndIcatea IddItIonIldltl.1s provided on the .page noted. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source Une Function Device Source Une Function Device Source 

Flip-Flops (Cont'd) Gates, AND/NAND (Cont'd) Gates, AND/NAND (Cont'd) 

Dual .. J K" Flip Flop wi 0 Preset Quad 2 Input AND Gate (Cont'd.) Triple 3 Input NAND Gate (Cont'd.) 
HD54C73 tHarris . CD4081BE RCA F4023BM t Fairchild 
HD74C73 Harris SCL4081B tSSS HD54Cl0 tHarris 
HD54Cl07 tHarris SCL4081BE SSS HD74Cl0 Harris 
HD74Cl07 Harris CM4081A tSolitron SIL4023UB tMitel 
MM54C73 tNational CM4081AE Solitron SIL4023UBE Mitel 
MM74C73 National TP4081B TI SIL4023B tMitel 
MM54Cl07 tNational TC4081 Toshiba SIL4023BE Mitel 
MM74Cl07 National 

8 Input NAND Gate MC14023A tMotorola :::J 
MC14023C Motorola (!) Gates, AND/NAND F4068BC Fairchild 

F4068BM t Fairchild MC14023BA tMotorola 
C 

AND Gated "J K" Flip Flop HD54C30 tHarris MC14023BC Motorola 0 
CD4095B tRCA HD74C30 Harris IlPD4023 NEC America ..... 
CD4095BE RCA SIL4068B tMitel CD4023A/BC National 0 

'0> 
CD4096B tRCA SIL4068BE Mitel CD4023A/BM tNational 

0> CD4096BE RCA MC14068BA tMotorola MM54Cl0 tNational 

MC14068BC Motorola MM74Cl0 National (J) 
8 Input AND Gate 

MM54C30 tNational CD4023B tRCA '-
SIL4968B tMitel CD4023BE RCA 0> 

MM74C30 National ..... 
SIL4968BE Mitel CD4023UB tRCA en 

IlPD4068 NEC America 
CD4023UBE RCA as 

Dual 4 Input AND Gate CD4068B tRCA ~ F4082BC Fairchild CD4068BE RCA HBF4023AE SGS 

F4082BM t Fairchild SCL4068B tSSS SCL4023B tSSS 
SIL4082B tMitel SCL4068BE SSS SCL4023BE SSS 
SIL4082BE Mttel Sc'L4412B tSSS CM4023A tSolttron 
MC14082BA tMotorola SCL4412BE SSS CM4023AE Solitron 
MC14082BC Motorola CM4068A tSolitron TP4023A TI 

IlPD4082 NEC America CM4068AE Solitron TC4023 Toshiba 
CD4082B tRCA TP4068B. TI TC7~10 Toshiba 
CD4082BE RCA TC4068 Toshiba Quad 2 Input NAND Gate 
SCL4082B SSS F4011BC Fairchild 
SCL4082BE tSSS Dual 4 Input NAND Gate 

F4011BM t Fairchild 
TP4082B TI F4012BC Fairchild 

HD54COO tHarris 
TC4082 Toshiba F4012BM t Fairchild 

HD74COO Harris 
Triple 3 Input AND Gate 

HD54C20 tHarris 
SIL4011UB tMitel HD74C20 Harris 

F4073BC Fairchild 
SlL4012UB tMitel SIL4011UBE Mttel 

F4073BM t Fairchild SIL4011B tMitel 
SIL4073B tMitel 

SIL4012UBE Mitel 
SIL4011BE Mitel 

SIL4073BE Mitel SIL40J2B tMitel 
MC14011A tMotorola 

MCl4073BA tMotorola SIL4012BE Mitel 
MC14011C Motorola 

MC14073BC Motorola MC14012A tMotorola 
MC14011BA tMotorola 

CD4073BC National MC14012C Motorola 
MC14011BC Motorola 

CD4073BM tNational MC14012BA tMotorola 
CD4011AC National 

IlPD4073 NEC America MC14012BC Motorola 
CD4011AM tNational 

CD4073B tRCA CD4012AC National 
CD4011BC National 

CD4073BE RCA CD4012AM tNational 
CD4011BM tNational 

SCL4073B tSSS MM54C20 tNational 
MM54COO tNational 

SCL4073BE SSS MM74C20 National 
MM74COO National 

CM4073A tSolitron IlPD4012 NEC America 
IlPD4011 NEC America 

CM4073AE Solitron CD4012B tRCA 
CD4011B tRCA 

TP4073B TI CD4012BE RCA 
CD4011BE RCA 

TC4073 Toshiba CD4012UB tRCA 
CD4011UB tRCA 

Quad 2 Input AND Gate 
CD4012UBE RCA 

CD4011UBE RCA 
HBF4012AE SGS 

F4081BC Fairchild 
SCL4012B tSSS 

HBF4011AE SGS 
F4081BM t Fairchild 

SCL4012BE SSS 
SCL4011B tSSS 

HD54C08 tHarris 
CM4012A tSoIitron 

SCL4011BE SSS 
HD74C08 Harris SCL4011UB tSSS 
SIL4081B tMitel 

CM4012AE Solitron 
SCL4011UBE SSS 

SIL4081BE Mitel 
TP4012A TI 

CM4011 tSolttron 
MC14081A tMotorola TC4012 Toshiba 

CM4011 Solitron 
MC14081C Motorola TC7420 Toshiba 

TP4011AfB TI 
MC14081BA tMotorola Dual 2 Input NAND Gate (Driver) TP4311A n 
MCl4081BC Motorola CD40107BE RCA TC4011 Toshiba 
CD4081BC National 

Dual 4 Input Expandable NAND Gate TC7400 Toshiba 
CD4081BM tNational 

SCL4412B tSSS 
MM54C08 tNational 

SCL4412BE SSS Gates, AND-ORI AND-OR-Invert 
MM74C08 National 
~081 NEC America Triple 3 Input NAND Gate Triple AND OR Bi Phase Pairs 
CD4081B tRCA F4023BC Fairchild CD4037B tRCA 

(Continued) (Continued) (Continued) 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Gates, AND-ORI AND-OR-Invert Gates, Exclusive ORINOR Gates, ORINOR (Cont'd) 
(Cont'd) (Cont'd) 

Triple 3 Input OR Gate (Coot'd.) 
Triple AND OR Bi Phase Pairs (Cont'd.) Quad Exclusive OR Gate (Cont'd.) SIL40758E Mitel 

CD4037BE RCA CD4030AC National MCl4075BA tMotorola 
CM4037A tSolitron CD4030AM tNational MCl4075BC Motorola 
CM4037AE Solitron CD4070BC National CD4075BC National 

Quad AND OR Select Gate CD4070BM tNational CD4075BM tNatiooal 

Q) F4019BC Fairchild CD4507BC National IlPD4075 NEC America 

"'C F4019BM t Fairchild CD4507BM tNational CD4075B tRCA 

:::l F4519BC Fairchild MM54C86 tNational CD4075BE RCA 

C) F4519BM t Fairchild MM74C86 National SCL4075B tSSS 

SIL4019B tMitel IlPD4030 NEC America SCL4075BE SSS -... SlL4019BE Mitel CD4030B tReA TP4075B TI 
0 
:;:; MC14519BA tMotorola CD4030BE RCA TC4075 Toshiba 
(,) MC14519BC Motorola CD4070B tRCA 

Quad 2 Input OR Gate 
Q) CD4019BC National CD4070BE RCA 

F4071BC Fairchild 
Q) CD4019BM tNational HBF4030AE SGS 

F4071BM t Fairchild 
Cf) CD4519BC National SCL4030B tSSS 

HD54C32 tHarris SCL4030BE SSS '- CD4519BM tNational HD74C32 Harris 
Q) 

f1I'D4019 NEC America SCL4070B tSSS 
SIL4071B tMitel ..... SCL4070BE SSS en CD4019B tRCA SIL4071BE Mitel a:s CD4019BE RCA CM4030A tSolitron 
MC14071A ::E CM4030AE Solitron tMotorola 

HBF4019AE SGS MC14071C Motorola 
SCL4019B tSSS CM4070A tSolitron 

MC14071BA tMotorola 
SCL4019BE SSS CM4070AE Solitron 

MC14071BC Motorola 
CM4019A tSolitron TP4030A TI 

CD4071BC National 
CM4019AE Solitron TP4507A TI 

TC4030 Toshiba CD4071BM tNational 
TP4019A1B TI MM54C32 tNational 
TP4519A/B TI Quad Exclusive NOR Gate MM74C32 National 
TC4019 Toshiba F4077BC Fairclild ~P04071 NEC America 

Quad AND OR Select Gate, Three State F4077BM t Faircllld CD4071B tRCA 
CD40257B tRCA F4519BC Fairchild CD4071BE RCA 
C040257BE RCA F4519BM t Fairclild SCL4071B tSSS 

SIL4077B tMitel SCL4071BE SSS Dual 2 Wide 2 Input AND OR Invert Gate SIL4077BE Mitel CM4071A tSolitron F4085BC Fairch~d MC14077BA tMotorola 
F4085BM Fairchild CM4071AE Solitron 

MCl4077BC Motorola 
SIL4085B tMitel CD4519BC 

TP4071B TI 
National 

SlL4085BE Mitel TC4071 Toshiba 
CD4519BM tNational 

MC145068A tMotorola CD4077B tRCA 8 Input NOR Gate 
MC145068C Motorola CD4077BE RCA F4078BC Fairchild 
CD4085B tRCA CM4077A tSolitron F4078BM t Fairclild 
CD4085BE RCA CM4077AE Solitron SIL4078B tMitei 
SCL4085B tSSS SCL4077B tSSS SIL40788E Mitel 

4 Wide 2 Input Expandable AND OR Invert Gate SCL4077BE SSS MC14078BA tMotoroia 

F4086BC Fairchild TP4519A/B TI MC14078BC Motorola 

F4086BM t Fairclild IlPD4078 NEC America 

CD40868 tRCA Gates, ORINOR CD4078B tRCA 

CD4086BE RCA CD40788E RCA 

SCL40868 tSSS 8 Input OR Gate SCL4078B tSSS 
SIl4978B tMitel SCL4078BE SSS 

Quad 4 2 2 1 Input AND OR Invert Gate SIL4978BE Mitel SCL4402B tSSS 
TP4302A TI 

Dual 4 Input OR Gate SCL4402BE SSS 
Quad 2 4 4 1 Input AND OR Invert Gate F4072BC Fairchild CM4078A tSolitron 

TP4303A TI F4072BM t Fairchild CM4078AE Solitron 
SIL4072B tMitel TC4078 Toshiba 

Gates, Exclusive ORINOR SIL4072BC Mitel Dual 3 Input NOR Gate plus Inverter 
Quad Exclusive OR Gate MC14072BA tMotorola SIl4000uB tMitel 

F4030BC Fairchild MC14072BC Motorola SIl4000uBE Mitel 
F4030BM t Fairchild ~D4072 NEC America MC14000A tMotorola 
F4070BC Fairchild CD4072B tRCA MC14000C Motorola 
F4070BM t Fairchild CD4072BE RCA CD4000c National 
HD54C86 tHariis SCL4072B tSSS CD4000M tNatiooal 
HD74C86 Harris SCL4072BE SSS CD~OOOB tRCA 
SIL4030B tMitel TP4072B TI CD4000BE RCA 
SIl4030BE Mitel TC4072 Toshiba CD4000UB tRCA 
SIL4070B tMitel Triple 3 Input OR Gate CD4000UBE RCA 
SIL4070BE Mitel F4075BC Fair~d SCl4000B tSSS 
MCl4070BA tMotoroia F4075BM tFair~d SCL4000BE SSS 
MCl4070BC Motorola SIl4075B tMitel CM4000A Solitron 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55° to 125°C) • Typical Values 
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MASTER SELECTION GUIDE 

DIGITAL-CMOS (Cont'd) 

Function Device Source Une Function Device Source Une Function Device Source Lile 

Gates, ORINOR (Cont'd) Gates, ORINOR (Cont'd) Latches (Cont'd) 

Dual 3 Input NOR Gate plus Inverter (Cont'd.) Quad 2 Input NOR Gate (Cont'd.) 8 bit Addressable Latch, Three Stat~ 
CM4000AE Solitron MC14001C Motorola 70 MC14598BA tMotorola 130 
TP4000A TI MC14001BA tMotorola MC14598BC Motorola 

Dual 4 Input NOR Gate MC14001BC Motorola 8 bit Addressable Latch, Bidirectional Data Port (Serial 
F4002BC Fairchild CD4001AC National InlOut and Parallel Out) 
F4002BM t Fairchild CD4001AM tNational IAC14599BA tMotorola 
SIL4002UB tMitel CD4001BC National MC14599BC Motorola Q) 
SIL4002UBE Mitel CD4001BM tNational 8 bit Latch, Counter Input, Three State 

-0. 
SIL4002B tMitel MM54C02 tNational MC14597BA tMotorola ~ 
SIL4002BC Mitel 10 MM74C02 National MC14597BC Motorola CD 
MC14002A tMotorola p.PD4001 NEC America 
MC14002C Motorola Quad Clocked "D" latch C 

CD4001B tRCA 80 0 
MC14002BA tMotorola CD4001BE RCA F4042BC Fairchild 140 -MCl4002BC Motorola CD4001UB tRCA F4042BM t Fairchild 0 
CD4002AC National SIL4042B tMitel Q) 

CD4001UBE RCA 
CD4002AM tNational HBF4001AE SGS SIL4042BE Mitel Q) 

p.PD4002 NEC America MC14042BA tMotorola en 
CD4002B tRCA 

SCL4001B tSSS 
MC14042BC Motorola 1.-

CD4002BE RCA SCL4001BE SSS 
CD4042BC National Q) -CD4002UB tRCA 20 SCL4001UBE SSS CD4042BM t National en 

CD4002UBE RCA CM4001A tSolitron p.PD4042 NEC America CO 

HBF4002AE SGS CM4001AE Solitron CD4042B tRCA ::E 
SCL4002B tSSS TP4001A1B TI 90 CD4042BE RCA 150 
SCL4002BE SSS TP4301A1UB TI HBF4042AE SGS 
CM4002A tSolitron TC4001 Toshiba SCL4042B tSSS 
CM4002AE Solitron SCL4042BE SSS 
TP4002A TI Gates, Miscellaneous CM4042A tSolitron 
TC4oo2 Toshiba CM4042AE Solitron 

Dual 4 Input Expanqable NOR Gate 
8 Input Expandable Multifunction Gate TP4042A/B TI 

SCL4402B tSSS 30 
CD4048BC National TC4042 Toshiba 

SCL4402BE SSS 
CD4048BM t National 
CD4048B tRCA Quad NAND RIS Latch 

Triple 3 Input NOR Gate CD4048BE RCA F4044BC Fairchild 

F4025BC Fairchild SCL4048B tSSS F4044BM t Fairchild 160 
F4025BM t Fairchild SCL4402B tSSS 

SIL4044B tMitel 
SIL4025UB tMitel SCL4402BE SSS 100 

SIL4044BE Mitel 
SIL4025UBE Mitel CM4048A t Solitron 

MC14044BA tMotorola 
SIL4025B tMitel MC14044BC Motorola 
SIL4025BE Mitel 

CM4048AE $olitron CD4044AC National 
MC14025A tMotorola Triple Gate (dual 4 input NAND and 2 input ORINOR) CD4044AM tNational 
MC14025C Motorola 40 MC14501A tMotorola p.PD4044 NEC America 
MC14025BA tMotorola MC14501C Motorola CD4044A/B tRCA 
MC14025BC Motorola p.PD4501 NEC America CD4044A1BE RCA 
CD4025AC National SCL4044A tSSS 170 
CD4025AM tNational Hex Function Gate SCL4044AE SSS 
CD4025BC National MC14572A tMotorola CM4044A tSolitron 
CD4025BM tNational MC14572C Motorola TP4044A1B TI 
p.~D4025 NEC America Dual 5 Input Majority Logic Gate 110 TC4044 Toshiba 
CD4025B tRCA MC14530BA tMotorola Quad NAND Latch 
CD4025BE RCA MC14530BC Motorola TP4376A TI 
CD4025UB tRCA 50 p.PD4530 NEC America 
CD4025UBE RCA Quad NOR RIS Latch 
HBF4025AE SGS Latches F4043BC Fairchild 
SCL4025B SSS F4043BM t Fairchild 
SCL4025BE SSS 8 Bit Latch SIL4043B tMitel 180 
CM4025A Solitron MM54C373 tNational SIL4043BE Mitel 
CM4025AE Solitron MM74C373 National MC14043BA tMotorola 
TP4025A TI MC14043BC Motorola 
TC4025 ToShiba 8 bit Addressable Latch (Serial In, Parallel Out) CD4043AC National 

Quad 2 Input NOR Gate 
F4724BC Fairchild CD4043AM tNational 

F4oo1BC Fairchild 60 
F4724BM t Fairchild p.PD4043 NEC America 

F4oo1BM t Fairchild MC14099BA tMotorola 120 CD4043B tRCA 

HD54C02 tHarris MC14099BC Motorola CD4043BE RCA 

HD74C02 HarriS CD4099BC National SCL4043A tSSS 

SIL4001UB tMitel CD4099BM tNational SCL4043AE SSS 190 

SIL4001UBE Mitel CD4724BC National CM4043A tSolitron 

SIL4001B tMitel CD4724BM tNational CM4043AE Solitron 

SIL4001BE Mitel p.PD4099 NEC America TP4043A1B TI 

MC14001A t~otorola CD4099B tRCA TP4078B TI 

(Continued) CD4099BE RCA TC4043 Toshiba 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

DIGIT AL-CMOS (Cont'd) 

FunctiOn DeviCe SourCEi Une Function Device Source line Function Device Source Line 

Latches (Cont'd) Memories (Cont'd) Memories (Cont'd) 

Quad NOR Latch 64 bit RAM (16x4) (Cont'd.) 1,024 bit RAM (256x4) (Cont'd.) 
TP4377A n MM54C89 tNational (1352) MWS5540 RCA 

Dual 4 bit Latch MM74C89 National (1352) SCM5501S tSSS 130 

SIL4508B tMitel SCL5589 tsss SY5101 Synertek 

SIL4508BE Mitel 64 bit RAM (16x4 clocked RAM, three state output SY5111 Synertek 

MC14508BA tMotorola register) SY5112 Synertek 

Q) MC14508BC Motorola F4710BC Fairchild TC5007 Toshiba 

"C 1lPD4508 NEe America F4710BM t Fairchlld TC5017 Toshiba 

1

70 ::J CD4508B tRCA 256 bit RAM (256x1) 1,024 bit RAM (1024xl) 

~ CD4508BE RCA F4720C Fairchild S6508 AMI (1046) 
SCL4508B tSSS 10 SS503A AUI (1046) C F4720M t Fairchild KIW. 

0 SCL4508BE SSS F4720AC Fairchild F4736BC Fairchild 

+oJ CM4508 Sol~ron F4720AM t Fairchild F4736BM t Fairchild 140 
() TC4508 Toshiba HM6508 Harris (1180) 
Q) HD54C200 tHarris 

Dual 4 bit Addressable Latch HD74C200 Harris HM6518 Harris (1181) 
Q) 

F4723BC Fairchild IM6523 tlntersil IM6508 tlntersil en 
F4723BM t Fairchild MCM14537 tMotorola IM6518 tlntersil 

s.... 
CD4723BC National (1355) SIL1902A tMitel 

Q) MM54C200 tNational 
+oJ CD4723BM National MM74C200 National (1355) 80 SIL1902AE Mitel 
C/) 

MM54C929 tNational (1363) a:s CD4061A tRCA 

~ Memories CD40061 RCA MM74C929 National (1363) 

CD40061A tRCA MM54C930 tNatlonal (1363) 
For additional information see Master Selection Guide SCM5520 tSSS MM74C930 National (1363) 150 
Memory Sections. 20 TC4061 Toshiba CDP1821S RCA 

MWS5001 RCA 16 bit FIFO (4x4) 256 bit RAM (64x4) MWS5501 RCA CD40105B tRCA 
CD40105BE RCA 

MCM14552 tMotorola SCM5502S tSSS 
MM54C910 tNational (1358) TC5016 Toshiba 

64 bit FIFO (16x4) MM74C910 National (1358) TC5006 Toshiba 
F4703BC Fairchikl SCM5555 SSS 90 
F4703BM t Fairchild 256 bit RAM (32x8) 

1,024 b~ ROM (256x4) 
MCM14524 tMotorola 

64 bit Program Stack (16x4 LIFO) CDP1824 tRCA TC5007 Toshiba 
F4706BC Fairchild 
F4706BM t Fairchild 

512 bit RAM (512x1) 2,048 bit ROM (256x8) 160 
S2222 AMI F4735BC Fairchild 

16 bit Multiport Register File (4x4 Read While Write 30 S2222A AMI F4735BM t Fairchild 
RAM) 2222 Nortec 

MC14580BA tMotorola 2222A Nortec 2,048 bit ROM (512x8) 

MC14580BC Motorola SCM5522 SSS COP1831 tRCA 

CD40108B tRCA COP1832 tRCA 

CD40108BE RCA 
768 bit RAM (64x12) 

4,096 bit ROM (1024x8) IM6512 Intersil 100 
CD40208B tRCA IM6512M t Intersil CDP1833 tRCA 
CD40208BE RCA CDP1834 tRCA 

64 bit CAM (8x8 Content Addressable Memory) 
1,024 bit RAM (128x8) 

COP1823S RCA 12,228 bit ROM(1024x12) 
SCM5533 tSSS MWS5080 RCA HM6312 Harris 170 

1,024 bit PROM (256x4) 40 IM6312 Intersil 
1,024 bit RAM (256x4) 

HM661 0 tHarris 
S5101 AMI (1041) 

HM6611 tHanis (1184) 
S5101L AMI 

Multiplexers, Digital 
HM6612 tHarris 

F4721BC Fairchild See also Interface Analog Switches 
32 bit RAM (Direct Word Une Addressing) F4721BM Fairchild 

Quad 2 Input Multiplexer CD4039A tRCA HM6501 Harris (1174) 110 
CD4039AE RCA HM6551 Harris (1175) 

F4519BC Fairchild 

CM4039A tSolitron HM6552 Harris 
F4519BM t Fairchild 

CM4039AE Solitron HM6561 Harris (1182) H054C157 tHarris 
HD74C157 Harris 

32 bit RAM (Binary Addressing) HM6562 Harris (1183) 
MC14519BA tMotorOla 

CD4036A tRCA 50 5101 Intel 
MC14519BC Motorola 

CD4036AE RCA I M5101 tlntel 
C04519BC National 

1
180 

CM4036A tSolitron I IM6551 Intersil I I CD4519BM tNational 
CM4036AE tSolitron I IM6551M tlntersil ! I 

MM54C157 
I 

I I IM6561 Intersi! 1._.1 tNational I 64 bit RAM (64xl) MM74C157 Nationa! 

I iM6561M tintersii r<!u I MCM14505A tMotorola MM54C920 tNational (1361) j.lPD4519 NEC America 
MCMl4505C Motorola I MM74C920 National (1361; 

I TP4519A1B TI 

64 bit RAM (16x4) MM54C921 tNational (1361) Dual 4 Channel Digital Multiplexer 
F4725BC Fairchild MM74C921 National (1361) F4539BC Fairchild 
F4725BM tFairchild IlPD5101 NEe Micro (1438) F4539BM t Fairchild 
HD54C89 tHarris 60 CDP1822S RCA MC14539BA tMotorola 
HD74C89 Harris MWS5040 RCA MC14539BC Motorola 190 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 12S'C) • Typical Values 
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DIGITAL-CMOS (Cont'd) 

FlIlCtion Device Source line Function Device Source 

Multiplexers, Digital (Cont'd) Multivibrators (Cont'd) 

Dual 4 Channel Digital Multiplexer (Cont'd.) Dual Monostable Multivibrator (Cont'd.) 
~D4539 NEC America SCL4528BE SSS 
TC4539 Toshiba SCL4538 tSSS 

8 Channel Data Selector TC4528 Toshiba 
F4512BC Fairchild 
F4512BM t Fairchild Oscillators/Dividers 
SIL4512B tMitel 
SlL4512BE Mitel See also CMOS Counters 

MC14512A tMotorola Oscillator/Divider (Programmable Timer) 
MC14512C Motorola 10 MC14541BA tMotQrola 
CD4512BC National MC14541BC Motorola 
CD4512DM tNational 

1IPD4512 NEC America Oscillator/Divider (Industrial TImer) with-:-5, -:-6, -:-10, 

CD4512B tRCA and -:- 4096 counters 
CD4512BE RCA CD22017 RCA 
SCL4512B tSSS Oscillator/28 Divider (2 5v supplies) 
SCL4512BE SSS 
TP4512A1B n ICM7209 Intersil 

TC4512 Toshiba Oscillator /29 Divider 

8 Channel Digital Multiplexer 20 5801 Intel 

HD54C151 tHarris 5016 Nortec 

HD74C151 Harris Oscillator/211 to 219 Divider, with duty cycle control 
MM54C151 tNational MC14451 Motorola 
MM74C151 National 

Dual 8 Channel Digital Multiplexer 
Oscillator/213 to 215 Divider (2 5v supplies) 

TP4321A TI 
UCN-4105 Sprague 

16 Channel Digital Multiplexer 
Oscillator/Divider, Mask Programmable for division by 

MM54C150 tNational 10,000 to 98,000 (Stand~rd divides 3.579 MHz TV 

MM74C150 National crystal to 60 Hz) 

TP4320A TI 30 MM5369 National 

16 Channel Digital Multiplexer, Three State Oscillator/49,152 Divider 

MM72C19 tNational UCN-1403 Sprague 

MM82C19 National UCN-1404 Sprague 

Multivibrators 
Oscillator /215 Divider/Buffer 

MC14450 Motorola 

Monostable/ Astable Multivibrator HBC4700 tSGS 

F4047BC Fairchild HBF4700 SGS 
F40478M t Fairchild UCN-4112 Sprague 
CD4047BC National UCN-4113 Sprague 
CD4047BM tNational SCL5411 SSS 
CD40478 tRCA 

OSciliator/216 Divider with 213 Output (Supply 1 2v· CD4047BE RCA 40 
CM4047A tSolitron 7038B, 2 5v 7038A) 

CM4047AE Solitron ICM7038A Intersil 

TC4047 Toshiba ICM7038B Intersil 

Dual Monostable Multivibrator Oscillator/216 Divider (also 216 x 10, Supply 2 5v) 

F4528BC Fairchild ICM7027 Intersil 
F4528BM t Fairchild Oscillator/212 and 217 Divider, also 217 x 10 (35v 
HD54C221 tHarris 
HD74C221 Harris 

supply) 

SIL40988 tMitel 
ICM7207 Intersil 

SIL4098BE Mitel 50 Oscillator/213 and 217 Divider (2 3v supplies) 
SIL4528B tMitel UCN-4111 Sprague 
SlL4528BE Mitel 
MC14528BA tMotorola 

Oscillator/217 Divider (2.5 6v supplies) 

MC14528BC Motorola MM53107 National 

MC14538BA tMotorola Oscillator /217 Divider 
MC14538BC Motorola ICM7038D Intersil 
CD452B8C National 
CD4528BM tNational Oscillator /211 Divider 

MM54C221 tNational ICM7038E Intersil 

MM74C221 National 60 Oscillator/219 Divider 
IIPD4528 NEC America ICM7039G Intarsil 
CD4098B tRCA 
CD4098BE RCA Oscillator/212 and 220 Divider, also 22°xl0 (0.1 and 1 

SCL4528B tSSS second output with 5.2 MHz crystal, 5v supply) 

(Continued) ICM7207A Intersil 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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MASTER SELECTION· GUIDE 

Li1e Function Device Source Li1e 

Oscillators/Dividers (Cont'd) 

Oscillator/212, 218, 221, and 217 Divider (Also 221 x 50, 
2 5v supplies) 

ICM7213 Intersil 

Oscillator/221 Divider/Buffer 
CD4045A tRCA 
CD4045AE RCA 
HBF4045AE SGS 
SCL4445B tSSS 

70 SCL4445BE SSS 
CM4045A tSolitron 130 
CM4045AE Solitron 
UCN-4114 Sprague 

Oscillator/222 Divider (with 1 second and 1 minute 
pulses using 4.19 MHz crystal, 2 5v supplies) 

MC14452 Motorola 

Oscillator /223 Divider 
SCL5419 SSS 

Oscillator/224 Divider 
MC14521BA tMotorola 

BO MC14521BC Motorola 140 

Oscillator/2° to 224 Divider (Programmable Timer) 
MC14536BA tMotorola 
MC14536BC Motorola 

Frequency Divider (9 Stage) 
SCL5425A SSS 
SCL5427A SSS 
SCL5437A SSS 

Divider, divide by 5/6 
RED5/6 LSI Comp 

Divider, divide by 6 150 
90 D6 LSI Comp 

Divider, divide by 50/60 
RED50/60 LSI Comp 

Divider, divide by 60 
D60 LSIComp 

Divider, divide by 3000/3600 
RED3000/3600 LSI Comp 

Divider, divide by 3600 
D3600 LSI Comp 

100 Shift Registers 

4 bit Parallel In/Parallel Out Shift Register 160 
F4035BC Fairchild 
F4035BM t Fairchild 
SIL40358 tMitel 
SIL4035BE Mitel 
MCI4035BA tMotorola 
MC14035BC Motorola 
CD40358C National 
CD40358M tNational 

IIPD4035 NEC America 
CD4035B tRCA 170 

110 CD4035BE RCA 
HBF4035AE SGS 
SCL4035B tSSS 
SCL4035BE SSS 
CM4035A tSolitron 
CM4035AE Solitron 
TP40358 TI 
TC4035 Toshiba 

4 bit Parallel Shift Register 
F40195BC Fairchild 180 
F40195BM t Faircllld 
HD54CI95 tHarris 

120 (Continued) 
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,Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source line Function Device Source line Function Device Source Lila I 
Shift Registers (Cont'd) Shift Registers (Cont'd) Shift Registers (Cont'd) 

4 bit Parallel Shift Register (Cont'd.) 8 bit (Asynchronous parallel or synchronous serial Dual 16 bit Static Shift Register 
HD74C195 Harris operation) Parallel In/Serial Out Shift Register HSSR0321 tHughes 
MM54C195 tNational (Cont'd.) HSSR0351 tHughes 
MM74C195 National ,&>04021 NEC America 70 32 bit Bidirectional Serial In/Serial Out Shift Register 

4 bit Bidirectional Shift Register CD4021B tRCA CD40100B tRCA 
F40194BC Fairchild CD4021BE RCA C040100BE RCA 

a> F40194BM t Fairchild SCL4021B tSSS 
140\ "C SCL4021BE SSS 64 bit Static Shift Register 

HD54C95 tHarris F4031BC Fairchild 
:::l HD74C95 Harris 

1
10 

1 

CM4021A tSolitron 
F4031BM t Fairchild 

1 1 
CJ MC14194BA tMotorola CM4021AE Solitron 

CD4031BC National 
MC14194BC Motoro!a TP4021A TI 

CD4031BM tNational c: 
0 MM54C95 National TC4021 Toshiba 

I'P04517 NEC America ..... MM74C95 tNational 8 bit Serial In/Parallel Out Shift Register CD4031B tRCA 
() 

fLP04194 NEC America HD54Cl64 tHarris 80 CD4031BE RCA Q) 

a> 
CD40194B tRCA HD74Cl64 Harris Dual 64 bit Static Shift Register 

CJ) CD4019BE RCA MM54Cl64 tNational MC14517BA tMotorola 
4 bit Bidirectional Shift Register, Three State MM74Cl64 National MC14517BC Motorola 150 L-

a> CD40104B tRCA 8 bit Parallel In/Serial Out Shift Register SCL4517B SSS ..... 
UJ CD40104BE RCA HD54C165 tHarris 128 bit Static Shift Register (16 bit increments) as 

Dual 4 bit Serial In/Parallel Out Shift Register 20 HD74C165 Harris MC14562BA tMotorola 
,~ F4015BC Fairchild MM54C165 tNational MC14562BC Motorola 

F4015BM t FairctMld MM74C165 National 
200 bit Dynamic Shift Register 

SIL4015B tMitel 8 bit Bidirectional ParaliellSeriallnputlOutput Bus CD4062A tRCA 
SlL4015BE Mitel Register 90 CD4062AE RCA 
MC14015BA tMotorola . 

F4034BC Fairchifd 
MCl4015BC Motorola F4034BM t Fairctild Quad 64 bit Static Shift Register, Separate Clock 

CD4015AC National MC14034BA tMotorola F4731BC Fairchild 

CD4015AM tNational MC14034BC Motorola F4731BM t Fairchild 160 

fLPD4015 NEC America CD4034BC National 64 bit Variable Length Shift Register 
CD4015B tRCA 30 CD4034BM tNational F4557BC t Fairchild 
CD4015BE RCA ,&>04034 NEC America F4557BM Fairchild 
HBF4015AE SGS SCL4034B tSSS MC14557BA tMotoroia 
SCL4015B tSSS SCL4034BE SSS MC14557BC Motorola 
SCL4015BE SSS CM4034A tSolitron 100 96 bit Variable Length Elastic Shift Register 
CM4015A tSolitron CM4034AE Solitron MS618 tRTC 
CM4015AE Solitron CD4034B tRCA 
TP4015A1B TI CD4034BE RCA 128 bit Static Shift Register, WI Control Logic 

TC4015 Toshiba TC4034 Toshiba MS625 tRTC 

8 bit Synchronous Parallel In/Serial Out Shift Register 8 bit Bus Register, Shift and Store Translators 
F4014BC Fairctild 40 MC14094BA tMotorola 
F4014BM t Fairchild MC14094BC Motorola Quad Voltage Up Level Translator 170 
SIL4014B tMitel IIP04094 NEC America F4104BE Fairchild 
SIL4014BE Mitel CD4094B tRCA F4104BM t Fairctild 
MC14014BA tMotorola CD4094BE RCA 110 Quad Level Shifter (lOW to high voltage) 
MC14014BC Motorola SCL4094B tSSS CD40109B tRCA 
CD40i4AC Nationai SCL4094BE SSS C040109BE RCA I I CD4014AM tNational SCL4494B tSSS Hex TIL Buffer (Inverting) (CMOS To TIL) 
1'PD4014 NEC America ! 
CD4014B tRCA 

18 bit Static Shift Register HD54C901 tHarris 

CD4014BE RCA 50 MS612 RTC HD74C901 Harris 

HBF4014AE SGS 18 bit Static Shift Register (4, 5, 8, 9, 10, 12, 13, 14, MM54C901 tNational 

SCL4014B tSSS 16, 17, 18 bits) 
MM74C901 National 180 

SCL4014BE SSS F4006BC Fairchild Hex TIL Buffer (Non Inverting) (CMOS To ffi) 

CM4014A tSolitron I F4006BM t Fairchild HD54C902 tHarris I 

CM4014AE Solitron I MC14006BA tMotorola 120 HD74C902 Harris I 
I 

TP4014A TI I MC140068C Motorola MM54C902 tNational I 

TC4014 Toshiba CD4006AC National MM74C902 National I 
I CD4006AM tNational Hex PMOS Buffer (inverting) (PMOS To CMOS or I 

8 bit (Asynchronous parallel or synchronous serial ! 
operation) ParallellnlSerial Out Shift Register 

160 
IIPD4OO6 NEe America I TIL) I 

F4021BC Fairchild C040068 tRCA HD54C903 tHarris I 
F4021BM tFairchild CD4006BE RCA HD74C903 Harris I 
SiL4021B tMitel SCL4006B tSSS MM54C903 tNational 190 

SlL4021BE Mitel SCL4006BE SSS MM74C903 National 

MCl4021BA tMotorola CM4006A tSolitron Hex PMOS Buffer (Non Inverting) (PMOS To CMOS 
MC14021BC Motorola CM4006AE Solitron 130 

or TIL) 
CD4021AC National 30 bit Static Shift Register HD54C904 tHarris 
CD4021 AM tNational MD4330B tMitel HD74C904 Harris 

(Continued) MD4330BE Mitel (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont'd) 

Device Source 

Translators (Cont'd) 

Hex PMOS Buffer (Non Inverting) (PMOS To CMOS 
... _-----_.-._-_._._ ..... 

or TIL)' (Cont'd.) 
MM54C904 tNationai 
MM74C904 National 

HNIL/HTL is suitable for translation/input protection. 
See HNIUHTL section 

Miscellaneous 

Microprocessor, 1 bit, Industrial Control Unit 
MC14500B Motorola 

Phase Locked Loop 
F4046BC Fairchild 
F4046BM t Fairchild 
SIL4046B tMitel 
SIL4046BE Mitel 
MC14046BA tMotorola 
MC14046BC Motorola 
CD4046BC National 
CD4046BM t National 
CD4046B tRCA 
CD4046BE RCA 
SCL4046A tSSS 
SCL4046AE SSS 
SCL4446 SSS 

CMOS Transistor Array (See also 4007 Dual 
Complementary Pair and Inverter listed under 
Buffers/Inverters) 

CA3600E tRCA 

Hex Contact Bounce Eliminator 
MC14490 Motorola 
MCl4490E tMotorola 

8 bit Priority Encoder 
F4532BC Fairchild 
F4532BM t Fairchild 
MC14532BA tMotorola 
MC14532BC Motorola 
j.lPD4532 NEC America 
CD4532B tRCA 
CD4532BE RCA 
TC4532 Toshiba 

Binary Rate Multiplier 
CD4089BC National 
CD4089BM tNational 
CD4089B tRCA 
CD4089BE RCA 

BCD Rate Multiplier 
MC14527BA tMotorola 
MC14527BC Motorola 
CD4527BC National 
CD4527BM tNational 
CD4527B tRCA 
CD45276E RCA 
SCL4527B tSSS 
SCL4527BE SSS 
MM74C909 National 

Bit Rate Generator 
F4702BC Fairchild 
F4702BM t Fairctild 
HD4702·2 Harris (1634) 
HD4702-9 tHarris (1634) 
HD6405-2 Harris (1634) 
HD6405-9 tHarris (1634) 
MC14411 Motorola 

Comparator, Linear, Quad 
HD54C909 tHarris 

(Continued) 

t Military Temperature Range (-55' to 125'C) 

Ie MASTER 1978 

Line Function Device Source 

Miscellaneous (Cont'd) 

Comparator, Linear, Quad (Cont'd.) 
.. ··HD74C909··· . "Harris 

MM54C909 tNational 

Dual Differential Line Driver 
HD88C30 Harris 
MM78C30 tNational 
MM88C30 National 

Quad Single Ended Line Driver 
HD88C29 Harris 
MM78C29 tNational 
MM88C29 National 

Dual Line Receiver 
MM78C20 tNational 
MM88C20 National 

Successive Approximation Register 
HD54C905 tHarris 
HD74C905 Harris 
MC14559BA tMotorola 
MC14559BC Motorola 
MM54C905 tNationai 
MM74C905 National 

SUCCessive Approximation Register, Cascadable 
MC14549BA tMotorola 
MC14549BC Motorola 

Digital Logic (for 3 1/2 digit A/D Systems) 
MC14435 Motorola 
MC14435E tMotorola 

Phase Comparator and Programmable Counters 
MC14568BA tMotorola 
MC14568BC Motorola 

Synthesizer (Programmable Divider) 
CRC81 00 Rockwell 

Synthesizers, see Linear Phase Locked Loop Circuits 

9 bit Parity Generator and Checker 
. CD40101B tRCA 

CD40101BE RCA 

12 bit Parity Tree 
F4531BC Fairchild 
F4531BM t Fairchild 
MC14531BA tMotorola 
MC14531BC Motorola 
SCL4531B SSS 
TP4531A TI 

Dual Schmitt Trigger 
F4583BC Fairchild 
F4583BM t Fairchild 
MC145838A tMotorola 
MC14583BC Motorola 
TC4583 Toshiba 

Hex Schmitt Trigger 
F40014BC Fairchild 
F40014AM t Fairchild 
HD54C14 tHarris 
HD74C14 Harris 
HD54C914 tHarris 
HD74C914 Harris 
MC14584BA tMotorola 
MC14584BC Motorola 
CD40106BC National 
CD40106BM t National 
CD4584BC National 
CD4584BM t National 
MM54C14 tNational 
MM74C14 National 

(Continued) 

• Typical Values 

MASTER SELECTION 

Line Function Device Source 

Miscellaneous (Cont'd) 

Hex Schmitt Trigger (Cont'd.) 
MM54C91-4· 
MM74C914 
j.lPD4584 
CD40106B 
CD401068E 
SCL4584B 
TP4304A 

Quad 2 Input NAND Schmitt Trigger 

. tNationai 
National 
NEC America 

tRCA 
RCA 
SSS 
TI 

F4093BC t Fairchild 
F4093BM Fairchild 
MCl4093BA t Motorola 
MC14093BC Motorola 
CD4093BC National 
CD4093BM . t National 
ppD4093 NEC America 
CD4093B t RCA 
CD4093BE RCA 
SCL4093B t SSS 
SCL4093BE SSS 

Binary to Phone Pulse Converter 
MC14408 
MC14409 

Motorola 
Motorola 

Modem (0 600 bps) 
MC14412 Motorola 

Remote Control Transmitter (see also Linear 
Consumer Circuits, TV Remote Control) 

MC14422 Motorola 

Tone Encoder (4x4 Input, 2 Outputs) 
MC14410 

2 of 8 Keyboard to Binary Encoder 
MC14419 

Programmable Timer 
MC14536BA 
MC14536BC 
MC14541BA 
MC14541BC 

DN 

Motorola 

Motorola 

tMotorola 
Motorola 

tMotorola 
Motorola 

MD4301 A Mitel 

Quad Precision Timer/Driver (Inputs cause outputs to 
switch state for 100 clock pulses) 

MC14415 Motorola 
MC14415E t Motorola 

Standardized CMOS Array, to build custom circuits by 
changing final metalization 

MASTERMOS IMI 
MonochipM Interdesigl 
ML200 Master Logic 

Low voltage CMOS devices (Counters, Display 
Drivers, Counter Timers) not usually mixed with 5 20v 
CMOS logic are listed under Digital Special or CMOS 
Oscillators/Dividers 
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Ie MASTER 

,DIGITAL-Eel 
-

FItICIiOn Device Source line Function Device Source Line FtI1ction Device Source line I 
ECI,..-10000 Series Counters, Binary (Cont'd) Drivers (Cont'd) 

4 bit Universal Binary Counter (Cont'd.) Quad Bus Driver 
Arithmetic -Functions 10136 SigneOCs Fl0192 Fairchild 

10192 Signetics 
The ECL 10000, 95000, lOOK and III Other SerieS are Counters, Decade 
presented as separate groups in that sequence. Flip-Flops 
Dual High Speed Adder/Subtractor Bi Quinary Counter 

Fl0180 Fairchild I I MC10138 Motorola Dual "0" Master Slave Flip Flop 

1

120

1 Fl0580 t Fairchild SP10138 Plessey Fl0131 Fairchild 
H010180 Hitachi 

I I I 
Fl0231 Fairchid 

I I 
MC10180 Motorola Decade Counter Fl0531 t Fairchild 
MC10580 tMotorola Fl 001 OC Fairctm<i Fl0631 t Fairchild 
"P810180 NEC America Fl00l0M t Fairchiid H010131 Hitachi 
SP10180 Plessey 10 Universal Decade Counter MC10131 Motorola 
10180 Signetics 

Fl0137 FaircAtd 70 MC10231 Motorola 

2 bit Arithmetic Logic Unit/Function Generator MC10137 Motorola MC10531 tMotorola 

MC10182 Motorola MC10537 tMotorola 
MC10631 tMotorola I 

4 bit Arithmetic Logic Unit/Function Generator SP10137 Plessey "PB10t31 NEC America 130 

Fl0181 Fairchild SP10537 tPlessey 
SP10131 Plessey 

Fl0581 t Fairchild 10137 Signetics 
SP10231 P/essey 

H010181 Hitachi SP10531 tPlessey 

MC10181 Motorola Decoders 
10131 Signetics 

MC10581 tMotorola 10231 Signetics 

J1PBt0181 NEe America 20 Binary to 1 8 Decoder (High) Hex "0" Master Slave Flip Flop 
SP10181 Plessey Fl0162 Fairchild Fl0176 Fairchild 
10181 5q1eIics Fl0562 t F.wcl*l Fl0576 t Fairchild 

4 bit ALU Slice (Microprocessor) H010162 Hitachi MC10176 Motorola 

MC10800 Motorola MCl0162 Motorola 80 MC10576 tMotorola 140 

2 bit Multiplier, High Speed MCl0562 tMotorola "PB10176 NEe America 

MC10287 Motorola J1PBl0162 NEe ArneOCa SP10176 Plessey 

SP10162 Plessey 10176 Signetics 
4x2 bit Multiplier 

10162 5q1eIics Hex "0" Master Slave Flip Flop (With Common Reset) MC10183 Motorola 
Fl0186 Fairchild 

Look ahead Carry Circuit Binary to 1 8 Decoder (low) 
Fl0586 t Fairchild 

Fl0179 Fairchild 30 Fl0161 Fairdild 

F10579 t Fairclild Fl0561 t Fairchild 
MC10186 Motorola 

HD10179 Hitachi HD10161 Hitachi Dual "J &K" Master Slave Flip Flop 

MC10179 Motorola MC10161 Motorola Fl0135 Fairchild 

MC10579 tMotorola MC10561 tMotorola 90 F10535 t Fairchild 1150 
SP10179 Plessey J1PBl0161 NEC America MC10135 Motorola 
10179 S~ SP10161 Plessey MC10535 tMotorola 

5 bit Comparator 10161 Signetics I'PB10135 NEe America 

F10166 Fairchild SP10135 Plessey 

Fl0566 tFairchild 
Dual Binary to 1 4 Decoder (High) SP10535 tPiessey I 

MC10166 Motorola 40 Fl0172 Fairchild 10135 Signelics 

I 
-_.-

Fl0572 tFairchiId 

Buffers MC10172 Motorola Gates, AND/.,.AND 
MC10572 tMotorola 

Hex Buffer SP10172 Plessey Hex AND Gate I 
10188 Signetics 10172 Signetics 100 MC10197 Motorola 

Hex Inverter Dual Binary to 1 4 Decoder (Low) Dual 4 Input AND/NAND Gate 
10189 5qletics 

Ft0171 FaicIiId 
10108 Signetics 160 

Hex Inverter/Buffer Fl0571 tFairchiId Quad 2 Input Gate (3 AND, 1 ANDINAND) 
MC10195 Motorola MC10171 Motorola Fl0104 Fairchikl 

Counters, Binary 
MC1G571 tMotorola Fl0504 t Fairchild I 

I 
SP10171 Plessey HD10l04 Hitachi 

I 
4 bit Binary Counter 10171 SigneIics MC10104 Motorola 

MC10504 tMotorOla Floo16C Fairchild I F1oo16M t Fairchild I Drivers SP10104 Plessey 

MC10178 Motorola f 50 
I SP10504 tPIessey I 

SP10178 Plessey Dual TILlMST Bus Driver I 10104 Signetics I 
4 bit Universal Binary Counter 

MC10128 Motorola 

F10136 Fairchild SP10128 Plessay 110 Gates, Exclusive OR/NOR 

Fl0536 t F&rchiId Triple 4 33 Input Bus Driver Quad Exclusive OR Gate 170 
HD10136 Hitachi Fl0123 Fairctild Fl0113 Fairchild 
MC10136 Motorola Fl0523 tFairclild Fl0513 t Fairchild 
MC10536 tMotorola MC10123 Motorola MC10113 Motorola 
"P810136 NEe America SP10123 Plessey SP10113 Plessey 
SP10136 Plessey 

(Cont'd.) SP10536 tPlessev 60 10123 Signetics 10113 Signetics 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face Indicates additionIIdIta Is provided on the page noted. 
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, MASTER SELECTION GUI 

DIGITAl-ECl (Cont'd) 

Function Device Source Source Device Source 

Gates, Exclusive ORINOR Gates, ORINOR (Cont'd) Gates, OR .. AND/OR-AND-Invert 
(Cont'd) 

Dual 4 5 Input ORINOR Gate (Coot'd.) 
(Cont'd) 

-----

Triple 2 Input Exclusive ORINOR Gate - -- -- MC10l09 - -MotorOla Oliaf2 Wide 3-lnpufOR AND Gate lCoot'd,) 
Fl0l07 Fairchild MC10509 tMotorola SP10518 tPlessey 
Fl0507 t Fairchild OM10109 National 10118 Signelics 
HD10107 Httachi ~10l09 NEG America 4 Wide 3 Input OR AND lOR AND Invert Gate 
MC10107 Motorola SP10109 Pl&ssey Fl0121 Fairctild 
MC10507 tMotorola 10109 S9leIics Fl0521 t Fairchild 0)' 
~Bl0107 NEG America 

Triple 2 3 2 Input ORINOR Gate HD10121 "'C 
SP10107 Plessey Httachi 

SP10507 tPlessey Fl0105 Faircl1kt MC10121 Motorola ::J 

10107 Signetics Fl0505 t Faircllld MC10521 tMotoroia C)-
HD10105 Hitachi DM10121 National C 

Gates, ORINOR MCl0105 Motorola SP10121 Plessey 0 
MCl0505 tMotorola SP10521 tPlessey ..... 

Dual 3 Input 3 Output OR Gate (Une Driver) DMl0105 National 10121 Sigletics (,) 

Fl0ll0 Fairchild ~10105 NEG America Dual 2_ Wide 2 3 Input OR AND/OR AND Invert Gate 
~ 

Fl0210 Fairchild SP10105 Plessey 
(]) 

Fl0117 Fairchild (J) 
Fl0510 t Fairchild SP10505 tPlessey Fl0517 t Fairctild 
Fl0610 t Fairchild ~ 

10105 Sigletics HD10117 Hitachi (]) 
HD10110 Hitachi 

Quad 2 Input ORINOR Gate (One Input Common) MC10117 Motorola ..... 
MC10ll0 Motorola en 
MC10210 Motorola F10101 Fairchild MC10517 tMotorola ctS 

IIPB10110 NEG America Fl0501 t Fairchild DM10117 National ~ 
SP10ll0 Plessey HD10101 Httachi IIPB10117 NEC America 

SP10210 Plessey MC10101 Motorola SP10117 Plessey 

10110 Signetics MC10501 tMotOr'oIa SP10517 tPlessey 

~Bl0101 NEG America 10117 Signetics 
Dual 3 Input 3 Output NOR Gate (Une Driver) SP10l01 Plessey 

Fl01l1 Fairchild 
SP10501 tPl&ssey Latches 

Fl02l1 Fairchild 
Fl0511 t Fairchild 

10101 Signetics Dual "D" Clocked Latch 
Fl0611 t Fairchild Quad 2 Input Gate (3 OR, 1 OR/NOR) Fl0130 Fairchild 
HD10l11 Hitachi Fl0l03 Fairchild Fl0530 t Fairchild 
MC10111 Motorola F10503 tFairchikl HD10130 Hitachi 
DM10ll1 National MC10103 Motorola MC10130 Motorola 
IIPB10111 NEG America ~10103 NEG America MC10530 tMotorola 
SP10111 Plessey SP10l03 -Plessey SP10130 Plessey 
SP10211 Plessey 10103 Signetics 10130 Signetics 
10111 Signetics 

Quad 2 Input Gate (3 NOR, 1 OR/NOR) Quad "D" Latch, Gated Output; Active High Enable 
10211 Signetics 

Fl0102 Fairchild Fl0133 Fairchild 
Triple 4 3 3 Input NOR Gate Fl0502 t Faircllld Fl0533 t Fairchild 

Fl0106 Fairchild HD10102 Hitachi HD10133 Httachi 
Fl0506 t Fairchild MC10102 Motorola MC10133 Motorola 
HD10106 Hitachi MC10502 tMotorola MC10533 tMotorola 
MC10l06 --Motorola IIPBl 01 05 NEG America ~10133 NEG America 
MC10506 tMotorola SP10l02 Plessey SP10133 Plessey 
DM10106 National SP10502 tPlessey SP10533 tPlessey 
IIPB10106 NEG America 10102 Signetics 10133 Signetics 
SP10l06 Plessey 

Quad "0" Latch, Gated Outpu~ Active Low Enable SP10506 tPlessey Gates, OR-AND/OR-AND-Invert 
10106 Signetics Fl0153 Fairchild 

Fl0553 t Fairchild 
Quad 3 Input NOR Gate (One Input Cornmon) 4 Wide 4 3 3 3 Input OR AND Gate MC10153 Motorola 

Fl0l00 Fairchild F10119 Fairctild 
MC10l00 Motorola Fl0519 t Fairchild Quad Latch, Common Clock, Separate Output Enable 

IIPB10100 NEG America HD10119 Hitachi Fl0l68 ~chiId 

SP10100 Plessey MC10119 Motorola F10568 t Fairchild 

10100 Signetics MC10519 tMotorola MC10168 Motorola 

Dual 3 Input 3 Output (lOR, 2 NOR) Gate (Une DM10119 National Quint Latch 

Driver) SP10119 Plessey Fl0175 Fairchild 

Fl0212 Fairchild SP10519 tPIessey Fl0575 t Fairchild 

Fl0612 t Fairchild 10119 Signetics HD10175 Hitachi 

MC10212 Motorola Dual 2 Wide 3 Input OR AND Gate MC10175 Motorola 

DM10112 National Fl0118 Fairchild MC10575 tMotoroia 
SP10112 Plessey Fl0518 t Fairclild IlPB10175 NEG America 
SP10212 Plessey HD10118 Hitachi SP10175 Plessey 
10112 Signetics MC10118 Motorola 10175 Siglelics 

Dual 4 5 Input ORINOR Gate MC10518 tMotorola Dual 2 to 1 Multiplexer Latch, Common Reset 
Fl0l09 Fairchild QM10118 National Fl0132 Fai'chiId 
Fl0509 t Fairchild jLP810118 NEG America Fl0532 t Fairclild 
HD10l09 Hitachi SP10118 Plessey HD10132 Hitachi 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-ECl (Cont'd) 

Function DeviCe Source 

Latches (Cont'd) 

Dual 2 to 1 Multiplexer Latch, Common Reset 
(Cont'd.) 

MC10132 Motorola 
10132 S91e1ics 

Dual 2 to 1 Multiplexer Latch 
Fl0134 FairchHd 
Fl0534 t Fairchild 

I 
HD10134 Hitachi 

I 
MC10134 Motorola 
SP10134 Plessey 
10134 Signetics 

• Quad 2 Input Multiplexer Latch 
Fl0173 Fairchild 
Fl0573 t Fairchild 
MC10173 Motorola 
10173 Signelics 
SP10173 Plessey 

Memories 

For additional information, see Master Selection Guide 
Memory sections 

CAM (16 bit Content Addressable Memory) 
10155 S91e1ics 

RAM (8x2) Simultaneous Read Write 
MCM10143 Motorola 

RAM (l6xl) 
HM21 01 Hitachi 

RAM (16x4) 
Fl0145AC Fairchtld 
HD10145 Hitachi 
MCM10145 Motorola 
SP10145 Plessey 
10145 Sigletics 

RAM (64xl) 
rPB10142 NEe America 
SP10142 Plessey 
10142 Signelics 
SN10142 TI 

RAM (64xl) 50 Ohm Drive 
HD10148 Hitachi 
J1PBi0148 NEG America 
SP10148 Plessey 
10148 Signetics 
SN10148 TI 

RAM (64xl) 90 Ohm Drive 
SP10140 Plessey 
10140 Signetics 
SN10140 TI 

RAM (64xl) Read while Write 
10151 Sigletics 

RAM (128x1) 
Fl0405C Fairchild 
MB7047 Fujitsu 
MCM10147 Motorola 

I SN10147 TI 

RAM (256x1) I 
I F1 041 OC Fairchild 

Fl0411C Faircf1ild 
MBM10410 Fujitsu 
MB7042 Fujitsu 
HM21 04 Hitachi 
HM21 05 Hitachi 
MCM10144 Motorola 
MCY10152 Motorola 

(Continued) 

t Military Temperature Range (-55· to 125·C) 
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Une FunctiOn Device SourCe l.i1e Function Device Source Line 

Memories (Cont'd) Shift Registers (Cont'd) 

RAM (256x1) (Cont'd.) 4 bit Shift Register (Cont'd.) 120 
I1PB10144 NEG America F10000M t Fairchild 
SP10144 Plessey 4 bit Universal Shift Register 
10144 Signelics Fl0141 Fairchild 
RC10144 Raytheon F10541 t Fairchild 
Rll0144 Raytheon MC10141 Motorola 
SN10144 TI MC10541 tMotorola 

RAM (1024xl) SP10141 Plessey 
F10415 Fairchild (1128) 70 10141 Signelics 
F10415A Fairchild (1128) 

10 F100415A Fairchild (1128) Transiators 
MCM10146 Motorola 
MGM10415A Motorola Dual ECl to MOS/TIl Translator 

MBM10415 Fujitsu MC75358 Motorola 130 

MBM10415A Fujitsu MC75368 Motorola 

PROM (32x8) Triple ECl to NMOS Translator 

MCM10139 Motorola MC10177 Motorola 

10139 Signelics Fl0177 Fairchild 

PROM (256x4) 80 Hex ECl to MST Translator 

Fl0416 Fairchild MC10191 Motorola 

MCM10149 Motorola 10191 Signetics 

GXB10149 Siemens Quad ECl to TIL Translator (Differential Input) 

20 10149 S~nelics F10125 Fairchild 
F10525 tFairchild 140 

Multivibrators HD10125 Hitachi 
MC10125 Motorola 

Monostable Multivibrator MC10525 tMotorola 
MC10198 Motorola J1PB10125 NEG America 

Multiplexers 
SP10125 Plessey 
SP10525 tPlessey 

8 to 1 Multiplexer 10125 Signetics 

F10164 Fairchild Quad Differential Receiver/MST to ECl Translator 
Fl0564 t Fairchild MC10190 Motorola 

30 HD10164 Hitachi 90 10190 Signetics 150 
MC10164 Motorola Quad m to ECl OR/NOR Translator 
MC10564 tMotorola Fl0124 Fairchild 
I1PB10164 NEG America Fl0524 t Fairchild 
SP10164 Plessey HD10124 Hitachi 
10164 Signelics MC10124 Motorola 
SN10164 TI MC10524 tMotorola 

Dual 4 to 1 Multiplexer DM10124 National 
Fl0174 Fairchild I1PB10124 NEG America 
Fl0574 t Fairchild SP10124 Plessey 

40 HD10174 Hitachi 100 SP10524 tPlessey 160 
MC10i74 Motorola 10124 Sig1e1ics 
I1PB10174 NEG America 
SP10114 Plessey Miscellaneous 
10174 Signetics 
SN10174 TI Triple Differential Une Receiver 

MC10574 tMotorola 
Fl0114 Fairchild 
Fl0116 Fairchild 

Quad 2 to 1 Multiplexer (Non Inverting) Fl0514 t Fairchild 
F10158 Fairchild Fl0516 t Fairchild 
Fl0558 t Fairchild I,,, HD10116 Hitachi 
MC10158 Motorola MC10114 Motorola I 50 I1PB10158 NEG America MC10116 Motorola 
10158 Signelics I MC10216 Motorola 

1
170

1 
Quad 2 to 1 Multiplexer (Inverting With Enable) 

I MC10514 tMotorola 

Fl0159 Fairchild I MC10516 tMotorola I I 
Fl0559 t Fairchild MC10616 tMotorola I 
MC10159 Motorola DM10116 National 

10159 Signetics SP10114 Plessey 
SP10116 Plessey 

Shift Registers SP10216 Plessey 
SP10514 tPlessey 

60 4 bit Shift Register SP10516 tPlessey 
Fl0000C Fairchild 10114 Signetics 180 

(Continued) (Continued) 

• Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAl-ECl (Cont'd) 

Ft.rlction Device Source Li1e Function Device Source Line Function Device Source 

Miscellaneous (Cont'd) .. Gates, Exclusive ORINOR Counters 

Triple Diff~rential. Une. Receiver (Cont'd.) Triple 2 Input Exclusive OR/NOR Gate Multipurpose Counting Register 
10116 signeticS· . F95107 !=ilirchlld- . FfOOf36 Faircliifd 
10216 Signelics 

Quad Differential Une Receiver Gates, OR/NOR. Decoders 
F10115 Fairchild Dual 3 Input 3 Output OR Gate (Une Driver) Universal Decoder 
Fl0515 t Fairchild F95110 Fairchild F100170 Fairchild 
MC10115 Motorola Q) 

MC10515 tMotorola Dual 3 Input 3 Output NOR Gate (Line Driver) 
Drivers 

~ 
DM10115 National F95111 Fairchild ::J 

(!) 
IIPB10115 NEG America Triple 433 Input NOR Gate Quad Driver 
SP10115 Plessey F951 06 Fairchild Floo112 Fairchild C 
SP10515 tPlessey 

Hex Bus Driver 
.2 

10115 Signelics 
Quad 2 Input NOR (with Enable) ..... 

() 
F95004 Fairchild Floo123 Fairchild Q) 

Quad Bus Receiver 
Dual 4 5 Input OR/NOR Gate Q) 

MC10129 Motorola Flip-Flops F951 09 Fairchild (J) 
SP10129 Plessey 
10129 Signetics Dual 4 Input ORIN OR Gate (with Enable) Triple 0 Type ~ 

Q) 
F95002 Fairchild F100131 Fairchild ..... 

Dual Simultaneous Bus Transceiver (J) 

MC10194 Motorola Triple 2 3 2 Input ORINOR Gate Hex 0 Type ttl 
~ 

8 Input Priority Encoder F951 05 Fairchild F100151 Fairchild 

F10165 Fairchild Triple 2 Input ORINOR Gate (with Enable) Gates, AND-OR-Invert Fl0565 t Fairchild F95OO3 Fairchild 
HD10165 Hitachi 

Quad 2 Input Gate (3 OR. 1 ORIN OR) Triple AND OR Invert Gate 
MC10165 Motorola 

F951 03 Fairchild Fl00117 Fairchild 
SP10165 Plessey 
10165 Signetics Quad 2 Input Gate (3 NOR. lOR/NOR) 5 Wide AND OR Invert Gate 

9 bit Parity Circuit (2 Carry Inputs) 
F951 02 Fairchild Floo118 Fairchild 

F10170 Fairchild Quad 2 Input OR/NOR Gate (One Input Common) Gates, Exclusive ORINOR 
Fl0570 t Fairchild F951 01 Fairchild 
MC10170 Motorola Quintuple Exclusive ORINOR Gate 
IIPB10170 NEG America Latches Fl 001 07 Fairchild 
10170 Signetics 

Dual "D" Clocked Latch 
12 bit Parity Generator/Checker F95130 Fairchild 

Gates,ORINOR 
Fl0160 Fairchild 
Fl0560 t Fairchild Shift Registers 

Triple 5 Input ORINOR Gate 

HD10160 Hitachi 
Flool0l Fairchild 

MC10160 Motorola 4 bit Shift Register Quintuple 2 Input ORINOR Gate 
MC10560 tMotorola F95000 Fairchild Fl 001 02 Fairchild 

IIPB10160 NEG America 
SP10160 Plessey Translators Latches 
10160 Signetics 

Quad TTL to ECl OR/NOR Translator Triple 0 Latch 
Error Detection/Correction Circuit F95124 Fairchild Fl00130 Fairchild 

MC10163 Motorola 
MC10193 Motorola Miscellaneous 

Hex 0 Latch 
Fl00150 Fairchild 

Active .Terminator 
Fl0014C Fairchild Triple Differential Une Receiver 

Memories 
Fl0014M t Fairchild F95116 Fairchild 

Quad Differential Une Receiver CAM (4x4) 
ECL-95000 Series F95115 Fairchild 100142 Fairchild 

RAM (16x4 Register File) 

Counters 
ECL-100K Series 

Fl00145 Fairchild 

Binary Counter Arithmetic Functions 
RAM (1024xl) 

F95016 Fairchild F100415 Fairchild (1128) 

Decade Counter 6 bit Adder Multiplexers 
F95010 Fairchild Floo80 Fairchild 

4 bit Binary/Decade Arithmetic Logic Unit Dual 8 Input Multiplexer 
Flip-Flops F1oo181 Fairchild Fl00163 Fairchild 

"J K" Flip Flop look Ahead Carry Circuit 16 Input Multiplexer 

F95029 Fairchild Floo179 Fairchild F1ool64 Fairchild 

Dual "0" Master Slave Flip Flop 9 bit Comparator Triple 4 Input Multiplexer 

F95231 Fairchdd F1ool66 Fairchild F1oo171 Fairchild 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-ECL (Cont'd) 

Function Device Source 

Multiplexers (Cont'd) 

Quad 2 Input Multiplexer with Latch 
F100155 Fairchild 

Shift Registers 

8 bit Universal Shift Register 
F100141 Fairchild 

8 bit Shift Matrix 

I Mask Merge 

Floo158 Fairchild 

Fl00194 Fairchild 

Miscellaneous 

Quintuple Una Receiver 
Fl001l4 Fairchild 

QUintuple Transceiver 
F1oo194 Fairchild 

Dual 9 bit Parity Generator/Checker 
Floo160 Fairchild 

Universal Priority Encoder 
Flool65 Fairchild 

Gate Array (Customized in ftnal rnetalizations) 
EGl-Array Fairchild 

ECl-1II and Other Series 

Counters 

Binary Counter 
MC1654 Motorola 

Divide by 4 Counter (1 GHz) 
llC05C FairctVld 
11C05M Fairchild 
MC1699 Motorola 

Divide by 4 Prescaler (1 GHz) 
MC1697 Motorola 
MC1699 Motorola 

Bi Quinary Counter 
MC1678 Motorola 

Divide by 5/6 Prescaler, 650 MHz 
llC91C Fairchild 
11C91M t Fairchild 

Divide by 10/11 Prescaler, 650 MHz 
11C9OC Faircllld 
llC90M t Fairchid 

Divide by 248/256 Prescaler, 950 MHz 
l1C83 Fairchild 

Flip-Flops . 

I Master Slave "0" Flip Flop 
llC70C Fairchild 
MC1670 Motorola 

IlPB606B NEG America 
ILPB6318 NEG Arnerica 
SP1670B Plessey 
SP1671B Plessey 

I Master Slave "0" Flip Flop (UHF Prescaler) 
l1C06C Fairchild 
MC1690 Motorola 
SP1690B Plessey 

t Military Temperature Range (-55' to 1258C) 

220 

line FlXICIion Device Source Una Function Device Source line 

Flip-Flops (Cont'd) Miscellaneous (Cont'd) 

Dual, Clocked "R S" Flip Flop Quad Une Receiver 
MC1666 Motorola MC1692 Motorola 

IlPB604B NEG America 50 SP1692B Plessey 100 
SPl666 ! Plessey Voltage Controlled Oscillator 
SP1667B Plessey MC1648 tMotorola 

SPl648B Plessey 
Gates, Exclusive OR/NOR, 

I 
Triple 2 Input Exclusive OR Gate 

I I I MC1672 Motorola 

IlPB607B NEG America 
SP1672B Plessey 
SP1673B Plessey 

Triple 2 Input Exclusive NOR Gate 
MC1674 Motorola 
SP1674B Plessey 60 
SP1675B Plessey 

10 

Gates, ORINOR 

Quad 2 Input OR Gate 
MC1664 Motorola 

IlPB603B NEG America 
SPl664B Plessey 
SP1665B Plessey 

Quad 2 Input NOR Gate 
MCl662 Motorola 
~B602B NEG America 
SP1662B Plessey 70 
SP1663B Plessey 

Dual 4 Input OR/NOR Gate 
MCl660 Motorola 
~B601B NEG America 

20 IlPB631B NEG America 
SP16F60 Plessey 
SPl660B Plessey 
SP1661B Plessey 

Dual 4 5 Input ORINOR Gate 
11C01C Fairchild 80 
MC1688 Motorola 

latches 

Dual Clocked Latch 
MC1668 Motoro!a 

30 IlPB605B NEG America 
SPl668 Plessey 
SP1669 Plessey 

Multivibrators 

Voltage Controlled Multivibrator 
l1C58C Fairchild 
MC1658 Motorola 

I SP1658 Plessey 90 

I Shift Registers I I I 
I 

I I I 
4 bit Shift Register I I I 

I 40 
MC1694 Motorola I 

, Miscellaneous 

Dual Analog/Digital Comparator 
MC1650 Motorola 
MC1651 Motorola 
SP1650B Plessey 
SP1651B Plessey 

• Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-HNIL/HTL 

Function Device Source 

Arithmetic Functions 

4 bit Comparator 
- 343A/0 

343B/M 

Buffers/Inverters 

See also: Gates, Miscellaneous 

Hex Inverter 
MC680 
MC690 
MC697 
H11.8 
332A1C 
332B/M 

Hex Inverter, Open Collector 
MC681 
MC689 
H112 

Hex Inverter, Strobed 
MC677 
H119 
335A1C 
335B/M 

Teledyne S 
tTeledyne S 

Motorola 
Motorola 
Motorola 
SGS 
Teledyne S 

tTeledyne S 

Motorola 
Motorola 
SGS 

Motorola 
SGS 
Teledyne S 

t Teledyne S 

Hex Inverter, Strobed, Open Collector 
MC678 Motorola 
H115 SGS 
334A1C Teledyne S 
334B/M t Teledyne S 

Counters 

Binary Counter 
MC685 Motorola 
H156 SGS 
372A1C Teledyne S 
372B/M tTeledyne S 

Binary Up/Down Counter 
374A1C Teledyne S 
374B/M t Teledyne S 

Decade Counter 
MC684 Motorola 
H157 SGS 
371A1C Teledyne S 
371B/M t Teledyne S 

Decade Up/Down Counter 
373A1C Teledyne S 
373B/M tTeledyne S 

Decoders/Drivers 

BCD to Seven Segment Decoder/Driver 
383A1C Teledyne S 
383B/M - tTeledyne S 

BCD to Decimal Decoder, Open Collector 
381A1C Teledyne S 
381B/M tTeledyne S 

BCD to Seven Segment Driver, Gas Discharge Driver 
384A1 C Teledyne S 
384B/M tTeledyne S 

BCD to Decimal Decoder/Lamp Driver, Open 
Collector 

380AlC Teledyne S 
380B/M t Teledyne S 

BCD to Decimal Decoder/Driver (for Gas Discharge 
Display Tubes) 

MC676 Motorola 
(Continued) 

t Military Temperature Range (_55' to 125'C) 

Ie MASTER 1978 ' 

Line Function Device Source 

Decoders/Drivers (Cont'd) 

BCD to Decimal Decoder IDriver (for Gas Discharge 
DisPlay Tubes) (Cont'd.)··--

H158 SGS 
382A/C Teledyne S 
382B/M t Teledyne S 

Dual Lamp/Line Driver 
MC679 Motorola 

Dual Power AND Driver, Open Collector and Open 
Emitter (Schmitt Trigger) 

MC699 Motorola 

Dual 4 Input AND Driver, Expandable 
H109 SGS 

Dual 4 Input NAND Line Driver, Expandable 
MC662 Motorola 

Dual 5 Input Power NAND Driver 
301AtC Teledyne S 
301B/M t Teledyne S 

Dual 4 Input NAND Lamp/Relay Driver, Open 
Collector (to 30 v) 

MC679 Motorola 

Quad 2 Input Power NAND Driver, Open Collector 
302AtC Teledyne S 
302B/M tTeledyne S 

Flip-Flops 

Quad "D" Flip Flop 
370AtC Teledyne S 
370B/M t Teledyne S 

Master Slave "R S" Flip Flop 
MC664 Motorola 

Master Slave "J K" or Set Reset Flip Flop 
311A1C Teledyne S 
311B/M t Teledyne S 

Dual "J K" Flip Flop with Preset 
H110 SGS 

Dual "J K" Flip Flop with Preset and Clear 
H111 SGS 

Dual "J K" Flip Flop with Reset 
MC663 Motorola 

Dual "J K" or Set Reset Flip Flop 
MC688 Motorola 
312A/C Teledyne S 
312B/M t Teledyne S 
313A/C Teledyne S 
313B/M t Teledyne S 

Gates, AND/NAND 

Dual 2 Input AND Interface Buffer 
391 Teledyne S 

Dual 4 Input AND Interface Buffer 
390 Teledyne S 

Dual 4 Input NAND Gate 
MC660 Motorola 
MC661 Motorola 

Dual 2 Input NAND Interface Buffer 
392 Teledyne S 

Dual 4 Input NAND Interface Buffer 
395 Teledyne S 

Dual 4 Input NAND Gate, Expandable 
H104 SGS 
H124 SGS 

(Continued) 

• Typical Values 

MASTER SELECTION GUIDE 

Line Function Device Source 

Gates, AND/NAND (Cont'd) 

Dual 4 Input NAND Gate, Expandable (Cont'd.) 
396 - TeIedyne- S-

Dual 5 Input NAND Gate 
301A1C Teledyne S 
301B/M t Teledyne S 
322A/C Teledyne S 
322B/M t Teledyne S 

Q) 
"0 

Triple 3 Input NAND Gate :::J 
MC670 Motorola CJ 
MC671 Motorola C 
H103 SGS 0 

...... 4, 3, 4 Input NAND Gate () 
304A/C Teledyne S Q) 

304B/M t Teledyne S Q) 

Quad 2 Input NAND Gate 
C/) 

MC6GS Motorola ~ 

Q) 
MC672 Motorola ...... 
H102 SGS 

Cf) 

tU 
H122 SGS ::E 
303A1C Teledyne S 
303B/M tTeledyne S 
321A1C Teledyne S 
321B/M tTeledyne S 
324A1C Teledyne S 
324B/M t Teledyne S 

Quad 2 Input NAND Gate, Open Collector 
302AtC Teledyne S 
302B/M t Teledyne S 
323A1C Teledyne S 
323B/M t Teledyne S 

Quad 2 Input NAND Gate (Schmitt Trigger) 
MC693 Motorola 

2,2,3,3 Input NAND Gate 
325A/C Teledyne S 
325B/M t Teledyne S 
326AtC Teledyne S 
326B/M Teledyne S 

Gates, OR/NOR 

Dual 2 Input OR Interface Buffer 
393 Teledyne S 

Dual 2 Input NOR Interface Buffer 
394 Teledyne S 

Quad 2 Input NOR Gate 
306A/C Teledyne S 
306B/M tTeledyne S 

Quad 2 Input NOR Gate, Open Collector 
307AtC Teledyne S 
307B/M tTeledyne S 

GATES, AND-OR-Invert 

Expandable AND OR Invert 
344A1C Teledyne S 
344B/M t Teledyne S 

Dual 2 Wide, 2 Input AND OR Invert Gate 
MC673 Motorola 
MC674 Motorola 
341A1C Teledyne S 
341B/M t Teledyne S 

Dual 2 Wide, 2 Input AND OR Invert Gate, Expandable 
H105 SGS 

221 
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DIGITAL-HNIL/HTL (Cont'd) 

Function Device Source 

Gates, Exclusive OR 

Quad 2 Input Exclusive OR Gate 
MC683 Motorola 

Gates, Miscellaneous 

Hex Inverter/Gate (Quad Inverter, Dual NAND Gate) 
333A1C Teledyne S 
3338/M t Teledyne S 

I Hex ~_fGate (Quad "vorter, Dual NAND Gate) 
Open Collector 

332A1C Teledyne S 
3328/M tTeleciyne S 

Dual 4 Input Gate Expander (for 600 Series) 
MC669 Motorola 

Dual 5 Input Gate Expander (for 300 Series) 
331A1C Teledyne S 
3318/M tTeledyne S 
CA3094 tRCA 
CA3094A tRCA 
CA3094B tRCA 

Latches 

Quad latch 
MC682 Motorola 

Multiplexers 

8 Bit Multiplexer 
350AlC Teledyne S 
350BIM t Teledyne S 

Dual 4 Bit Multiplexer 
351A1C Teledyne S 
351B/M tTeledyne S 

Multivibrators 

Monostable Multivibrator 
H117 SGS 
346 Teledyne S 

Dual Monostable Multivibrator 
MC667 Motorola 
342A1C . Teledyne S 
342B/M t Teledyne S 

Duai Retriggerabie Monostable Multivibrator 
347A1C Teledyne S 
347B/M t Teledyne S 

Shift Registers 

4 bit Parallel In Parallel Out Shift Register 
MC686 Motorola 
375A1C Teledyne S 
375B/M tTeledyne S 

Translators 

Dual Low 10 High Interface (TIL to HNIL) 
362AJC Teledyne S 
3628/M tTeIedyne S 

Triple Low 10 High Translator (TIL to HTL) 
MC666 Motorola 

Quad Low to High Interface (TIL to HNIL) 
H114 SGS 
363A1C Teledyne S 
3638/M tTeIedyne S 

t Military Temperature Range (_550 to 125'C) 
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Line Function Device Source Line Function Device Source Line 

Translators (Cont'd) 

Dual High to Low Interface (HNIL to DTL, TIL) 
361A1C Teledyne S , 
361 81M t Teledyne S 50 

Dual Interface Element, (Line Driver, Receiver, ECL to 
TIL, MOS to TIL, Schmitt Trigger) 

MC696 Motorola 

Triple High to Low Translator (HTL to TIL) 

I 
MC665 Motorola 

I I Quad High to Low Converter (Open Collector) 
H113 SGS 

Hex Inverterllnterface (Low to High: TIL, CMOS to 
HTL, CMOS) 

MC691 Motorola 60 
10 

Miscellaneous 

Pulse Stretcher 
348 Teledyne S 

Dual Pulse Stretcher 
MC675 Motorola 
349A1C Teledyne S 
3498/M t Teledyne S 

Quad Schmitt Trigger/Line Receiver 
367A1C Teledyne S 
367B/M t Teledyne S 

Quad Schmitt Trigger/Line Receiver, Open Collector 70 
MC693 Motorola 
368A1C Teledyne S 
368B/M t Teledyne S 

20 
'Timer (See also Linear TImers) 

355A1C Teledyne S 
355B/M Teledyne S 

30 

i 
I I 

I I 

I 40 
I I 

• Typical Values 

Bold face indicates lIdditional data is provided on the page noted. 

Ie MASTER 1978 



MASTER SELECTION GUIDE 

DIGITAL-TTL 

Function Device Source Line FlJ'ICIion Device Source Line Function Device Source 

Arithmetic Functions Arithmetic Functions (Cont'd) Arithmetic Functions (Cont'd) 

--_ .. _----- -_ .... _ .. Gated Full A~r_ __ __ _ TTL-LS (Cont'd.) TTL-LS (Cont'd.) 
m 5480 t Fairct1ld - -- -- - ----- -bM54LS283 - - - -- - fNational" .. _ ........ __ ..... - ._._- .. -

9LS261C-- - RaytheOn (284) 
7480 Fairctild DM74LS283 National 9LS261M tRaytheon (284) 
ITT5480 tlTT 9LS83AC Raytheon 54LS261 tRaytheon (284) 
Im480 ITT 9LS83AM - tRaytheon 74lS261 Raytheon (284) 
M53280 Mitsubishi 54LS83A tRaytheon 54LS261 tSignetics 
MC5480 tMotorola 74LS83A Raytheon 74LS261 Signetics Q) 
MC7480 Motorola 9LS283C Raytheon SN54LS261 tTl "C 
,.ps7480 NEC America 9LS283M tRaytheon SN74LS261 TI ::J 
5480 tSigneIics 54LS283 tRaytheon (!) 
7480 Signetics 74LS283 Raytheon Binary Multiplier (4x2) 

N8268 Sigletics 74LS83A Signetics TTL 9344C FaircMd C 

SN5480 tTl 74LS283 Signetics 9344M t Fairchild 0 
+= SN7480 TI SN54LS83A tTl Binary Multiplier (4x4) Three State 0 

2 bit Binary Full Adder SN74LS83A TI TTL-S SN74S274 TI 
Q) 

TTL 5482 t Fairchild SN54LS283 tTl Q) 

7482 Fairchild SN74LS283 TI 4 bit Multiplier, Three State (two ICs to a set, 7875A C/). 

ZN5482 tFerranti TTL-S SN54S283 tTl 
and 7875B) '-

ZN7482 Ferranti SN74S283 TI 
TTL DM7875 tNational Q) 

+-' 

HD2513 Hitachi DM8875 National en 
4 bit Full Adder with Output Latch 

(U-
ITT5482 tlTT 

TTL AM2506C AMD 
Binary Multiplier (4x4) Parallel (used with 54174285) ~ Im482 ITT TTL DM54284 tNational AM2506M tAMD MC5482 tMotorola SN54284 tTl RC2506 Raytheon MC7482 Motorola SN74284 TI 

SN5482 tTl RM2506 tRaytheon 

SN7482 TI NBCD Adder (Natural Binary Coded Decimal) Binary Multiplier (4x4) Parallel (used with 54/74284) 

4 bit Binary Full Adder, Look Ahead Carry TTL MC4056 Motorola TTL SN54285 tTl 

TTL 5483 t Fairchild MC4356 tMotorola SN74285 TI 

7483 Fairchild MC54456 tMotorola Multiplier (8x1) SeriallParallel2's Complement 
54283 t Fairchild MC74456 Motorola TTL-LS AM25LS14C AMD 
74283 Fairchild 4 bit BCD Adder AM25LS14M tAMD 
ZN5483A tFerranti TTL-S N82S83 Signetics SN54lS384 tAMD 
ZN7483A Ferranti 

Dual Full Adder 
SN74LS384 AMD 

HD2535 Hitachi 
TTL 9304C AMD 25LS14C Raytheon (293) 

ITT5483 tlTT 
9304M tAMD 25LS14M tRaytheon (293) 

Im483 ITT SN54LS384 tTl 9304C Fairchild M53283 Mitsubisti 
t Fairchild SN74LS384 TI 

M53483 Mitsubishi 9304M 

MC5483 tMotorola 1TI9304·1 tlTT 8 Bit Serial/Parallel Register (for use with 

MC7483 Motorola 1TI9304·5 ITT 25LS14/74LS384) 

DM5483 tNational M54304 Mitsubishi TTL-LS AM25LS22C AMD 

DM7483 National MC8304 Motorola AM25LS22M tAMD 
IIPB74283 NEC America MC9304 Motorola SN54lS322 tAMD 
5483 tRaytheon RC9304 Raytheon SN74LS322 AMD 
7483 Raytheon RM9304 tRaytheon 25LS22C Raytheon (297) 
54283 tRaytheon 9304 Signetics 25LS22M t Raytheon (297) 
74283 Raytheon TTL-LS SN54LS183, tTl SN54LS322 TI 
5483 t Signetics SN74LS183 TI SN74LS322 TI 
7483 Signetics 

TTL-H 54H183 t Fairchild 
SN5483A tTl 2's Complement Multiplier (4x2) 

SN7483A TI 74H183 Fairchild TTL AM2505C AMD 

SN54283 tTl 
SN54H183 tTl AM2505M tAMD 

SN74283 TI SN74H183 TI RC2505 Raytheon 
RM2505 tRaytheon 

TTL-LS 9LS83C Fairchild Dual Full Adder/Full Subtractor 

9LS83M t Fairchild TTL M54401 Mitsubishi TTL-S AM25S05C AMD 
9LS283C Fairchild Quad Serial Adder/Subtractor AM25S05M tAMD 
9LS283M t Fairchild TTL-LS AM25LS15C AMD 93S43C Fairchild 
54LS83 t Fairchild AM25LS15M tAMD 93S43M t Fairchild 
74LS83 Fairchild SN54LS385 tAMD 2's Complement Multiplier (8x8) 
54LS283 t Fairchild SN74lS385 AMD 
74LS283 Fairchild 25LS15C Raytheon (295) 

TTL-S 57558 tMMI (1652) 

Im4LS83A ITT 25LS15M tRayth.eon (295) 
67558 MMI (1652) 

ITI74LS283 ITT SN54LS385 tTl 
MPY8AJ TRW 

SN54LS83 tMotorola SN74LS385 TI MPY8AJM tTRW 

SN74LS83 Motorola 
4 bit BCD Arithmetic Unit (add, subtract, compare) 2's Complement Multiplier (12x12) 

SN54LS283 tMotorola 
TTL-S N82S82 Signetics TTL-S MPY12AJ TRW 

SN74lS283 Motorola MPY12AJM tTRW 
DM54LS83A tNational Binary Multiplier (2x4) Parallel, Serial Output 
DM74LS83A National TTL-LS ITI74LS261 ITT 2's Complement Multiplier (12x12) with Accumulator 

(Continued) (Continued) TTL-S TDC1003J TRW 

t Military Temperature Range (- 55' to 125'C) • Typical Values 
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DIGITAL-TTL (Cont'd) 

FlIlCtiOn Device Source 

Arithmetic Functions (Cont'd) 

2's Complement Multiplier (16x16) 
TTL-S MPY16AJ TRW 

MPY16AJM tTRW 

7 bit Slice Wallace Tree (to build multipliers) 
TTL-LS SN54LS275 tTl 

SN74lS275 TI 

m-s SN54S275 tTl 
SN74S275 TI 

4 bit ALU with Look ahead Carry 
TTL 9340C AMD 

9340M tAMD 
9340C Fairchild 
9340M t Fairchild 

Arithmetic Logic Unit/Function Generator 
TTL 9341C AMD 

9341M tAMD 
AM2506C AMD 
AM2506M tAMD 
SN54181 tAMD 
SN74181 AMD 
9341C Fairchild 
9341M tFairchild 
54181 t Fairchild 
74181 t Fairchild 
ZN54181 tFerranti 
ZN74181 Ferranti 
HD2547 Hitachi 
M53381 Mitsubishi 
MC54181 Motorola 
MC74181 Motorola 
DM54181 tNational 
DM74181 National 
i!PB74181 NEC America 
54181 tRaytheon 
74181 Raytheon 
RC2506 Raytheon 
RM2506 tRaytheon 
RC9341 Raytheon 
RM9341 tRaytheon 
54181 tSignetics 
74181 Signetics 
SN54181 tTl 
SN74181 TI 

m-LS AU25LS181C AMD 
AM25LS181M tAMD 
SN54LS181 tAMD 
SN74LS181 AMD 
9LS181C Fairchild 
9LS181M tFairchild 
74LS181 Fairchild 
SN54LS181 tMotoroia 
SN74lS181 Motorola 
9LS181C Raytheon 
9LS181M tRaytheon 
54LS181 tRaytheon 
74LS181 Raytheon 
25LS181C Raytheon 
25LS181M tRaytheon 
S4LS181 t Signetics 

'74LS181 Signetics 
SN54LS181 tTl 
SN74lS181 T! 

TTL-H 54R181 tRaytheon 
74R181 Raytheon 

TTL-S SN54S181 tAMD 
SN74S181 AMD 
54S181 t Fairchild 

(Conli1ued) 

t Military Temperature Range (-55° to 125'C) 
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Line Function Device Sou~ce Line Function Device Source Line 

Arithmetic Functions (Cont'd) Arithmetic Functions (Cont'd) 

TIL-S (Cont'd.) TIL-S (Cont'd.) 
74S181 Fairchild SN74S281 TI 
93S41C Fairchild Arithmetic Logic Element 
93S41M t Fairchild 70 TTL MC7260 Motorola 
HD74S181 Hitachi MC8260 tMotorola 
M5S181 Mitsubishi RC8260 Raytheon 
54S181 tSignetics RM8260 tRaytheon 
74S181 Signetics 

I I 
N8260 Signetics 140 

SN54S181 tTl S8260 tSignetics 
SN74S181 TI 

Aiithiil6tiC Logic Unit/Function Generaior 
Fast Carry Extender (for 8260) 

10 TTL MC7261 Motorola 
TTL-LS AM25LS2517C AMD MC8261 tMotorola 

AM25LS2517M AMD RC8261 Raytheon 
AM25LS381C AMD 80 RM8261 tRaytheon 
AM25LS381M tAMD N8261 Signetics 
SN54LS381 tAMD S8261 tSignetics 
SN74LS381 AMD 
Im4LS381 ITT Arithmetic and Logic Shift Matrix. Bit and Byte Masking 

SN54LS381 tTl TIL-S 9405AC Fairchild (1620) 150 

SN74LS381 TI 940SAII t Fairchild (1620) 

TTL-S SN54S381 tTl 4 bit Microprocessor Slice (ALU) 
20 

SN74S381 TI TTL-S AM2901C AMD 
AM2901M tAMD 

Look ahead Carry Generator AM2901AC AMD 
TIL 9342C AMD 90 AM2901AM tAMD 

9342M tAMD AM2903C AMD 
SN54182 tAMD AM2903M tAMD 
SN74182 AMD 9405AC Fai'chId (1620) 
9342C Fairchild F2901AC Fairchild 160 
9342M t Fairchild F2901AM t Fairchild 
54182 t Fairchild 940SAII t Fai"chiId (1620) 

30 74182 Fairchild 3002 Intel 
HD2562 Hitachi M3002 tlntel 
ITI54182 tlTI 5701 tllill (1654) 
Im4182 ITI 100 6701 IIMI (1654) 
M53382 M~Slbishi MC2901 Motorola 
MC54182 tMotorola 1DM2901AC National (1680) 
MC74182 Motorola IDM2901AII tNational (1680) 
/LPB74182 NEC America /LPB2901 NEC IIlcro (1850) 170 
DM54182 tNational AM2901C Raytheon 
DM74182 National AM2901M tRaytheon 

40 RC9342 Raytheon AM2901AC Raytheon 
RM9342 tRaytheon AM2901 AM tRaytheon 
54182 tRaytheon N290H SIgnetics (1851) 
74182 Raytheon 110 N3002 $9leIics (1868) 
54182 t Signetics S3002 t S9Ietics (1868) 
74182 Signetics SN54LS481 tTl 
SN54182 tTl SN74LS481 TI 
SN74182 TI SN74S481 TI 180 

TIL-H 54R182 tRaytheon 4 bit Magnitude Comparator 
74R182 Raytheon m DM7200 tNational 

50 DM8200 National TIL-S 54S182 t Fain 
N8269 Signetics 74S182 Fairchild 
S8269 tSignetics 93S42C Fairchild 

93S42M t Fairchild 120 4 bit Magnitude Comparator, Separate A = B Output 
M5S182 Mitsubishi TIL 9324C AMD 
DM74S182 National 

I 
1 

9324M tAMD 

1
19.1 I 74S182 S~netics 5485 t Fairchild 

SN54S182 tTl I 7485 Fairchild 

I I 
SN74S182 TI I 9324C Fairchild 

1
60 Register/Arithmetic Logic Unit , I I 9324M tFairchiid I ZN5485 tFerrant 

nL-LS AM25LS281C AMD 
ZN7485 Ferranti 

AM25LS281M tAMD 
HD7485 Hitachi 

SN54LS281 tAMD M53285 MitsWshi 
SN74LS281 AMD 130 MC5485 tMotorola 

TIL-S DM74S281 National MC7485 Motorola 
SN54S281 tTl MC8324 Motorola 

(Continued) (Continued) 

• Typical Values 

Bold face Indicates addHIonal data is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Device Source Line FlIlCIion Device Source Une FIIlction Device Source 

Arithmetic Functions (Cont'd) Buffers/Inverters (Cont'd) Buffers/Inverters (Cont'd) 

TTL (Cont'd.) m (Cont'd.) TTL (Cont'd.) 
MC9324 tMotorola DM8093 National SN54365 tTl 
DM5485 tNational DM54125 tNationaI SN74365 TI 
DM7485 National DM74125 National SN54367 tTl 
IIPB7485 NEG America 54125 t SigleIics SN74367 TI 
5485 tS9letics 74125 SigneIts m-LS 9LS365C Fairctild 
7485 Sigletics SN54125 tTl 9LS365M t Fairctild 
N9324 Signetics SN74125 TI 9lS367C Fairctild 
SN5485 tTl SN54425 tTl 9lS367M t Fairctild :J 
SN7485 TI SN74425 TI 

54LS365 t Fairctild CJ 
7485 TRW TTL-LS 9lS125C Fai'ctiId 74lS365 Fairctild 

9LS125M Fcirchild 54LS367 t Fairctild 
c: 

TTL-LS 9LS85C Fairchild 0 
54LS85 t Fairchild 54LSJ25 t Fairchid - 74LS367 Farchid - +of 

74LS85 Fairchild 74LS125 Fairclild iTI74LS365 ITT 0 

Im4LS85 TI 1TI74LSl25 ITT iTI74lS367 ITT 
Q) 

SN74LS85 Motorola DM54LS125 tNational SN54LS365 tMotorola Q) 

OO54LS85 tNational DM74lS125 National SN74LS365 _ Motorola en 
DM74LS85 National -9LS125C Raytheon SN54lS367 tMotorola '-

Q) 
9LS85C Raytheon 9LS125M tRaytheon SN74LS367 Motorola +of 

9LS85M tRaytheon 54lS125 tRaytheon DM54LS365 tNational en 
a:s 

54LS85 tRaytheon 74LS125 Raytheon DM74LS365 National ~ 
74LS85 Raytheon 54lS125 t Sigle1ics DM54LS367 tNational 

54LS85 t Signe.tics 74LS125 Signelics DM74LS367 National 

74LS85 Signetics SN54LS125A tTl p.PB74LS365 NEG America 

SN54LS85 tTl SN74LS125A TI IIPB74LS367 NEGArne.rica 

SN74LS85 TI Quad Gated BUffer, Three State (Iriverted COntrol) 9lS365C Raytheon (286) 
9LS365M t Raytheon (286) 

TTL-S M5S085 Mitsubishi TTL 54126 tFairctiid 
74126 Fairctid 541S365 t Raytheon (286) 

54S85 t Signetics 
Hitachi 74LS365 Raytheon (286) HD74126 74S85 Signetics 

M53326 Mitsubishi 9LS367C Raytheon (286) 
SN54S85 tTl 

DM7094 -tNational 9lS367M t Raytheon (286) 
SN74S85 TI 

DM8094 National 541S367 t Raytheon (286) 
Dual 4 bit Magnitude Comparator DM54126 tNational 74lS367 Raytheon(28&) 
TTL MC4021 Motorola DM74126 -National 54LS365 t Signetics 

MC4022 Motorola 54126 t Signetics 74LS365 Signetics 

MC4321 tMotorola 74126 Signetics 54LS367 tSigneIics 
MC4322 tMotorola SN54126 tTl 74LS367 Signetics 

6 bit, Unified Bus Comparator, Active Pull Up SN74126 TI SN54LS365A tTl 

SN54426 tTl SN74LS365A TI 
TTL DM7131 tNational 

SN74426 TI SN54lS367A tTl 
DM8131 National SN74LS367A TI 

TTL-LS 9LS126C FaJchiId 6 bit Unified Bus Comparator, Open Collector 
9LS126M t FaircIIld TTL-S MB485 FujitSu 

TTL DM7136 tNational 
54LS126 t-FaircIlld MB487 Fujitsu 

DM8136 National 
74LS126 Fairchild MC8T95 Motorola 

6 bit Identity Comparator iTI74LS126 ITT Me8T97 Motorola 
TTL DM7160 tNational SN54LS126 tMotorola N8T95 Signetics 

008160 National SN74lS126 Motorola N8T97 Signetics 

TTL-S 93S46C Fairctild DM54lS126 tNational Octal BUffer, Three State 
93546M t Fairchild DM74lS126 National TTl-lS DM71 LS95 tNational 

6 brt Identity Comparator, Open Collector 
9LS126C Raytheon DM81 LS95 National 
9LSl26M tRaytheon DM71 LS97 t National 

TTL-S 93S47C Fairchild 54LS126 tRaytheon DM81 LS97 National 
93S47M t Fairchild 74LSl26 Raytheon 

Octal (Dual Quad). Buffer (Driver), Hysteresis, Three 
8 bit Comparator 54lS126 t $9letics 
TTl-lS AM25lS2521G AMD 74lS126 $9le1ics State. See Octal Bus Drivers under Miscellaneous 

AM25lS2521 M tAMD SN54lS126A tTl Hex Inverter 

10 bit Identity Comparator 
SN74lS126A TI m 5404 t Fairchild 

TTL DM7130 tNational Hex Buffer, Three State 7404 Fairchild 

DM8130 National TTL DM7095 tNational 9016C Fairchild 
DM7097 tNatioilal 9016M t Fairctild 

Buffers/Inverters DM8097 National ZN5404 t Ferranti 
DM8095 National ZN7404 Ferranti 

Quad Gated Buffer, Three State DM54365 t National HD2522 Hitachi 
TTL 54125 t Fairchild DM74365 National HD7404 Hitachi 

74125 Fairchild DM54367 tNational ITT5404 tlTT 
HD74125 Hitachi DM74367 National Im404 ITT 
M53325 Mitsubishi 74365 Sif1IeIics 1TT9016-1 ttTI 
007093 tNational 74367 Sigletics 1TT9016-5 ITT 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-TTL (Cont'd) 

FlJ'ICIion Device Source 

Buffers/Inverters (Cont'd) 

ITl (Cant'd.) 
MS3204 
MC5404 
MC7404 
DMS404 
DM7404 
DM9016C 
!,PB7404 
5404 
7404 
7404 
5404 
SNS404 
SN7404 
TD3404 
7404 

Mitsubishi 
tMotorola 

Motorola 
tNational 

National 
National 
NEG America 

tRaytheon 
Raytheon 
sq,elics 

t Signelics 
ttl 

TI 
Toshiba 
TRW 

ITl-lS 9lS04C Fairctild 
9lS04M 
54lS04 
74lS04 
1TI74LS04 
SN54lS04 
SN74lS04 
DMS4lS04 
DM74lS04 
.uPB74LS04 
9lS04C 
9lS04M 
54lS04 
74lS04 
54lS04 
74lS04 
SN54lS04 
SN74lS04 

t Fairchild 
t Fairchild 

Fairchild 
In 

tMotorola 
Motorola 

tNational 
National 
NEG America 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
t Signetics 

Signetics 
ttl 

TI 

ITl-H 54H04 t Fairchild 
Fairchikl 
Hitachi 

tlIT 

74H04 
HD2563 
ITIS4H04 
Im4H04 
MC3008 
MC31 08 
DM54H04 
DM74H04 
JlPB74H04 
54H04 
74H04 

In 
Motorola 

tMotorola 
tNational 

National 
NEG America 

tRaytheon 
Raytheon 

54R04 t P.aytheor: 
74R04 Raytheon 
54H04 t Signelics 
74H04 5qle1ics 
SN54H04 tTl 
SN74H04 TI 

----------------------------ITl-S 54S04 tFairctild 
74804 Fairchild 
9S04AC Fairchild 
9S04AM t Fairchild 
HD74S04 Hitachi 
M5S004 Mitsubishi 
DMi4S04 Nationai 
54S04 t Sig1e1ics 
74S04 Siglelics 
N8T93 Signelics 
SN54S04 tTi 
SN74S04 TI 

I ~: Inverter, ~~OIIectOr 

7405 
9017C 

(Continued) 

Fairchild 
Fairctild 

t Military Temperature Range (-55' to 125'C) 
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Lile Function Device Source 

Buffers/Inverters (Cont'd) 

ITl (Cont'd.) 

10 

20 

m-lS 

30 

40 

ITl-H 

I r 

50 

ITL-S 
60 

9017M 
ZN540S 
ZN7405 
HD2S23 
HD740S 
IITS40S 
Im40S 
MS3205 
MCS40S 
MC7405 
DMS405 
DM740S 
!,PB7405 
S40S 
740S 
S40S 
N8T90 
SST90 
740S 
SNS405 
SN740S 
TD340S 
740S 

9lS0SC 
9lS05M 
54lS0S 
74lS0S 
iTI74LS05 
SNS4lS05 
SN74lSOS 
DM54LS05 
DM74lS05 
!,PB74LS05 
9lS05C 
9lS05M 
S4LS05 
74LSOS 
54LSOS 
74lS0S 
SN54lSOS 
SN74LS05 

54HOS 
74H05 
iIT54H05 
Im4H05 
MC3009 
MC31 09 
DMS4H05 
DM74H05 
54HOS 
74H05 
54R05 
74R05 

. 54H05 
74H05 
SN54H05 
SN74H05 

54S05 
74S05 
9S0SAC 
9S05AM 
HD74SOS 
M5S00s 
DM74S05 

74S05 
N8T94 

(Continued) 

t Fairchild 
Ferranti 
Ferranti 
Hitachi 
Hitachi 

tlIT 
lIT 
Mitsubishi 

tMotoroia 
Motorola 

tNational 
National 
NEG America 

tRaytheon 
Raytheon 

t Signetics 
Signelics 

t Signelics 
Signetics 

tTl 
TI 
Toshiba 
TRW 

Fairchild 
t Fairchild 
t Fairchild 

Fairchild 
lIT 

tMotorola 
Motorola 

tNational 
National 
NEG America 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
t Signelics 

Signelics 
ttl 

Ti 

t Fairchild 
Fairchild 

tlIT 
lIT 
Motorola 

tMotorola 
tNational 

National 
tRaytheon 

Raytheon 
tRaytheon 

Raytheon 
t Signelics 

Signelics 
tTl 

TI 

t Fairchild 
Fairchild 
Fairchild 

t Fairchild 
Hitachi 
MitsWshi 
National 

iSigl-teUcs 
Signelics 
Signetics 

• Typical Values 

Una Function Device Source 

Buffersllnverters (Cont'd) 

ITL-S (Cont'd.) 
70 SN54S05 

80 

90 

100 

110 

120 

SN74S0S 

Hex Inverter, Three State 
m DM7096 

DM8096 
DM7098 
DM8098 
DM54366 
DM7436& 
DMS4368 
DM74368 
74366 
74368 
SN54366 
SNS4368 
SN74366 
SN74368 

ITl-LS 9LS366C 
9lS366M 
9lS368C 
9LS368M 
54lS366 
74lS366 
54lS368 
74lS368 
1TI74LS368 
SN54LS366 
SN74LS366 
SN54LS368 
SN74LS368 
DM54LS366 
DM74LS366 
DM54LS368 
DM74LS368 
!,PB74LS366 
!,PB74LS368 
9lS366C 
9lS366M 
54LS366 
74LS366 
9lS368C 
9LS368M 
54LS368 
74LS368 
S4lS366 
74lS366 
S4LS368 
74lS368 
SN54LS366A 
SN74LS366A 
SN54LS368A 

ttl 
TI 

tNational 
National 

tNational 
National 

tNational 
Natioroal 

tNational 
National 
Signelics 
SigneIics 

tTl 
ttl 

TI 
TI 

Fairchild 
tFairchikl 

Fairchild 
t Fairchild 
t Fairchild 

Fairchikl 
t Fairchild 

Fairchild 
lIT 

tMotorola 
Motorola 

tMotorola 
Motorola 

tNational 
National 

tNational 
National 
NEG America 
NEG America 
Raytheon (286) 

t Raytheon (286) 
t Raytheon (286) 

Raytheon (286) 
Raytheon (286) 

t Raytheon (286) 
t Raytheon (286) 

Raytheon (281) 

t Sigtelics 
Signelics 

t Sigletics 
Signelics 

tTl 
TI 

tTl 
TI I SN74lS368A ----I ITl-S M8486 

M8488 
MC8T96 
MC8T98 

130

1

, :~: 

Octal Inverter, Three State 
nL-LS DM?1LS96 

DM81lS96 
DM71lS98 
DM81lS98 

Fujitsu 
Fujitsu 
Motorola 
Motorola 
Signatics 
Signelics 

+kl'!3tiIUV.l.1 
f'''''t;tVl'IUl 

National 
tNational 

National 

Lile 

140 

lS0 

160 

170 

200 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source 

Counters, Binary Count Up Counters, Binary Count Up 
(Cont'd) 

Octal (Dual Quad) Inverter (Driver) Hysteresis, Three 
TIL·LS (Cont'd.) State. See Octal Bus Drivers under Miscellaneous 

(Cont'd.) SN74LS393 TI 

TIL 5493 t Fairchild Binary Counter/Latch (Divide by 2, 4, 8, 16), Preset 
7493 Fairchild Input 
9305C Fairchild TIL 54177 t Fairchild 
9305M t Fairchild 74177 Fairchild 
9356C Fairchild 54197 Fairchild 
54293 t Fairchild 74197 Fairchild 
74293 Fairchild ZN54197 tFerranti 
ZN5493 . tFerranti ZN74197 Ferranti 
ZN7493, Ferranti 

HD2573 Hitachi 
HD2520 Hitachi 

M53377 MitsWshi 
HD7493 Hitachi 10 
1n5493 tlTI MC7281 Motorola 

Im493 ITI MC8281 Motorola 

M5393 Mitsubishi MC54177 tMotorola 

M53293 Mitsubishi MC74177 Motorola 

M53493 Mitsubishi MC54197 tMotorola 

MC5493 tMotorola MC74197 Motorola 

MC7493 Motorola DM7281 tNationai 
MC54293 tMotorola DM8281 National 
MC74293 Motorola DM7291 tNational 
DM5493 tNational 20 DM8291 National 
DM7493 National DM54197 tNational 
5493 t Signetics DM74197 National 
7493 Signelics DM54177 tNational 
SN5493A tTl DM74177 National 
SN7493A TI RC8281 Raytheon 
SN54293 tTl RC8291 Raytheon 
SN74293 TI RM8281 tRaytheon 
TD3493 Toshiba RM8291 tRaytheon 
7493 TRW N8281 8qle1ics 
74293 TRW 30 

S8281 t Signetics 
m·LS 9LS93C Fairchild N8291 Signelics 

9LS93M t Fairchild S8291 t Signetics 
9LS293C Fairchild 74177 Signelics 
9LS293M t Fairchild 74197 Signelics 
54lS93 t Fairchild SN54177 tTl 
74LS93 Fairchild SN74177 TI 
54LS293 t Fairchild 
74LS293 Fairchild 

SN54197 tTl 

Im4LS93 ITI 
SN74197 TI 

Im4LS293 ITI 40 TIL·LS 9LS197C Fairctild 

SN54LS93 tMotorola 9LS197M t Fairchild 
SN74LS93 Motorola 54LS197 t Fairchild 
SN54LS293 tMotorola 74LS197 Fairchild 
SN74LS293 Motorola Im4LS197 In 
9LS93C Raytheon (268) SN54LS197 tMotorola 
9LS93M t Raytheon (268) SN74LS197 Motorola 
54LS93 tRaytheon (268) DM54LS197 tNationai 
74LS93 Raytheon (268) DM74LS197 National 
54LS93 t Signetics 9LS197C Raytheon 
74LS93 Signetics 50 9LS197M tRaytheon 
54LS293 t Signetics 54LS197 tRaytheon 
74LS293 Signelics 
SN54LS93 tTl 

74LS197 Raytheon 

SN74LS93 TI 
74LS197 Signelics 

SN54LS293 tTl 
SN54LS197 tTl 

SN74LS293 TI SN74LS197 TI 

TIL·S 74S197 Signetics Dual 4 bit Binary Counter, Ripple (Dual 54/7493A) 
N82S91 Signelics TIL SN54393 tTl 

SN74393 TI SN54S197 tTl 
SN74S197 TI 

TIL·LS 9LS393C Fairchild 60 
9LS393M t Fairchnd Dual Binary Counter, Synchronous 

54LS393 t Fairch~d TIL MC4053 Motorola 

74LS393 Fairchild MC4353 tMotorola 

SN54LS393 tTl MC54453 tMotorola 

(Continued) MC74453 Motorola 

t Military Temperature Range (_55' to 125'C) • Typical Values 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

Line Function Device Source Line 

Counters, Binary Count Up 
(Cont'd) 

Binary Counter, Synchronous, Preset Input 130 
(Synchronous Clear) 
TIL SN54163 tAMD 

SN74163 AMD 
54163 t Fairchild 
74163 Fairchild 

70 ZN54163 tFerranti 
ZN74163 Ferranti 
HD74163 Hitachi 
ITI54163 . tin 
Im4163 In 140 
M53363 Mitsubishi 
MC54163 tMotorola 
MC74163 Motorola 
DM54163 tNational 
DM74163 National 
54163 tRaytheon 

80 14163 Raytheon 
54163 Signelics 
74163 Signelics 
SN54163 tTl 150 
SN74163 TI 
74163 TRW 

TIL-LS AM25LSl63C AMD 
AM25LSl63M tAMD 
SN54LSl63 tAMD 
SN74LSl63 AMD 

90 9LSl63C Fairchild 
9LSl63M t Fairchild 
54LSl63 t Fairchild 
74LS163 Faird1ild 100 
Im4LSl63A ITI 
SN54LSl63 tMotorola 
SN74LSl63 Motorola 
DM54LSl63 tNational 
DM74LSl63 National 
9LSl63C Raytheon 

100 
9LS163M tRaytheon 
25LSl63C Raytheon 
25LSl63M tRaytheon 
54LS163 tRaytheon 170 
74LSl63 Raytheon 
54LSl63 t Signelics 
74LSl63 Signelics 
SN54LSl63A tTl 
SN74LSl63A TI 

Binary Counter, Synchronous, Preset Input 
(Asynchronous Clear) 

110 TIL SN54161 tAMD 
SN74161 AMD 
9316C AMD 180 
9316M tAMD 
9316C Fairchild 
9316M t Fairchild 
54161 t Fairchild 
74161 Fairchild 
ZN54161 tFerranti 
ZN74161 Ferranti 
HD74161 Hitachi 

120 1n9316 In 
ITI54161 tin 190 
Im4161 ITI 
M53361 Mitsubishi 
MC8316 Motorola 
MC9316 tMotorola 
MC54161 tMotorola 
MC74161 Motorola 
DM54161 t National 
DM74161 National 

(Cont'd.) 
DM8316 tNational 
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Ie MASTER 

. DIGITAL-TTL (Cont'd) 
I 

Function Device Source 

Counters, Binary Count Up 
(Cont'd) 

TIL (Cont'd.) 
DM9316 National 
JlPB74161 NEG America 
RC9316 Raytheon 
RM9316 tRaytheon 
54161 tRaytheon 
74161 Raytheon 
54161 t Signetics 
74161 Signetics 
9316 Signetics 
SN29316 TI 
SN39316 tTl 
SN54161 tTl 
SN74161 TI 
74161 TRW 

TIL·LS AM25LS161G AMD 
AM25LS161M tAMD 
SN54LS161 tAMD 
SN74LS161 AMD 
9LS161G FairchUd 
9LS161M. t Fairchild 
54LS161 t Fairchild 
74LS161 Fairchild 
Im4LS161A ITI 
SN54LS161 tMotorola 
SN74LS161 Motorola 
}lPB74LS161 NEG America 
DM54LS161 tNational 
DM74LS161 National 
9LS161C Raytheon 
9LS161M tRaytheon 
25LS161C Raytheon 
25LS161M tRaytheon 
54LS161 tRaytheon 
74LS161 Raytheon 
54LS161 t Signetics 
74LS161 Signetics 
SN54LS161A tTl 
SN74LS161A TI 

TIL·S SN54S161 tAMD 
SN74S161 AMD 
93S16C AMD 
93S16M tAMD 
93S16C Fairchild 
93S16M t Fairchild 
SN54S163 ... TI 

III 

SN74S163 TI 

Binary Counter, Synchronous, Preset Input, Low Power 
TIL N8293 Signetics 

S8293 t Signetics 

Binary Counter, Synchronous (both conventional and 
three state outputs) Preset Input 
TIL DM7556 tNational 

DM8556 National 

Counters, Binary, Count 
Up/Down I 

Binary Up/Down Counter, Synchronous with mode 
control 
m N8284 AMD 

S8284 tAMD 
AM2501C AMD 
AM2501M tAMD 
RC8284 Raytheon 
RM8284 tRaytheon 
N8284 Signetics 
S8284 t Signetics 

t Mil~ry Temperature Range (-55' to 12S'C) 

228 

, 
Line Function Device Source Line Function Device Source Line 

Counters, Binary, Count Counters, Binary, Count 
Up/Down (Cont'd) Up/Down (Cont'd) 

Binary Up/Down, Synchronous, Preset Input with TIL (Cont'd.) 
mode control 54193 t Signetics 
TIL 54191 t Fairchild 74193 Signetics 

74191 Fairchild SW74193 SW 140 
ZN54191 . tFerranti 70 SN54193 tTl 

. ZN74191 Ferranti SN74193 TI 
HD74191 Hitachi TD34193 Toshiba 
iTI54191 tlTI 

TIL·LS AM25LS193G AMD 
10 ITI74191 ITI 

M53391 Mitsubishi AM25LS193M tAMD 
SN54LS193 tAMD MC54191 tMotorola 
SN74LS193 AMD MC74191 Motorola 
9LS193C DM54191 tNational Fairchild 
9LS193M t Fairchild DM74191 National 
54LS193 t Fairchild 150 54191 tRaytheon 80 

74191 Raytheon 74LS193 Fairchild 

54191 t Signetics Im4LS193 ITI 

74191 Signetics SN54LS193 tMotorola 

SN54191 tTl SN74LS193 Motorola 
20 SN74191 TI DM54LS193 tNational 

DM74LS193 National 
TIL·LS AM25LS191G AMD }lPB74LS193 NEG America 

AM25LS191M tAMD 9LS193C Raytheon 
SN54LS191 tAMD 9LS193M tRaythecn 
SN74LS191 AMD 25LS193C Raytheon 160 
9LS191C Fairchild 90 
9LS191M t Fairchild 

25LS193M t Raytheon 

54LS191 t Fairchild 
54LS193 tRaytheon 

74LS191 Fairchild 
74LS193 Raytheon 

Im4LS191 ITI 
54LS193 Signetics 

30 SN54LS191 tMotorola 
74LS193 Signetics 

SN74LS191 Motorola 
SN54LS193 tTl 

OM54LS191 t National 
SN74LSl93 TI 

DM74LS191 National Binary Up/Down Counter, Synchronous, Preset InpUt, 
9LS191C Raytheon Mode Control, Look ahead Carry 
9LS191M tRaytheon 100 TIL·LS AM25LS169G AMD 170 
25LS191C Raytheon AM25LS169M tAMD 
25LS191M tRaytheon SN54LS169 tAMD 
54LS191 tRaytheon SN74LSl69 AMD 
74LS191 Raytheon 9LS169C Fairchild 

40 54LS191 t Signetics 54LS169 t Fairchild 
74LS191 Signetics 74LS169 Fairchild 
SN54LS191 tTl DM54LS169 tNational 
SN74LS191 TI DM74LS169 National 

Binary Up/Down, Synchronous, Preset Input (2 SN54LS169A tTl 

Clocks) 110 SN74LS169A TI 180 

TIL 9366C AMD TTL-S SN54S169 tTl I 
9366M tAMO I SN74S169 TI 
SN54193 tAMD 

Sinar! Up/Down Counter. Three State SN74193 AMD 
TIL·LS AM25LS2569C AMD 9366C Fairchild 

50 . 9366M t Fairchild AM25LS2569M tAMD 

54193 t Fairchild Dual Binary Up/Down Counter, Synchronous, Preset 
74193 Fairchild Input 
ZN54193 tFerranti TIL MC4055 Motorola 

I ZN74193 Ferranti 120 MC4355 tMotorola 
HD2542 H~achi MC54455 tMotorola 190 
ITI54193 tlTI MC74455 Motorola 
ITI74193 ITI 

4 bit Universal Shift Regisier, Binary UpiDown I i I M53393 Mitsubishi 
I Counter, SynChronous 

MC54193 tMotorola 

I 
m·s SN74S291 TI MC74193 Motorola 

DM7563 tNational Counters, Decade, Count Up 
DM8563 National 
DM54193 tNational Decade Counter, Divide by 2 and by 5 

60 DM74193 National 130 TIL 9350C FairchUd 
}lPB74193 NEG America 9350M t Fairchild 
RC9366 Raytheon 5490 t Fairchild 
RM9366 tRaytheon 7490 Fairchild 
54193 tRaytheon 54290 t Fairchild 200 
74193 (Continued) Raytheon (Continued) 

• Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source 

Counters, Decade, Count Up Counters, Decade, Count Up Counters, Decade, Count Up 
(Cont'd) (Cont'd) (Cont'd) 

TIL (Cont'd.) TIL (Cont'd.) TIL (Cont'd.) 
74290 Fairchild DM8290 National SN39310 TI 
ZN5490 tFerranti DM54176 tNational SN54160 tTl 
ZN7490 Ferranti DM74176 National SN74160 TI 
HD2519 Hitachi DM54196 tNational 74160 TRW 
HD7490 Hitachi DM74196 National TIL-LS AM25LS16OC AMD Q) 
ITI5490 tin RC8280 Raytheon AM25LSl60M tAMD "'C 
Im490 In RC8290 Raytheon SN54LSl60 tAMD ::J 
M53290 Mitsubishi RM8280 tRaytheon SN74LSl60 AMD CJ 
M53490 Mitsubishi 10 RM8290 tRaytheon 80 9LS160C Fairchild 150 
MC5490 tMotorola N8280 Signetics 9LSl60M t Fairchild 

C 
MC7490 Motorola N8290 S~netics 0 
MC54290 tMotorola 74176 Signetics 

54LS160 t Fairchild ..... 
74LS160 Fairchild (.) 

MC74290 Motorola 74196 Signelics Im4LSl60A In Q) 

DM5490 tNational S8280 t Signetics SN54LSl60 tMotorola Q) 
DM7490 National S8290 t Signetics SN74LSl60 Motorola C/) 
5490 t Signetics SN54176 tTl DM54LSl60 tNational '-
7490 Signetics SN74176 TI DM74LSl60 National Q) 

TL7490S1 Telefunken SN54196 tTl ..... 
9LS160C Raytheon en 

SN5490A tTl 20 SN74196 TI 90 9LS160M tRaytheon 160 tU 
SN7490A TI TIL-LS 9LSl96C Fairchild 25LS16OC Raytheon ~ 
SN54290 tTl 9LSl96M t Fairchild 25LS160M tRaytheon 
SN74290 TI 
TD3490 Toshiba 

54LS196 t Fairch"d 54LS160 tRaytheon 

7490 TRW 
74LS196 Fairchild 74LSl60 Raytheon 
Im4LS196 In 74LSl60 Signetics 

74290 TRW SN54LS196 tMotorola SN54LS160A tTl 
TIL-LS 9LS90C Fairchild SN74LS196 Motorola SN74LS160A TI 

9LS90M t Fairchild DM54LS196 tNational TIL-S SN54S160 tAMD 
9LS290C Fairchild DM74LS196 ~Iational 

9LS290M t Fairchild 30 9LSl96C Raytheon 100 
SN74S160 AMD 
93S10C AMD 170 

54LS90 t Fairchild 9LS196M t Raytheon 
93S10M tAMD 

74LS90 Fairchild 54LS196 tRaytheon 
93S10C Fairchild 

54LS290 t Fairchild 74LS196 Raytheon 
93S10M t Fairchild 

74LS290 Fairchild 74LS196 t Signetics 
Im4LS90 ITI SN54LS196 tTl Decade Counter, Synchronous, Preset Input 

Im4LS290 In SN74LS196 TI (Synchronous Clear) 
SN54LS90 tMotorola N82S90 S~netics TIL SN54162 tAMD 
SN74LS90 Motorola SN54S196 tTl SN74162 AMD 

SN54LS290 tMotorola SN74S196 TI 54162 t Fairchild 
SN74LS290 Motorola 40 Decade Counter, Synchronous, Preset Input 110 

74162 Fairchild 
. DM54LS90 tNational (Asynchronous Clear) 

HD74162 Hitachi 180 
DM74LS90 National TIL 9310C AMD 

ITI54162 tin 
9LS9OC Raytheon (268) 9310M tAMD 

Im4162 In 
9LS90M tRaytheon (268) SN54160 tAMD 

M53362 Mitsubishi 
54LS90 tRaytheon (268) SN74160 AMD 

MC54162 tMotorola 
74LS90 Raytheon (268) 9310C Fairchild MC74162 Motorola 
54LS90 t Signelics 9310M t Fairchild 

DM54162 tNational 
74LS90 Signelics . 

54160 t Fairchild 
DM74162 National 

54LS290 t Signetics 74160 Fairchild 54162 tRaytheon 
74LS290 Signetics 50 HD74160 Hitachi 120 74162 Raytheon 
SN54LS90 tTl ITI54160 tlTI 

54162 t Signetics 190 
SN74LS90 TI Im4160 ITI 74162 Signetics 
SN54LS290 tTl M53360 Mitsubishi SN54162 tTl 
SN74LS290 TI MC8310 Motorola SN74162 TI 

Decade (Divide by 2 and Divide by 5) Counter/Latch, MC931 0 Motorola 
74162 TRW 

Ripple, Preset Input MC54160 tMotorola TIL-LS AM25LS162C AMD, 
TIL 54176 t Fairchild MC74160 Motorola AM25LS162M tAM~j 

74176 Fairchild DM54160 tNational SN54LS162 tMAD 
54196 t Fairchild DM74160 National SN74LS162 AMD 
74196 Fairchild 60 DM8310 National 130 9LS162C !:airchild 
M53376 Mrtsubishi DM9310 tNational 9LS162M tFairclild 200 
MC7280 tMotorola 54160 t Raytheon 54LS162 t Fairclild 
MC54176 tMotorola 74160 Raytheon 74LS162 Fairchild 
MC74176 Motorola RC931 0 Raytheon 1TT74LSl62A ITI 
MC54196 tMotorola RM9310 tRaytheon SN54LS162 tMotorola 
MC74196 Motorola 54160 t Signetics SN74LS162 Motorola 
DM7280 tNational 74160 S~netics DM54LS162 tNational 
DM8280 National 9310 S~netics DM74LS162 National 
DM7290 tNational SN29310 TI 9LS162C / Raytheon 

(Continued) (Continued) (Contdued) 

t Military Temperature Range (-55' to 125'C) • Typical Values. 
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DIGITAL-TTL (Cont'd) 

Function Device Source line Function Device Source Una Function Device Source line 

Counters, Decade, Count Up Counters, Decade, Count Counters, Decade, Count 
. (Cont'd) Up/Down (Cont'd) Up/Down (Cont'd) 

TIL·LS (Cont'd.) TIL (Cont'd.) TIL·LS (Cont'd.) 
9LS162M tRaytheon MC74190 Motorola SN74LS192 AMD 
25LS162C Raytheon DM54190 tNational 9LS192C Fairchild 
25LS162M tRaytheon DM74190 National 9LS192M t Fairchild 
54LS162 tRaytheon 54190 t Raytheon 70 54LS192 t Fairchild 
74LS162 Raytheon 74190 Raytheon 74LS192 Fairchild 140 
74LS162 Signetics 54190 t S~netics Im4LS192 ITI 
SN54LS162A tTl 74190 S~netics SN54LS192 fMotomra 
SN74LS162A TI 10 SN54190 tTl SN74LS192 Motorola 

TIL·S SN54S162 tTl SN74190 TI DM54LS192 tNational 
SN74S162 TI TIL·LS AM25LS19OC AMD DM74LS192 National 

Decade Counter, Synchronous, Preset Input Low AM25LS19OM tAMD /lPB74LS192 NEG America 

SN54LS190 tAMD 9LS192C Raytheon 
Power 
TIL Signetics SN74LS190 AMD 9LS192M tRaytheon 

N8292 
S8292 tSignetics 9LS190C Fairchild 80 25LS192C. Raytheon 

9LS190M t Fairchild 25LS192M tRaytheon 150 
Decade Counter, Synchronous (both conventional and 54LS190 t Fairchild 54LS192 tRaytheon 
three state outputs), Preset Inputs 74LS190 Fairchild 74LS192 Raytheon 
TIL DM7555 tNational 1TT74LS190 ITI 54LS192 t Signetics 

DM8555 National 20 SN54LS190 tMotorola 74LS192 Signetics 

Decade Counter, 10 line Output (resettable 2 10) SN74LS190 Motorola SN54LS192 tTl 

TIL 9319C Fairchild DM54LS190 tNational SN74LS192 TI 

9319M t Fairchild DM74LS190 National Decade UpfDown Counter, Three State 
9320C Fairchild 9LS190C Raytheon TIL·LS AM25LS2568G AMD 
9320M t Fairchild 9LS190M tRaytheon 90 AM25lS2568M tAMD 

Dual Decade Counter, Synchronous 25LS190C Raytheon 
Dual Decade Up/Down Counter, Synchronous, Preset 160 

TIL MC54452 tMotorola 25LS190M tRaytheon 
Input 

MC74452 Motorola 54LS190 tRaytheon 
TIL MC4054 Motorola 74LS190 Raytheon 

MC4354 tMotorola Dual Decade Counter, Ripple (Dual 5417490A) 54LS190 t Signetics 
TIL MC4052 Motorola 30 74LS190 Signetics 

MC54454 Motorola 
MC4352 tMotorola SN54lS190 tTl 

MC74454 Motorola 
SN54390 tTl SN74LS190 TI Decade Up/Down Counter, Counter, Synchronous, 
SN54490 tTl Preset Input; Mode Control, Look ahead Carry 
SN74390 TI Decade Up/Down Counter, Synchronous, Preset Input 

TIL·LS AM25lS168G AMD 
SN74490 TI (2 clocks) 100 

AM25LS168M tAMD TIL 9360C AMD 
TIL·LS 9LS390C Fairchild 9360M tAMD 

SN54lS168 tAMD 170 
54LS390 t Fairchild SN54192 tAMD 

SN74LSl68 AMD 
74LS390 Fairchild SN74192 AMD 

9LS168C Fairchild 
9LS49OC Fairchild 9360C Fairchild 

54LS168 t Fairchild 
54LS490 t FairChild 40 74LS168 Fairchild 
74LS490 FairChild 

9360M t Fairchild 
DM54LSl68 National 

74LS390 Signetics 
54192 t Fairchild 

DM74LS168 National 74192 Fairchild 
SN54LS390 tTl ZN54192 t Ferranti 

SN54LSl68 tTl 
SN74LS390 T! 

ZN74192 Ferranti 110 
SN74LS168 TI 

SN54LS490 tTl HD2541 Hitachi 
SN54LS668 ttl 

SN74LS490 TI 
ITI54192 tlTI 

SN74LS668 TI 180 

Ccu;,tsrs, Decade, COuiit !TT?4192 fTT TTL-S SN54S158A I" 

M53392 Mitsubishi SN74S168A TI Up/Down 
MC54192 tMotorola Four Decade Counter fLatchfDlsplay Driver 

Decade Up/Down Counter, Synchronous MC74192 Motorola (Synchronous, BCD and segment drives) 
m N8285 AMD DM7560 tNational TIL ZN1040E Ferranti 

S8285 tAMD DM8560 National 
RC8285 Raytheon 50 I DM54192 tNational 

1120 
Counters, Miscellaneous I I ~8285 tRaytheon DM74192 National 

N~285 SlQIletics I 
/lPB74192 NEG America 

I 
4 btt Universal Counter I I 

S&.285 t Signetics I 54192 tRaytheon TIL MC4023 Motorola I 
I Decade Up/Down C~~nter, Synchronous. Preset, with ! I 74192 Raytheon ! Divide By 12 Counter (Divide by 2 and 6); Ripple ! ! 

RC9360 Raytheon 
Mode Control I m 5492 t FairChild 
TIL 93~ AMD 

RM9360 t Raytheon 7492 Fairchild 190 
9306M\ tAMD 

54192 Signetics ZN5492 tFerranti 
54190 t Fairchild 

74192 tSignetics ZN7492 Ferranti 
74190 Fairchild 

SN54192 tTl HD2521 Hitachi 
HD74190 ~ Hitachi 60 

SN74192 TI HD7492 Hitachi 
ITI54190 tlTI 

TD34192 Toshiba 130 ITI5492 tlTI 
_ !TT74190 tTT 

I 

TTL-LS AM25LS192C I'IIVlU iTI7492 lIT 

I 
M53390 Mitsubishi AM25LS192M tAMD M53292 Mitsubishi 
MC54190 '. tMOlorola SN54LS192 tAMD MC5492 tMotorola 

(Con~ (Continued) (Continued) 

t Military Temperature Range (~55'ito 125'C) • Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source 

Counters, Miscellaneous Counters, Miscellaneous Decoders (Cont'd) 
(Cont'd) (Cont'd) , 

TTL (Cont'd.) 

TTL (Cont'd.) Decade Counter/Latch LED/Lamp Driver (High m9301-1 tlTT 

MC7492 Motorola Current Output) 1TT9301-5 ITT 

DM5492 tNational TTL SN54144 tTl M53262 MiIStilishi 

DM7492 National SN74144 TI M53242 Mitsubishi 

5492 tSignetics Decade Counter/Latch, LED/Lamp Driver (Constant MC5442 tMotorola 

7492 Signetics Current Output) MC7442 Motorola Q) 

SN5492A tTl TTL SN54143 tTl 70 MC8301 Motorola :2 
SN7492A TI SN74143 TI MC9301 tMotorola :::3 
TD3492 Toshiba SN54LS143 tTl 

DM5442 tNational CJ TTL-LS DM7442 National 7492 TRW 10 SN74LS143 TI C DM8301 National 140 .2 ffi-LS 9LS92C Fairchild 
Decoders DM9301 tNational -9LS92M t Fairchild ILPB7442 NEG America 0 

54LS92 tFairchild Excess 3 to Decimal (1 of 10) Decoder 5442 tRaytheon . Q) 

74LS92 Fairchild TTL 5443 t Fairchild 7442 Raytheon Q) 

SN54LS92 tMotorola 7443 Fairchild RC8251 Raytheon en 
SN74LS92 Motorola HD2537 Hitachi RC8252 Raytheon '-
DM54LS92 tNational HD7443 Hitachi RM8251 tRaytheon Q) -DM74LS92 National ITT5443 tlTT RM8252 tRaytheon C/) 

9lS92C Raytheon (268) IW443 ITT 80 5442 t Sigletics as 
9LS92M tRaytheon (268) 20 M53243 Mitsubishi 7442 Signetics 150 ~ 
54lS92 tRaytheon (268) MC5443 tMotorola N8251 Signetics 
74lS92 Raytheon (268) MC7443 Motorola N8252 Signetics 
54LS92 t Signetics 5443 tRaytheon S8251 tSignetics 
74LS92 Signetics 7443 Raytheon S8252 tSignetics 

SN54LS92 tTl 5443 tSignetics SN29301 TI 

SN74LS92 TI 7443 Signetics SN39301 tTl 
SN5443A tTl SN5442A tTl 

Divide By 12 Counter (Divide by 2 and 6). Preset Input SN7443A TI SN7442A TI 
TTL DM7288 tNational TTL-LS 9lS43C Raytheon (266) 90 TD3441 Toshiba 

DM8288 National 9lS43M tRaytheon (266) TD3442 Toshiba 160 
N8288 Signetics 30 54lS43 tRaytheon (266) TTL-LS 9LS42C Fair<hld S8288 tSignetics 74lS43 Raytheon (266) 9LS42M t Fairchild 

Programmable Modulo N Binary Counter Excess 3 Gray to Decimal (1 of 10) Decoder 54LS42 t Fairchild 
TTL MC4018 Motorola TTL 5444 t Fairchild 74LS42 Fairchild 

MC4318 tMotorola 7444 Fairchild Im4LS42 ITT 
MC4019 Motorola HD2538 Hitachi SN54LS42 tMotorola 
MC4319 tMotorola HD7444 Hitachi SN74LS42 Motorola 

Programmable Modulo N Decade Counter ITT5444 tlTT DM54LS42 tNational 

TTL MC4016 Motorola IW444 ITT 100 DM74LS42 National 

MC4316 tMotorola 
M53244 Mttsubishi ILPB74LS42 NEG America 170 

MC4017 Motorola 40 
MC5444 tMotorola 9lS42C Raytheon (266) 

MC4317 tMotorola 
MC7444 Motorola 9lS42M t Raytheon (266) 
5444 tRaytheon 54lS42 t Raytheon (266) 

Binary Counter/Latch, Three State 7444 Raytheon 74lS42 Raytheon (266) 
ffi DM7554 tNational 5444 t Signetics 54LS42 t Sigletics 

DM8554 National 7444 Signetics 74LS42 Signetics 
SN5444A tTl SN54LS42 tTl Decade Counter/Latch, Three State SN7444A TI 

TTL DM7552 tNational SN74LS42 TI 

DM8552 National TTL-LS 9lS44C Raytheon (266) 110 
TTL-S N82S52 Signetics 

9lS44M tRaytheon (266) 
Programmable Modulo N Divider (Divide by 2 to 15, 54LS44 tRaytheon (266) BCD to Decimal (1 of 10) Decoder, Three State 180 
Cascadable) 74LS44 Raytheon (266) TTL-LS AM25LS2537C AMD 
TTL DM7520 tNational 50 

BCD to Decimal (1 of 10) Decoder AM25LS2537M tAMD, 
DM8520 National I 

TTL 9301M tAMD BCD to Binary and Binary to BCD Convertflk, Open 
4 bit Variable Modulo Counter (2 and 5, 6, 7, 8, or 10, 9301C AMD Collector ' 
12,14,16) 5442 t Fairchild TTL MC4oo1 Mptorola 
TTL 9305C Fairchild 7442 Fairchild 

BCD to Decimal Decoder/Driver, Open/Collector, 15v 
9305M t Fairchild 9301C Fairchild 

TTL 54145 t/Fairchild 9301M t Fairchild 120 
74145 Fairchild TTL-S 93S05C Fairchild 9302C Fairchild 

93S05M t Fairchild 9302M t Fairchild 93145C ; Fairchild 

Decade Counter/Latch/7 Segment Decoder ZN5442 tFerranti 93145M . t Fairchild 190 

TTL MC4050 Motorola ZN7442 Ferranti HD2555 tHitachi 

MC4350 tMotorola 60 HD2536 Hitachi ITT54145 • tlTT 

MC4051 HD7442 Hitachi IW4145 ITT 
Motorola 

ITT5442 tlTT M53345 Mitsubishi 
Decade Counter/Latch/Decoder (Nixie Driver) IW442 ITT MC54145 tMotorola 
TTL SN74142 TI (Continued) (Conti~lued) 

t Military Temperature Range (-55' to 125'C) • TypicaloValues 

J 
i 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Decoders (Cont'd) 

TTL (Cont'd.) 
MC74145 Motorola 
DM54145 tNational 
DM74145 National 
54145 tRaytheon 
74145 Raytheon 
54145 t Signetics 
74145 Signetics 
SN54145 tTl 
SN74145 TI 
74145 TRW 

TTL·LS 54LS145 t Fairchild 
74LS145 Fairchild 
74LS145 Signetics 
SN54LS145 tTl 
SN74LS145 TI 
SN54LS445 tTl 
SN74LS445 TI 

BCD to Decimal/Decoder Driver, Open Collector to 
30v Output 
m 5445 t Fairchild 

7445 Fairchild 
HD2531 Hitachi 

,ITT5445 tlTT 
Im445 ITT 
M53245 Mitsubishi 
MC5445 tMotorola 
MC7445 Motorola 
005445 tNational 
DM7445 National 

IlPB7445 NEC America 
5445 tRaytheon 
7445 Raytheon 
5445 tSignetics 
7445 Signetics 
SN5445 tTl 
SN7445 TI 
7445 TRW 

Dual 1 of 4 Decoder/Demultiplexer (Independent 
Address) 
m 9321C AMD 

9321M tAMD 
9321C Fairchild 
9321M t Fairchild 

Dual Binary to One Of Four Line Gated Decoder 
TTL MC4007 Motorola 

MC4307 tMotorola 

Demultiplexer, (2 Lines In 2 of 4 Out) Three State 
m DM7230 tNatiooal 

DM8230 National 

Dual 2 Line To 4 Line Decoder/Demultiplexer, Totem 
Pole Output (or 3 Line to 8 Line 
Decoder lDemuitiplexer) 
m l~155 

7~ ZN 155 
ZN 155 
HD7 55 
ITT54 5 
ITT741. 
M53355 
MC5415. 
MC74155 
DM54155 
t"\ •• .., .... F'~ 

t Fairchild 
Fairchild 

tFerranti 
Ferranti 
Hitachi 

tlTT 
ITT 
Mitsubishi 

tMotorola 
Motorola 

tNational 
'-t_J.:.- .... _I 

NEG America 
tRaytheon 

t Military Temperature Range (-5b' to 125'C) 

232 
\ 
I 

I 
I 
I 

Una 

10 

20 

30 

40 

50 

60 

Function Device Source 

Decoders (Cont'd) 

TTL (Coot'd.) 
74155 Raytheon 
54155 t Signetics 
74155 Signetics 
SN54155 tTl 
SN74155 TI 
74155 TRW 

TTL·LS 9LS155C Fairchild 
9LS155M t Fairchild 
54LS155 t Fairchild 
74LS155 Fairchild 
iTI74LS155 ITT 
SN54LS155 tMotorola 
SN74L~155 Motorola 
DM54LS155 tNational 
DM74LS155 National 
IlPB74LS155 NEG America 
9LS155C Raytheon 
9LS155M tRaytheon 
54LS155 tRaytheon 
74LS155 Raytheon 
74LS155 Signetics 
SN54LS155 tTl 
SN74LS155 TI 

Dual 2 Line to 4 Line Decoder/Demultiplexer, Open 
Collector (or 3 Line to 8 Line Decoder/Demultiplexer) 
TTL 54156 t Fairchild 

74156 Fairchild 
HD74156 Hitachi 
ITT54156 tlTT 
Im4156 ITT 
M53356 Mitsubishi 
MC54156 tMotorola 
MC74156 Motorola 
DM54156 tNationa! 
DM74156 National 
,JlB74156 NEC America 
54156 tRaytheon 
74156 Raytheon 
54156 t Signetics 

I 
74156 Signetics 
SN54156 tTl 
SN74156 TI 
74156 TRW 

I TTL·LS 9LS156C Fairchild 
9LS156M t Fairchild I 

I 
I 
I 

54LS156 t Fairchild 
74LS156 Fairchild 
Im4LSl56 ITT 
SN54LSl56 tMotorola 
SN74LS156 Motorola 
DM54LSl56 tNatiooal 
DM74LS156 National 
9LS156C Raytheon 
9LS156M tRaytheon 
54LS156 tRayll'leon 
74LS156 nayultNll 

74LS156 S;gnetics~ 

SN54LS156 tTl 
SN74LSl56 TI 

Dual 2 Line to 4 Line Decoder/Demultiplexer (or 3 
Line to 8 Line Decoder/Demultiplexer) Three State 
TTL·LS 54255 

74255 
1\1 n,..,..,.." 
::1 V'::""I.J 

9LS255M 
54LS255 
74LS255 

t Raytheon 
Raytheon 
Ra ihoon y 

tRaytheoo 
tRaytheon 

Raytheon 

* Typical Values 

Une 

70 

80 

90 

100 

110 

120 

I 

i 
I 
i 
I 
i 

130 

I 
I 
I 

I 

Function Device Source 

Decoders (Cont'd) 

Dual 2 Line to 4 Line Decoder/Demultiplexer 
TTL·LS AM25LS139C AMD 

AM25LS139M AMD 
SN54LS139 tAMD 
SN74LS139 AMD 
9LS139C Fairchild 
9LS139M t Fairchild 
54LS139 t Fairchild 
74LS139 Faircri!d· 
Im4LS139 ITT 
SN54LS139 tMotorola 
SN74LS139 Motorola 
DM54LS139 tNatiooal 
DM74LS139 National 
IlPB74LS139 NEC America 
9LS139C Raytheon 
9LS139M tRaytheon 
25LS139C Raytheon 
25LS139M tRaytheon 
54LS139 tRaytheon 
74LS139 Raytheon 
54LS139 t Signetics 
74LS139 Signetics 
SN54LS139 tTl 
SN74LS139 TI 

TTL·S 93S21C AMD 
93S21M tAMD 
SN54S139 tAMD 
SN74S139 AMD 
54S139 t Fairchild 
74S139 Fairchild 
DM74S139 National 
54S139 t Signetics 
74S139 Signetics 
SN54S139 tTl 
SN74S139 TI 

Dual 2 Line to 4 Line Decoder/Demultiplexer, Three 
State 
TTL·LS AM25LS2539C AMD 

AM25LS2539M tAMD 

3 Line to 8 Line Decoder/Demultiplexer with Input 
Latches 
TTL·S 93S137C Fairchud 

93S137M t Fairchild 

3 Line to 8 Line Decoder/Demuttiplexer 
m·LS AM25LS138C 

AM25LSl38M 
SN54LSl38 
SN74LS138 
9LSl38C 
9LSl38M 
54LS138 
74LSl38 
Im4LSl38 
SN54LS138 
SN74LSl38 
DM54LS138 
DM74LS138 
i,P874LS138 
9LS138C 
9LS138M 
25LS138C 
25LS138M 
54LS138 
74LS138 
54LS138 
74LS138 
SN54LSl38 
SN74LSl38 

(Continued) 

AMD 
AMD 

tAMD 
AMD 
Fairchild 

t Fairchild 
t Fairch~d 

Fairchild 
ITT 

tMotorola 
Motorola 

tNational 
National 
NEe America 
Raytheon 

tRaytheon 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
t Signetics 

Sl9netics 
tTl 

TI 

Una 

140 

150 

160 

170 

180 

190 

I 
I 

I I 
I I 
i 

200 

I 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GU 

DIGITAL-TTL (Cont'd) 

Function Device Source Una FIllCtion Device· Source Una Function Device Source 

Decoders (Cont'd) Decoders (Cont'd) Drivers (Cont'd) 

3 Une to 8 Une Decoder/Demultiplexer (Cont'd.) TIL (Cont'd.) Hex Inverter Buffer/Driver Open Collector High 
TIL-S SN54S138 tAMD RC9311 Raytheon Voltage Output, to 15v 

SN74S138 AMD RM9311 tRaytheon TIL 5416 t Fairchild 
54S138 t Fairchild 54154 tRaytheon 70 7416 Fairchild 
74S138 Fairchild 74154 Raytheon HD7416 Hitachi 
3205 Intel 54154 t Signetics in5416 tlTI 
M5S138 Mitsubishi 74154 Signelics Im416 ITI 

Q) DM74S138 National SN29311 TI M53216 Mitsubishi "C 74S138 t S~nelics SN39311 tTl MC5416 tMotorola 
::J SN54S138 tTl 10 SN54154 tTl MC7416 Motorola 140 (.!) SN74S138 TI SN74154 TI DM5416 tNational 

3 Une to 8 Une Decoder/Demultiplexer, Control 74154 TRW DM7416 National C 

Storage, Three State DS7812 tNational 0 
TIL-LS DM54LS154 tNational DS8812 National +oJ 

TIL~LS AM25LS2538C AMD DM74LS154 National 80 () 

AM25LS2538M tAMD 5416 t Sig1e1ics Q) 
54LS154 t Signetics 7416 Sig1e1ics Q) 

3 line to 8 Une Decoder/Demultiplexer, InvertinglNon 74LS154 Signetics SN5416 tTl C/) 
Inverting, Control Storage 4 Une to 16 Une Decoder/Demultiplexer, Open SN7416 TI '-TIL-LS AM25LS2536C AMD Collector Output TD3416 Toshiba Q) 

AM25LS2536M tAMD +oJ 
TIL 54159 tRaytheon 7416 TRW 150 (J) 

ct3 Binary to Octal (1 of 8) Decoder 20 74159 Raytheon Hex Inverter Buffer/Driver, Open Collector High 
TIL 9301C Fairchild SN54159 tTl Voltage Output, to 30v ~ 

9301M t Fairchild SN74159 TI TIL 5406 t Fairchild M54402 Mitsubishi 
7406 Fairchild 

MC4006 Motorola Drivers HD7406 Hitachi MC4306 tMotorola 
ITI5406 tlTI MC7250 Motorola Quad Predriver, Open Collector 
Im406 ITI MC8250 tMotorola TIL MC4042 Motorola 90 
M53206 Mitsubishi AN852 Panasonic Quad 2 Input AND Buffer, Open Collector, to 15v MC5406 tMotorola RC8250 Raytheon Output (High Voltage 54/74109) MC7406 Motorola 160 RM8250 tRaytheon 30 

TIL DS7819 tNational DM5406 tNational N8250 Sig1e1ics 
DS8819 National DM7406 National S8250 t~elics 

9301 Sig1e1ics Hex Buffer/Driver, Open Collector High Voltage 5406- t Signelics 

Output, to 15v 7406 S~nelics 
TIL-S N82S50 Signetics 

TIL 5417 t Fairchild SN5406 tTl 
Binary to Octal Decoder, Non Inverting 7417 Fairchild SN7406 TI 
TIL MC4048 Motorola HD7417 Hitachi TD3406 Toshiba 

Binary to Octal Decoder, InvertinglNon Inverting, Open ITI5417 tlTI 100 7406 TRW 

Collector Im417 in Hex High Voltage Interface Driver, Open Collector, to 
TIL MC4038 Motorola M53217 Mitsubishi 35v 170 

1 Une to 8 Une Demultiplexer 40 MC5417 tMotorola TIL HD235 tHarris 

TIL DM7223 tNational MC7417 Motorola HD535 Harris 

DM8223 National DM5417 tNational" Quad 2 Input NAND Buffer, Open Collector, to 15v 
DM7417 National Output 

Binary to 2 of 8 Decoder, Open Collector 5417 t Signelics TIL 5426 t Fairchild 
TIL MC4040 Motorola 7417 Signelics 7426 Fairchild 
4 Une to 16 Une Decoder/Demultiplexer SN5417 tTl HD2560 Hitachi 
TIL 9311C AMD SN7417 TI 110 HD7426 Hitachi 

9311M tAMD TD3417 Toshiba ITI5426 tlTI 
SN54154 tAMD 7417 TRW Im426 ITI 180 
SN74154 AMD Hex Buffer/Driver, Open Collector High Voltage MC5426 tMotorola 
9311C Fairchild 50 Output, to 30v MC7426 Motorola 
9311M t Fairchild TIL 5407 t Fairchild DM5426 tNational 
54154 t Fairchild 7407 Fairchild DM7426 National 
74154 Fairchild HD7407 Hitachi DS7810 tNational 
ZN54154 tFerranti 

ITI5407 tlTI DS8810 National 
ZN74154 Ferranti 

Im407 ITI DS7811 tNationai 
HD2580 Hitachi 

M53207 Mitsubishi 120 DS8811 National 
M53354 Mitsubishi 

MC5407 tMotorola 5426 t Signetics 
MC8311 Motorola 

MC7407 Motorola 7426 Signelics 190 
MC9311 tMotorola 

tNational SN5426 tTl DM5407 MC54154 tMotorola 60 SN7426 TI DM7407 National MC74154 Motorola TD3426 Toshiba 
DM54154 tNational 5407 tSignelics 

7426 TRW 
DM74154 National 7407 Signetics 

DM8311 National SN5407 tTl Quad 2 Input NAND Buffer, Open Collector, to 30v 

DM9311 tNational \ SN7407 TI Output 

!J.PB74154 NEC America TD3407 Toshiba TIL N8T80 Sig1e1ics 

(Continued) 7407 TRW 130 58T80 tSignetics 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Drivers (Cont'd) 

4 Input NAND High Voltage, High Current Driver (40 to 
50v, sinks 150 to 500ma) 
TIL SH2001C FaircAld 

SH2001M t Fairchild 
SH2002C Fairchild 
SH2oo2M t Fairchild 
SH2200c Fairchild 
SH2200M t Fairchild 

Quad 2 Input AND Power Driver (to 7Ov, sinks 300maj 
TIL MN204 Micro Net 

MN304 Micro Net 
MN304H t Micro Net 
UDN·5706A Sprague 

Quad 2 Input AND Power Driver, Open Collector (to 
l00v, sinks 500ma) 
TIL UHC/D-400 tSprague 

UHC/D-406 tSprague 
UHC/[).500 tSprague 
UHC/[).506 tSprague 
UHP-4oo Sprague 
UHP-406 Sprague 
UHP-5oo Sprague 
UHP-506 Sprague 

Quad 2 Input NAND Power Driver, Open Collector (to 
100v, sinks 500ma) 
TIL UHC/D-407 tSprague 

UHC/D-408 tSprague 
UHC/[).507 tSprague 
UHC/[).508 tSprague 
UHP-407 Sprague 
UHP-408 Sprague 
UHP-507 Sprague 
UHP-508 Sprague 

Quad 2 Input NAND Bus Driver, Open Collector, 80ma 
TIL 96101 Faichikl 

Quad 2 Input OR Power Driver, Open Collector (to 
l00v, sinks 500ma) 
TIL UHC/D-402 tSprague 

UHC/D-403 tSprague 
UHC/[).502 tSprague 
UHC/[).503 tSprague 
UHP-402 Sprague 
UHP-403 Sprague 
UHP-502 Sprague 
UHP-503 Sprague 

Quad 2 Input NOR Power Driver, Open Collector (to 
100'1 J sL'lks 500n"ea) 
m UHC/D-432 tSprague 

UHC/D-433 tSprague 
UHC/[).532 tSprague 
UHC/[).533 tSprague 
UHP-432 Sprague 
UHP·433 Sprague 
UHP-532 Sprague 
UHP-533 Sprague 

I Quad 2 !nput NOR 75 Ohm!SO Ohm L~ Driver 
I TTl 74·"8 Sionoilics .. , .. 

-'.;1 .• :t_""-
SN54128 tTl 
SN74128 TI 

Hex Interface Inverter, Open Collector, to 30v 
TIL N8T90 Signelics 

S8T90 t Siptics 

Hex Interface Inverter, Open Collector, to 50v or to 
·5OtTra) 
m HD234 tHarris 

HD334 tHarris 
HD534 Harris 

t Military Temperature Range (-55' to 125"C) 

234 

l..ile 

10 

20 

30 

40 

50 

60 

Function Device Source 

Drivers (Cont'd) 

Quad Bus Driver, Three State 
TIL RC8T09 Raytheon 

Rt.48T09 tRaytheon 
N8T09 Signetics 
S8T09 t Signetics 

Hex Bus Driver, Gated Enable, Three State 
m DM54365 tNational 

DM74365 National 
74365 Signeiics 
SN54365 tTl 
SN74365 TI 

Hex Bus Driver, Gated Enable, Inverted Three State 
Output 
TIL DM54366 tNational 

DM74366 National 
74366 8qtetics 
SN54366 tTl 
SN74366 n 

Hex Bus Driver, 2 Une and 4 Une Enable, Three State 
TIL DM54367 tNational 

DM74367 National 
74367 Signetics 
SN54367 tTl 
SN74367 TI 

Hex Bus Driver, 2 Line and 4 Line Enable, Inverted 
Three State Output 
TIL DM54368 tNational 

DM74368 National 
74368 Signetics 
SN54368 tTl 
SN74368 TI 

Dual 3 Input 3 Output AND Series Terminated Une 
Driver 
ffi-H MC3028 Motorola 

MC3128 tMotorola 

Dual 3 Input 3 Output NAND Series Terminated Line 
Driver 
TIL-H MC3029 Motorola 

MC3129 tMolorola 

Dual 4 Input Positive NAND 50 Ohm Une Driver 
TIL-S 54S140 t Fairchild 

74S140 t Fairchild 
HD74S140 Hitachi 
DM74S140 National 
54S140 t Signetics 
74S140 Signetics 
"llr.t:"4,'" 
vl~;J'h;'I"V iTi 
SN74S140 n 

Flip-Flops 

See Also Interface Memory and Peripheral Drivers 
TTL 9000C 

9000M 
9OO1C 
9001M 
54104 
74104 
54105 
74105 
m9001 
J.lPB741 05 

Fairchild 
t Fairchild 

Fairchild 
t Fatrchlld 
t Fairchild 

Fairchild 
t Fairchild 

Fairchild 
ITT 
NEC America 

AND Gated "J K" Mas1er Slave Flip Rop wilh Preset 
and Clear 

IITL 
5472 t Fairclitld 
7472 FairctMId 
ZN5472 tFerranti 

i 
(Continued) 

• T ypieal Values 

Une 

70 

80 

90 

100 

110 

120 

Function Device Source l..ile 

Flip-Flops (Cont'd) 

TIL (Conrd.) 
ZN7472 Ferranti 
HD2529 Hitachi 
HD7472 Hitachi 
ITI5472 tlTI 
Im472 ITI 
M5375 Mitsubishi 
M53272 Mitsubishi 
MC5472 tMotoroia 
MC7472 Motorola 140 
DM5472 tNational 
DM7472 National 
7472 Signetics 
5472 t Signetics 
SN5472 tTl 
SN7472 TI 
TD3472 Toshiba 
7472 TRW 

TIL-H 54H72 t Fairchild 
74H72 Fairchild 150 
ITI54H72 tlTI 
Im4H72 ITI 
MC3051 Motorola 
MC3151 tMotoroia 
DM54H72 tNational 
DM74H72 National 
54H72 tSignetics 
74H72 Signetics 
SN54H72 ttl 
SN74H72 TI 160 

AND Gated "J K" Master Slave F~p Flop with Data 
Lockout 
TIL SN54110 ttl 

SN74110 TI 

AND Gated, Edge Triggered "J K" Rip Flop wilh 
Preset and Clear 
TIL 5470 t Fairchild 

7470 Fairchild 
ZN5470 tFerranti 
ZN7470 Ferranti 170 
HD2539 Hitachi 
ITI5470 tlTI 
Im470 Itt 
M53270 Mitsubishi 
MC5470 tMotorola 
MC7470 Motorola 
DM5470 t National 
DM7470 National 
5470 tSignetics 
7470 Signetics 180 
N8270 Signetics 
S8270 t Signetics 
SN5470 ttl 
SN7470 TI 

I I "J K" Negative Edge Triggered Flip Flop, AND Input 
TIL-H 54H102 t Fairchild I I 

74H102 .Fairchild 
54H102 t Signetics 
74H102 Signetics 
SN54H102 ttl 190 
SN74Hl02 TI 

"J K" Master Slave Flip Rap, AND OR Input 
m-H 54H71 t Fairchild 

74H71 Fairchild 
DM54H71 tNational I 

I 
DM74H71 National 
54H71 t SigneIics 

(Continued) 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Device Source Una Function Device Source Una Function Device Source 

Flip-Flops (Cont'd) Flip-Flops (Cont'd) Flip-Flops (Cont'd) 

TIL-H (Cont'd.) TIL (Cont'd.) TIL-LS (Cont'd.) 
74H71 Signelics 74109 Signelics 9LSl14M tRaytheon 
SN54H71 tTl SN541 09 tTl 54LSl14 tRaytheon 
SN74H71 TI SN74109 II 74LSl14 Raytheon 

"J K" Negative Edge Triggered Flip Flop, AND OR TIL-LS 9LS109C Fairchild 54LSl14 tSigneIics 

Input 9LS109M t Fairchild 74LSl,14 Signelics 

ffi-H 54H101 t Fairchild 54LS109 t Fairchild SN54LSl14A tTl 
CD 

74H101 Fairchild 74LS109 Fairchild SN74LS114A TI "C 
54H101 t Signelics Im4LS109A ITI TIL-S 54S114 t Fairchild ::) 

74Hl0l Signelics SN54LS109 tMotorola 74S114 Fairchild (!J 
SN54H101 tTl SN74LS109 Motorola HD74S114 Hitachi 
SN74H101 TI DM54LS109 tNational M5S114 Mitsubishi C 

0 
Dual "J K" Negative Edge Triggered Flip Flop, with 

DM74LS109 National DM74S114 National -IlPB74LS109 NEe America 54S114 t Signelics () 
Clear 

9LS109C Raytheon 74S114 Signelics CD 
TIL-H 54H103 t Fairchild 

9LS109M t Raytheon SN54S114 tTl CD 
74H103 Fairchild 

54LS109 tRaytheon SN74S114 TI en 
DM54H103 tNational 74LS109 Raytheon '-DM74H103 National 54LS109 t Signeucs 

Dual "J K" Negative Edge Triggered Flip Flop with CD 
54H103 t Signetics Preset and Clear -74LS109 Signetics (/) 
74Hl03 Signetics TIL-LS 9LSl12C Fairchild «S 
SN54H103 tTl 

SN54LS109A tTl 9LSl12M t Fairchtld ~. 
SN74LS109A TI 

SN74H103 TI 54LSl12 t Fairchild 
TIL-S 54S109 t Fairchild 74LSl12 Fairchild 

Dual "J K" Negative Edge Triggered Flip Flop, Preset, 74S109 Fairchild Im4LS112 ITI 
Common Clear, Common Clock DM54LS112 tNational 
TIL-H 54H108 t Fairchild Dual "J K" Negative Edge Triggered Flip Flop, 

DM74LS112 National 
74H108 Fairchild Separate Preset and Clock, (no Clear) 

IlPB74LSI22 NEe America 
DM54H108 tNational TIL-LS 9LSl13C Fairchild 

9LSl12C Raytheon 
DM74H108 National 9LS113M t Fairchild 

9LSl12M tRaytheon 
54Rl14 tRaytheon 54LSl13 t Fairchild 

54LSl12 tRaytheon 
74Rl14 Raytheon 74LS113 Fairchild 

74LSl12 Raytheon 
54H108 t Signetics Im4LS113 ITI 

54LSl12 Signelics 
74H108 Signelics DM54LS113 tNational 

74LSl12 Signelics 
SN54H108 tTl DM74LS113 National 

SN54LS112A tTl 
SN74H108 TI IlPB74LS113 NEe America 

SN74LS112A TI 9LS113C Raytheon 
AND "-J-J -K-K" Flip Flop 9LS113M tRaytheon TIL-S 54S112 t Fairchild 
TIL-H MC3052 Motorola 54LSl13 t Raytheon 74S112 Fairchild 

MC3152 tMotorola 74LSl13 Raytheon HD74S112 Hitachi 
Dual "J &K" Flip Flop with Preset, Common Clock and 54LSl13 t Signeucs M5S112 Mitsubishi 
Common Clear 74LS113 Signetics SN54S112 tMotorola 
TIL-LS 1TI74LS78 In SN54LS113A tTl SN74S112 Motorola 

DM54LS78 tNational SN74LS113A TI DM74S112 National 

DM74LS78 National TIL-S 54S113 t Fairchild 54S112 tSigneIics 

9LS78C Raytheon 74S113 Fairchild 74S112 Signelics 

9LS78M t Raytheon HD74S113 Hitachi SN54S112 tTl 

54LS78 Raytheon M5S113 Mrtsubishi SN74S112 TI 

74LS78 Raytheon SN54S113 tMotorola TIL-H 54H106 t Fairchild 
54LS78 tSig1e1ics SN74S113 Motorola 74H106 Fairchild 
74LS78 Signelics DM74S113 National DM54H106 tNational 
SN54LS78A tTl 54S113 t Signetics DM74H106 National 
SN74LS78A TI 74S113 Signelics 54Rl12 tRaytheon 

TIL-H 54H78 t Fairchild SN54S113 tTl 74Rl12 Raytheon 

74H78 Fairchild SN74S113 TI 54H106 t Signelics 

DM54H78 tNational TIL-H 54R113 tRaytheon 74H106 Signelics 

DM74H78 National 74R113 Raytheon SN54Hl06 tTl 

SN54H78 tTl SN74H106 TI 

SN74H78 TI 
Dual "J K" Negative Edge Triggered Flip Flop with 

Dual "J K" Master Slave Flip Flop Preset, Common Clock and Common Clear 
Dual "J &K" Positive Edge Triggered Flip Flop, Preset TIL-LS 9LSl14C Fairchild TIL 9020C Fairchild 

and Clear 9LS114M t Fairchild 9020M t Fairchild 

TIL 9024C Fairchild 54LS114 t Fairchild m9020-1 tin 

9024M t Fairchild 74LS114 Fa~child 
ITI9020-5 ITI 

74109 Fairchild Im4LS114 ITI Dual "J K" Master Slave Flip Flop with Clear 
ITI9024·1 tlTI SN54LSI14 tMotorola TIL 5473 t Fairchild 
ITI9024·5 ITI SN74LS114 Motorola 7473 Fairchild 
DM54109 tNational DM54LSI14 tNational 54107 t Fairchild 
DM74109 National DM74LS114 National 74107 Fairchild 
54109 t Signetics 9LSl14C Raytheon ZN5473 tFerranti 

(Continued) (Continued) (Continued) 
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DIGITAL-TTL (Cont'd) 

I 

Function Device 

Flip-Flops (Cont'd) 

ffi (Coot'd.) 

ffi-LS 

iTL-H 

ZN7473 
ZN54107 
ZN74107 
HD2530 
HD74107 
ITT5473 
Im473 
!TT541 07 
Im41 07 
M5373 
M53273 
M53307 
MC5473 
MC7473 
MC54107 
MC74107 
DM5473 
DM7473 
DM54107 
DM74107 
IIPB7473 
IIPB74107 
5473 
7473 
54107 
74107 
SN5473 
SN7473 
SN54107 
SN74107 
TD3473 
TD34107 

9LS73C 
9LS73M 
S4LS73 
74LS73 
54LS107 
74LS107 
1TT74LS73 
1TT74LS107 
SN54LS73 
SN74LS73 
DM54LS73 
DM74LS73 
DM54LS107 
DM74LS107 
9LS73C 
9LS73~91 

S4LS73 
74LS73 
9LS107C 
9LS107M 
54LS107 
7 10 .4LS. 7 
54LS73 
74LS73 
54LS107 
74LS107 
SN54LS73A 
SN74LS73A 
SN54LS107A 
SN74LS107A 

54H73 
74H73 
ITT54H73 
iTi74Hi3 
MC3061 
MC3062 

(Continued) 

Source 

Ferranti 
tFerranti 

Ferranti 
Hitachi 
Hitachi 

tlTT 
ITT 

tlIT 
ITT 
Mitsubishi 
Mitsubishi 
Mitsutlishi 

tMotorola 
Motorola 

tMotorola 
Motorola 

tNatiooal 
National 

tNational 
National 
NEC America 
NEe America 

t 8qletics 
S91etics 

tSignetics 
Signetics 

tTl 
tTl 
tTl 

TI 
Toshiba 
Toshiba 

Fairchild 
t Fairchild 
t Fairchild 

Fairchild 
t Fairchild 

Fairchild 
ITT 
ITT 

tMotorola 
Motorola 

tNational 
National 

tNational 
National 
Raytheon 

... O".d-lo."' ....... I 110IUlQUJi 

tRaytheon 
Raytheon 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
tSigneIics 

Si!Jle1ics 
t Signetics 

Sigletics 
tTl 

TI 
tTl 

TI 

tFairchiid 
Fairchild 

tlTT 
iTT 
Motorola 
Motorola 

t Military T ernperature Range (-55' to 12S'C) 

236 

line FuncIion Device Source 

Flip-Flops (Cont'd) 

ffi-H (Cont'd.) 
MC3161 tMotorola 
MC3162 tMotorola 
DM54H73 tNational 
DM74H73 National 
54H73 t Signetics 
74H73 Signetics 
SN54H73 tTl 
SN74H13 TI 

10 
Dual "J K" Master Slave Flip Flop with Preset and 
Clear 
ffi 5476 t Fairchild 

7476 Fairchild 
9022C Fairchild 
9022M tFairchild 
ZN5476 tFerranti 
ZN7476 Ferranti 
HD2516 Hitachi 

20 ITT5476 tlTT 
Im476 ITT 
1TT9022·1 ITT 
1TT9022·5 ITT 
M5376 Mitsubishi 
M53276 Mitsutishi 
MC5476 tMotorola 
MC7476 Motorola 
DM5476 tNational 
DM7476 National 

30 p.PB7476 NEe America 
7476 Signetics 
5476 t Signetics 
SN5476 tTl 
SN7476 TI 
ID3476 Toshiba 
7476 TRW 

TTL-LS 1TT74LS76 ITT 
DM54LS76 tNational 

40 
DM74LS76 National 
9LS76C Raytheon 
9LS76M tRaytheon 
54LS76 tRaytheon 
74LS76 Raytheon 
54LS76 t Signetics 
74LS76A Signetics 
SN54LS76A ttl 
SN74LS76 TI I 

TTL-H 54H76 t FairChild 
50 74H76 Fairchild 

DM54H76 tNational 
DM74H76 National 
54H76 tSignetics 
74H76 Signetics 

I I SN54H76 tTl 
SN74H76 TI 

60 74111 TRW I 

I I Dual "J K" Master Slave Flip Rop with Data Lockout 
I I TTL SN74111 n 

Dual Gated Master Slave "J KID" Flip Flop 
TTL DM7512 t National 

DM8512 National 

Quad "J &K" Edge Triggered Flip Flop with Clear 
TTL SN54376 tTl 

SN74376 T! 

I 
Quad "J &K" Edge Triggered Flip Rop with Preset 
and Clear 
ffi SN74276 TI 

• Typical Values 

line 

70 

80 

90 

100 

110 

120 

I 

130 

FIIlCtion Device Source 

Flip-Flops (Cont'd) 

Dual D Type Rip Flop 
TTL MC5479 tMotorola 

MC7479 Motorola 

Dual D Type Positive Edge Triggered Flip Flop with 
Preset and Clear 
TTL 

TTL-LS 

ffi-H 

TTL-S 

5474 
7474 
ZN5474 
ZN7474 
HD2510 
HD7474 
ITT5474 
Im474 
M5374 
M53274 
MC5474 
MC7474 
DM5474 
DM7474 
IIPB7474 
5474 
7474 
5474 
7474 
SN5474 
SN7474 
TD3474 
7474 

9LS74C 
9LS74M 
54LS74 
74LS74 
1TT74LS74 
SN54LS74 
SN74LS74 
DM54LS74 
DM74LS74 
IIPB74LS74 
9LS74C 
9LS74M 
54LS74 
74LS74 
54LS74 
74LS74 
SN54LS74A 
SN74LS74A 

54H74 
74H74 
ITT54H74 
Im4H74 
MC3060 
MC3160 
DM54H74 
DM74H74 
54H74 
74H74 
54R?4 
74R74 
54H74 
74H74 
SN54H74 
SN74H74 

54S74 
74S74 
HD74S74 
M5S074 
DM74S74 
54S74 
74S74 

(Continued) 

t Fairchild 
Fairchild 

tFerranti 
Ferranti 
H~achi 

Hitachi 
tlTT 

ITT 
Mitsubishi 
Mitsul:m 

tMotorola 
Motorola 

tNational 
National 
NEe America 

tRaytheon 
Raytheon 

tSignetics 
Signetics 

tTl 
TI 
Toshiba 
TRW 

Fairchild 
t Fairchild 
t Fairchild 

Fairchild 
ITT 

tMotorola 
Motorola 

tNational 
National 
NEe America 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
t Signetics 

Signetics 
tTl 
n 

t Fairchild 
Fairchild 

tlTT 
ITT 
Motorola 

tMotorola 
tNational 

National 
tRaytheon 

Raytheon 
tRaytheon 

Raytheon 
tS~ 

Signetics 
tTl 

Tl 

t Fairchild 
Fairctild 
Hitachi 
Mitsubishi 
National 

tSignetics 
Signetics 

line 

140 

150 

160 

170 

180 

200 

I 
i 

Bold face indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Device Source Une Function Device Source Une Function Device Source 

Flip-Flops (Cont'd) Flip-Flops· (Cont'd) Flip-Flops (Cont'd) 

TIL-S (Cont'd.) TIL-LS (Cont'd.) TIL-LS (Cont'd.) 
SN54S74 tTl SN74LS175 Motorola 74LS298 Fairchild 
SN74S74 TI DM54LS175 tNational SN54LS298 tMotorola 

Dual Gated D Flip Flop DM74LS175 National SN74LS298 Motorola 

TIL DM7511 tNational /lPB74LS175 NEC America 9LS298C Raytheon 

DM8511 National 
9LS175M tRaytheon 9LS298M tRaYtheon 
9LS175C Raytheon 54LS298 tRaytheon (]) 

Quad Gated D FlipFlop 25LS175C Raytheon 74LS298 Raytheon '0 
TIL DM7613 tNational 25LS175M tRaytheon 74LS298 Signetics ::::s 

DM8613 National 54LS175 tRaytheon SN54LS298 tTl (!J 
Quad D Type Flip Flop, Common Clock 74LS175 Raytheon SN74LS298 TI 

54LS175 t Signetics SN54LS398 tTl C 
TIL MC4015 Motorola 0 74LS175 Signetics SN74LS398 TI ..... Quad D Type Flip Flop, Three State SN54LS175 tTl SN54LS399 tTl 0 
TIL 54173 t Fairdlild SN74LS175 TI SN74LS399 TI (]) 

74173 Fairdlild 
TIL-S SN54S175 tAMD (]) 

DM54173 tNational TIL-S AM25S09C AMD CIJ 
DM74173 National SN74S175 AMD AM25S09M tAMD 

54S175 t Fairdlild ~ 
DM7551 tNational Hex D Type Flip Flop with Common Enable (]) 

74S175 Fairdlild ..... DM8551 National 
HD74S175 Hitachi TIL-LS AM25LS07C AMD en 

RC8Tl0 Raytheon AM25LS07M tAMD CU 
RM8T10 tRaytheon M5S175 Mitsubishi 

SN54LS378 tAMD ~ DM74S175 National N8Tl0 Signetics 
74S175 Signetics SN74LS378 AMD 

S8Tl0 t Signetics 
SN74S175 TI Im4LS378 In 

74173 Signetics 
SN54S175 tTl 74LS378 Signetics 

SN54173 tTl SN54LS378 tTl 
SN74173 TI Quad D Type Flip Flop with Common Clock Enable SN74LS378 TI 

TIL-LS AM25LS08C AMD 
TIL-LS 9LS173C Fairdlild 

AM25LSOOM tAMD TIL-S AM25S07C AMD 
9LS173M t Fairdlild SN54LS379 tAMD AM25S07M tAMD· 
54LS173 t Fairdlild SN74LS379 AMD Hex D Type Edge Triggered Flip Flop with Clear 74LS173 Fairdlild SN54LS379 tTl TIL SN54174 tAMD DM54LS173 tNational SN74LS379 TI SN74174 AMD DM74LS173 National 

54174 t Fairchild 
54LS173 t Signetics TIL-S AM25S08C AMD 

AM25S08M tAMD 74174 Fairdlild 74LS173 Signetics 
93174C Fairdlild 

SN54LS173 tTl Quad D Type Flip Flop, Standard TIL and Three State ZN54174 tFerranti 
SN74LS173 TI Outputs ZN74174 Ferranti 

Quad D Type Edge Triggered Flip Flop with Clear, TIL AM2918C AMD HD74174 Hitachi 
Complementary Output AM2918M tAMD M53374 Mitsubishi 
TIL SN54175 tAMD /lPB2918 NEe Micro (1850) MC54174 tMotorola 

SN74175 AMD AM2918C Raytheon MC74174 Motorola 
54175 t Fairchild AM2918M tRaytheon DM54174 tNational 
74175 Fairdlild TIL-LS AM25LS2518C AMD DM74174 National 
ZN54175 tFerranti AM25LS2518M tAMD 54174 tRaytheoll 
ZN74175 Ferranti SN54LS388 tAMD 74174 Raytheon 
HD74175 Hitachi SN74LS388 AMO 54174 t Signetics 
M53375 Mitsubishi TIL-S AM25S18C AMD 74174 Signetics 
MC54175 tMotorola AM25S18M tAMD SN54174 ttl 
MC74175 Motorola SN74174 TI 
DM54175 tNational Quad D type Flip Flop, Dual Three State Outputs 

TIL-LS AM25LS174C AMD 
DM74175 National TIL-LS AM25LS2519C AMD 

AM25LS174M tAMD 
/lPB74175 NEC America AM25LS2519M tAMD 

SN54LS174 tAMD 
54175 tRaytheon Quad D Type Rip Flop with Multiplexed Dual Inputs SN74LS174 AMD 
74175 Raytheon TIL 54298 t Fairdlild 9LS174C Fairchild 
54175 t Signetics 74298 Fairdlild 9LS174M t Fairchild 
74175 Signetics MC54298 tMotorola 54LS174 t Fairchild 
SN54175 tTl MC74298 Motorola 74LS174 Fairdlild 
SN74175 TI 54298 t Signetics Im4LS174 ITI 

TIL-LS AM25LS175C AMD 74298 Signetics SN74LS174 Motorola 
AM25LS175M AMD SN54298 tTl DM54LS174 tNational 
SN54LS175 tAMD SN74298 TI DM74LS174 National 
SN74LS175 AMD TIL-LS AM25LS09C AMD 9LS174C Raytheon 
9LS175C Fairchild AM25LS09M tAMD 9LS174M tRaytheon 
9LS175M t Fairchild SN54LS399 tAMD 25LS174C Raytheon 
54lS175 t Fairdlild SN74LS399 AMD 25LS174M tRaytheon 
74LS175 Fairchild 9LS298C Fairdlild 54LS174 tRaytheon 
Im4LS175 ITI 9lS298M t Fairchild 74LS174 Raytheon 
SN54LS175 tMotorola 54LS298 t Fairchld 54LS174 t Signetics 

(Continued) (Continued) (Continued) 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Flip-Flops (Cont'd) 

TTL-LS (Cont'd.) 
74LS174 Signetics 
SN54LSI74 tTl 
SN74LS174 TI 

TTL-S SN54S174 tAMD 
SN74S174 AMD 
54S174 t Fairchild 
74S174 Fairchild 
HD74S174 Hitachi 
M5S174 Mitsubishi 
DM74S174 National 
54S174 t Signetics 
74S174 Signelics 
SN54S174 tTl 
SN74S174 TI 

Octal D Type, Edge Triggered Flip Flop, with Clear 
m SN74273 TI 

TTL-LS AM25LS273C AMD 
AM25LS273M tAMD 
SN54LS273 tAMD 
SN74LS273 AMD 
Im4LS273 ITT 
74LS273 Signetics 
SN54LS273 tTl 
SN74LS273 TI 

Octal 0 Type Edge Triggered Flip Flop, Three State 
TTL-LS AM25LS374C 

AM25LS374M 
SN54lS374 
SN74lS374 
74LS374 
54LS374 
74LS374 
57LS376 
67LS376 
SN54LS364 . 
SN74LS364 
SN54LS374 
SN74LS374 

TTL-S 54S374 
748374 
54S374 
748374 

I 
57S376 
67S376 
57S378 
67S378 
SN54S374 
SN74S374 

Octal D Type Flip Flop with Enable 

I TTL-LS AM25LS377C 
AM25LS377M 
SN54LS377 
SN?4LS377 
fTT74Lssn 
54LS377 
74LS377 
54LS3n 
74LS3n 
SN54LS377 
SN74LS377 

AMD 
tAMD 
tAMD 

AMD 
Raytheon 
MMI 
MMI 

tMMI 
MMI 

tTl 
TI 

tTl 
TI 

tMMI 
MMI 

tMMI 
MMI 

tMMI 
MMI 

tMMI 
MMI 

tTl 
TI 

AMD 
tAMD 
tAMD 
A~J.D 

iTT 
t Fairchild 

Fairchild 
tRaytheon 

Raytheon 
tTl 

TI 

Octal D type Flip Flop, Cornmon Ciear alia Enabie, 
Three State 
TTL-LS AM25lS252OC 

AM25LS252OM 
AMD 

tAMD 

t Military Temperature Range (-55' to 125'C) 
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(288) 

(460) 
(460) 
(460) 
(460) 
(460) 
(460) 
(460) 
(460) 

(288) 
(288) 

I 
I 

Une Function Device Source Une Function Device Source Une 

Flip-Flops (Cont'd) Gates, AND/NAND (Cont'd) 

Quad I/O Register, Three State (two terminals per flip TTL-LS (Cont'd.) 
flop can be used as input or output) DM54LSli tNational 
TTL DM7542 tNational DM74LSII National 

DM8542 National IlPB74LSll NEC America 
9LS11C Raytheon 

Gates, AND/NAND 9LS11M tRaytheon 
54LSll tRaytheon 

Dual 4 Input AND Gate 70 74LSll Raytheon 
TTL 5421 t Fairchild" 54LSli t Signelics 

7421 Fairchild 74LSll Signelics 140 
10 ITT5421 tlTT SN54LSli TI 

Im421 ITT SN74LSll tTl 
5421 t Raytheon 
7421 Raytheon TTL-H 54Hl1 t Fairchild 

5421 t Signetics 74Hll Fairchild 

7421 Signetics ITT54Hll tlTT 

TD3421 Toshiba Im4Hll ITT 
MC3006 Motorola 

TTL-LS 9LS21C Fairchild 80 MC31 06 tMotorola 
9LS21M t Fairchild DM54Hll tNational 
54LS21 t Fairchild DM74Hll National 150 
74LS21 Fairchild 54Hl1 tRaytheon 

20 Im4LS21 ITT 74Hll Raytheon 
SN54LS21 tMotorola 54Rll tRaytheon 
SN74LS21 Motorola 74Rll Raytheon 
DM54LS21 tNational 54Hl1 t Signetics 
DM74LS21 National 74Hll Signetics 
IlPB74LS21 NEC America SN54Hli tTl 
9LS21C Raytheon 90 SN74Hli TI 
9LS21M t Raytheon 
54LS21 tRaytheon TTL-S 54S11 t Fairchild 

74LS21 Raytheon 74S11 Fairchild 160 

54LS21 t S~nelics HD74S11 Hitachi 
30 74LS21 Signetics M5S011 Mitsubishi 

SN54LS21 tTl DM74S11 National 

SN74LS21 T! 54811 t Signetics 

TTL-H 54H21 t Fairchild 
74S11 Signetics 

74H21 Fairchild 
SN54S11 tTl 

ITT54H21 tlTT 100 
SN74S11 TI 

Im4H21 ITT Triple 3 Input AND Gate, Open Collector 

MC3011 Motorola TTL 5415 tRaytheon 
MC3111 tMotorola 7415 Raytheon 170 
DM54H21 tNational TTL-LS 9LS15C Fairchild 

40 DM74H21 National 9LS15M t Fairchild 
54H21 t Signetics 54LS15 t Fairchild 
74H21 Signelics 74LS15 Fairchild 
SN74H21 tTl Im4LS15 ITT 
SN74H21 TI SN54LS15 tMotorola 

Dual 4 Input AND Power Gate 110 SN74LS15 Motoro!a 
TTL-H MC3026 Motorola DM54LS15 tNational 

MC3126 tMotorola DM74LS15 National 

Triple 3 Input AND Gate 
9LS15C Raytheon 180 

TTL 5411 t Fairchild 
9LS15M tRaytheon 
54LS15 tRaytheon 

50 7411 Fairchild 
74LS15 Raytheon 

I 
lTT5411 tlTT I 54LS15 t Signetics II Im411 ITT 
DM5411 tNational I 74LS15 Signetics 

I I SN54LSI5 tTl 
! 120 I _____ S_W_/4_LS_·;_5 ___ T_I ___ _ 

DM7411 National 
5411 t Raytheon 
7411 Raytheon TTL-H 54H15 t Fairchild 
5411 t Signetics 74H15 Fairchild 
7411 Signelics 54H15 t Raytheon 190 

74H15 Raytheon 
54R15 t Raytheon 
74R15 Raytheon 
SN54HI5 tTl 

9LS11C Fairchild 
9LS11M t Fairchild 
54LSll t Fairchild 
74LSll Fairchild 
iTI74LS11 ITT 

TTL-LS 

60 

SN74H15 ii 

SN54LSll tMotorola TTL-S 54815 t Fairchild 
SN74LSll Motorola 130 74S15 Fairchild 

(Continued) (Continued) 

• Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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DIGITAL-TTL (Cont'd) 

Function Device Source Li1e Function Device Source 

Gates, AND/NAND (Cont'd) Gates, AND/NAND (Cont'd) 

TIL-S (Cont'd.) ffi (Cont'd.) 
HD74S15 Hitachi ITI5409 tlTI 
M5S015 MiIsuIJisIV IID409 ITI 
DM74S15 National M53209 Mitsubishi 
54S15 tSignetics MC5409 tMotorola 
74S15 Signetics MC7409 Motorola 
SN54S15 tn DM5409 tNational 
SN74S15 TI DM7409 National 

Quad 2 Input AND Gate 5409 tRaytheon 

TIL 5408 t Fairctlld 10 7409 Raytheon 

7408 Fairctlld 5409 tSigletics 

ZN5400 tFerranti 7409 Signetics 

ZN7408 Ferranti SN5409 tTl 

HD2550 Hitachi SN7409 TI 

1IT5400 tlTI TD3409 Toshiba 

IID408 In 7409 TRW 

M53200 Mitstbshi TIL-LS 9LS09C Fairchild 
MC5408 tMotorola 9LS09M t Fairchild 
MC7408 Motorola 54LS09 t Fairchild 
DM5408 tNational 20 74LS09 Fairchild 
DM7408 National Im4LS09 In 
5408 tRaytheon SN54LS209 tMotorola 
7408 Raytheon SN74LS209 Motorola 
5408 tSignetics DM54LS09 tNational 
7408 Sigletics DM74LS09 National 
SN5408 tTl 9LS09C Raytheon 
SN7408 TI 9LS09M tRaytheon 
TD3408 Toshiba 54LS09 tRaytheon 
7408 TRW 74LS09 Raytheon 

ffi-LS 9lSoaC Fairchild 30 54LS09 tSignetics 

9LS08M t Fairchild 74LS09 . Signetics 

54LSoa t Fairchild SN54LS09 tTl 

74LSoa Fairchild SN74LS09 tTl 

Im4Lsoa ITI TIL-H 54H09 t Fairchild 
SN54LS08 tMotorola 74H09 Fairchild 
SN74LS08 Motorola TIL-S 54S09 t Fairchild 
DM54LS08 tNational 74S09 Fairchild 
DM74LS08 . National 

54S09 t Signetics 
p.PB74LSOS NEG America 74S09 Signetics 
9LS08C Raytheon 40 
9LS08M tRaytheon 

SN54S09 tTl 
SN74S09 TI 

54LSOO tRaytheon 
74LSOO Raytheon 2 2 3 3 Input AND Gate 

54LS08 tSignetics TIL-S 9S41C Fairchild 

74LSOO Sig1etics 9S41M t Fairchild 

SN54LS08 tTl 8 Input NAND Gate 
SN74LS08 TI TIL 5430 t Fairchild 

TIL-H 54HOO t Fairchild 7430 Fairchild 

74H08 Fairchild 9007C Fairchild 

MC3001 Motorola 50 9007M t Fairchild 

MC31 01 tMotorola ZN5430 tFerranti 

DM54H08 tNational ZN7430 Ferranti 

DM74H08 National HD2508 Hitachi 

54H08 t Signetics HD7430 Hitachi 

74H08 Signetics ITI5430 tlTI 

TIL-S 54S08 
Im430 lIT 

t Fairchild M53230 Mitsubishi 
74S08 Fairctlld MC5430 tMotorola 
54S08 tSignetics MC7430 Motorola 
74S08 Signetics DM5430 t National 
SN54S08 tn 60 DM7430 National 
SN74S08 TI p.PB7430 NEG America 

Quad 2 Input AND Gate, Open Collector 5430 tSignetics 
ffi 5409 t Fairchild 7430 Signetics 

7409 Fairchild SN5430 tTl 
ZN5409 Ferranti SN7430 n 
ZN7409 Ferranti TD3430 Toshiba 
HD2551 Hitachi 7430 TRW 

(Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Li1e Function Device Source I.ile 

Gates, AND/NAND (Cont'd) 

8 Input NAND Gate (Cont'd.) 
TIL-LS 9LS3OC Fairctlld 

70 9LS30M t Fairchild 
54LS30 t Fairchild 
74LS30 Fairchild 
1TT74LS30 In 140 , 
SN54LS30 tMotorola 
SN74LS30 Motorola 
DM54LS30 t National 
DM74LS30 National 
p.PB74LS30 NEG America 
9LS30C Raytheon 

80 9LS30M tRaytheon 
54LS30 tRaytheon 
74LS30 Raytheon 
54LS30 tSignetics 150 
74LS30 Si!Jletics 
SN54LS30 tTl 
SN74LS30 TI 

TIL-H 54H30 t Fairchild 
74H30 Fairchild 
ITI54H30 tlIT 

90 Im4H30 ITI 
MC3015 Motorola 
MC3016 Motorola 
MC3115 tMotorola 160 
MC3116 tMotorola 
DM54H30 tNational 
DM74H30 National 
p.PB74H30 NEG America 
54H30 t Signetics 
74H30 Signetics -

100 SN54H30 tTl 
SN74H30 TI 

TIL-S 54S30 t Fairchild 
74S30 Fairch~d 170 
M5S030 Mitsubishi 
DM74S30 National 
SN54S30 tTl 
SN74S30 TI 

12 Input NAND Gate, Three State 
nL-S 54S134 t Fairctlld 

74S134 Fairctlld 
110 HD74S134 Hitachi 

DM74S134 National 
54S134 tSignetics 180 
14S134 Signetics 
SN54S134 tTl 
SN74S134 TI 

13 Input NAND Gate 
TIL-LS 9LS133C Fairchild 

9LS133M t Fairchild 
54LS133 t Fairchild 

120 74LS133 Fairchild 
Im4LS133 lIT 

TIL-S 54S133 t Fairchild 190 
HD74S133 Hitachi 
74S133 Fairchild 
M5S133 Mitsutm 
DM74S133 National 
54S133 t Signetics 
74S133 Signetics 

130 SN54S133 tTl 
SN74S133 TI 

Dual 4 Input NAND Gate 
TIL 5420 t Fairchild 200 

7420 Fairchild 
(Continued) 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function Device Source 

Gates, AND/NAND (Cont'd) 

TTL (Cont'd.) 

TTL-LS 

ffi-H 

I 

TTL-S 

9004C 
9004M 
ZN7420 
ZN5420 
HD2504 
HD7420 
ITT5420 
ITT'""J .. ,\I\ 
111/'t.::V 

!TI9004-1 
ITT9004-5 
M53220 
MC5420 
MC7420 
DM5420 
DM7420 
DM9004C 
/lPB7420 
5420 
7420 
5420 
7420 
SN5420 
SN7420 
TD3420 
7420 

9LS20C 
9LS20M 
54LS2O 
74LS20 
ITI74LS20 
SN54LS20 
SN74LS20 
DM54LS20 
DM74LS20 
11ffi74LS20 
9LS2OC 
9LS20M 
54LS20 
74LS20 
54LS20 
74LS20 
SN54LS20 
SN74LS20 

54H20 
74H20 
ITT54H20 
fTT74H20 
M03010 
MC3110 
DM54H20 
DM74H20 
/lPB74H20 
54H20 
74H20 
54R20 
74R20 
54H20 
74H2O 
SN54H20 
SN74H20 

54S20 
74S20 
ZN54S20 
ZN74S20 
HD74S20 
M5S020 
DM74S20 

(Continued) 

Fairchild 
t Fairchild 

Ferranti 
tFerranti 

Hitachi 
Hitachi 

tlTT 
III 

ITT 
tlTT 

Mitsubishi 
tMotorola 

Motorola 
tNational 

National 
National 
NEG America 

tRaytheon 
Raytheon 

t Signetics 
Signetics 

tTl 
TI 
Toshiba 
TRW 

Fairchild 
t Fairchild 
t Fairchild 

Fairchild 
ITT 

tMotorola 
Motorola 

tNational 
National 
NEG America 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
t Sigletics 

Signetics 
tTl 

TI 

t Fairchild 
Fairchild 

tlTT 
ITT 
Motorola 

tMotorola 
tNational 

National 
NEG America 

tRaytheon 
Raytheon 

tRaytheon 
Raytheon 

tSignetics 
Signetics 

tTl 
TI 

t Fairchild 
Fairchikl 

tFerranti 
Ferranti 
Hitachi 
Mitsubishi 
National 

t Military Temperature Range (-55' to 125'0) 

240 

Line Function Device Source Line Function Device Source Line 

Gates, AND/NAND (Cont'd) Gates, AND/NAND (Cont'd) 

TTL-S (Cont'd.) Dual 4 Input NAND Buffer (Cont'd.) 
54S20 t Signetics 70 TTL-S 54S40 t Fairchild 
74S20 Signetics 74S40 Fairchild 
SN54S20 tTl HD74S40 Hitachi 140 
SN74S20 TI M5S040 Mitsubishi 

DM74S40 National Dual 4 Input NAND Buffer 
54S40 tSigletics TTL 5440 t Fairchild 
74S40 Signetics 7440 Fairchild 
8N54S40 . tTl 

Fairchild 9OO9C 
SN74S40 TI 10 9OO9M t Fairchild 

ZN5440 tFerranti Dual 4 Input NAND Gate, Open Collector 
ZN7440 Ferranti 80 TTL 5422 t Fairchild 
HD2501 Hitachi 7422 Fairchild 
HD7440 Hitachi HD7422 Hitachi 150 
ITT5440 tlTT 5422 tRaytheon 
Im440 ITT 7422 Raytheon 
ITT9009·1 tlTT SN5422 tTl 
!TI9009-5 ITT SN7422 TI 
M53240 Mitsubishi TTL-LS 9LS22C Fairchild 20 MC5440 tMotorola 9LS22M t Fairchild 
MC7440 Motorola 54LS22 t Fairchi:d 
DM5440 tNational 90 74LS22 Fairchild 
DM7440 National Im4LS22 ITT 
DM9009C National SN54LS22 tMotorola 160 
/lPB7440 NEG America SN74LS22 Motorola 
5440 tSignetics DM54LS22 tNational 
7440 Signetics DM74LS22 National 
SN5440 tTl 9LS22C Raytheon 
SN7440 TI 9LS22M tRaytheon 

30 TD3440 Toshiba 54LS22 tRaytheon 
7440 TRW 74LS22 Raytheon 

TTL-LS 9LS40C Fairchild 100 54LS22 tSiJoetics 
9LS40M t Fairchild 74LS22 Signetics 
54LS40 t Fairchild SN54LS22 tTl 170 
74LS40 Fairchild SN74LS22 TI 
Im4LS40 ITT TTL-H 54H22 t Fairchild 
SN54LS40 tMotorola 74H22 Fairchild 
SN74LS40 Motorola MC3012 Motorola 
DM54LS40 tNational MC3112 tMotorola 40 DM74LS40 National DM54H22 tNational 
IlP874LS40 NEe America DM74H22 National 
9LS40C Raytheon 110 54H22 tRaytheon 
9LS40M tRaytheon 74H22 Raytheon 
54LS40 tRaytheon 54R22 tRaytheon 180 
74LS40 Raytheon 74R22 Raytheon 
54LS40 Signetics 54H22 t Signetics 
74LS40 Signetics 74H22 Signetics 
t""'l:" AI rto.n tTi SN54H22 tTl vl'l;J'tLv'lV 

SN74LS40 TI SN74H22 TI 
50 TTL-H 54H40 t Fairchild Dual 4 Input NAND Gate, Open Collector 

74H40 Fairchild TTL-S 54S22 t Fairchild 
ITT54H40 tlTT 120 74S22 Fairchild 
Im4H40 ITT ZN54S22 tFerranti 

I MC3024 Motorola 

I 
ZN74S22 Ferranti 190 

MC3025 Motorola HD74S22 Hitachi 
MC3124 tMotoiOla M5S022 Mitsubishi 
MC3125 +U:n+" .. "I'!l DM74S22 National I rnV~VIVIU 

DM54H40 tNatlona! 54522, tSigletics 
DM74H40 Nationa! 74822 Siglelics 60 
~B74H4C NEG America SN54S22 tTl 
54H40 tRaytheon SN74S22 TI 
74H40 Raytheon 130 

Dual 5 Input NAND Gate 54R40· tRaytheon 
TTL DM7092 tNational 74R40 Raytheon 

DM8092 National 200 54H40 tSigneIics 
74H40 Signetics Triple 3 Input NAND Gate 
SN54H40 tTl TTL 5410 t Fairchild 
SN74H40 TI 7410 Fairchild 

(Continued) (Continued) 

• Typical Values 
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DIGIT AL-TTL (Cont'd) 

Function Device Source lile Function Device Source Una Function Device Source 

Gates, AND/NAND (Cont'd) Gates, AND/NAND (Cont'd) Gates, AND/NAND (Cont'd) 

TIL (Cont'd.) TIL-S (Cont'd.) TIL-LS (Cont'd.) 
9OO3C Fairchild 74S10 S~netics 70 SN54LSoo tMotorola 
9OO3M t Fairchild SN54S10 ttl SN74LSoo Motorola 
ZN541 0 tFerranti SN74S10 TI DM54LSoo t National 
ZN741 0 Ferranti Triple 3 Input NAND Gate, Open Collector DM74LSoo National 
HD2507 Hitachi TIL 5412 t Fairch~d I1PB74LSOO NEG America 
HD741 0 Hitachi 7412 Fairchild 9LSooC Raytheon 
ITI541 0 tin 9LSooM tRaytheon Q) 

ZN5412 t Ferranti "C Im410 In 54LSoo tRaytheon ZN7412 Ferranti :::J ITI9003-1 tin 10 HD7412 Hitachi 74LSoo Raytheon . 
(!) ITI9003-5 In 54LSoo t Signetics ITI5412 tlTI 

74LSoo Signetics M5330 Mitsubishi ITI7412 In 80 C 
M53210 Mitsubishi 5412 t Raytheon SN54LSoo ttl 0 
MC5410 tMotorola SN74LSoo TI ..... 

7412 Raytheon () 
MC7410 Motorola 5412 t Signetics TIL-H 54Hoo t Fairchild 150 Q) 
DM5410 tNational 7412 S~nel!CS 74HOO Fairchild Q) 
DM7410 National SN5412 ttl ITI54Hoo tlTI en 
DM9003C National SN7412 TI Im4Hoo ITI :.... 
I1PB7410 NEG America 7412 TRW MC3000 Motorola Q) ..... 5410 tRaytheon 20 MC31 00 tMotorola en 
7410 Raytheon TIL-LS 54LS12 t Fairchild 

DM54Hoo tNational CO 
5410 t Signetics 74LS12 Fairchild DM74HOO National ::E 
7410 Signetics DM54LS12 tNational 90 I1PB74HOO NEG America 
SN541 0 ttl DM74LS12 National 54Hoo tRaytheon 
SN7410 TI 9LS12Q Raytheon 74HOO Raytheon 160 
TD341 0 Toshiba 9LS12M tRaytheon 54ROO tRaytheon 
7410 TRW 54LS12 tRaytheon 74ROO Raytheon 
9LS10C Fairchild 

74LS12 Raytheon 54HOO tSignetics TIL-LS 
9LS10M t Fairchild 

54LS12 t S~netics 74Hoo Signetics 
54LS10 t Fairchild 30 

74LS12 S~etics SN54Hoo ttl 
74LS10 Fairchild 

SN54LS12 ttl SN74Hoo TI 

Im4LS10 In 
SN74LS12 TI 

TIL-S 54SOO t Fairchild 
SN54LS10 tMotorola TIL-H MC3OO7 Motorola 100 74Soo t Fairchild 
SN74LS10 Motorola MC3107 tMotorola ZN54Soo tFerranti 
DM54LS10 tNational Quad 2 Input NAND Gate ZN74Soo Ferranti 170 
DM74LS10 National TIL 5400 . t Fairchild HD74Soo Hitachi 
I1PB74LS10 NEC America 7400 Fairchild M5S0oo Mitsubishi 
9LS10C Raytheon 9OO2C Fairchild DM74Soo National 
9LS10M tRaytheon 9002M t Fairchild 54S00 t Signetics 
54LS10 tRaytheon 40 ZN5400 tFerranti 74Soo Signetics 
74LS10 Raytheon ZN7400 Ferranti SN54Soo ttl 
54LS10 t Signetics HD2503 Hitachi SN74SOO TI 
74LS10 Signetics HD7400 Hitachi 110 Quad 2 Input NAND Buffer SN54LS10 ttl 1n54oo tlTI TIL 5437 t Fairchild SN74LS10 TI Im400 ITI 7437 Fairchild 180 

TIL-H 54Hl0 t Fairchild ITI9002-1 tlTI ZN5437 tFerranti 
74Hl0 Fairchild ITI9002-5 ITI ZN7437 Ferranti 
1n54H10 tlTI M5340 Mitsubishi HD2552 Hitachi 
Im4Hl0 In M53200 Mitsubishi ITI5437 tlTI 
MC3OO5 Motorola 50 MC5400 tMotorola Im437 ITI 
MC31 05 tMotorola MC7400 Motorola M53237 Mitsubishi 
DM54H10 tNational DM5400 tNational MC5437 tMotorola 
DM74Hl0 National DM7400 National 120 MC7437 Motorola 
IlPB74Hl0 NEG America DM9002C National DM5437 t National 
54H10 tRaytheon IlPB7400 NEG America DM7437 National 190 
74Hl0 Raytheon 5400 tRaytheon DM7091 tNational 
54R10 t Raytheon 7400 Raytheon DM8091 National 
74Rl0 Raytheon 5400 t Signetics IlPB7437 NEC America 
54Hl0 tSignetics 7400 Signetics 5437 tRaytheon 
74Hl0 Signetics 60 SN5400 ttl 7437 Raytheon 
SN54H10 ttl SN7400 TI 5437 t SignetK:s 
SN74H10 TI TD3400 Toshiba 7437 Signetics 

TIL-S 54S10 t Fairchild 7400 TRW 130 SN5437 ttl 

74S10 Fairchild TIL-LS 9LSOOC Fairchild SN7437 n 
HD74S10 Hitachi 9LSOOM t Fairchild TD3437 Toshiba 200 

M5S010 Mitsubishi 54LSoo t Fairctild 7437 TRW 

DM74S10 National 74LSoo Fairchild TIL-LS 9LS37C Fairchild 
54S10 t Signetics Im4LSOO ITI 9LS37M t Fairchild 

(Continued) (Continued) (Continued) 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Gates, AND/NAND (Cont'd) 

TTL-LS (Cont'd.) 
54LS37 t Fairchtld 
74LS37 Fairchild 
1TI74lS37 ITT 
SN54LS37 tMotorola 
SN74LS37 Motorola 
DM54LS37 tNationai 
DM74LS37 National 
~PB74LS3i NEe America 
9LS37C Raytheon 
,9lS37M tRaytheon 
54LS37 tRaytheon 
74LS37 Raytheon 
54LS37 tSiWleIics 
74LS37 SiWletics 
SN54LS37 tTl 
SN74LS37 TI 

TTL-S 74S37 8qleIics 
SN54S37 ttl 
SN74S37 TI 

Quad 2 Input NAND Gate, Open Collector 
ffi 5401 t Fairchild 

7401 Fairchild 
5403 t Fairchild 
7403 Fairchild 
9012C Fairchild 
9012M t Fairchild 
ZN5401 tFerranti 
ZN7401 Ferranti 
HD2509 Hitachi 
HD2528 Hitachi 
HD7403 Hitachi 
ITT5401 tlTT 
Im401 ITT 
ITT5403 tlTT 
Im403 ITT 
M53201 Mitsubishi 
M53203 Mitsubishi 
MC5401 tMotorola 
MC7401 Motorola 
MC5403 tMotorola 
MC7403 Motorola 
DM5401 tNational 
DM7401 National 
DM5403 tNational 
DM7403 National 
DM9012C National 
540~ tRaytheoo 
7401 Raytheon 
5403 tRaytheon 
7403 Raytheon 
5401 tSignetics 
7401 Signetics 
5403 t SigneIics 

I 7403 sqm:s 
SN5401 tTl 
SN7401 TI 
SN5403 tn 
3N7403 Ti 
iD3401 Toshiba 
TD3403 Toshiba 
7401 TRW 
7403 TRW 

ffi-LS 9LS03C Fairchild 
9LS03M tFairchiId 
54LSVI t Fairdliid 
74LS01 Fairchild 
54LS03 t Fairchild 

(~c.ntinued) 

t Military Temperature Range (-55· to 12S·C) 
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Line 

10 

20 

30 

40 

50 

Function Device Source 

Gates, AND/NAND (Cont'd) 

TTL-LS (Cont'd.) 
74L503 Fairchild 
1TI74LS01 ITT 
1TI74LSOO ITT 
SN54LS03 tMotorola 
SN74LS03 Motorola 
DM54LS01 tNational 
DM74LS01 National 
u;';54LSOa tNationai 
DM74LS03 National 
JlP874LSOO NEG America 
9LS01C Raytheon 
9LS01M tRaytheon 
54LS01 tRaytheon 
74LS01 Raytheon 
9LS03C Raytheon 
9LS03M tRaytheon 
54LS03 tRaytheon 
74LS03 Raytheon 
54LS01 tSiWletics 
74LS01 Signetics 
54LS03 t Signetics 
74LS03 Signelics 
SN54LS01 tTl 
SN74LS01 TI 
SN54LS03 tTl 
SN74LS03 TI 

TTL-H 54H01 t Fairchild 
74H01 Fairchild 
ITT54H01 tlTT 
Im4h01 ITT 
MC3004 Motorola 
MC31 04 tMotorola 
DM54H01 tNational 
DM74H01 National 
JlPB74HOl NEC America 
54H01 tRaytheon 
74H01 Raytheon 
54H03 tRaytheon 
74H03 Raytheon 
S4H01 t~netics 
74H01 Signetics 
SNS4H01 tTl 
SN74H01 TI 

ffi-S 54503 t Fairchild 
74S03 Fairchild 
ZNS4S03 tFerranti 
ZN74S03 Ferranti 
HD74S03 Hitachi 
M5Soo3 Mitsubishi 
DM74S03 National 
S4S03 tSignetics 
74S03 Signetics 
SN54S03 tTl 
SN74S03 TI 

Quad 2 !nput NAND Buffer, Open Co!!ector 
5438 
7438 
7439 
ZN5438 
ZN7438 
HD2544 
ITT5438 
1TT7438 
M53238 
MC5438 
MC7438 
DM5438 

(ContinUed) 

t Fairchi!d 
Fairchild 
Fairchild 

tFerranti 
Ferranti 
Hitachi 

tlTT 
ITT 
Mitsubishi 

tMotorola 
Motorola 

tNationai 

• Typical Values 

I 

Line Function Device Source Line 

Gates, AND/NAND (Cont'd) 

TTL (Cont'd.) 
70 DM7438 National 

JlP87438 NEG America 
5438 tRaytheon 140 
7438 Raytheon 
5438 t Siglelics 
7438 Signetics 
5439 t Signelics 
7439 S~nelics 
SN5438 tTl 
SN7438 TI 

80 TD3438 Toshiba 
7438 TRW 

TTL-LS 9LS38C Fairchild 150 
9LS38M t Fairchild 
54LS38 t Fairchild 
74LS38 Fairchild 
Im4LS38 ITT 
SN54LS38 tMotorola 
SN74LS38 Motorola 

90 9LS38C Raytheon 
9LS38M tRaytheon 
54LS38 tRaytheon 
74LS38 Raytheon 160 
DM54LS38 tNational 
DM74LS38 National 
JlPB74LS38 NEG America 
74LS38 Signetics 
54LS38 tSigneIics 
SN54LS38 tTl 
SN74LS38 Ii 

100 
TTL-S 74S38 Signetics 

SN54S38 tTl 
SN74S38 TI 170 

Quad 2 Input NAND Buffer, Open Collector, to 15v 
TTL-LS 9LS26C Fairchild 

9LS26M t Fairchild 
54LS26 t Fairchild 
74LS26 Fairchild 
DM54LS26 t National 

110 DM74LS26 National 
9LS26C Raytheon 
9LS26M tRaytheon 
54LS26 tRaytheon 180 
74LS26 Raytheon 
S4LS26 t~tics 
74LS26 S!Te!ics 
SN54LS26 tTl 
SN74LS26 TI 

Quad 2 Input NAND Buffer, Three State 
120 TTL DM7099 tNational 

DM8099 National 

Gates, AND-ORI AND-OR-Invert I 
I Dual 2 4 Input AND/OR Gate I I 
I TTL-S 9S42C Fairchild 1190 I 
_____ 9S4_2_M _____ FaIf_· chiId_' ___ I I 
2 2 2 3 Input AND OR Gate, Expandable 
TTL-H 54HS2 t Fairchild 

130 74HS2 Fairchild 
MC3031 Motorola 
MC3131 t Motorola 
DM54H52 t National 
DM74H52 National 
54H52 t Signetics 
74H52 Signetics 

(Cont!nued) 

Bold face indicates additional data Is provided on the page noted. 
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DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source Una Function Device Source 

Gates, AND-ORI AND-OR-Invert Gates, AND-ORI AND-OR-Invert Gates, AND-ORI AND-OR .. lnvert 
(Cont'd) (Cont'd) (Cont'd) 

TIL-H (Cont'd.) TIL (Cont'd.) TIL (Cont'd.) 
SN54H52 tTl Im453 ITI 7451 TRW 
SN74H52 TI M53253 Milsubishi 70 TIL-H 54H51 t Fairchild 

2 2 2 3 Input AND OR Invert Gate, Expandable MC5453 tMotorola 74H51 Fairchild 
TIL go08C FairchHd MC7453 Motorola 

ITI54H51 tlTI 
9OO8M t Fairchild DM5453 tNational 

Im4H51 ITI 140 Q) 
ITI9008-1 tlTI 

DM7453 National 
MC3023 Motorola .~ 

1TI9008-5 ITI IlPB7453 NEG America . 
MC3123 tMotorola ::l 

DM9008C National 
5453 t Signetics 

DM54H51 tNational <.!J 7453 Signetics 
4 Wide 2 Input AND OR Invert Gate 10 SN5453 tTl 

DM74H51 National 
C 

TIL 5454 t Fairchild SN7453 TI 
IlPB74H51 NEG America 0 

7454 Fairchild 7453 TRW 80 
54H51 tSignetics ..... 

ZN5454 tFerranti 74H51 Signetics () 

2 2 2 3 Input AND OR Invert Gate, Expandable SN54H51 ttl Q) 
ZN7454 Ferranti 
HD2514 Hitachi 

TIL-H 54H53 t Fairchild SN74H51 TI Q) 

HD7454 Hitachi 
74H53 Fairchild 

TIL-S 54S51 t Fairchild 
CJ) 

ITI54H53 tlTI 150 
1TI5454 tlTI 74S51 Fairchild 

L. 

ITI74H53 ITI Q) 
ITI7454· ITI 

MC3032 Motorola DM74S51 National ..... 
MC5454 tMotorola 54S51 tSignetics 

(/) 

MC3132 tMotorola ~ 
MC7454 Motorola 20 DM54H53 tNational 74S51 Signetics ~ 
DM5454 tNational DM74H53 National SN54S51 ttl 
OM7454 National 54H53 t Signetics 90 SN74S51 TI 
IlPB7454 NEG America 74H53 Signetics Dual 2 Wide 2/3 Input AND OR Invert Gate 
5454 t Signetics SN54H53 tTl TIL-LS 9LS51C Fairchild 
7454 Signetics SN74H53 TI 9LS51M t Fairchild 
SN5454 tTl 
SN7454 TI 4 2 3 2 Input AND OR Invert Gate 54LS51 t Fairchild 160 

7454 TRW TIL-H 54R64 tRaytheon 74LS51 Fairchild 

74R64 Raytheon Im4LS51 ITI 
4 Wide 2 2 3 3 Input AND OR Invert Gate SN54LS51 tMotorola 
TIL-LS 9LS54C Fairchild 30 TIL-S 54S64 t Fairchild SN74LS51 Motorola 

9LS54M t Fairchild 74S64 t Fairchild DM54LS51 tNational 
54LS54 t Fairchild HD74S64 Hitachi DM74LS51 National 
74LS54 Fairchild DM74S64 National 100 IlPB74LS51 NEG America 
Im4LS54 ITI 54S64 t Signetics 9LS51C Raytheon 
SN54LS54 tMotorola 74S64 t Signetics 9LS51M tRaytheon 
SN74LS54 Motorola SN54S64 TI 54LS51 t Raytheon 170 
DM54LS54 tNational SN74S64 TI 74LS51 Raytheon 
DM74LS54 National 4 2 3 2 Input AND OR Invert Gate, Open Collector 54LS51 t Signetics 
IlPB74LS54 NEG America TIL-H 54R65 tRaytheon 74LS51 Signetics 
9LS54C Raytheon 40 74R65 Raytheon SN54LS51 ttl 
9LS54M tRaytheon' 

TIL-S 54S65 t Fairchild 
SN74LS51 TI 

54LS54 tRaytheon 
74S65 t Fairchild 2 Wide, 4 Input AND OR Invert Gate 

74LS54 Raytheon 
HD74S65 Hitachi 110 TIL-LS 9LS55C Fairchild 

54LS54 t Signetics 
DM74S65 National 9LS55M t Fairchild 

74LS54 S~netics 
54S65 t Signetics 54LS55 t FairchHd 

SN54LS54 tTl 
74S65 Signetics 74LS55 FairchHd 180 

SN74LS54 TI 
SN54S65 tTl SN54LS55 tMotorola 

2 2 2 3' Input AND OR Invert Gate SN74S65 TI SN74LS55 Motorola 
TIL-H 54H54 t Fairchild 

Dual 2 Wide 2 Input AND OR Invert Gate 
DM54LS55 tNational 

74H54 Fairchild 50 DM74LS55 National 
ITI54H54 tlTI 

TIL 5451 t Fairchild 
jlPB74LS55 NEG America 

7451 Fairchild 
Im4H54 ITI 

ZN7451 Ferranti 9LS55C Raytheon 
DM54H54 tNational 

ZN5451 tFerranti 120 
9LS55M tRaytheon 

DM74H54 National 
HD2505 Hitachi 54LS55 tRaytheon 

54H54 t Signetics HD7451 Hitachi 
74LS55 Raytheon 

74H54 Signetics 
ITI5451 tlTI 

54LS55 tSignetics 190 
SN54H54 tTl 1TI7451 ITI 

74LS55 Signetics 
SN74H54 TI MC5451 tMotorola 

SN54LS55 ttl 

4 Wide 2 Input AND OR Invert Gate, Expandable MC7451 Motorola SN74LS55 TI 

TIL 5453 t Fairchild 60 DM5451 tNational 2 Wide, 4 Input AND OR Invert Gate, Expandable 
7453 Fairchild DM7451 National TIL-H 54H55 t Fairchild 
ZN5453 ,tFerranti IlPB7451 NEG America 74H55 Fairchild 
ZN7453 Ferranti 5451 t Signetics 130 DM54H55 tNational 
HD2512 Hitachi 7451 Signetics DM74H55 National 
HD2578 Hitachi SN5451 ttl 54H55 t Sigletics 
HD7453 Hitachi SN7451 TI 74H55 Signetics 200 
ITI5453 tlTI TD3451 Toshiba SN54H55 ttl 

(Continued) (Continued) (Continued) 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Gates, AND-OR! AND-OR-Invert 
(Cont'd) 

TTL-H (Cont'd.) 
SN74H55 TI 

Dual 2 Wide 2 Input AND OR Invert Gate (one gate is 
expandable) 
TTL 5450 t Fairchild 

7450 Fairchild 
900sC Fairch~d 

9005M t Fairchild 
ZN5450 tFerranti 
ZN7450 Ferranti 
HD2506 Hitachi 
HD7450 Hitachi 
ITT5450 HIT 
Im450 ITT 
1TI9005-1 tlTT 
ITT9005-5 ITT 
M5352 Mitsubishi 
M53250 Mitsubishi 
MC5450 tMotorola 
MC7450 Motorola 
DM5450 tNationai 
DM7450 National 
DM9005C National 
~B7450 NEG America 
5450 t Si!1Jetics 
7450 SignetiCs 

; SN5450 ttl 
SN7450 TI 
TD3450 Toshiba 
7450 TRW 

TTL-H 54H50 t Fairchild 
74H50 Fairchild 
In54H50 tfTT 
Im4H50 ITT 
MC3020 Motorola 
MC3120 tMotorola 
DM54H50 tNationaf 
DM74H50 National 
54H50 tSigneIics 
74H50 Siglelics 
SN54H50 tTl 
SN74H50 TI 

Dual 4 input Expander (for 5417423, 5417450, 
54/7453) 
TTL 5460 t Fairchild 

7460 Fairchild 
ZN5460 tFerranti 
ZN7460 Ferranti 
HD2502 Hitachi 
HD7460 Hitachi 
M5304 Mitsubishi 
M53260 Mitsubishi 
MC5460 tMotorola 
MC7460 Motorola 
DM5460 tNationai 
D;';7460 Nationai 
fiP87460 NEe America 
5460 tSignetics 
7460 Signelics 
SN5460 tTl 
SN7460 TI 
TD3460 Toshiba 
7460 TRW 

I 
Dual .. Input Extendei(foi 9005, 9006) 
TTL 9006C Fairchild 

I 9OO6M t Fairchild 
DM9OO6C National 

t Military Temperature Range (-55' to 125'C) 

244 

line 

10 

20 

30 

40 

50 

60 

Function Device Source 

Gates, ExclusiveOR!NOR 

Quad 2 Input Exclusive OR Gate 
TTL 5486 t Fairchild 

7486 Fairchild 
ZN5486 tFerranti 
ZN7486 Ferranti 
HD2526 Hitachi 
HD7486 Hitachi 
DM74LS386 National 
ITIS486 tin 
Im486 ITT 
M53286 Mitsubishi 
MC5486 tMotorola 

. MC7486 Motorola 
MC7241 Motorola 
MC8241 tMotorola 
DM5486 National 
DM7486 National 

IlPB7486 NEG America 
5486 tRaytheon 
7486 Raytheon 
RC8241 Raytheon 
RM8241 tRaytheon 
5486 tSignetics 
7486 Signetics 
N8241 Signetics 
S8241 t Signe\ics 
SN5486 tn 
SN7486 TI 
7486 TRW 

m-LS 9LS86C Fairchild 
9LS86M t Fairchild 
54LS86 t Fairchild 
74LS86 Fairchild 
Im4LS86 ITT 
1TI74LS386 ITT 
SN54LS86 tMotorola 
SN74LS86 Motorola 
DM54LS386 tNational 
IlPB74LS86 NEC America 
9LS86C Raytheon 
9LS86M tRaytheon 
54LS86 tRaytheon 
74LS86 Raytheon 
9LS386C Raytheon 
9LS386M tRaythean 
54LS386 tRaytheon 
74LS386 Raytheon 
54LS86 t Sig1eIics 
74LS86 Signetics 
54LS386 t Signetics 
74LS386 SigleIics 
SN54LS86 ttl 
SN74LS86 n 
SN54LS386 tn 
SN74LS386 TI I TTL-H MC3021 
MC3121 

Motorola 
tMotorola 

I TTL-S 

I 
54S86 
74S86 
HD74S86 
DM74S86 
N82S41 
54586 
74S86 
SN54S86 
SN74S86· 

t FairchUd 
Fairchild 
Hitachi 
National 
Signelics 

I 

t Signelics 
Signetics 

tTl 
TI 

Quaa 2 Input EXClusive OR Gate (two of the outputs 
are complemented) 
TTL 9014C Fairchild 

(Continued) 

• Typical Values 

line 

70 

80 

90 

100 

110 

120 

I 

I I 
I I 
I I 
I 

130 

Function Device Source 

Gates, Exclusive OR!NOR 
(Cont'd) 

TTL (Cont'd.) 
9014M t Fairchild 

Quad 2 Input Exclusive OR Gate, Open Col/ector 
TTL HD74136 Hitachi 

MC54136 tMotorola 
MC74136 Motorola 
54136 tRaytheon 
74136 Raytheon 
SN54136 ttl 
SN74136 TI 
74136 TRW 

TTL-LS 9LS136C Fairchild 
9LS136M t Fairchild 
54LS136 Fairchild 
74LS136 Fair~ 

Im4LS136 In 
SN54LSl36 tMotorola 
SN74LS136 Motorola 
DM54LS136 tNational 
DM74LS136 National 
9LS136C Raytheon 
9LS136M tRaytheon 
54LS136 tRaytheon 
74LS136 Raytheon 
54LS136 t Signelics 
74LS136 Signetics 
SN54LSl36 tTl 
SN74LSl36 TI 

TTL-S DM74S136 National 

Quad 2 Input Exclusive NOR Gate 
TTL-H MC3022 Motorola 

MC3122 tMotorola 

Quad 2 Input Exclusive NOR Gate, Open Collector 
TTL 

TT~-LS 

TTL-S 

9386C 
9386M 
MC7242 
MC8242 
RC8242 
RM8242 
N8242 
S8242 

9LS266C 
9LS266M 
54LS266 
74LS266 
!TT74LS2€€ 
SN54LS266 
SN74LS266 
DM54LS266 
DM74LS266 
9LS266C 
9LS266M 
54LS266 
74LS266 
54LS266 
74LS266 
SN54LS266 
SN74lS266 

N82S42 

Quad 2 Input ORINOR Gate 
ITL-S 54S135 

74S135 
HD74S135 
DM74S135 
74S135 
SN54S135 

(Continued) 

Fairchild 
t Fairchild 

Motorola 
tMotorOla 

Raytheon 
tRaytheon 

Signelics 
t SignetiCs 

Fairchild 
t Fairchild 
t Fairchild 

Fairchud 
!TT 

tMotorola 
Motorola 

tNational 
National 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
tSigneIics 

StgnellCS 
ni 
ii 

Signetics 

tFairchild 
Fairchild 
Hitachi 
National 
Signelics 

tTl 

line 

140 

150 

160 

170 

180 

200 

I 

I 
Bofd face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source 

Gates, Exclusive ORINOR Gates, ORINOR (Cont'd) 
(Cont'd) 

TIL (Cont'd.) 
TIL-S (Cont'd.) DM5423 tNational 

SN74S135 TI DM7423 National 
7423 Signelics 

Gates, ORINOR SN5423 tTl 
SN7423 TI 

Quad 2 Input OR Gate 
m 5432 t Fairchild Dual 5 Input NOR Gate 

7432 Fairchild TIL-LS 9LS260C Fairchild 

ZN5432 tFerranti 9LS260M t Fairchild 

ZN7432 Ferranti 54LS260 t Fairchild 

HD7432 Hitachi 74LS260 Fairchild 

ITI5432 tlTI 54LS260A t Signelics 

Im432 ITI 10 74LS260A Signelics 

DM5432 tNational TIL-S DM74S260 National 
DM7432 National 54S260 t Signetics 
5432 t Signelics 74S260 Signetics 
7432 Signelics SN54S260 ttl 
SN5432 ttl SN74S260 TI 
SN7432 TI 

Triple 3 Input NOR Gate 
TIL-LS 9LS32C Fairchild TIL 5427 t Fairchild 

9LS32M t Fairchild 7427 Fairchild 
54LS32 t Fairchild ZN5427 tFerranti 
74LS32 Fairchild 20 ZN7427 Ferranti 
iTI74LS32 ITI HD7427 Hitachi 
SN54LS32 tMotorOla M53227 Mitsubishi 
SN74LS32 Motorola MC5427 tMotorola 
DM54LS32 tNational MC7427 Motorola 
DM74LS32 National DM5427 tNational 
IlPB74LS32 NEe America DM7427 National 
9LS32C Raytheon 5427 t Signelics 
9LS32M tRaytheon 7427 Signelics 
54LS32 tRaytheon SN5427 ttl 
74LS32 Raytheon 30 SN7427 TI 
54LS32 t Sigle~ 
74LS32 Signetics TIL-LS 9LS27C Fairchild 

SN54LS32 ttl 9LS27M t Fairchild 

SN74LS32 TI 54LS27 t Fairchild 
74LS27 Fairchild 

TIL-S 54S32 t Fairchild 
Im4LS27 In 

74S32 Fairchild 
SN54LS27 tMotorola 

54S32 t Signetics 
SN74LS27 Motorola 

74S32 Signetics 
DM54LS27 tNational 

SN54S32 ttl 
DM74Um National 

SN74S32 TI 40 
IlPB74LS27 NEe America 

2 2 2 4 Input NOR Gate 9LS27C Raytheon 
TIL 9015C Fairchild 9LS27M tRaytheon 

9015M t Fairchild 54LS27 tRaytheon 

Dual 4 Input NOR Gate, with Strobe 74LS27 Raytheon 

TIL 5425 t Fairchild 54LS27 tSignetics 

7425 Fairchild 74LS27 Signelics 

ZN5425 tFerranti SN54LS27 ttl 

ZN7425 Ferranti SN74LS27 TI 

ITI5425 tin Quad 2 Input NOR Gate (54/7428 devices are also 
Im425 ITI 50 buffers) 
M53225 Mitsubishi TIL 5402 t Fairchild 
MC5425 tMotorola 7402 Fairchild 
MC7425 Motorola ZN5428 tFerranti 
DM5425 tNational ZN7428 Ferranti 
DM7425 National HD2511 Hitachi 
7425 Signelics HD7402 Hitachi 
SN5425 tTl ITI5402 tlTI 
SN7425 TI Im402 In 

Dual 4 Input NOR Gate, with Strobe, Expandable (see M53202 Mitsubishi 
54/7460 Expander) 60 MC5402 tMotorola 
TIL 5423 t Fairchild MC7402 Motorola 

7423 Fairchild DM5402 t National 
MC5423 tMotorola DM7402 National 
MC7423 Motorola IlPB7402 NEe America 

(Continued) (Continued) 
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Line Function Device Source Li1e 

Gates, ORINOR (Cont'd) 

TIL (Cont'd.) 
5402 t Signelics 
7402 Signelics 
5428 t Signelics 

70 7428 Signelics 
SN5402 tTl 
SN7402 TI 140 
SN5428 ttl 
SN7428 TI 
7402 TRW 

m-LS 9LS02C Fairchild 
9LS02M t Fairchild 
54LS02 t Fairchild 
74LS02 Fairchild 
9LS28C Fairchild 80 
74LS28 Fairchild 
Im4LS02 In 150 
Im4LS28 ITI 
SN54LS02 tMotorola 
SN74LS02 Motorola 
DM54LS02 tNational 
DM74LS02 National 
IlPB74LS02 NEe America 
9LS02C Raytheon 
9LS02M tRaytheon 

90 54LS02 tRaytheon 
74LS02 Raytheon 160 
9LS28C Raytheon 
9LS28M tRaytheon 
54LS28 tRaytheon 
74LS28 Raytheon r" 

54LS02 tS91e1ics 
74LS02 Sig1e1ics 
54LS28 t Signetics 
74LS28 Signetics 
SN54LS02 ttl 100 
SN74LS02 TI 170 
SN54LS28 ttl 
SN74LS28 TI 

TIL-S 54S02 t Fairchild 
74S02 Fairchild 
DM74S02 National 
54S02 t Signelics 
74S02 Signelics 
SN54S02 ttl 

110 SN74S02 TI 

Quad 2 Input NOR Buffer, Open Collector 180 
TIL 5433 t Signelics 

7433 Signelics 
SN5433 ttl 
SN7433 TI 

TIL-LS 9LS33C Fairchild 
54LS33 t Fairchild 
74LS33 Fairchild 
9LS33C Raytheon 

120 9LS33M tRaytheon 
54LS33 tRaytheon 190 
74LS33 Raytheon 
54LS33 tSignetiCS 
74LS33 Signetics 
SN54LS33 ttl 
SN74LS33 TI 

Quad 2 Input OR Gate 
TIL-H MC3OO3 Motorola 

130 MC3103 tMotorola 

Quad 2 Input NOR Gate 
TIL-H MC3OO2 Motorola 200 

(Continued) 
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DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source 

Gates, ORINOR (Cont'd) Latches (Cont'd) 

TIL-H (Conl'd.) TIL-S (Cont'd.) 
MC3102 tMotorola 57S382 tMMI 
54R02 tRaytheon 67S382 MMI 
74R02 Raytheon SN54S373 tTl 

SN74S373 TI 
Gates Miscellaneous SN54S412 tTl 

SN74S412 TI 
Quad Inverter and Dual 2 Input NAND Gate 
TTL D~17090 "'~I"";"..".."I 6 bit Latch (Independent 2 and 4 bit) 

1 ... ·allVIIQt 

DM8090 National TIL-S 3404 Intel 

Dual 4 bit Latch Dual Majority Logic Gate 
TIL MC4062 Motorola TIL MC54100 tMotorola 

MC74100 Motorola 

Latches 54100 t Signetics 
74100 Signetics 

8 bit Addressable Latch, with Clear 10 SN541 00 tTl 
m 9334C AMD SN741 00 TI 

9334M tAMD 
SN54259 tAMD 

Dual 4 bit Latch with Clear 

SN74259 AMD 
TIL 9308C AMD 

9308M tAMD 
9334C Fairchild 9308C Fairchild 
9334M t Fairchild 9308M t Fairchild 
DM8334 National 54116 t Fairchild 
DM9334 tNational 74116 Fairchild 
N9334 Signetics MC8308 Motorola 
SN54259 tTl 20 MC9308 tMotorola 
SN74259 TI 

IlPB9308 NEC America 
TIL-LS 9LS259C Fairchild RM9308 tRaytheon 

9LS259M t Fairchild RC9308 Raytheon 
54LS259 t Fairchild 54116 t Signetics 
74LS259 Fairchild 74116 Signetics 
Im4lS259 ITI N93DS . Signetics 
SN54LS259 tMotorola SN29308 TI 
SN74LS259 Motorola SN39308 tTl 
SN54LS259 tTl SN54116 tTl 
SN74LS259 TI 30 SN74116 TI 

Dual 4 bit Addressable Latch Quad Multifunction Latch 
TIL-LS 54LS256 t Fairchild TIL 9314C AMD 

74LS256 Fairchild 9314M tAMD 

8 bit Latch, Three State (input and output through the 9314C Fairchild 

same pins) 9314M t Fairchild 

TIL DM7553 tNational MC8314 Motorola 

DM8553 National MC9314 tMotorola 
N9314 Signetics 

8 bit Latch, Transparent, D Type, Three State 
Quad Bistable Latch, Single Output m-LS AM25LS373C AMD 

AM25LS373M tAMD 40 TIL 5477 t Fairchild 

SN54LS373 tAMO 7477 Fairchild 

SN74lS373 AMD MC5477 tMotorola 

Im4lS373 ITT MC7477 Motorola 

54LS373 tMMI 5477 t Signetics 

74LS373 MMI 7477 Signetics 

57LS380 tMMI SN5477 tTl 

67LS380 MMI I TTL·LS 
54LS77 t Fairchild 

I 
25LS373C Raytheon 

I 
74LS77 Fairchild 

25LS373M tRaytheon DM74LS77 National 

I 

TIL-S 

54LS373 
llii..S313 
;)N54LS363 
SN74LS363 
SN54lS373 
SN74LS373 

548373 
745373 
57S373 
57$373 
57S38O 
67S380 

(Continued) 

t Raytheon (288) I 50 I 
Raytheon (288)! I 

Hi 
Ti 

tTl 
TI 

tMMI (460) 
MMI (460) 

tMMI (460) 
MMI (460) 

tMMI (460) 60 
MMI (460) 

.. 
t Military Temperature Range (-55' to 125'C) 

9LS77C 
9LS77M 
54LS77 
74LS77 
SN54LS77 

Raytheon 
tRaytheon 
t Raytheon 

Raytheon 
tTl 

Quad Bistable Latch, Complementary Outputs 
TIL 5474 t Fairchild 

7474 Fairchild 
5475 t Fairchild 
7475 Fairchild 
ZN5474 tFerranti 
ZN7475 Ferranti 

(Continued) 

• Typical Values 

Line 

(460) 
(460) 

70 

80 

90 

I 

100 

110 

I 
I 

I 
120 

I 
I 

I 

Function Device 

Latches (Cont'd) 

TIL (Conl'd.) 
HD2517 
HD7475 
ITI5475 
Im475 
M53275 
MC5475 
MC7475 
DM5475 
DM7475 
5474 
7474 
5475 
7475 
SN5474 
SN7475 
TD3475 
7475 

TIL-LS 54LS75 
74LS75 
Im4LS75 
Im4LS375 
DM54LS75 
DM74LS75 
IlPB74LS375 
9LS75C 
9LS75M 
54LS75 
74LS75 
54LS75 
74LS75 
54LS375 
74LS375 
SN54LS75 
SN74LS75 
SN54LS375 
SN74LS375 

Quad Set Reset Latch 
TIL 

TIL-LS 

54279 
74279 
54279 
74279 
SN54279 
SN74279 

9LS279C 
9LS279M 
54LS279 
74LS279 
Im4LS279 
SN54LS279 
SN74LS279 
DM54LS279 
DM74LS279 
IlPB74lS279 
_. -..,----. 
l:IL::i£/!:I(.; 

9LS2iSM 
;;J"Lv2n, 

74LS2i9 
54LS279 
74LS279 
SN54LS279 
SN74LS279 

Source 

Hitachi 
Hitachi 

tlTI 
ITI 
Mitsubishi 

tMotorola 
Motorola 

tNational 
National 

t Signetics 
Signetics 

t Signetlcs 
Sigletics 

tTl 
TI 
Toshiba 
TRW 

t Fairchild 
Fairchild 
ITI 
ITI 

tNational 
National 
NEC America 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
tSignetics 

Signetics 
t Signetics 

Signetics 
tTi 

TI 
tTl 

TI 

t Fairchild 
Fairchild 

t Signetics 
Signetics 

tTl 
TI 

Fairchild 
t Fairchild 
t Fairchild 

Fairchild 
ITI 

tMotorola 
Motorola 

tNational 
National 
NEC Amenca 
-Raytheon 

tMaytheon 
tRaythoon 

Raytheon 
t Signetics 

Signetics 
tTl 
n 

Hex Set Reset Latch (Common Reset) 
TTL ZN54118 tFerranti 

ZN74118 Ferranti 
ZN54119 tFerranti 
ZN74119 Ferranti 

Line 

130 

140 

150 

160 

170 

1

180 

I 

190 

I 
I 

Bold face indicates additional data Is provided on the page noted. 

246 Ie MASTER 1978 



MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Device Source Line Function Device Source Line Fooction Device Source Line 

Memories Memories (Cont'd) Multiplexers (Cont'd) 

For additional information on these and larger TTL TTL-LS (Cont'd.) TTL (Cont'd.) 
compatible memories, see the Master Selection Guide 25LS170C Raytheon SN74157 AMD 
Memory section 25LS170M tRaytheon 9322C Fairchild 
8 bit Multiport Register (RAM with simultaneous 54LS170 t Signetics 9322M t Fairchild 
Read/Write) 74LS170 Signetics 54157 t Fairchild 
TTL 9338C AMD SN54LS170 ttl 74157 Fairchild 

9338M tAMD SN74LS170 TI ZN54157 tFerranti 130 
9338C Fairchild ZN74157 Ferranti Q) 

9338M t Fairchild 16 bit (4x4) Register File, Simultaneous Read/Write, 
HD74157 Hitachi 

"'0 
Three State 70 

1TI9322-1 ITT :l 
Octal Storage Register (two stage, 4 bit wide shift TTL-LS AM25LS67OC AMD (!J 
register) AM25LS670M tAMD 

1TI9322-5 ITT 

TTL-LS SN54LS396 ttl SN54LS670 tAMD 
ITT54157 tlTT C 

SN74LS396 TI Im4157 ITT 0 
SN74LS670 AMD M53357 Mtlsubishi -Dual Rank 8 bit Shift Register (8 Bit 1/0 Buffer, "D" 9LS670C Fairchild MC8322 Motorola 

0 
Q) 

Register, and Serial "B" Register) 9LS670M t Fairchild MC9322 tMotorola 
TTL-LS DM76LS52 tNational 54LS670 t Fairchild MC54157 tMotorola 

Q) 
140 CIJ DM86LS52 National 74LS670 Fairchild MC74157 Motorola 

DM76LS62 tNational 10 Im4LS670 ITT L. 
DM8322 National Q) 

DM86LS62 National SN54LS670 tMotorola 80 DM9322 tNational +-' 

SN74LS670 Motorola en 
16 bit Active Element Memory DM54157 tNational ca 
TTL 93407C Fairchild DM54LS670 tNational DM74157 National ~ 

93407M t Fairchild DM74LS670 National 1lP874157 NEG America 
HM2501 Hitachi 9LS670C Raytheon RC8233 Raytheon 
MC4oo4 Motorola 9LS670M tRaytheon RM8233 tRaytheon 
MC4005 Motorola 25LS670C Raytheon RC9322 Raytheon 
MC4304 tMotorola 25LS670M tRaytheon RM9322 tRaytheon 150 
MC4305 tMotorola 54LS670 tRaytheon 54157 tRaytheon 
SN5481A ttl 20 74LS670 Raytheon 74157 Raytheon 
SN7481 A TI 54LS670 t Signetics 90 N8233 Signetics 
7481 TRW 74LS670 Signetics S8233 t Signetics 

16 bit Active Element Memory, Gated Write SN54LS670 ttl 54157 t Signetics 

TTL M53284 Mitsubishi SN74LS670 TI 74157 Signetics 

IlPB7484 NEG America 16 bit (8x2) Multipart Register File, Simultaneous N9322 Signetics 

SN5484A ttl Read/Write, Three State SN54157 ttl 

SN7484A TI TTL SN74172 TI SN74157 TI 

16 bit (4x4) Register File, Simultaneous Read/Write, TTL-S 74S172 Signetics TTL-LS AM25LS157G AMD 160 

Open Collector AM25LS157M AMD 

TTL 54170 t Fairchild 30 16 bit (4x4) Content Addressable Memory SN54LS157 tAMD 

74170 Fairchild TTL 3104 Intel SN74LS157· AMD 

ZN54170 fFerranti 32 bit (8x4) Multiport RAM 100 9LS157C Fairchild 

ZN74170 Ferranti TTL-S N82S12 Signetics 9LS157M t Fairchild 

HD2540 Hitachi N82S112 Signetics 54LS157 t Fairchild 

M53370 Mtlsubishi 74LS157 Fairchild 

DM74170 National 
64 Bit (16x4) Register File with Latch, Three State Im4LS157 ITT 

IlPB74170 NEG America 
TTL-S DM85S68 National (1295) SN54LS157 tMotorola 

54170 tRaytheon 64 Bit (32x2) Simultaneous Read/Write RAM SN74LS157 Motorola 170 

74170 Raytheon TTL-S DM86S21 National DM54LS157 tNational 

54170 t Signetics 40 N82S21 SigneticS DM74LS157 National 

74170 Signetics 64 Bit (16x4) Simultaneous Read/Write RAM with 
IlPB74LS157 NEG America 

SN54170 ttl 9LS157C Raytheon 
SN74170 TI 

output register 9LS157M tRaytheon 
TTL 9410C Fairchild 110 25LS157C Raytheon 

TTL-LS AM25LS17OC AMD 9410M t Fairchild 25LS157M tRaytheon 
AM25LS170M tAMD 

64 Bit (16x4) RAM with two output ports 54LS157 tRaytheon 
SN54LS170 tAMD 
SN74LS170 AMD TTL AM29704C AMD 74LS157 Raytheon 

9LS170C Fairchild AM29704M tAMD 54LS157 Signetics 180 

9LS170M t Fairchild AM29705C AMD 74LS157 Signetics 

54LS170 t Fairchild 50 AM29705M tAMD SN54LS157 ttl 

74LS170 Fairchild 80 bit (16x5) First In/First Out Memory, Asynchronous, 
SN74LS157 TI 

Im4LS170 ITT Three State TTL-S SN54S157 tAMD 
SN54LS170 tMotorola TTL-S SN74S225 TI SN74S157 AMD 
SN74LS170 Motorola 93S22C AMD 
DM54LS170 tNational Multiplexers 93S22M tAMD 
DM74LS170 National 54S157 t Fairchild 
9LS170C Raytheon Quad 2 Input Multiplexer, Non Inverting 120 74S157 Fairchild 
9LS170M tRaytheon TTL 9322C AMD M5S157 Mtlsubishi 190 
54LS170 tRaytheon 9322M tAMD DM74S157 National 
74LS170 Raytheon 60 SN54157 tAMD 54S157 tSignetics 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Multiplexers (Cont'd) 

TTL-S (Cont'd.) 
74S157 Signetics 
N82S33 Signelics 
SN54S157 tTl 
SN74S157 n 

Quad 2 Input Multiplexer, (Three State 54/74157) 
TIL DM7123 National 

DM8123 tNational 

Quad 2 Input Multiplexer with Storage 
TIL 54298 t Fairchild 

74298 Fairchild 
MC54298 tMotorola 
MC74298 Motorola 
54298 t Signetics 
74298 Signetics 
SN54298 tTl 
SN74298 TI 

Quad 2 Input Digital Multiplexer (Suitable for Driving 
Adders, Registers) 
TIL MC7266 Motorola 

MC8266 tMotorola 
RC8266 Raytheon 
RM8266 tRaytheon 
N8266 Signelics 
S8266 t Signelics 

TTL-S N82S33 Signetics 
N82S66 Signelics 

Quad 2 Input Multiplexer, Open Collector (for adder, 
registe~ input) 
TIL MC7267 

MC8267 
RC8267 
RM8267 
N8267 
S8267 

TIL-S N82S34 
N82S67 

Quad 2 Input Multiplexer, Inverting 
TTL 

TIL-LS 

M53358 
54158 
74158 
54158 
74158 

AM25LSl58C 
AM25LSl58M 
SN54LSl58 
SN74LSl58 
9LSl58C 
9LS158M 
54LSl58 
74LSl58 
Im4LSl58 
SN54LSl58 
SN74LS158 
DM54LS158 
DM74LS158 
9LS158C 
25LS158C 
25LS158M 
9LS158M 
54LS158 
74LSl58 
54LS158 
74LS158 
SN54LSl58 
SN74LS158 

(Continued) 

Motorola 
tMotorola 

Raytheon 
tRaytheon 

Signelics 
tSigneIics 

Signetics 
Signe\ics 

Mitsubishi 
tRaytheon 

Raytheon 
t Signetics 

Signelics 

AMD 
tAMD 
tAMD 

AMD 
Fairchild 

t Fairchild 
t Fairchild 

Fairchild 
ITI 

tMotorola 
Motorola 

tNatio:1a! 
National 
Raytheon 
Raytheon 

tRaytheon 
tRaytheon 
tRaytheon 

Raytheon 
t Signetics 

Signetics 
tTl 

TI 

t Military Temperature Range (-55' to 125'C) 

248 

I 

I 

Line Function Device Source 

Multiplexers (Cont'd) 

Quad 2 Input Multiplexer, Inverting (Cont'd.) 
TIL-S SN54S158 tAMD 

SN74S158 AMD 
54..S158 t Fairchild 

- 74S158 Fairchild 
M5S158 Mitsubishi 
DM74S158 National 
54S158 tS~tics 
74S158 Signelics 
N82S66 Signetics 

10 SN54S158 tTl 
SN74S158 TI 

Quad 2 Input Multiplexer, Inverting Three State 
TIL-LS AM25LS258C AMD 

AM25LS258M tAMD 
SN54LS258 tAMD 
SN74LS258 AMD 
9LS258C Fairchild 
9LS258M t Fairchild 
54LS258 t Fairchild 

20 74LS258 Fairmld 
Im4LS258 ITI 
SN54LS258 tMotorola 
SN74LS258 Motorola 
DM54LS258 tNational 
DM74LS258 National 
I1PB74LS258 NEC America 
9LS258C Raytheon 
9LS258M tRaytheon 
25LS258C -Raytheon 
25LS258M tRaytheon 

30 54LS258 tRaytheon 
74LS258 Raytheon 
74LS258 Signetics 
SN54LS258 tTl 
SN74LS258 TI 

TIL-S SN54S258 tAMD 
SN74S258 AMD 
54S258 t Fairchild 
74S258 Faiiclild 
M5S258 Mitsubishi 

40 54S258 t Signetics 
74S258 Signetics 
SN54S258 tTl 
SN74S258 TI 

Quad 2 Input Multiplexer, Non Inverting, Three State 
TIL-LS AM25LS257C AMD 

AM25LS257M tAMD 
SN54LS257 tAMD 
SN74LS257 AMD 
9LS257C Fairctild 

50 9LS257M t Fairchild 
54LS257 t Fairctild 

I 74LS257 Fairchild 

I Im4LS257 ITI 
t"'1.1~.I1 t"'1" ..... ~ ..L 

SN74LS257 ~v1otoiola 

DM54LS257 tNationa: 
DM74LS257 National 
I1PB74LS57 NEC America 
9LS257C Raytheon ' 

60 9LS257M tRaytheon 
25LS257C Raytheon 
25LS257M tRaytheon 
54lS257 tRaytheon 
74LS257 Raytheon 
54LS257 tSignetics 
74lS257 Signetics 

(Continued) 

• Typical Values 

Une 

70 

80 

90 

100 

110 

1

120 

Function Device Source 

Multiplexers (Cont'd) 

TIL-LS (Cont'd.) 
SN54LS257 tTl 
SN74LS257 TI 

TIL-S SN54S257 tAMD 
SN74S257 AMD 
54S257 t Fairchild 
74S257 Fairchild 
M5S257 MilsJDshi 
OO74S257 National 
74S257 Signetics 
SN54S257 tn 
SN74S257 TI 

Quad 2 Input Multiplexer, Inverting, Open Collector 
TIL RC8234 Raytheon 

RM8234 tRaytheon 
N8234 Signelics 
S8234 t Signetics 

Quad 2 Input Multiplexer, Conditional Complementing, 
Open Collector 
TIL RC8235 Raytheon 

RM8235 tRaytheon 
N8235 $9le1ics 
S8235 tSignetics 

Quad 3 Input Multiplexer, Conditional Complementing 
TIL RC8263 Raytheon 

RM8263 tRaytheon 
N8263 Signelics 
S8263 tSignetics 

Quad 3 Input Multiplexer, Open Collector, Cond~1 
Complementing, Output Enable 
TIL RC8264 Raytheon 

RM8264 tRaytheon 
N8264 Signetics 
S8264 Signetics 

Quad 2 Input Multiplexer with Storage 
TIL-LS 9LS298C 

9LS298M 
AM25LS09C 
AM25LS09M 
SN54LS399 
SN74LS399 
9LS298C 
9LS298M 
54LS298 
74LS298 
SN54LS298 
SN74LS298 
9LS298C 
9LS298M 
54LS298 
74LS298 
74LS298 
SN54LS298 
SN74LS298 
SN54LS398 
SN74LS398 
SN54LS399 
SN74LS399 

TIL-S AM25S09C 
AM25S09M 

Dual 4 Input Multiplexer 

AMD 
tAMD 

AMD 
tAMD 
tAMD 

AMD 
Fairchild 

t Fairchild 
t Fairchild 

Fairchild 
tMotoro!a 

Motorola 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
Signelics 

tTl 
TI 

tTl 
TI 

tTi 
Ti 

AMD 
tAMD 

130 TTL 54153_ t Fairchild 
Fairchild 

tFerranti 
Ferranti 
Hitachi 

74153 
ZN54153 
ZN74153 
HD2564 

(Continued) 

Una 

140 

150 

160 

170 

180 

, 

I I 
1 1 
1
190

1 
I I 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

FlIIction Device Source l.ile Function Device Source Una Function Device Source 

Multiplexers (Cont'd) Multiplexers (Cont'd) Multiplexers (Cont'd) 

TIL (Cont'd.) TIL-LS (Cont'd.) TIL-LS (Cont'd.) 
ITI54153 tlTI DM74LS253 National 74LS152 Fairchild 
Im4153 ITI "PB74LS253 NEG America SN54LSI52 tMotorola 
M53353 Mitsubishi 9LS253C Raytheon SN74LS152 Motorola 

MC4000 Motorola 9LS253M tRaytheon 9LS152C Raytheon 
MC4300 tMotorola 25LS253C Raytheon 9LS152M tRaytheon 
MC54153 tMotorola 25LS253M tRaytheon 54LS152 tRaytheon 
MC74153 Motorola 54LS253 tRaytheon 74LS152 Raytheon Q) 

DM54153 tNational 74LS253 Raytheon SN54LSI52 tTl "C 

DM74153 National 54LS253 t Signetics 8 Input Multiplexer, Complementary Output 
::::J 

~74153 NEG America 74LS253 Signetics TIL 9312C AMD 
(!) 

54153 tRaytheon SN54LS253 ttl 9312M tAMD c:: 
74153 Raytheon SN74LS253 TI 9312C Fairchild 0 
54153 t Signetics TIL-S SN54S253 tAMD 9312M t Fairchild 

:;::; 
74153 Sigletics 

(.) 
SN74S253 AMD 1TI9312-1 tin Q) 

SN54153 tn 54S253 t Fairchild 1TI9312-5 ITI 
SN74153 TI 

Q) 
74S253 Fairchild MC8312 Motorola en 

74153 TRW DM74S253 National MC9312 tMotorola ~ 

TIL-LS AM25LSI53G AMD 54S253 t Signetics DM8312 National (]) 

AM25LSI53M tAMD 74S253 Signetics DM9312 tNational 
..... 
tJ) 

SN54LSI53 tAMD Dual 4 Input Multiplexer, Inverting "PB9312 NEG America ctS 
SN74LS153 AMD TIL-LS 54LS352 t Fairchild 

RC8230 Raytheon ~ 
9LS153C Fairchild 74LS352 Fairchild 

RC8232 Raytheon 

9LS153M t Fairchild DM54LS352 tNational 
RC9312 Raytheon 

54LS153 t Fairchild DM74LS352 National 
RM8230 tRaytheon 

74LS153 Fairchild SN54LS352 ttl 
RM8232 tRaytheon 

Im4LS153 ITI SN74LS352 TI 
RM9312 tRaytheon 

SN54LSI53 tMotorola N8230 Signetics 

SN74LSI53 Motorola Dual 3 Input Multiplexer, Inverting, Three State S8230 t Signetics 
DM54LSI53 tNational TIL-LS 54LS353 t Fairchild N9312 Signetics 
DM74LSI53 National 74LS353 Fairchild N8232 Sigletics 

"PB74LSI53 NEG America DM54LS353 tNational S8232 t Signetics 
9LS153C Raytheon DM74LS353 National SN29312 n 
9LS153M tRaytheon SN54LS353 ttl SN39312 tn 
25LS153C Raytheon SN74LS353 TI TIL-S N82S30 Signetics 
25LS153M tRaytheon Dual 4 Input Multiplexer, Complementary Output N82S31 Signetics 
54LS153 tRaytheon TIL 9309C AMD N82S32 Signetics 
74LS153 Raytheon 9309M tAMD 
54LS153 t Signetics 9309C Fairchild 

8 Input Multiplexer, Complementary Output, Strobe 

74LS153 Signetics 9309M t Fairchild 
TIL 54151 t Fairchild 

SN54LSI53 ttl ITI9309-1 tin 
74151 Fairchild 

SN74LSI53 TI 1TI9309-5 In 
ZN54151 tFerranti 

MC8309 Motorola 
ZN74151 Ferranti 

TIL-S SN54S153 tAMD HD2549 Hitachi 
SN74S153 AMD MC9309 tMotorola HD2571 Hitachi 
54S153 t Fairchild DM8309 National HD74151 Hitachi 
74S153 Fairchild DM9309 National ITI54151 tlTI 
DM74S153 National "PB9309 NEG America Im4151 In 
M5S153 Mitsubishi N9309 Signetics M53351 Mitsubisli 
54S153 tSignetics S9309 t Signetics MC54151 tMotorola 
74S153 Signetics SN29309 TI MC74151 Motorola 
SN54S153 ttl SN39309 ttl DM54151A tNational 
SN74S153 TI 8 Input Multiplexer, Inverted Output DM74151A National 

Dual 4 Input Multiplexer (Three State 54/75153) TIL 54152 t Fairchild "PB74151 NEG America 

TIL DM7214 tNational, 74152 Fairchild 54151 tRaytheon 
DM8214 National MC54152 tMotorola 74151 Raytheon 

Dual 4 Input Multiplexer, Three State 
MC74152 Motorola 54151 t Signetics 

TIL-LS AM25LS253G AMD 
DM721 0 tNationai 74151 Signetics 

AM25LS253M tAMD 
DM7211 tNational SN54151A ttl 

SN54LS253 tAMD 
DM821 0 National SN74151A n 

SN74LS253 AMD DM8211 National 74151 TRW 

9LS253C Fairch~d 
54152 tRaytheon TIL-LS AM25LS151G AMD 

9LS253M t Fairchild 
74152 Raytheon AM25LS151M tAMD 

54LS253 t Fairchild 54152 t Signetics SN54LSI51 tAMD 

74LS253 Fairchild 
SN54152A ttl SN74LS151 AMD 

1TT74LS253 ITI 74152 TRW 9LS151C Fairchild 

SN54LS253 tMotorola TIL-LS 9LS152C Fairchild 9LS151M t Fairchild 

SN74LS253 Motorola 9LS152M t Fairchild 54LS151 t Fairchild 

DM54LS253 tNational 54LS152 t Fairchild 74LS151 Fairchild 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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CJ) 
"C 
:::J 

(!J 

c: 
o. .... 
() 
CJ) 

CJ) 
(J) 

Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function Device Source 

Multiplexers (Cont'd) 

TTL-LS (Cont'd.) 
Im4lS151 ITT 
SN54LS151 tMotorola 
SN74lS151 Motorola 
DM54LS151 tNational 
DM74LS151 National 
ILPB74LS151 NEC America 
9LS151C Raytheon 
9LS151~Y1 o,,~ ...... ,..,.. .... 

I tayuTQVtI 

25LS151C Raytheon 
25LS151M tRaytheon 
54LS151 tRaytheon 
74LS151 Raytheon 
54LS151 tSignetics 
74LS151 Signetics 
SN54LS151 tTl 
SN74LS151 TI 

ffi-S SN54S151 tAMD 
SN74S151 AMD 
54S151 t Fairch~d 
74S151 Fairchild 
93S12C Fairchild 
93S12M t Fairchild 
HD74S151 Hitachi 
M5S151 Mitsubishi 
DM74S151 National 
54S151 tSignetics 
74S151 Signetics 
SN54S151 tTl 
SN74S151 TI 

8 Input Multiplexer, Complementary Output (Three 
State 54/74151) 
TTL DM7121 t National 

DM8121 National 
i 8 Input Multiplexer, Complementary Output, Open 

Collector 
TTL 9313C Fairchild 

9313M t Fairch~d 
RC8231 Raytheon 
RM8231 tRaytheon 
NS231 Signetics 
S8231 t Signetics 
N9313 Signetics 

Sinput Multiplexer, Strobe, Complementary Output, 
Three State 
ffi DM54251 tNational 

DM74251 National 
SN54251 tTl I 
SN74251 TI 

TTL-LS AM25LS251C AMD 
AM25L5251M tAMD 
SN54LS251 tAMD 
SN74LS251 AMD ! 

9LS251C Fairchild 
9LS251M t Fairchild 
54LS251 t Fairchild 
74LS251 Fairchild 
Im4LS251 ITT 
SN54LS251 tMotorola 
SN74lS251 Motorola 
"PB74LS151 NEC America 
9LS251C Raytheon 
9LS251M tRaytheon 
25LS251C Raytheon 
25LS251ivl tRayiheon 
54LS251 tRaytheon 
74LS251 Raytheon 

(Continued) 

t Military Temperature Range (-55' to 125'C) 

250 

Line Function Device Source 

Multiplexers (Cont'd) 

TTL-LS (Conrd.) 
54LS251 t Signetics 
74LS251 Signetics 
SN54LS251 tTl 
SN74LS251 TI 

TTL-S SN54S251 tAMD 
SN74S251 AMD 
54S251 t Fairchild 
74S251 Fairchild 

10 HD74S251 Hitachi 
M5S251 Mitsubishi 
DM74S251 National 
74S251 Signelics 
SN54S251 tTl 
SN74S251 TI 

8 Input Multiplexer, InvertinglNon Inverting, Control 
Storage 
TTL-LS AM25LS2535C AMD 

AM25LS2535M • tAMD 
20 AM2922C AMD 

AM2922M tAMD 

Dual 8 Input Multiplexer (two 8 to 1 sections) 
TTL SN74351 TI 

16 Input Multiplexer, Inverted Output, Strobe 
TTL 54150 t Fairchild 

74150 Fairchild 
ZN54150 tFerranti 
ZN74150 Ferranti 

30 HD2548 Hitachi 
HD74150 Hitachi 
M53350 MitsubisI'i 
MC54150 tMotorola 
MC74150 Motorola 
DM54150 tNational 
DM74150 National 
IlPB74150 NEC America 
54150 tRaytheon 
74150 Raytheon 
54150 t Signetics 

40 74150 Signetics 
SN54150 tTl 
SN74150 TI 
74150 TRW 

16 Input Multiplexer (Three State 54/74150) 
TTL DM7219 t National 

DMS219 National 

10 Input, Quad, 8 to 1 Programmable Multiplexer, 
Three State. 
TTL 29693C Raytheon (1494) 

50 29693M t Raytheon (1494) 

Multlvibrators 

I Monostable Multivibrator, Schmitt Trigger Input 
TTL 54121 t Fairchild 

I 74121 . Fairchild 
, ZN54121 t Ferranti 

ZN74121 Ferranti 
HD2543 Hitachi 

60 HD74121 Hitachi 
Im4121 tm 
Im4121 ITT 
M53321 Mitsubishi 
MC54121 t Motorola 
ivlC74i2i 
DM54121 
DM74121 

(Continued) 

Motoroia 
t National 

National 

• Typical Values 

Une Function Device Source Line 

Multlvibrators (Cont'd) 

TTL (Conrd.) 
70 54121 t SigMtics 

74121 Signetics 

II 
SN54121 tTl 
SN74121 TI 
TD34121 Toshiba 

1,401 
74121 TRW 

Retriggerable Monostable Multivibrator 
TTL 9601C AMD 

9601M tAMD 
9601C Fairchild 

80 9601M t Fairchild 
m9601-1 ITT 
ITI9601-5 ' tlTT 
MC8601 Motorola 
MC9601 tMotorola 
DM8601 National 
DM9601 tNational 150 
RF8601 Raytheon 
RF9601 tRaytheon 
N8T22 Signetics 
SN29601 TI 

90 
Retriggerable Monostable Multivibrator, with Reset 
TTL 9600C AMD 

9600M tAMD 
AM2600C AMD I 

I 
AM2600M tAMD 

1,60
1 

9600C Fairchild 
9600M t Fairchild 

1,00 II 
Retriggerable Monostable Multivibrator with Clear 
TTL 54122 t Fairchild 

74122 Fairchild 

I I ZN54122 tFerranti 

I 

ZN74122 Ferranti i 
ITT54122 tlTT 

I Im4122 ITT 
I M53322 Mitsubishi 

1

170 MC54122 tMotorola 
MC74122 Motorola 

I 74122 Signetics I 
I SN54122 tTl 

I 1'10 
SN74122 TI 

TTL-LS DM54LS122 tNational 
DM74LS122 National 

I 9lS122C Raytheon (275) 
9LS122M tRaytheon (275) I 54LS122 +D .. uthAnft /'J7C\ ' .. -, ............. ,.'WlI 

11so1 74LS122 Raytheon (275) 
SN54LSl22 tTl 
SN74LS122 TI 

Bidirectional Monostable Multivibrator (Low Level 
Input) 
TIL RC8T20 Ra , I 

I, I RMST20 t Ra= 
,120 N8T20 S:gnetlCS 

I , ~a~, ~~~~~:a.?!? MUItiVIOrator, :scnmltt I ngger Input 
\UUaIO'lIl'lI'::I) 

TiL SN54221 rAMD 
SN74221 AMD 
74221 Signetics 
SN54221 tTl 
SN74221 TI 

TTL-LS Im4LS221 ITT 

r~ 
DM54LS2"2i tNationai 
DM74LS221 National 
9LS221C Raytheon (275) 

(Continued) 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GU_IDE 

DIGIT AL-TTL (Cont'd) 

Function Device Source Una Function Device Source Une Function Device Source 

Multivibrators (Cont'd) Multivibrators (Cont'd) Shift Registers (Cont'd) 

TTL·LS (Cont'd.) TTL·LS (Cont'd.) TTL-LS (Cont'd.) 
9LS221M tRaytheon (275) 54LS123 tRaytheon (275) SN54LS195A tTl 
54LS221 tRaytheon (275) 74LS123 Raytheon (275) SN74LS195A TI 
74LS221 Raytheon (275) SN54LS123 tTl TTL·S SN54S195 tAMD 
54LS221 t Signetics SN74LS123 TI SN74S195 AMD 
74LS221 Signetics Dual Monostable Multivibrator (Double Edge) 93S00C Fairchild 
SN54LS221 TI TTL DM7853 tNational 93S00M t Fairchild 
SN74LS221 TI 

DM8853 National 54S195 Fairchild Q) 
"'0 

Dual Retriggerable Monostable Multivibrator with 
Dual Voltage Controlled Multivibrator 

74S195 Fairchild 
Reset (OR Triggered) DM74S195 National ::J 

TTL AM2602C AMD 
TTL 11C24C Fairchild 

74S179 Signetics (!) 

AM2602M tAMD 
MC4024 Motorola 

74S195 Signetics C 
9602C AMD 

MC4324 tMotorola 
N82S70 Signetics .Q 

9602M tAMD Shift Registers N82S71 Signetics ..... 
0 

96L02C Fairchild SN54S195 tTl Q) 
96L02M t Fairchild 4 Bit Parallel Input, Parallel Output Shift Register SN74S195 TI Q) 
9602C Fairchild TTL 9300C AMD 4 bit Parallel In, Parallel Out, Right/Left Shift Register en 
9602M t Fairchild 9300M tAMD TTL 5495 t Fairchild ~ 
ITT9602·1 tlIT SN54195 tAMD 7495 Fairchild Q) 
ITT9602·5 lIT SN74195 AMD 

..... 
ZN5495A tFerranti rn 

MC8602 Motorola 9300C Fairchild ZN7495A Ferranti a:s 
MC9602 tMotorola 9300M t Fairchild HD2534 Hitachi ~ 
DM8602 National 54195 t Fairchild ITT5495 tlTT 
DM9602 tNational 74195 Fairchild 1IT7495 ITT 
IlPB9602 NEG America ITT9300-1 tlTT M5395 Mitsubishi 
RF8602 Raytheon ITT9300-5 ITT M53295 Mitsubishi 
RF9602 tRaytheon ITT54195 tlTT MC4012 Motorola 
N9602 Signetics ITT74195 lIT MC5495 tMotorola 
S9602 t Signetics MC8300 Motorola MC7495 Motorola 

TTL·S AM26S02C AMD MC9300 tMotorola DM5495 tNational 
AM26S02M tAMD MC54195 tMotorola DM7495 National 
96S02C Fairchild MC74195 Motorola 5495 t Signetics 
96S02M t Fairchild DM8300 National 7495 Signetics 

Dual Retriggerable Monostable Multivibrator with Clear DM9300 tNational SN5495A tTl 

(AND Triggered) DM54195 tNational SN7495A TI 

TTL AM26123C AMD DM74195 National TD3495 Toshiba 

AM26123M tAMD IlPB74195 NEG America TTL·LS 9LS95C Fairchild 
SN54123 tAMD RC9300 Raytheon 9LS95M t Fairchild 
SN74123 AMD RM9300 tRaytheon 54LS95 t Fairchild 
54123 t Fairchild 54195 tRaytheon 74LS95 Fairchild 
74123 Fairchild 74195 Raytheon Im4LS95B ITT 
ZN54123 tFerranti 54195 t Signetics SN54LS95 tMotorola 
ZN74123 Ferranti 74195 Signetics SN74LS95 Motorola 
HD2561 Hitachi N9300 Signetics 9LS95BC Raytheon 
ITT54123 tlTT SN29300 TI 9LS9.5BM tRaytheon 
Im4123 ITT SN39300 tTl 54LS95B tRaytheon 
M53323 Mitsubishi SN54195 tTl 74LS95B Raytheon 
MC54123 tMotorola SN74195 TI 74LS95B Signetics 
MC74123 Motorola TTL·LS AM25LS195AC AMD SN54LS958 tTl 
DM54123 tNational AM25LS195AM tAMD SN74LS958 TI 
DM74123 Nationqj.. SN54LS195A tAMD 4 bit Universal Bidirectional Shift Register 
IlP874123 NEG America SN74LS195A AMD TTL SN54194 tAMD 
54123 tRaytheon 9LS195C Fairchild SN74194 AMD 
74123 Raytheon 9LS195M t Fairchild 54194 t Fairchild 
54123 t Signetics 54LS195 t Fairchild 74194 Fairchild 
74123 Signetics 74LS195 Fairchild ZN54194 tFerranti 
SN54123 tTl Im4LS195A ITT ZN74194 Ferranti 
SN74123 TI SN54LS195 tMotorola HD74194 Hitachi 
74123 TRW SN74LS195 Motorola ITT54194 tlIT 

TTL·LS AM25LS123G AMD jlP874LS195 NEG America Im4194 ITT 
AM25LS123M tAMD 9LS195AC Raytheon MC54194 tMotorola 
SN54LS123 tAMD 9LS195AM tRaytheon MC74194 Motorola 
SN74LS123 AMD 25LS195AG Raytheon DM54194 tNational 
Im4LS123 ITT 25LS195AM tRaytheon DM74194 National 
DM54LS123 tNational 54LS195A tRaytheon 54194 tRaytheon 
DM74LSl23 National 74LS195A Raytheon 74194 Raytheon 
9LS123C Raytheon (275) 54LS195A t Signetics 54194 t Signetics 
9LS123M tRaytheon (275) 74LS195A Signetics 74194 Signetics 

(Continued) (Continued) (Continued) 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function Device Source 

Shift Registers (Cont'd) 

TIL (Cont'd.) 
SN54194 tTl 
SN74194 TI 

TIL-LS AM25LSI94AC AMD 
AM25LSl94AM tAMD 
SN54LSl94A tAMD 
SN74LSl94A AMD 
9LS194C Fairchild 
9LS194M t Falrchiid 
54LS194 t Fairchild 
74LS194 Fairchild 
Im4LS194A ITI 
SN54LSI94 tMotorola 
SN74LS194 Motorola 
p.PB74LS194 NEG America 
9LS194AC Raytheon 
9LS194AM tRaytheon 
25LSI94AG Raytheon 
25LSI94AM tRaytheon 
54LS194A tRaytheon 
74LS194A Raytheon 
74LS194A S~ 
SN54LSI94A tTl 
SN74LSl94A TI 

TIL-S SN54S194 tAMD 
SN74S194 AMD 
54S194 t Fairchild 
74S194 Fairchild 
74S194 Signetics 
SN54S194 tTl 
SN74S194 TI 

4 bit Parallel In, Parallel Out, Right/Left Shift Register, 
Three State 
TTL-LS 9LS295C Fairchild 

9LS295M t Fairchild 
54LS295 t Fairchild 
74LS295 Fairchild 
SN54LS295 tMotorola 
SN74LS295 Motorola 
/lPB74LS295 NEC America 
9LS295AC Raytheon 
9LS295AM tRaytheon 
54LS295A tRaytheon 
74LS295A Raytheon 
74LS295 Signetics 
SN54LS2958 tTl 
SN74LS2958 TI 

14 bit Parallel In, Parallel Out, Cascadable Shift 
Register, Three State 
TIL-LS 9LS395C Fairchild 

54LS395 t Fairchild 
74LS395 Fairchild 
DM54LS395 tNational 

I DM74LS395 National 
jlPB74LS395 NEe America I . -- - .. 

9i..S395ii 

.- ---.-Raytneon (291) 
j Rayiheoo {al; 

74LS395 
54LS395 
74LS395 
SN54LS395A 
SN74LS395A 

tRa,1heon 
Raytheon 

t Signetics 
S~netics 

tTl 
TI 

4 bit Paranelln, Serial Out. Shift Register 
,TIl rAn .. 

I rCIII!;!UIU ..., .. ~ .. 
7494 Fairchild 

I ZN5494 tFerranti 
(Continued) 

t Military Temperature Range (-55' to 125'C) 

252 

,,,,,,,.\ 
,gIl 

(291) 

Lite 

I 
\10 

I 
I 
I 20 

I 
I~ 
I 
i 
I 

1,0 

I 

50 

I 

60 

Function Device Source 

Shift Registers (Cont'd) 

TIL (Cont'd.) 
ZN7494 Ferranti 
HD2533 Hitachi 
MC5494 tMotorola 
MC7494 Motorola 
5494 tSignetics 

I 
7494 Signetics 
SN5494 tTl 
SN?494 T! 

4 bit Parallel In, Serial Out, Shift Register, (with load, 
shift, hold control) 
TIL 54178 t Fairchild 

74178 Fairch~d 

MC7270 Motorola 
MC8270 tMotorola 
RC8270 Raytheon 
RM8270 tRaytheon 
S8270 t S~netics 
N8270 Signetics 
SN54178 tTl 
SN74178 TI 

4 bit Parallel In, Serial Out, Shift Register, with Reset, 
Complementary Output for last bit 
TIL 54179 t Fairchild 

74179 Fairchild 
MC7271 Motorola 
MC8271 tMotorola 
RC8271 Raytheon 
RM8271 tRaytheon 
N8271 ~netics 
S8271 t~tics 
SN54179 tn 
SN74179 TI 

TIL-S 74S179 Signetics 

4 bit Universal Shift Register, Binary Up/Down 
Counter, Synchronous 
TTL-S SN74S291 TI 

5 bit Parallel In, Parallel Out, Shift Register 
TIL 5496 t Fairchild 

7496 Fairchild 
ZN5496 tFerranti 
ZN7496 Ferranti 
HD2546 Hitachi 
HD7496 HItachi 
ITI5496 tin 
Im496 In 
~,,153295 Mitsub:s.~ 

MC5496 tMotorola 
MC7496 Motorola 
DM5496 tNational 
DM7496 National 
5496 t Signetics 
7496 Signetics 

I SN5496 tTl 
SN7496 TI 

I 7496 TRW 

Im4lS96 ITI 
ITI--L-L-S---------------------

54LS96 t Signetics 
74LS96 Signetics 
SN54LS96 tTl 
SN74LS96 TI 

5 bit Right/Left Shift Register with Clear 
TIL M54403 Mitsubishi 

a bit Parallel in, Paraiiei Out. Unidirectionai SMt 
Register 
TIL 54199 t Fairchild 

(Continued) . 

• Typical Values 

Lite 

70 

! 

I 
1

80 

90 

I 
I 
1,00 

I 
I 

1,,0 

I 
I 
I 

,120 

I 

130 

Function Device Source 

Shift Registers (Cont'd) 

TIL (Cont'd.) 
74199 Fairchild 
HD74199 Hitachi 
M53399 Mitsubishi 
DM54199 tNational 
DM74199 National 
54199 tRaytheon 
74199 Raytheon 
54199 t Sigr,etics 
74199 Signetics 
SN54199 tTl 
SN74199 TI 

8 bit Parallel In, Parallel Out, Right/Left Shift Register 
TIL 54198 t Fairchild 

74198 Fair~ 

HD74198 Hitachi 
M53398 Mitsubishi 
DM54198 tNational 
DM74198 National 
p.PB74198 NEG America 
54198 tRaytheon 
74198 Raytheon 
54198 t Signetics 
74198 Signetics 
SN54198 tTl 
SN74198 TI 

8 bit Universal Shift Register, Three State 
TIL DM7546 tNational 

DM8546· National 

TIL-LS AM25LS23C AMD 
AM25LS23M tAMD 
AM25LS299G AMD 
AM25LS299M tAMD 
SN54LS299 tAMD 
SN74LS299 AMD 
SN54LS323 tAMD 
SN74LS323 AMD 
Im4LS299 ITI 
Im4LS323 ITI 
9LS299C Raytheon 
9LS299M tRaytheon 
25LS23C Raytheon 
25LS23M tRaytheon 
25LS299C Raytheon 
25LS299M tRaytheon 
54LS299 tRaytheon 
74LS299 Raytheon 
SN54LS299 tTl 
SN74LS299 TI 
SN54LS323 tTl 

,. SN74LS323 TI 

ffi-S SN54S299 tTl 
SN74S299 TI 

8 bit Parallel In, Serial Out Shift Register, 
Complementary Output 

I TIL 

! 
54165 
74165 

I ZN54165 
ZN74165 
M53365 
MC54165 
MC74165 

.DM54165 
DM74165 
54165 
74165 
54165 

(Continued) 

t Fairchild 
Fairchild 

tFerranti 
Ferranti 
Milstbshi 

tMotorota 
Motorola 

tNationaJ 
National 

tRaytheon 
Raytheon 

t Signetics 

(300) 
(300) 

.(302) 
(302) 

Une 

140 

150 

160 

I 
. I 

11701 

I I 
I I 
j I 

I ! 
I 

H 
I 

I 

I 
I 

1

200 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL: (Cont'd) 

Function Device Source Line Ftnction Device Source Line FlIiction Device Source 

Shift Registers (Cont'd) Shift Registers '(Cont'd) Shift Registers (Cont'd) 

TTL (Cont'd.) TTL-LS (Cont'd.) TTL (Cont'd.) 
74165 Signelics 74LS164 Signelics 70 N8274 Signelics 
SN54165 tTl SN54LS164 tTl S8274 Signelics 
SN74165 TI SN74LS164 TI 10 bit Serial In, Parallel Out Shift Register 

TTL-LS 54LS165 t Fairchild 8 bit Serial In, Serial Out Shift Register TTL RC8273 Raytheon 
74LS165 Fairchild TTL 5491 t Fairchild RM8273 tRaytheon 
SN54LS165 tTl 7491 Fairchild N8273 Signelics Q) 
SN74LS165 TI ZN5491 tFerranti S8273 t Signelics :2 

8 bit Parallel In, Serial Out Shift Register with Clear 10 ZN7491 Ferranti 
Dual 5 bit Parallel In, Parallel Out Buffer Register, ::J 

TTL 54166 t Fairchild 
HD2524 Hitachi 

(clocked flip flops) (!) 
ITT5491 A tlTT 

74166 Fairchild 
Im491 A ITT 80 

TTL RC8200 Raytheon C 
ZN54166 tFerranti 

M5391 Mitsubishi 
RM8200 tRaytheon 0 

ZN74166 Ferranti 
M53291 Mitsubishi N8200 Si!J1e1ics +-' 

HD74166 Hitachi S8200 t Si!J1e1ics 
0 

MC5491 tMotorola Q) 
M53366 Mitsubishi . 

MC7491 Motorola Dual 5 bit Parallel In, Parallel Out, Buffer Register, Q) 
DM54166 tNational 

DM5491A tNational Inverting Output (clocked flip flops) 150 en 
DM74166 National 
54166 tRaytheon 

DM7491A' National TTL RC8201 Raytheon ~ 

IlPB7491 NEG America RM8201 tRaytheon Q) 
74166 Raytheon 20 +-' 

54166 tSignetics 
N8276 Signetics N8201 Signelics UJ 
5491 t S~netics S8201 tSignetics as 

74166 Signetics ::2: 
SN54166 tTl 

7491 Signetics 90 
Dual 8 bit Serial In, Serial Out, Shift Register 

SN74166 TI 
SN5491A tTl 

TTL 9328C AMD 
SN7491A TI 

TTL-LS SN54LS166 tTl T03491 Toshiba 
9328M tAMD 

SN74LS166 TI 9328C Fairchild 
TTL-LS 9LS91C Raytheon (272) 9328M t Fairchild 

8 bit Gated Serial In, Parallel Out Shift Register 9LS91M tRaytheon (272) 1TT9328-1 tlTT 160 
TTL SN54164 tAMD 54LS91 tRaytheon (272) ITT9328-5 ITT 

SN74164 AMD 74LS91 Raytheon (272) MC8328 Motorola 
54164 t Fairchild 30 SN54LS91 tTl MC9328 tMotoroia 
74164 Fairchild SN74LS91 TI RC8277 Raytheon 
ZN54164 tFerranti 

8 bit Serial/Parallel In Register with Sign Extend (for 100 RM8277 tRaytheon 
HD74164 Hitachi 

use with 25LS14/74LS384 Multiplier) N8277 Signelics 
ZN74164 Ferranti 

TTL-LS AM25LS22G AMD 
ITT54164 tlTT 4 bit Shifter, Three State (Shifts 0, 1, 2, or 3 bits under 

Im4164 ITT 
AM25LS22M tAMD 2 Una Select Control) 

M53364 Mitstbshi 
SN54LS322 tAMD TTL-S AM25S10C AMD 

DM7570 tNational 
SN74LS322 AMD AM25S10M tAMD 170 

DM8570 National 
25LS22C Raytheon (297) N25S10 Signetics 

DM54164 tNational 40 
25LS22M tRaytheon (297) 

DM74164 National 
SN54LS322 tTl Translators 

IlPB74164 NEG America 
SN74LS322 TI 

54164 tRaytheon Octal Storage Register, two stage 4 bit wide shift 110 Hex DTL to TTL Inverter 

74164 Raytheon register TTL 9109C Fairchild 

54164 t Signetics TTL-LS SN54LS396 tTl 9109M t Fairchild 

74164 Signetics SN74LS396 TI Hex TTL to DTL Inverter 
SN54164 tTl Dual Rank 8 bit Shift Register (8 bit I/O buffer, "A" TTL 9112C Fairchild 
SN74164 TI register, and serial "B" register) 9112M t Fairchild 
T03503 Toshiba TTL-LS DM76LS52 tNational Dual MOS to TTL Level Converter 

TTL-LS AM25LS164G AMD 50 DM86LS52 National TTL 9625C Fairchild 
AM25LS164M AMD DM76LS62 tNational 9625M t Fairchild 180 
SN54LS164 tAMD DM86LS62 National 

Dual MOS to m Level Translator, Three State 
SN74LS164 AMD 10 bit Parallel In, Parallel Out Buffer Register, with 120 m MC4068 Motorola 
1TT74LS164 ITT Reset (clocked flip flops) MC4368 tMotorola 
9LS164C Fairchild TTL RC8202 Raytheon MC54468 tMotorola 
9LS164M t Fairchild RM8202 tRaytheon MC74468 Motorola 
54LS164 t Fairchild N8202 Signelics 
74LS164 Fairchild S8202 tSigneIics 7 Unit MOS to TTL Level Converter 

SN54LS164 tMotorola TTL SN75270 TI 

SN74LS164 Motorola 60 10 bit Parallel In, Parallel Out Buffer Register, with 
Dual 2 Input NAND Gate, High Voltage to TTL 

DM54LS164 tNationai Reset, Inverting Output (clocked flip flops) 

DM74LS164 National TTL RC8203 Raytheon Interface, to 30v Input 

RM8203 tRaytheon m N8T18 Signetics 190 
IlPB74LS164 NEG America 

N8203 Siglelics 130 S8T18 t Signetics 
9LS164C Raytheon (272) 
9LS164M t Raytheon (272) S8203 t SigneOCs Dual TTL to MOS Voltage Translator 

S4LS164 t Raytheon (272) 10 bit Parallel In, Serial Out Shift Register TTL D130A t SiIiconix 

74LS164 Raytheon (272) TTL RC8274 Raytheon D130B Silicorix 

54LS164 tSigletics RM8274 tRaytheon D139A t Silicorix 

(Continued) (Continued) D139B Smconix 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-TTL (Cont'd) 

[)evice Source 

Translators (Cont'd) 

Dual 2 Input NAND TIL to MOS Voltage Translator 
TIL 9624C Fairchild 

9624M t Fairchild 
DHOO34 t National 
OHOO34C National 
OS78oo t National 
OS88oo National 
SN55180 tTl 
SN75180 TI 

Hex nL to MOS Voltage Translator 
TIL OS7812 tNational 

OS8812 , National 
OS78L 12 t National 
OS88L 12 National 
0123A t Srliconix 
01238 Siliconix 
D125A t Siliconix 
D1258 Siliconix 

Quad 2 Input NAND TIL to MOS Voltage Translators 
TIL OS781 0 t National 

DS8810 National 
DS7811 t National 
DS8811 National 

Quad 2 Input AND TIL to MOS Voltage Translators 
TIL OS7819 tNational 

OS8819 National 

Dual ECL to MOS Driver (also ECL to TIL) 
TIL MC75358 Motorola 

MC75368 Motorola 
SN75368 n 

Quad m to MOS Inverter/Driver, Three State 
TIL Im5367 ITT 

SN75357 n 
SN75367 TI 

For other translators, see Interface Sense Amplifiers 
and also Memory and Peripheral Drivers 

Miscellaneous 

Programmable Logic Array, Mask Programmed (See 
also Memory PLAs) 
TIL OM7575 tNational 

TIL·S 

0117576 
OM8575 
0M8576 

N82S2oo 

t National (1285) 
National (1285) 
National (1285) 

Signe1ics 
N82S201 Sigrdues 

Programmable Logic Arrays, Field Programmable (See 
also Memory PLAs) 
TIL IM5200 Intarsil 

HM7660 Harris 
HM7661 Harris 

m·s 82s1oo MMI 
82S101 MMI 
N82S1OO Signetics 
$825100 tSig1e1ics 
N82S;Ol Signetics 
S82S101 tSigneIJCS 
SN54S330 tTl 
SN74S330 TI 
SN54S331 tTl 
SN74S331 n 

4 bit True/Complement Zero/One Element 
ITL .. H 54H87 

74H87 
MC54H87 

(Continued) 

t Faircliiid 
Fairchild 

tMotorola 

t Military Temperature Range (-55' to 125'C) 

254 

line Function Device Source 

Miscellaneous (Cont'd) 

TIL·H (Cont'd.) 
MC74H87 Motorola 
SN54H87 tTl 
SN74H87 TI 

Dual 4 Input Expander (for H50, H53, H55) 
TIL·H 54H60 t Fairchild 

74H60 Fairchild 
ITI54H60 tlTI 
Im4H60 ITI 
DM54H60 tNational 
DM74H60 National 
54H60 t Signelics 
74H60 Signetics 
SN54H60 tTl 
SN74H60 TI 

Triple 3 Input Expander (for H52) 
TIL·H 54H6l t Fairchild 

74H61 Fairchild 
DM54H61 National 
54H61 t Signetics 
74H6l Signe1ics 
SN54H61 tTl 
SN74H61 TI 

3 2 2 3 Input AND OR Expander (for H50, H53, H55) 
TIL·H 54H62 t Fairchild 

74H62 Fairchild 
DM54H62 tNational 
DM74H62 National 
54H62 t Signe1ics 
74H62 Signetics 
SN54H62 tTl 
SN74H62 TI 

8 bit SucceSSive Approximation Register 
TIL AM2502C AMD 

AM2502M tAMD 
AM2503C AMD 
AM2503M tAMD 
2502 Intersil 
2503 Intersil 
DM2502 tNational 
DM2502C National 
DM2503 tNational 
DM2503C National 

12 bit Successive Approximation Register 
TIL AM2504C AMD 

AM2504M tAMD 
'lCnA 1 ... 4,.. ...... :1 
,~v..,. IIllGI';)1I 

DM2504 tNational 
DM2504C National 

8 bit Position Scaler (The output is shifted with respect 
to the input up to 8 positions as determined by a 3 bn 
selector COde.) 
TIL RC8243 Raytheon 

RM8243 t Raytheon 
N8243 Signencs 
88243 t C:innotil'O 

1 ... ·:1·· ....... -
6 bit Synchronous Binary Rate Muitipiier 
TIL 5497 t Fairchiid 

7497 Fairchild 
MC5497 tMotorola 
MC7497 Motorola 
SN5497 tTl 
SN7497 TI 

SyliChrooous Decade Raie Muiiipiier 
TIL 54167 t Fairchitd 

74167 Fairchild 
(Continued) 

• Typical Values 

Une Function Device Source 

Miscellaneous (Cont'd) 

TIL (Cont'd.) 
MC54167 tMotorola 
MC74167 Motorola 
SN54167 tTl 
SN74167 TI 

TIL·S 54S167 t Fairchild 
74S167 Fairchild 

4 bit Priority RegistSi, Cascadable 
TIL M53478 Mitsubishi 

SN54278 tTl 
SN74278 TI 

TIL·LS SN54LS278 tTl 
SN74LS278 TI 

8 Input Priority Encoder 
TIL 93l8C AMO 

9318M tAMD 
9318C Fairchild 
9318M t Fairchild 
HD74148 Hitachi 
M53348 Mitsubishi 
MC8318 Motorola 
MC9318 tMotorola 
DM8318 National 
DM9318 tNational 
DM54148 tNational 
DM74148 National 
I-lPB74148 NEC America 
54148 t Signetics 
74148 Signe1ics 
SN29318 TI 
SN39318 tTl 
SN54148 tn 
SN74148 TI 

TIL·LS AM2913C AMD 
AM2913M tAMD 
AM25LS148C AMD 
AM25LSl48M tAMD 
SN54LS148 tAMD 
SN74LSl48 AMD 
AM25LS2513C AMD 
AM25LS2513M tAMD 
SN54L$l48 tTl 
SN74LS148 TI 
SN54lS348 tTl 
SN74lS348 TI 

10 Input Priority Encoder 
m HD74147 Hitachi 

M53347 Mitsubishf 
DM54147 tNational 
DM74147 National 
I-lPB74147 NEC America 
54147 tSignetics 
74147 Signetics 
SN54147 tTi 
SN74147 ii 

TIL·LS SN54LS147 tTl 
SN74LS147 TI 

8 bit Parity Tree 
TIL MC4oo8 Motorola 

MC4308 tMotorola 
MC54408 tMotorola 
MC74408 Motorola 

Dual 4 bit Parity Tree 
TIL MC4010 Motorola 

MC431 0 tMotorola 

I 
I 
I 

I' 170i 

I 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Device Source Une Function Device Source Li1e Function Device Source 

Miscellaneous (Cont'd) Miscellaneous (Cont'd) Miscellaneous (Cont'd) 

9 bit Parity Generator/Checker BCD To Binary Converter (Three State 54/74184) TIL-LS (Cont'd.) 
TIL DM7220 tNational TIL DM8898 National 9LS13C Raytheon (264) 

DM8220 National Binary To BCD Converter 9LS13M tRaytheon (264) 

9 bit Odd/Even Parity Generator/Checker TIL M53385 Mitsubishi 54LS13 tRaytheon (264) 

TIL 54180 t Fairchild DM54185A tNational 74lS13 Raytheon (264) 

74180 Fairchild DM74185A National 54LS13 t Signetics 

ZN54180 tFerranti DM8899 National 74LS13 .Signetics 
Q) 

ZN74180 Ferranti SN54185A tTl SN54LSI3 tn :Q 
HD2525 Hitachi SN74185A TI SN74LS13 n 

::J 
HD74180 Hitachi Dual Pulse Synchronizer/Driver Quad 2 Input NAND Schmitt Trigger C!l 
ITI54180 tlTI TIL MC54120 tMotorola TIL 54132 t Fairchild c: 
Im4180 ITT MC74120 Motorola 74132 Fairchild .2 M53380 Mitsubishi SN54120 tTl HD74132 Hitachi +-' 
MC54180 tMotorola SN74120 TI M53332 Mitsubishi 0 
MC74180 Motorola MC54132 tMotorola 

Q) 

DM54180 tNational 
Quad Power Strobe (Vcc strobe or digit driver) 

MC74132 Motorola Q) 
TIL HD6600-2 fHarris (J) DM74180 National DM54132 tNational 

IlPB8262 NEG America 
HD6600-5 Harris 

DM74132 ~ 

HD6605-2 tHarris National 
IlPB74180 NEG America Q) 

HD6605-5 Harris 54132 t Signetics +-' 
54180 tRaytheon 74132 Si91etics 

(J) 

74180 Raytheon Phase Frequency Detector SN54132 tTl 
«S 

RC8262 Raytheon TTL llC44C Fairchild SN74132 TI ~ 
RM8262 tRaytheon MC4044 Motorola 

N8262 Signetics MC4344 tMotorola TIL-LS 9LS132C Fairchild 

S8262 t S~netics 9LS132M t Fairchild 
Contact Bounce Eliminator 54LS132 t Fairchild 

54180 t Signetics TIL DM7544 tNational 74LS132 Fairchild 
74180 Signelics DM8544 National 1TI74LS132 
SN54180 tTl 

ITI 

SN74180 TI Quad Complementary Output Elements (for SN54LS132 tMotorola 

74180 TRW symmetrical generation of complementary outputs) SN751S132 Motorola 
TTL SN54265 tTl DM54LS132 tNational 

TTL-LS 54LS280 t Fairchild SN74265 TI DM74LS132 National 
74LS280 Fairchild 

Dual Zero Crossing Detector 9LS132C Raytheon (264) 
SN54LS280 tTl TTL N8T363 Signetics 9LS132M tRaytheon (264) 
SN74LS280 TI 54LS132 tRaytheon (264) 

TIL-S 82S62C AMD 
MaS Dynamic Memory Refresh Logic Circuit 74LS132 Raytheon (264) 

82S62M tAMD 
TTL MC8505 Motorola 74LS132 Signetics 

93S62C Fairchild Data Encryption, 4 Device Set 54LS132 t Signetics 

93S62M t Fairchild 12L 9414 Fairchild SN54LSI32 tn 

DM74S280 National 9415 Fairchild SN74LS132 TI 

74S280 S~netics 9416 Fairchild TIL-S 54S132 t Fairchild 
N82S62 Signetics 9417 Fairchild 74S132 Fairchild 
SN54S280 tTl Dual 4 Input NAND Schmitt Trigger SN54S132 tTl 
SN74S280 TI TTL 5413 t Fairchild SN74S132 TI 

12 Input Odd/Even Parity Checker/Generator 7413 Fairchild 
Hex Schmitt Trigger, Inverting 

TIL 9348C Fairchild ZN5413 tFerranti TIL 5414 t Fairchild 
9348M t Fairchild ZN7413 Ferranti 

7414 Fairchild 
HD2545 Hitachi 

HD7414 Hitachi TIL-S 93S48C AMD ITI5413 tlTT 
93S48M tAMD Iffi413 ITI M53214, Mitsubishi 

Cyclic Redundancy Checker M53213 Mitsubishi MC5414 tMotorola 

TIL 9401C Fairchild MC5413 tMotorola MC741.4 Motorola 

9401M t Fairchild MC7413 Motorola DM5414 tNational 

DM5413 tNational DM7414 National 
4 bit Universal Presettable Polynomial Generator DM7413 National 5414 t Signetics 
TTL MC8504 Motorola IlPB7413 NEG America 7414 Signetics 

Polynomial Generator 5413 tSignetics SN5414 tTl 

TTL MC8506 Motorola 7413 Signetics SN7414 TI 

Single Error Hamming Code Detector and Generator 
SN5413 tTl TIL-LS 9LS14C Fairchild 

TIL MC4041 Motorola 
SN7413 TI 9LS14M t Fairchild 
7413 TRW 54LS14 t Fairchild 

BCD To Binary/Binary To BCD Number Converter TTL-LS 9LS13C Fairchild 74LS14 Fairchild 
m MC4001 Motorola 

9LS13M t Fairchild 1TI74lS14 ITI 

BCD To Binary Converter 54LS13 t Fairchild SN54LS14 tMotorola 

TTL ZN54184 tFerranti 74LS13 Fairchild SN74SL14 Motorola 
ZN74184 Ferranti Im4lS13 ITI DM54LS14 t National 
DM54184 tNational SN74LS13 Motorola DM74LS14 National 
DM74184 National DM54LSI3 tNatiooal 9LS14C Raytheon (264) 
SN54184 tTl DM74LS13 National 9LS14M t Raytheon (264) 
SN74184 TI (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Miscellaneous (Cont'd) 

TTL-LS (Cont'd.) 
54LS14 
74LS14 
54LS14 
74LS14 
SN54LS14 
SN74LS14 

t Raytheon (264) 
Raytheon (264) 

tSignetics 
Signetics 

ttl 
TI 

Voltage Controlled Oscillator (or Crystal Controlled) 
TILlS SN54LS324 -loT' 

t" 

SN74LS324 TI 

Voltage Controlled Oscillator 
TTL-LS SN74LS320 TI 

Dual Voltage Controlled Oscillator (or Crystal 
Controlled) 
TTL-LS 

TTL-S 

SN54LS124 
SN74LS124 
SN54LS325 
SN74LS325 
SN54LS326 
SN74LS326 
SN54LS327 
SN74LS327 

SN54S124 
SN74S124 

ttl 
TI 

ttl 
TI 

tTi 
TI 

ttl 
TI 

ttl 
TI 

Voltage Comparator (Analog Input Digital Output) 
TTL -S 686C AMD 

~6M tAMD 

Decade Sequencer (sequential 1 of 10 Decoder), 
adjustable sequence length 
ffi 9319C Fairchild 

t Fairchild 
Fairchild 

9319M 
9320C 
9320M t Fairchild 

Bus Transfer Switch (transmit receive connections to 4 
bus terminals) 
ffi MC4060 

MC4363 
MC54460 
MC74460 

Motorola 
tMotorola 
tMotorola 

Motorola 

Triple Bidirectional Bus Switch, Three State (Connects 
any 2 of 3 inputs together) 
TTL-S MC6881 Motorola 

MC3449 Motorola 

Quad Bus Transceiver 
TTL-LS Im4LS242 ITT 

lTI74LS243 ITT 
54LS242 t Raytheon (282) 
74lS242 Raytheon (282) 
54LS243 t 'Raytheon (282) 
74LS243 Raytheon (282) 
74LS242 Signetics 
74LS243 Signetics 

'

I SN54LS242 tTl 
SN74LS242 TI 

1 SN54LS243 t TI 
1 _________ SN_74L_S_2_43 _______ T' ______ __ 

I TTL-S SN54S242 
SN74S242 
SN54S243 
SN74S243 

tAMD 
AMD 

tAMD 
AMD 

4 bit Parallel Bus Transceiver, Non Inverting, Three 
State 

t Military Temperature Range (-55' to 125'C) 

256 

Line Function Device Source 

10 

20 

50 

60 

Miscellaneous (Cont'd) 

TTL-S (Conl'd.) 
N8T28 Signetics 

4 bit Parallel Universal Bus TranSCeiver, Storage, 
Three State 
TTL-S SN54S226 tTl 

SN74S226 TI 

4 bit Parallel Bus Transceiver, Inverting Three State 
I TTL-S N8T26 AMD 

S8T26 tAMD 
MB424 Fujitsu 
MC8T26 Motorola 
N8T26 Signetics 
SN75136 TI 

4 bit Parallel Bus Transceiver, Open Collector Drivers 
TTL-S AM26S10C AMD 

AM26S10M t AMD 
AM26S11C AMD 
AM26S11M tAMD 
AM26S12C AMD 
AM26S12M t AMD 
AM26S12AC AMD 
AM26S12AM t AMD 
9640C Fairchild 
9640M t Fairchild 
9641 C Fairch~d 

9641 M t Fairchild 
MC26S10 Motorola 
MC26S11 Motorola 
26S10C Raytheon 
26S10M Raytheon 
26S 11 C Raytheon 
26S 11 M Raytheon 
AM26S10C tTl 
AM26S10M tTl 
AM26S11C TI 
AM26S11 M tTl 

8 bit Bidirection 110 Port 
TTL-S N8T31 Signetics (1898) 

8 bit Bidirectional 110 Port. Latched, Addressable 
TTL -S N8T32 Signetics (1898) 

N8T33 Signetics (1898) 
N8T3S Signetics (1898) 
N8T36 Signetics (1898) 
N8T39 Signetics (1909) 

Octal Bus Driver (Schmitt Trigger), Inverting. Three 
State 
TTL-LS AM25LS24OC 

AM25LS24OM 
• SN54LS240 

SN74LS240 
54LS240 
74lS240 

AMD 
tAMD 
tAMD 

AMD 
t Fairchild 

Fairchild 
1TI74LS240 ITT 
54LS240 t MMI 
74LS240 MMI 
57LS300 t MM! 
67LS300 
25LS240C 
25LS240M 
54LS24O 
74LS24O 
74LS240 
SN54LS240 
SN74LS240 

SN54S240 
SN74S240 

(Continued) 

MM! 
Raytheon 

t Raytheon 
t Raytheon (279) 

Raytheon (279) 
Signetics 

tTl 
TI 

tAMD 
AMD 

• Typical Values 

Line Function Device Source 

70 

80 

90 

I 
I 
1100 

I 
i 

I 
I 

I 
/110 

I 
I 

Miscellaneous (Cont'd) 

ffi-S (Cont'd.) 
54S24O 
74S24O 
57S3OO 
67S3OO 
54S240 
74S240 
SN54S240 

tMMI 
MMI 

tMMI 
MMI 

tRaytheon 
Raytheon 

ttl 
SN?4S240 T! 

Octal Bus Driver (Schmitt Trigger). Non Inverting, 
Three Siate, Symmetrical Controls 
TTL-LS AM25LS241C 

TTL-S 

AM25LS241M 
SN54LS241 
SN74LS241 
54LS241 
74LS241 
Im4LS241 
54LS241 
74LS241 
57LS301 
67LS301 
25LS241C 
25LS241M 
54LS241 
74LS241 
74LS241 
SN54LS241 
SN74LS241 

SN54S241 
SN74S241 
54S241 
74S241 
57S301 
67S301 
54S241 
74S241 
SN54S241 
SN74S241 

AMD 
tAMD 
tAMD 

AMD 
t Fairchild 

Fairchild 
ITT 

tMMI 
MMI 

tMMI 
MMI 
Raytheon 

tRaytheon 
tRaytheon 

Raytheon 
Signetics 

tn 
n 

tAMD 
AMD 

tMMI 
MMI 

tMMI 
MMI 

tRaytheon 
Raytheon 

tTl 
TI 

Octal Bus Driver (Schmitt Trigger), Non Inverting, 
Three State, Complementary Controls 
TTL-LS Im4LS244 ITT 

54LS244 t MMI 
74LS244 MMI 
57LS304 t MMI 
67LS304 MMI 
54LS244 t Raytheon 
74LS244 Raytheon 
74LS244 Signetics 
SN54LS244 t TI 
SN74LS244 TI 
SN74LS244 AMD 

I I TTL-S SN54S244 
SN74S244 
54$244 
74S244 
57S304 
67S304 
54S244 
74S244 

tAMD 
AMD 

tMMI 
MMI 

1
120 

I 
I I I , 
I 

Octal Bus Transceiver 

tMMI 
MMI 

tRaytheon 
Raytheon 

TTL-LS 54LS245 t MMI 
74LS245 MMI 
57LS3Q5 
67LS305 
SN54LS245 
SN74LS245 

tMMI 
MMI 

tTl 
TI 

(462) 
(462) 

(279) 
(279) 

(462) 
(462) 

(279) 
(279) 

(462) 
(462) 

Line 

140 

150 

160 

I 
I I 
11901 
I I 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont'd) 

Function Device Source 

Miscellaneous (Cont'd) 

Hex Current Sensing Interface Gate 
TIL-LS SN54LS63 tTl 

SN74LS63 TI 

Microprogram Sequencer 
TIL-LS AM2909C AMD 

tAMD 
AMD 

tAMD 
Intel 
Intel 

li1e Function 

AM2909M 
AM2911C 
AM2911M 
3001 
M3001 
MC2909C 
MC2909M 
MC2911C 
MC2911M 
IDM2909AC 
IDM2909AM 
IDM2911AC 
1DM2911AM 
p.PB2909 
p.PB2911 
AM2909C 
AM2909M 
AM2911C 
AM2911M 
8X02 
N3OO1 
53001 

Motorola 10 
tMotorola 

Motorola 
tMotorola 

National 
tNational 

National 
tNationai 

NEC Micro (1850) 
NEC Micro (1&50) 
Raytheon 20 

tRaytheon 
Raytheon 

tRaytheon 
SigneIics (1877) 
Signetics (1860) 

t Signetics (1860) 

Micro Address Generator (for bit slice microprocessor) 
TIL-S SN54S482 tTl 

SN74S482 TI 

t Military Temperature Range (-55' to 125'C) 

Ie MASTER 1978 

MASTER SELECTION ·GUIDE 

Source Una Function Device Source li1e 

• Typical Values 
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CD 
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Ie MASTER 

DIGITAL-Special 

Function Device Source 

Other Digital Devices 

Arithmetic Processor (supply 5 12v) 
TIL·S 9511 AMD 

9511·4 AMD 
MM5863 National 

Arithmetic Processor, 4 functions, ASCII Floating Point 
Computations (Supply 5v) 
TIL·S CY-45O CyberMtic 

Baud Rate Generator/Programmable Divider (ROM 
controlled divider) 
TIL·S MM5307 National 

COM5016T SMC 
COM5016 SMC 

Baud Rate Generator/Programmable Divider, Dual 
(ROM controlled divider) 
TIL·S COM5036 SMC 

COM5036T SMC 
BR1941 Western 

Correlator (Continually compares two independently 
clocked serial inputs and gives correlation output) 
TIL-S R5401 Reticon 

TCD1004J TRW 

Custom Arrays (Digital and Linear circuits customized 
in final metalization) 
TIL-S XR~ll-CHIP Exar 

XR·CHIP Exar 
XR400 Exar 
ECl-Array Fairchild 
ULA Ferranti 
MONOCHIP Interdesign 
MASTERMOS IMI 
ML200 Master Logic 
707 Micro Tech 
XCi60 Moioroia I XC 177 Motorola 
XC400 Motorola 
ECl·ARRAY NEC America 
ECl·ARRAY Plessey 
Ill·ARRAY Plessey 

I RTL-ARRAY Plessey 

I Calculators: See Linear Consumer 

Counter, 16 Bit, Non Volatile Storage, Parallel 
Input/Output, 500KHz (Supply 29,5vj 
TIL-S NCR2900 NCR 

Counter, 4 Decade (Counts and stores, BCD Output, 
0.5 MHz; suppiy 12,5v) 
TIL·S AY5-4057 GI 

Counter/Display Decoder, 4 Decade (7 Segment and 
BCD outputs, 0.25 MHz; supply 5v) 
TIL-S MK5002 Mostek 

MK5005 Mostek I MK5007 Mostek 

Counter. 5 Decade (includes storage. multiplexed BCD 
I output, 0.6 MHz, supplv 12,5v) 
I TIL·S 3815· Fairchild 

I Dual Counter (two 3 decade up/down counters with 
latch, BCD output. 0.5 MHz., supply 5 15 v) 
TIL·S LS7040 LSI Comp 

Counter/Display Driver, 1 Decade Up/Down, (7 
segment and BCD output, 0.5 MHz; supply 12, 27v) 
TIL·S MCS1003 tMOS 

Counter/Display Oriver,l Decade Up/Down, Preset (7 
segment and BCD output, 1 MHz) 
TIL-S HCTR0107 Hughes 

t Military Temperature Range (-55' to 125'C) 

258 

Line Function Device Source 

Other Digital Devices (Cont'd) 

Counter/Display Driver, 4 Decade Up/Down (7 
segment output, 0.6 M Hz, supply 12, 5v; BCD; and 
serial output versions available) 
TIL·S AY5·4007 GI 

AY5-4007A GI 
AY5-4007D GI 

10 Counter/Display Driver, 6 Decade Up/Down (7 
segment and BCD output, 1 MHz, presettable 
compare register. latched output. LED drive maximum 

I 
count 999999,995~59, or 595999 versions, supply 10 
15 v) 
TIL·S MK50395 Mostek 

MK50396 Mostek 
MK50397 Mostek 
MK50398 Mostek 
MK50399 Mostek 

Counter,6 Decade, BCD output, 5 MHz, 8 latches 
20 (supply 5 15v) 

TIL·S LS7031 LSIComp 

Counter/Display Driver, 7 Decade (7 segment output, 
supply 26v) 
TIL-S ICM7208 Intersil 

Counter, 8 Decade, BCD and 7 segment outputs, 5 
MHz, latches (supply 5 15v) 
TIL·S LS7030 LSI Comp 

Counter Time Base (Oscillator, programmable divider, 
1Q1 to 10', 2x1Q1, 6x1Q1, 6xl0' and 36xl0', (supply 

30 12,5v) 
TIL·S MK5009 Mostek 

Dual Counter/Timer 

1 

TIL-S MM5865 National 
DF215 SiIiconix (981) 

Down/Up TImer (0.1 and 1 second. Keyboard Entry) 
I TIL-S DF216 Siticordx 

I Elapsed Time Counter (0.01 seconds to 1 hour, supply 

I~ 
25v) 
TIL-S ICM7205 Intersil 

Elapsed TIme Counter (0.01 seconds to 24 hours, 

I supply 2 5v) 

I 
TIL·S ICM7045 Intersil 

Elapsed Time Counter-, Decimal, 0.1 seconds to 10 
hours, maximum count 2399999 (supply 2.5 4.5v) 
TIL·S ICM7045A Intersil 

Programmable Diode Matrix, 5x5 
TIL·S HM074 tHarris 

HM075 tHarns I 
HM076 tHarris 

50 Programmable Diode Matrix, 5x8 
TIL·S HM010 tHarris 

HM012 tHarris 
HM013 tHarris 

I 

I Programmable Diode Matrix, 8x5 
TIL-S HM080 tHarris 

HM081 tHarris 
HM084 tHarris 

----~----

Programmable Diode Matrix, 4xl0 
TIL-S HM090 tHarris 

60 HM091 tHarris 
HM093 tHarris 
HM0110 Harris 

Programmable Diode Matrix,10x4 
m·s HM050 tHarris 

HM051 tHarris 
HM055 tHarris 

(Continued) 

• Typical Values 

Line 

70 

80 

90 

1'00 

I 
I 

I 
110 

I 

Function Device Source 

Other Djgital Devices (Cont'd) 

TIL·S (Cont'd.) 
HM0104 Harris 

Programmable Diode Matrix,6x8 
TIL·S HM030 tHarris 

HM031 tHarris 
HM034 tHarris 
HMOl68 Harris 

Programmable Diode Matrix, 8x6 
TTL·S HM040 tHarris 

HM041 tHarris 
HM044 tHarris 
HM0186 Harris 

Programmable Diode Matrix, 18x5 
TIL·S M5451 0 Mitsubishi 

Programmable Diode Matrix, 10x16 
TIL·S S353 Siemens 

Divider, divide by 2, 525, supply 12v 
TIL-S MNl15 Panasonic 

Divider, divide by 2,625, supply 12v 
TIL·S MNl16 Panasonic 

Programmable Divider (any modulo from 3 to 262,145, 
supply 12,5) 
TIL·S 3816 Fairchild 

Divider, divide by 2, 0.2 to 1 GHz 
TIL·S MC1690 Motorola 

SP1690B Plessey 
SP8602A tPiessey 
SP8602B Plessey 
SP8602M Plessey 
SP8603A tPiessey 
SP8603B Plessey 
SP8603M Plessey 
SP8604A t Plessey 
SPB604B Plessey 
SPB604M Plessey 
SPB607A tPlessey 
SP8607B Plessey 
SPB607M Plessey 

Divider, divide by 3/4, 40 to 300 MHz 
TIL-S SPB720 

Divider, divide by 4, 0.15 to 1 GHz 
m·s MC1697 

MC1699 
SPB600A 
SPB600B 
SP8600M 
SP8601 A 
SPB601B 
SPB601M 
SPB613B 
SPB613M 
SPB614B 
SP8614M 
SP8615B 
SP8615M 
SP8616B 

Divider, divide by 4, above 1 GHz 
TIL-S l1C05C 

l1C05M 
SPB616B 
SPB617B 
SP8619B 

Divider, divide by 5, 0.2 to 1 GHz 

Plessey 

Motorola 
Motorola 

tPlessey 
Plessey 

'Plessey 
tPlessey 

Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Piessey 
Piessey 

Fairchild 
t Fairchild 

Plessey 
Plessey 
Plessey 

130 TIL·S SPB620A t Plessey 
(Continued) 

Line 

140 

150 

160 

I 

I I 

1

170 

lBO 

I 

190 
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MASTER SELECTION 

DIGITAL-Special (Cont'd) 

Function Device Source line Function Device . Source Li1e Function Device Source 

Other Digital Devices (Cont'd) Other Digital Devices (Cont'd) Other Digital Devices (Cont'd) 

TIl-S (Cont'd.) TIl-S (Cont'd.) Divider, divide by 64, above 1 GHz 
SP8620B Plessey SP8636B Plessey TIl-S SP8750B Plessey 
SP8620M Plessey SP8637B Plessey SP8750M Plessey 
SP8621A tPlessey SP8660A tPlessey SP8751B . Plessey 
SP8621B Plessey SP8660B Plessey SP8751M Plessey 
SP8621M Plessey SP8660M Plessey SP8752B Plessey 
SP8622B Plessey 

Divider, divide by 10, above 1 GHz Divider, divide by 100, to 150MHz Q) 
SP8622M Plessey :2 TIl-S SP8665B Plessey TIl-S DS8629 National 

Divider, divide by 5/6, 0.2 to 1 GHz SP8666B Plessey SP8627 Plessey :::::J 
TIl-S 11C91C Fairchild SP8667B Plessey SP8628 Plessey CJ 

11C91M t Fairchild SP8629 Plessey C 
95H91C Fairchild Divider, divide by 10/11, 0.2 to 1 GHz 0 
MC12009 Motorola TIl-S llC90C Fairchild Divider, divide by 256, above 1 GHz -MC12509 tMotorola llC90M t Fairchild TIl-S SP8770B Plessey (,) 

SP8740A tPlessey 95H90C Fairchild SP8771B Plessey ~ 
SP8740B Plessey 95H90M t Fairchild SP8772B Plessey Q) 

SP8740M Plessey MC12013 Motorola Divider Extender, divide by 4, to extend division ratios 
CJ) 

SP8745A tPlessey MC12513 tMotorola of two modulus counters while maintaining the 
~ 

Q) 
SP8745B Plessey SP8640A t Plessey difference (ie 5/6 to 20/21) -en SP8745M Plessey SP8640B Plessey TIl-S SP8790A tPlessey CO 

Divider, divide by 617, 0.2 to 1 GHz SP8640M Plessey SP8790B Plessey ~ 
TIl-S SP8741A t Plessey SP8641A t Plessey SP8790M Plessey 

SP8741B Plessey SP8641B Plessey 

SP8741M Plessey SP8641M Plessey Divider Extender, divide by 8 tie extends 5/6 to 40/41) 
TIl-S SP8794A tPlessey 

SP8746A t Plessey SP8642A tPlessey 
SP8794B Plessey 

SP8746B Plessey SP8642B Plessey 
SP8794M Plessey 

SP8746M Plessey SP8642M Plessey 
SP8643B Plessey DVM logic, 3 1/2 Decade (for dual ramp integration 

Divider, divide by 8, 0.25 to 1 GHz SP8643M Plessey DVM, BCD or 7 Segment Output; supply 12 to 18 or 
TIl-S SP8670A t Plessey 

SP8646A tPlessey 18 to 24v) 
SP8670B Plessey 

SP8646B Plessey TIl-S AY5-3507 GI 
SP8670M Plessey 

SP8646M Plessey AY5-3510 GI 
SP8671A t Plessey 
SP8671B Plessey SP8647A t Plessey DVM logic 3 3/4 Digit (ramp integration BCD or 7 
SP8671M Plessey SP8647B Plessey segmen'! output, supply 7.5,15) 
SP8672A t Plessey SP8647M Plessey TIl-S AY5-3500 GI 
SP8672B Plessey SP8685A tPlessey 

SP8672M Plessey SP8685B Plessey DVM logic, 4 Digits (supply 17v) 

SP8685M Plessey TIl-S MN6032 Panasonic 
SP8735B Plessey 
SP8736B Plessey SP8690A tPlessey DVM logic, 4 1/2 Digit, (dual slope integration, supply 

SP8690B Plessey 15,5) 
Divider, divide by 8, above 1 GHz SP8690M Plessey TIl-S ADB4500 National 
TIl-S SP8675B Plessey SP8695A tPlessey 

SP8675M Plessey SP8695B Plessey 
DVM logic, 4 1/2 Decade (Multiplexed BCD output; 

SP8676B. Plessey 
SP8695M Plessey 

supply 12,5v) 

SP8676M Plessey TIl-S 3814C Fairchild 
SP8677B Plessey Divider, divide by 16,0.2 to 1 GHz DVM logic, 4 3/4 Digit, (dual ramp integration, BCD 
SP8677M Plessey TIl-S SP8650A tPlessey and 7 segment output, supply 5v) 

Divider, divide by.8/9, 0.25 to 1 GHz 
SP8650B Plessey TIl-S AY3-3550 GI 

TIl-S MC12011 Motorola SP8650M Plessey 

MC12511 tMotorola SP8651A tPlessey DVM logic: See also Interface Analog to Digital 

SP8743B Plessey SP8651B Plessey Converters, Decimal Output 

SP8743M Ples;:;ey SP8651M Plessey 
Electronic Organ Circuits: See Linear Consumer 

SP8748B Plessey SP8652A tPlessey 

SP8748M Plessey SP8652B Plessey Flip Flop, D Type (750 MHz, ECl or TIL supplies) 
SP8652M Plessey TIl-S l1C06C Fairchild Divider, divide by 10,0.2 to 1 GHz SP8659A tPlessey 

TIl-S SP8505 Plessey SP8659B Plessey Flip Flop, D Type Master Slave (ECl or TIL supplies) 
SP8515 Plessey 

SP8659M Plessey TIl-S l1C70C Fairchild 
SP8630A t Plessey 
SP8630B Plessey Divider, divide by 20, 0.2 to 1 GHz Frequency Synthesizers: See Linear Phase locked 

SP8630M Plessey TIl-S SP8657A tPlessey loop Circuits 

SP8631A tPlessey SP8657B Plessey 
Frequency to Voltage: See Linear Other Devices 

SP8631B Plessey SP8657M Plessey 
SP8631M tPlessey Divider, divide by 32, 0.2 to 1 GHz Gate, Dual ORINOR (5/4 Input, 700ns delay, ECl or 
SP8632A Plessey TIl-S SP8655A tPlessey TIL supplies) 
SP8632B Plessey 

SP8655B Plessey TIl-S l1C01C Fairchild 
SP8632M Plessey 

SP8655M Plessey 
SP8634B Plessey Gate, Dual ORINOR (4Input, 0.5 ns delay, ECl 

SP8635B Plessey Divider, divide by 64, 0.2 to 1 GHz supply) 

(Continued) TIl-S SP4020 Plessey TIl-S SP16F60 . Plessey 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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DIGITAL-Special (Cont'd) 

FlIlCIion Device Source Lile FtrIction Device Source Lile FtrIction 

Other Digital Devices (Cont'd) 

Hall Effect Switch (senses magnetic field) 
ffi-S DN830 Panasonic 

DM831 Panasonic 
DN834 Panasonic 
DN835 Panasonic 
DN837 Panasonic 
DN838 Panasonic 
DNa39 Panasonic 
SAS211 Siemens 
ULIiJ-3006 Spragl.'e 
ULN-3008 Sprague 10 
ULS-3006 Sprague 
TL170 TI 

Inverter, Triple PMOS 
TIL-S LM8942 Sanyo 

Latch, Quad with non volatile memory 
ffi-S MN91 02 Plessey 

Multiplexer/Demultiplexer, 8 channel latched, binary 
addressable(Supply 5 to 7Ov) 
ffi-S LS7110 LSI Camp 

Multivibrator, astable (programmable pulse width, 20 
current controlled pulse rep. rate, supply 3 7v) 
ffi-S MC3380 Motorola 

Pulse Group Encoder (2141) and Decoder (2151) for 
pulse width code systems (25' codes programmed by 
RC networks) 
ffi-S TMX2141 TMX 

I TMX2151 TMX 

Regulators, Switching: See linear Olher Devices 

Schmitt Trigger, Complementary Open Collector I~ I 
Output (supply 2.2 to 6v) I 
TIL-S ULN-3303 Sprague I I Schmitt irigger (Suppiy 6 io lOV) 
ffi-S LB8015 Sanyo 

Schmitt Trigger, Programmable 
TIL-S CA3098 tRCA 

CA3099 tRCA 

Schmitt Trigger, Zener Clamped Output (supply 2.2 to 
6v) I 

I 
TIL-S MCC102 Micro~ 

I ULN-3304 Sprague 40 

I Schmitt Trigger, Dual, Complementary Open Collector 
Outputs (supply 2.2 to 6v) I 
ffi-S MCC122 l.4icro Comp I 

ULN-3305 Sprague I I 
Schmitt Trigger, Dual one Open Collector Output, one I I 
Zener Clamped Output (supply 2.2 to 6v) 
ffi-S ULN-3306 Sprague 

Schmitt Trigger, Dual, Low voltage; 3.5v 
TIL-S SN76811 TI 

I Sequ __ entia_'_I_Boo_lean_Ana_lyz_er_, _mtC_· r_opr_og_r_am_mab_le__150 I TIL-S SSA. GI 

I SeriaJ 10 Parallel Converter, 33 bits (shift register with I I 
I ~lalch) I I 
I I I L-~ ;.4;.45559 Nationai I 

Shift Register, 8 bit with 8 corresponding analog 
switches 
ffi-S S05350 SiptX:s 

Tmers: See Unear Tmers 

Voltage to Frequency: See linear Other Devices I w_a_tch_C_ircoos_'_' . _See_··_· ~_'near_Consurne ___ r c_ir_CUl_'ts___1 00 I 
t Military Temperature Range (-55° to 125°C) • Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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Selection Guide 

Consumer Circuits 

Part No. Description Digits 
Power 

Process Packages 
Supplies 

S1424A Five Function LCD Watch with alternating 3112 +1.5V CMOS Die 
time/date mode and voltage tripler display 
options 

S1424C Five Function LCD Watch Circuit 3112 +1.5V CMOS Die 
S1425A Five Function LCD Watch Circuit 31.;2 +1.5V CMOS Chip Carrier 
S1427A Five Function LCD Watch Circuit 31.;2 +1.5V CMOS 40 Pin DIP 
S1856 Digital Clock Circuit - LED/Gas 3112 +6V to +16V P-I2 40 Pin DIP 

Discharge Auto Clock 
S1998A 50/60Hz Line LED Clock Circuit 4 +8V to +26V P-I2 40 Pin DIP 
S1998B 50/60Hz Line Clock - Gas Discharge 4 +8V to +33V P-I2 40 Pin DIP 
S1998C 50/60Hz Line Clock - Fluorescent 4 +8V to +16V P-I2 40 Pin DIP 
S2709 Fluorescent Automotive Digital Clock 4 +12V P-I2 22 Pin Plastic 
S2733 Six Function LCD Watch Circuit 4 +1.5V CMOS 40 Pin Plastic 

Organ Circuits 

Part No. Description Process 
Power Power 

Packages 
Supplies Dissipation 

S10110 Analog Shift Register P-I2 -24V - 8 Pin Plastic 
S10111 Analog Shift Register P-I2 -24V - 8 Pin Plastic 
S10129 Six-Stage Frequency Divider P-I2 -14V, -27V 350mW 14 Pin Plastic 
S10130 Six-Stage Frequency Divider P-I2 -14V, -27V 350mW 14 Pin Plastic 
S10131 Six-Stage Frequency Divider P-I2 -14V, -27V 350mW 14 Pin Plastic 
S2193 Seven-Stage Frequency Divider P-I2 -14V, -28V 300mW 14 Pin Plastic 
S2567 Rhythm Counter HI VT -15V, -27V 400mW 14 Pin Plastic 
S50240 Top Octave Synthesizer P-I2 -llV, -16V 360mW 16 Pin Plastic 
S50241 Top Octave Synthesizer P-I2 -llV, -16V 360mW 16 Pin Plastic 
S50242 Top Octave Synthesizer P-I2 -llV, -16V 360mW 16 Pin Plastic 
S50243 Top Octave Synthesizer P-I2 -llV, -16V 360mW 16 Pin -Plastic 
S50244 Top Octave Synthesizer P-I2 -llV, -16V 360mW 16 Pin Plastic 
S50145 Top Octave Synthesizer P-I2 -llV, -16V 360mW 16 Pin Plastic 
S8890 Rhythm Generator P-I2 -12V 400mW 40 Pin Plastic 
S9660 Rhythm Generator P-I2 -12V 400mW 28 Pin Plastic 

Remote Control Circuits 

Part No. Description Process 
Power 

110 Bits Packages 
Supplies 

S2600 Remote Control Transmitter CMOS +7V to +10V 11 16 Pin Plastic 
S2601 Remote Control Receiver P-I2 +10V to +18V 5 22 Pin Plastic 

Also available from AMI is the S2742/S2743/S2744 three-chip set for serial data encoding,decoding, and sequencing. 
The S2742 is the serial data decoder; the S2743 is the serial data encoder; the S2744 is the sequencer. The circuits are de
signed for coded remote control applications. Very few external parts are needed for most applications. 
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· Lo-.r-Po-.rer Sehottky 
FroDl Raytheon 
2SLS/9LS/S4LS/74LS 
Raytheon offers the full performance range of 
low-power Schottky devices: The new military 
standard 9LS, the high-performance 25LS, 
the old military standard 54LS and the industrial/ 
commercial standard 74LS. 

Raytheon specifies the more stringent JAN 
38510 AC load measurements, as well as the 
standard 15pF and 2K ohms load. The AC 
parameters for both loads are specified across 
the full operating temperature range. Raytheon 
has compiled the most comprehensive speci
fications available in the industry. See for 
yourself that R.aytheon standard products 
wilt meet or exceed your most demanding 
requirements. 

DeveloplDeat Plan Raytheon is 
NOW 1978 TOTAL one of the largest 

GATES 40 0 40 
FLIP-FLOPS 9 0 9 suppliers of both 
MSI 50 25 75 flat packs and 
TOTAL 99 25 124 dual-in-line ce-
ramic packages to the military market. We 

have 99 types available now, including 34 JAN 
qualified devices, with an additional 25 new 
products in development. 

10 ~""""""---r---I--'---'--'-....---r...., 

9 1-+-+--+--+-----1-+-+-+---t7"!--; 

-8 8 
~ 71-+-~'~rb~~-; 
+ N 6 ~--t-------+--:.I~--+-.,.-c--t-; 

i 5~~~-+-~~~ 
~ 

II 4 

~ 3 g 2 

1 
o L-..L-~......L....-.---,--~--'---'---' 

5 10 15 20 25 30 35 40 45 50 

Cl = Load Capacitance 

10 L I ! ! ~F
il- I 

i I I ! I 
-8 8 M,: Vee = 5.0V I I 
~ 7 + N ~ Rl = 2.OK ~hm. I I 

g. 6 1--1 I 15pF -

II 4 I ! 
~ 3 iii i i: 2 i I I I 

i I I I I 
i I I I I 

-550 -150 +25" +65" +105" 

Temperature In degrees centigrade. 

For your own full digital product catalog, 
contact your local distributor or Raytheon 
Company, Semiconductor Division, Dept. LS, 
350 Ellis Street, Mountain View, California 
94042, (415) 968-9211. 

Low-Power Sehottky Fandlies 

262 

Parameter 

IOL 
IOSL 
tpLH 

tPHL 
Fanout 

Oid Niiiiiary Standard 
54LS 

4mA(VOL(MAX)=0.4V) 
15mA-100mA 

20nS Max. 
20n8 Max. 

11 

New Miiitary Standard 
9LS 

4mA(VOL(MAX)=0.4V) 
15mA-100mA 

10n8 Max. 
10nS Max. 

11 

High-Perffiormance 
25LS 

8mA(VOL( MAX) =0.45V) 
1SmA-100mA 

10nS Max. 
10nS Max. 

22 

SEMICONDUCTOR DIVISION 1-1 
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RAYTHEON 
Your source for low-power 'Schottky 

9LS154Lsn4LS LOW-POWER SCHOTTKY 
Type Description Type Descriptio n Type Description 
lSOO Quad 2-input NAND gate lS137 Decoder/demultiplexer lS367 Hex buffer, 4-bit and 2-bit, .IS 
lSOl Quad 2-input NAND gate, OC lS138 3-to-8 decoder/demultiplexer lS368 Hex inverter, 4-bit and 2-bit, TS 
lS02 Quad 2-input NO R gate, OC lS139 Dual 2-to-4 decoder/demultiplexer lS373 Ocfal transparent latch 
lS03 Quad 2-input NAND gate, OC lS151 8-to-l line multiplexer lS374 Octal 0 flip-flop 
lS04 Hex inverter lS152 8-to-lline multiplexer lS377 Octal 0 flip-flop with enable 
lS05 Hex inverter, OC lS153 Dual 4-to-1 multiplexer lS384, 8-bit serial/parallel two's compli-
lS08 Quad 2-input AN 0 gate lS155 Dual 2-to-4 decoder/demultiplexer ment multiplier 
lS09 Quad 2-input AND gate, DC lS156 Dual 2-to-4 decoder/demultiplexer, lS385 Quad serial adder/subtractor ... 
lS10 Triple 3-input NAND gate OC lS395A 4-bit shift register, TS 0 -lS11 Triple 3-input AND gate lS157 Quad,2-to-1 line multiplexer lS670 4 x 4 register file, TS 0 

::l 
lS12 Triple 3-input NAND gate, DC lS158 Quad 2-to-l line multiplexer, '0 
lS13 Dual 4-input Schmitt trigger inverting 25LS HIGH-PERFORMANCE c: 

LOW-POWER SCHOTTKY 0 
lS14 Hex Schmitt trigger lS160 Decade counter, async clear .2 
lS15 Triple 3-input AND gate, OC lS161 Binary counter, async clear lS14 8-bit serial/parallel two's comple- E 
lS20 Dual 4-input NAN 0 gate lS162 Deca~e counter, sync clear ment multiplier Q) 

lS21 Dual 4-input AN o gate lS163 Binary counter, sync clear lS15 Quad serial adder/subtractor en 
lS22 Dual 4-input NAND gate, OC lS164 8-bit shift register (SIPO) lS22 8-bit serial/parallel register with c: 

0 
lS26 Quad 2-input NAND, 15V, OC lS170 4 x 4 register file, OC sign extender Q) 

lS27 Triple 3-input NO R gate lS174 ' Hex D-type flip-flop lS23 8-bit shift/storage register with 
.c: ->. 

lS28 Quad 2-input NOR buffer lS175 , Quad D-type flip-flop sync clear tU 

lS30 8-input NAND gate lS181 4-bit arithmetic logic unit lS122 Single retriggerable monostable a: 
lS32 Quad 2-input 0 R gate lS190 BCD decade counter, mode control multivibrator with clear 
lS33 Quad 2-input NOR buffer, OC lS191 4-bit binary counter, mode control lS123 Dual retriggerable monostable 
lS37 Quad 2-input NAND buffer lS192 BCD decade counter, up/down multivibrator with clear 

lS38 Quad 2-input NAND buffer, OC lS193 4-bit binary counter, up/down lS138 3-to-8 line decoder/demultiplexer 
lS40 Dual 4-input NAN 0 buffer lS194A 4-bit universal shift register lS139 Dual 2-to-4 line decoder/ 
lS42 1-of-l0 decoder lS195A 4-bit parallel shift register demultiplexer 

lS43 Excess 3 to decimal decoder lS196 4-bit presettable decade counter lS151 8-to-l line multiplexer, 

LS44 Excess gray to decimal decoder lS197 4-bit presettable binary counter complementary outputs 

lS51 Dual AOI gate lS221 Dual one-shot (very stable) lS153 Dual 4-to-l line multiplexer 

lS54 2-3-3-2-input ADI gate l~240 Octal inverting bus driver lS157 Quad 2-to-l line multiplexer 

lS55 2-wide, 4-input AOI gate lS241 Octal non-inverting bus driver lS158 Quad 2-to-l line multiplexer, 

lS73 Dual J-K flip-flop lS242 Quad transceiver inverting 

lS74 Dual 0 flip-flop lS243 Quad transceiver lS160 BCD decade counter, async clear 

lS75 Quad transparent latch lS244 Octal 3-state driver lS161 4-bit binary counter, async clear 

lS76 Dual J-K flip-flop lS251 8-to-l line multiplexer, TS l5162 BCD decade counter, sync clear 

lS77 Quad transparent latch lS253 Dual 4-to-1 multiplexer, TS lS163 4-bit binary counter, sync clear 

lS78 Dual J-K flip-flop lS254 1-of-16 decoder, TS lS170 4 x 4 register file, OC 

lS83A 4-bit full adder lS255 ' Dual 2-to-4 decoder/demultiplexer, lS174 Hex D-type flip-flop with clear 

lS85 4-bit magnitude comparator TS lS175 Quad D-type flip-flop with clear 

lSS6 Quad exclusive DR gate lS257 Quad 2-to-1 line mUltiplexer, TS lS181 4-bit arithmetic logic unit 

lS90 Decade counter lS258 Quad 2-to-1 line multiplexer, lS190 BCD decade up/down counter, sync. 

lS91 8-bit shift register inverting, TS lS191 4-bit binary up/down counter, sync 

lS92 Divide by 12 counter lS261 2 x 4 binary multiplier lS192 BCD decade up/down counter, sync 

lS93 4-bit binary counter lS266 Quad exclusive NOR gate, DC lS193 4-bit binary up/down counter, sync 

lS95B 4-bit shift register lS279 Quad set/reset latch lS194A 4-bit bidirectional universal shift 

lS107 Dual J-K flip-flop lS283 4-bit full adder, fast carry register 

lS109 Dual J-K flip-flop lS295A 4-bit shift register, TS lS195A 4-bit parallel access shift register 

lS112 Dual J-K edge-triggered flip-flop lS298 Quad 2-multiplexer with output LS251 8-to-l line multiplexer, TS 

lS113 Dual J-K edge-triggered flip-flop register lS253 Dual 4-to-l line data selectors/ 

lS114 Dual J-K edge-triggered flip-flop lS299 8-bit universal shift register mUltiplexers, TS 

lS122 Retriggerable one-shot lS322 8-bit serial/parallel register with lS257 Quad 2-to-1 line multiplexer, TS 

lS123 Dual one-shot sign extender lS258 Quad 2-to-1 line mUltiplexer, TS 

lS12.5 Quad 3-state buffer, low enable lS323 8-bit shift/storage register with lS299 '8-bit universal shift/storage register 

lS126 Quad 3-state buffer, high enable sync clear lSi70 4 x 4 register file, TS 

lS132 Quad 2-input Schmitt trigger lS365 Hex buffer, common enable, TS TS = tri-state outputs 
lS136 Quad exclusive 0 R gate, DC lS366 Hex inverter, common enable, TS 

DC = open collectors 

1-2 (€:AYTHEO~ 
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chmitt Triggers 

LS13 
DUAL 4-INPUT SCHMITT TRIGGER 

13 12 11 10 9 8 

Vee 
14 "~:::r=~~~~ 

1 2 3 4 5 6 
Die Size .057 x .057 

NC- No internal connection 

LS14 

2A 2Y 

GND 

71~ 
~mmmrndJm 
lA 1B NC 1C 10 1Y GND 

positive logic: V = ABCD 

HEX SCHMITT TRIGGER 

13 12 11 10 9 8 

Vee 
14 "rt'-~=ir=~~~ 

2 3 4 5 6 
Die Size .057 x .057 

Vce 6A 6Y 5A 5Y 4A 4Y 

[ill~~~l@,rp~ 
GND ~~lfrJ 

7 ~~~0 
lA lY 2A 2Y 3A 3Y GND 

pOsitive logic: V = A 

Recommended Operating Conditions 

Supply voltage, VCC 
High-!eve! output current, !OH 

Low-level output current, IOl 

Operating free-air temperature, T A 

tE:AYTHEOP) 
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LS13, LS14, LS132 

,-S132 
QUAD 2-INPUT SCHMITT TRIGGER 

13 12 11 10 9 8 

7 GND 

2 3 4 5 6 

Vee 48 4A 4Y 38 3A 3Y 

~mLfuJ 

mm~ 
1A 18 1Y 2A 28 2Y GND 

Die Size .057 x .057 

9LS/54LS 9LS/74LS 

Min Nom Max Min Max 
Unit 

Nom 

4.5 5 5.5 4.75 5 5.25 V 
-400 -400 J.1A 

4 8 rnA 
-55 125 0 70 °c 

1-3 
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Schmitt Trlg~aelr& 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Test Condltlons* 
9LS/54LS 9LS"4LS 

Unit Parameter Min Typ** Max Min Typ** Max 

VT+ Vee= 5V 1.4 1.6 1.9 1.4 1.6 1.9 V 
V

T
_ Vee= 5V .5 .8 1.0 .5 .8 1.0 V 

VT+- VT_ Vee= 5V 0.4 0.8 0.4 0.8 V 

VI Vee~ MIN, II = -18 rnA -0.65 -1.5 '-0.65 -1.5 V 

VOH Vee = MIN, 10H = -400J.lA, VI = 0.6V 2.5 3.4 2.7 3.4 V 

10L =4rnA 0.25 0.4 0.25 0.4 
VOL Vee = MIN, VI = 2V V 

10L = 8 rnA 0.35 0.5 

IT+ Vee= 5V VI = VT+ -0.14 -0.14 rnA 

IT_ Vee= 5V VI = VT_ -0.18 -0.18 rnA 

II Vee= MAX, VI =7V 0.1 0.1 rnA 

IIH Vee = MAX, VI = 2.7V 20 20 J.lA 

IlL Vee = MAX, VI = 0.4V -0.4 -0.4 rnA 

lOS Vee:::: MAX -15 -100 -15 -100 rnA 

LS13 2.9 6 2.9 6 

leeH Vee = MAX, VI=OV LS14, LS132 8.6 16 8.6 16 rnA 

LS13 4.1 7 4.1 7 

leeL Vee = MAX, VI = 4.5V LS14, LS132 12 21 12 21 rnA 

·For conditions shown as MIN or MAX, use the appropriate value specified under recommendea operating conditions for the applicable 
device type. 

··AII typical values are at Vee = SV, T A = 2SoC. 
tNot more than one output should be shorted at a time. 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 
-55°C +25°C +125°C 

Parameter 
Typ Max Min Typ Max 

Unit 
Min Max Min Typ 

Test Conditions: CL = 15pF, RL = 2kO 

LS13 16 28 15 22 16 30 

tpLH LS14 16 28 15 22 16 30 ns 

LS132 16 24 13 20 16 24 

LS13 22 38 18 27 20 38 

tpLH LS14 17 32 15 22 16 30 ns 

LS132 16 24 13 20 16 24 

Test Conditions: CL = 50 pF, R L = 2kn 

LS13 20 38 20 27 20 38 

tpLH LS14 20 38 20 27 21 38 ns 

LS132 20 29 17 25 20 29 

LS13 25 42 25 33 25 42 

tpHL LS14 21 38 20 27 21 38 ns 

LS132 20 29 17 25 20 29 

Note: AC specification shown under _55°C and +125°C are for 9LS devices only. All 50pF specifications 

are for 9LS only. 
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: Decoders 

I 

FEATURES 
• All Outputs Are High for Invalid Input Conditions 

• Also for Application as 
4-Line to 16-Line Decoders 
3-Line to 8-Line Decoders 

DESCRIPTION 

These monolithic decimal decoders consist of eight inverters 
and ten four-input NAND gates. The inverters are connected 
in pairs to make BCD input data available for decoding by 
the NAND gates. Full decoding of valid input logic ensures 
that all outputs remain off for all invalid input conditions. 

The LS42 BCD-to-decimal decoders, the LS43 excess-3-to
decimal decoders, and the LS44 excess-3-gray-to-decimal 
decoders feature inputs and outputs that are compatible for 
use with most TTL and other saturated low-level logic 
circuits. 

54LS circuits are characterized for operation over the full 
military temperature range of -55°C to 125°C; 74LS 
circuits are characterized for operation from O°C to 70o C_ 

LS44 

NO, LS42 LS43 EXCESS ALL TYPES 

BCD INPUT EXCESS 3·INPUT 3-GRA Y INPUT DECIMAL OUTPUT 

D C B A D C B A D C B A 0 I 2 3 4 5 6 7 8 9 

0 L L L L L L H H L L H L L H ~ H H H H H H H 

1 L L L H L H L L L H H L H L H H H H H H H H 

2 L L H L L H L H L H H H H H L H H H H H H H 

3 L L H H L H H L L H L H H H H L H H H H H H 

4 L H L L L H H H L H L L H H H H L H H H H H 

5 L H L H H L L L H H L L H H H H H L H H H H 

6 L H H L H L L II H H L H H H H H H H L H H H 

7 L H H H H L H L H H H H H H H H H H H L H H 

8 H L L L H L H H H H H L H H H H H H H H L H 

9 H L L H H H L L H L H L H H H H H H H H H L 

H L H l H H L H H L H H H H H H H H H H H H 

0 
H L H H H H H L H L L H H H H H H H H H H H 

::; H H L L H H H H H L L L H H H H H H H H H H 
« 

H H L H L L L L L L L L H H H H H H H H H H > 
~ H H H L L L L H L L L H H H H H H H H H H H 

H H H H L L H L L L H H H H H H H H H H H H 

H = high level. L = low level 
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LS42, LS43, LS44 

PIN-OUT DIAGRAM 

LS42 
BCD-TO-DECIMAL DECODER 

234567 

INPUTS OUTPUTS .. ~ 

Vnlj l~A ,~ B~ C'~ 5~ 
o 1 24 356 78 Jill 
~~~~m 
o 1 2 3 4 5 & GND 

OUTPUTS 

positive logic: see function table 

Die Size .077 x .065 

LS43 
EXCESS-3-TO-DECIMAL DECODER 

13 12 

14".1~.1 
15 11 

10 16 

234567 

9 

8 

OUTPUTS 

positive logic: see function table 

Die Size .077 x .065 

14 

15 

16 

LS44 
EXCESS-3-GRAY·TO-DECIMAL DECODER 

13 12 INPUTS .. 

11 

10 

9 
8 

OUTPUTS 
2 3 4 5 6 7 

positive logic: see function table 

I Die Size .077 x .065 
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LS42, LS43, lS44 Decoders 

Recommended Operating Conditions 
9LS/54LS 9LS/74LS 

Min Nom Max Min Nom Max 
Unit 

Supply voltage, Vcc 4.5 5 5.5 4.75 5 5.25 V 

High level output current, IOH -400 -400 p.A 

Low-level output current, IOL 4 8 rnA 

Operating free-air temperature, T A -55 125 0 70 °c 
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Test Condltions* 
9LS/54LS 9LS/74LS 

Parameter 
Min Typ** Max Min Typ** Max 

Unit 

V IH 2 2 V 

VIL 0.7 . 0.8 V 

VI Vcc=MIN, 11=-18mA -1.5 ":'1.5 V 

VOH 
VCC=MIN, VIH=2V, 

2.5 3.5 2.7 3.5 V 
VIL =VILmax IOH=-400p.A 

Vcc=MIN, VIH=2V, IIOL =4mA 0.25 0.4 0.25 0.4 
V VOL 

VIL =VILmax )IOL =8mA 0.35 0.5 

II Vcc=MAX, VI=7V 0.1 0.1 rnA 

IIH Vcc=MAX, . VI=2.7V 20 20 p.A 

IlL Vcc=~AX, VI=O.4V -0.4 -0.4 rnA 

lost VCC=MAX -15 -100 -15 -100 rnA 

Icc tt Vcc=MAX, 7 13 7 13 rnA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vee = 5V, T A = 25°C. 
tNot more than one output should be shorted at a time. 

ttlCC is measured with all outputs open and inputs grounded. 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

Parameter From To -Ssoc +2SoC +12SoC 

(Input) (Output) Min. Typ. Max. Min. Typ. Max. Min .. Typ. Max. 

Test CondItIon.: CL = 15pF, RL = 2k!l 

tpHL A,B,C or 0 Any output 15 26 14 25 15 26 
2 gate delay 

tpHL A,B,C or 0 Any Output 17 31 17 30 18 31 
3 gate delay 

tpLH A,B,C or 0 Any output 11 27 10 25 11 26 
2 gate delay 

tpLH A,B,C or 0 Any output 22 35 17 30 20 34 
3 gate delay 

T .. t Condition.: CL = SOpF, RL = 2kO 

tpHL A,B,C or 0 Any Output 18 32 18 31 '19 33 
2 gate delay 

tpHL A,B,C or 0 Any Output 21 35 22 35 23 36 
3 gate delay 

tpHL A,B,C or 0 Any Output 21 33 20 32 21 33 
2 gate delay 

tpLH A,B,C or 0 Any Output 29 36 25 38 28 40 
3 gate delay 

Note: AC specification shown under _55°C and +125°C are for 9LS devices only. All 50pF specifications 
are for 9 LS only. 
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1 

LS90 
DECADE COUNTER 

10 9 

LS93 

8 
7 

4-BIT BINARY COUNTER 

12 11 10 9 

8 

1 2 3 mmmm 
INPUT RO(1). NC NC NC 

B Ro(2) Vee 

Recommended Operating Conditions 

Supply voltage, Vee 
High-level output current, IOH 
I nw-ipupi nll'tnllt f'llrrpnt I", -_ ••. _._. ---.--- -_ •. _ .. _, 'VL 

Coun~ frequency, count (see Figure 1 on 2-46) 
A Input 
B input 
A input 

Pulse width, tw B input 

1 

Reset inDuts 
Reset inactive-state setup time, tsetup 
(\n.or~+;nn fr.ao_~;r +ornnO..-2+ttI"O T .. 
"',..,.vl ......... ~ I'""", "II' """""'_'W"~'''''' • A 
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LS90, LS92, LS93 

LS92 

12 11 10 9 

9LS/54LS 9LS"4LS 
Unit 

Min Nom Max Min Nom Max 

4.5 5 5.5 4.75 5 5.25 V 
-400 -400 JJ.A 

4 8 mft, 
0 ~~ U 32 

MHz 
0 16 0 16 
15 15 
30 30 ns 
15 15 
25 25 ns 

=1::1:: 1")1:: n ~n v("' 
IV ~ I 
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LS90,LS92, LS93 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Parameter Test Conditlons* 
9 LS/54LS90/92 9 LS174 LS90/92 

Min Typ** Max Min Typ** Max 
Unit 

V'H 2 2 V 

V'l 0.7 O.S V 

V, Vee=MIN, 1,=-1SrnA , -1.5 -1.5 V 

VOH 
Vee-MIN, V'H-2V, 2.5 3.4 2.7 3.4 V 
V'l =V'lrnax, IOH=-400J,LA ' 

Vee=MIN, V'H=2V, 'IOl =4rnA~ 0.25 0.4 0.25 0.4 
Val 

V'l =V'lrnax, IIOl =SrnA~ 0.35 0.5 
V 

Any reset Vee=MAX, VI=7V 0.1 0.1 

I, A input 
VCC=MAX, V,=5.5V 

0.2 0.2 rnA 
B input 0.4 0.4 

Any reset 20 20 

I'H A input Vee=MAX, V,=2.7V 40 40 J,LA 
B input SO SO 

Any reset -0.4 -0.4 

III A input Vee=MAX, V,=O.4V -2.4 -2.4 rnA 

Binput -3.2 -3.2 

lost Vee=MAX :-15 -100 -15 -100 rnA 

I LS90 9 15 9 15 
lee tt Vee=MAX, I LS92 9 15 9 15 

rnA 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Parameter Test Condltions* 
9 LS/54 LS93 9 LS174LS93 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 

V'l 0.7 O.S V 
VI Vee=MIN, 1,=-1SrnA -1.5 -1.5 V 

VOH 
Vee=MIN, V'H=2V, 

2.5 3.4 2.7 3.4 V 
Vil =V'lrnax, IOH=-400J,lA 

Val Vee=MIN, V'H=2V, IIOl =4rnA~1 0.25 0.4 0.25 0.4 
V 

V il =V'lrnax /IOl =SrnA~ 0.35 0.5 

II 
Any reset Vee=MAX, V,=7V 0.1 0.1 

rnA 
A or B input Vee=MAX, V,=5.5V 0.2 0.2 

IIH 
Any reset 

Vee=MAX, V,=2.7V 
20 20 

J,lA 
A or B input 40 40 

Any reset -0.4 -0.4 

III A input Vee=MAX, VI=O.4V -2.4 -2.4 rnA 
B input -1.6 -1.6 

lost Vee=MAX -15 -100 -15 -100 rnA 

leett Vee=MAX, 9 15 9 15 rnA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicab'e 
device type. , 

**AII typical values are at Vee = SV, T A = 2S°<::. 
tNot more than one output should be shorted at a time. 

tt ~ee is measured with all outputs open, both RO inputs grounded following momentary connection to 4.SV, and all other inputs grounded. 
~ Outputs are tested at specified 'Ol plus the limit value of I, l for the B input. This permits driving the B input while maintaining full fan-out 

capabi I ity . 
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ounters LS90, LS92, LS93 

.. h Switching Characteristics, Vee = SV Over Recommended Free-Air Temperature Range 
~ From To -55°C + 25°C +125°c 
~ r', Parameter (Input) (output) Min Typ Max Min Typ Max Min Typ 

~ i," Teat Conditions: Ct. = 15pF, AL = 2kn 

II. 
!o... 

0 ..... 
0 
::J 
"0 
c: 
0 
0 

E 
Q) 

en 
c: 
0 
Q) 

.s:::. ..... 
>. as 
a: 

f max LS90 
A OA 32 42 
8 as 16 

f max LS92 
A OA 32 42 
8 OR 16 
A OA 32 42 

fmax LS93 
8 as 16 

tpLH 13 20 10 16 LS90 A OA 
tPHL 15 22 12 18 
tPLH 13 20 10 16 

LS92 A OA 
tpHL 15 22 12 18 
tpLH 13 20 10 16 

LS93 A OA 
tpHL 15 22 12 18 
tPLH LS90 A aD 

35 51 32 48 
37 56 34 50 tPHL 

32 tpLH LS92 A aD 
35 54 48 
37 34 50 tPHL 56 

tpLH LS93 A aD 
49 76 46 70 

tpHL ,,49 76 46 70 
tPLH LS90 8 as 13 20 10 16 
tpHL 17 27 I 14 21 
tpLH LS92 B as 13 20 10 16 

14 tpHL 17 27 21 
tpLH LS93 I B as 13 20 i 10 16 ; 

14 21 tpHL 17 27 
tPLH LS90 I B Oc 24 39 21 32 
tPHL 27 42 23 35 
tPLH LS92 B Oc 13 20 10 16 
tPHL 17 27 14 21 
tPLH LS93 B Oc 

24 39 21 32 
tPHL I 27 41 23 35 
tPLH LS90 B aD 

24 39 21 32 
tPHL 27 41 23 35 
tPLH LS92 B aD 

24 39 21 32 
tPHL 27 41 23 35 
ta. u 38 57 34 51 -r,-n LS93 B aD 
tPHL 38 57 34 51 
tpHL LS90 Set-to-O Any 30 47 26 40 
tPHL LS92 Set-to-O Any 30 47 26 40 
tPHL LS93 Set-to-O Any 30 47 26 40 
tpLH LS90 Set-to-9 OA,QD 24 35 20 30 
tpHL Qs,Oc 24 47 26 24 

Note; AC specification sholNn under _55°C and +12SoC are for 9LS devices only. All 50pF specifications 

are for 9LS only. 

13 
15 
13 
15 
13 
15 
35 
37 
35 
37 
49 
49 
13 
17 
13 
17 
13 
17 
24 
27 
13 
17 
24 
27 
24 
27 
24 
27 
3R 
38 
30 
30 
30 
24 
24 

Max 
Unit 

MHz 

MHz 

MHz 

20 
22 ns 

20 
22 ns 

20 
22 ns 

51 
56 ns 

54 
56 ns 

76 
76 

ns 

20 
27 

ns 

20 
27 

ns 

20 
27 

ns 

39 
42 

ns 

20 
27 

ns 

39 
41 

ns 

39 
41 

ns 

39 
41 ns 

57 
57 ns 

47 ns 
47 ns 
47 ns 
35 
47 ns 
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LS90 LS92 . LS93 

= 5V Over Recommended Free-Air Temperature Ra 

OA 

LS92 A OA 

LS93 A .OA 

LS90 A 00 

LS92 A 0 0 

LS93 A 0 0 

LS90 B Os 

LS92 B Os 

LS93 B Os 

LS90 B Oc 

LS92 B Oc 

LS93 B Oc 

LS90 B 00 

LS92 B 00 

B 

o 0 
Note: AC specification shown under -55 C and +125 C are for 9LS devices only. All 50pF specifications 

are for 9LS only. 
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Shift Register 

LS91 

a-BIT SHIFT REGISTER 

DUAL·IN·lINE PACKAGE 

~00000[2] 
NC NC NC NC VCC NC NC 

positive logic: see function table 

FLAT PACKAGE 

OH NC 

0 

GJ0000~0 
NC NC NC VCC NC NC NC 

positive k>gic: see function table 

NC-No Internal Connection 

Recommended Operating Conditions 

Supply voltage, Vee 
High-level output current, IOH 

Low-level output current, IOL 

Clock frequency, fclock 
Width of clock or clear input pulse, tw 

Data setup time, t setup 

Data hold time, thold 

I Operating free-air temperature, T A 

[EAYTHEO:?) 
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Min 

4.5 

0 
20 
15 
5 

-55 , 

LS91, LS164 

LS164 
a-BIT SHIFT REGISTER (SIPO) 

9LS/54LS 

Nom Max 

5 5.5 
-400 

4 
25 

125 , , , 

OUTPUTS 
~~~ 

Vee 0H ~ OF ~ d a 
[ill 13 

mm[]mmmm 
A B 0A Os Oc 00 GNO 
'--y-J '--y---J 
SERIAL OUTPUTS 
INPUTS 

9LS174LS 

Min Max 
Unit 

Nom 

4.75 5 5.25 V 
-400 J.l.A 

8 mA 

0 25 MHz 

20 ns 

15 ns 

5 ns 

0 70 °c 
I , , , 
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LS91,LS164 

Electrical Characteristics Over Recommended Operating Free-Air Temperature Range , 

Parameter Test Conditionst 

V IH High-level input voltage 

VOH High-level output voltage 2.5 3.5 
VIL = VIL max,IOH = -400/-LA 

Vee = Min, V IH = 2V 
VOL Low-level output voltage 

V IL = VIL max IOL = 8 rnA 

Input current at 
II Vee = Max, VI = 7V 0.1 

maximum input voltage 

IIH High-level input current Vee = Max, VI = 2.7V 20 

=O.4V -0.4 

ICC Supply current Vee = Max, See Note 1 12 20 

tFor conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions. 
:j:AII typical values are at Vee = 5 V, T A = 25°C. ' 
P Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 1. ICC is measured after the eighth clock pulse with the output open and A and B inputs grounded. 

3.5 

V 
0.35 ,0.5 

0.1 rnA 

20 /-LA 

12 20 rnA 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwis, Noted) 

Parameter Test Conditions* 
9LS/54LS 9LSf74LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 V-

VIL 0.7 0.8 V 

VI Vee=MIN, 11=-18rnA -1.5 -1.5 V 

VOH 
Vec=MIN, VIH=2V, 

2.5 3.5 2.7 3.5 V 
VIL =VILrnax, IOH=-400J.lA 

VOL 
Vcc=MIN, VIH=2V, T IOL =4rnA 0.25 0.4 0.25 0.4 

V 
VIL =VILrnax r IOl =8rnA 0.35 0.5 

II Vee=MAX, VI=7V 0.1 0.1 rnA 

IIH Vee=MAX, VI=2.7V 20 20 J1-A 

IlL Vee=MAX, VI=O.4V -0.4 -0.4 rnA 

lost Vee=MAX -15 -100 -15 -100 rnA 

lee tt Vee=MAX 16 27 16 27 rnA 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vee = 5V, T A = 25°C. 
tNot more than one output should be shorted at a time. 

ttlee is measured with outputs open, serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to clear. 
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Shift Register LS91, LS164 

'Swltchlng Characteristics Vee = S.OV Over Recommended Free-Air Temperature Range. 

Parameter From To 9LS/S4LS Unit 

(Input) (Output) -SSoC +2SoC +12SoC 

Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

Test Conditions: CL = 15pF, RL = 2.OkO 

f(max) 10 18 MHz 

TpLH clock QH 26 42 24 40 26 42 ns 

TpHL clock QH 28 45 27 40 28 45 ns 

Test Condition.: CL = SOpF. RL = 2.OkO 

TpLH clock QH 30 47 27 45 30 47 ns 

TpHL clock QH 33 52 30 48 33 52 ns 

g SWitching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 
Q) 
.c: ..... 
>. as a: 

-55°C 
Parameter 

Min Typ Max 

- Test Conditions: CL = 15pF. RL = 2kO 

f max 

tpHL 26 
tpLH 20 
tpHL 24 
Test Conditions: CL = SOpF. RL = 2kO 

tpHL 

tpLH 

tpHL 

[EAYTHEO:;J 
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29 
23 
27 

38 
30 
35 

42 
34 
39 

+ 25°C 

Min Typ 

25 36 
24 
17 
21 

27 
20 
24 

+125°C 

Max Min Typ 

36 26 
27 20 
32 24 

40 29 
31 23 
36 27 

Max 
Unit 

MHz 

38 ns 
30 ns 
35 ns 

42 ns 
34 ns 
39 ns 

Note: AC specification shown 
o 0 

under -55 C and +125 C 
are for 9LS devices only. 

All 50pF specifications 

ar~ for 9LS only_ 
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LS122, LS123, LS221 

8 

9 

11 _'.~l!p.= 

13 

LS122 
RETRIGGERABLE ONE-SHOT 

7 

6 

5 

4 

3 

.. _ ... 2 logIc: see function table 

14 1 

Vee 
Die Size .085 x .071 

NC-No Internal connection 

LS123 
DUAL ONE-SHOT 

GND 
10 9 8 1 2 

10 20 CLR 26' 

11 

12 

13 

1A 16 1 10 20 
CLR 

14 

...... 2 
logic: .see function table 

15 16 1 
Vee 

Die Size .085 x .071 
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10 

11 

12 

13 

14 

VCC 

~ 

1A 

LS221 
9 

1 Rext! 
Cext Cext 

EJ~ 

DUAL ONE-SHOT 
8 7 

15 16 
Vee 

2 
10 20 CLR 

4 

3 

2 

28 2A 

000 
18 1 10 20 2 2 Rext! GND 

CLR Cext Cext 
Positive Logic: Low input to clear resets 0 low and Q high 

Die Size .085 x .071 
regardless of doc levels at A or B inputs_ 
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ultivibrators 

~ 122, LS123 

~ .< Recommended Operating Conditions 

~ 

• 10-

0 
+-t 
0 
:5 
-0 
C 
0 
.2 
E 
Q) 

en 
C 
O· 
Q) 
.r:. 
+-t 
>:.,' 
ctf 
a:: 

Supply voltage, VCC 

High-level output current, IOH 

low-level output current, IOl 

Pulse width, tw 

External timing resistance, Rext 

External capacitance, Cext 

Wiring capacitance at Rext/Cext terminal 

Operating free-air temperature, T A 

LS221 
Recommended Operating Conditions 

Supply voltage, VCC 

High-level output current, IOH 

low-level output current, IOl 

Rate of rise or fall of input pulse, dV/dt 

Input pulse width 

Clear-inactive-state setup time, tsetup 

External timing resistance, Rext 

External timing capacitance, Cext 

Output duty cycle 

Operating free-air temperature, T A 

~AYTHEO:?J 

276 

LS122, 

9lS/54lS 

Min. Nom. Max. 

4.5 5 5.5 

~OO 

4 

A or B inputs high 40 

A or B inputs low 40 

Clear low 40 

5 225 

No restriction 

50 

-55 125 

9lS/54lS 

Min. Nom. Max. 

4.5 5 5.5 

-400 

4 

Schmitt, B 1 

logic input, A 1 

A or B, tw(in) 40 

Clear, tw(clear) 40 

15 

1.4 70 

0 1000 

RT = 2 kS1 67 

RT = MAX Rext 90 

-55 125 

lS123. -- ---~ 
lS221 

9lS/74lS 

Unit 
Min. Nom. Max. 

4.75 5 5.25 V 

~oo J.LA 

8 rnA 

40 

40 ns 

40 

5 360 kS1 

No restriction 

50 pF 

0 70 °c 

9lS/74lS 
Unit 

Min. Nom. Max. 

4.75 5 5.25 V 

-400 J.LA 

8 mA 

1 VIs 

1 V/J.LS 

40 
ns 

40 

15 AS 

1.4 100 kS1 

0 1000 J.LF 

67 
% 

90 

0 70 °c 
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LS122 LS123 ,LS221 

LS122,LS123 
Electrical Characteristics Over Recommended Operating Free-Air Temperature Range 
(Unless Otherwise Noted) 

9LS/54LS 9LS/74LS 

Parameter Test Conditionst Unit 
Min. Typ.'*' Max. Min. Typ.'*' Max. 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VI I nput clamp voltage Vee = MIN, II = -18 mA -1.5 -1.5 V 

High-level output voltage 
Vee = MIN, VIH = 2V, 

2.5 3.5 2.7 3_5 VOH 
Vil = Vil max, 

V 
IOH = -400 IlA 

Vee = MIN, VIH = 2V, IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL low-level output voltage V 

Vil = Vil max IOl =8mA 0.35 0.5 

Input current at 
II 

maximum input voltage 
Vee = MAX, VI=7V 0.1 0.1 mA 

IIH High-level input current Vee = MAX, VI = 2.7V 20 20 J.LA 

III low-level input current Vee = MAX, VI = O.4V -0.4 -0.4 mA 

lOS Short-ci rcu it output cu rrentP Vee = MAX -30 !""150 -30 -150 mA 

Supply current 'lS122 6 11 6 11 
ICC Vee = MAX, See Note 2 mA 

(quiescent or triggered) . 'lS123 12 20 12 20 

LS221 

Test Conditions t 
9LS/54LS 9 LS/74LS 

Parameter 
Typ.'* Min. Max. Min. 

Positive-going threshold 
VT+ Vee = MIN 1.0 2 

voltage atA input 

Negative-going threshold 
VT_ Vee = MIN 0.7 1.0 0.8 

voltage at A input 

Positive-going threshold 
Vee = MIN 1.0 2 VT+ 

voltage at B input 

Negative-going threshold 
Vee = MIN 0.7 0.9 0.8 VT_ 

voltage at B input 

VI Input clamp voltage Vee = MIN, II = -18mA -1.5 

VOH High-level output voltage Vee = MIN, IOH = -4oo.IlA 2.5 3.5 2.7 

IIOl = 4 mA 0.25 0.4 
VOL low-level output voltage Vee = MIN 

IIOl = 8mA 

Input current at 
II Vee = MAX, VI = 7V 0.1 

maximum input voltage 

IIH High-level input current Vee = MAX, VI = 2.7V 20 

Input A 0.36 

III low-level input current Input B Vee = MAX, VI=O.4V -0.44 

Clear 0.54 

lOS Short-circuit output currentP Vee = MAX -30 -100 ~15 

I Quiescent 4.7 11 
ICC Supply current Vee = MAX I Triggered 19 27 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:fAil typical values are at Vee = 5V, T A = 25°C. 
PNot more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

Typ:f Max. 
Unit 

1.0 2 V 

1.0 V 

1.0 2 V 

0.9 V 

-1.5 V 

3.5 V 

0.25 0.4 
V 

0.35 0.5 

0.1 mA 

20 IlA 

-0.36 

-0.44 mA 

-0.54 

-100 mA 

4.7 11 
mA 

19 27 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, ICC is measured after a momentary ground, then 4.5 V, is 
applied to clock. 
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Multivibrators lS 122; lS 123; LS221 

LS122, LS123 
Switching Characteristics Vee = S.OV Over Recommended Free-Air Temperature Range. 

Parameter From To -55°C +25°C +125°C 

(Input) (Output) Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

Test CondItIons: CL = 15pF, RL = 2.Ok Cext = Opf, Rat = S.Okfl 

A 25 37 22 33 25 37 
tpLH 0 

32 48 29 44 32 B 48 
A Q 33 49 30 45 33 49 

tpHL 37 B 40 61 56 40 61 
tpHL Q 21 31 18 27 21 ")1 

clear 
oJ • 

tpLH 0 33 50 30 45 33 50 
twO(min) A or B 0 140 250 116 200 140 250 

""twO A or B 0 - - - 4.0 4.5 5.0 - - -
TMt CondItIons: CL = SOpF, RL = 2.Ok, Cext = Opt, Rext = S.Okfl 

A 30 43 26 38 30 43 
tpLH 0 

B 37 54 33 49 37 54 
A Q 38 55 34 50 38 55 

tPHL 
B 45 67 41 62 45 67 

tpHL 0 26 37 22 32 26 37 
clear 

tpLH Q 39 55 35 50 39 55 
twO(min) A or B 0 155 270 127 240 155 270 

Note: AC specification shown under -55°C and +125°C are for 9LS devices only. All 50pF specifications are for 9LS devices only. 

*For this test Rext = 10kn, Cext = 1000pF. 

LS221 
Switching Characteristics Vee = S.OV Over Recommended Free-Air Temperature Range. 

I 
From To -55"'C +25°C +125°C 

Parameter 

i (Input) (Output) Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

Test Conditions: RL = 2.Ok, CL = 15pF, Cext = BOpF, Rext = 2.Okfl 
I 

TW(out) A·or B Oor 0 77 138 175 70 120 150 77 138 175 

Test CondItions: RL = 2.Ok, CL = 15pF, Cext = 0, Rext = 2.0kfl 

TW(out) A or B Oor 0 22 50 80 20 47 70 22 50 80 

Teat CondItions: RL = 2.Ok, CL = 15pF, Cext = 100pF, Rext = 10k!} 

TW(out) A or B Oor 0 600 725 870 600 670 750 620 750 870 

Test Conditions: RL = 2.Ok, CL = 15pF, Cut = 1pF, Rext :;" 10kfl 

TW(out) A or B OorO 6.0 7.7 8.5 6.0 6.7 7.5 6.0 7.7 8.5 

Teat Conditions: RL = 2.Ok, CL = 15pF, Cut = BOpF, Relit = 2.Okfl 

A a 48 74 45 70 48 74 
tpLH 

B 0 38 59 35 55 38 59 

A a 53 84 50 80 53 84 
tpHL I I I B a I 43 69 I 40 65 43 I 69 

tpHL Clear I Q 38 59 35 55 38 59 
..... - ~ 

t.:lear u I 47, 69, 
• ! , 

I 441 65 
! I 

1 41 I b~ 
I ! 

Note: AC specification shown under -55°C and +125°C are for 9LS devices only. All 50pF specifications are for 9LS devices only. 

Unit 

ns 

ns 

.." 

ns 

ns 

J.LS 

ns 

ns 

ns 

ns 
ns 

Unit 

ns 

ns 

ns 

ms 

ns 

ns 

f'rS 

ns 
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LS240 
OCTAL INVERTING BUS DRIVER 

20 1Yl 2A4 2A3 1Y3 2Al 

10- lAl 2Y4 lA2 2Y3 lA3 2Y2 lA4 2Yl 

LS241 
OCTAL NON-INVERTING BUS DRIVER 

1Yl 2A3 1Y3 2A2 1Y4 2Al 

lG lAl 2Y4 lA2 2Y3 lA3 1A4 2Yl 

.Recommended Operating Conditions 

PARAMETER Min 

Supply voltage, Vee (see Note 1) 4.5 

High-level output current, IOH 

low-level output current, IOl 

Operating free-air temperature, T A -55 

Note 1: Voltage values are with respect to network ground terminal. 

1-18 
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Octal B 

LS244 
TRI-STATE OCTAL BUS DRIVER 

2G 2A4 

lAl 2Y4 lA2 2Y3 lA3 2Y2 lA4 

9LS/54LS 9LS/74LS 
Unit 

Nom Max Min Nom Max 

5 5.5 4.75 5 5.25 V 

-12 -15 mA 

12 24 mA 

125 0 70 °e 
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Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Te.t Condltion.* 
9LS/54LS 9LSI14LS 

Unit Parameter 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VIK Vee = MIN, II = -18 mA -1.5 -1.5 V 

Hysteresis 

. (VT+ - VTJ Vee = MIN 0.2 0.4 0.2 0.4 V 

Vee"" MIN, VIH =2V, V1L =O.8V, iOH = MAX 2.4 3.4 2.4 3.4 I VOH V 
Vee = MIN, V1H =2V, V1L =0.5V, 10H=MAX 2 2 

Vee = MIN, VIH = 2V, 10L = 12 mA .0.4 0.4 
VOL V 

Vil = VIL max taL = 24 mA 0.5 

10ZH 
Vee= MAX, V 1H = 2V, 

Va = 2.7V 20 20 p.A 
Vil = VIL max 

10Zl 
Vee = MAX, HIH = 2V, 

Va = 0.4V -20 -20 p.A 
VIL = V1L max 

II Vee = MAX, VI = 7V 0.1 0.1 mA 

IIH Vee = MAX, VI = 2.7V 20 20 p.A 

III Vee = MAX, Vil = 0.4V -0.2 -0.2 mA 

lOS Vee=MAX -50 -225 -50 -275 mA 

Outputs high All 13 23 13 23 

, LS240 26 44 26 44 

lee 
Outputs low Vee= MAX 'LS241, 'lS244 27 46 27 46 mA 

All outputs Outputs open , LS240 29 50 29 50 
disabled 'lS241,'LS244 32 54 32 54 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vee = SV, T A = 25°C. 
t Not more than one output should be shorted at a time. 

tEAYTHEO~ 
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LS240, LS241 , LS244 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

Parameter 
LS240 LS241 LS244 

Unit 
Min Typ Max Min Typ Max 

Test Conditions: CL = 45 pF, RL = 667n 

tpLH 9 14 12 18 ns 

tpHL 12 18 12 18 ns 

tpZL 20 30 20 30 ns 

tpZH 15 23 15 23 ns 

Test Conditions: CL = 5 pF, RL = 667n 

tpLZ 15 25 15 25 ns 

tpHZ 10 18 10 18 I ns 
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Quad Bus Transceivers 

LS242 
QUAD BUS TRANSCEIVER 

GBA 1B 2B 3B 4B 

GAB NC lA 2A 3A 4A GND 

Recommended Operating Conditions 

PARAMETER 

Supply voltage, Vee (see Note 1) 

High-level output current, IOH 

Low-level output current, tOL 

Operating free-air temperature, T A 

Note: Voltage values are with respect to network ground terminal. 

a:AYTHEO~ 
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lS242, LS2.43 

LS243 
QUAD BUS TRANSCEIVER 

GBA 1B 2B 3B 4B 

crAB NC 1A 2A 3A 4A GND 

9LS/54LS 9LS/74LS 

Min Nom Max Max 
Unit 

Min Nom 

4.5 5 5.5 4.75 5 5.25 V 

-12 -15 rnA 

12 24 mA 

-55 125 0 70 °C 
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LS242, LS243 Quad Bus . Transceiver$, 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Test Condltlons* 
9LS/54LS 9LS(74LS 

Parameter 
Min Typ** Max Min Typ** Max: 

Unit 

V IH 2 2 V 

VIL~ 0'.7 0'.8 .V 

VIK Vee = MIN, II = -18 rnA -1.5 -1.5 V 

Hyste,resis 

(VT+-VTJ Vee= MIN 0'.2 0'.4 0'.2 0'.4 V. 

Vee = MIN, VIH = 2V, 
2.4 3.1 2.4 3.1 

VIL = VI Lrnax, 'OH = -3 rnA 
VOH Vee = MIN, VIH = 2V, V 

VIL = D.5V, IOH = MAX 2 2 

Vee = MIN, V IH = 2V, IOL = 12 rnA 0'.25 0'.4 0'.25 0'.4 
VOL V 

VIL = VI Lrnax IOL = 24 rnA 0'.35 0'.5 

IOZH 
Vee = MAX, V IH = 2V, 

VO= 2.7V 20' 20' .p.A VIL = VIL rnax 

IOZL 
Vee = MAX, V IH = 2V, 

Vo = D.4V -20'0' -20'0' p.A VIL = VI Lrnax 

II Vee = MAX, VI = 7V 0'.1 0'.1 rnA 

IIH Vee = MAX, VI = 2.7V 20' 20' p.A 

A inputs 
Vee= MAX, VI = D.4V, 

-0'.2 -0'.2 GAB and GBA at V I L max 

IlL B inputs Vee = MAX, V 1= D.4V, GAB and GBA at 2V -0'.2 -0'.2 rnA 

GAB and GBA Vee = MAX, VI = G.4V -0'.2 -0'.2 

lost Vee= MAX -50' -225 ~5D -225 rnA 

o-utputs high V LS242, LS243 22 38 22 38 

Dutputs low Vee = MAX, Outputs open, LS242, LS243 29 50' 29 50' 
ICC rnA 

All outputs See Note 2 LS242 29 50' 29 50' 
disabled LS243 32 54 32 54 

*For conditions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vee = SV. T A = 2SoC. 
tNot more than one output should be shorted at a time. 

NOTE 1: 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

Parameter 
LS242 LS243 

Min Typ Max Min Typ Max 
Unit 

Test Conditions: CL = 45 pF, RL =: 667Q 

tpLH 9 14 12 18 ns 

tpHL 12 18 12 18 ns 

tpZL 20' 3D 20' 3D ns 

tpZH 15 23 15 23 ns 

Test Conditions: CL = 5 pF, RL = 667Q 

tpLZ 15 25 15 25 ns 

tpHZ IU I~· lU H:S ns 
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Binarv Multiolier " . 
FUNCTION TABLE 

INPUTS OUTPUTS 

LATCH 
MULTIPLIER 

Q4 CONTROL 03 02 01 00 
M2 M1 MO 

G 
13 12 11 10 

L X X X 040 030 020 01 0 000 
H L L L H L L L L 

H L L H 84 B4 B3 B2 B1 
H L H L 84 B4 B3 B2 B1 

H L H H 84 B3 B2 B1 BO 

M II L L 84 83 82 81 BO n 

H H L H B4 84 83 82 81 3 4 

H H H L B4 84 83 82 81 
H H H H H L L L L 

Die Size .086 x .071 

. H = high level, l = low level, X = irrelevant 

040 ... 000 = The logic level of the same output before the high-to
low transition of G. 

B4 ... BO = The logic level of the indicated multiplicand (B) input 

Recommended Operating Conditions 

Supply voltage, Vec 
High-level output current, IOH 

Low-level output current, IOl 

Width of enable pulse, tw 

Setup time, t setup 
Any M input 

Any B input 

Hold time, thold 
Any M input 

Any B input 

Operating free-air temperature, T A 

t The arrow tnc::hcatesthat the failing edge of the enable pulse is used for reference. 

~AYTHEOBl 
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9LS/54LS 

Min Nom Max 

4.5 5 5.5 
-1 
4 

25 
17,r, 
15,r, 
ot 
a,J, 
-55 125 

LS261 OUTPUTS 

Min 

4.75 

25 
17,r, 
15,r, 
at 
at 
a 

~ 
81 So M, ~ 00 01 

9LS174LS 
Unit 

Nom Max 

5 5.25 V 
-1 rnA 

8 rnA 

ns 

ns 

ns 

70 °c 
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LS261 Binary . MUltilDlie~r~ 

I:lectrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Parameter Test Condltlons* 
9LS/54LS 9 LS/74LS 

Unit 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 
VIL 0.7 0.2 V 
VI VcC=MIN, 11=-18rnA -1.5 -1.5 V 

VOH 
Vcc=MIN, VIH=2V, 

2.5 3.4 2.7 3.4 V 
VIL =VILrnax, IOH=-1mA 

VOL 
Vcc=MIN, VIH=2V IIOL =4rnA 0.25 0.4 0.25 0.4 

. V 1L =VILrnax lloL =8rnA 0.35 0.5 
V 

II Vcc=MAX, VI=7V 0.1 0 .. 1 rnA 
IIH VcC=MAX, VI=2.7V 20 20 p.A 
IlL VCC=MAX, V I=O.4V -0.4 -0.4 rnA 

lost VcC=MAX -15 -100 -15 -100 rnA 

ICC 
VcC=MAX, All inputs at OV 

22 38 22 40 rnA Outputs open 
-
*For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable 

device type. 
**AII typical values are at Vee = SV, T A = 2SoC. 

tNot more than one output should be shorted at a time. 

Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , cc -
From To -55°C +25°C +125°C 

Parameter (input) (output) Min Typ Max Min Typ Max Min Typ 

Test Conditions: CL = 15pF, RL = 2kO 

tpLH Enable G Any 0 25 39 22 35 25 
20 30 tpHL .. 23 34 23 

tpLH Any M input Any 0 28. 44 25 40 28 

tPHL 25 39 22 35 25 

tpLH Any B input Any 0 30 46 27 42 30 
24 37 tpHL 27 41 27 

Test Conditions: CL = ~F, RL = 2kO 

tpLH Enable G Any 0 30 44 26 40 30 
tPHL 28 39 24 35 28 
tpLH Any M input Any 0 33 49 29 45 33 
tpHL 30 44 26 40 30 
tpLH Any B input Any 0 35 51 31 47 35 
tpHL 32 46 28 42 32 

Note: AC specification shown under -SSoC and +125°C are for 9LS devices only. 

All 50pF specifications are for 9LS only. 
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Max 
Unit 

39 ns 
34 
44 
39 

ns 

46 
41 

ns 

44 ns 
39 
49 ns 
44 
51 ns 
46 
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Tri-State Buffers 

14 
15 

16 

1 
2 

14 
15 

16 

1 
2 

LS365 
HEX 3-STATE BUFFER WITH 

COMMON 2·INPUT NOR ENABLE 

13121110 

345 6 

LS367 
HEX 3·STATE BUFFER 

SEPARATE 2·BIT AND 4-BIT SECTIONS 

13 12 11 10 

3 4 5 6 

Recommended Operating Conditions 

Supply Voltage, Vee 
High-Level Output Current, IOH 

Low-Levei Uutput Current, IOL 

Operating Free-Air Temperature, T A 

LS365, LS366, LS367, lS368 

14 
15 

16 

1 

LS366 
HEX 3-STATE INVERTER BUFFER 

WITH COMMON 2-INPUT NOR ENABLE 

13 12 11 10 

2~====.I 
3 4 5 6 

LS368 
HEX 3·STATE INVERTER BUFFER 

SEPARATE 2·BIT AND 4·BIT SECTIONS 

13 12 1110 

3 4 5 6 

9LS/54LS 9LS174LS 

Min Nom Max Min Nom Max 

4.5 5 5.5 4.75 5 5.25 
-1 -2.6 
12 24 

-55 125 0 75 

Unit 

V 
rnA 

rnA 

°c 

TRUTH TABLES 

LS365 

INPUTS 

E1 
L 

l 

E2 
l 

l 

X 

H 

[[AYTHEO?) 
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0 

l 

H 

~I 

OUTPUTS 

l 

H 

IZ) 

(Z) 

LS366 

INPUTS 

E1 , E2 
l 

l 

l 

l 

X 

H 

0 

l 

H 

~I 

OUTPUTS 

H 

l 

(Z) 

(Z) 

LS367 

INPUTS 
OUTPUTS 

E 0 

l l l 

l H H 

I H x I (Z) 

LS368 

INPUTS 
OUTPUTS 

E 

l 

l 

0 

l H 

H l 

x I (Z) 
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LS365,LS366, LS367, LS368 

Electrical CharacteristicS" Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Parameter Test Condltlons* 
9LS/54LS 9LS174LS 

Unit Min Typ** Max Min Typ** Max 

VIH Guaranteed Input HIGH Voltage for All Inputs 2.0 2.0 V 

VIL Guaranteed Input LOW Voltage for All Inputs .7 2.0 .8 V 

VCO Vcc=MIN, IIN=-18rnA -0.65 -1.5 -0.65 -1.5 V 

VOH 
VCC=MIN, VIN=VIH or V1L 'OH=-1.0rnA 2.4 3.4 

per Truth Table 'OH=-2.6rnA 2.4 3.1 
V 

VOL 
Vcc=MIN, VIN=VIH or VIL 'OL =12rnA 0.25 0.4 0.25 0.40 
per Truth Table leu =24rnA 0.35 0.5 

V 

IOZH VCC=MAX, V out=2.4V, V"E=2.0V 20 20 JlA 

IOZL VCC=MAX, V out=O.4V, VE =2.0V -20 -20 JlA 

IIH 
VCC=MAX, VIN=2.7V 20 20 JlA 
Vcc=MAX, VIN=7.0V - .1 - .1 rnA 

IlL VCC=MAX, , VIN=O.4V -0.4 -0.4 rnA 

lost VCC=MAX, VOUT=OV -30 -100 -30 -100 rnA 

ICC VCC=MAX, VIN=OV, V"E=4.5V I LS365/367 13.5 24 13.5 24 
rnA 

J LS366/368 11.8 21 11.8 21 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. ' 

**AII typical values are at Vee = 5V, T A = 25°C. 
tNot more than one output should be shorted at a time. 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

From To -55°C +25°C +125°C I Parameter Unit 
(Input) (Output) Min Typ Max Min Typ Max Min Typ Max 1 

Test ConditIon8: CL = 45pF 

tpLH ( LS365/367) 9 14 7 10 9 14 
0: °i ns 

tpHL ( LS365/367) I 12 20 10 16 12 20 

tpLH ( LS366/368) 9 14 7 10 9 14 
°i °i ns 

tpHL fLS366/368) 12 20 10 16 12 20 

tZH E 12 20 10 16 12 20 
°i ns 

tZL 20 36 18 30 20 36 

Test Conditions: CL = SpF, RL = 6670 

tLZ E 12 20 10 15 12 20 
OJ ns 

tHZ 19 27 17 23 19 27 

Test Conditions: CL = 12SpF, 

tpLH (LS365/367) 12 20 10 15 12 20 
o· °i ns 

tpHL (LS365/367) I 15 26 15 21 15 26 

tpLH ( LS366/368) 12 20 10 15 12 20 
OJ °i ns 

tpHL ( LS366/368) 15 26 15 21 15 20 

tZH E 16 26 13 20 16 26 
° ns 

tZL 24 42 21 35 24 40 

Note: AC specification shown under -55°C and +125°C are for 9LS devices only. All 50pF specifications are for 9LS only. 
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Octal Flip-Flops LS373, lS374; lS377 

LS373 LS317 

OCTAL TRANSPARENT LATCH OCTAL 0 FLIP-FLOP WITH ENABLE 

80 70 60 60 

LS374 

OCTAL 0 FLIP-FLOP 

80 

OUTPUT 10 10 20 20 30 3D 
CONTROL 

ENABLE 
50 G 

50 CLOCK 

Recommended Operating Conditions (LS373, LS374) 
9LS/54LS 

PARAMETER Min Nom 

Supply voltage, Vee 4.5 5 

High-level voltage, VOH 

High-level output current, IOH I 
High 15 

Width of clock/enable pulse, tw 
Low 15 

LS373 I oJ, 
Data setup time, tsu 

I I LS374 20t 

LS373 
LJata 'Iotd time, th 

I LS374 ot 
Operating free-air temperature, T A -55 

t J. The arrow indicates the transistion of the clock/enable input used for reference: 
t for the low-to-high transition, 
J. for the high-to-Iow transition. 

288 

I 

I 
I 

70 70 60 60 50 50 CLOCK 

9LS/74LS 
Unit 

Max Min Nom Max 

5.5 4.75 5 5.25 V 

5.5 5.5 V 

-1 I -2.6 mA 

15 
ns 

15 

OJ, 

I I 
ns 

20t 
.1 

10-l-1 
ns ., 

ot 
125 0 70 °C 
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LS373, LS37,4, LS377 

Recommended Operating Conditions (LS377) 
9LS/54LS 9LS/74LS 

Min Nom Max Min Nom Max 
Unit 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High-level output current, 10H -400 -400 J1A 

Low-level output current, 10H 4 8 mA 

Clock frequency, f clock 0 30 0 30 MHz 

Width of clock or clear pulse, tw 20 20 ns 

Data input 20t 20t 

Setup time, tsu Enable active-state 25t 25t ns 

Enable inactive-state 10t 10t 

Hold time, th 5t 5t ns 

Operating free-air temperature, T A -55 125 0 70 °e 

t The arrow indicates that the rising edge of the clock pulse is used for reference~ 

LS373, LS374 
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

Test Condltlons* 
9LS/54LS 9LS/74LS 

Unit Parameter 
Min Typ** Max Min Typ** Max 

VIH 2 2 V 
V

IL
' 0.7 0.8 V 

V IK Vee = MIN, II = -18 mA -1.5 -1.5 V 

VOH 
Vee = MIN, V IH = 2V, 

2.4 3.4 2.4 3.1 V VIL = VIL max, 10H = MAX 

Vee'= MIN, VIH = 2V, IOL=12mA 0.25 0.4 0.25 0.4 
VOL V 

VIL = VIL max 10L = 24 mA 0.35 0.5 

10ZH Vee = MAX, V IH = 2V, Va = 2.7V 20 20 J1A 

10ZL Vec = MAX, VIH = 2V, Va = 0.4V -20 -20 J1A 

II Vee= MAX, VI = 7V 0.1 0.1 mA 

IIH Vee= MAX, VI = 2.7V 20 20 J1A 

IlL Vee = MAX, VI = O.4V -0.4 -0.4 mA 

lOS Vee = MAX -30 -130 -30 -130 mA 

Vee= MAX, LS373 24 40 24 40 
lee mA 

Output control at 4.5V LS374 27 45 27 45 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

**AII typical values are at Vee = 5V, TA= 25°C. 
tNot more than one output should be shorted at a time. 

NOTE 1: 
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Octal Flip-Flops LS373,LS374, LS377 

Electrical Characteristics Over Recommended Free-Air Temperature Range LS373, LS374 

Parameter Test Condltlons* 
9LS/54LS 9LS/74LS 

Unit 
Min Typ** Max Min Typ** Max 

V IH 2 2 V 

V IL 0.7 0.8 V 

VIK Vee = MIN, II = -18 rnA -1.5 -1.5 V 

VOH 
Vee= MIN, V IH = 2V, 

2.5 3.5 2.7 3.5 V 
VI L = VI L max, 10H = -400pA 

Vee = M!N, V iH = 2V, !OL = 4 rnA nI")l: n A 0.25 0.4 V.L>J u .... 

VOL V 
V IL = V IL max 10L =8mA 0.35 0.5 

II Vce = MAX, VI = 7V 0.1 0.1 rnA 

IIH VCC = MAX, VI = 2.7V 20 20 pA 

IlL VCC = MAX, VI = 0.4V -0.4 -0.4 rnA 

lOS Vce= MAX -20 -100 -20 -100 rnA 

lee Vcc = MAX 17 28 17 28 rnA 

a:ttt *For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at Vee = SV, T A = 2So C. 
tNot more than one output should be shorted at a time. 

LS377 
Switching Characteristics V - 5V Over Recommended Free-Air Temperature Range , :;c -

From To LS373 LS374 
Parameter (Input) (output) Min Typ Max 

Unit 
Typ ,Max Min 

Test Conditions: CL = 45 pF, RL = 667n (see Note 1) 

f max 35 50 MHz 

tpLH 10 18 

tpHL 
Data Any a 18 27 ns 

tpLH Clock or 14 25 16 28 
Any a ns 

tpHL enable 24 36 22 34 

tpZH Output 16 28 16 28 
Any a ns 

tpZL eontrol 22 36 22 36 

Test Conditions: 'CL = 5 pF, RL = 667n 

+-- -- Output i2 20 10 18 
~PHZ Any a ns 
tpLZ Control 16 25 14 24 

Note 1: Maximum clock frequency is tested with all outputs loaded. 

LS377 
Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 
I I LS377 I I I Parameter I J Unit I 

i Min I Typ i Max i I I 
Test Conditions: CL = 15pF, RL = 2kO 

t max 

tpLH 

a:AYTHEO?,l 
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30 40 

17 27 

MHz 

ns 
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LS395A Tri-State ·Shift Register 

CLEAR 
LOAD/SHIFT 

CONTROL 

L x, 
H H 

H H 

H L 

H L 

H L 

LS395A 

4 

~ g~ ABC D ~t:: ~ 
~ ffi~~9~r,:, 
(.) en - PARALLEL 

INPUTS 

FUNCTION TABLE 

INPUTS 3-STATE OUTPUTS 

PARALLEL 
CLOCK SERIAL aA aB ac aD 

ABC 0 

X x x x x X L L L L 

H X X X X X aAO aBO aCO aDO 
~ X a b c d a b c d 

H X X X X X aAO aBO aCO aDO 
~ H X X X X H aAn aBn aCn 
~ L X X X X L aAn aBn aCn 

CASCADE 

OUTPUT 

aD 

L 

aDO 
d 

aDO 

aCn 

aCn 

When the output control is high, the 3-state outputs are disabled to the high-impedance state; 
however, sequential operation of the registers and the output at 0D are not affected. 

H = high level (steady state I, L = low level (steady stateL X = irrelevant (any input, including transitions) 
~ = transition from high to low level. 
OAO, 0BO, 0co, 000 = the level of OA. OB, OC. or 00, respectively, before the indicated steady state input conditions were established. 
OAn, 0Bn. OCn. 0Dn = the level of OA. 0B. OC. or aD, respectively. before the most recent .l- transition of the clock. 

Recommended Operating Conditions 
9LS/54LS 9LSf74LS 

Unit 
Min Nom Max Min Nom Max 

Supply voltage, V cc 4.5 5 5.5 4.75 5 5.25 V 
High-level output current, IOH -1 -2.6 mA 

Low-level output current, IOl 4 8 mA 

Clock frequency, fclock 0 25 0 25 MHz 

Width of clock pulse, tw(clock) 25 25 ns 

Setup time, high-level or low-level data, t setup 20 20 ns 

Hold time, high-level or low-level data, thold 10 1.0 ns 

Operating free-air temperature, T A -55 125 0 70 °c 

1-30 ~YTHEO~ 
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Tri-State Shift Register lS395A 

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 

I 

9LS/54LS 9LS/74LS 
Parameter Test Conditions* Unit 

Min Typ** Max Min Typ** Max 

VIH 2 2 V 

VIL 0.7 0.8 V 

VI VCC=MIN, 11=-18mA -1.5 -1.5 V 

VOH 
VCC=MIN, VIH=2V, 

2.4 3.4 2.4 3.1 V 
VIL =VILmax, IOH=MAX 

I 
VCC~MIN lOA. Os IOL =12mA 0.25 0.4 0.25 0.40 

V 
VI L=VI L max, QC, QO IOC=24mA 0.35 0.50 

VOL VIH=2V 
I QO 

IOL=4mA 0.25 0.4 0.25 0.40 
V 

IOL =8mA 0.35 0.50 

IOZH 
VCC=MAX, VIH=2V, QA,QS 

20 20 J..LA 
VO=2.7V QC,QO I 

IOZL 
VCC=MAX, VIH=2V, QA,QS 

-20 -20 J..LA 
VO=O.4V QC,QO 

II VCC=MAX, VI=7V 0.1 0.1 mA 

IIH VCC=MAX, VI=2.7V 120 20 J..LA 

IlL VCC=MAX, Vr=O.4V -0.4 -0.4 rnA 

lost VCC=MAX -15 -100 -15 -100 rnA 

Condition A 18 29 18 29 
ICCtt VCC=MAX, mA 

Condition S 15 25 15 25 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

** All typical values are at VCC = 5V, T A = 25°C. 
tNot more than one output should be shorted at a time. 

ttlCC is measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded-under the following 
conditions: A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input. 

S. Output control and clock input grounded. 

Switching Characteristics, Vee = 5V Over Recommended Free-Air Temperature Range 

_55°C +25°C +125°C I Parameters Unit 
Min Typ Max Min Typ Max Min Typ Max 

Test Conditions: CL = 15pF, Rt = 2k!l 

f max 25 35 MHz 

Clear to 
tPHL 27 40 23 35 27 40 ns 

output 

tpLH 27 40 23 35 27 40 ns 

tPHL 24 35 20 30 24 35 ns 

tpZH 17 25 . ., 20 11 25 ns I.;) 

tpZL 28 41 24 36 28 41 ns 

tPHZ 15 22 11 17 15 22 tiS 

tPLZ 19 27 15 23 19 27 ns 

Test Conditions: CL = 5.0pF, Rl = 2k!l I 
tHZ 13 22 11 17 13 22 ns 

tLZ ! 18 21 15 I 23 I I 18- i 27 I ns , 
Test Conditions C SOpF R 2kfl : l = ~ L = 

tpHL 30 44 26 39 30 44 ns 

tpLH 30 44 26 39 30 44 ns 

tPHL 27 38 23 34 27 38 ns 

tpZH 20 29 18 24 22 27 ns 

tpZL 31 45 27 40 30 45 ns 

I tpHZ 18 26 14 20 19 26 ns 

tpLZ 22 32 18 27 22 32 ns 

Note: AC specification shown under -55°C and +125°C are for 9LS devices only. 

I 

tEAYTHEO~ 
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25LS14 8-B'itS~riaI/Parallel Two's Complement .Multiplier 

FEATURES 

• Two's Complement Multiplication Without Correction 
• Magnitude Only Multiplication 
• Cascadable for any Number of Bits 
• 8-Bit Parallel Multiplicand Data Input 
• Serial Multiplier Data Input 
• Serial Data Output for Multiplication Product 
• 25 MHz Minimum Clock Frequency 
• 100% Reliability Assurance Testing in Compliance 

With MI L-STD-883 

FUNCTIONAL DESCRIPTION 

The 25LS14 is an 8-bit by 1 :bitsequential logic element 

that performs digital multiplication of two numbers repre
sented in two's complement form .to produce a two's 
complement product without correction by using Booth's 
algorithm internally. The device accepts an 8-bit multi
plicand (X input) and stores this data in eight internal 

latches. The X latches are controlled via the clear input. 
When the clear input is LOW, all internal flip-flops are 

cleared and the X latches are opened to accept new multi
plicand data. When the clear input is HIGH, the latches are 
closed and are insensitive to X input changes. 

The multiplier word data is passed by the Y input in a 
serial bit s,tream-Ieast significant bit first. The product is 
clocked out the S output least significant bit first. 

LOGIC DIAGRAM 

CLEAR 
(ClR) 

y 

CLOCK 
(CP) 

M 

K 

Recommended Operating Conditions 

Supply Voltage, VCC 

High-level Output Current, IOH 

low-level Output Current, IOl 

Operating Free-Air Temperature, T A 

1-32 
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"cc y X4 X5 X6 X7 

~ 

25LS14 

o 
CLR X3 X2 X1 Xo CP GND 

The multiplication of an m-bit multiplicand by an n-bit 

multiplier results in an m + n bit product. The 25LS14 
must be clocked for m + n clock cycles to produce this 
two's complement product. Likewise, the n-bit multiplie'r 
(Y-input) sign bit data must be extended for the remaining 
m-bits to complete the multiplication cycle. 

The device also contains a K input so that devices can be 
cascaded for longer length X words. The sum (S) output of 
one device is connected to the K input of the succeeding 
device when cascading. Likewise, a mode input (M) is used 
to indicate which device contains the most significant bit. 
The mode input is wired HIGH or LOW depending on the 
position of the 8-bit sl ice in the total X word length. 

I Military 

Min. Nom Max. Min. 

4.75 5 5.25 4.5 

-1 

8 12 

-55 125 0 

Xo 

AO 

Commercial 

Nom. 

5 

8 

Units 
Max. 

5.5 V 

-1 rnA 

12 rnA 

70 °c 

~YTHEO~ 
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8-Bit Serial/Parallel Two's Complement Multiplier 25LS14 

Electrical Characteristics Over Operating Temperature Range (Unless Otherwise Noted) 

Military Commercial 

Parameters Test Conditions (Note 1) Typ. 

Min. (2) Max. Min. TVp. Max. Units 

VOH Output HIGH Voltage 
VCC = MI N., IOH = 1.0mA 

2.5 
VIN = VIH or VIL 

3.4 2.7 3.4 V 

VCC = MIN. IOL = 8.0mA 0.4 0.40 
VOL Output LOW Voltage V 

VIN = VIH or VIL 
IOL = 12mA 0.45 0.45 

VIH Input HIGH Level 
Guaranteed input logical HIGH 

2.0 2.0 V 
voltage for all inputs 

VIL Input LOW Level 
Guaranteed input logical LOW 

voltage for all inputs 
0.8 0.8 V 

VI Input ClamP Voltage VCC = MIN., liN = -18mA -1.2 -1.2 V 

X,M kJ.48 0.48 

IlL K'CLR -1.2 -1.2 
Input LOW Current VCC = MAX., VIN = 0.4V mA 

CP -1.6 -1.6 
y -3.2 -3.2 

X,M 20 20 

IIH K,CLR 30 30 
Input HIGH ,Current VCC = MAX., VIN = 2.7V 

CP 40 40 
J..I.A 

Y 80 80 

II Input HIGH Current VCC = MAX., VIN = 5.5V 1.0 1.0 mA 

ISC 
Output Short Circuit Current 

VCC = MAX. -40 -100 -40 1-100 mA 
(Note 4) 

ICC Power Supply Current VCC = MAX. 91 155 91 155 mA 

SWitching Characteristics, Vee = 5V 

From To +25°C 
Parameter Units 

(Input) (Output) Min.' Typ. Max. 

Test Conditions: Cl = 15pF, Rl = 2kfl 

tpLH Clock y 13 20 ns 

tpHL i Clock y 13 20 ns 

tpHL Clear X 17 25 ns 

ts Set up time 
Y to Clock 

32 
I 

ns 

th Hold time 0 ns 

ts Set up time 18 ns 
K to Clock 

th Hold time 0 ns 

ts Set up time I I 13 I ns 
Xi to Clear 

th Hold time 0 ns 

Clock Pulse I Clock HI 15 ns 

I Iv .. -Width ~~k -lo-w--+--1-h-+-----+----+--n~----i 

tpw Clear Pulse Width 20 ns 
-ts Clear Recovery Time 18 ns 
fmax Max. Clock Frequency 25 40 MHz 

t[AYTHEO?) 
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Quad .Serial Adde,rISuft .... 'ft~tt~l> 

VCC 

§J 

CLOCK CLEAR 

G 
GND 

Note: Pin 1 is marked for orientation 

Recommended Operating Conditions 
Military Commercial 

Min. Max. 
Units 

Typ. Max. Min. Typ. 

Supply Voltage VCC 4.5 5 5.5 4.75 5.0 5.25 V 

High-Level Output Current IOH -440 -440 p.A 

Low Level Output Current IOL 8 8 mA 

Operating Free Air Temperature -55 +125 0 +70 Cc 

Electrical characteristics Over Operating Temperature Range (Unless Otherwise Noted) 
Military Commercial 

Typ. 

Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Min. Typ. Max. Units 

VCC = MIN., IOH = -440j.LA 2.5 2.7 
VOH Output'HIGH Voltage Volts 

V IN = V IH or V IL 

Output LOW Voltage 
VCC = MIN. T IOL = 4.0mA 0.4 0.4 

VOL Volts 
V1N = V IH or V IL IIOL = 8.0mA 0.45 0.45 

V IH Input HIGH Level 
Guaranteed input logical HIGH 

2.0 2.0 Volts 
voltage for all inputs 

V IL Input LOW Level 
Guaranteed input logical LOW 

0.7 0.8 Volts 
voltage for all inputs 

VI Input Clamp Voltage VCC = MIN., liN = -18mA 1.5 1.5 Volts 

IlL 
Input LOW Current VCC = MAX" VIN = O.4V -0.36 -0.36 Volts 

(Note 3) 

IIH 
Input HIGH Current VCC = MAX., VIN = 2.7V 20 20 Volts 

(Note 3) 

II Input HI GH Current VCC = MAX., VIN = 7.0V 0.1 0.1 mA 

Output Short Circuit 
ISC 

Current (Note 4) 
VCC = MAX. -30 -85 -30 -85 mA 

ICC 
Power Supply Current 

VCC = MAX. 48 
I (Note 5) 

48 75 75 mA 

Notes: 1. For conditions shown as Min. or Max., use the appropriate value specified under Electrical Characteristics for the applicable'device type. 

2: Typical limits are at VCC = 5.0V, 25"C ambient and maximum loading. 
3. Actual input currents = Input Load Current x Input Load Factor (See Loading Rultes). 

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

5. All inputs HIGH, measured after a LOW-to-HIGH clock transition. 
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e Quad Serial AdderlSubtractor 

Switch Characteristics V cc ~ s.ov, T A = + 25°C 

From To +2SoC 
Parameters 

(Input) (Output) 

Test Conditions: CL = 15pF, RL = 2kO 

tpLH 
Clock F 

tpHL 

tpHL Clear F 

ts Set up time 

th Hold time 
A, B,S 

ts Clear Recovery time 

th Clear Hold time 

Clock Pulse .1 HIGH 
tpw 

Width 
Clockr LOW 

tpw Clear Pulse Width 

fMAX Max. Clock Frequency 

FUNCTION TABLE 

CP 

X 

X 

L 

H 

t 
t 
t 
t 

t 
t 
t 
t 
t 
t 
t 
t 
t 
.t-

I : 

External Inputs 

CLR 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
II 
n 

H 

H 

S A 

L X 

H X 

X X 

X X 

L L 

L L 

L L 

L L 

L H 

L H 

L H 

L H 

H L 

H L 

H L 

H L 

H H 

" " n n 

H H 
H H 

B 

X 

X 

X 

X 

L 

L 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

Internal 
Point 

C 

L 

H 

NC 

NC 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 
.. 

C1 

L 

H 

NC 

NC 

L 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

L 

H 
.. 
H 

L 

H 

I 

Output 

F 

L 

L 

NC 

NC 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

Min. Typ. 

14 

14 

20 

10 

0 

25 

0 

17 

17 

20 

30 40 

Function 

Clear 

Add 

Subtract 

C = Data In the Carry Flip-Flop Before the Clock Transition 
C1 = Data In the Carry Flip-Flop After the Clock 
X = Don't Care 
NC = No Change 
H = HiGH 
L = LOW 
t ::: LOW-to-HIGH Transition 

~AYTHEO~ 
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Max. Units 

22 

22 
ns 

30 ns 

ns 

ns 

ns 

ns 

MHz 

DEFINITION OF FUNCTIONAL TERMS 

A1,A2,A3,A4 
B1,B2,B3,B4 
S1,S2,S3,S4 

CPClock 

CLR Clear 

The" A" input into each adder/subtractor 
The "B" input Into each adder/subtractor 
The add subtract control for each adder/ 
subtractor. When S is LOW, the F function 
is A+B. When S is HIGH, the F function 
is A-B. 
The four independent serial outputs of the 
adder / subtractor . 
The clock input for the device. All internal 
flip·flops change state on the lOW-to
HIGH transition. 
When the clear input is LOW, the four 
independent adder/subtractors are asyn
chronously reset. The sum flip-flop is al
ways set to logic "0". The carry flip-flop 
is set to logic "0" in the add mode and 
log~c "1" in the subtra.ct mode. 
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25LS22 8-81t Serial/Parallel· Register With ~Sign · .. A •• VI! 

Recommended Operating Conditions 

Supply Voltage VCC 

High Level Output Current IOH 1 0 0 

IDYi 

Low Lev.el Output Current IOL 

Operating Free Air Temperature 

1-36 
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S SE DB DY6 

DY1 

Note: Pin 1 is marked for orientation. 

Military Commercial 

Min. Typ. Max. Min. 

4.5 5.0 5.5 4.7.5 

-0.44 

-1.0 

4 8 

-55 +125 0 

Typ. 

5.0 

4 

Unit 
Max. 

5.25 V 

-0.44 
mA 

-2.6 

8 mA 

70 °c 

C[AYTHE03] 

297 

'"-o 
+J 
() 
::J 
-0 
C 
o 
() 

E 
Q) 

en 
c 
o 
Q) 

.J::. 
+'" . 
~. 
m 
a: 



II... 

o 
+00 
(,) 
::J 
'0 
c:: 
o 
(,) 

E 
Q) 

rn 
c:: 
0, 
Q) 
s::::. .... 
>. as 
r 
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Electrical Characteristics Over Operating Temp. Range (Unless Otherwise Noted) 

Miritary Commercial 

Typ. Unit 

Description Test Conditions (Note 1) Min. (2) Max. Min. Typ. Max. 

2.5 2.7 

VCC = MIN. 
QO. '0 H = -440J.,LA 

VOH Output HIGH Voltage V 
Y,N = V,H or V,L DYi. 10H = -1.0mA 2.4 2.4 

DYi, 10H = -2.6mA 2.4 2.4 

VCC = MIN. 10L = 4.0mA 0.4 0.4 
VOL Output LOW Voltage V 

V,N = V,H or V,L 10L = 8.0mA 0.45 0.45 

VIH Input HIGH Level 
Guaranteed input logical HIGH 

2.0 2.0 V 
voltage for all ihputs 

V,L Input LOW Level 
Guaranteed input logical LOW 

voltage for all inputs 
0.7 0.8 V 

V, Input Clamp Voltage VCC = MIN., 'iN = -18mA -1.5 -1.5 V 

SE 1-1.08 -1.08 
IlL 

Input LOW Currel'lt VCC = MAX .• Y,N = 0.4V S 1-0.72 -0.72 mA 
(Note 3) 

Others 1-0.36 -0.36 

SE 60 60 
I'H Input HIGH Current 

VCC = MAX .• Y,N = 2.7V 
S 40 40 J.,LA 

(Note 3) (ExcePt DYi) 
Others 20 20 

SE 0.3 0.3 

" 
Input HIGH Current 

VCC = MAX .• Y,N = 5.5V 
S 0.2 0.2 mA 

(Except DYi) 
Others 0.1 0.1 

Off State (High Impedance) Vo = 2.4V 40 40 
'0 Output Current (DYi) 

VCC = MAX. 
Vo = O.4V -100 -100 

J.,LA 

Output Short Circuit 

I ISC VCC = MAX. -30 -85 -30 -85 mA 
Current (Note 4) 

ICC Power Supply Current VCC = MAX. 40 65 40 65 rnA 

Notes: 1. For conditions shown as MIN. or MAX .• use the appropriate value specified under Electrical Characteristics for the applicable device 
type. 

2. Typical limits are at VCC = 5.0V. 25°C ambient and maximum loading. 
3. Actual input currents = Unit Load Current x Input Load Factor (See Loading Rules). 
4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second . 
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&-Sit S8rl811Parallel . R8giSter'With· Sign Extend. 
'. > ~ 

Switching Characteristics Vee = 5V, T A = + 25°C 
From To +25°C 

Parameters (Input) (Output) Min. Typ. Max. 

Test Conditions: Cl = SOpF, Rl = 2kfl 

tPLH 16.5 24 
Clock OYi 

tPHL 18 26 

tPHL Clear OYi 23 30 

tPLH 16.5 24 
Clock 00 

tPHL 18 26 

tPHL Clear 00 23 30 

Test Conditions: Cl = 1SpF, Rl = 2kfl 

tZH 13 21 

tZL - 18 26 
OE OYi 

tHZ 13 21 

tLZ 18 26 

tZH 18 26 

tZL 23 32 
SER/PAR OYi 

tHZ 18 26 

tLZ 23 32 

ts Set Up Time RE To Clock 20 

ts Set Up Time SE To Clock 10 

ts Set Up Time S To Clock 15 

i ts Set Up Time OA/OB to Clock 15 

ts Set Up Time OYi To Clock 15 
I 

ts Clear to Recovery To Clock 8.0 i 

ts . Set Up Time SIP To Clock 15 

I th Hold Time Any Input a 
th Clear Hold Time a 

I 
HIGH I 8.0 

I tpw Clock Pulse Width 
LOW 8.0 

tpw Clear Pulse Width 20 

fmax Max. Clock Frequency 50 70 

FUNCTION TABLE 

Register Serial! 

Mode Clear Enable Parallel 

L X X 
Clear 

L X X 

Parallel Load H L L 

H L H 
Shift Right 

H L H 

Sign Extend H L H 

Hold H H X 

L LOW 

X 

Clock LOW-to-HIGH Transition 

Don't Care 

INPUTS 

Sign Mux 
-

Extend Select OE* Clock DY7 

X X L X L 

X X H X Z 

X X X t 07 

H L 
L 

t OA 

H H L t DB 

L X L t Y7n 

X X L t NC 

H = HIGH 

NC= No Change 

Z = High-Impedance Output State 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

OUTPUTS 

DY6 DY5 DY4 DY3 DY2 DYl OYO QO 

L L L L L L L L 

Z Z Z Z Z Z Z L 

06 05 04 03 02 01 DO DO 

Y7n Y6n Y5n Y4n Y3n Y2n Y1n Y1n 

Y7n· Y6n Y5n Y4n Y3n Y2n Y1n Yln 

Y7n Y6n Y5n Y4n Y3n Y2n Y1n Y1n 

NC NC NC NC NC NC NC NC 

*When the OE input is HIGH, all input/output terminals are at the high-impedance state; sequential operation or clearing of the register is not 

affected. 

07, 06 ... DO = the level of the steady-state input at the respective OY n terminal is loaded into the flip-flop while the flip-flop outputs (except 

00l are isolated from the OY n terminal. 

OA, Os = the level of the steady state inputs to the serial multiplexer input. 

Y7n, Y6n ... YOn = the level of the respective On flip-flop prior to the last Clock LOW-to-HIGH transition., 
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8-BitShiftlStorage Register with Synchronous Clear 

-FEATURES 

•. Synchronous Clear 

• Three-State Outputs 
• Common Input/Output Pins 
• Advanced Low-Power Schottky Processing 
• 100% Reliability Assurance Testing in Compliance With 

MI L-STD-883 

DESCRIPTION 

The 25LS23 is an 8-bit universal shift/storage register 
with 3-state outputs. The function is similar to the 
25LS299 with the exception of a synchronous clear 
function. Parallel load inputs and register outputs are 
multiplexed to allow the use of a 20-pin package. Separate 
continuous outputs are also provided for flip-flops A and H. 

Four modes of operation are possible-Hold (store), Shift
left, Shift-right and Load Data. The 25LS23 has a 
typical shift frequency of 50MHz. The 25LS23 is pack
aged in a standard 20-pin package. 

LOGIC DIAGRAM 

So 

SHIFT 
RIGHT .!..!ll..!,!l I~~~~-h 

SERIAL ....... '""""" ....... "41 
INPUT 

CLEAR _~---I 

121 
OUTPUT / Gj --'-----.;~ 

CONTROLS I G2 _13_1 _~ 
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1131 
BlOB 

16) 

C/Oc 

vee 

~ 

D/OD 

(5) 

E/OE 

CONNECTION DIAGRAM 

25lS23 

Note: Pin 1 is marked for orientation 

(15) 

F/OF 

(4) 

G/OG 

25LS23 

G 
GND 

SHIFT 
II n++f--_11...,;81 lEFT 

SERIAL 
INPUT 
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25(S23 8~Bit Shift/Storage Register with Synchronous· CI 

Recommended Operating Conditions 

Supply Voltage Vcc 

High Level Output Current 10H 

Electrical Characteristics Over Operating Temperature Range (Unless Otherwise Noted) 

Military Commercial 
Description Test Conditions (Note 1) Min. (2) Max. Min. Typ. Max. Units 

VCC = MIN. I QO, Q7 10H = -440,uA 2.5 2.7 

VOH Output HIGH Voltage VIN=VIHor I 10H = -1.0mA 2.4 V 
I DYO-DY7 

10H = -2.6mA 
.# 

2.4 VOL I 
VCC = MIN. 10L = 4.0mA 0.25 0.4 0.25 0.4 

VOL Output LOW Voltage V 
V IN = V I H or V I L 10L = 8.0mA 0.35 0.45 0.35 0.45 

VIH Input HIGH Level 
Guaranteed input logical HIGH 

voltage for all inputs 
2.0 2.0 V. 

VIL Input LOW Level 
Guaranteed input logical LOW 

0.7 0.8 V 
voltage for all inputs 

VI Input Clamp Voltage VCC = MIN., liN = -18mA -1.5 -1.5 V 

IlL SO,S1 -0.8 -0.8 
Input LOW Current VCC = MAX., VIN = O.4V mA 

(Note 3) All others -0.4 -0.4 

IIH VCC = MAX., VIN = 2.7V SO,S1 40 40 

(Note 3) 
Input HIGH Current 

(Except DYj) All others 20 20 
,uA 

VCC = MAX., VIN = 5.5V SO.S1 0.2 0.2 
II Input HIGH Current---- mA 

(Except DYi) All others 0.1 0.1 

Off·State (High Impedance) Vo = O.4V -100 -100 
10 VCC = MAX. 

400 
,uA 

Output Current Vo = 2.4V 40 

ISC 
Output Short Circuit Current 

VCC = MAX. -30 -85 -30 -85 mA 
(Note 4) 

ICC Power Supply Current VCC = MAX. (Note 5) 38 57 38 57 mA 

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable 

device type. 

2. Typical limits are at VCC = 5.0V, 25°C ambient and maximum loading. 

3. Actual input currents = Unit Load Current x I nput Load Factor (see Loading Rules!' 

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

5. ICc-measured with clock input HIGH and output controls HIGH. 
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8-Bit Shift/Storage Register with Synchronous Clear 25LS23 

Switching Characteristics (TA = +25°C, Vee = 5.0V) 

From To +2SoC 

Parameters (Input) (Output) Min. Typ. Max. Units 

Test Conditions: Cl = 15pF, Rl = 2k!1 

tpLH I 19 
Clock QO or Q7 

tpHL i 23 
ns 

tPLH I 18 
Clock DYi 

tPHL i I 21 

ts ! Si, So Setup Prior to Clock 20 I 

1- I SR, SL Setup PilOi to Clock I .... ,.,. 
'5 LV 

tpw Clock Pulse Width 25 ns 

th Hold Time 3.0 

ts Clear Setup Prior to Clock 20 

tZH 20 
Si, So DYi 

19 tZL 
ns 

tZH - 20 

tZL 
G1, G2 DYi 

18 

f max Maximum Frequency 50 mHz 

Test Conditions: Cl = 5pF, Rl = 2k!1 

tLZ 22 
S1,SO DYi 

tHZ 20 
ns 

tLZ 20 
tHZ G1, G2 DYj 16 

a,AYTHEO~ 
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8-BH Universal Shift/Storage Reg.~L'II::::;;.' 

FEATURES 

• Four operational modes 
• Three-state outputs' 
• Common input/output pins 
• Cascadable shifting 
• Advanced Low-Power Schottky processing 
• 100% reliability assurance testing in compliance with 

MI L-STD-883 

DESCRIPTION 

The 25LS299 is an 8-bit universal shift/storage register with 
3-state outputs. Four modes of operation are possible
Hold (store), shift left, shift right and load data. 

Parallel load inputs and register outputs are multiplexed to 
reduce the number of package pins. Separate continuous 
outputs are also provided for flip-flop 00 and 07. These 
devices can be cascaded to N-Bit words. 

The 25LS299 has a typical shift frequency of 50 MHz; and 
is packaged in the standard 20-pin DIP package. 

A separate active-LOW asynchronol,Js clear input forces all 
flip-flops to the LOW state whenever this clear input is 
LOW. 

LOGIC DIAGRAM 

SHIFT 

Sl 
(191 

so 
(1) 

s~I~I~1 ('..:..11~1 ====~~ 
INPUT ,A.U.,l1.o\.IoIou"u.1" J 

OUTPUT ((;1 (;....;21 __ -a 
CONTROLS (;21=31_----1 
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8-Bit Universal Shift/Storage Register 25LS299 

Recommended Operating Conditions 
Military Commercial 

Min, Nom Max Min Nom Max 
Unit 

Supply Voltage, V CC 4.5 5 5.5 4.75 5 5.25 V 
High-Level Output Current, t OH -0.44 -1.0 -0.44 -2.6 mA 
Low-Level Output Current, 10L 4 8 4 8 mA 
Operating Free-Air Temperature, T A -55 125 0 70 °c 

J0-

B Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted) 
o 
:::J 
"0 
C 
o 
o 
E 
~ 
c 
o 
(J) 
.r. -~ 
a: 

Parameter Test Conditions* 
Military Commercial 

Unit 
Min Typ** Max Min Typ** Max 

V IH Guaranteed input logical HIGH voltage for all inputs 2 2 V 

V IL Guaranteed input logical LOW voltage for all inputs 0.7 0.8 V 

VI VCC=MIN., IIN= -18mA -1.5 -1.5 V 

VCC=MIN. 0 0,07 IOH=-0.44mA 2.5 2.7 V 
VOH 

VIN=VIH or V IL DYO,DY7 IOH=-1.0mA 2.4 
V 

IOH=-2.6mA 2.4 

VCC=MIN. 10L = 4.0mA 0.25 0.4'0 0.25 0.40 
VOL V 

VIN=VIH or V IL 10L = 8.0mA 0.30 0.45 0.30 0.45 

SO,S1 
VCC=MAX., V 1N = 5.5V 

0.2 0.2 
II mA 

All others 0.1 0.1 

SO,Sl 40 40 
IH 

All others 
VCC=MAX., V IN = 2.7V 

20 20 
/lA 

IlL 
SO,Sl 

VCC=MAX., V IN = O.4V 
-0.8 -0.8 

mA 
All others -0.4 -0.4 

VCC = MAX. 
VO= O.4V -100 -100 

10 
VO= 2.7V 40 40 

/lA 

lOS VCC = MAX., See Note 3 -30 -85 -30 -85 mA 

ICC V CC = MAX., See Note 4 38 57 38 57 mA 

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable 
device type. 

2. Typical limits are at VCC = 5.0 V, 25°C ambient and maximum loading. 

3. Not more than one output should be shorted at a time. Duration of the sht;>rt circuit test should not exceed one second. 

4. ICC - measured with cfock input HIGH and output controls HIGH. 
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25LS299' 8-Bit· Universal Shift/StoragE! Register -

Switching Characteristics V - SV T - + 25°C , cc- , A-

From To +25°C 
Parameter (Input) (output) Unit 

Min Typ Max 

Test Conditions: CL = 15pF, RL = 2k11 

tpLH 
Clock Q i 

19 
23 

ns 
tpHL 

tpLH 
Clock DYi 

18 
21 

ns 
tpHL 

tpHL Clear DYo -DY7 25 ns 

tpHL Clear 00 or Q7 27 ns 

tZH 
S1,SO DYi 

20 
19 

ns 
tZL 

tZH - - 20 
G1, G2 DYj ns 

tZL 18 

ts 
S1, So Set~up Prior 

20 ns 
to Clock 

ts 
SR, SL Set-up Prior 

20 ns 
to Clock 

tpw Pulse Width (Clock) 25 ns 

tn Hold Time 3 ns 

fmax 50 MHz 

Test Conditions: CL = SpF, RL = 2k11 

tLZ 
S1,SO DYi 

22 
20 

ns 
tHz 

tLZ - - 20 
G1, G2 DYi 16 

ns 
tHZ 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

SR SL CLEAR CLOCK So S1 (;1'02 Qa Q7 OVa 

Clear X X L X (Note 1) L L L L L 

X X X X X X H L NC NC Z 
Output 

X X X X 
Control 

X X L H NC NC Z 

X X X X X X H H NC NC Z 

Hold X X H X L L L L NC NC NC 

M Load ( Note 2) X X H t H H L L A A A 

0 Shift Right L X H t H L L L L DYS L 

D Shift Right H X H t H L L L H DYS H 

E Shift Left X L H t L H L L DY1 L DY1 

Shift Left X A H t L H L L DY1 H DY1 

L = LOW Z = High Impedence t = Transition LOW-to-H IGH 

H = HIGH X = Don't Care NC = No Change 
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DV1 

L 

Z 

Z 

Z 

NC 

B 

DYa 

DYa 

DY2 

DY2 

INPUTS/OUTPUTS 

DV2 DV3 DV4 DVs DV6 DV7 

L L L L L L 

Z Z Z Z Z Z 

Z Z Z Z Z Z 

Z Z Z Z Z Z 

NC NC NC NC NC NC 

C D' E F G H 

DY1 DY2 DY3 DY4 DY5 DYS 

DY1 DY2 DY3 DY4 DY5 DYS 

DY3 DY4 DY5 DYS DY7 L 

DY3 DY4 DY5 DYS DY7 H 

Notes; 1. Either LOW to observe outputs. 

2. I n this mode DY i are inputs. 
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INTERFACE ....... . 

The Master Selection Guide provides sufficient informa
tion to make initial product selections, to lead you to a 
group of device numbers and manufacturers' names. It 
enables you to find the products which are most appro

(I)' priate to fulfill your major requirements and then pro
:2.. vides data for many of the more important products. 

All devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index list
ings lead to the page and the line on that page where 
each device appears. 

In the Interface Section the selection parameters differ 
drastically for each category; therefore,each has its own 
format. The analog to digital converter category has two 
formats: one for binary output devices and another for 
decimal units. Some of the products in this section, pri
marily analog to digital and digital to analog converters, 
are hybrids; the ones listed are those packaged to be 
compatible with IC's. 

This section is not complicated by reference to package 
styles; the package style suffixes are usually deleted. 
For more information on each companies' suffixes, see 
the Part Number Guide. Throughout the Master Selec
tion Guide, each full military temperature range (-55°C 
to 125°C) device is indicated by a dagger (t) before the 

. manufacturer's name. Manufacturers' names are nor
mally spelled out; however, a few are abbreviated and 
the abbreviations are explained on page 176. 

306 

Category Page 

Analog Switches 
Switches with Drivers 307 
Switches without Drivers 312 
Multi plexers 314 
Drivers 316 

Analog to Digital Converters 
Binary Output 317 
Decimal Output 319 

Digital to Analog Converters 320 

Display Drivers 325 

Error Checking Circuits 328 

Keyboard Encoders 329 

Line Circuits 
Drivers 331 
Receivers 335 
Transceivers 340 

Memory and Peripheral Drivers 343 

Sense Amplifiers 347 

Serial Transmitters-Receivers 349 

Detailed Product Information 
provided by: 

American Microsystems, Inc. 351 

Datel Systems 382 

Harris Semiconductor 394 

Monolithic Memories, Inc. 460 

National Semiconductor 465 

Siliconix 528 

The manufacturers listed above are pro
viding detailed information on their latest 
and most Significant products. They have 
made this investment to help you. 
chose not to. 
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MASTER SELECTION' GOlDE 

INTERFACE-Analog Switches 

ON Analog ON Analog 
Switch . Resistance Signal Supply Switch Resistance Signal ~ 

Function Type 25'C,n Range, v Voltage Device Source l.ile Function Type 25'C,n Range, V Voltage Device SoIKce lile 

Switches with Drivers Switches with Drivers (Cont'd) 

SPST CMOS 75 ±" ±15,5 HI5040-2 t Harris (410) 2xSPST JFET 10 ±'0 -18,12 (Confd.) 
HI5040-5 Harris (410) IH5005 tlntarsil 60 

I 
IH5040G Intersil AH0141 tNational 

-

IH5040M tlntersil AH0141C National . 

JFET 6 -5 to 4 ±'5,5 CAG10A t Teledyne C OG141A t SiicOOx 

-5 to 10 ±'5 CAG6 t Teledyne C -20,10,5 OG180A t Intersil 
OG18OB Intersil 

10 -5 to 4 ±'5,5 CAG10C tTeIedyne C OG180A t SicoIlx 
-5 to 10 ±'5 CAG6-1 0 t Teledyne C OG18OB SicoIlx 

~ 15 -10 to 5 ±'5,5 CAG10D t Teledyne C 15 ±l.5 ±15 DG151A tlntarsil 

30 ±5 ±5,5 CAG10 t Teledyne C 10 AH0151 tNational ~ 
AH0151C National 70 ~ ±8 -18,12 IH5OO1 Intersil OG151A t Siicorlx 

= 50 ±8 -18,12 IH5OO2 Intersil ±8 ~'8;'2 OG1418 Intarsil 
-10 to 4 ±'5,5 CAG108 t Teledyne C OG441A Intersil ~ 

CAG14 t Teledyne C 
OG1418 SiIicorlx ~ -10 to 5 -15,5 

t Teledyne C 
20 ±5.5 ±15 OG1518 Intersil 

±'0 ±'5 21108E 
DG451A Intarsil 

60 ±'0 ±'8,5 CAG30 t Teledyne C OG1518 Silicorix 

100 ±5 ±'5 21078E t Teledyne C 30 -6 to 10 -18,15 CAG24 t Teledyne C 0) 
PMOS 80-300 ±'0 -20,10 TL61 01 TI -7.5 to 15 ±15,5 OG181A tlntersil :Q 

TL61 OM ttl IH181M t Intarsil 80 :l 
100-400 ±'0 -20,10 TL610C TI 20 AM181 t National (!) 

OG181A t Siicorix c: 2xSPST CMOS 30 ±'1 ±'5,5 IH5048C Intersil 
IH5048M tlntersil ±'0 -18,12 OG133A tlntersil .2 

IH5003 tlntersil ... 
50 ±'5 ±'5,5 HI5048-2 tHarris (410) 0 

1H5006 t IntersiI 0» . HI5048-5 Hams (410) 
AH0133 tNationai 0) 

1'5 OO300A t SiIiconix (528) AH0133C National en 
DG3008 SiIiconix (528) OGl33A t SiicoIix '-
DG300C SiIiconix (528) 

-12.5 to 10 -20,10,5 OG181A tlntersil 
0) 

DG304A t SiIiconix (528) . ... 
IH181M tlntersil 90 U) 

DG3048 SiIiconix (528) 
AM181 tNationai 

«S 
DG304C SiIiconix (528) 30 ~ 
DG381A t SiIiconix (530) 

OG181A t Siicorix 

003818 t SiIiconix (530) for D/A 
OO381C t SiIiconix (530) ±10 -20 CDA2-3 t Teledyne C 

70 ±'5 ±'5 AD7513S tAD 35 ±8 -18,12 OG433A tlntersil 
AD7513T tAD 50 ±l.5 ±15 OG152A tlnters~ 
HI200-2 tHams (394) 

AH0152 tNatiOnal 
MP7513S Mcro Power AH0152C National 
OG200A t Siliconix OG152A t SiIicorix 

75 ±'0 ±'5,5 IH200M tlntersil 
-7.5 to 15 ±15,5 OG1818 Intersil 00 

±'5 ±'5,5 HI5041·2 tHams (410) 40 IH181C Intersil 
HI5041·5 Hams (410) OG1818 SiIicorix 
IH5041C Intersi! 

±8 -18,12 OG1338 Inters~ IH5041M tlntersil 
OGl338 Siicorix 

80 ±'0 ±'5,5 IH200C Intersil 
±'0 -18,15 CAG13 t Teledyne C 

±'5 ±'5 AD7513J AD CAG42 t Teledyne C 
AD7513K AD CAG45A t Teledyne C 
HI200-5 Harris (394) 

-18,12 IH5004 Intersil MPS7513J Micro Power 
MPS7513K Micro Power -10 to 15 ±15,5 AM281 National 
DG200B S~iconix 50 -12.5 to 10 -20,10,5 OG1818 Intersil 110 
DG200c Siliconix 

IH181C Intersil 
JFET 6 -6 to 10 -18,15 CAG27 t Teledyne C OG1818 SiIicorix 

10 -6 to 10 -18,15 CAG27-10 t Teledyne C -15 to 10 -20,10,5 AM281 National 

-7.5 to 15 ±'5,5 DG180A tlntersil 75 -7.5 to 15 ±15,5 AM182 t National 
DG180B Intersil 

-15 to 10 -20,10,5 AM281 National 
DG180A t Siliconix 
OG1808 SUiconix ±10 ±15 TL182M tTl 

±'0 -18,12 DG141A tlntersil -10 to 15 ±'5,5 OG182A t Intersil 
(Continued) (Continued) 

DTt means four terminals with a pair of normally open and normally dosed contacts. 
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iC MASTER 

INTERFACE-Analog Switches (Cont'd) 

ON Analog ON Analog 
Switch Resistance Signal Supply Switch Resistance Signal Supply 

Function Type 25'C.!l Range. V Voltage Device Source l.fle Function Type 2S'C,n Range. V Voltage Device Source Lile 

Switches with Drivers (Cont'd) Switches with Drivers (Co nt' d) 

2xSPST JFET 75 -10 to 15 ±15,5 (Cont'd.) 4xSPST CMOS 280 ±7.5 ±7.5 (Cont'd.) 60 
IH182M tlntersil MPS7516K Micro Power 
OG182A t Siliconix MPS7516T t Micro Power 

-12.5 to 10 -20,10,5 AM182 tNational SIL40668 tMitel 
Sll4066BE Mitel 

-15 to 10 -20,10,5 I OG182A tlntersil MC14066BA tMotorola 
IH182M t Intarsil MC14066BC Motorola 

I OG182A t SiIicora CD40666C Nationai 

80 ±8 -18,12 DG434A Intersil CD40668M tNational 

±10 -18,12 OG134A tlntersil 11P04066 NEC America 
C040668 tRCA 70 

IH5007 Intarsil 10 C040668E RCA 
AH0134 tNational HBF4066AE SGS 
AHOl34C National N4066A Signetics 
OG134A tSiliconix SCL40668 tSSS 

100 ±5.5 ±15 DG452 Intersil SCL4066BE SSS 
OG1528 . SiIicooix TC4066 Toshiba 

±8 -18,12 OG1348 Intersil 400 ±7.5 ±7.5 AD7516J AD 
001348 SiIicOOx AD7516S tAD 

±10 ±15,5 TU821 TI MPS7516J Micro Power 

TL182C TI MPS7516S t Micro Power 
I 
80 

SIL40168 tMitel 
·jO to 15 ±15,5 OG1828 Intarsil 20 Sll40168E Mitel 

IH182C Intarsil MC14016BA tMotorola 
AM282 National MC140168C Motorola 
DG1828 SiIiconix SCL40168 tSSS 

-15 to 10 -20,10,5 DG1828 Intarsil SCL40168E SSS 
IH182C Intersil CM4016A tSoIitron 
AM282 National CM4016AE Solitron 
OG1828 SiIicorix TP4016A/UB tn 

PMOS 75-200 -5 to 10 ±15,5 OGMlllA t SiIicorix 
TP4316A tTl 90 

-20,10,5 I DGMlllA 
TC4016 Toshiba 

±10 t SiIiconix 
800 ±7.5 ±7.5 F4016C Faircllld 

75-250 ·5 to 10 ±15 OGMlllB SiIicooix 30 F4016M t Faircl'ild 

±10 ·20,10.5 ooM1118 SiIiconix 850 ±7.5 ±7.5 CD4016AC National 

lQ0.450 ±10 -20,10,5 OG111 tlntersil CD4016AM tNational 

00112 tlntersil CD4016B tRCA 
I CD40168E RCA 

4xSPST CMOS 80 ±15 ±15 HI201-2 tHarris (400) I SCL4016A tSSS 
80' ±5 ±5 CDS4016 tRCA SCL4016AE SSS 

CDS4016E RCA CM4016A t Solitron tOO 

100 ±15 ±15 H1201-5 Harris (400) I CM4016AE Solitron 

AD75100iJ AD 
CM4116A t Solitron 

AD75100IK AD CM4116AE Solitron 

AD751001S tAD 40 Inverted control I 
AD7511D1J AD I SCL4416A tSSs 
AD7511D1K AD SCL4416AE SSS 
AD7511D1S tAD JFET 
AD7511DIT tAD 

10 ±10 -18,2.8 CAM604A tT eIerJyne C 

MPS75100iJ Micro Power 30 ±7.5 ±15,5 AM193 National 

MPS751001K Micro Power 50 -10 to 5 -15,5 CAG49 t Teledyne C I UPS751001S t Micro Power 

I 
I 

1
110

/ 
I 60 ±10 -18,5 CAG49 tTeledyne C I UPS7511DU Micro Power I UPS7511D1K t.k;o POW6i ±lS .. 7 I CAG50 t Teiedyne C 

I MPS75HD!S • Micro Powsr I sol I I 
.... w ..... ,_"~ , ... "_0 ......... 

I 
___ ,. _____ 0·_._ 

I I 4xSPST Various Combinations of normally on/off 
175 ±15 ±15 DG201A t SiIicOOx JFET 100 ±10 -18,15 CAG48A t TeledYne C 

I UP~7~l1M I I 75 ±10 ±15,5 ! AMl94 National 

200 ±7.5 ±7.5 SCL4066S SSS 200 ±to ±15,o LF11201 t National 
±15 ±15 DG2018 Siliconix LF11202 tNational 

DG201C SiIicOOx LF11331 tNational 

280 ±7.5 ±7.5 AD7516K AD LF11332 t National 
LF11333 + ~t'3+iI\.I·V!l1 

AD751ST tAD 

I I 

IlfiolUVItQf 

F4066BC Fairchild 250 ±10 ±15,0 LFl2201 National 120 
F40668M t Fairchild LF13201 National 

(Continued) (Continued) 

t Military Temperature Range (-55' to l25'C) • TYPIcal Values 

Bold face indk:ates additional data Is provided on the page noted. 

308 Ie MASTER 1978 



MASTER SELECTION ~GUIDE 

INTERFACE-Analog Switches (Cont'd) 

ON Analog ON Analog 
Switch Resistance Signal Supply Swttch Resistance Signal Supply 

Function Type 25'C,fI Range, V Voltage Device Source ,Une Function Type 25'C,fI Range, V Voltage Device . Source Una 

Switches with Drivers (Cont'd) Switches with Drivers (Cont'd) 

4xSPST Various Combinations of normally on/off SPDT! JFET 10 -12.5 to 10 -20,10,5 (Cont'd.) 
JFET 250 ±10 ±15,0 (Cont'd.) DG186A t Siliconix 60 

LF12202 National DG186B SiIiconix 
LF13202 National 15 ±7.5 ±15 DG161A tlntersil 
LF12331 National AH0161 tNational 
LF13331 National AH0161C National 
LF12332 National DG161A Siliconix 
LF13332 National 
LF12333 National ±8 -18,12 DG146B Intersil 

LF13333 National 10 
DG446A Intersil 
DG146B Siliconix 

PMOS 200-600 ±10 -20,10,5 AH0015 tNational 
20 ±5.5 ±15 DG461 A Intersil ~ AHoo15C National 

DG161B Siliconix 70 ~ 4xSPST Common Output 
30 -7.5 to 15 ±15,5 DG187A tlntersil : PMOS 100-450 ±10 -20,10 DGl16 tlntersil 

IH187M tlntersil 
-20,10,5 DGl18 tlntersil AM187 tNational. ~ 

150-250 ±10 -20,10,5 DG172A t Siliconix DG187A t Siliconix ~ 

150-500 ±10 -20,10,5 DG172B Siliconix ±10 -18,12 DGl44A tlntersil 
AH0144 tNational 

200-600 ±10 -20,10,5 DG172C Siliconix AH0144C National 

5xSPST Common Output DG144A t Siliconix 
Q) 

PMOS 100-450 ±10 -20,10 DG123 tlntersil 20 -12.5 to 10 -20,10,5 DG187A tltltersil "'0 
DG123A t Siliconix IH187M tlntersil 80 ::J 

-20,10,5 DG125 tlntersil AM187 tNational (!) 
DG125A t Siliconix DG187A t Siliconix 

C 

125-500 ±10 -20,10 DG123B Intersil 35 ±8 ±8,12 DG444A Intersil 0 
+-' 

DG123B Siliconix 50 ±l.5 ±15 DG162A t Intersil () 

-20,10,5 DG125B Intersil 
AH0162 tNational Q) 

AH0162C National Q) 
DG125B Siliconix 

DG162A t~ (J). 

16xSPST 
-7.5 to 15 ±15,5 DG187B Intersil "-

CMOS 60 ±9 ±9 7507-01 Telenetics Q) 
IH187C Intersil +-' 

SPDP CMOS 30 ±11 ±15,5 IH5050C Intersil 30 DG187B Siliconix 90 
(J) 

CO 
IH5050M tlntersil 

±8 -18,12 DG144B Intersil ~ 
50 ±15 ±15,5 HI5050-2 tHarris (410) DG144B Siliconix 

HI5050-5 Hams (410) ±15 2126BG t Teledyne C 
±15 DG301A t Siliconix (528) -10 to 15 ±15,5 AM287 National 

DG301B Siliconix (528) 
DG301C Siliconix (528) -12.5 to 10 -20,10,5 DG187B Intersil 

DG305A t Siliconix (528) IH187C Intersil 

DG305B Siliconix (528) DG187B Siliconix 

DG30SC SiIiconix (528) -15 to 10 -20,10,5 AM287 National 
DG387A t SiIiconix (530) 40 75 -7.5 to 15 ±15,5 AM188 tNational 
DG387B SiIiconix (530) 
DG387C SiIiconix (530) ±10 ±15,5 TL188M ttl 100 

75 ±15 ±15,5 HI5042·2 tHams (410) -10 to 15 ±15,5 DG188A t Intersil 

HI5042·5 Harris (410) IH188M tlntersil 

IH5042C Intersil DG188A t Siliconix 

IH5042M tlntersil "12.5 to 10 -20,10,5 AM188 tNational 

JFET 6 -5 to 10 ±15 CAG7 t Teledyne C -15 to 10 ' -20,10,5 DG188A tlntersil 

10 -5 to 10 ±15 CAG7-10 tTeledyne C 
IH188M tlntersil 
DG188A t Silicollx 

-7.5 to 15 ±15,5 DG186A tlntersil 
80 ±8 -18,12 DG443A Intersil 

DG186B Intersil 50 
DG186A t Siliconix ±10 -18,12 DG143 tlntersil 

DG186B Siliconix AH0143 tNational 110 
AH0143C National 

±10 -18,12 DG146A tlntersil DG143A t Siliconix 
AH0146 tNational 
AH0146C National 100 ±5.5 ±15 DG162B SiIiconix 

DG146A Siliconix ±8 ±15 DG462A Intersil 

-12.5 to 10 -20,10,5 DG186A tlntersil ±10 ±15,5 TL1881 TI 
DG186B Intersil TU88C TI 

(Continued) (Continued) 

DP means four tennninals with a pair of nonnnally open and nonnnally closed contacts. 
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Ie MASTER 

INTERFACE-Analog Switches (Cont'd) 

ON Analog 
Switch Resistance Signal Supply 

Function Type 25'C,n Range, v voltage Device 

Switches with Drivers (Cont'd) 

SPOP JFET 100 

125 

NPN PNP 
10 

SPOT JFET 50 

SPOTfor D/A 
NPN PNP 

10 

SPOP PMOS 75-200 

75-250 

100-400 

200-600 

SPOT PMOS 100-400 

200-600 

200" 

2xSPDP CMOS 30 

50 

75 

2xSPOT CMOS 100 

±10 (Cont'd.) 
±15 AH2114 

-18,12 001438 

-10 to 15 ±15,5 001888 
IH188C 
AM288 
DG188B 

-15 to 10 -20,10,5 OG1888 
IH188C 
AM288 
OGl888 

±10 ±15 AH2114C 

±10 -5,5 COA23 

-10 to 5 -15,5 COA18 

10 10 CDA4A 

o to -10 -15 CDAl-3 

±10 -15,5 CDA23 

±15 CDA6 

-5 to 15 ±15 OO175A 

±10 -20,10,5 OO175A 

-5 to 15 ±15 OG1758 

±10 -20,10,5 OG1758 

±10 -20,10 TL6041 
TL604M 

±10 -20,10 TL604C 

±10 -20,10 SI3OO2A 
SI3OO28 
TL601 I 
TL601M 
TL6071 
TL607M 

±10 -20,10 TL601C 
TL607C 

±10 -20,10 SH3OO2C 
SH3002M 

±11 ±15.5 IH5051C 
IH5051M 

±15 ±15,5 HI50S1·2 
HI5051·S 

±15 DG303A 
DG303B, 
DG303C 
DG307A - ,.... --

± 15 ± 15,5 HI5Q43.2 
HI5043-S 
IH5043C 
IH5043M 

± 15 ± 15 AD7512DIJ 

(Continued) 

AD7512DIK 
AD7512D1S 

t Military Temperature Range (-55' to 125'C) 

ON Analog 
Switch Resistance Signal Supply 

Source Line Function Type 25'C,n Range, V Voltage 

Switches with Drivers (Cont'd) 

2xSPOT CMOS 100 ±15 ±15 
tNational 

Siliconix 

Intersil 
Intersil 

PNP 
National 

10 ±10 ±15 

Siiiconix 2xSPDP DMOS 50 ±lO ±15,S 

Intersil JFET 10 -7.5 to 15 ±15,5 
Intersil 
National 10 
SiliConix 

National -12.5 to 15 -20,15,5 

t Teledyne C 

t Teledyne C 
30 -7.5 to 15 ±15,5 

tTeledyne C 

t Teledyne C -12 to 15 -20,15,5 

t Teledyne C 20 

tTeledyne C 

t SiIiconix 50 -7.5 to 15 ±15,5 
t Siliconix -10 to 15 ±15,5 

Siliconix -12.5 to 15 -20,10,5 
Siliconix -15 to 10 -20,10,5 

I TI 75 -7.5 to 15 ±15,5 
tTl 

-10 to 15 ±15,5 
TI 

t S~iConix 
Siiiconix 30 -12.5 to 15 -20,10,5 
TI 

tTl -15 to 10 -20,10,5 

TI 
tTl 

TI 100 -10 to 15 ±15,5 

TI 

Fairchild 
t Fairchild 

-15 to 10 
Intarsil 

-20,10,5 

tlntersir 40 

tHarris (410) 
Harris (410) 125 ±10 ±15,5 

t SiIicorU (528) 150 ±10 ±15,5 
SiIiconix (528) 

I 
I 

SiIlconiJ (528) 
13XSPDT t Siliconix (528) CMOS 280 ±l.5 ±7.5 

... .t; .... 

SilIC0111X 
Silicoolx (526; 

t Si.ljcor,iA tr~, 

'''''''I 

(5211) I I 
I I 

SiIiconil (530) 50 
SiIiconix (530) 

tHarris (410) 
HarriS (410) 
Intersi! 

tlntersil 

AD 
AD 

tAD 

r 

t (Continued) 

• Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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Device 

(Cont'd.) 
AD7512D1T 
MPS7512DIJ 
MPS7512D1K 
MPS7512D1S 

COA29A 

S05600 

OG189A 
OG1898 
OG189A 
OG1898 

OG189A 
001898 
OG189A 
DG1898 

DGl90A 
IH190M 
AMl90 
DGl90A 

DGl90A 
IHl90M 
AM190 
OOl90A 

001908 

AM290 

OOl9OB 

AM290 

AM191 

OO191A 
IH191M 
OO191A 

AM191 

DG191A 
IH191M 
OO191A 

DG1918 
IH191C 
AM291 
001918 

OG1918 
IH191C 
AM291 
DG1918 

TL191M 

TL1911 

I TL191C 

I F40538C 
F4053BM 

II SIL4053B 
5:L4053BE 

I MC14053BA 
MC140538C 
CD4053C 
C04053M 
,J>D4053 
CD4053B 
CD4053BE 

ISCL4053A 

I
SCL4053AE 
CM4053A 

Source 

tAD 
Micro Power 
Micro Power 

t Micro Power 

t Teledyne C 

Signetics 

tlntersil 
Intersil 

t Siliconix 
Siliconix 

tlntersil 
Intersil 

t SiIiconix 
SiIiconix 

t Intersil 
tlntersil 
tNationai 
t S4Iiconix 

tlntersil 
t Intarsil 
tNationai 
t SiIiconix 

SiIiconix 

National 

SiIiconix 

National 

tNational 

tlntersil 
tlntersil 
t SiIicorix 

tNational 

tlntersil 
tlntersil 
t SilicMx 

Intersil 
Intersil 
National 
Siliconix 

Intersil 
Intersil 
National 
SiIicooix 

tTl 

TI 
TI 

FairclWd 
t Fairchiid 
TMit81 

tMotorola 
Motorola 
National 

tNational 
NEC America 

tRCA 
RCA 

tSSS 
sss 

tSolitron 

line 

60 

70 

80 

1
00 

I 

I 

100 

I 

I 

110 

II 
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·;/ 
MASTER SELECTION GUIDE 

INTERFACE-Analog Switches (Cont'd) 

·ON Analog ON Analog 
Switch Resistance Signal Supply Switch Resistance Signal Supply 

.; 

Fooction Type 2S'C,O Range, V Voltage Device Source lila FtIlCtion Type 25'C,O Range, V Voltage Device Source lila 

Switches with Drivers (Cont~d) Switches with Drivers (Cont'd) 

3xSPDT CMOS 280 ±7.5 ±7.5 (Cont'd.) 2xDPST JFET 10 ±10 -18,12 (Cont'd.) 
.:. 

CM4053AE Solitron oo140A t SiIicOOx 
TP4053A/B TI -12.5 to 10 -20,10,5 OO183A tlntersil 
TC4053 Toshiba 001838 Intersil ~. -~ 

PMOS 200-800 ±10 -20,10,5 oo170A t SiIiconix DG183A t Silicorix 
,-:' 

250-850 ±10 -20,10,5 DG1708 SiIiconix DG1838 t Silicordx 

DG170C Smconix 15 ±7.5 ±15 oo153A tlntersil 

4xSPDT for DI A AH0153 tNational 

CMOS 100 0.1 8 AD7519J AD AH0153C National ~ MPS7519J Micro Power 10 DG153A t Siliconix 70 

4xSPDT JFET 35 ±10 -15,5 HCS310 HyComp ±8 -18,12 DG440A Intersil 
.,. 

NMOS DG515A t Siliconix 
001408 Siliconix ~ - - 8 : DG5158 Siliconix 20 ±5.5 ±15 DG1538 Intersil 

OO515C Smconix DG453A Inters~ • 
NPN -10 to-3 ±15 ULN-2140 Sprague 

001538 SiIicorix ~ -
ULN-2141 Sprague 30 -7.5 to 15 ±15,5 DG184A tlntersil 
ULN-2142 Sprague IH184M tlntersil 
ULS-2140 tSprague AM184 t National 
ULS-2141 tSprague DG184A t Siliconix 
ULS-2142 tSprague 20 ±10 -18,12 DG129A tlntersil 80 (l) 

- - AD550 tAD AH0129 tNational '0 

AD555 AD AHOl29C National :::J 

PNP 7 o to -10 -15 CDA11-S12 Teledyne C DGl29A t Sbnix (!) 

-12.5 to 10 -20,10,5 OOl84A tlntersil C 
10 o to -10 -15 CDA11 Teledyne C 

IH184M tlntersil .2 
8xSPDT CMOS 60 ±9 ±9 7507-02 Telenetics AMl84 tNational 

~ 

* ,~. 
10xSPDT for D/A DGl84A t Siliconix 

NMOS - - 8 OO516A t Siliconix 35 ±8 -18,12 DG429A Intersil 
(l) 

DG5168 Siliconix en 
DG516C Silicoflx 50 ±7.5 ±15 OO154A t Intersil '-

AHOl54 tNational 90 (l) 
DPST CMOS 75 ±15 ±15,5 HI5044-2 tHarris (410) 30 AH0154C National 

~ en 
HI5044-5 Harris (410) oo154A t SiIicOOx «S 
IH5044C Intersil ~ 
IH5044M tlntersil -7.5 to 15 ±15,5 001848 Intersil 

IHl84C Intersil 
2xDPST CMOS 30 ±11 ±15,5 IH5049C Intersil 001848 Siliconix 

IH5049M t Intersil 
±8 -18,12 DG1298 SiIicOOx 

50 ±15 ±15,5 HI5049-2 tHanis (410) 
HI5049-5 Hanis (410) -10 to 15 ±15,5 AM284 National 

±15 DG302A t SiIiconix (528) -12.5 to 15 -20,10,5 001848 Intersil 

DG302B SiIiconix (528) IH184C Intersil 

DG302C SiIicoIIix (528) 40 DG184B Siliconix 100 

DG306A t SiIiconix (528) -15 to 10 -20,10,5 AM284 National 
DG306B SiIiconix (528) 

60 ±10 CS4Rl01A t Teledyne C DG306C SiIiconix (528) -18,15 

DG384A t SiIiconix (530) 75 -7.5 to 15 ±15,5 AM185 tNational 
DG384B SiIiconix (530) -10 to 15 ±15,5 oo185A tlntersil 
DG384C SiIiconix (530) IH185M tlntersil 

75 ±15 ±15,5 HI5045-2 tHanis (410) DG185A t Silicorix 
HI5045-5 Harris (410) 
IH5045C Intersil 

-12.5 to 10 -20,10,5 AM185 tNational 

IH5045M tlntersil 50 -15 to 10 . -20,10,5 OO185A Intersil 

2xDPST Three Control Input 
IH185M tlntersil 
oo185A t S~icordx 110 

CMOS 200 ±15 ±15,5 HI18OOA-2 tHanis (406) 
H118OOA-5 Harris (406) 80 ±8 -18,12 DG426A Intersil 

2xDPST JFET 10 -7.5 to 15 ±15,5 OO183A t Intersil ±10 -18,12 DG126A t Intarsil 
DG1838 Intersil AH0126 tNational 
OO183A tSiliconix AH0126C National 
DG1838 Siliconix oo126A t Siliconix 

±10 -18,12 DG140A tlntersil 100 ±5.5 ±15 001548 Intersil 
AH0140 tNational DG454A Intersil 
AH0140C National 60 001548 SiIicOOx 

(Continued) (Continued) 

DTI means four terminals with a pair of normally open and normally closed contacts. 
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Ie MASTER 

INTERFACE-Analog Switches (Cont'd) 

ON Analog ON Analog 
Switch Resistance SiglaI Supply Swnch Resistance Signal Supply 

Fooction Type 2S'C,n Range, v VOltage Device Source Line FlIlCtion Type 2S'C,n Range, V VOltage 

Switches with Drivers (Cont'd) Switches with Drivers (Cont'd) 

2xDPST JFET 100 (Cont'd.) DPDP JFET 100 (Cont'd.) 
±8 -18,12 DG1268 Siliconix ±10 -18,12 

-10 to 15 ±15,5 DG1858 Intersil 2xDPDT PMOS - ±l -5,-21 
IH185C Intersil 

DPDT PMOS 150-450 ±10 -20,10,5 I AM285 
National 
Siliconix 150-500 ±10 -20,10,5 001858 ' 

-15 to 10 ,'ln1nl: DG1858 1 ........... "":1 200-500 ,1n t\n""ne 
-~V,I\lJIJ II U'O'I illl I'V -'V,IVJiJ 

IH185C Intersil 
AM285 National 200-275 ±10 -28,5,12 
001858 Siliconix 10 

4PST CMOS 50 ±15 ±15,5 
125 ±10 ±'5,5 TL18SM ttl 

150 ±'0 ±lS,S TL1851 TI 7S ±15 ±15,5 
TL185C TI 

2xDPST Common Output 
PMOS 100-450 ±'0 -20,10,S ooM122A t Siliconix 

125-500 ±10 -20,10,5 DGM1228 Siliconix 8PST with shift register 

200-600 ±10 -20,10,5 AHOO19 t National DMOS 100 7 12 

AHOO19C National 4PDT for D/A 

3xDPST Common Output PNP 10 ±10 ±15,5 

PMOS 100-450 ±10 -20,10 00120 tlntersil 20 2x4PDP CMOS 60 ±9 ±9 

-20,10,5 00121 tlntersil 
Switches without Drivers 

DPDP CMOS 50 ±15 ±15,5 HI5046A·2 tHarris (410) 
Hf5046A.5 Harris (410) SPST JFET 30 ±10 

75 ±15 ±15,5 1115 tDOC 50 ±15 
HI5046-2 tHarris (410) 

100 ±0,2 
HI5046-5 Harris (410) 
1H5046C Interstl 
IH5046M tlntarsil 

JFET 10 ±'0 -18,12 . oo145A tlntersil ° to (Drive-4) I AH0145 tNational 30 
. AH0145C National 

oo145A t SiriCOllx ±1O 

15 ±l,5 ±'5 oo163A tlntersil 150 ±0.2 
AHOl63 tNational 
AHOl63C National 
ool63A t Siiiconix 

±8 -18,12 DG445A Intersil ° to (Drive-4) 
001458 SiIicmx 

20 ±5,5 ±15 001638 Intarsil 2xSPST JFET 100 ±0.2 
DG463A Intersil 40 
DGl63B SiIicOOx o to (Drive-4) 

30 ±10 -18,12 DG139A tlntarsil 
AH0139 tNational 
AH0139C National 150 ±0.2 

DG139A t Siliconix 

3S ±8 -18,12 DG439A Intersil o to (Drive-4) 

I 
50 DGl64A I 

12XSPST C~~ O~~t ±7.5 ±15 tlntersil 
AHOl64 tNational I I ~Ol64C National 

I W164A tSfficonix 
I 

SOl 

i 

Jt't:1 lUU iu.t! 

±8 -18,12 I DG1398 Siliconix ° to (Drive-4) 

80 ±8 -18,12 DG442A Intersil 

±10 -18,12 oo142A tlntarsil 
lS0 ±0.2 

AH0142 tNational 
AH0142C National o to (Drive-4) 
DG142A t SiIiconix 

100 ±5.5 ±1S 001648 Intarsil 3xSPST JFET 100 ±0.2 
DG464A Intersil 
DGl64B Silicorix 

(Continued) (Continued) 

t Milnary Temperature Range (-5S' to 125'C) • Typical Values 

Bold face indicates addiUonaI data is provided on the page noted. 
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Device 

001428 

TDA1195 

DG173A 

001738 
Allnn .. .t 
I"Inuvl't 

AHOO14C 

CRC9505 

HI5047A·2 
HI5047A-5 

HI5047·2 
HI5047-5 
IH5047C 
IH5047M 

S05350 

CDA28A 

7509-01 

AM1000 

AM1001 

IH5021C 
1H5021M 
IH5023C 
IH5023M 

IH5037C 
IH5037M 

AM1002 

IH5022C 
IH5022M 
IH5024C 
IH5024M 

IH5038C 
IH5038M 

IH5017C 
IH5017M 

IH5033C 
IHS033M 

IHS020C 
IH5020M 

IHS036C 
IIH5036M 

1_, 

IH503SC 
IHS035M 

IH5018C 
IH5018M 

IHS034C 
IH5034M 

IHS01SC 
IHS015M 
AH5015C 

Source 

Siliconix 

Siemens 

t SilicOOx 

Silicorix 

,Nationai 
National 

Rockwell 

tHarris 
Harris 

tHanis 
Harris 
Intersil 

t Intarsil 

S91etics 

t Teledyne C 

Telenetics 

tNational 

t National 

Intarsil 
t Intersif 

Intarsil 
tlntersi! 

Intersil 
tlntersil 

t National 

Intarsil 
tlntersil 

Intarsil 
t Intarsil 

Intersi! 
tlntersil 

Intersil 
tlntersil 

Intersil 
tlntersil 

Intersil 
tlntersil 

Intarsil 
tintersil 

IntefSll 
timersii 

Intersil 
t Intarsil 

Intersil 
tlntersil 

Intersil 
tlntersil 

Intersil 
tlntersil 

National 

Line 

60 

(410) 
(410) 

' (410) 70 
(410) 

80 

90 

100 

I 

110 

I 
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MASTER SELECTION GUIDE 

INTERFACE-Analog Switches (Cont'd) 

ON Analog ON Analog 
Switch Resistance Signal Suppty Switch Resistance Signal Suppty 

Function Type 2S'C,n Range, v Voltage Device Source Line Function Type 2S'C,n Range. v Voltage Device Source line 

Switches without Drivers (Cont'd) Switches without Drivers (Cont'd) 

3xSPST JFET 100 (Cont'd.) 4xSPST Common Output ° to (Drive-4) IH5031C Inlersil DMOS 45 ±5 SD5101 Siglelics 
IH5031M tlntersil ±10 SD51 00 Signetics 

150 ±0.2 IH5016C Intersil JFET 100 ±0.2 IH5009C Inters!1 
IH5016M tlntersil IH5009M tlntersil 
AH5016C National AH5OO9C National ° to (Drive-4) IH5032C Intersil AM97C09C National 
IH5032M tlntersil AM9709C National 70 

3xSPST Common Output ° to (Drive-4) IH5025C Intersil ~ JFET 100 ±0.2 IH5013C Intersil 10 IH5025M tlntersil 

~ IH5013M tlntersil 150 ±0.2 IH5010C Intersil 
AH5013C National IH5010M tlntersil ~ 

° to (Drive-4) IH5029C Intersil AH5010C National ~ IH5029M tlntersil AM97Cl0C National 
AM9710C National ~ 150 ±0.2 IH5014C Intersil 

IH5014M t Intersil ° to (Drive-4) IH5026C Inters~ 

AH5014C National IH5026M tlntersil 

° to (Drive-4) IH5030C Intersil G129 tlntersil so 
IH5030M tlntersil G130 tlntersil 

G13l tlntersil 0) 
3xSPST PMOS 200-600 MM455 tlntersil 20 G132 tlntersil :E MM555 Intersil G1350 Intersil ::J 

MM455 tNational G1360 Intersil (!) 
MM555 National G129A t Siliconix 
Si455A t Siliconix G129B Siliconix 

C 
.Q Si555B Siliconix G130A t SilicOOx ..... 

4xSPST DMOS 45 ±5 SD5001 Signetics G130B SiIicOOx (.) - . 0)" 
G131A t Siliconix 90 

±10 SD5000 Sigletics G131B Siliconix 0) 

JFET 100 ±0.2 IH5011C Intersil G132A t Silicorix en 
IH5011M tlntersil G132B Siliconix ~ 

0) 
AH5011C National 30 4xSPST Two Outputs ..... en 
AM97CllC National JFET - G123 Intersil CO 
AM9711C National 

PMOS G123A t Siliconix ~ -° to (Drive-4) 1108C-l DDC Gl23B Siliconix 
110SM-l tDDC 

4xSPST PMOS 200-600 MM452 tlntersil 
IH5027C Intersil 
IH5027M t Intersil 

MM552 Intersil 
MM452 tNational 100 

150 ±0.2 1104C-2 DDC MM552 National 
ll04M-2 tDDC Si452A t Silicornx 
IH5012C Intersil Si552B Siliconix 
IH5012M tlntersil 40 - MBMS51 GI 
AH5012C National MEMS51 GI 
AM97C12C National 
AM9712C National 4xSPST Common Output 

PMOS - MM451 tlntersil 
o to (Drive-4) 1108C-2 DDC MM551 Intersil 

110SM-2 tODC MM451 tNational 
IH502SC Intersil MM551 National 110 
IH502SM t Intersil G124A t Siliconix 

- G125 tlntersil G124B Siliconix 

G126 tlntersil 4xSPST (current switch for 01 A) 
G127 tlntersil 50 - - LMll340 National 
G12S tlntersil LM11341 National 
G129 Intersil 
G1330 Intersil 5xSPST Common Output 

G1340 Intersil PMOS - G116A tlntersil 

G125A t Siliconix 
Gl16B Intersil 
Gl16A t Siliconix 

G125B Siliconix 
G116B Siliconix 120 

G126A t Siliconix 
G126B SiIicordx 5xSPST Common Output plus output switch 

G127A t SiIiconix PMOS - Gl17A tlntersil 

G127B Siliconix 60 Gll7B Intersil 

G12SA t SiIiconix G117A t Siliconix 

G12SB Siliconix G117B SilicOOx 

OF means four terminals with a pair of normally open and normally closed contacts. 
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INTERFACE-Analog Switches (Cont'd) 

ON Analog 
Switch ResiStance Signal Supply 

Function Type 2S'C,n Range, V Voltage Device 

Switches without Drivers (Cont'd) 

6xSPST Common output 
PMOS -

8xSPST Two Outputs 
PMOS -

1 OxSPST 
PMOS -

10xSPST Three Outputs 
NMOS -
PMOS - Null 

2xDPST Common Output 
PMOS -

3xDPST Common Output 
PMOS -

Multiplexers 

4 channel. See Switches 4xSPST 
4 channel differential 

CMOS 270 ±l.5 ±7.5 

280 ±7.5 .J..7"i .J..' .-

300 ±15 ±15 

(Continued) 

t Military Temperature Range (-55' to 125'Cj 

CRC9509 
MEM855 
MEM856 
G115 
G115A 
G118A 
"' .... nn 
\::11100 

AM2009 
AM2009C 
MM5504 
MM4504 
Gl15A 
G1158 
G118A 
G118B 

MEM857 

CRC9510 

NMXS010 

MEM853 

G122A 
G1228 
MM450 
MM550 
MM450 
MM5SO 

Gl19C 
G119M 
G119A 
G119B 

MC14529BA 
MCi4529BC 
CD4529BC 
CD45298U 

F40528C 
F4052BM 
SIL40528 
SIL4052BE 
MC14052BA 
MC14052BC 
CD40528C 
CD40528M 

IIlPD4052 
I CD40528 
I ~~0528E 
I SGL4052B 

SCL4052BE 
CM40528 
CM4052BE 
TP4052A1B 
TC4052 

AD7502J 

I~=K AD7502S 
. MPS7502J 

Source 

Rockwell 
GI 
GI 
Intersil 

t Inters~ 
tlntersil 

lfiiersii 
tNational 

National 
tNational 

National 
t Siliconix 

Siliconix 
t Siliconix 

Siliconix 

GI 

Rockwell 

SMC 

GI 

t SiIiconix 
Siliconix 

tlnlersil 
Intersil 

tNationai 
National 

Intersil 
tlntersil 
t Siliconix 

Siliconix 

tMotorola 
Motorola 
National 

tNational 

Fait'dlild 
t Fairchild 
tUite! 

Mitel 
tMotorola 

Motorola 
National 

tNational 
NEC America 

tRCA 
RCA 

tSSS 
SSS 

tSolitron 
Solitron 
n 
Toshiba 

AD 
AD 

tAD 
Micro Power 

ON Analog 
Switch Resistance Signal Supply 

Une Function Type 2S'C,n Range, V Voltage 

Multiplexers (Cont'd) 

4 channel differential 
CMOS 300 

400 

450 

10 1300 

1500 

1800 

JFET 260 

300 

20 

350" 

370 

4 channel Sequential Commutator 
PMOS 

6 channel 
30 JFEi 

40 

I 

I 
501 

I 
i 

I 601 Ii 

8 channel 

" Typical Values 

CMOS 

200-600 

60 

150 

270 

. 280 

300 

±15 ±15 

±15 ±15 

±15 ±15 

±15 ±15 

±15 ±15 

±15 ±15 

-15 to 11.5 ±15 

±10 ±15.5 

-151012 ±15 

-15 to 12 ±15 

±10 -24,12 

±10 -18,2.8 

±8 ±8 

±7.5 ±7.5 

±7.5 ±7.5 

±lS ±15 

(Continued) 

Bold face indicates a$IHional data is provided on the. page noted. 
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Device 

. (Cont'd.) 
MPS7502K 
MPS7502S 

HI1828A·2 
HI1828A·5 
DG-509A 

DG5098 
DG509C 

MPC-4D 

H1509A·2 
MXD-409 
MXD-409M 

H1509A-5 

MUX·24A 
MUX·24E 

LF11306 
LF12306 
LF13306 

LFl1509 
LF12S09 
LF13509 

MUX·248 
MUX·24F 

MM454 
MM554 

CAMS01A 

MS504 

MC14529BA 
MC14529BC . 
CD4529BC 
CD45298M 

F40518C 
F4051BM 
SIL40518 
SIL4051BE 
MC14051BA 
MC140518C 
CD40518C 
CD40518M 
,u'D4051 
CD40518 
CD40518E 

I SCL40518 
I SCL4051BE 
I CM4051A 
I CM4051AE 
I TP4051A1B 
I TC4051 

AD7501J 
AD7501K 
AD7501S 
AD7503J 
AD7503K 
AD7503S I MPS7501J 
MPS7501K 
MPS7501S 

i 

Source 

Micro Power 
t Micro Power 

tHarris 
Harris 

t Si!!conix 

Siliconix 
Siliconix 

Burr·Brown 

tHarris 
Datel 

tDatel 

Harris 

tPMI 
PMI 

tNational 
National 
National 

tNational 
National 
National 

tPMI 
PMI 

t National 
National 

t Teledyne C 

RTC 

tMotorola 
Motorola 
National 

tNational 

Fairchild 
t Fairchild 
tMitel 

Mitel 
tMotorola 

Motoro!a 
National 

t National 
NEC America 

tRCA 
RCA 

tSSS 
SSS 

tSolitron 
Solitron 
n 
Tosh'ba I 

AD 
AD 

tAD 
AD 
AD 

tAD 
Micro Power 
Micro Power 

t Micro Power 

(436) 
(436) 

(960) 
(960) 

(960) 
(960) 

Une 

70 

80 

90 

100 

1101 
I 
I 
I 

1
120 

I 
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MASTER SELECTION· GUIDE 

INTERFACE-Analog Switches (Cont'd) 

ON Analog ON Analog 
Switch ResisIance Sig1aI Supply Switch Resistance Signal Supply 

FunctiOn Type 25'C,n Range, v Voftage Device Source Lile Function Type 2S'C,n Range, V Voltage Device Source 

Multiplexers (Cont'd) Multiplexers (Cont'd) 

8 channel 8 channel differential 

CMOS 300 ±15 ±15 (Cont'd.) CMOS 400 ±15 ±15 (Cont'd.) 
MPS7503J Micro Power HI507·2 tHarris 
MPS7503K Micro Power HI507-5 Harris 
MPS7503S t Micro Power IH5070M tlntersil 

400 ±15 ±15,5 HI1818A·2 t Harris (436) MPS7507S t Micro Power 

HI1818A-5 Harris (436) 
MPS7507T t Micro Power 
DG507A t Silicorlx 

450 ±15 ±15 AD7507J AD 
AD7507K AD 
IH5070C ifltersil 
MPS7507J Micro Power 
MPS7507K Micro Power 

1500 ±15 ±15 MN4708 Analogic Siliconix 
MX-808 Datel 
MX-808M tDatel 
HI508A·2 tHarris (430) 
MUX202 Hybrid Sys. 
MUX203M t Hybrid Sys. MXD-807M 

HI507A·2 (424) 

JFET 1800 ±15 ±15 MN4708D Analogic (I) 
HI507A·S Harris (424) "0 

MUX-88A 4551 Teledyne P :J 
MUX-88E JFET 300 ·15 to 11 ±15 MUX·28A tPMI (!) 

300 ±10 ±15,5 LFl1305 tNational MUX·28E PMI c: 
LF12305 National .2 
LF13305 National +J 

450 -15 to 11.5 ±15 MUX·288 tPMI (961) 0 
350' -15 to 12 ±15 LFl1508 tNational MUX·28F PMI (961) 

~.", 

LF12508 National 
8 channel (DPST) with ring counter 

(I) 

LF13508 National en 
PMOS 500,6800 ±5,±4 -12,5 CRC2oo2 Rockwell '-

370 -15 to 12 ±25 MUX'()88 tPMI (958) 
8 channel differential with storage, counter 

(I) 

MUX.()8F PMI (958) +J 

PMOS 750 ±5 -12,5 AY5-1016 GI (J) 
MUX-888 tPMI (962) 

AY6-4016 tGI 
Cd 

MUX-88F PMI (962) ~ 
PMOS 150-250 ±5 -20,5 DG501A t Siliconix 

16 channel 

DG501B Siliconix 
CMOS 60 ±9 ±9 7508-01 Telenetics 

DG501C Siliconix 270 ±15 ±15 MV-1S06 Datel 

3705 Fairchild 
MV-l606M tDatel 

150-400 ±5 -20,5 
SI3705 Siliconix 280 ±7.5 ±7.5 F4067BC Fairchild 

F4067BM Fairchild 
150-800 ±10 -20,10 DG503A t Siliconix CD4067B tRCA 

DG503B Siliconix CD4067BE RCA 

400 ±15 ±15 AD7506S tAD 
AD7506T tAD 
HI506-2 tHarris (418) 
HI506-S Harris (418) 
IH5060M tlntersil 
MPS750SS t Micro Power 
MPS750ST t Micro Power 

8 channel with shift register DG506A t S~iconix 

DMOS 120 0-7 12 . SD5350 Signetics 450 ±15 ±15 AD7506J AD 

8 channel, BCD input. latch AD7506K AD 

PMOS - 60 0-70 LS7110 LSI Comp IH5060C Intersil 
MPS7506J a.tcro Power 

8 channel differential MPS75{)6K Micro Power 
CMOS 60 ±9 ±9 7508-02 Telenetics DG506B Siliconix 

270 ±15 ±15 MVD-807 Datel 005{)6C Silicorlx 
MVD-807M tDatel 

280 ±7.5 ±7.5 CD4097B tRCA 1500 ±15 ±15 MX-l606 Datel 
CD4097BE RCA MX-1S06M tDatel 

400 ±15 ±15 AD7507S tAD HI506A·2 tHarris (424) 
AD7507T tAD MUX204 Hybrid Sys. 

(Continued) (Continued) 

DP means four terminals with a pair of normally open and normally closed contacts. 
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INTERFACE-Analog Switches (Cont'd) 

ON Analog 
Switch Resistance Siglal Supply 

FlIlClion Type 2S'C,n Range, v Voltage 

Multiplexers (Cont'd) 

16 channel 
CMOS (Cont'd.) 

1800 ±15 ±15 

PMOS 5K -5 to 15 ±15,5 

JFET 300 -15 to 11 ±i5 

350 -15t012 ±15 

450 -15 to 11.5 ±15 

16 channel with storage counter 
PMOS 750 ±5 -12,5 

18 chaMel with address latch 
NMOS· 600 Oto6 12 

32 channel with memory 
CMOS 50 ±9 ±9 

4 x 4 chamal 
CMOS 60 ±9 ±9 

Crosspoint Switches 

Drivers 

H91 Current Switch Driver (to drive power transistor 
switches) 

2 chaMel 

I 

4 channel 

4 channel for CMOS 

t Military Temperaue Range (-55" to 125"C) 

316 

Device 

MN4716 
HI506A-5 

HI 1840-2 
4552 

MUX·16A 

MUX·1&E 

LF1106 

MUX·16B 
MUX·16F 

AY5-1016 
AY6-4016 

MUX1600 

MT88048 
MT88048E 

7507-03 

MT88048 
MT8804BE 
MC3466 
RC4444 
RM4444 
CD221 00 
S05300 

SG1629 

SG3629 

D112C 
D112M 
D113C 
0113M 
0120C 
0120M 
0121C 
0121M 

,0130A 
I 01308 
I ni311A 

I ~~~~~ I D~39C 
0129 
0129A 
01298 

SD5200 

Source 

Analogic 
Harris (424) 

tHarris (440) 
Teledyne P 

tPMi 
(959,961) 

PMI 

National 

tPMI 
PMI 

GI 
tGI 

GI 

tMitel 
Mitel 

Telenetics 

tMitel 
Mitel 
Motorola 
Raytheon 

tRaytheon 
RCA 
Sigletics 

tSiliconG 
SiconG 

Intersil 
tlntersil 

Intersil 
t Intersil 

Intersil 
tlntersil 

Intersil 
tlntersil 
t SilicOOx 

Silicooix 
t 5i!ico!lx 

Silicooi.l( 
Si!ico!i~ 

Intersil 
tSianx 

Siliconix 

(959) 

(959) 
(959) 

ON 
Switch Resistance 

Una Function Type 2S'C,n 

Drivers (Cont'd) 

6channe! 

10 

20 

30 

40 

I I 

50 

I I 

• Typical Values 

Bold face Indicates additional data Is provided on the page noted. 

Analog 
Signal ~ 
Range, V Voltage Device Source Une 

0123C Intersil 
0123M t Intersil 60 
0125C Intersil 
0125M t Intersil 
0123A t SiIicor1x 
01238 Silicorix 
D125A tSi~ 
01258 Silicorix 
CDR125A t Teledyne C 

I 

I 

I 

I 
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MASTER SELECTION GUIDE 

INTERFACE-Analog to Digital Converters 

Conversion l.i1eariIy Conversion Linearity 
rune Error Supply nne Error Stwly 

BiIs-Code /IS ±%FS Voltage Device SOurce liIe Bits-Code /IS ±%FS Voltage Device Source liIe 

Binary Output Binary Output (Cont'd) 

In this section devices with multiple codes follow those 8 Bit Complementary Offset Binary 
with single codes rather than repeating under each (Cont'd.) 
heading. Also devices are listed by the number of output 100 0.2 12,5-12 MN5065 Micro Net 
bits even though their linearity corresponds to lower MN5065H t Micro Net 
accuracy. Therefore when looking for devices to fill 8 Bit Offset Binary 
particular requirements, it is necessary to review all 

2.5 0.2 ±15,5 MN5131 Micro Net 
possibilities. 

MN5131H t Micro Net 3 Bit Expandable 8 line/Binary/Offset Binary 
16/20 ns 0.1 ±5 ADC-HU3B Datel MN5132 Micro Net 

MN5132H t Micro Net 
8-Bit Binary 0.4 0.2 ±5 TDC1001J TRW 10 

~ ±12,5 MN5141 Micro Net 70 
1 0.2 ±5 TDC1002J TRW MN5141H t Micro Net 
2.5 0.2 ±12,5 MN5143 Micro Net MN5142 Micro Net ~ 

MN5143H t Micro Net MN5142H t Micro Net 

~ MN5133 Micro Net 6 0.2 ±15,5 MN5121 M"ICrO Net 
MN5133H t Micro Net MN5121H t Micro Net ~ 

Multiplex input for Microprocessors MN5122 Micro Net ~ 
5 0.2 ±15,5 MP20 Burr-Brown MN5122H t Micro Net 

MP21 Burr-Brown 100 0.2 12 MN5060 Micro Net 
6 02 ±15,5 MN5123 Micro Net MN5060H t Micro Net 

MN5123H t Micro Net 20 
8 Bit Binary/Offset Binary 80 (J.) 

12 0.2 ±15,5 MN502 Micro Net 1 0.2 ±15,5 ADH-8512-8 DOC :2 
MN502H t Micro Net 

0.4 ±15,5 ADH-8512-7 DOC ::J 
MN510 Micro Net ~ 
MN510H Micro Net 8 Bit Binary/Offset Binary/Two's Complement 

c: 
±12,5 MN508 Micro Net 10' 0.2 ±15,5 ADC541-8 Hybrid Sys. .2 

MN508H t Micro Net ADC541B-8 t Hybrid Sys. +-' 
O~_ 

40 0.2 -12,5 MM4357 tNational 8 Bit C<?ffiPlementary Binary/Comp. Offset Binary/Comp. 
~ 

MM5357 National Two's Complement (J.) 
ME5034 sq,e\ics 0.9 0.2 • ±15,5 MN5101 Micro Net en 

MN5101H t Micro Net 
~ 50 0.4 -12,5 ADC0800c National 30 

2.8 0.2 ±15,5 ADC82A Burr-Brown 90 (J.) 
+-' 80 0.4 -12,5 ADC0800 tNational UJ 

100 0.2 12 MN5061 Micro Net 
8 Bit Binary/Complementary Offset Binary as 

MN5061H t Micro Net 
2.5 0.2 ±15,5 MN5150 Micro Net ~ 

Integrating 
8 Bit Binary, Integrating 

1800 0.2 ±5 ADC-EK8B Datel 
2000 0.2 5 NE5030 Signetics 

ADC586-8 Hybrid Sys. 8 Bit Binary, Microcompu1er Inpu1 System 
8700 Teledyne S MP20 Burr-Brown 
8703 Teledyne S MP21 Burr-Brown 

8 Bit Complementary Binary 8 Bit Binary/Offset Binary with Counter, D/A AID 
1.5 0.2 ±15,5 MN51 00 Micro Net 40 500 0.2 5 ADC-MCSBC Datel 

MN5100H t Micro Net ADC-MCSBM tDatei 100 

2.5 0.2 ±12,5 MN5140 Micro Net ZN425 Ferranti 

MN5140H tMicroNet 8 Bit Binary, with 8 channel analog multiplexer 
MN5130 Micro Net - 0.2 5 MM74C949 National 
MN5130H t Micro Net 

8 Bit Binary, with 8 channel analog multiplexer, sample 
6 0.2 ±15,5 MN5120 M"1CrO Net and hold 

MN5120H t Micro Net '- 0.2 5 MM74C950 National 

12 0.2 f 15,5 MN504 Micro Net 8 Bit Binary, with 16 channel analog multiplexer 
MN504H t Micro Net 114 0.2 5 ADC0186 National 

100 02 12,5-12 MN5066 Micro Net 50 MM74C948 National 
MN5066H t Micro Net 0.4 5 ADC0817 National 110 

8 Bit Complementary Offset Binary 8 Bit Complementary Offset Binary, with 8 channel analog 
12 0.2 ±15,5 MN503 Micro Net multiplexer, sample and hold 

MN503H t Micro Net 7 0.2 ±15,5 MN7120 Micro Net 
MN507 Micro Net MN7120H t Micro Net 
MN507H t Micro Net 
MN511 Micro Net 1 O-Bit Binary 16' 0.2 15,5-15 AD7570J AD 
MN511H t Micro Net MPS7570J Micro Power 

±12,5 MN509 Micro Net 20' 0.05 15,5-15 AD7570L AD 
MN509H t Micro Net 60 MPS7570L Micro Power 

(Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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INTERFACE-Analog to Digital Converters (Cont'd) 
Cawersion 
Tme 
p.S 

Binary Output (Cont'd) 

(Cont'd) 

Integrating 
6000 0.05 

200ms 02 

10 Bit Complementary Binary/Comp. Offset 
Binary/Comp. Two's Complement 

~ 
Voltage 

±5 

·12,5 

ADC-EK1OB 
ADC586-10 

1

8701 
8704 

AY5-5053 
AY5-5054 

8 0.05 ±'5,5 I ADC84-10 
ADC85-10 
ADC85C-10 

18 0.05 

12-Bit Binary 13 0.0125 

25 0.012 

50 0.0125 

0.048 

±'5,5 

±'5,5 

±'5,5 

±15,5 

AOC8OA·10 
ADC8OA-tO 

MN521 0 
MN5210H 
MN5213 
MN5213H 

AD572A 
AD5728 
AD572S 

MN5200 
MN5200H 
MN5203 
MN5203H 

5-15 ADCl21 0 
ADC1210C 

Source 

Datal 
HybridSys. 
Teledyne S 
Teledyne S 

GI 
GI 

Burr-Brown 
Burr·Brown 
Burr-Brown 

Burr-Brown 
Micro Net 

Micro Net 
t Micro Net 

Micro Net 
t t.tcro Net 

AD 
AD 

tAD 
Micro Net 

t Micro Net 
Micro Net 

t Micro Net 

tNational 
National 

tNational 
National 

Conversion 
Tirne 

Line BiIs-Code !IS 

Linearity 
Error 
±%FS 

Binary Output (Cont'd) 

12 Bit Complementary Binary 

I 
175 0.0125 

I 12 Bit Complementary Offset Binary 

II 13 0.0125 

10 

I 
I 

201 
I 
I 

50 0.0125 

175 0.0125 

St.wIY 
voltage 

±'2,5-'2 

±'5,5 

±'5,5 

±'5,5 

112 Bit Complementary Binary/Comp. Offset Binary 

I 30 0.012 ±'5,5 

! 40 0.012 ±15,5 

I 50 0.012 ± 15,5 

1'2 Bit Complementary Binary/Comp. Offset Binary with 

I 
sample and hOld 

(Cont'd.) 
MN5253H 

I MN5211 

~~:~~!H 
MN5212H 
MN5214 
MN5214H 
MN5215 
MN5215H 

MN5201 
MN5201H 
MN5202 
MN5202H 
MN5204 
MN5204H 
MN5205 
MN5205H 

MN5251 
MN5251H 
MN5252 
MN5252H 

873-15 

873-88 

873·78 

ADC-HS12B 

Source 

t Micro Net 

Micro Net 
t Micro Net 

Uicio Net 
t Micro Net 

Micro Net 
t Micro Net 

Micro Net 
t Micro Net 

Micro Net 
t Micro Net 

Micro Net 
t Micro Net 

Micro Net 
t Micro Net 

Micro Net 
t MiCro Net 

Micro Net 
t Micro Net 

Micro Net 
t Micro Net 

tBeckman 

Beckman 

Beckman 

Date! (385) 175 0.0125 Micro Net 
t Micro Net 

30. 8 0.012 ± 15,5 
I--------------------------~~--------------

24ms iltegrating 
0.0125 ±5 I ADC-EK128 

ADC586-12 

1

8702 
_ 8705 

20 ms Dual Slope, 2 Devices I 
0.0125 ±'M LFI3300 

·15,5 _ MM5863 

12 Bit Binary/Offset Binary/Two's ~t I ",..,. uF128 
2 0.012 ± 15 IUAI"f1 

Datel 
Hybrid Sys. 
Teledyne S 
Teledyne S 

National 

National 

Date! (384) 
------~--------------±15.5 

300 0.012 ±(9-15) 

AOH-8516-12 DOC 
AOH-8516-1 t DOC 

ADC-HC12B DateI 
I ADC-HCt2Bll1i t Date! 

(383) 
(383) 

Binary/Comp. Two's Complement 
1

'2 Bit Complementary Binary IComp. Offset 

I I 8 0.0125 ±t5,5 

I I 

40 

10 

20 

25 

30 

12 Bit plus sign, Ramp 
36ms 

0.012 ±'5,5 

0.0125 ±'5,5 

0.0125 ±'5,5 

0.012 ±'5,5 

0.0125 ·15.5 

ADC-HZ12B Date! 
ADC-HZ12BMM Date! 

ADC85·12 
ADC85C·12 
ADC84·12 

ADC-HX12B 
ADC-HX12BMM 

I AOC8OA·12 
ADCSOA·12 

ADC581·12 

ADB1200 

Burr-Brown 
Burr-Brown 
Burr·Brown 

Date! 
Datel 

Burr-Brown 
Micro Net 

Hybrid Sys. 

National 
National 

(387) 
(387) 

(386) 
(386) 

1,2 Bit Binary/Offset Binary with 8 chamel analog 
I muI.xer. sample and hoid 

I 
I ..... "' .... 

I I~~ 
11-3-Bi-tT-w-O'-s-Co-m-pl-~--t-,M-u-ltip-le-ln-t~-J-~-'on-,-5-a~--8--~------~------
I Bit Serial Outoot I i 9- 0.012 ± i5,S 

i 12 Bit Binary/Offset Bilary with 16 chameI analog 
AD 

In~ 

I Micro Power 
multiplexer, sample and hold 50 

. 
I I . -, I, AD7550B 

I
, I' 4Oms· 0.006 ±5,12 

I MPS7550B 

(302; 

g. 0.012 ±15,5 HDASo1811 DateI (382) 14 Bit Binary, Serial/Parallel Output 

12 Bit ~ Binary 
250 0.003 ±'S,S MN521 0 Micro Net 

13 0.0125 ±15,5 MN5216 MiCro Net 16 Bit Binary, Dual Slope, 2 devices 
MN5216H t Micro Net 250ms - ±'5,5 7104 Intarsil 

50 0.0125 111:1: UI<)C'lM Micro Net 8052 Intersi! 

I 
I"IV,,,,, 

IUN5200H 1" Bit Various ~ Buikl'll ~ t Lbo Net 

175 0.0125 ±12,5-12 I MN5253 Micro Net i ±'5,5 8052 Intersil 

(Continued) i j 
8053 Intarsil 

t MiIary Temperature Range (-55" to 125'C) • Typical Values 

Bold face IncIc:atea additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE-Analog to Digital Converters (Cont'd) 

Digits Device Source Line Digits Device Source Line 

Decimal Output Decimal Output (Cont'd) 

Bargraph (Analog Output) 4112 Digits; Dual Slope, 2 device sets (Coni'd.) 
UAA170 Siemens 7103A Intersil 
UAA180 Siemens 8052A Intersil 

2112 Digits, v to f Converter 
8055A Intersil 
LF12300 National 

ADD2500 National LF13300 National 
3 Digits, Integrating ADB4500 National 

LD130 SiIiconix (537) ADB451 0 National 

3 Digits, Dual Slope, Building Block, for microprocessor L0120 SiIiconix (537) 

systems, e.g. TMS1000 
L0121 Siconix (539) 

TL505 TI 10 

3 1/3 Digits, Dual Slope 
LD131 Siconix (537) 

3Y2 Digits, Dual Slope 
MN2301 Analogic 
ZNA1116E Ferranti 
ICL71 06 Intersil 
ICL7107 Intersil 
MC904 IPI 
MPS7138 Micro Power 

3V2 Digits, Integrating 20 
0) 

ADC·EK12D Datel 
~ MC14433 Motorola 

ADC3511 National 
:::l 

ADD3500 National CJ 
ADD3501 National C 
MM74C935 National 0 
MM74C937 National 

:;:; 
0 

8750 Teledyne S '0) 

3Y2 Digits, Dual Slope, 2 device sets 0) 

ICL7101 Intersil 30 en 
ICL7103 Intersil '-
ICL7103A Intersil 

0) ..... 
ICL8052 Intersil CI) 

ICL8052A Intersil as· 
ICL8053 Intersil ~ 
ICL8053A Intersil 
TL500 TI 
TL502 TI 

3112 Digits, Integrating, 2 device sets 
LD110 Intersil 40 
LD111 Intersil 
LD114 Intersil 
L0110 SiIiconix (535) 
L0111 SiIiconix (535) 
LD111A Intersil 
LD114 SiIiconix (535) 

3Y2 Digits, 2 device sets 
MPS7104 Micro Power 
MPS5007 Micro Power 

3~ Digits, Integrating 50 
ADC3701 National 
ADD3711 National 
MM74C936 National 
MM74C938 National 

3¥. Digits, Dual Slope 
S190 Siemens 

3112 4112 Digits, Ramp Type, 2 device sets 
MC1405 Motorola 
MC1505 tMotorola 
MCl4435 Motorola 60 
MC14435E tMotorola 

4V2 Digits, Dual Slope, 2 device sets 
7103 Intersil 

(Continued) 

t Military Temperature Range (-55' to 125'Cj • Typical Values 

Ie MASTER 1978 319 



INTERFACE-Digital to Analog Converters 
Set\iIlgTIITl8 Lilearity SetlingTI016 Linearity 
(±YlLSB) Error S\4IPly (±YlLSB) Error Supply 

8its-Code !IS %FPS Voltage Device Source Line Bits-Code !IS %FPS Voltage Device Source Line 

01 A Converters 01 A Converters (Cont'd) 

In this section devices with multiple codes follow those 8 Bit Binary, Multiplying 
with single codes rather than repeating under each 0.3- 0.2 -(5-15),5 (Cont'd.) 
heading. Also devices are listed by the number of input MC1508-8 tMotorola 
bits even if their linearity corresponds to less accuracy. DAC0808L tNational 
Therefore when looking for devices to fill particular 

I 
DAC0808LC National 

requirements, it is necessary to review all possibilities. LM1408-8 National 
4 Bit 16 Lines/Binary, external reference LM1508-8 tNational 70 

25- 0.1 -5 DAC-HU4B Datel MC1408-8 <:innotil'<! 
:-"~I"'-

DAC-HU4BMM tDatel MC1508-8 tSignetics 
6 Bit Binary, Multiplying 10 

1.5 0.2 5-10/15 DAC331C-08 Hybrid Sys. 
0.25- 0.78 -(5-15),5 SSSl408A-6 AMD 

DAC331M-08 t Hybrid Sys. SSS1408A-6 PMI (919) 

0.3- 0.78 -(5-15),5 1408-6 AMD 
0.5 -(5-15),5 MC3408 Motorola 

pA0802CC Fairchild 8-Bit Binary 0.135 0.2 ±15 MN3015 Micro Net 
MC140BA-6 Motorola MN3015H t Micro Net 
DAC0806LC National 

0.2/1.0 0.2 ±'5 DAC-82B Burr-Brown 
LM1408-6 National 

DAC-82S t Burr-Brown . MC1408-6 Sigletics 

6 Bit Complementary Binary/Complementary Offset 1 0.2 ±'5 MN3008 Micro Net 80 

Binary, Multiplying 20 MN3008H t Micro Net 
MN3009 Micro Net 0.3 0.78 -(5-15),5 MC1406 Motorola 
MN3009H t Micro Net MC1506 tMotorola 

6 Bit Complementary Binary/Complementary Offset 1.5 0.2 5-10/15 DAC331C-08 Hybrid Sys. 

Binary DAC331M-08 Hybrid Sys. 
3 0.4 ±(12-18) DACo01 tPUI (909) 

I 
2.5 0.2 ±'5 MN3014 Micro Net 

DACo018 tPMI (909) MN3014H t Micro Net 
DACo01C PMI (909) MN3002 Micro Net 
DACo01F tPMI (909) MN3002H t Micro Net 

19o1 
OACo01H PMI (909) 

30 8 Bit Offset Binary 
0.78 ±(12-18) I1PC603 NEC America 

23 0.2 ±'5 MN3001 Micro Net I I DACo010 PMI (909) 
MN3001H t Micro Net I I 23- 0.78 ±t5,5 MN30t Micro Net 

I 
DAC337C-l Hybrid Sys. i I MN301H t Micro Net DAC337U-l Hybrid Sys. 

I 7 Bit Binary, Multiplying 45 0.2 ±15 MN3006 Micro Net 
0.25- 0.39 -(5-15),5 SSS1408A·7 AMD i 

MN3006H t Micro Net 

I 
SSS1408A-7 PUI (919) 

1 

DAC337C-6 Hybrid Sys. 
0.3· 0.39 -(5-15),5 1408-7 AMD DAC337M-6 t Hybrid Sys. 

I£A0802BC Fairchild 
8 Bit Binary with latches 

1,00 
MCI408-7 Motorola 2- 0.2 ±(12-18) NE5018 SignetIc$ (1913) DAC0807LC National 40 
LM1408-7 National SE5018 t SigneIics (1913) 

MC1408-7 S9I9tics 23 0.2 ±'5,5 MN328 Micro Net 

8 Bit BCD (2 BCD Digits) MN328H t Micro Net 

0.135 0.25 (5-18) DACo20A tPMI (931) 8 Bit Binary with counter 
DA~2CE PIll IMn 

I 2.0· 0.2 5 L1'Ii4258 Ferranti I \;N" I 
0.150 0.5 (5-18) DAt-20 tPMI (931) 8 Bit Complementary Binary 

OAC-2OC PMI (931) 0.1 0.2 5,15 MN333 Micro Net 
23 0.5 ±'5 MN3010 Micro Net 0.225 0.2 ±(S-18) OAt-100c PMI (950) 

MN3010H t Micro Net DAt-100c tPMI (950) 
8 Bit Binary, Multiplying ,501 

0.3 ±(S-18) OAt-100D PMI (950) 

1

110

1 
I 0.25- 0.2 -(5-15},5 I SSSl408A-8 AMD I I 

OAt-1000 tPMI (950) SSSl508-8 tAMD I I 
I SSS1408A-8 PMI (919) I I 23 0.2 ±15 MN3000 Micro Net I I 
I SSS151J8A.8 t PMI (919) ! MN3000H t Micro Net 

i 0.3- 0.2 -(12-15},5 AD559K AD I MN3001 Micro Net I I 
AD559S tAD MN3001H t Micro Net 

-(5-15),5 1408-8 AMD 45 02 ±'S MN3006 Micro Net 

1508-8 tAMD MN3006H t Micro Net 
DAC-1C88C Date! 8 Bit Complementary Binary with latch 
DAC-IC8BM tDatel 60 23 0.2 ±'5,5 MN328B Uicro Net 
.. 4nA1l?AI" Fairdli!d 

I 
MN32i1BH t Micro Net 120 ,...'--''''' 

pA0802AM t Faichid 
±15,5 MN335 Micro Net MC1408-8 Motorola 45 02 

(Continued) MN335H t Ltcro Net 

t Miitary Temperature Range (-5~ to 125"C) - Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE-Dlgital to Analog Converters (Cont'd) 

SetIilg Tme I..Ilearity SetIilg Tme li1earity 
(±l1LSB) Error St.wIY (±l1LSB) Error St.wIY 

BiIs-Code JIS %FPS voltage Device Source Lile Bits-COde JIS %FPS Voltage Device Source Lile 

DI A Converters (Cont'd) DI A Converters (Cont'd) 

8 Bit Binary/Complementary Binary/Offset, Multiplyilg 9 Bit plus sign. Offset Binary, Multiplying 
0.135 0.1 ±(5-18) DAC-08A tAMD 15 0.1 ±15,5 MN411 Micro Net 

pA0801AM t FaircI'dId MN411H t Micro Net 
DAc-oaA tPMI (919) 45 0.1 ±15,5 MN410 Micro Net 
DAC.Q8H PMI (919) MN410H t Ltcro Net 
NE5009 Sigletics 
SE5009 t Sig:Ietics 10 Bit Binary, Multiplying 

0.25 0.05 -15,5 DAC-IC1OB Datel 
0.19 ±(5-18) DAC-08 tAMD MC341 0 Motorola 

pA0801M tFairdlild MC351 0 tMotorola 70 
DAC0800L tNationaI 
DAC-08 tPMI (919) 10 0.1 -15,5 MC3410C Motorola 

SE5008 tSigletics 50 0.05 ±15 MN31 00 Micro Net 

0.015 0.19 ±(5-18) DAC-08E AMD to-Bit Binary 0.25" 0.025 -15,5 AD561K AD 
I' 

DAC-08BC Datel AD561T tAD 
DAC-08BM tDatel 
pA0B01E Fairclld 0.05 -15,5 AD561J AD ".. 

DAC-08OOLC National - AD561S tAD 

DAC-08E PMI (919) 0.1 ±(12-18) DAc-03AD PMI 
NE5008 ~ (911,913) 

0.39 ±(5-18) DAC-08C AMD DAc-03BD PMI 

pA0801CC Faircilld 20 (911,913) 80 Q) 

DAC0801LC National 0.2 ±(12-18) DAc-03CD PMI :2 
DAC-08C NEC America (911,913) :J 
DAc-oac PMI (919) 0.4 ±(12-18) DA~DD PMI 

~ 
NE5OO7 ~tics (911,913) c 

a 8 Bit Binary/Offset Binary 
23 0.05 ±15 DAC337C-5 Hybrid Sys. :;:; 

0.025 0.2 ±15 DAC-HF8B Datel 
DAC337M-5 t Hybrid Sys. (.) 

3S 0.2 ±lS MN3013 Micro Net MN3005 Micro Net ~. 

MN3013H t Micro Net MN3005H t Micro Net 
Q) 

en 
8 Bit Complementary Binary/Complementary Offset 10 Bit Complementary Binary ~ 

Binary 30 0.37S O.OS ±(6-18) DAC-100A PMI (950) 90 Q) ..... 
0.2 0.2 ±15 DAC90B Burr-Brown DACo100A tPMI (950) :~ DAC90S t Burr·Brown 

±(6-18) (950) 0.1 DACo100B PMI ~ 8 Bit Complementary Binary/Complementary Offset DAC-100B tPMI (950) 
Binary with latches 

2" 0.05 i1S DAC3451 Hybrid Sys. 
3 02 ±1S,S MN3020 Micro Net 

MN3020H t Micro Net 5" 0.05 ±1S DAC346V Hybrid Sys. 

8 Bit Binary/Offset Binary/Comp, Binary with latches 
DAC346V t Hybrid Sys. 

4· 0.2 ±1S DAC336 HybridSys. 23 0.05 ±1S MN3OO3 Micro Net 

8 Bit (7 BitS plus Sign) Companding 
MN3003H t Micro Net 

O.S - ±1S AM6070C AMD 40 10 Bit Binary/Complementary Binary, Multiplying I 

~ AM6070M tAMD 0.3" 0.02S ±(S-18) DACo10A tPMI (929) 100 
AM6071M tAMD 0.05 ±(5-18) DACo10B tPMI (929) 
AM6072M tAMD DACo10E PMI (929) 
AM6073C AMD 
AM6073M tAMD 0.1 ±(5-18) DACo10F PMI (929) 

O.S· . - ±1S DACo76 tPMI (935) 10 Bit Offset Binary, Multiplying 

DACo76B tPMI (935) 30 0.05 -15,S M/D20Q5.1 HyComp 

DAC-76C PMI (935) 1 0 Bit Offset Binary 
DAC-76D PMI 23 0.05 ±15 DAC337C-4 Hybrid Sys. 
DAC-76E PMI (935) SO DAC337M-4 t Hybrid Sys. 
DAc-87C PMI (935) MN3004 Micro Net 
DAc-87E PMI (935) MN3004H t Micro Net 110 

8 Bit Binary Ladder 4S O.OS ±1S DAC337C-7 Hybrid Sys. 
1.S· - - H11085 Harris (449) DAC337M-7 t Hybrid Sys. 

3 - - H11080 tHarris (449) MN3007 Micro Net 

Dual 8 Bit Binary, data latches, addressable 
MN3007H t Micro Net 

- 0.4 ±15,5 MP10 ~rr·Brown 10 Bit Binary/Offset Binary, Multiplying 

MP11 Burr-Brown 0.5" 0.05 SI15 DAC-HA1OB Datel 

9 Bit (8 BitS plus sign), Multiplying 
DAC-HA1OBM tDatel 

23 0.2 ±15 MN380 Micro Net 60 10 Bit Binary/Offset Binary 

MN380H t Micro Net 0.025 0.05 ±15 DAC-HF1OB Datel 

t Military Temperature Range (-55' to 12S'C) I Typical Values 
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INTERFACE-Digital to Analog Converters (Cont'd) 

SettingTfne Linearity 
(±IhLSB) Error Supply 

Bits-Code 115 %FPS Voltage 

01 A Converters (Cont'd) 

10 Bit BinarylOffset Binary and Complements, Multiplying 
0.5" 0.05 5-15 

0.1 5~15 

0.2 5-15 

1.5 0.05 5-10/15 

10 Bit BinaryIOffset Binary and Complements, 
Multiplying, with latches 

0.5- 0.05 15,5-15 

0.1 15,5-15 

0.2 15,5-15 

10 Bit Sinary/Two's Complement, Stochastic 
6800 0.2 -12,5 

10 Bit Two's Complement 
1.5· 0.1 ±(12-18) 

0.2 ±(12-18) 

0.4 ±(12-18) 

I I 2.5· 0.4 ±(12-18) 

111 Bit (10 Bit plus Sign) 
I 1.5· 0.1 ±(12-18) 

I 

0.2 ±(12-18) 

0.4 t(~2-~8) 

(Continued) 

t Military Temperature Range (-55' to 125'C) 

322 

Device Source 

AD7520L AD 
AD7520U tAD 
AD7530L AD 
AD7520L Intersil 

I AD7520U tlntersil 
Intersil AD7530L 

I AD7520K AD 
AD7520T tAD 
MPS7520K Micro Power 
MPS7520T t Micro Power 
AD7530K AD 
AD7520K Intersil 
AD7520T tlntersil 
AD7530K Intersil 

AD7520J AD 
AD7520S tAD 
AD7530J AD 
AD7520J Intersil 
AD7520S tlntersil 
AD7530J Intersil 
MPS7520J Micro Power 
MPS7520S t Micro Power 

DAC331C-l0 Hybrid Sys. 
DAC331M-l0 t Hybrid Sys. 

AD7522L AD 
AD7522U tAD 
MPS7522L Micro Power 
MPS7522U t Micro Power 

AD7522K AD 
AD7522T tAD 
MPS7522K Micro Power 
MPS7522T t Micro Power 

AD7522J AD 
AD7522S tAD 
MPS7522J Micro Power 
MPS7522S t Micro Power 

AY5-5053 GI 

I DAC-04AC PMI I DAC-04BC' PMI 
DAC-06A tPMI 
DAC-o&E Pili 

DAC-04CC Pili 
DAC-o&B f Pili 
DAC-o&F PII' 

DAC-06C tPMI 
DAC-o&G PMI 

DAC-04DD PMI 

I DAC-02AC PII' 
DAC-02BC PMI 
DAC-OSA fPIII 
DAC-05E PM' 

DAC-02CC PM' 
DAC-058 fPIII 
DAC-05F Pili 

;.tPC61O NEC .6.'!lerica 

DAC-02DD PII' 
DAC-05C fPM' 

(916) 
(916) 
(916) 
(916) 

(916) 
(916) 
(916) 

(916) 
(916) 

(916) 

(913) 
(913) 
(913) 
(913) 

(913) 
(913) 
(913) 

(913) 
(913) 

Una 

I 
I 

I 

I 
I 
I 

I 
! 

10 

I 
I 

20 

I 

I 
I 

30 

I 

I 

I 

40 

I I 
I I 
I 

1

50

1 

, I 

60 

SettingTme Linearity 
(±IhLSB) Error Supply 

Bits·Code 115 %FPS Voltage 

O/A Converters (Cont'd) 

11 Bit (10 Bit plus Sign) 
1.5" 0.4 ±(12-18) 

11 Bit (ltl Bit plus sign) Offset Binary, Multiplying 
15- 0.05 ±15,5 

45- 0.05 ±15,5 

11 Bit plus sign dynamic range (7 Bit plus Sign Format) 
0.5 - ±'5 

5- - ±'5 

12 Bit BCD, Multiplying 
0.5· 0.02 -(10-18),5-18 

0.05 -(10-18),5-18 

5/15 

0.1 -(10-18),5-18 

1.5 0.01 -15,5-15 

0.05 -15,5-15 

3.0 0.01 -15,5-15 

0.05 -15,5-15 

12-Bit BCD 0.15/5· 0.05 ±15,5 

0.3/3· 0.025 ±15 

0.05 ±15,5 

0.1 ±t5,5 

0.5 0.05 ±15 

15 .~ 005 .. ~ ...L .~ 

1.2 0.025 -15,5-15 

0.05 -15,5-15 

5 0.01 ±15;5 

(Continued) 

• Typical Values 

Bold face Indicates additional data Is provided on the page noted. 

Device Source Una 

(Cont'd.) 
DAC-OSG PMI (913) 

MN413 Micro Net 
MN413H t Micro Net 

MN412 Micro Net 
MN412H t Micro Net 70 

AM6071C AMD 
AM6071M tAMD 
AM6073C AMD 
AM6073M tAMD 

DAc.87C PMI (935) 
DAc.87E PMI (935) 

DAC·lOA tPMI (930) 

DAt-30B fPMI (930) 80 
DAt-lOE PMI (930) 

DAC·HAl2D Datel 
DAC-HAl2DM tDatel 

DAc-30F PMI (930) 

SSS562S/BCD fPUI 
(930,955) 

SSSS62A1BCD PMI 
(930,955) 

SSS562K1BCD PM, 
(930,955) 90 

, AD562A1BCD AD 

IA06!2I<1BCO AD 

I I AD562S/BCD tAD 
I AN5621IBCD Analogic 

AN562S/BCD t Analogic 

I I AN562A1BCD Analogic 
I AN562K/BCD Analogic I 

1,00 

I 
DAC·S-CCD DOC 

I DAc.HZI2D Datel (392) I DAc.HZI2D1I1I t Dalel (392) 

DACSO/CCD Burr-Brown 

I ~~~~~~~~n Burr·Brown I I 
Suii .. 8io"n I ~~~:3~w t Hybrid Sys. I 

DACSO/CCD Micro Net 
DAC85/CCD Micro Net 
DAC1286 tNatiooal 
DAC1286C National 

IDACt287C National I 

I 
I MN311 Micro Net 1110 
I MN311H t Micro Net 

! nAr.~~.~n 
I DAC~9~;D 

. '1-··_ .... ... , I t Hybrid Sys. 

AD563K/BCD AD 
AD563S/BCD tAD 
AD563T/BCD tAD 

AD563J/BCD AD 

DA1202 tNaoona! 
I DA1202C National I 

DA1203 tNationai 120

1 
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MASTER SELECTION GUIDE 

INTERFACE-Digital to Analog Converters (Cont'd) 

SettingTme Linearity SettingTme Unearity 
(t'hLSB) Error Supply (±'hLSB) Error Supply 

Bits-Code lIs '!IoFPS Voltage Device Source Line Bits-Code !IS '!IoFPS Voltage Device Source Li1e 

01 A Converters (Cont'd) 01 A Converters (Cont'd) 

12-Bit BCD 5 0.01 ±15,5 (Cont'd.) 12 Bit Binary/Offset Binary and Complements, Multiplying 
DA1203C National 0.5* 0.05 5-15 (Cont'd.) 

23 0.05 ±15 MN3212 Micro Net AD7521L Intersil 60 
AD7521U tlntersil 

12 Bit BCD with latches AD7531L Intersil ~ .. , 

4 0.025 ±15,5 DAc-HK12D Datel (390) MPS7521L Micro Power 
DAc-HK12D11M t Datel (390) MPS7521U t Micro Power 

12 Bit Binary, Multiplying 0.1 5-15 AD7521K AD 
0.4 0.006 -15,5-15 H1562·2 tHarris (444) AD7521T tAD 

HI562-8 tHarris (444) AD7521K Intersil 
HI562-4 Harris (444) 10 AD7521T tlntersil 
H1562-5 Harris (444) AD7531K Intersil 

0.5' 0.05 5-15 AD7531L AD MPS7521K Micro Power 70 1-' 

0.1 5-15 AD7531K AD MPS7521T t Micro Power 

0.2 5-15 AD7531J AD 0.2 5-15 AD7521J AD 
AD7521S tAD ..... 

1.5 0.006 -15,5-15 SSS562S/BIN tPMI AD7521J Intersil 
(930,955) AD7521S tlntersil 

0.0125 -15,5-15 SSS562A/BIN PMI AD7531J Intersil 
(930,955) MPS7521J Micro Power 

SSS562K/BIN PMI MPS7521S t Micro Power Q) 
(930,955) 20 3 0.012 5-10/15 DAC331C-12 Hybrid Sys. "C 

DAC331M-12 t Hybrid Sys. DAC331M-12 t Hybrid Sys. 80 ::J 
3.5 0.006 -15,5-15 AD562S/BIN tAD 12 Bit Complementary Binary CJ 

AN562S/BIN t Analogic 2' 0.0125 ±15 DAC3451-12 Hybrid Sys. C 
0.012 -15,5-15 AD562A1BIN AD 3 0.0125 ±15,10 MN366 Micro Net .2 

AD562K/BIN AD +'" 
MN366H t Micro Net 0 

AN562A1BlN AnaJogic .£!2 .<,.j 

5* 0.0125 ±15 DAC346V-12 Hybrid Sys. 
Q) 12-Bit Binary 0.5 0.0125 ±15 MN312 Micro Net 

MN312H t Micro Net 7 0.0125 ±15,10 MN362 Micro Net en 
MN362H t Micro Net ~ 

1 0.025 ±5 MN312R Micro Net Q) 
35 0.0125 ±15 MN321 0 Micr6Net +'" 

1.2* 0.006 -15,5-15 AD563K/BIN AD 30 00 
AD563S/BIN tAD 12 Bit Binary/Complementary Binary, Multiplying as 
AD563T/BIN tAD 0.75* 0.006 ·(10-18),5-18 - DAC-12A tPMI (930) 90 ~ 

0.012 -15,5-15 AD563J/BIN AD 0.01 ·(10-18),5-18 DAC-12B tPMI (930) 

70 0.05 ±15 MN371 Micro Net 
DAC·12F PMI (930) 

MN371H t Micro Net 0.02 ·(10-18),5-18 DAC-12F tPMI (930) 

12 Bit Binary, Pulse Output 5 0.01 -15,5 M/DA2000 HyComp 

4ms 0.0125 ±10 6202 Intersil 0.05 -15,5 M/DA2oo5 HyComp 
12 Bit Binary/Offset Binary, Multiplying 12 Bit Complementary Binary/Offset Binary 

0.2 0.012 ±15 DAC391-12 Hybrid Sys. 5' 0.0125 ±15 MN3850 Micro Net 
DAC391B-12 Hybrid Sys. 40 MN3850H t Micro Net 

5/15 DAC-HAI2B Datel 12 Bit Complementary Offset Binary 
DAC-HAI2BM tDatel I' 0.0125 ±15 DAC3451-12 Hybrid Sys. 100 

12 Bit Binary/Offset Binary 3 0.0125 ±15,10 MN364 Micro Net 
0.05 0.01 ±15 DAc-HFl28 Datel (389) MN364H t Micro Net 
0.2/2 0.0125 ±15 4058 t Teledyne P 7 0.0125 ±5,10 MN360 Micro Net 
15 0.0125 ±15 DAC349-12 Hybrid Sys. MN360H t Micro Net 

DAC349B-12 t Hybrid Sys. 35 0.0125 ±15 MN3211 Micro Net 
30* 0.012 ±15 DA4000 HyComp 12 Bit Complementary Binary/Comp. Offset 
75 0.024 +15 872-Dl tBeckman Binary/Comp. Two's Complement 

0.05 ±15 872-D2 tBeckman 50 0.3/3* 0.012 ±15,5 877-151 Beckman 
877-15V Beckman 

12 Bit Binary/Offset Binary/Two's Complement with 877-801 Beckman . 110 
latches 877-80V Beckman 

4 0.012 ±15,5 DAc-HKl28 Datel (390) 877-851 Beckman 
DAc-HKl2BMM t Datel (390) 877-85V Beckman 

12 Bit Binary/Offset Binary and Complements, Multiplying DACSO/CBI Burr-Brown 
0.5' 0.05 5-15 AD7521L AD DAC85/CBI Burr-Brown 

AD7521U tAD I DAC85LD/CBI Burr-Brown 
(Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) , TYPIcal Values 
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INTERFACE-Digital to Analog Converters (Cont'd) 

SettingTme I.ilearity Setting TIIll8 l.ileariIy 
(±YlLSB) Error SI4lPIy (±YlLSB) Error SI4lPIy 

Bits-Code /IS %FPS Voltage Device Source ,Lile Bits-Code /IS %FPS Voltage Device Source Lile 

01 A Converters (Cont'd) DI A Converters (Cont'd) 

12 Bit Complementary Binary/Comp. Offset lS-Bit BCD (Cont'd.) 

Binary/Comp. Two's Complement 30 0.01 ±15.5 DAC327-4-BCD Hybrid Sys. 

0.3/3" 0.012 ±15.5 (Cont·d.) 35 0.005 ±15 MN3300 Micro Net 
DAC335-12 tHybridSys. 

501100" 0.003 ±15.5 DAC70/CCD Burr-Brown 
DACSO/CBI Micro Net 

I DAC85/CBI t Micro Net 

I :: =~j S;-"-j 

0.005 ±15.5 DAC70C/CCD Burr-Brown 60 

DAC1285 tNational 0.003 ±15 MN331 0 Micro Net 
I DAC1285C National 

DAC-HZ128 Datel (392) 50/100" 0.003 ±15.5 DAC70/CSB &rr-Brown 
DAc-HZ12BM11 t Date! (392) 10 

0.005 ±15.5 DAC70C/CSB Burr-Brown 
0.024 ±15.5 DAC1280C National 16 B~ Complementary Offset Binary 

±12 DACSO/CBI Burr-Brown 50/100" 0.003 ±15.5 DAC70/COB &rr-8rown 

12 Bit Complementary Binary/Comp. Offset Binary 0.005 ±15.5 DAC7OC/COB Burr-Brown 

0.15/5" 0.0122 ±15.5 DAC-S-CBI DOC 16 Bit Complementary Binary/Comp. Offset Binary 

0.05 0.0125 -1.3.±15 ADH-030-12 DOC 35" 0.003 ±15 DAc.tIP168 Date! (391) 
DAc.tIP1681111 t Date! (391) 70 

0.025 -lo3.±15 ~11 DOC 

0.05 -1.3±15 ADH-03O-10 DOC 

0.2 -1.3±15 ADH-030-8 DOC 

5 0.0122 ±15.5 DAI200 tNational 
DAI200c National 20 

0.048 ±15.5 DA1201 tNational 

I DA1201C National 

I I I 12 Bit Complementary Binary/Comp. Offset Binary with 
latches 

5" 0.0125 ±15.5 I MN3860 Micro Net I I I I MN3860H t Micro Net 

I I I 12 Bit Offset Binary I 
5" 0.0125 ±15 I DAC346V-12 Hybrid Sys. I I I 
70 0.0125 ±15 MN370 Micro Net i 

I 
I 

MN370H t Micro Net 30 I I 
12 Bit Two's Complement 

I I I 4 0.012 ±15.5 DAC-HKI2B-2 Date! (390) 
DAC-HK12B1I-2 t Date! (390) 

12 Bit plus sign dYnamic range (7 Bit plus Sign format) I I I 
I AM6070C 

I 
I 

I 
0.5 - ±15 AMD I I AM6070M tAMD 

I AM6072C AMD I I 

I AM6072IJ tAMD I I 
I 

I 0.5" - , ±15 DAC-76 tPMI (935) I IOAC-M PM! (93-5) dn 

I 13 Bit Binary. Multiplying 

,_ •• _ n I .. I 
20 - -25.±15.5 877-69C Beckman 

877-69M tBeckman 

13 Bit Modified Two's Complement 
1 1 _1 .. 6 0.0125 ± .5.5 I SDAC .2 

I I 0.025 ± 15.5 I SDAC-11 

DOC 

DOC 

I 0,05 ±15.5 I SDAC-l0 
--------------~----r·-----------, 14 Bit Binarv/Offset Binarv Multiolvina ! 

DOC 

I 
,- - I D~148 I I ! I 0.5" 0.006 5/15 Date! 188) 

DAC-HA14811 tDate! (388) 50 

8 0.0125 ±15 DAC-U-12 DOC 

0.025 ±15 DAC-U-11 DOC 

IS-Bit BCD 8" 0.07 ±15.5 DAC327 Hybrid Sys. 

15" 0.005 ±15 DAc-HP16D Datel (391) 
DAc-HPl6D1111 t Datel (391) 

(Continued) 

t Military Temperature Range (-55' to 125'C) " Typical Values 

Bold face Indicates additional data Is provided on the page noted. 
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MASTER SELECTION' GUtDE 

INTERFACE-Display Drivers 

FmcIion Device Source Line Function Device Source Line Function Device Source l.i1e 

Display Drivers Display Drivers (Cont'd) Display Drivers (Cont'd) 

Display Driver, 4 Digit (Stores segment and address BCD to 7 Segment Decoder/Driver, Active High, BCD to 7 Segment Decoder/Driver, Active Low, Open 
data, drives 7 8 segment digits) Resistive Pull Up (Coot'd.) Collector, 15v Output (Cont'd.) 

MM74C911 National SN74248 TI 70 SN54LS247 tTl 

Display Driver, 6 Digit (Stores segment and address SN54LS48 tTl SN74LS247 TI 140 
data, drives 7 8 segment digits) 

SN74LS48 TI SN54LS347 ttl 
MM74C912 National SN54LS248 ttl SN74LS347 TI 
MM74C913 National SN74LS248 TI 

BCD to 7 Segment Decoder/Driver, Active Low, Open 
BCD to 7 Segment LEO Driver Adjustable Current BCD to 7 Segment Decoder/Driver, Active High, Open 

Collector, 30v Output 
00700 Beckman Collector 

5446 t Fairclild 5449 t Farctild DS7858 National 10 7446 Fairchild 
DS8858 National 7449 Fairchild 

54LS49 t Fairchild 9317CC Fairchild 
BCD to 7 Segment LED Decoder/Driver, Constant 74LS49 Fairchild 80 9317CM t Fairctikl 
Current MC5449 tMotorola HD2553 Hitachi 

NE586 SigIetics MC7449 Motorola ITT5446A tlTT 
NE587 SigIetics DM54LS49 tNationai 1TI7446A ITT 
DS8857 National DM74LS49 National MC5446 tMotorola 

BCD to 7 Segment LED Latch/Decoder/Driver, with DM54LS249 tNational MC7446 Motorola 
ripple blanking DM74LS249 National DM5446A t National 

F4734BC Fairchild N8T06 Sigletics DM7446A National 
F4734BM tFairchild 20 SBT06 tSi!Jle1ics I-IPB7446 NECAmerica 

BCD (Hexadecimal) to 7 Segment LED 
SN5449 tTl 5446 t Signelics 

Decoder/Driver, Constant Current, with Latch 
SN7449 TI 90 7446 Signetics 

9368C Fairchild 
SN54249 tTl SN5446A ttl 0) 

MD4368B 
SN74249 TI SN7446A TI 160 ~ tMitel SN54LS49 ttl 

MD4368BE Mitel SN54246 ttl ::J 
SN74LS49 TI CJ 

BCD (Hexadecimal) to 7 Segment LED SN54LS249 ttl 
SN74246 TI 

Decoder/Driver SN74LS249 TI BCD to 7 Segment Decoder/Driver, for gas discharge c: 
M5440S Mitsubishi BCD (Hexadecimal) to 7 Segment Decoder/Driver with displays .2 ..... 

BCD (Hexadecimal) to 7 Segment LED Latch Active Low, Open Collector 384A1C TeIed)ne S () 

Decoder/Driver, with Latch 30 9370C Fairchild 384B/M t Teledyne S 0)"-

MD4311B tMitel BCD to 7 Segment Decoder/Driver Active Low, Open 100 BCD to 7 Segment Decoder; Driver for lamps and 
0) 

MD4311E Mite! en 
Collector relays 

DS8673 National ~ 
MC4039 Motorola CD2500 RCA 0) 

BCD to 7 Segment LED Decoder/Driver with Latch, N8T04 Signetics CD2501 RCA 170 ...... en 
output 0 9, , E, H, L, P S8T04 tSignetics CD2502 RCA a:s 

9374C Fairchild BCD to 7 Segment Decoder/Driver, Active Low, Open CD2503 RCA ~ 
DS8674 National Collector, 15v Output BCD to 7 Segment Latch/Decoder/Driver (CMOS with 

BCD to 7 Segment Decoder/Driver, Active High, 54LS47 tFairchitd Bipolar Output) 
Resistive Pull Up 74LS47 Faircfjd F4511BC Fairchild 

54LS48 t Fairchild 40 5447 t Fairchild F4511BM tFarchild 
74LS48 Fairctild 7447 Fairchild 110 

SIL4511B tMitel 
5448 t Fairctild 9317BC Fairchild 
7448 Fairchild 9317BM t FaircIiId SIL4511BE Mitel 

9307C Fairchild HD2532 Hitachi MCl4511BA . tMotorola 

9307M t Fairchild ITT5447A tlTT MCl4513BA tMotoroia 180 

ITT5448 tlTT 1TI7447A ITT MC14513BC Motorola 

Im448 ITT M53247 Mitsttlishi MCl4511BC Motorola 

M53248 MitstbsIi M54406 M'1tsOOishi CD4511BC National 

MC5448 tMotorola MC5447 tMotorola CD4511BM tNational 
MC7448 Motorola 50 MC7447 Motorola CD4511B tRCA 
MC8307 Motorola DM5447A tNational 120 CD4511BE RCA 
MC9307 tMotorola DM7447A National SCL4511B tSSs 
DM5448 tNational DM54LS47 t National SCL4511BE SSS 
DM7448 National DM74LS47 National CM4511B tSolitron 
DM54LS48 tNationai DM54LS247 tNationai CM4511BE Solitron 190 
DM74LS48 National OM74LS247 National TP4511B TI 
DM54LS248 tNational !!P87447 NEC AmeIK:a 
DM74LS248 National 5447 t5q1etics BCD to 7 Segment Decoder/Driver, for Uquid Crystal 

DS7856 tNational 7447 Signetics Displays 
088856 National 60 383A/C Tetedyne S SIL4055B tMitel 
5448 tSigletics 383B/M t Teledyne S 130 SIl40558E Mitel 
7448 5qletics SN5447A tTl CD4OS5B tRCA 
N8TOS 5q1e1ics SN7447A TI CD4055BE RCA 
SBTOS t Signetics SN54247 tTl 
SN5448 tTl SN74247 TI BCD to 7 Segment Latch/Decoder/Driver, for Uquid 

SN7448 TI SN54LS47 tTl Crystal Displays 

SN54248 tTl SN74LS47 TI MC14543BA tMotorola 200 

(Continued) (Continued) MC14543BC Motorola 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

INTERFACE-Display Drivers (Cont'd) 

FIJ1CIion DeW:e Source 

Display DrIvers (Cont'd) 

BCD to 7 Segment Latch/Decoder/Driver (Strobed 
Latch), for Liquid Crystal Displays 

LS71 00 LSI Comp 
SIL4056B tMitel 
SIl..4056BE Mitel 
MCl4543BA tMotorola 
MCl4543BC Motorola 
CD4056B tRCA 
CD4056BE RCA 
SCL4543A SSS 

BCD to 7 Segment Decoder/Driver, for Liquid Crystal 
Displays 

SIL4055B tMitel 
SlL4055BE Mital 
CD4055B tRCA 
CD4055BE RCA 

4 Digit Liquid Crystal Display Driver 
SCL5424 SSS 
SCL5441 SSS 

4 Digit Liquid Crystal Display Driver, Multiplexed BCD 
to LCD Decoder/Driver, AC Drive 

HMUXOl90 tHughes 
DF411 SicoriI (536) 

30 Bit LCD Driver/Register 
M04330B tMital 
MD4330BE Mital 

Hex High Voltage IncIcator Driver Open Collector (to 
55v) 

HD536 Harris 

Hex m to lED Bulb Driver, with Latch 
DS8859 National 
DS8869 National 

7 DigitlSegment MOS to Auorescent Display Driver 
XR2271 Exar 

8 D9t/Segment Fluorescent Display Driver 
.-PB249 NEe America 
lJOtU118A Sprague 
lJON.6128A Sprague 

4 D9t Gas Discharge Display Anode Driver 
lJON.al44A Sprague 

5 D9t Gas Discharge Display Anode Driver 
UHP-490 Sprague 

6 D9t Gas Discharge Display Anode Driver 
DS7891 tNational 
0S8891 National 
LlON~l64A SpraQl_19 
UHP-491 Sprague 
UHP-495 Sprague 
SN75481 n 

7 D9t Gas Discharge Display Anode Driver 
MC3490 Motorola 

l I~ 
! MC3494 MotorolCl 

Is Digit Gas Discharge Display Anode Driver 
f OS7887 t ~.:atioiia: 

,i Dsee!7 Naoona! 
, DS7897 t Nationa! 

D88897 Nationa! 
lJDN..6184A Sprague 

9 Digit Gas Discharge Display Anode Driver 
NE585 Si!JIeIics 

5 Segment Gas Discharge Display Cathode Driver 
UHP-480 Sprague 

7 Segment Gas Discharge Display Cathode Driver 
DS7885 t National 

(Continued) 

t Military T~ Range (-55· to 125"C) 
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Lila Function Device Source 

Display Drivers (Cont'd) 

7 Segment Gas Discharge Display Cathode Driver 
(Cont'd.) 

DS8885 National 
UHP-481 Sprague 

7 Segment Gas Discharge Display Cathode Driver, 
with BCD Decoder 

DS7880 tNational 
DS8880 National 
DS8884A National 
DS8880 Signetics 
SN75480 n 

10 SN75484 TI 

8 Segment Gas Discharge Display Cathode Driver 
SN75484 TI 

I 
MC3491 Motorola 
MC3492 Motorola 
DS7889 tNational 
DS8889 National 

I UDN-7180A Sprague 
UDN·7183A Sprague 

20 UDN-7184A Sprague 
UDN·7186A Sprague 
UHP-482 Sprague 

9 Segment (Panaplex) Display Cathode Driver 
NE584 S~ 

12 Digit Digitron Driver 

I 
EA7050 EA 
EA7052 EA 

I~ 
Plasma Display Controller and ASCii Keyboard 
Interface 

CY-300 Cytemetic 

I 4 Digit CMOS to LED Cathode Driver 
MCCl486 Motorola 

I MCCl487 Motorola 

I DS8650 National 

i DS8658 National 

I 7 Segment CMOS to LED Driver 
D58651 National 
058659 National I 

I ~, 6 D9t MOS to LED Cathode Driver 
9664C Fairchild 
9664AC Fairchild 

I t 
9664BC Fatrchid 
75492C Fairchild 

I I 75492AC Fairchild 
75492BC Fairchild 
In492 In 
In500 m 
MC75492 Motorola 
DS75492 National 
D58870 National 

50 
DS8877 National 
D58892 National 
NE582 Signetics 
Dl4Ci Siiiconix (982; 
SN75492 Ti 
SN754S2A II 

SN75494 TI 

7 Digit MOS to LED Cathode Driver 
InS46A In 
DS8844 National 

60 SN75497 n 
7 Oigit MOS TO LED Cathode Driver, with IQw battery 
indicator 

DS8866 National 
DS8977 National 

• Typical Values 

line 

70 

I 

100 

1
00 

I 
I 
I 
! 
I 
I 

1,00 

I 

I 
I 

1 

I 
I 
110 

FlJ'lCtion DeVice Source 

Display Drivers (Cont'd) 

8 Digit MOS to LED Cathode Driver 
HD2903 Hitachi 
In508 In 
In514 In 
DS8863 National 
DS8865 National 
DS8871 National 
D58963 National 

9 Digit MOS to LED Cathode Driver 
In548 In 
In558 In 
D58855 National 
DS8872 National 
DS8973 National 
DS8974 National 
D58976 National 
SN75498 n 

9 Digit MOS to LED Cathode Driver, with low battery 
indicator 

D58864 National 
DS8873 National 

9 Digit MOS to LED Cathode Driver with shift register 
decoding 

DS8874 National 
DS8876 National 
DS8879 National 

12 Digit MOS to LED Cathode Driver (for National 
Calculators) 

DS8868 National 

14 Digit Decoder/Driver 
DS8665 National 
DS8666 National 

14 Digit Decoder/Driver, with low battery indicator 
D$7664 tNational 
DS8664 National 

4 Segment MOS to LED Anode Driver 
75491C Fairchild 
75491AC Fairchild 
75491BC Fairchild 
In491 In 
m501 In 
MC75491 Motorola 
OS7895 tNational 
DS8895 tNational 
DS75491 National 
DS75493 National 
SN75491 TI' 
SN75493 TI 

5 Segment MOS to LED Anode Driver 
DS8861 

8 Segment MOS to LED Anode Driver 
HD2902 

I 
MC676 
DS8867 

I Bargraph LED Di~lay Driver 

National 

Hitachi 
Motorola 
National 

I I Ltll405 

I UAAi70 
Sanyo 
Siemens 
Siemens 120 UAAi80 

Bargraph (Gas Discharge) Display Driver 
NE580 SigneIics 

BCD To Decimal Decoder/Driver (Nixie Driver) 
5441 t Fairchild 
7441 Fairchild 
HD2518 Hitachi 
M53241 Mitsubishi 

(Continued) 

Una 

130 

140 

I 
150 

1 

I 
jl60 

I 
I 

1 I 
j I 

1 
·1 

1
170

1 
I I 

I 
I I 
I 

180 

190 

I 
BoJd face indicates additional data is provided on the page noted. 
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INTERFACE-Display Drivers (Cont'd) 

Function Device Source 

Display Drivers (Cont'd) 

BCD To Decimal Decoder/Driver (Nixie Driver) 
(Cont'd.) 

MC676 
DM5441 A 
DM7441A 
H158 
382A1C 
382B/M 

Motorola 
tNational 

National 
SGS 
Teledyne S 

t Teledyne S 

BCD To Decimal Decoder/Driver with Blanking (for 
cold cathode indicator tubes) 

Line Function 

74141 Fairchild 10 
HD2558 Hitachi 
MC54141 t Motorola 
MC74141 Motorola 
DM54141 t National 
DM74141 National 
IIPB74141 NEe America 
SN74141 TI 

Quad Plasma Display Axis Driver 
SN75426 TI 
SN75427 TI 

BCD To Decimal Decoder/Driver (for lamps) 
380AlC Teledyne S 
380B/M tTeledyne S 
381AtC Teledyne S 
381B/M tTeledyne S 

Lamp Driver; See below and various high current 
drivers under Interface Memory and Peripheral Drivers 

Lamp Drivers (to 90v. 2.0a) 
S55V01 t Siliconix 
S55V02 t Siliconix 
S55Vl1 t Siliconix 
S55V12 t Siliconix 
S55V21 t Siliconix 
S55V22 t Siliconix 
S75V01 Siliconix 
S75V02 Siliconix 
S75V03 SiIiconix (542) 
S75V11 Siliconix 
S75V12 Siliconix 
S75V21 Siliconix 
S75V22 Siliconix 

Lamp Driver 
CSR301 Teledyne C 

4 Channel Incandescent Lamp Driver 
CLD4 Teledyne C 

t Military Temperature Range (-55' to 125'C) 
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MASTER SELECTION GUIDE 

Device Source Device Source 

• Typical Values 
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Ie MASTER 

INTERFACE-Error Checking Circuits 

Max. Serial 
Data Rate Supply 

Function MHz Voltage 

Error Checking Circuits 

CRCC Generator 10 5 

10/5 

3 5 

10 SOma,5v 

Deskew·Queue Register 3" 5 

10' 200ma 

Error Detection/Correction Circuit (ECl) - -S.2 

Error Pattern Register 3 5 

LACC Data Register 3 5 

Single Error Hamming Code Detector and Generator - 5 

PoIynomina1 Generator 4' 5 

Universal PoIynonVal Generator 3.S· S 

Universal Polynomial 4 Bit Generator 17' 5 

t Military Temperature Range ( -55· to 125·C) " Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Device Source 

9401C Fairchild 
9401M t Fairchild 

9411C Fairchild 

MC8500 Motorola 

8XOl S~ 

MC8S20 Motorola 

8X03 Signelics 
8X04 Signelics 

MC10163 Motorola 
MC10193 Motorola 10 

MC8S01 Motorola 

MC8502 Motorola 

MC4041 Motorola 

MC8S06 Motorola 

MC8503 Motorola 

MC8504 Motorola 

I I 
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MASTER SELECTION GUIDE 

INTERFACE-Keyboard Encoder-Decoders 

No. of Max. 
No. of Output Clock Rate Supply 
Keys ~ Code KHz Voltage Comments Device Source 

Keyboard .Encoder-Oecoders 

16 4 1 of 16 - 5 Strobe output, Key 
rollover output, 2 of 8 
keyboaro to binary 
encoder, one of four 
row inputs and column 
inputs (telephone key 
pads) give binary 
output, strobe. 

HD0165 Harris (453) 
MC14419 Motorola 10 

Binary - 3-15 2 key rollover, 3 statE! 
output 

HD54C922 tHarris 
HD74C922 Harris 
MM54C922 tNational 
MM74C922 National 

20 5 Binary - 3-15 2 key rollover, 3 state 
output 

.. _- ----- ._-- ..•.....•.... 
HD54C923 tHarris 
HD74C923 Harris 20 
MM54C923 tNational 
MM74C923 National Q) 

28 8 plus Parity Mask, Programmable 50 -12,5 4 x 8 matrix, N Key :Q 
rollover,2 Levels. 
Independent or 

:J 
CJ 

expander for c: 
MCSloo7. Repeat. 0 

MCS1OO8 MOS +'" 
0 

64 8 plus Parity Mask, Programmable 50 -12,5 Odd Parity, N Key Q)' . 

Rollover, 9 x 8 matrix, 30 Q) 
4 levels Repeat. (J) 

MCS1007 MOS Jo.. 

76 9 Mask Programmable - -(12-18),5 To 4 independent 9 Bit 
codes per switch 

MM5746 National 

Q) 
+'" 
(/) 
CU 
~ 

10 Mask Programmable - . -(12-18), 5 To 4 independent 10 
Bit codes per switch 

MM5745 National 

88 8 plus Parity Mask, Programmable 100 -12,5 Programmable parity, 
strobe width, strobe 40 
delay. Two key 
rollover. 8 x 11 matrix, 
3 levels. 

AY5-2376 GI 
KR2376 SMC 

90 9 Mask, Programmable 200 -12,5 Programmable strobe 
width. 9 x 10 matrix. N 
or two key rollover. 4 
levels. Repeat. 

MM5740 National 50 

10 Mask, Programmable 50 -12,5 Two units give 180 
keys. 9 x 10 matrix, N 
key rollover, 4 levels. 
Repeat. 

MCSloo9 MOS 

100 -12,5 9 x 10 matrix, 4 Mode, 
2 or N key rollover 

AY5-36oo GI 
KR3600 SMC 

ARS33/BaudotlLogicai Bit Pairing/Typewriter Pairing 60 
100 -12,5 9xl0 matrix, N key 

rollover or lockout 
TMS5001 TI 

ASCII 100 ±5,12 - IlPD364-02 NEG Micro 
(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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MASTER SELECTION GUIDE>' 

INTERFACE-Une Circuits 

No. 
Per Party Power 
Device Output Line Supply Comments Device Source 

Line Drivers-Single Ended 

2 ±4 to 6v No ±9to ±15 RS232, RS432, ccm V.26, V.28 9636C Fairchikl 
9636M t FairctUld 

±6v No ±12 4 Input; RS232B, C; MIL188 N8T15 Signetics 

±8v No ±12 RS232C; MIL188; CCITI V.24 55150M t Fairchild 
75150 Fairchild 
M54650 Mitsubishi 
DS75150 National 
RC75150 Raytheon 
RM55150 tRaytheon 
SN75150 TI 

TIL No 5,12 130 Ohm Twisted Pair 9621C AMD 
9621M tAMD 
9621 Fairchild 
9621M t Faircllld 
RC9621 Raytheon 
RM9621 tRaytheon 

High Current Yes 5 Emitter Follower for Coax/Twisted Pair J1II8T13C Fairchild 
JlllST13M tFairctUld 
55121M t Fairct1ld 
75121 Fairchild 20 
MC8T13 Motorola Q) 
DS55121 tNational 
D875121 National 

:2 
::J 

N8T13 Sigletics 
S8T13 t Signetics 
NST13 TI 
SN55121 ttl 
SN75121 TI 

Coax/Twisted Pair; IBM360, 370 J1II8T23C Fairchild 
~8T23M t Fairdild 
55123M t Fairdild 

(!) 

C 
0 
:;: 
~ .. , 

30 Q) 

en 
75123 Fairchild 
MCST23 Motorola 
DS75123 National 

~ 

Q) 
+-' 
U) 
ca 

N8T23 Signetics 
N8T23 TI 

:E 
S8T23 ttl 

, SN75123 TI 

3 ±6v No ±12 RS232B/G, CCID, MIL188 9616C AMD 
9616M tAMD 40 
9616 Fairchild 
9616E Fairchild 
9616M t Fairchild 

4 ±6 to 9v No ±9 to ±15 RS232C, GCITI V.24 1488 AMD 
XR1488 Exar 
p.A1488 Fairchild 
HD1488 Harris 
ITI1488 ITI 
MC1488 Motorola 
DS1488 National 50 
RC1488 Raytheon 
MC1488 Signetics 
SG1488 SiIiconG 
MC1488 TI 
SN75188 TI 

±5 to ±7 No ±12 RS232C, ccm V.24 AM2616C AMD 
AM2616M tAMD 

TIL No 5 Active Pull-Up AM2614C AMD 
AM2614M tAMD 

Yes 5 Three-State RC8T09 Raytheon 60 
RM8T09 tRaytheon 
N8T09 Signetics 
SST09 t Signelics , 

2-lnput NAND, 80 ma 96101C Fairchild 
(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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MASTER SELECTION GtJlDE 

INTERFACE-Line Circuits (Cont'd) 

No. Receiver Common 
Per Input Mode Supply 
Device Threshold Voltage Voltage Comments Device Source 

Line Receivers - Differential (Cont'd) 

2 ±0.5/2 (Cont'd.) 
±0/12 5,12 ±12 v CMV 962OC AMD 

962OC Fairchild 

±0.3/0.3 ±10/l5 5 ± 15'1 CMV, Response Control DS78L20 tNational 
DS88L20 National 

±0.5/1 ±0/15 5 15 v CMV, Response Control 9615C AMD 
9615M tAMD 
96l5C , Fairchild 
9615M t Fairchild 
ITT96l5-l tin 10 
1TT9615-5 In 
9615C TJ 

Twisted Pair, ±15v CMV, Response Control DM7820 tAMD 
DM8820 AMD 
DS78C20 tNational 
DS88C20 National 
DS7820 tNational 
DS8820 National 
DS7820 tSigneIics 
DS8820 S~nelics 20 

±5/15 5 ±15v CMV 96l3C Fairchild 
96l3M t Fairchild 

±3/15 5 Twisted Pair, ±3/l5 v CMV, Response Control DM7820A tAMD 
DM8820A AMD 
DS7820A tNational 
DS8820A National 
DS7820A t SigneIics 

0). 
"'0 

I 

::l 
(!) 

c I O· 

0---, 
DS8820A Signetics 
DS7820 tTl 
DS8820 TI 
SN55182 tTl 
SN75182 TI 

Q) 

I 

Q) 

30 C/) 

~ 

Q) I -CJ) 
±0.5/3 ±25 ±12 Adjusts RS232C/MIL-188, ±25 v CMV, Hysteresis 9627C Fairchild 

9627M t Fairchild 
as 
~ 

SN75152 TI 

±2 ±10 -10,5 130 Ohm Termination 9622C Fairchild 
9622M t Fairchild 
RC9622 Raytheon 
RM9622 tRaytheon 

±0.010 ±3 ±5 10 mv, MOS Sense, Active Pull-up SN75207 AMO 40 
55207M t Fairchild 
75207C Fairchild 
Im5207 In 
0575207 National (504) 
755207 Signelics 
Sf\J75207 TI 

75207 with Diode Protected Input Stage SN75207B Tl 

10 mv, MOS Sense, Three-State OS3604 AMD 
0S3604 National (504) 

10 mv, MOS Sense, Open Collector SN75208 AMD 50 
55208M t Fairchild 
75208C Fairchild 
In75208 In 
0575208 National (504) 
755208 Signetics 
SN75208 Tl 

75208 with Diode Protected Input Stage 5N75208B TI 

±0.025 ±3 ±5 25 mv, Active Pull-up 55107AM t Fairchild 
75107AC Fairchild 
1TT55107A tin 60 
Iffi5l07A In 
MC55107 tMotorola 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Multiplexed 
TouchControl™lnterface 

ADVANCED PRODUCT DESCRIPTION 
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BLOCK DIAGRAM - S9262 (14 SWITCHES) 
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BLOCK DIAGRAM - S9266 (32 SWITCHES) 

FEATURES 

• 
• 
• 
• 
• 
• 
• 

Simplifies design of Touch-sensitive switches 

Interfaces with up, to 32 touch switches 
Eliminates contact noise 

Comparator sensing permits use with wide 
variety of touch switch configurations 
Binary outputs provided 

Outputs are TTL compatible 

Permits design of totally isolated touch surfaces, 
facilitating vI. approval 

©IC MASTER 1978 
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PIN/PACKAGE CONFIGURATION - S9262 

Vss 40 

10 39 

11 31 

12 37 

13 36 
I • 15 

15 34 

1& 33 

17 32 

II 10 31 ., 11 30 

110 12 29 

111 13 21 

112 I. 27 

113 15 21 

II. 1& 25 

NC 17 24 

HC l' 23 

115 19 22 

REF 20 21 

51104 
SUR 

SCI 

MIT 

AI( .. 
13 

12 

II 

III 

EXT 
SC2 

01 

VI. 
os 
04 

m 
03 

02 

01 

00 

Voo 

2.0.0 MAl 

__ ,_20 

r 'IN 'IOIN",I,. 
'0. 

2' 

I 

J"._l". 
PIN/PACKAGE CONFIGURATION - S9266 

FUNCTIONAL DESCRIPTION 

Both circuits multiplex the inputs to increase the number 
of TouchControl switches to which each circuit can con
nect. All scanning is performed by the internal cirCUitry 
with an external RC network used to establish the frequen
cy. The 89262 can connect/to a 2x7 switch matrix to inter
face with 14 TouchControl switches. The 89262 outputs 
are encoded in binary on four pins. The 89266 can connect 
to a 2x16 switch matrix to interface with 32 TouchControl 
switches. Outputs are encoded in binary on five pins. An 
enable input is provided to allow use of several circuits in 
one system. All outputs are open drain with the sources 
connected to the VBB input. This allows easy driving of 
TTL, CM08, PM08 or discrete circuitry. 
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Ie MASTER 

INTERFACE-Line Circuits (Cont'd) 

No. 
Per Party Power 
Device Output Line Supply Comments 

Une Drivers-Single Ended (Cont'd) 

4 TTL Ves 5 2-lnput NAND. 80 ma 

4-lnput AND. NAND; Three-State 

DS7831 w/o Vee Clamp 

8 ·m Yes 5 Three-State (Also see index for 74S244. 74LS244. 67S304. 67lS304) 

\ 

Three-State. Inverting 

(ContinLIEld) 

t Military Temperature Range (-55· to 125"C) • Typical Values 

Bold face indicates additional data is provided on the page noted. 

332 

Device 

(Cont'd.) 
96101M 

DM7831 
DM8S31 
DS7831 
DS8831 
DS7831 
DS8831 

DS7832 
D58832 
DS7832 
D58832 

AM25LS241C 
AM25LS241M 
SN54LS241 
SN74LS241 
SN54S241 
SN74S241 
54LS241 
74LS241 
Im4LS241 
54LS241 
74LS241 
54S241 
745241 
57LS301 
67LS301 
57S301 
67S301 
9lS241C 
9lS241M 
25LS241C 
25LS241M 
54LS241 
74lS241 
54S241 
74S241 
74LS241 
SN54LS241 
SN74LS241 
SN54S241 
SN74S241 
SN54LS244 
SN74LS244 

AM25LS24OC 
AM25LS24OM 
SN54LS240 
SN74LS240 
SN54S240 
SN74S240 
54LS240 
74LS240 
Im4LS240 
54LS240 
74LS240 
54S240 
74$240 
57L8300 
67LS300 
578300 
67S3oo 
9lS24OC 
9lS240M 
25LS240C 
25LS240M 
54LS240 

Source 

t Fairchild 

tAMD 
AMD 

tNational 
National 

tTl 
TI 

tNational 
National 10 

tTl 
TI 

AMD 
tAMD 
tAMD 

AMD 
tAMD 

AMD 
t Fairchild 

Fairchild 20 
lIT 

tMMI 
MMI 

tMMI (462) 
MMI (462) 

tMMI 
MMI 

tMMI 
MMI 
Raytheon (279) 

t Raytheon (279) 30 
tRaytheon 

Raytheon 
t Raytheon (279) 

Raytheon (279) 
tRaytheon 

Raytheon 
Signetics 

tTl 
TI I 

tTl 

I 
TI 

tTl 
TI 40 

AMD 
tAMD 
tAMD 

AMD 
AMD 
AMD 

t Fairchild 
Fairchild 
lIT 

tMMI 50 
MMI 

tUM! {4S2\ 
MM! (462) 

tMMI 
MMI 

tMMI 
MMI 
Raytheon (279) 

t Raytheon (279) 
t Raytheon 60 
tRaytheon 

t Raytheon!219l I 
I 
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MASTER SELECTION GUIDE 

INTERFACE-Line Circuits' (Cont'd) 

No. 
Per Party Power 
Device Output Line Supply Comments Device Source 

Line Drivers-Sin"gle Ended (Cont'd) 

8 TIL Yes 5 Three-State, Inverting (Cont'd.) 
74LS240 Raytheon 

(279) 
54S240 tRaytheon 
74S240 Raytheon 
74LS240 Signetics 
SN54LS240 tTl 
SN74LS240 TI 
SN54S240 tTl 
SN74S240 TI 

Line-Drivers - Differential 

2 High Current TIL 
No 5 40 rna, Active Pull-up/Pull-down 9612C Fairchild 

9612M t Fairchild 

50 rna, Active Pull-up/Pull-down 9612EC Fairchild 

40 rna, Open Collector I Active Pull-up 9614C AMo 
9614M tAMo 
9614C Fairchild 
9614M t Fairchild 
ITI9614·1 tlIT Q) 
iTI9614·5 ITI "0 
9614C TI 20 :::s 
SN55114 tTl C) 
SN75114 TI c 

Yes 5 40 rna, Open Collector I Active Pull-up, Three-State SN55113 tTl 0 
SN75113 TI +oJ 

(,). 

No 5 40 rna, 4-lnput AND, NAND oM7830 tAMo Q) 

oM8830 AMo 
54S140 t Fairchild 

Q) 
C/) 

74S140 Fairchild 
H074S140 Hitachi 

~ 

Q) 
+oJ 

oM74S140 National 
OS7830 tNational 
OS8830 National 

30 rJ) 

en 
~ 

OS7830 tSignetics 
OS8830 Signetics 
54S140 tSignetics 
74S140 Signetics 
OS7830 tTl 
OS8830 rl 
SN54S140 tTl 
SN74S140 TI 40 
SN55183 tTl 
SN75183 TI 

Yes 5 4{) rna, 4-lnput AND, NANO; Three-State OM7831 tAMo 
oM8831 AMo 
OS~831 tNational 
OS8831 National 
OS7831 tTl 
058831 TI 

OS7831 wlo Vcc Clamp oM7832 tAMo 
oM8832 AMo 50 
OS7832 tNational 
OS7832 tTl 
OS8832 TI 

No 5 40 rna, RS422 I!A9638C Fairchild 
I!A9638M t Fairchild 
1!A9638C TI 
ILA9638M tTl 
SN75158 TI 

Yes 5 40 rna, RS422, Three-State SN75159 TI 
OS8832 National 60 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

INTERFACE-Line Circuits (Cont'd) 

No. 
Per Party Power 
Device Output Line Supply Comments 

Une-Drivers - Differential (Cont'd) 

2 (Cont'd.) 
High Current CMOS 

No 3-15 CMOS 50 rna. 4-lnput AND. NAND 

3.5 rna Yes ±5 Twisted Pair; Level Shifting 

6.5rna Yes ±5 Twisted Pair Level Shifting 

18 rna Yes ±5 Higher current 75110 

3 2 rna Yes 5 Constant Current 

4 11 rna Yes ±5 Quad 75110 

H"1Qh Current ITL 
No 5 50 ohm lines 

75 ohrn lines 

Yes 5 Three-State 

RS-422. RS-423. Three-State 

20 rna Yes 5 RS-422. Three-State 

... 
I HlQh Current CMOS 

I No 3-15 CMOS. 25 rna 

, See also Dn.siS ui.der digital logic families 

t MiUtary Temperature Range (-55' to 125'C) * Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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I 
I 
I 
I 

I 

I 
I 
I 

Device 

MM78C30 
MM88C30 

SN551 09 
SN751 09 
55109M 
75109C 
IIT551 09 
Im51 09 
MC751 09 
OS551 09 
OS751 09 
RC751 09 
RM55109 
SN55109A 
SN75109A 

SN5511 0 
SN75110 
55110M 
75110C 
IIT55110 
Im5110 
MC75110 
0S55110 
OS75110 
RM55110 
RC75110 
SN55110A 
SN75110A 

55112M 
75112C 
SN75112 

HD245 
HD545 

MC3453 

74128 
SN74128 

54128 
SN54128 

DSl688 
DS3688 
N8T100 
N8T101 

MC3487 

AM261.S31C 
AM26l.S31M 
AM26LS31C 
AM26LS31M 

MM78C29 
MMS8C29 

Source 

tNational 
National 

tAMO 
AMO 

t Fairchild 
Fairchild 

tlIT 
lIT 
Motorola 

tNational 
National 
Raytheon 

tRaytheon 
tTl 

TI 

tAMO 
AMO 

t Fairchild 
Fairchild 

tlIT 
lIT 
Motorola 

tNationaJ 
National 

tRaytheon 
Raytheon 

tn 
n 

t Fairchild 
Fairchild 
TI 

tHarris 
Harris 

Motorola 

Signetics 
n 

t5qletts 
tTl 

tNational 
National 
SigMtics 
Signetics 

Motorola 

AMD 
tAMD 
n 

tTl 

tNational 
National 

(456) 
(456) 

I 

Ie MASTER 1978 
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MASTER SELECTION" GUIDE 

INTERFACE-Line Circuits (Cont'd) 

No. Receiver Common 
Per I~ Mode Supply 
Device Threshold Voltage Voltage Comments Device Source 

Une Receivers - Single E"ded 

2 Ref ±O.lv 5 Ext. Reference Adjustable from 1.5 to 3.5v MC75140 Motorola 
SN55140 tTl 
SN75140 TI 
SN55141 tTl 
SN75141 TI 

Ex1. Ref. Adj. 1.5·to 3.5v with optional intemal2.5v Reference SN55142 tTl 
SN75142 TI 
SN55143 tTl 
SN75143 Tl 

0.4 to 2.4 ±15 5 Differential Input. Single Ended Data AM2615C AMO 10 
AM2615M tAMO 

±2.0 5 RS232B OS7822 tNational 
OS8822 National 

3 0.7 to 1.7 5 Hysteresis. IBM 360/370 pA8T24C Faircntd 
pA8T24M t Fairchild 
55124M Faircl'ild 
75124C Fairchild 
MC8T24 Motorola 
OS75124 National 
N8T24 Signelics 20 
N8T24 TI Q) 

0.75 to 2.25 5 Hysteresis. RS232C. CCID V.24 9617C AMO "C 
9617M tAMO ::::s 
9617C Fairchild CJ 

0.8 to 2.0 v 5 Hysteresis. High-Speed pABT14C Faird'lild c: 
pA8T14M t Fairchild .Q 
55122M t Fairchild 

, 75122C Fairchild 
MC8T14 Motorola 
OS55122 tN"ational 
OS75122 National 

..... 
0.:. 
Q) 

30 CD en 
N8T14 Signetics . 

11... 
Q) 

S8T14 t Signetics 
N8T14 TI 

..... ' 
en 
~ 

4 ±3/0.8 to 3 5 or 12 RS232C. Hysteresis. Fail Safe Option 55154M t Fairchild ~ 
75154C Fairchild 
M54654 Mitsubishi 
OS75154 National 
RM55154 tRaytheon 
RC75154 Raytheon 40 
SG55154 tSiliconG 
S875154 S~icon G 
SN75154 Tl 

0.75 to 1.5v 5 RS232C. Programmable Threshold. Hysteresis 1489 AMO 
1!A1489 Fairchild 
HOl489 Harris 
In1489 In 
MC1489 Motorola 
OS1489 National 
RC1489 Raytheon 50 
MCl489 Sigletics 
SG1489 S~icon G 
SN75189 Tl 

0.75 to 2.25 5 RS232C. Programmable Threshold. wider hysteresis than 1489 1489A AMO 
XR1489A Exar 
pAl489A Faircntd 
In1489A In 
H01489A Harris 
MC1489A Motorola 
OS1489A National 60 
RC1489A Raytheon 
MC1489A S~nelics 
SG1489A SiIiconG 
MC1489A Tl 

0.97 to 2.65 5 Hysteresis. 120 Ohm System OS7836 tNational 
(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

INTERFACE-Line Circuits (Cont'd) 

No, Receiver Convnon 
Per Input Mode Supply 
Device Threshold Voltage Voltage Comments Device Source 

Une Receivers - Differential (Cont'd) 

2 ±0.025 ±3 ±5 25 mv, Active Pull-up (Cont'd.) 
MC75107 Motorola 
0S551 07 t National (504) 
0575107 National (504) 
RC75107A Raytheon 
RM55107A tRaytheon 
75S107 Signetics 
SN55107A ttl 
SN75107A TI 

25 my, Three-State 55107 OS1603 tAMO 10 
OS3603 AMO 
OSl603 t National (504) 
0S3603 National (504) 

25 mv, Open Collector 55108AM Fairchild 
75108AC Fairchild 
m55108A tlTT 
m75108A ITT 
MC551 08 tMotorola 
MC751 08 Motorola 
0S55108 t National (504) 20 

Q) 0$15108 National (504) 

:2 RC75108A Raytheon 

::J RM55108A tRaytheon 

C!) 75S108 Signetics 
SN55108A tn 

C' SN75108A n 
.2 ..... 55107A with Diode Protected Input Stage SN55107B tAMO 
(,) SN75107B AMO Q) 

55107BM t Fairchild 
Q). 

(J) 75107BC Fairchild 30 
1TI55107B tlTT 

~ 
Im510iB ITT Q) ...... 0555107 t National (504) rn as OS75107 National (504) 

~ SN551 078 tTl 
SN75107B TI 

55108A with Diode Protected Input Stage SN551 088 tAMO 
SN75108B' AMO 
55108BM t Fairchild I~ 75108BC Fairchild 
m55108B tlIT 
Im5108B lIT 
OS55108 t National (504) 
OS751 08 National (504) 
SN55108B tTl 
SN75108B TI 

3 ±0.075 ±5 100 Ohm Twisted Pair, Shielded H0248 tHarris (456) 
HD548 Hanis (456) 

±1.5ma ±5 100 Ohm Twisted Pair, Shielded HD246 tHanis (456) 
HD249 tHanis (456) 50 

I HD546 Harris (456) 

14 

HD549 Harris (456) 

±0.025 ±3 ±5 Four 75107, Active Pull-Up MC3450 Motorola 
I DS3650 National 

Four 75108, Open Collector MC3452 Motorola 
OS3652 National 

t o.2 +3 Three-state, RS422/423 MC3486 Motorola 

t 7 5 Three-State, RS-422/423 AM26LS32C AMO 
AM26LS32M tAMO 
AM26LS32C n 60 

I 

AM26LS32M ttl' 

I ±15 5 50 mv Hysteresis OSl689 t National 
OS3689 National 

(Continued) i 
t Military Temperature Range (-55' to 125"C) • Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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INTERFACE-Line Circuits (Cont'd) 

No. 
Per 
Device 

Receiver 
If1lUI 
Threshold 

Common 
Mode 
Voltage 

Supply 
Voitage 

Line Receivers - Differential (Cont'd) 

4 ±0.2 ±15 5 

±0.5 ±15 

Conments 

50 mv Hysteresis 

Three-State 

Three-State 

See also Receivers listed under Digital ECl and Digital HNILlHTl Miscellaneous sections 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Ie MASTER 1978 

MASTER SELECTION' GUIDE 

Device Source 

(Cont'd.) 
DS1690 tNational 
DS3690 National 
DS3651 National (S1n 

N8T110 Signetics 
N8T111 Signetics 

AM26lS33C AMD 
AM26lS33M tAMD 
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Ie MASTER 

INTERFACE-Line Circuits (Cont'd) 

No. Receiver 
Per Input Supply 
Device Threshold Output Voltage Comments 

Line Transceivers - Single Ended 

2 MOS/TTL MosmL 5 Transceiver/Port Controller 

4 0.6 to 2.0 m S General Purpose Interface Bus, Open Collector, for MaS input 

0.7 to 2.0 TTL Three-State, Hysteresis 

Three-State, Bus Transceiver 

Three-State, Bus Transceiver, Parity Generator/Checker 

0.8 to 2.0 m S Three-State, Bus Transceiver 

Three-State, Bus Transceiver, Parity Generator/Checker 

General Purpose Interface Bus, Open Collector, 100 ma output 

General Purpose Bus, Open Collector, 100 ma,for SO ohm system 

Three-State (inverting) 

Three-State(Non-lnverting) 

Three-State, Hysteresis 

Three-State, dual rank latches 

(Continued) 

t Mdrtary Temperature Range (-SS' to 12S'C) • Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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Device Source 

N8T30 Signetics 

MC3446 Motorola 
MC3446 TI 

SNS4S242 tAMO 
SNS4S243 tAMO 
SN54LS242 tAMO 
9lS242M t Raytheon (282) 
54LS242 t Raytheon (282) 
9LS243M t Raytheon (282) 
54LS243 t Raytheon (282) 
SN54LS242 tTl 
SN54LS243 tTl 

AM291SM tAMO 
MC291SM tMotorola 

10 

AM2916M tAMD 
AM2917M tAMO 
MC2916M tMotorola 
MC2917M tMotorola 

AM291SC AMO 
MC291SC Motorola 
PPB2915 NEe Micro 

(1850) 

AM2916C AMO 
AM2917C AMO 

20 

MC2916C Motorola 
MC2917C Motorola 
1lPB2916 NEe Micro 

(1850) 

1lPB2917 NEe Micro 
(1850) 

MC3440 Motorola 
MC3441 Motorola 
MC3443 Motorola 
OSB641 Motorola 
OS7641 tNational 
OSB641 National 

I 
OS8642 National 

30 

I 
N8T26 AMO 
S8T26 tAMO 
9626 Fairchild 
MC6880 Motorola 
MC8T26 Motorola 
N8T26A Signetics 
SN75136 TI 

N8T28 AMO 
SBT28 tAMO 

40 
9628 Fairchild 
MC6889 Motorola 
MC8T28 Motorola 
N8T28 Signetics 

AM74S242 AMO 
AM74S243 AMO 
SN54LS242 tAMD 
SN74LS243 AMO 
Im4LS242 iTT 
Im4LS243 ITT 
9LS242C Raytheon (282) 50 
74LS242 Raytheon (282) 
9LS243C Raytheon (282) 
74LS243 Raytheon (282) 
74lS242 Signelics 
74lS243 ~netics 
SN74LS242 
SN74LS243 TI 

SN54S266 tTl 
SN74S226 TI 
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. MASTER SELECTION GUIDE 

INTERFACE-Line Circuits (Cont'd) 

No. Receiver 
Per ~t Supply 
Device Threshold Output Voltage Comments Device Source 

Line Transceivers - Single Ended (Cont'd) 

4 (Cont'd.) 
0.97 to 2.65 TIL 5 Open Collector. 1 v Hysteresis DS7838 tAMD 

DS7838 tNational 

1.05 to 2.50 TIL 5 Open Collector. 1 v Hysteresis DS8838 AMD 
MC3438 Motorola 
DS8838 National 
N8T38 Siglelics 

1.4 to 2.05 TIL 5 Open Collector. Hysteresis AM26S12AM tAMD 
AM26S12AC AMD 

1.5 to 2.4 TIL 5 2-lnput. Open Collector 100ma Drivers AM2905M tAMD 10 

2-lnput. Open Collector 100ma Drivers. Parity Generator/Checker AM2906M tAMD 

Open Collector. 100ma output. Parity Generator/Checker AM2907M tAMD 

1.5 to 3.2 TIL 5 Open Collector. 100 rna output SG55138 t Silicon G 
SN55138 tTl 

1.6 to 1.8 m 5 Open Collector. Hysteresis AM26S12M tAMD 
AM26S12C AMD 

1.6 to 2.3 TIL 5 2-lnput. Open Collector 100 rna Drivers AM2905C AMD 
MC2905 Motorola 
p.PB2905 NEC Micro 

(1850) 
AM2905 Raytheon 

2-lnput. Open Collector. 100 rna Drivers. Parity Generator/Checker AM2906C AMD 
MC2906 Motorola 
p.PB2906 NEC Micro 

20 Q) 
"0 
:J 
(!J 

(1850) C 
AM2906 Raytheon 0 

Open Collector. 100 rna output. Parity Generator/Checker AM2907C -AMD (,) 

MC2907 Motorola Q) 

p.PB2907 NEC Micro CJ.) 
(1850) en 

AM2907 Raytheon '-
1.6 to 2.4 TIL 5 Open Collector. 100 rna output AM26S10M tAMD 

AM26S11M tAMD 
9640M t Fairchild 
9641M t Fairchild 

Q) -30 en as 
~ 

AM2651OM tTl 
AM26S11M tTl 

Open Collector. 100 rna. Hysteresis 9642M t Fairctild 

1.75 to 2.25 TIL 5 Open Collector. 100 rna output AM26S10C AMD 
AM26S11C AMD 
9640C Fairctild 
9641C Fairchitd 
MC26S10 Motorola 40 
MC26S11 Motorola 
AM26S1OC TI 
AM26S11C TI 

Open Collector. 100 rna. Hysteresis 9642C . Fairchild 

1.8 to 2.9 TIL 5 Open Collector. 100 rna output ITT55138 tlTT 
1TT75138 ITT 
SG75138 Si1iconG 
SN75138 TI 

1.05 to 2.50 m 5 Three-State. T IR Disables. Hysteresis DS7833 tNational 
DS8833 National 50 

Inverting 7833/8833 DS7835 tNational 
DS8835 National 

Three-State. NOR Gate. Transmit Disable. HysteresiS DS7839 tNational 
DS8839 NatiOnal 

Inverting 7839/8839 DS7834 tNational 
DS8834 National 
N8T34 Sig1e1ics 

8 TIL TIL 5 Bidirectional Bus Transceiver. Three-State DP8304 National (501) 

0.7 to 2.0 m 5 Bidirectional Bus Transceiver. Three State 54LS245 tMMI 

(Continued) 

t Military Temperature Range (-55'_ to 125'C) • Typical Values 
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INTERFACE-Line Circuits (Cont'd) 

No. Receiver 
Per Input Suppiy 
Device Threshold Output Voltage Comments Device Source 

Une Transceivers· Single Ended (Cont'd) 

8 0.7 to 2.0 TTL 5 Bidirectional Bus Transceiver, Three State (Cont'd.) 
57LS305 . tMMI 
54LS245 tTl 

0.8 to 2.0 m 5 Bidirectional Bus Transceiver, Three State 74LS245 MMI 
67LS305 MMI 
SN74LS245 TI 

Une Transceivers • Differential 

1 ±0.S/±1v m 5 Independent Three-State 55113 Driver and 55115 Receiver SN55116 tTl 
SN75116 TI 

Three-State 8 Pin, 40 rna SN55117 tTl 
SN75117 TI 10 

Same as 55116 with Three-State Receiver SN55118 tTl 
SN75118 TI 

Same as 55117 with Three-State Receiver SN55119 tTl 
SN75119 TI 

.. 

J 

-. 
I 

I I 

~ 

I I 

t MHitary Temperature Range (-55· to 12S"C) • Typical Values 

Bold face Indicates ackItionaI data is provided on the page noted. 
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MASTER SELECTiON
i 

G U'I DE. 
INTERFACE-Memory. and Peripheral Drivers 

Function Device Source Una Function Device Source line Function Device Source Lile 

Memory & Peripheral Drivers Memory & Peripheral Drivers Memory & Peripheral Drivers 
(Cont'd) (Cont'd) 

MOS Dynamic Memory, Address Refresh logic 
Circuitry Quad MOS Driver (for clock inputs 2416 and 2444 Quad NAND TTL to MOS Driver (MOS Memory 130 

3222 Intel CCD Memories) Interface clock driver) (Cont'd.) 
MC8505 Motorola 5244 Intel 3207A Signetics 

Quad Port Driver, for 5270 RAM 3207A-l Signelics 
MOS Dynamic Memory, 4k.Address Multiplexer and 

OS1640 tNationai (506) SN75355 'TI 
Refresh Counter 

0S3640 National (506) 70 SN75365 TI 
3232 Intel 

OS1670 tNationai (506) SN75366 TI 
MC3232A Motorola 

0S3670 National (506) SN75375 TI 
MOS Dynamic Memory Interface, Microprocessor to 

Dual MOS Clock Driver, bootstrapped for single Quad TTL to MOS Shifter/Driver; Schottky 
16K RAM 10 supply systems MB8901 Fujitsu 

MC3480 Motorola OS1642 tNational (507) MB8902 Fujitsu 
MOS Dynamic Memory, 16k Address Multiplexer and 0S3642 National (507) MB8907P Fujitsu 

Refresh Counter OS1671 tNational (513) TTL to MOS Shifter; See also Digital TTL Translators 
3242 Intel OS3671 National (513) 

OS1672 tNational (507) Dual ECl to MOS Driver Clock Generator/Oscillator, to 10 MHz, 81121 Divider, 0S3672 National (507) 80 SN75320 n for Microprocessors 
Quad MOS Clock Driver, decodes input address SN75321 TI 

ICMi209 tlntersil 
0S3643 National (515) Dual 2 input ECl to MOS level Shifter/Driver 

MNOS Memory Controller (for TMM141/2 EAROMS) DS3673 National MB8909 Fujitsu 
T3541 Toshiba 

Quad, MOS Memory Decoder/Clock Driver Quad 2 input ECl to TTL level Shifter/Driver 
MOS Clock Driver 20 DS36143 National MB8903 Fujitsu Q) MHOOO7 tNational DS36173 National 

"0 
MHOO12 tNational Dual Channel ECl to MOS Driver (MOS Memory 150 

6 Bit MOS Refresh Counter/Driver 
Interface; also ECl to TTL driver) ::l MH0007C National OS1646 tNational (509) (!) 

MHOO12C National 0S3646 National (509) 
Im5368 ITT 

OS1676 tNational (509) 90 
MC75358 Motorola C Dual MOS Clock Driver MC75368 Motorola 0 

0026 tAMD 0S3676 National (509) 
SN75368 TI :;: 

0026C AMD . Quad TTL to MOS Driver, Three State 0 
0056 tAMD Im5367 ITT Dual MOS logic to MOS Memory Driver Q) 

SN75364 TI Q) oo56C AMD SN75357 TI 

SH013C Fairchild 30 SN75367 TI Dual ECl to TTl/MOS Driver en 
SH013M t Fairchild SN75441 TI ~ 

Quad TTL to NMOS Memory Driver (for 7001, etc.) Q) 
9646 Fairchild MC3466 Motorola Hex MOS to Power Transistor level Shifter/Driver 160 +J 

(J) 
MMH0026 tMotorola 

Quad TTL to NMOS Memory Driver (for 2105, 2107, M54520 Mitsubishi C\l 
MMH0026C Motorola etc.) Hex Latch/Driver, for MOS Memories ~ 
MHOOO9 tNational 9645 Fairchild 100 DS3645 Motorola 
MHOOO9C National 3245 Intel DS3675 Motorola 
MHOO13 tNational 5235 Intel OS1645 tNational (508) 
MHOO13C National MC3245 Motorola 0S3645 National (508) 
DS0025 tNational (502) 

Dual TTL to MOS Driver (MOS Memory Interface) OS1675 tNational (508) 
DS0025C National (502) 40 9644 Fairchild (652) 0S3675 National (508) 
OSOO26 tNational (503) Im5361 A ITT Quad MOS Memory I/O Register DS0026C National OS75361 National (523) DS3647 Motorola 170 OSOO56 tNational . (503) 0575362 National (524) DS3677 Motorola DS0056C National 0575364 National (525) 

DS36147 Motorola SN75369 TI MH8805 National 110 
DS36177 Motorola 

Two Phase Oscillator/Clock Driver (for MOS systems) 75361 A Signetics 
051647 tNational (510) 

057803 tNationai (518) SN75350 TI 
0S3647 National (510) 

0S8803 National (518) 
SN75361A TI 

OS1677 tNational (510) 
DS7807 tNational Dual AND TTL to MOS Driver (NMOS Memory 0S3677 National (510) 
DS8807 National 50 Interface) OS16147 tNational (510) 
058813 National (518) 9643 Fairchild (652) DS36147 National (510) 
DS8817 Natio~al OS75322 National (521) 0516177 tNational (510) 180 

SN75322 TI DS36177 National (510) 
Two Phase Oscillator Driver (for CCD Shift Register SN75363 TI 
Memories) 

Dual Channel TTL to MOS Memory Interface (for 120 
Disc Memory Video Amplifer, for magnetic servo head 

MCC233 Micro Camp SSI101A Silicon Sys. 
TMS4062, AMS6002, etc.) 

Quad NMOS Memory Driver SN75370 TI Disc Memory Fault Detector 

MC3459 Motorola SSI103 S~icon Sys. 

MC3460 Motorola 
Quad NAND TTL to MOS Driver (MOS Memory 
Interface clock driver) Disc Memory Head Selector 

DSl644 t National 3207A Intel SSI102 Silicon Sys. 
0S3644 National (516) 60 3207A-1 Intel Disc Memory Head Control Circuit, for moving heads 
DS1674 tNational ITT75365 ITT SSI104 Silicon Sys. 
DS3674 National MC75365 Motorola 
DS36144 National OS75365 National (526) Disc Memory Head Control Circuit, for fixed heads 190 

DS36174 National (Continued) SSI105 Silicon Sys. 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

INTERFACE-Memory and Peripheral Drivers (Cont'd) 

Function Device Source Line FunctiOn Device Source Line Function Device Source line 

Memory & Peripheral Drivers Memory & Peripheral Drivers Memory & Peripheral Drivers 
(Cont'd) (Cont'd) (Cont'd) 

Gated Decoder, for 551104/5 Hex Inverter/MOS Driver, disable causes logic 1 state Dual Peripheral AND Driver (Cont'd.) 
551106 Silicon Sys. (Cont'd.) SN75461 TI 

Quad Predriver, Open Collector, 50 ma Sink (for OS16179 tNational (519) _ SN75470 TI 

magnetic memories) 0S36179 National (519) SN75471 TI 

MC4042 Motorola Dual AND Driver, HNIL, 250 ma, Open Collector Dual Peripheral AND Driver, to 70v 300ma 

Dual Memory Driver, 400 ma Sink (for magnetic 391 Teledyne S 70 MC1471 Motorola 140 
memories) Dual Perrpr'leral AND Driver SN75476 TI 

MC4043 Motorola 55450AlB t Fairchild Dual Peripheral AND Driver, to 70v 500ma 
Memory Driver Dual, 400 ma Sink/Source, Decode 55451 AlB t Fairchild SN75416 TI 
(for magnetic memories) 55460 t Fairchild 

75324 Fairchild 10 55461 t Fairchild Dual Peripheral AND Driver, to BOv, 300 ma 

DS3629 National 55470 t Fairchild DS1611 tNational 

OS75324 National (522) 55471 t Fairchild DS3611 National 

RC75324 Raytheon 75450 Fairchild 053611 Signetics 

RM55324 tRaytheon 75451 Fairchild UDN5711 Signetics 

75324 Signetics 75460 Fairchild 80 UDN-3611 Sprague 

SN75324 TI 75461 Fairchild UDN-5711 Sprague 150 
75470B Fairchild 

Memory Driver, Quad, 600 ma Sink 75471B Fairchild 
Dual Peripheral AND Driver, for CMOS 

55326M t Fairctild HD2574 Hitachi 
051631 tNational 

75326C Fairchild HD2575 Hitachi 
053631 National 

Im5326 In 20 In55450 tin Dual 4 Input AND Driver, HNIL 250 ma Open Collector 
SN55326 ttl In55460 tin 390 Teledyne S 
SN75326 TI Im5450 In 

Memory Driver, Quad, 600 ma Source Im5451 In 
4 Input AND Current Driver (45v, to 1_5A peak) 

DHoo06 tNational 
55327M t Fairchild Im5460 In 90 

DHOOO6C National 
75327C Faircllild Im5461 In 

Im5327 In M54504 Mitstbshi 4 Input AND High Voltage High Current Driver (4.5v, to 

SN55327 ttl M54600 Mitsubishi 3A peak) 160 

SN75327 TI M54601 Mtsubishi DHOOO8 tNational 

Memory Switch, Quad, 600mA Sink/Source 
MC75450 Motorola- DHOOOaC National 
MC75451 Motorola 

SN7532B TI 30 SN75451B Motorola 
Quad 2 Input AND Driver (to 70v, sinks 300 mal 

SN75330 TI MC75461 Motorola MN304 Micro Net 

Memory Driver, Dual 600 ma Sink/Source DS55450 tNational MN304H t Micro Net 

SN55325 _ tAMD 0555451 tNational 100 UDN·5706A Sprague 

SN75325 AMD 0555460 tNational Quad 2 Input AND Power Driver, Open Coilector (to 
55325M t Fairchild 0555461 tNational loov, sinks 5OOma) 
75325 Fairchild DS75450 National UHC/D-400 tSprague 
In55325 In DS75451 National UHC/D-406 tSprague 170 
Im5325 In 0575460 National UHC/D·500 Sprague 
MC55325 tMotorola DS75461 National UHC/D·506 Sprague 
MC75325 Motorola 40 RC75450 Raytheon UHP-400 Sprague 
DS55325 tNatiOnal (520) RC75451 Raytheon UHP-406 Sprague 
DS75325 National (520) RM55450 tRaytheon UHP-5oo Sprague 
RM55325 tRaytheon RM55451 tRaytheon 110 UHP-506 Sprague 

I RC75325 Raytheon PBD3513 RIFA 
55325 "'C:MI"I~ 754506 Signalics Quad 2 input NAND Driver (to 70v, sinks 300 mal I VI~luU\N 

75325 SigneticS 754518 SVletics UDN·5707A Sprague 
SG55325 tSiliconG SG55450 t Siicon G Dual NAND Driver, HNIL, 250 ma, Open Collector 
SG75325 Silicon G SG55451 t Silicon G 392 Teledyne S 180 
SN55325 tTl SG55460 tSilicooG 
SN75325 TI 50 SG55461 t Silicon G 4 Input NAND High Voltage, High Current Driver (40 to 

Quad Multiplexer/Driver, for MOS systems 
SG75450 SilicooG , 5OY, sinks 150 to 500 mal 

I SG75451 Silicon G 
1,20 

SH2001C Fairchild 

I 9647 Fairchild 
SG75460 SH2001M t Fairchild 

I I DS1648 tNational (511) I SiliconG 

! SG75461 SiliconG I SH2002C Fairchild I 0S3648 National (511) - - -. 
081678 t National 1511\ I SNt>5450B tTl ::lH2002M t Fairchild .-- ~--~ ,- - ~, 

SN55451B ttl SH2200C Fairchild I 0S3678 National (511) 
SN55460 tTl SH2200M t Fairchild 

Hex Inverter/MOS Driver, Three State SN55461 ttl 4 Input NAND High Voltage, High Current Drivers (40v, 9648 Fairchild SN55470 ttl 
OS1649 tNational (512) SN55471 ttl , 0.15 to O.25A) 19O, 

DS3649 National (512) 60 SN75401 TI 

1130 

DHOO11 tNational 

1 
OS1679 tNational (512) SN75411 TI DHool1C National 

DS3679 National (512) SN75430 TI 4 -Input NAND High Voltage, High Current Drivers (50, 

Hex Inverter/MOS Driver, disable causes logic 1 state SN75431 TI 70 or 100v, 0.25 to 0.5A) 

I 
OS16149 tNational (519) SN75450B TI DHoo16C National 

0S36149 National (519) SN75451B TI DHoo17C National 

(Continued; SN75460 TI DHOO18C National 
(Continued) ; 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE-Memory and Peripheral Drivers (Cont'd) 

FtKICIion Device Source Line Function Device Source Line Function Device Source Une 

Memory & Peripheral Drivers Memory & Peripheral Drivers Memory & Peripheral Drivers 
(Cont'd) (Cont'd) (Cont'd) 

Dual Peripheral NAND Driver Quad 2 Input NAND Power Driver, Open Collector, to Dual Peripheral OR Driver (Cont'd.) 
55452A t Fairchild l00v, sinks 500 ma (Cont'd.) SN75473 TI 
55462 t Fairchild UHP-408 Sprague Dual Peripheral OR Driver, to 3Ov, 300ma 
55472B t Fairchild UHP-507 Sprague 70 MC1473 Motorola 
75452 Fairmtd UHP-508 Sprague SN75478 TI 
75462 Fairchild 
75472B Fairchild 

Power Peripheral Driver/logic Switch, to 9Ov, 2.0a Dual Peripheral OR Driver, to 3Ov, 500ma 

HD2577 Hitachi 
(relay, solenoid, and hammer driver) SN75418 TI 

S55VOl t Siliconix 
Im5452 ITT S55V02 t Siliconix Dual Peripheral OR Driver, to 8Ov, 300ma 
Im5462 ITT S55Vll t Siliconix DS1613 tNational 
M54501 Mitsubishi 10 S55V12 t SiIiconix DS3613 Signetics 
M54502 Mitsubishi S55V2l t Siliconix 083613 National 
M54602 Mitsubishi S55V22 t Siliconix UDN5713 Signetics 
M54605 Mitsubishi S75VOl Slliconix 80 UDN-3613 Sprague 
MC75452 Motorola S75V02 Siliconix ' UON-5713 Sprague 
MC75462 Motorola S75V03 Siiconix (542) 
SN75452B Motorola S75Vll SiIiconix 

Dual Peripheral OR Driver, ECl Input 

DS55452 tNational SN75441 Tl 
S75V12 Siliconix 

DS55462 tNational S75V21 Sl1iconix Dual Peripheral OR Driver, for CMOS 
DS75452 National S75V22 SiIiconix DS1633 tNational 
DS75462 National 20 DS3633 National 
RC75452 Raytheon Relay Driver, to 7Ov, 500ma 

RM55452 tRaytheon CSR301 Teledyne C Quad 2 Input OR Driver, to 7Ov, sinks 300ma 

75452B Signetics Relay Driver, to 65v, sinks 300 ma, OR Input for 48v 
UDN·5703A Sprague Q) 

SG55452 t Silicon G telephone relays 90 Quad 2 Input OR Power Driver, Open Collector, to :2' 
SG55462 t Silicon G DSl686 tNational l00v, sinks 500ma ::l 

(!J I 

SG75452 Silicon G DSl687 tNational UHC/D-402 tSprague 
SG75462 Silicon G DS3686 National UHC/D-403 tSprague c: 
SN75402 TI DS3687 National UHC/D-502 Sprague 160 0 
SN75412 TI UHC/D-503 Sprague +-' 

SN75432 TI 30 Dual Relay Driver, to 60v, sinks 1a UHP-402 Sprague 0 
SN55452B tTl 831 Beckman UHP-403 Sprague ~'''" 
SN75452B TI Dual OR Driver, HNll, 250 ma, Open Collector UHP-502 Sprague Q) 

SN55462 tTl 393 Teledyne S UHP-503 Sprague 
(j) 

SN75462 TI ~ 

SN55472 tTl 
Dual Peripheral OR Driver Dual NOR Driver, HNll, 250 rna, Open Collector Q) 

55453A1B t Fairchild 100 394 Teledyne S +-' 

SN75472 TI U) 

SN75475 TI 
55463 t Fairchild Dual Peripheral NOR Driver CO 
55473B t Fairchild 55454A1B t Fairchild ~ 

Dual 4 Input NAND Driver, HNll, 250 ma Open 75453 Fairchild 
55464 t Fairch~d 170 

Collector 75463 Fairchild 
395 Teledyne S 40 75473B Fairchild 

55474 t Fairchild 
75454 Fair~ 

Dual Peripheral NAND Driver, to 70v, 300ma 55453 tHitachi 75464 Fairchild 
MC1472 Motorola 55463 Hitachi 75474B Fairchild 
SN75477 TI 75453 Hitad:li 

HD2579 Hitachi 
75463 Hitachi 

Dual Peripheral NAND Driver, to 70v, 500rna Im5453 ITT 110 
Im5454 ITT 

SN75417 TI Im5463 ITT 
Im5464 ITT 

M54603 Mitsubishi 
M54604 Mitsubishi 

Dual Peripheral NAND Driver, to 80v, 300ma MC75454 Motorola 
DS1612 tNational MC75453 Motorola 

SN75454B Motorola 180 
DS3612 National MC75463 Motorola 

MC75464 Motorola 
DS3612 . Signetics SN75453B Motorola 

DS55454 tNationai 
UDN5712 Signetics 50 DS55453 tNational 

DS55464 tNationai 
UDN·3612 Sprague DS55463 tNational 

OS75454 National 
UDN-5712 Sprague DS75453 National 

OS75464 National 
Dual Peripheral NAND Driver, for CMOS 

DS75463 National 
RC75454 Raytheon RC75453 Raytheon 120 

DS1632 tNational RM55453 tRaytheon RM55454 tRaytheon 
DS3632 National 75453B Signetics 75454B Signetics 

Quad 2 Input NAND Driver, to 30v, sinks 250ma SG55453 Silicon G SG55454 t Silicon G 

MC693 Motorola SG55463 Silicon G SG55464 t SiIiconG 190 

SG75453 Silicon G SG75454 Siicon G 
Quad 2 Input NAND Driver, to 30v, sinks l00ma 

SG75463 Silicon G SG75464 SiIiconG 
M54503 Mitsubishi 

SN55453B tTl SN55454B ttl 

Quad 2 Input NAND Power Driver, Open Collector, to 60 SN55463 tTl 
SN55464 tTl 

1 oov, sinks 500 rna SN55473 tTl SN55474 tTl 

UHC/D-407 tSprague SN75403 Tl 130 SN75404 TI 

UHC/D-408 tSprague SN75413 Tl' SN75414 Tl 

UHC/D-507 tSprague SN75433 TI SN75434 TI 

UHC/D-508 tSprague SN75453B TI SN75454B TI 

UHP-407 Sprague SN75463 Tl SN75464 Tl 200 

(Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) 
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II' UA~TCa .- ... __ . _ .. 
INTERFACE-Memory and Peripheral Drivers (Cont'd) 

Function Device Source line Function Device Source line Function Device Source line 

Memory & Peripheral Drivers Memory & Peripheral Drivers Memory & Peripheral Drivers 
(Cont'd) (Cont'd) (Cont'd) 

Dual Peripheral NOR Driver (Cont'd.) Driver,5 channel, CMOS/PMOS Input (lamp, relay Driver, 7 Channel, PMOS Input (hammer, lamp, relay 130 
SN75474 TI driver, load to negative supply) driver) (Cont'd.) 

Dual Peripheral NOR Driver, to 30v, 300ma 
UDN·2956A Sprague ULN2oo2A TI 

Hex Universal Driver (400 mal MC1479 Motorola Addressable Peripheral Driver (Latched, 8 Output 
SN75479 TI NE582 Signetics 

Driver) 

Dual Peripheral NOR Driver, to 30v, 500ma Driver, 7 Channel, CMOS/TIL Input (hammer, lamp, NE590 Signetics 

SN75419 TI 
relay driver) NE592 Signetics 

XR2203 Exar 
Dual Peripheral NOR Driver, to 80v, 300ma XR2203M tExar 70 Printer Driver, 7 Channel 

DS1614 tNational 9667 Fairchild FD1021 Hitachi 
DS3614 National 10 MC1413 Motorola 

Driver,8 Channel, CMOS/TIL Input (hammer, lamp, 
DS3614 Signetics PBD352303 RIFA 

UDN5714 Signetics ULN2003 Signetics relay driver) 140 

UDN-3614 Sprague L203 SGS ULN·2803A Sprague 

UON-5714 Sprague SG2003 Silicon G ULN·2805A Sprague 

SG3853 Silicon G ULN·2813A Sprague 
Dual Peripheral NOR Driver, for CMOS ULN·2003A Sprague ULN·2815A Sprague 

DSl634 tNational ULN·2005A Sprague ULN·2823A Sprague 
DS3634 National ULN·2013A Sprague 80 ULN·2825A Sprague 

ULN·2015A . Sprague Quad 2 Input NOR Driver, to 70v, sinks 300ma 
UDN·5733A Sprague ULN·2023A Sprague Driver,8 Channel, CMOS/PMOS Input (hammer, 

ULN·2025A Sprague lamp, relay driver) 
Q) Quad 2 Input NOR Power Driver, Open Collector, to 20 SN75468 TI ULN·2804A Sprague "0 
::J, 

100v, sinks 500ma ULN2oo3A TI ULN·2814A Sprague 150 

(!) UHC/D-432 tSprague 
Driver, 7 Channel, CMOS/PMOS Input (hammer, ULN·2824A Sprague 

UHC/D-433 tSprague lamp, relay driver) Driver, 8 Channel, MOS/TIL Input (hammer, lamp, e: UHC/D-532 tSprague 

.2 XR2204 Exar relay driver) UHC/D-533 tSprague XR2204M tExar - UHP-432 Sprague 90 
ULN·2801A Sprague 

0 9668 Fairchild 
Q) UHP-433 Sprague MC1416 Motorola 

ULN-2811A Sprague 

Q) UHP-532 Sprague PB0352304 RIFA ULN·2821A Sprague 

"CIl- UHp·533 Sprague ULN2004 Signetics Driver,8 Channel, PMOS Input (hammer, lamp, relay 

"- High Current Switch Driver (to drive high power, high 30 ULN-2004A Sprague driver) 
Q) ULN-2014A Sprague - speed NPN switching transistors) ULN·2802A Sprague 
en SG1629 t Silicon G 

ULN·2024A Sprague ULN-2812A Sprague 160 as SN75469 TI 
~ SG3629 Silicon G 

ULN2oo4A TI ULN-2822A Sprague 

Driver, Open Collector/Emitter, for l50mA (load Driver, 7 Channel, MOS/TIL Input (hammer, lamp, Driver, 8 Channel, CMOS/TIL Input (lamps, relay 
connected to negative supply) relay driver) 100 driver) 

PBD3520 RIFA XR2201 Exar UDN-2981A Sprague 

Driver. single, 125mA, for relays, motors. lamps XR2201M tExar UDN-2983A Sprague 

PBD351 0 RIFA 9665 FaJrchlid 
Driver, 8 Channel, CMOS/PMOS Input (lamp, relay 

PBD3511 RIFA MC1411 Motorola 
driver) PBD352301 RIFA 

Dual Darlington Switch, to 50v, 1.5a 40 ULN2001 Signetics UDN-2982A Sprague 

ULN-2061M Sprague L20l SGS UDN·2984A Sprague 

Quintuple High Voltage Interface (Outputs can accept SG2oo1 Silicon G Printer Controller, for Seiko CR 330 or M 310 170 
high negative voltages in "off" state) SG3851 SiliconG 

IlPD764 NEe IIicro (1799) 
SP1404 Plessey ULN·2001 A Sprague 110 

SP1406 Plessey ULN·2011A Sprague Printer Controller, for 5 x 7 dot matrix printers 
ULN-2021A Sprague CY·480 Cybernetic 

Driver, dual, 2 input, Sink or Source 500mA SN75466 TI 
Printer Driver, 5 Channel SG1627 t Silicon G ULN2oo1A n 

SG3627 S~con G LB1287 Sanyo 
Driver. 7 Channel, PMOS Input (hammer, lamp, relay L81288 Sanyo 

Quad Darlington Switch, to 5OY, 1.5a driver) 

I ULN·2064B Sprague 
1

50 
I 

XR2202 Exar Printer Driver, 10 Channel 

ULN·2074B Sprague XR2202M tExar F01018 Hitachi 

I Hammer Driver (to SA pulsed output) I i 9666 Fairchild ! 120 I The;mal Print Head Driver 
MC1412 Motorola 

DHOO28C National PBD352302 RIFA SN75270 TI 180 

Driver, 5 channel Darlington, to 400ma ULN2002 Signetics SN75490 TI 

LB1287 Sanyo L202 SGS Printing Calculator Circuits 

LB1288 Sanyo SG2002 S~icon G DS8654 National 

XR2200 Exar SG3852 SiIiconG DS8655 National 
XR2200M tExar 

ULN·2002A Sprague 
DS8656 National 

ULN-2012A . Sprague 
Oliver, 5 channel, CMOSITIL Input (lamp, relay ULN-2022A Sprague DS8692 National 

driver, load to negative supply) 60 SN75467 TI DS8693 National 

UDN·2957A Sprague (Continued) 0S8694 National 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE-Sense Amplifiers 

FI.I1CIiOn Device Source l..ile FI.I1CIiOn Device Source l..ile FI.I1CIiOn Device Source l..ile 

Sense Amplifiers ~nse Amplifiers (Cont'd) Sense Amplifiers (Cont'd) 

One Chamal Sense Amplifier (for core memories) Dual Core Memory Sense Amplifier, Output Register 70 Dual Core Memory Sense Amplifier, Separate Open 
MC1440 Motorola SN7526 n Collector Outputs (Cont'd.) 140 

Dual Channel Gated Sense Amplifier (for core Oual Core Memory Sense Amplifier, Separate SG5534 t SiliconG 

memories) Outputs, Test Points SG5535 t Silicon G 

CAl541 tRCA 5528M t Fairchild SG7534 SiIiconG 
SG7535 Silicon G 

Dual Core Memory Sense Amplifier, Separate Outputs 
5529M t Fairchild 

SN55232 tTl 7528C Fairchild 
SN5524 tAMO 7529C Fairchild SN75232 n 
SN7524 AMO ITT5528 tlTT Dual Core Memory Sense Amplifier, Separate Open 
SN5525 tAMO Im528 In Collector Outputs, Test Points 
SN7525 AMO 10 MC5528 tMotorola 80 5538M t Fairchild 
5524M t Fairchild MC5529 tMotorola 5539M t Fairchild 
5525M t FaircbiId MC7528 Motorola 7538C Fairclild 
55224M t Fairchild MC7529 Motorola 7539C Fairclild 
55225M t Fairchild OS5529 tNational ITT5538 tin 
7524C Fairchild OS7528 National 1TT7538 ITT 
7525C Fairchild OS7529 National MC5538 tMotorola 
75224C Fairchild 7528 Signetics MC5539 tMotorola 
75225C Fairchild SG7528 Silicon G MC7538 Motorola 
IIT5524 tlTT SG7529 SiIiconG MC7539 Motorola 
Im524 ITT 20 SN7528 TI 90 OS5538 tNational 
MC5524 tMotorola 085539 tNational 
MC5525 tMotorola Dual Core Memory Sense Amplifier, Separate Inverted 

OS7538 National 
MC7524 Motorola Outputs 

OS7539 National 
MC7525 Motorola SN55234 tAMO (J) 

SN55235 tAMO SG5538 t Silicon G ~ OS5524 tNational 
SN75234 AMO SG5539 t Silicon G ::::J OS5525 tNational 
SN75235 AMO SG7538 Silicon G (!) 

OS7524 National 
55234M t Fairchild SG7539 SWcon G 

OS7525 National C 
7524 Sigletics 55235M t Fairchild Dual SenseAmplifier/Oata Register (for core .2 
SG5524 t S~icon G 30 75234C Fairchild memories) -SG5525 t Siicon G 

75235C Fairchikl 100 ITT55236 tlTT (,) 

SG7524 Silicon G 
ITT55234 tlTT ITT75236 In 170 (J)" 

SG7525 S~icon G 
Im5234 ITT 1n55237 tlTT (J) 

75234 Signetics Im5237 ITT en 
SN5524 tTl SN55234 tn J... 
SN7524 TI SN75234 TI 

MOS to TTL Level Converter, High Speed, Three (J) 
State -Oual Core Memory Sense Amplifier, Complemetary Dual Core Memory Sense Amplifier, Separate Inverted MC4000 Motorola 

en 
Output Latch Capability CO 

Outputs, Test Points MC4300 tMotorola ~ SN5520 tAMO SN55238 tAMO 
SN7520 AMO SN75238 AMO 

Dual Sense Amplifier (for MOS Memory or line 
8N5521 tAMO 40 SN55239 tAMO 110 receiver) 
SN7521 AMO SN75239 AMO 

OSl63 tAMO 
ITT5520 tIIT 55238M t Fairchild 

OS363 AMO 180 

Im520 ITT 55239M t Fairchild 
OSl603 tAMO 

OS5520 tNational 75238C Fairchild 
083603 AMO 

085521 tNational 75239C Fairchild 
OS3604 AMO 

OS7520 National SN55238 tTl 
8N75207 AMO 

087521 National SN75238 TI 
8N75208 AMO 

7520 Signetics 75207C Fairchild 

SG5520 t Silicon G Oual Core Memory Sense Amplifier, Separate Open 75208C Fairchild 

8G5521 t Silicon G 50 Collector Outputs Im5207 ITT 

8G752O SiIiconG 5534M t Fairchild 120 Im5208 ITT 

8G7521 Silicon G 5535M t Fairchild DS3604 National (504) 190 

8N5520 tTl 55232M t Fairchild DS1603 tNational (504) 

SN7520 TI 55233M t Fairchild DS3603 - National (504) 
7534C Fairchild DS75207 National (504) 

Dual Core Memory Sense Amplifier, Single Open 7535C Fairchild 0S75208 National (504) 
Collector Output 75232C Faircljd 75S207 Si}:letics 

ITT5522 tlTT 75233C Fairchild 75S208 Signetics 
Im522 ITT ITT5534 tlTT SN75207 TI 
Im523 ITT Im534 ITT SN75208 TI 
OS5522 tNational 60 MC5534 tMotoroia 130 
OS5523 tNational MC5535 tMotorola 

Dual Sense Amplifier (NMOS memories to ECL 10K) 

087522 National MC7534 Motorola 
MC3461 Motorola 200 

7522 Sigletics MC7535 Motorola Oual MOS to TTL Level Converter, Latch, Three State 
SG5522 t Silicon G 085534 tNational (Sense Amp) 
SG5523 SiIiconG DS5535 tNational MC4068 Motorola 
SG7522 smcoo G OS7534 National MC4368 tMotorola 
SG7523 SiIicooG OS7535 National MC54468 tMotorola 
SN5522 tTl 75232 Signetics MC74468 Motorola 

SN7522 TI (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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INTERFACE-Sense Amplifiers (Cont'd) 

Function Device Source Line Function Device Source line Function 

Sense Amplifiers (Cont'd) 

Dual MOS to TIL level Converter, latch, Three State 
(Sense Amp) (Cont'd.) 

053625 National (514) 
OS7802 tNational 
OS7806 tNational 
0S8802 National 
DS8806 National 
N8T25 Signelics 

. Translators: See ~so Digital TIL (Translators) 

Quad Sense Amplifier, Three State 10 
MC3430 Motorola 
MC3431 Motorola 
MC3432 Motorola 
MC3433 Motorola 
DS3651 National (517) 
OS3653 National 

Hex MOS Sense Amplifier (MOS to TIL Converter) 
Three State 

OS1605 tNatlonal (505) 
OS1606 tNational (505) 20 
OS1607 tNational (505) 
OS1608 tNationaI (505) 
DS3605 National (505) 
DS3606 National (505) 
0S3607 National (505) 
DS3608 National (505) 

Hex MOS Sense Amplifier, Open Collector (for 1103) 
320SA Intel 

Hex MOS Sense Amplifiers with Latches, Three State 
340SA Intel 30 

4 Input Sense Amplifier (for plated wire or thick/thin 
film memories) 

MC1444 Motorola 
MC1544 tMotorola 

Dual Digit Driver, Sense Amplifier, for MD8201 RAM 
MB8912 Fujitsu 
MB8915 Fujitsu 

Dual Sense Amplifier with Read Strobe, Eel for 
MB8215 RAM 

MB8916 Fujitsu 40 

I 
I 
! 

I I I I 
t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face Indicates additioniI data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

INTERFACE-Transmitters-Receivers 

Max Serial Max Serial 

1--Data Rate Supply Data Rate Supply ~ , 

Funclion in KHZ Voltage Device Source Una Function in KHZ Voltage Source l.ile 

Serial Transmitters-Receivers Serial Transmitters-Receivers (Cont'd) 

(ACIA) Asynchronous Communications Interface Adapter UART (Universal Asynchronous Receiver Transmitter) 60 
(Links 8 Bit bidirectional data bus to serial asynchronous complete serial to parallel and ~1BI.)o serial interface) 
data communications, including to 6860) 60 5 TR1863 Western 

50 5 56850 AMI (1567) 
100 5 HCMP1854C tHughes MC6850 Motorola 

CDP1854C tRCA 
Digital Modem (Modulation, demodulation and supervisory 

200 5 HM6402-2 tHarris control, up to 6OObps.) 
0.6 5 MC6860 Motorola HM6402-9 Harris 

HM6403-2 t Harris 
PSAR (Programmable Synchronous Asynchronous HM6403-9 Harris 
Receiver) Synchronous/ Asynchronous serial to parallel 10 IM6402 Intersil 
converter with programmable character length and 1M6402M tlntersil 70 
programmable serial data rate. IM6403 Intersil 

100 -12,5 AY8-1472B GI IM6403M tlntersil 
. 

PT1472B Western 
-12,5 TMS6011 TI 

640 -12,±5 NC2259 Nitron 
400 5 HM6402A-2 tHarris 

"" -12,5 PT1472B-01 Western HM6402A-9 Harris 
PSAT (Programmable Synchronous Asynchronous HM6403A-2 tHarris 
Transmitter) Synchronous/ Asynchronous parallel to serial HM6403A-9 Harris 
converter that has programmable character length and 3-12 HCMP1854 tHughes 
programmable serial data rate. 20 

CDP1854 tRCA Q) 
100 -12,5 AY8-1482B GI "'0 

PT1482B Western USRT (Universal Synchronous Receiver Transmitter) 80 
:::J 

200 -12,±5 NC2257 Nitron Complete serial to parallel and parallel to serial interface. (!) 
NC2260 Nitron 250 -12,5 COM2601 SMC 

c: 
640 -12,5 PT1482B-01 Western 500 5 S2350 AMI .2 

PSART (Programmable Synchronous Asynchronous 
(368,1589) ....., 

USART (Universal Synchronous I Asynchronous O. 
Receiver Transmitter) Serial to parallel and parallel to Q) 

serial converter that can operate in Full Duplex MOde. Receiver IT ransrnitter) Q)" 
50 5 8251 Intel 56 5 TR1953 Western en 

IlPD8251 NEC Micro (1814) 30 256 5,12 3843 Fairchild (1098) "-
320 5,12 3843 Fairchild (1098) USYNRT (Universal Synchronous Receiver/Transmitter) 

Q) ....., 
fJ) 

BOART (Bus Orientated Programmable Asynchronous Multi Protocol, Bit and Byte Oriented 90 as 
Receiver /T ransmitter 256 5,12 CQM5025 SMC ~ 

9.6 5 TR1983 Western MPCC (Multi Protocol Communications Controller) Bit and 

SDLC (Synchronous Data Unk Controller) Byte Oriented 

1500 5 SD1933 Western 500 5 2652 Signetics 

Synchronous Receiver/Transmitter (Bi Sync/SDLC) Universal Communications Interface (receives or transmitS 

800 ±5,12 IlPD379 NEC Micro (1788) data to serial data bus when addressed and commanded 

UART (Universal Asynchronous Receiver Transmitter) 
by bus. Links the bus to serial or parallel I/O devices) 

complete serial to parallel and parallel to serial interface) 40 500 5 UMC-16 Trans-Data 

1.2 -12,5 10371 Rockwell ASTRO (Asynchronous/Synchronous 

10 -12,±5 S1757 AMI Receiver/Transmitter) to interface serial communications 100 
channel with a parallel digital system (Le. 

12.5 -12.5 S1883 AMI microprocessors) 
(354,1587) 1000 12,±5 INS1671 National 

20 -12,5 AY6-1013 tGI COM1671 SMC 
TR1402 Western UC1671 Western 
TR1602 Western UC1971 Western 

25 -12,5 COM2017 SMC Baud Rate Generator (Programmable Divider) 
COM2502 SMC 1000 12,±5 F4702BC Fairchild 

30 5 AY3-1015 GI 50 F4702BM t Fairclild 
HD4702·2 tHarris (1634) ~10 

5 to 14 AY3-1014A GI HD4702·9 Harris (1634) 
-12,5 MM5303 National HD6405-2 tHarris (1634) 

TR1602-03 Western HD6405-9 Harris (1634) 

40 -12,5 AY5-1013A GI MC14411 Motorola 

COM2017H SMC MM5307 National 

COM2502H SMC COM5026 SMC 

TR1602-04 Western COM5026T SMC 
COM5046 SMC 

50 ±5,12 IlPD369 NEC Micro COM5046T SMC 

-12,5 TR1602-05 Western BR1941 Western 120 
(Continued) BR1941-06 Western 

.. t Mlhtary Temperature Range (-55' to 12S'C) • Typtcal Values 

Ie MASTER 1978 349 



Q) 
"0 
::) 

G 
c: 
o 
..-
o 
Q) 

Q) 

-'/1. ... 

Ie MASTER 

INTERFACE-Transmitters-Receivers (Cont'd) 

MaxSeria! Max Serial 
Data Rate Supply Data Rate 

FlJlCtion in KHZ Voltage Device Source Lila Fu1ction in KHZ 

Serial Transmitters-Receivers (Cont'd) 

Baud Rate Generator (Progranvnable Divider). Dual 
1000 12.±S COMS016 SMC 

COMS016T SMC 
COMS036 SMC 
COM5036T SMC 

I I 

J I 
t Milttary Temperature Range (-SS' to 12S'C) • Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Selection Guid~; 

Communications Circuits 

Part No. Description Process 
Power Inputl 

Package 
Supplies Output 

S1883 Universal Asynchronous P-I2 -12V, ± 5V TTL 40 Pin Plastic, 
Receiver /Transmitter (U ART) 40 Pin SLAM 

S2350 Universal Synchronous N-SiGate +5V TIL 40 Pin Plastic 
Receiver/Transmitter (USRT) 40 Pin SLAM, 

S2559 Digital Tone Generator CMOS +3.5V to +13V TTL-CMOS 16 Pin Pla~tic 
S2560 Key Pulser CMOS - - 18 Pin Package 

24 Pin Package 
S2561 Tone Ringer CMOS - - 18 Pin Package 
S2562 Repertory Dialer CMOS - - 40 Pin Package 
S2563 Single Channel PCM CODEC CMOS - - 24 Pin Package 

TouchControl™ Interface Circuits 

Part No. Description Process 
Power Inputl 

Packages 
Supplies Output 

S9260/61 Seven-Switch Interface P-I2 -13.5V MOS/TIL 22 Pin Plasti c 
to -18V 

S9262 Fourteen-Switch Interface P-I2 -13.5V MaS/TTL 22 Pin Plastic 
to -18V 

S9263/64/65 Sixteen Switch Interface P-I2 -13.5V MaS/TTL 40 Pin Plastic 
to -18V 

S9266 32-Switch Interface P-I2 -13.5V MaS/TTL 40 Pin Plastic 
to -18V 

TCK-IOO TouchControl™ Kit 

The AMI TouchControl kit demonstrates the ease with .which this unique system of capacitive switching may be imple
mented. Included in the kit are a printed circuit board and AMI's S9263 TouchControl circuit. The printed wiring board, 
which has sixteen touch switches etched into its top surface, contains on its reverse side all the interconnection necessary 
to interface the S9263 outputs with sixteen light emitting diodes. Additional components required for the kit are readily 
available, and assembly of the kit should take less than an hour's time. 

The TouchControl™ Concept 
TouchControl™ panels replace mechanical switches with 
non-moving electronically sensitive glass (or other material 
panels that respond to the touch of a finger. The most 
apparent advantage of TouchControl is the visual appeal 
of a flat keyboard, which may be designed in a wide variety 
of patterns and colors. In addition to the advanced styl
ling features, TouchControl also offers several practical 
benefits, such as the reliability of non-moving electronic 
controls and electrical isolation of the entire switch area. 
TouchControl also provides safety advantages, complete 
moisture proofing and ease of cleaning. Contact your 
nearest AMI Sales Office for additional information about 
the TouchControl concept. 

©IC MASTER 1978 

Typical Applications 

• Appliance Control Panels 
• Home Entertainment Systems 
• Power Tool Controls 
• Television Sets 
• Automotive Controls 
• Telephones 
• Games 
• Industrial Controllers 
• Computer Terminals 
• Keyboards 
• Instrumentation 
• 16-to01 Multiplexers 
• Microprocessor Interface 
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FEATURES 

• 16 TouchControl Switches can Operate in 

Different Modes 

• Quick and Convenient for Demonstrating 

TouchControl Concept 

• Interfaces Easily to External Logic for 

Prototype Development 
• Can Drive up to 16 LED Indicators . 

• Provisions for Adding Power Supply 

Components (for 115 V AC Operation) 

PARTS LIST FOR AMI TOUCHCONTROL KIT: 
QUANTITY 
REQUIRED DESCRIPTION 

1 S9263 TouchControl circuit (Included) 
1 Printed wiring board (Included) 
1 Transformer, 12.6 volt 300mA 

Radio Shack PIN 273-1385 or equivalent 
1 Line cord 
1 Diode IN920 or equivalent 
2 100Kf2 Resistor 14 Watt 
1 60Kf2 Resistor 1,4 Watt 
1 15Kf2 Resistor 14 Watt 
1 10Kf2 Resistor 1,4 Watt 

16 3.3Kf2 Resistor 1,4 Watt 
1 Transistor 2N3569 or equivalent 
1 500,uF capacitor/20 volts 
1 0.33,uF capacitor 
1 270 pF capacitor 

16 Light emitting diode - MV5023 
or equivalent 

1 Aluminum chassis box-IS" x 9" 
Bud No. AC1421 or equivalent 
(optional) 

ASSEMBLY 
The circuit board may be assembled easily by refer
ring to Figure 2, a view of the reverse side of the 
bOlLrd.. For appeara.'1ce, it is recommended that all 
components except the LED's and the 89263 be 
mounted on the reverse side of the board, with all 
leads cut off flush with the board's top surface. 

.For convenience, a 15 volt power supply is provided 
on the- circuit board, so that the system may be 
plugged into a standard 110 volt outlet. If desired, 
an external DC supply of 15 volts may be used, 
connecting the positive a..'1d negatiVe outputs to the 
corresponding holes designated for C1. If a DC 
supply is used, the transformer, diode, and C1 may 
be eliminated. 

352 

TCK-100 

TouchControl™ Kit 
INTRODUCTION 

The AMI TouchControl kit demonstrates the ease 
with which this unique system of capacitive switch
ing may be implemented. Included in the kit are a 
printed circuit board and AMI's newly developed. 
89263 TouchControl circuit. The printed wiring 
board, which has 16 touch switches etched onto its 
top surface, contains on its reverse side all the inter
connection necessary to interface the 89263 inputs, 
with the 16 touch switches and the 89263 outputs 
with 16 light emitting diodes. As the touch switches 
are activated, the corresponding diodes are lighted· 
to indicate the output states of the 89263. If 
desired, external logic may be operated by connect
ing a cable directly to the 89263 outputs. 

Additional components required for the kit are 
readily available, and assembly of the kit should 
take less than an hour's time. The circuit board 
may be mounted either on standoffs or on a stand
ard aluminum chassis box. 

OPERATION 

The AMI TouchControl kit provides sixteen touch 
switches that interface with the S9263 to activate 
sixteen light emitting diodes. Each of the switches 
numbered from one to fifteen has a light associated 
with it which is labeled with the same number. The 
switch labeled "T" is used to select the mode of 
operation of the S9263, either momentary or toggle. 
When the LED labeled "T" is off, touch pads one 
through fifteen operate as momentary switches, 
and any switch's corresponding LED will turn on 
when the switch is touched, remaining on only for 
the duration of touching the switch. If "T" is 
touched, the "T" LED will turn on and stay on 
even after "T',' is untouched. The 89263 is now 
operating in a toggle mode, and the brief touch of 
any switch from one through fifteen will cause its 
corresponding LED to turn on and latch. Subse
quent activations of the switch will turn the LED 
off and on alternately. Touching "T" once again 
causes the "T" LED to turn off, and the 89263 
once again operates in the momentary mode. By 
removing the O.331lF capacitor, it is possible to use 
the "T" pad as a clear switch. In this mode, all 
numbered pads function as "push on, push off" 
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switches. Touching the "T" pad turns off all LED's 
corresponding to the numbered switches. 

To operate external logic systems with the Touch
Control kit, a cable may be soldered, using a 
grounded soldering iron, directly to the outputs of 

10F16TOUCH D-
SWITCHES -= • VSS 

~-{- J---t 
T (TOGGLE) 10 

~ ~ 
SW15 11 

~ r-t 
SW14 12 -~ ........... SW13 13 

~ t--i 
SW12 14 

t---4 SW11 15 ~ 
.£ ~SW10 16 

~ ~SW9 17 

~ t----! 
SWl 18 - - SW2 19 ~ ~ = SW3 

~ I-- 110 

~ ........... SW4 111 - SW5 112 ~I----i 

~ ........... SW6 113 

h-tU--f SW7 114 
SW8 .d~OPF NC - -= C2 RC 

115 

T 'ANSf D' ME', 7 .--- REF 
12.5 VAC 300MA 

T1 Rl ~ R2 

lOOK ~ ~10K ~ 

110V 
'"'- 01 
AC u,,~ 

l..II 

0- - 1~15VOC +11-

* 
C1"500/20 

67650 

ICI 

S9263 

R3 

60K 

TCK-100, 

the 89263. The. voltage on an output that is turned 
off (corresponding LED is off) is - 15 volts (or 
Vnn). When turned on, the output will rise towards 
ground (Vss). Appropriate loading conditions are 
specified in the advanced product description for 
this part. 

r'G LED'S MV5023 OR EOUIV. r 16 RESISTORS 
SCl r-- 3300n% WATT 

MIT 
015 

~ L8 .t R14 C~ 
014 : L7 yy R13 

~ ~L6 
yy 

013 
A12 

~ L5 ":.y .... Rll 
012 

011 
::. L4 Rl0 

:' L3 """ R9 
010 .-

: L2 "., R8 
09 

:' u 
., 

08 
R7 ... 

.33 

L9 R15 07 . 
:: UO 06 ... R16 ... , 

Vss ~ ..... Ul 
05 

A17 
:.... U2 04 ...... Rl8 

03 .:' U3 .." ... R19 

02 :.a U4 R20 

:' U5 R21 
01 

..... us..... .... R6I 
00 ..-, ., 

VOD ~ ~R5 

~ 15K 
R4 

lOOK 

I 
\.- 2N3569 

OR EOUIV. 

SCHEMATIC·DIAGRAM OF TCK-lOO 

PARTS LIST FOR ASSEMBLING TCK -100 KIT: 

PART NUMBER 

R1, R4 
R2 
R3 
R5 
R6 thru R21 
C1 

C2 
C3 

©IC MASTER 1978 

P ART DESCRIPTION 

100 KS1 14 Watt resistor 

10 KS1 14 Watt resistor 
60 KS1 14 Watt resistor 
15 KS1 % Watt resistor 
3.3 KS1 % Watt resistor 

500 IJ.F capacitor 20 Volts 
270 pF capacitor 
0.331J.F capacitor 

PART NUMBER 

Q1 
D1 
L1 thru L16 

IC1 

T1 

PART DESCRIPTION 

NPN transistor 2N3569 or equivalent 
Diode IN920 or equivalent 
Light emitting diode - MV5023 or 
equivalent 
AMI integrated circuit S9263 
Transformer 12. 6 VAC @ 300 mA. 
Radio Shack PIN 273-1385 

or equivalent 
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IlIMII® 51883 

Universal Asynchronous ReceiverlTransmitter 
(UART) 

es 
1341 

NSB NPB POE NOB2 NOBI DBa DB7 ON DB5 084 DB3 082 DB I 
1361 1351 1391 1371 IlBl Illi 1321 1311 1301 1291 128; 1271 (281 

1m 
1231 

TIIMT 
1221 

Vss 
VGG 
VO'O 
!mE 
ROe 
R07 
R06 
ROS 

.1 Tep 
POE 
NOBl 
NOB2 
NSB 
NPB 
CS 
OBS 

11 I.TSO RD4 DB7 
1251 R03 Sl883 OB6 

R02 OBS 

rep I 'n~ .. ~ 91 1 I TEOC 
1.01 • ~~! _ _ TRANSMITTER S.R. H : · IZ.I 

ROl DB4 
RPE OB3 
RFE OB2 

1 
I 
I 

TRANSMITTER 

ROR OBl 
SWE TOO 
RCP TEOC 

RDA 

------------------rtt 
RECEIVER 1111 
----'-mn 

ODA 
RSI 

TOS 
TBMT 
RESET 

I I 1~L...1111 

:1) ., vt:n,,.T ~ 

I OOA 
I 
I 
I 
I 
I 
I 
I 

.. 2.0. 1 14-- .100 ~ (MAXI I INOMI - I 

I I 

A " 

L __________ J __ JJJJJJLL __ L __ t_ J __ '- __ 1 __ J 

----------iJ;i~r , 

- 15" \-..M' 
- IMAXI" 

L.OIO .010:"-
RESET 
1211- TO All REGISTERS 

R07 R06 R03 R01 

SI883 BLOCK DIAGRAM 

1111 
m-' (MIN) INOMrJi 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• 
• 
• 
• 
• 

12.5 K Baud Data Rates 

5-8 Bit Word Length 

Parity Generation/Checking Odd, Even, None 

Framing and Overflow Error Detection 

I, 1.5, or 2 Stop Bits 

FUNCTIONAL DESCRIPTION 

The S 1883 Universal Asynchronous Receiver Transmitter 
(UART) is a single chip MOS/LSI device that totally replaces 
the asynchronous parallel to serial and serial to parallel 
conversion logic requited to interface a word paraile} con
troller or data terminal to a bit serial communication network. 

For asynchronous data transmission with a non-contiguous 
data bit stream, the UART automatically inserts a START bit 
preceding each character and under program control 1, 1.5, or 
2 stop bits at the end of each character. To detect incoming 
characters in a noisy environment the UART employs a 
START bit detection network and aHows erroriess recovery of 
~ata with up to 42% distortion. 

The UART will transmit or receive data characters of 5, 6, 7, 
or 8 bit length. Options allow the generation and checking of 

354 

• 
• 
• 
• 

Double Buffered Input/Output 

Indeptmdent Transmit/Receive Rates 

Start and Stop Bits Generated and Detected 

Interchangeable with TMS6011, COM2017, 
TR1602, A Y-5-1013 

• Tri-State Outputs 

odd, even parity or no parity. The odd or even parity bit is 
automatically added to the character length for transmission. 
The parity bit is removed, checked and an error flag set if 
incorrectly received. 

The data or baud rate at the receiver input and transmitter 
output are determined independently by external clock inputs. 
The clock inputs must be 16 times the data rate required at 
the serial input and output. The independent clocks allow for 
either half or full duplex operation. 

The UART provides a buffer register in both the transmitter 
and receiver to allow a f':-lll character time for responding to a 
received data ready or transmit data request sigria!. The UART 
generates a MARK signal if the transmit register -is not loaded 
with a data character and also indicates an overflow error if 
two characters are received without a RDA input. 

©!C MASTER 1978 
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AMJI® 81883 

TYPICAL APPLICATIONS 

• 
• 
• 

Compu ter Peripherals 
Communication Concentrators 
Integrated Modems 

ABSOLUTE MAXIMUM RATINGS 

Ambient Temperature Under Bias ....... . 
Storage Temperature .............. . 
Positive Voltage on Any Pin with Respect to VSS 
Negative Voltage on Any Pin with Respect to VSS 

• 
• 
• 

Industrial Data Transmission 
TTY Terminals 
Time Division Multiplexing 

.. O°C to +70°C 
--6SoC to + IS0°C 

.. +.3 Volt 
.... -20.0 Volt 

NOTE: Stresses greater than those listed as Maximum Ratings may cause permanent damage to the device. Functionaloperation of the device at 
these or any other conditions above those indicated in the operation section of this specification are not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

DC (STATIC) CHARACTERISTICS TA = 0° - +70°C, VSS = +S Volt ±5%, VGG = -12 Volt ±5% 

Symbol Pa.rameter Min Max Unit Condition 

VIH Input High Voltage VSS -1.0 VSS +0.3 Volt Internal Pull-up 

VIL InputLow Voltage VGG 0.8 Volt Resistor Provided 

III Input Load Current -1.2 mamp VIN = 0 Volt 

VOH Output High Voltage 2.4 Volt 10H = - 100 uamp 

VOL Output Low Voltage .4 Volt IOL = 1.6 mamp 

CIN Input Capacitance 20 pf VIN = VSS 

COUT Output Capacitance 10 pf VOUT=VSS 

ISS VSS Supply Current 30 mamp SWE = ROE = VIL 

IGG VGG Supply Current 40 mamp ITTL Load 

AC (DYNAMIC) CHARACTERISTICS TA = O°C - +70°C; VSS = +5 Volt±5%; VGG = -12 Volt ±5% 

Symbol Parameter Min Max Unit Condition 

TCP,RCP Clock Frequency DC 200 KHz 

Input Pulse Widths 

PWTCP Transmit Clock 2.S usec CL = 20pf 

PWRCP Receive Clock 2.S usee 1 TTL Load 

PWCS Control Strobe 2S0 nsee 

PWTDS Transmit Data Strobe 2S0 nsec 

PWRST RESET 1.0 J.l.see 

PWSWE Status Word Enable 500 nsee 

PWRDA Reset Data Available SOO nsee 

PWRDE Receive Data Enable 2S0 nsee 

Switching Characteristics 

tCDS Control Set Up Time 0 nsee Figure 1 

tCDH Control Hold Time 20 nsee Figure 1 

toE Output Enable Time SOO nsee 

toD Output Disable Time 500 nsee 
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AMII® 
. TIMING WAVEFORMS (Figure 1) 

CLOCK INPUTS CONTROL 

-"1. !.' 

PIN DEFINITIONS 
Pin 

(1) 

(2) 

(3) 

(21) 

(38) 

(37) 

(36) 

(35) 

(39) 

(34) 

(26) 
(27) 
(28) 
(29) 

(30) 

~ ----=1"1 ~~+--

!-reDS ·0..... ---j r-- TeDM 20 nwe 

I'wRsT 

DATA ~ ___________ ' 

INf'UTS ____ ..I }(~ _______ _ M"i"'~~J~t _u -:i:F 
ms 

Label 

VSS 

VGG 

VDD 

RESET 

NDBI 

NDB2 

NSB 

NPB 

POE 

CS 

OBI 
DB2 
DB3 
DB4 

DBS 

H\'H Ai 
-1 ~o,on_ -, i" TCDH 20 n~ 

+5 Volt ± 5% 

-12 Volt ± 5% 

Ground 

Function 

The transmitter status outputs TBMT and TEOC are set to VOH indicating the inp~t trans
mitter buffer register is empty. The TSO output generates VOH or MARK until a valid 
data character has been loaded into the transmitter and valid data transmission begins. The 
receiver status output ODA, is reset to the VOL stale. 

Number Data Bits/Character 

Number Data Bits/Character 

Number Stop Bits 

The bit length of each data character and the number of stop bits added to each transmitted 
character are defined by these three inputs. 

The character word length does not include the parity bit and is common to both the 
transmitter and receiver if operating in the full duplex mode. 

NSB NDB2 NDBI BITS/CHARACTER STOP BITS 

VIL VIL VIL 5 

VIL VIL VIH 6 
VIL VIH VIL 7 
VIL VIH VIH 8 1 
VIH VIL VIL 5 1.5 
VIH VIL VIH 6 2 
VIH VIH VIL 7 2 
VIH VIH VIH 8 2 

NO PARITY BIT. A VIH eliminates the PARITY bit from being transmitted causing the 
STOP bit(s) to immediately follow the last data bit. The receiver assumes the bit(s) following 
the last data bit to be STOP bits. The RPE output is also forced to a VOL condition. 

PARITY ODD/EVEN. If the NPB input is VIL, the parity mode is ODD if POE is ViL and 
EVEN if POE is VIH. 
The parity mode is the same for both the transmitter and receiver. 

CONTROL STROBE. A VIH loads POE, NOB I, NDB2, NPB, NSB into the CONTROL 
HOLDING REGISTER. 

To load the l:onl£01 inputs for stalic operation CS I:an be hard-wired to VrH. 

TRANSMITTER DATA BITS. Input data on DBI-DB8 are strobed into the DATA INPUT 
HOLDING REGISTER by TDS. 
Input data is assumed right justified so DB I is always the least significant bit and is the bit 

S1883 
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Pin 
(31) 
(32) 
(33) 

(23) 

(25) 

(22) 

(24) 

(40) 

(17) 

do) 

(12) 
(11) 
(10) 
( 9) 
( 8) 
( 7) 
( 6) 
( 5) 

( 4) 

(19) 

(18) 

(IS) 

(14) 
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Label 
DB6 
DB7 
DB8 

TSO 

TBMT 

TEOC 

TCP 

RCP 

RSI 

ROI 
R02 
R03 
R04 
RD5 
R06 
RD7 
R08 

RDE 

ODA 

ROR 

RFE 

Function 
transmitted following the START bit. For data words less than eight bits, the unused bits are 
don't care inputs. 

TRANSMITTER DATA STROBE. A VIL enters data on the DBI-DB8 inputs into the 
INPUT HOLDING REGISTER. If the transmitter is in the idle state with both TBMT and 
TEOC at VOH, the START bit will be generated on the first negative transition of the input 
clock TCP following the return of TDS to a VIH state. 

TRANSMITTER SERIAL OUTPUT. Data entered on DBI-DB8 are serially transmitted on 
TSO. A START (SPACE) bit precedes each character. A PARITY bit, if selected, and the 
correct number of STOP bits follow the last valid data bit.. 

The TSO output is VOH (MARK) when a valid character is not being transmitted. 

TRANSMITTER BUFFER EMPTY. A VOH indicates the character in the INPUT 
HOLDING REGISTER has been transferred into the transmitter and a new charac,ter may be 
loaded into the INPUT HOLDING REGISTER. One complete character time (START BIT, 
DATA BITS. PARITY BIT, AND STOP BIT(S» is available to load the next character. Ifa 
TDS is not generated within the time allotted, the TSO output will go into an idle state of 
VOH or a MARK condition. TBMT will remain in the tri state mode unless SWE is a UZL. 

TRANSMITTER END OF -CHARACTER. A VOL to VOH transition indicates the 
transmission of the character and stop bits have been completed. The VOH is maintained 
until the leading edge of the next START bit (MARKto SPACE transition) is generated. 

TRANSMITTER CLOCK PULSE. The transmitter input clock must be 1.6 times faster than 
the desired baud rate at TSO. 

RECEIVER CLOCK PULSE. The receiver input clock must be 16 times the baud rate of 
data received on RSI. 
RECEIVER SERIAL INPUT. Serial input data is received on RSI at a baud rate 1/16th the 
rate of RCP. The VIH to VIL (MARK to SPACE) transition beginning each START bit 
synchronizes the receiver to the incoming data. Data is assumed to be received least 
significant bit first. 

RECEIVER DATA. Data outputs from the DATA OUTPUT HOLDING REGISTER are 
active only when ROE is a VIL. The eight data outputs are in a tri-state mode if ROE is a 
VIH. Data is presented at the outputs right justified with RDI the least significant bit. For 
data word lengths less than 8 bits the unused bits will appear as VOL. 

RECEIVER DATA ENABLE. A VIL enables data in the- DATA OUTPUT HOLDING 
REGISTER to the RECEIVER DATA output pins. 

For an output configuration not requiring a tri-state condition for RDI-RD8 the ROE input 
can be tied directly to ground enabling the data outputs at all times. 

OUTPUT DATA AVAILABLE. A VOH indicates a complete character has been received 
and transferred to the DATA OUTPUT HOLDING REGISTER. The ODA output will be in 
the tri-state mode unless SWE is a VIL. 

For contiguous data inputs on RSI data will remain in the holding register one character 
time before being lost. 

RESET DATA AVAILABLE. A VIL resets the ODA to a VOL. If ODA is not reset by RDA 
the ROR will be set when the nex t complete character is received and transferred to the 
DAT A OUTPUT HOLDING REGISTER. 

RECEIVER OVERRUN. A VOH indicates a second character has been received and 
transferred to the DATA OUTPUT HOLDING REGISTER without an intervening RDA.lf 
tht! previously received character has not been unloaded from the register the next character 
will be loaded and the first character lost. ROR will remain in the tri-state mode unless SWE 
is a VIL. 
RECEIVER FRAMING ERROR. A VOH indicates a correct STOP bit was not received 
following the START bit and correct number of data bits. RFE will remain in the lri-state 
mode unless SWE is a VIL. 
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SWITCH 1 

SWITCH 2 

571,. VIEWEQ FROM 
Fi'luI'iT SURFACE 

SIDE VIEW 

VIEWED FROM 
REAR SURFACE 

SWI 
SW2 
SCI 

SURFACE C 

89262/89266 

~ 
SURFACEA 

.,.,- SURFACE. 

~I 

J--I~ 
SWITCH 2 

SCI 

ELECTRICALl Y EQUIVALENT SCHEMATIC 

FIGURE 3. CONSTRUCTION OF A TWO SWITCH TOUCHCONTROL PANEL WITH EQUIVALENT ELECTRICAL CIRCUIT. 

The application of the conductive surfaces depends on 
selection of the panel materials. If glass is used, for example, it 
is common to apply a coating of tin oxide, which is then fired 
on for durability; rear surface conductors may be screened on 
with a conductive ink. Touch panels may be made more simply 
from double-sided printed circuit boards in which the conduc
tive TouchControl surfaces are created by standard etching. 
For breadboarding purposes, a number of conductive tapes 
and paints are available. and may be applied to a variety of 
touch panel materials. 

ELECTRICAL OPERATION 

The three conductive surfaces in a TouchControl switch 
combine to form two capacitors connected in series, as shown 
in the schematic diagram of Figure 3. An AC signal generatoo 
in the MOS circuit is applied to the rear conductive surface 
labeled C. This signal is coupled through to surface A by the 
capacitor formed by C and A. The signal is then coupled to 
surface B by the capacitor formed by A and B and applied to 
one of the inputs of the MOS circuit, which detects the 
signal's presence. When surface A is touched, the amplitude of 
the signal is significantly decreased because of body capacitance. 
This is sensed by the MOS circuit. and the appropriate switch
ing function is performed. 

TOUCH SWITCH LAYOUT GUIDELINES 

AMI TouchControl circuits have been designed to inter
face with a variety of touch switch configurations. However, 
there are several guidelines that must be observed to insure a 
satisfactory TouchControi system. 

The'size of a TouchControl switch is dependent on the 
amount of capacitance needed to couple the clock signal to 
the "I" inputs of the MOS circuits. Because the input capaci
tance associated with the circuit input is typically five piCO
farads, it is advisabie that each of the two series capacitors 
formed by the three conductive TouchControl panel surfaces 
be no less than seven picofarads. Since the capacitance in pico
farads can be calculated by C = 0.22EA..;... d, where E is the 
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dielectric constant, A is .area, and d is the material's thickness, 
it is apparent that minimum switch size is dependent on the 
thickness and dielectric constant of the panel material. If, for 
example, the panel is made from 1/8" thick glass with a dielec
tric constant of 8, then the minimum area of each of the two 
rear surface conductors is 0.5 sq. inches. Since the touch 
surface must cover the entire area of the two rear co~ductors, 
it must, then, be at least 1.0 sq. inch. It is desirable to separate 
the two rear-surface conductors by at least 0.125 inches, so 
the touch surface would be somewhat larger than 1.0 sq. inch. 
Higher capacitance, and thus. smaller touch switches, can be 
obtained by using epoxy printed circuit material; though the 
dielectric constant is lower (around 5.0) the thickness can be 
decreased substantially. 

CIRCUIT TO PANEL CONNECTIONS 

There are a number of ways to make the necessary con
nections between TouchControl circuits and panels. A simple 
approach is to use a printed circuit board for the touch panel. 
In this case, the connections 'to the circ~it are made by the 
etched copper pattern. In laying out a printed circuit, it is 
important to keep the copper traces running to the individual 
touch pads separated from each other as much as possible. In 
most instances a minimum spacing of 0.125" between traces 
is acceptable, though wider spacing might be necessary in cases 
where traces will run parallel to each other for distances of 
over six inches. It is also important to keep the clock output 
(SCI) at least 0.75 inches away from any input trace. These 
spacing requirements ire guidelines to be followed regardiess 
of the touch panel material. 

With glass touch panels, a simple method for bread
boarding systems is to fasten individual wires onto the conduc
tive ~urfaces with a conductive epoxy. For production situa
tions, it is possible to locllte the electronic circuitry on a separ
ate printed circuit board. Contact to the glass touch panel can 
be made through spring contacts mounted in the appropriate 
locations on the circuit beard. An alternate approach is to 
route the traces on the glass to an edge of the glass, making 
connection through an edge connector, keeping in mind the 
spacing requirements between traces. 
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AMfI® 59262/89266" 

SCI J I I 
Vss . 

I I 0--- Vss SCI 

111111r- 10 MIT _NC 

II B3 TTL 

12 B2 lOGIC 
ISI I 521 S3 I S4 IS5 I S6 IS7 S9262 

~TTTTTTT 
13 BI CIRCUITS 

14 BO 

.LJ..1J..J..1J.. 15 SC2 -

IS8 I S9 Is,oIs"IsI2IS13!'4 

~l 

16 VBB --oVBB 

~--- TTTL NC- 01 _NC' 

1.. CI 
AC 00 _NC 

-1 REF Vee -roVee NOTE: IT MAY BE 
NECESSARY TO 
CONNECT PUllUP 

TYPICAL VALUES 
RESISTORS TO TTL 
INPUT LINES. 

Rl : lOOKl1 VSS: +5 volts H3 

R2 : 3OKl1 Vss : 0 volts RI 

R3: 91Kl1VOO--12volts 
Cl : 220 pF 

57611 

FIGURE 2. 14 SWITCH APPLICATION USING S9262 

ENA INPUT 

TABLE 1. OUTPUT ENCODING 
(VBB = 0 VOLTS) 

Available on the S9266, the ENA input allows the out
puts to be bussed and may be gated off by application of a 
logic 1 level. VSS applied to the input enables all five outputs 
and AK. 

EXT 

The EXT pin is available on the S9266 and is used to 
supply a higher clock voltage to the TouchControl panel when
ever that may be necessitated by· smaller touch switch size. 
When the higher clock voltage level for SCI and SC2 is not 
required, this pin should be connected to VOO· 

I 

I 

SCAN 
OUTPUT 

SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SCI 
SC~ 

SC~ 

SC~ 

SC~ 

SC~ 

SC~ 

SC~ 

SC: 
SC: 
SC~ 

sec 
sec 
SC: 
SC: 
SC: 
sec 
-

TOUCHED 
INPUT 

10 
11 
I~ 

13 
14 

I 
IS I 16 

I 17 
I~ ! 
19 

110 
111 
112 
11.1 
114 

I" 
10 
II 
I~ 

13 
14 
IS 
16 
17 
I~ 

1'1 
110 
III 
11 ~ 
113 
114 

115 
None 

··B··OUTPUTS 
BOBI B2 B3 B4 

o 0 0 o 0 
I 0 0 0 0 
o I 0 o 0 
I I 0 o 0 
o 0 I o 0 
I 0 I 0 0 
o I I o 0 
I I I o 0 
00 0 I 0 
I 0 0 I 0 
o I 0 I 0 

.1 I 0 I 0 
o 0 I I 0 
I 0 I I 0 
o I I I 0 
I I I I 0 
o 0 0 0 I 
I 0 0 0 I 
o I 0 0 I 
I I 0 0 I 
o 0 I 0 I 
I 0 I 0 I 
o I I 0 I 
I I I 0 I 
o 0 0 I I 
I 0 0 I I 
o I 0 I I 
I I 0 I I 
o 0 ·1 I I 
I 0 I I I 
o I I I I 
I I I I I 
I I I I I 

··0·· OUTPUTS .AK 
00010203 0405 06 OUTPUT 

I o 0 0 0 0 0 I 
0 I 0 0 0 0 0 I 
o 0 I 0 0 0 0 I 
o 0 0 I 0 o 0 

I 
I 

o 0 0 0 I 0 0 I I 
o 0 0 0 0 I 0 I 
o 0 0 0 0 0 I I 

I 
o 0 0 0 0 0 0 I 
() 0 0 () 0 o 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 0 0 0 0 0 I 
o 0 O' 0 0 0 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 0 0 0 
o 0 0 0 0 0 0 I 
o 0 0 0 0 o 0 I 
o 0 0 0 8 0 0 0 

TOUCHCONTROL APPLICATION NOTES 

PANEL CONSTRUCTION 

A TouchControl switch panel consists of a single sheet 
of a· rigid material with conductive surfaces applied on both 
sides as shown in Figure 3. 

A number of materials may be used for touch panels, the 
selection of the material most suited for a particular applica
tion being dependent on such things as durability, appearance, 
ease of assembly, cost, and dielectric constant of the material. 

©IC MASTER 1978 

Regardless of the selected panel material, a touch switch 
is formed by applying a single conductive surface to its front 
surface with two other conductive surfaces applied directly in 
line on the reverse side of the panel. Figure 3 shows three 
views of a typical touch panel containing two TouchControl 
switches. On switch one, conductive surface A is applied to the 
front of the panel and is the surface to be touched to effect a 
switch closure. Surfaces Band C are applied directly in line with 
A on the opposite side of the panel. A should cover completely 
and may overlap surfaces Band C. 
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VsBSUPPLY sct and SC2 OUTPUTS 

The sources of all output devices (both "0" and "B" out
puts) are common and connected to pin VBB. This allows TIL 
compatibility as shown in Figure 1, as well as the ability to 
drive higher level signals. For instance, if VSS = 0 volts, VDD = 
- 16 volts, and VBB = Vss, then active outputs would drive a 
load connected to VDD towards VSS' 

The S9262 and S9266 have multiplexed inputs, using 
2 x 7 and 2 x 16 matrices, respectively, to provide 14 and 32 
input states. Clock signals SC 1 and SC2 are used along with 
the "I" inputs to form these matrices as connected in the 
schematic of Figure I. 

o OUTPUTS 

MIT INPUt 

The MIT input pin selects the mode of switch operation, 
either momentary or toggle. Applying Vss to the MIT pin 
selects momentary operation in which appropriate outputs are 
active only for the duration of touching a switch. In this mode, 
no output is active when no switch is touched. A VDD level 
applied to MIT causes the circuit to operate in the toggle mode 
for "push-on, push-off' operation. Subsequent activation of 
the switch will toggle the corresponding output on and off 
alternately. I t should be noted that each input should be cleared 
to the off state before selecting a new input to obtain mean
ingful data from the binary outputs. To reset all outputs when 
the toggle mode is selected, a pulse of VSS level may be applied 
to the MIT input. 

Each output pin labeled "0" corresponds to an input 
pin labeled "I". Whenever an input is selected, the output be
comes active and will drive an external load toward supply 
voltage VBB' This is true for momentary operation only; 
toggle operation is described in the section labeled "MIT 
input." When "0" outputs are not active, they are high 
impedance open drain. 

BAND AK OUTPUTS 

The S9262 has four and the S9266 has five outputs 
labeled "B.;' These supply a binary code relating to the state 
of the inputs. Fourteen unique states are available on S9262 
and thirty-two on S9266. The output configuration is identical 
to the "0" outputs. An extra output labeled AK. is available 
on the S9266 and is active whenever any key is selected. 

TYPICAL VALUES: 

Ric lOOK!1 Vss • +5 volts 

R2 m 3OK!1 VSS = 0 volts 

R3 • 91K!1 VSS· ·12 volts 

Cl = 220 pF 
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Vss ,-
VSS SCI 

10 MIT t--NC 
11 015 

12 014, 

13 013 

14 012 

~r----, 

~ I 1 

~. ~~.. '" II I 

~ :::: :' '.. 'III I ~ i ! , 

II I 'III!II '1'111 'I SS, S9266 II 'I I ~Cl ' I I [ I or- RC I 

i ; I I I 115 II 
I III 11111 I! I " '" '00 I "'II II'Y~~~~IIIU 1IIIIi!lillll.,t I ~il 
11C;~H-rt-=-i~IIIII:~11111111 I : ,I jill e~l-hl-'-"-it---, I' '. II VOO 

S20 • I '~h ~ '. t-=-l-H 
S21 I 1 I~~ 

~~,......." I, II 522 '~_J 1,[ [ 

r--I~H---J,---,. I I I I I ANYKEYDOWN I I 523 H-H-~-H---j II 
80
1

81 
I B2 183 1 B41 ,_ 

I rl i--=-I I ,n J II I I I NO""."" "CE~,"," I I 
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I 57113 t=== -------...J 
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FIGURE I. 32 SWITCH APPLICATION USING S9266 
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ABSOLUTE MAXIMUM RATINGS' 

Voltage on any pin except EXT 
relative to VSS: 

Voltage on EXT pin relative, to VSS: 
+ 0.3V to - 20V 
+ 0.3V to - 27V 

Operating temperature range: 
Storage temperature (Ambient) 

592621S9266 

O°C to + 50°C 
- 65°C to + 150°C 

*For non· multiplexed TouchControl circuits see AMI S9260. S9261. S9263. S9264. S9265 

ELECTRICAL CHARACTERISTICS 
(O°C <;TA <; 50°C; Vss = OV; VDD = - 13.5V to - 18.0V unless otherwise specified.) 

SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS 

\lL Input logic 0 level - all except + 0.3 0 - 1.5 Volts Note: MIT and 
"I" inputs. ENA inputs are 

internally pulled 

VIH Input logic 1 level - all except - 10.0 - 12.0 - 18.0 Volts up to VSS. 

"I" inputs. 

fRC Internal oscillator frequency 50 100 kHz 
measured at RC input. 

.. TS Switch delay time 50 200 msec Frequency measured at 

TRST Time to reset all latches using 100 msec RC Input = 50 kHz. 
MIT input. 

VOL Output low voltage. Vss - 1.0 Volts VBB' = Vss; 10K resis-
VOH Output high voltage VDD tive load to VDD. 

VOL Output low voltage. VSS Vss - 0.5 Volts Vss = + 5V; VBB = OV 
VOH Output high voltage VBB + 0.4 VBB VDD = - 12V; 2800n 

SCl,SC2 Scan clock output. 
Output low voltage 
Output high voltage. 

OPERATION 
Device operation can be understood by referring to 

Figure 1, depicting a typical application of the S9266. Each of 
the 32 pairs of series capacitors labeled SI - S32 is one touch 
switch located on a TouchControl panel constructed of glass, 
printed circuit board, epoxy, or other 'dielectric material. (For 
details on touch panel configuration and operation, see the 
TouchControl application note included in this APD.) In each 
capacitor pair, the two common plates represent the conductive. 
area on the control panel surface that is to be touched. The 
other two plates are formed by two conductive surfaces parallel 
to the touched surface and located directly under it on the 
reverse side of the panel. Referring again to Figure 1 , the S9266 
generates a clock signal on output SCI and a similar signal on 
output SC2. The SCI clock output is connected to the common 

conductors of 16 of the 32 touch. switches; the SC2 clock 
connects to the remaining 16 switches. For each touch switch 
the clock signal passes through the two series capacitors and is 
detected in the MOS circuit. When a panel switch surface is 
touched, the signal level into the chip diminishes, and the on
chip differential amplifier senses the change and performs the 
appropriate switching function. 
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VSS 

resistive load to VSS. 

Max. capacitive load-
- 1.5 ing ~ 150 pF. 

VDD 

I INPUTS 
Inputs from the touch switch pads to the TouchControl 

circuit are labeled IO through 115 (S9266), or 10 through 16 
(S9262). The I inputs in conjunction with SCI and SC2 out
puts form a touch switch matrix of 2 x 16 or 2 x 7, respectively. 
In both these parts the outputs are binary coded and will be 
described later. 

RCINPUT 

A resistor connected to VDD and a capacitor connected 
to VSS are connected to the RC input pin to establish the on
chip clock frequency that controls the rate of multiplexing 
and the touch switch delay time. Nominal values for these 
components are suggested in Figure 1, but they may be varied 
to change clock frequency over a range of 50kHz to 100 kHz. 

REF INPUT 

In order to allow flexibility in the choice of TouchControl 
panel materials, switch layout, and switch size, AMI Touch
Control inputs have been designed to detect a differential change 
rather than an absolute change in level. To obtain a reference 

level, two resistors ate connected to input REF, one connected 
to input REF, one connected to Vss and the other to VDD. 
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Features 

• Interfaces with up to 16 Touch Switches 
• Eliminates Contact Noise 
• Comparator Sensing Permits Use with Wide Variety of 

Touch Switch Configurations 
• Momentary or Toggle Operation Electrically Selectable 
• Outputs are TTL/CMOS/MOS Compatible 
• Simplifies Design of Touch-Sensitive Switches 

ADVANCED PRODUCT DE8CRIPTION 

22 
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PIN/PACKAGE CONFIGURATION 
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PIN/p ACKAGE CONFIGURATION 
89263/89264/89265 
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59260/59261 

59263/59264/59265 
TouchControl™ Interface 

General Description 

These TouchControl interface circuits can be connected 
to either seven (S9260/S9261) or sixteen (S9263/S9264/ 
S9265) touch switches. For each switch input, there is a . -
corresponding separate output. The outputs are open drain 
with their sources connected in common to supply input 
VBB. This permits the driving of 'ITL as well as MOS cir-

'cuits, by varying the VBB voltage. The M/T input controls 
operation of the outputs. In the momentary mode (M) 
output is active only while the touch' switch is being acti
vated (touched by the operator). In the toggle mode (T), 
alternate actuations of a touch switch will cause its asso
ciated output to latch either on or off. On the S9260 and 
S9263, the M/T input affects all outputs. On the S9261, 
S9264, and S9265, several switch inputs are permanently 
fixed in the momentary mode, thus allowing both momen
tary and toggle switch actuation to be implemented 
simultaneously . 

"sa 
WIll • MIT 
lIEf -[:m 

A ... ' .. 
II 

.~ I 
QUTPUT 

13 IEIIIOIS 

IUFFEIIS 

M 

16 

II 

SCI ",,.. I'" Itt 

BLOCK DIAGRAM - 89260/89261 (7 8WITCHES) 

Vss 

Voo 

"~ -l d,;:::,,,l ., :!I' - ~i : roKH ro 
I~ MOS ,...._ ....... __ ....... ...., OUTPUT : 

:~ SE"SDRS VERIFYING AND 06 

18 SWITCH STATUS lOGIC ~~ 
19 BUFFERS 

110 ----f I og 
III~ 010 

::~~ I 
11~ ==l ! I I 
m -4 ~ TIMING I J----.-,;.015 

, ',' lOGIC " , 
stl • SlS09 • RC 

BLOCK DJAGRAM - 89263/89264/S9265 (16 SWITCHES) 
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S9260/S9261/S9263/S9264/S9265~ 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss: + 0.3V to - 20V Storage temperature (Ambient) 
Operating temperature range: O°C to + SO°C 

-FOR MULTIPLEXED TOUCHCONTROL CIRCUITS SEE AMI S9262 and S9266. 

ELECTRICAL CHARACTERISTICS 

(O°C < TA < 50°C; VSS '= OV; VOO = - 13.5V to -18.0V unless otherwise specified.) 

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS 

VIL Input logic 0 level - all except + 0.3 0 - 1.5 Volts Note: MIT input is 
"I" inputs. internally pulled up 

to Vss 

Vrn Input 10glc 1 level - all except -10.0 - 12.0 - 18.0 Volts 
"I" inputs 

rae Internal oscillator frequency SO 100 kHz 
measured at RC input. 

Ts Switch delay time SO 200 msec Frequency' measur-

TRST Time to reset all latches using 100 msec ed at RC Input 
MIT input. = 50kHz 

VOL Output low voltage Vss - 1.0 Volts VaB = Vss; 10K 
VOH Output high voltage ¥no resistive load to ¥no 

VOL Output low voltage VSS Vss - 0.5 Volts Vss = +5V; VaB = OV 

VOH Output high voltage VaB + 0.4 VaB ¥no = 12V; 28000 

SCI 8~n clock output: 
Output low voltage 
Output high voltage 

OPERATION 

Device operation can be understood by referring to 
Figure 1, depicting a typical application of the S9263. Each of 
the sixteen pairs of series capacitors labeled Sl - S16 is one 
touch switch located on a TouchControl panel. (For details on 
touch panel configuration and operation, see the TouchControl 
application note included in this APD.) In each capacitor pair, 
the two common plates represent the conductive area on the 
control panel surface that is to be touched. The other two 
plates are formed by two conductive surfaces parallel to the 
touched surface and located directly under it on the reverse 
side of the panel. Referring again to Figure 1, the 89263 
generates a clock signal on output SCI that is applied to one 
plate of each capacitor pair; this signal passes through the two 
series capacitors and is detected in the MOS circuit. When a 
panel switch surface is touched, the signal level into the chip 
dimishes, and the on-chip differential amplifier senses the 
change and performs the appropriate Switching function. For 
example, if surface Sl is touched, the signal at input 13 
decreases, and output 03, normally open, now becomes 
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Vss 

resistive load to Vss 

Max. capacitive 
- 1.5 loading < 1 SO pF 

\'no 
active and drives the 81 input to the TIL circuitry toward 
voltage level VBB' 

I INPUTS 
Inputs from the touch switch pads to the TouchControl 

circuit are labeled 10 through Il5 (S9263, S9264, and S9265) 
or 10 through 16 (89260 and S9261). Each I input relates 
directly to an 0 output of identical numeral. 
RCINPUT 

A resistor connected' to VDD and a capacitor connected 
to Vss are connected to the RC input pin to establish the on
chip clock frequency that controls the touch switch delay time. 
Nominal values for these components are suggested in Figure 1, 
but they may be varied to change clock frequency over a range 
of SO kHz to 100kHz. 
REF INPUT 

In order to allow flexibility in the choice of Touch
Control panel materials, switch layout, and switch size, AMI 
Touch Control inputs have been designed to detect a differen
tial Change rather than an absolute change in level. To obtain a 
reference level, two resistors are connected to input REF, one 
to V8S and the other to VDD. 
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59260/59261/59263/59264/59265 

TYPICAL VALUES: 

Rl " l00Kn VSS" +5 volts 

R2 " JOKn Vaa " 0 volts 

R3 " 91 Kn VOO" -12 volts 

Cl " 220pF 

NC 
S5 

56 

S7 

sa 
S16 

'S15 

S14 

S13 

S12 

Sl1 

510 

S9 

51 

S2 

S3 

54 

FIGURE t. 16 SWITCH APPLICATION USING 89263 

Vss Vss SCI 

~ 10 MIT NC 

~ 11 06 

~ 12 05 

~ 
S9260 

13 04 

~ 14 03 
TTl 

~ 15 VBB VBB 

~ 
CIRCUITS 

16 02 

NC 01 

TYPICAL VALUES: RC 00 

R 1 " l00Kn VSS = +5 volts 
REF VOO VOO R2 " JOKn VaB "0 volts 

R3 ~ 91Kn VOO = -12 volts Nore: IT MAY BE 
Cl " 220pF NECESSARY TO 

CONNECT PULlUP 

R3 
VOO RESISTORS TO TTl 

Vss Rl INPUT LINES. 

57&12 

FIGURE 2. 7 SWITCH APPLICATION USING S9260 

TIL 

CIRCUITS 

BB VSS 
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IlIMII_ S2350: 
............ ..aJ ..... IBI 

Universal Synchronous ReceiverlTransmitter 
(USRT) 

GND Vee 

GNO 
,. 

NOB2 

Vee 2 NOB, 
NPB TOS 
POE Rep 

INPUT DATA BUS B Tep 

TSO ROE 
FCT !WE 
SCR ROO 

TBMT RO, 
RPE S23S0 R02 
ROR R03 
ROA R04 

RR ROs 
RESET R06 

DO R07 
0 , RSI 
0 2 TFS 
0 3 RSS 
0 4 0 7 
Os 0 6 

1--(::,-1 
I I 

BLOCK DIAGRAM PINjPACKAGE CONFIGURATION 

FEATURES • Fill Character Register • Odd/Even or No Parity 

• Double Buffered Input/Output • Error Status Flags 
• 500 KHz Data Rates • Bus Oriented Outputs • Single Power Supply (+5v) 
• Internal Sync Detection • 5 -8 Bit Characters • Input/Output TTL Compatible 

FUNCTIONAL DESCRIPTION 

The S2350 Universal Synchronous Receiver Transmitter 
(USRT) is a single chip MOS/LSI device that totally replaces 
the serial to· parallel and parallel to serial conversion logic 
required to interface a word parallel controller or data terminal 
to a bit-serial, synchronous communication network. 

The USRT consists of separate receiver and transmitter 
sections with independent clocks, data lines and· status. 
Common with the transmitter and receiver are word length and 
parity mode. Data is transmitted and received in a NRZ format 
at a rate equal to the respective input clock frequency. 

Data messages are transmitted as a contiguous character 
stream, bit synchronous with respect to a clock and character 
~ynchronous with respect to framing or "sync" characters 
initializing each message. The USRT receiver compares the 

. contents of the internal Receiver Sync Register with the in
coming data stream in a bit transparent mode. When a compare 
is made, the receiver becomes character synchronous for-

368 

matting a 5, 6, 7, or 8 bit character for output each character 
time. The receiver has an output buffer register allowing a full 
character time to transfer the data out. The receiver statu~ 
outputs indicate received data available (RDA), receiver over
run (ROR), receive parity error (RPE) and sync character 
received (SCR). Status bits are available on individual output 
lines and can also be mUltiplexed onto the output data lineS 
for bus organized systems. The data lines have tri-state 
outputs. 

The USRT transmitter outputs 5, 6, 7, or 8 bit charac
ters with correct parity at the transmitter serial output (TSO). 
The transmitter is buffered to allow a full character time to 
respond to a transmitter buffer empty (TBMT) request for 
data. Data is transmitted in a NRZ format changing on the 
positive transition of the transmitter clock (TCP). The char
acter in the transmitter fill register is inserted into the data 
message if a data character is not loaded into the transmitter 
after a TBMT request. 
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AMJI@ 
TYPICAL APPLICATIONS 

• 
• 
• 

Computer Peripherals 
Communica tion Concen tra tors 
Integrated Modems 

ABSOLUTE MAXIMUM RATINGS 

Ambient t.emperature under bias 
Storage temperature 
Positive voltage on any pin with respect to GROUND 
Negative voltage on any pin with respect to GROUND 
Power dissipation 

oc (STATIC) CHARACTERISTICS· 
VCC = +SV ±5V ±5%, TA = 25°C unless otherwise noted. 

Symbol Parameter 

VIH Input High Voltage 

VIL In pu t Low Vol tage 

IlL Input Leakage Current 

VOH Output High Voltage 

VOL Output Low Voltage 

CIN Input Capacitance 

COUT Output Capacitance 

ICC VCC Supply Current 

Min. 

2.0 

- 0.5 

2.4 

• 
• 
• 

,'S2350 

High Speed Terminals 

Time Division Multiplexing 
Industrial Data Tramrnission 

Max. Unit 

VCC Volt 

+0.8 Volt 

10 /J,a 

Volts 

+0.4 Volts 

10 pf 

12 pf 

100 rna 

O°C to + 70°C 
-65°C to + 150°C 

+7 volt 
-0.5 volt 

0.75 watt 

Condition 

VIN = OTO Vec 
Volts 

IOH = -lOO/Ja 

IOL = I.6ma 

} VIN = 0 Volt 
f= 1.0 MHZ 

No Load 

* Electrical characteristics included in this advanced product description are objective specifications and may be subject to change. 

AC (DYNAMIC) CHARACTERISTICS 
V CC = +SV ±5%, T A = 25°C unless otherwise noted. 

Symbol Parameter Min. Max. Unit Condition 

TCP,RCP Clock Frequency DC 500 KHz 

Input Pulse Widths 

PTcP Transmit Clock 900 nsec CL = 20pf 

PRCP Receive Clock 900 nsec ITTL Load 

PRST Reset 500 nsec 

PfDS Transmit Data Strobe 200 nsec 

PfFS Transmit Fill Strobe 200 nsec 

PRSS Receive Sync Strobe· 200 nsec 

PCS Control Strobe 200 nsec 

PRDE Receive Data Enable 400 nsec Note 1 

PSWE Status Word Enable 400 nsec Note I 

PRR Receiver Restart 500 nsec 
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AC (DYNAMIC) CHARACTERlSnCS (CONT'D) 
SWITCHING CHARACTERISTICS 

TTSO Delay, TCP Clock to Serial Oata Out 

TTBMT Delay, TCP Clock to TBMT Output 

TTBMT Delay, TOS to TBMT 

TST8 Delay, SWE to Status Reset 

TRDO Delay, SWE, RDE to Oata Outputs 

THRDO Hold Time SWE, ROE to Off State 

TOTS Oata Set Up Time TOS, TFS, RSS, CS 

TOTH Oata Hold Time TOS 

TOTI Oata Hold Time TFS, RSS 

TCNS Control Set Up Time NOB!, NOB2, NPB, POE 

TCNH Control Hold Time NOBl, NOB2, NPB, POE 

TROA Delay ROE to ROAOutput 

1: Required to reset status and flags. 

TIMING WAVEFORMS 

IIIRT 

ReP 
TCP 

Tel' 

T90 

:i---'" 

Tn RDO· R01 
lIB 
S 

STS 

NOIIl 

~ 
IIIPII 
!'Of 

ROA 

~~ 

370 

82350 

700 nsec 

1.4 J.l.sec 

700 nsec 

700 nsec 

400 nsec ITTL Load 

400 nsec CL = 130 pf 

0 nsec 

700 nsec 

200 nsec 

0 nsec 

200 nsec 

700 nsec 

'--

VOL 

TSTS 

I VIL 

Ie I TROA 

,~ 
I 

~AA 7V1L 
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TRANSMITTER TIMING DIAGRAM 

TCP 

RESET n I 
-------~----------------------~----------------------------I I 
_TSO ___ ... _ 11 ST.I IDD: :c :J: I :EiT! :1: J : C J1E"·C :': l: I::C J: 
FCT 

TBMT 

TDS 

SWE 

I I-- PAD CHAR. -+- DATA CHAR. ~ DATACHAR. -+- SYNC CHAR. --I 
ALL "I"S 

1 , 

--1---

r r I. 
I 

U u u 
I 

U 
NOTE 1 DATA TRANSMISSION WILL START ON THE FIRST LOW TO HIGH TRANSITION OF TCPAFTER 

RESET IS LOW. THE INITIAL RESET PULSE SHOULD NOT OCCUR UNTIL ~ MICROSECONDS 
AFTER POWER IS APPLIED. -

r-

RECEIVER TIMING .DIAGRAM 

RCP 

__ R_ES_ET ____ r1~ ______________________ ----------------------------------
I 
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• 

• 

• 

Wide Operating Supply Voltage Range: 3.5 to 

13 Volts. 

Low Power CMOS Circuitry Allows Device 

Power to be Derived Direciiy From the Teie
phone Lines or from Small Batteries, e.g., 9V. 

Uses TV Crystal Standard (3.58 MHz) to 

Derive All Frequencies Thus Providing Very 

High Accuracy and Stability. 

• Mute and Transmitter Drivers On Chip. 

• Interfaces Directly to a Standard Tt:1ephone 

Push-Button Keyboard. 

FEATURES 

• 

• 

• 

ONCHIP 
REFERENCE 

S2559 DIGITAL TONE GENERATOR BLOCK DIAGRAM 

TO 
PHONE 

UNE 

JSI9'>4S 0 

X~l~ M~~:W:; 8 14 
R] 

R4 

Cl 

l4 ~ 
I 
I 
1 

52559 

Two-of-Eight 
-Digital Tone Generator 

Digitally Synthesized Sine Wave for Individual 

Tones. The Harmonic Distortion is Wen Below 

Industry Specification. 

On Chip Generation of a Reference Voltage to 

Assure Amplitude Stability of the Dual Tones 

Over the Operating Voltage and Temperature 

Range. 

Dual Tone as Well as Single Tone Capability. 

PIN 1 IOENTIFIER 

0.810tAX 10 16 
0.065 
o.~ 

I t 8 9 

III'1 I I 

, ........ --J ,--,--"" • ., W gll: 
-+-·~~o "N' 

A. 
i I 'I' IS"MAX Iii 

677222 ~ ~- -4-0.0liHYP 

500 TYPE TELEPHONE SET MODIFIED FOR DUAL TONE SIGNALING 

16 PIN PACKAGE 
CONFIGURATION (PLASTIC 
OR CERAMIC PACKAGE) 
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ELECTRICAL SPECIFICATIONS All Parameters measured at 25°C in Circuit of Figure I. 

SYMBOL PARAMETERS/CONDITIONS V+ to V-

OUTPUT VOLTAGE 
YrL Low Tone RL= 600n 5.0 
VfH High Tone RL=600n 5.0 
VfL Low Tone RL='320n 12.0 
YrH High Tone RL=320n 12.0 

dBhl Ratio of High to Low Tone -

THD Distortion (any dual frequency) 

OUTPUT CURRENT 
IOL OSC VIL= 0.5V 3.5 
IOH VIH = 3.0V 3.5 
10L Mute VOL= 0.5V 3.0 
IOL VOL=0.5V 10.0 
IOH VOH=2V 3.0 
IOH VOH=9V 10.0 

tsu Oscillator Startup Time 3.5 

VDD Operating Supply Voltage 

SUPPLY CURRENT 
IDD Standby (No key selected XMIT disconnected) 13.0 

Operating (One key selected XMIT disconnected) 5.0 
INPUT VOLTAGE (Rowand Column Inputs) 

VIL "0" Level 3.5 
13.5 

VIH "1" Level 3.5 

13.5 
INPUT CURRENT (Rowand Column Inputs) 

IIH Pull}lp VIH = 3.0V 3.5 
VIH = 13.0V 13.5 

ilL Pulldown VIL=2.IV 3.5 
VIL=9.lV 13.5 

OUTPUT VOLTAGE 
VOL Mute, No Load 3.5 

13.5 
VOH 3.5 

13.5 
VOH XMIT IOH=OmA 3.5 

IOH= 15mA 3.5 
IOH=OmA 13.5 
10H= SOmA 10.0 

TElEPHONE 

60D!! 

~--r-----' 

LIMITS 
MIN 

490 
650 
440 
590 
1.75 

0.34 

0.20 
0.50 

3.5 

3.2 

10.0 

- .45 
- 1.48 

HP 
MODEL 
3581 

2.6 
10.0 

1.5 

8.0 

MAX 

660 
880 
600 
790 
3.75 

10.0 

-0.23 

-0.20 
-0.50 

6.0 

13.5 . 

130 
18 

0.5 
3.0 

.1 

.6 

0.4 
1.0 

TEST CIRCUIT FOR MEASUREMENTS OF AMPLITUDE/LOOP CURRENT AND DISTORTION 
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UNIT 

mVrms 
mVrms 
mVrms 
mVrms 
dB 

% 

rnA 
rnA 
rnA 
rnA 
rnA 
rnA 
ms 

V 

J.l.A 
rnA 

V 

,~-.. 
rnA 

V 
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Features 

D Low Voltage CMOS Process for Direct 
Operation From Telephone Lines . 

D Inexpensive R -C Oscillator Design Provides 
Better than ± 3% Accuracy Over Supply 
Voltage, Temperature and Unit to Unit 
Variations 

D 

D 

D 

D 

D 
D 

Dialing Rate Can Be Varied By Changing the 
Dial Rate Oscillator Frequency 
Dial Rate Select Input Allows Changing of 
the Dialing Rate by a 2:1 Factor Without the 
Need of Changing Oscillator Components 
Two Selections of ~ark/Space Ratios 
(33-1/3/66-2/3 or 40/60) 
Twenty Digit Memory for Input Buffering 
and for Redial With Access Pause Capability 
Mute and Dial Pulse Drivers on Chip 
Accepts Standard Telephone DPCf Keypad 
or SPST Switch X -Y Matrix Keyboard 
Arranged in a 2 of 7 Format; Also Capable 
of Logic Interface 

D Ignores Multi Key Entries 

Key Pulser 

General Description 

The S2560 Key Pulser is a CMOS integrated circuit 
that converts pushbutton inputs to a series of pulses 
suitable for telephone dialing. It is intended as a 
replacement for the mechanical telephone dial and 
carl operate directiy from the telephone Hnes with 
minimum interface. Storage is provided for 20 digits, 
therefore, the last dialed number is available for 
redial until a new number is entered. 

Unique Features of 82560A (18 Pin Package) 

IDP scaled to the dialing rate such as to produce smaller 
IDP' at higher dialing rates. Additionally, the IDP can 
be changed by a 2: 1 factor at a given dialing rate by 
means of the IDP select input. J 

Unique Features of 825608 (24 Pin Package) 

Separate IDP oscillator for selecting an IDP indepen
dent of the dialing rate. Provision for changing of the 
IDP by a 2:1 factor without the need of changing ex
ternal components. 

Alternating pacifier tone output simulates dual tone 
effects coincident with each keyboard number entry. 

Data subject to change at any time without notice. These sheets transmitted for information only. 

Block Diagram Physical Dimensions 

"I PAClflE R P,,,,, !OE~TlFIER PIN 1 IOENTIFIE;R-
TONt 
OUT R, 

PI- TTl" ~---~ KEYIOA.O I I 
2_ 

el "'l'" ~ ,~_. u 
~ ".~ .. 

c] ~:~ TVP 

HOOK 
g~m . _.~~ o DOllS < 

SWITCH HS 

t,=~ . l "L-.f'U 
0040 < 

O.O~ !C I 
DIAL I 'I , I 02tlO ';" I--G .An D OlIO MIN -j r·-t 0.200 MAX 1--4 0 = usc 

-it- OO~MIN BEND -t----t ~ ~ ._ •• J ! - .~_. - 0580 .., 
OS1S 

l- OO~MIN BEND- 0.610 

I R 0580 
'OP 

OP 

,<, osc 
,",UTE '. . 

II R, lSQMAX 
~ f- -+-g~ 

. . 
DRS 'PS IllS TEST 1 So" MAX 

.... ; 0.012 ... - '--ouoa: 
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Absolute Maximum Ratings 

Supply Voltage +5.5V 
Operating Temperature Range 
Storage Temperature Range 
Voltage at Any Pin VsS-0.3V to VDD + 0.3V 
Lead Temperature (Soldering, 10 Seconds) 

Electrical Characteristics Specifications apply over the operating temperature range and 1.5V ~ VDD to Vss 
~ 3.5V unless otherwise specified. 

VDD\- vss -
Symbol Parameter (Volts) Min. Max. Units Conditions 

Output Current Levels -
IOLDP DP Output Low 3.5 125 IJA VOUT = O.4V 

Current 

IOHDP DP Output High 1.-5 -20 IJA VOUT= IV. 
Current 3.5 -125 IJ,A VOUT =·2.5V 

IOLM MUTE Output Low 3.5 125 IJA VOUT = O.4V 
Current 

IOHM MUTE Output High 1.5 -20 IJA VOUT= IV 
Current 3.5 -125 IJA VOUT = 2.5V 

IOLT Tone Outpu(Low 1.5 20 IJA VOUT = O.4V 
Current 

IOHT Tone Output High 1.5 -20 IJA VOUT = IV 
Current 

IDD Quiescent Current 3.5 1 IJA "On Hook" 
HS = VDD 

IIL.IIH Input Current Any 3.5 1 10 IJA VIN = VSS or VDD 
Pin (Keyboard Inputs) 

IIL.IIH Input Current Any 3.5 100 nA VIN = VSS or VDD 
Other Pin 

IDD Operating Current 3.5 20 IJA ffii. M'U'rn open, lIS = V SS 
("Off Hook") 
Key board processing and dial 
pulsing space fo = 2400Hz 

3.5 60 IJA nP, MUTE sourcing20lJA, other 
conditions as above 

fo Oscillator Frequency 1.5 10 kHz 

Afo/fo Frequency Deviation 1.5 to -3 +3 % Fixed R-C oscillator components 
2.5 50kn .~ RD E; 750kn; 

2.5 to -3 +3 % 100pF..; CD* ~ 3000pF; 
3.5 1Mn..; RE"; 5Mn 

*330pF most desirable value 
for CD. Indicated and over the operating 
temperature range and unit to unit 
variations 

Input Voltage Levels 

VIH . Logical "1" VDD VDD V 
-0.25 

VIL Logical "0" VSS VSS + V 
0.25 

Cin Input Capacitance 7.5 pF 
Any Pin 

The device power supply should always be turned on before the input signal sources, and the input signals should be turned off 
befo!e the power supply is turned off (VSS ~ VI E; VDD as a maximum limit). This rule will prevent over-dissipation and 
possible damage of the input-protection diode when the device power supply is grounded. 
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Features 

o CMOS Process for Low Power Operation 
o Operates Directly from Telephone Lines 

with Simple Interface 
o Also Capable of Logic Interface for 

Non -Telephone Applications 
o Provides a Tone Signal that Shifts Between 

Two Predetermined Frequencies at 
Approximately 16Hz to Closely Simulate 
the Effects of the Telephone Bell 

o Push-Pull Output Stage Allows Direct Drive, 
Eliminating Capacitive Coupling and 
Provides Increased Power Output 

o 50mW Output Drive Capability at 10V 
Operating Voltage 

52561 

Tone Ringer 

o Auto. Mode Allows Amplitude Sequencing 
such that the Tone Amplitude Increases in 
Each of the First Three Rings and Thereafter 
Conth'lUeS at the Maximum LeVel 

o Single Frequency Tone Capability 

General Description 

The 82561 Tone Ringer is a CMOS integrated circuit 
that is intended as a replacement for the mechanical 
telephone bell. It can be powered directly from the 
telephone lines with minimum interface and can 
drive a speaker to produce sound effects closely 
simulating the telephone bell. 

:« Data subject to change at any time without notice. These sheets transmitted for information only. 

Block Diagram 
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8MS 
FILTER 

DEI O------------;-..j 

OSCT,. 
TONE 

OSC ~----.j 

OSC10 

oseR, 

OSCRm 

OSCAo 

I VOl TAGt ~ POE 

IHe <>-----I SENSING I . 11,--c_.RCUiT----o! _0_ 

R£JEC!f!l!EP. 

II 
MU' 

',S 
lONE 

... ..,UTUOE 
SEQUENCING 

COUNTER 

OUTPUT 
STAGE 

1 
Voo 

Physical Dimensions 

I--__ ~ AUTO 

PIN 1 IDENTIFIER 

1------0 DUI, 

t------oDUTM 

t--__ --ouuiH 

1------0 DUle 

81_ 

------0 RATE 

V5S 
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Absolute Maximum Ratings 

Supply Voltage +13.5V 
Operating Temperature Range 
Storage Temperature Range 
V oltage at Any Pin VSS - O.3V to VDD + O.3V 
Lead Temperature (Soldering, 10sec) 

Electrical Characteristics Specifications apply over the operating temperature range and 3.5V :::;;;; V DD to V SS 
< 13.5V unless otherwise specified .. 
Symbol Parameter Min. Max. Units Conditions 

VDS Operating Voltage (VDD to VSS) 7.5 13.5 V Ringing, THC pin open 

VDS Operating Voltage 3.5 V "Auto" mode, non-ringing 

IDS Operating Current 100 IlA Non-ringing, VDD = 10V, THC 
pin open 

IDS Operating Current 25 IlA Non -ringing, VDD = 6V, THC 
pin open 

Output Drive 

IOHC Output Source Current 5 I rnA VDD = 10V, VOUT = 9V 
(OUTH, OUTC outputs) 

IOLC Output Sink Current 5 rnA VDD = 10V, VOUT = 0.5V 
(OUTH, OUTC outputs) 

IOHM Output Source Current 2 rnA VDD = 10V, VOUT = 9V 
(OUTM output) 

IOLM Output Sink Current 2 rnA VDD = 10V, VOUT = 0.5V 
(OUTM output) 

IOHL Output Source Current 1 rnA VDD = 10V, VOUT = 9V 
(OUTL output) 

lOLL Output Sink Current 1 rnA VDD = 10V, VOUT = 0.5V 
(OUTL output) 

CMOS to CMOS 

VIH Input Logic "1" Level 0.7 VDD VDD + 0.3 V All inputs 

VIL Input Logic "0" Level VSS - 0.3 0.3 VDD V All inputs 

VOH Output Logic "1" Level 0.9VDD V All outputs except OUTC, OUTH, 
OUTM and OUTL. 10 = --10IlA 

VOL Output Logic "0" Level 0.5 V All outputs except OUTC, OUTH, 
OUTM and OUTL. 10 = 10llA 

VOz Output Leakage Current 1 IlA VDD= 10V, VOUT = OV 
(OUTH, OUTM outputs in high 

I 
-1 IlA VDD = 10V, VOUT = 10V 

impedance state) 
I 

Cin Input CapaCitance i t 
7.5 pF Any pin 

ilfo/fo Oscillator Frequency Deviation 
I 

-3 I +3 % Fixed RC component values 

I 
1Mn. ~ Rsi, Rti ~ 5Mn.; 
100kn. ~ Rsm, Rtm ~ 750kn. 

I 150pF·~ Cso , Cto ~ 3000pF 
, 330pF recommended value of Cso 

and Cto, supply voltage varied from 
, 9V ± 2V (over temperature and unit-

unit variations) 
RLOAD Output Load Impedance Connected I 600 

I 
q Tone Frequency Range = 300Hz to 

Across OUTH and OUTC I 3400Hz 

IIH,IL Leakage Current, Yin = VDD or VSS I 100 nA Any input, VDD = 10V 

VTH Internal Threshold Voltage 6.5 8 V Measured at THC pin; VDD > 8V 

The device power supply should always be turned on before the input signal sources, and the input signals should be turned off 
before the power supply is turned off (VSS ~ VI ~ VDD as a"maximum limit). This rule will prevent over-dissipation and pos
sible damage of the input -protection diode when the device power supply is grounded. 
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Features 

D CMOS Process Achieves Low Power Operation 

D 8 or 16 Digit Number Capability 
(Pin Programmable), 

D Dial Pulse and Mute Output 

D Tone Outputs Obtained by Interfacing with 
Standard AMI S2559 Tone Generator 

D Two Selections of Dial Pulse Rate 

D Two Selections of Inter-Digit Pause 

D Two Selections of Mark/Space Ratio 
(33-1/3/66-2/3 or 40/60) 

D Memory Storage of 32 8-Digit Numbers or 
16 16-Digit Numbers with Standard 
AMI S5101 RAM 

D 16-Digit Memory for Input Buffering and for 
Redial with Access Pause Capability 

D Accepts the Standard Telephone DPCT 
Keypad or SPST Switch X -Y Matrix 
Keyboards; Also Capable of Logic Interface 

D Ignores Multi Key Entries 

S2562 

Repertory Dialer 

D Inexpensive, but Accurate R-C Oscillator 
Design Provides Better Than ±3% Accuracy 
Over Supply Voltage, Temperature and Unit
Unit Variations and AHows Different Dialing 
Rates, IDP and Tone Drive Timing by 
Changing the Time Base 

D Power Fail Detection 
D BCD Output with Update for Number Display 

Applications 

General Description 

The 82562 Repertory Dialer is a CM08 integrated 
circuit that can perfonn storing or retrieving, nonnal 
dialing, redialing or auto dialing and displaying of 
one of several telephone numbers. It is intended to be 
used with the AMI standard 85101-256x4 RAM that 
functions as telephone number storage. With one 
85101 up to 32 8-digit or 16 16-digit numbers can 
be stored. It can provide either dial pulses or DTMF 
tones with the addition of the AMI 82559 tone 
generator for either the dial or tone line applications. 

Data subject to change at any time without notice. These sheets transferred for information only. 

Block Diagram Physical Dimensions 
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Functional Description 

The 82562 is a CM08 controller designed for storing or 
retrieving, normai diaiing, redialing or auto dialing and 
displaying of one of several telephone numbers. It is 
intended to be used with the AMI standard 85101 
256x4 RAM that functions as a telephone number 
storage. A single 85101 RAM will store up to 32 8-
digit or 16 16-digit telephone numbers. The 82562 
can be programmed to work with either 8 -digit or 
16-digit numbers by means of the Number Length 
8elect (NLS) input. 

The 82562 uses an inexpensive, but accurate' R-C 
oscillator as a time base from which the dialing rate 
and inter-digit pause duration (IDP) are derived. Dif-

Typical Applicat ion of the 52562 I I 
VDD vss 
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ferent dialing rates and IDP durations can be imple
mented by simply adjusting the oscillator frequency. 
The dialing rate and IDP can be further changed by a 
2:1 factor by means of the dialing rate select (DR8) 
and inter-digit pause select (IPS) inputs. Thus, for the 
oscillator frequency of 8kHz, dialing rates of 10 and 
20 pps and IDP's of 400 and 800ms can be achieved. 
The mark/space ratio is fixed independent of the 
time base and can be selected to be either 33-1/3/66-
2/3 or 40/60 by means ()f MIS input. Over supply vol
tage (5V ±10%), operating temperature range and unit
unit variations, timing accuracy of ± 3% can be a
chieved. A mute output is also available for muting of 
the receiver during dial pUlsing. 
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Features 

0 Complete p. -Law (A-Law Option) PCM 
Encoder and Decoder on a Single Chip 

0 Time Shared Capacitor Array for 
Encode/Decode Functions 

0 Full Duplex Encode/Decode Operation 
Due to Input Sample and Hold Technique 

0 8-Bit Companded Output for the Encoder 
and Full Duty Cycle PAM Sample Output 
for the Decoder 

0 Signal to Distortion Ratio Better than 22dB' 
for Voice Signals at -45dBVr 

0 Single Positive Polarity Reference Input 

0 Facility to Insert Signaling Bit in the 
Encoded Bit Stream 

52563 

Single Channel 
PCM CODEC 

o Facility to Decode Signaling Bit Plus 7 -Bit 
or 8-Bit PCM Word into a PAM Sample 

o Reduced Power Dissipation in 
Non-Converting State 

o Fast Conversion Time 
«30p.s at IMHz Rate) 

. General Description 

The S2563 PCM CODEC is an LSI circuit that encodes 
voice signals to a serial PCM data output and de':!odes 
PCM data input into analog samples representing the 
original voice signal. It is designed to meet the D3 
channel bank specification for the implementation of 
a24 channel p. -law system. A-law option is also 
available for the implementation of the 30/32 (GCITT) 
European system. 

(Data subject to change at any time without notice. These sheets transmitted for information only.) 

Block Diagram 
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AM1I® S2563 

Absolute Maximum Ratings 

DC SupplY'Voltages: 
VGG (with respect to Vee) ......................................................... +16V 
VEE (with respect to Vee) .......................................................... - SV 
Vnn (with respect to Vss ) .......................................................... +SV 

Input Voltages: 
VIN (analog input) ............................................. (VEE - 0.5V) to (VGG + O.5V) 
VREF ....................................................... (VEE - 0.5V) to (VGG + 0.5V): 
VnIGITAL ......... ; ................................. " . . . . . . . . . . .. - 0.5V to (Vnn + 0.5V) 

Peak Current Drain Per Pin .......................................................... lOrnA 
Operating Temperature Range: 

Plastic .................................................................. 0°Cto+70°C 
Ceramic .............................. ~ ................................. - 40° C to +S5° C 

Storage Temperature Range ~ ............................................... - 65°C to +150°C 

Functional Description 
The Single Channel PCM CODEC (S2563) is designed 
to meet the D3 channel bank specification for the im
plementation of a 24 channel /1-law system. A-law 
option is available for implementation of the 30/32 
channel European system. The S2563 features time 
shared encode and decode circuitry. The encoding of 
the analog voltage sample into an S-bit companded 
digital output and the decoding of an S- bit companded 
digital input into an analog voltage sample is based 
on the charge-redistribution technique using a capaci
tor array. Even though the same capacitor array is 
employed for the encode and decode functions, full 
duplex performance can be achieved due to the use of 
a sample and hold circuit on the input analog voltage. 
The decode time is significantly shorter (less than 
3/1s) than the encode time (24/1s); hence, if a decode 
request occurs on the ENDEC input while encoding 
operation is under way, it is interrupted and the de
coding operation started. At the end of the decode 
operation, control is transferred back to the encode 
operation. There is no loss of information because the 
original analog sample is preserved by the hold circuit 
duriiIg the decode operation. Thus, a full duplex per
formance can be effectively achieved. 

A single reference voltage of positive polarity (typically 
2.5V) is required at the VREF input. This input is in
ternally buffered so that a single external reference 
circuit output may be bused to additional CODEC 
circuits. A negative voltage reference is derived inter
nally from the positive reference by use of a unity 
gain inverting amplifier when it is determined that the 
polarity of the input voltage is negative. Otherwise 
this amplifier is used as a unity gain non-inverting 
buffer. The input analog voltage is applied at the VIN 
terminal. Peak-to-peak amplitude of VIN should be 
less than or equal to 2V REF' It is assumed that the 
input analog signal will be capacitively coupled into 
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the VIN terminal. The VIN terminal will present a 
high input impedance. A continuous clock signal at 
nominal 1.544MHz frequency should be supplied at 
CLENC terminal. By making ENCO line "high," an 
S-bit companded PCM word can be read out serially 
at the CLENC clock rate out of the encoder output 
buffer. The ENCO line must go "low" after S clock 
cycles of CLENC. The repetition rate of the ENCO 
determines the rate at which the analog input voltage ' 
will be sampled and encoded and therefore must be 
pulsed at the SKHz rate. 

For every positive transition of the ENCO line, the 
old PCM data word is shifted out of the output buffer 
while a new analog sample is acquired simultaneously. 
Facility is provided for inserting the signaling bit in 
the encoded bit stream. When the ENSGB line is high, 
the data on the SG B line is substituted for the LSB of 
the PCM word. The decoder accepts a companded 
'S-bit PCM word serially at the INDEC terminal at the 
clock rate supplied at the CLDEC terminal when the 
ENDEC line is made "high." The ENDEC line must go 
"low" after S clock cycles of CLDEC. ENCO, CLENC, 
OUTCO, SGB, ENSGB, ENDEC, CLDEC, CLCON, 
and INDEC signals are TTL compatible. The OUTCO 
signal is a three-state output and is active when ENCO 
is "high." The re~eived PCM word is decoded ·by the 
capacitor' array and presented to the output sample 
and hold amplifier. The sample and hold amplifier 
holds the output voltage until a new PCM word is re
ceived. The output voltage will therefore be updated 
coincident with a positive transition on the ENDEC 
line, i.e., at the desired SKHz rate. Facility is provided 
to discard the LSB of the received PCMword when 
DISSBline is "high" and only the most significant 7 
bits are used to decode the PCM word with the LSB 
set to zero. When DISSB is "low" all S bits of the 
PCM word are used. 
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~ SYSTEMS. INC. 
HDAS-S, HDAS-1S 
1 2 BIT HYBRID DATA ACQUISITION SYSTEMS 

FEATURES 
• 12 Bit Resolution 
• 8 or 16 Channels 
• Internal Instrumentation Amp 
• 50 kHz Throughput Rate 
• Three State Outputs 

The HDAS-8, with 8 differential input 
channels, and the HDAS-16, with 16 
single ended input channels, are industry's 

. first complete 12 bit data acquisition sys
tems in a single hybrid package. Acquisi
tion and conversion times combined are 
20.usec. maximum, givinga 50 kHz 
throughput rate. The 12 bit output data 
can be transferred out in three 4 bit bytes 
by means of three state data bus drivers. 
Output coding is straight binary for uni
polar oper;;ltion and offset binary for 
bipolar operation. 

The HDAS circuitry includesan analog 
multiplexer, programmable gain instru
mentation amplifier, sample-bold circuit 
with MOS hold ca pacitor, 10 volt buffered 
reference, 12 bit AID converter, three 
state bus driver and digital control cir
cuitry.The instrumentation amplifier can 
be programmed by a single external resistor 
for gains from 1 to 1000. This is an impor
tant feature for processing signals in the 
range of 1 OmV to 10 V full scale. 

The internal sample-hold device has ex
cellent charaCteristics and has its own self 
contained MOS hold capacitor. Aperture 
delay time is 50nsec. and hold mode droop 
is l.uV/.usec. Nonlinearity error is less than 
¥2 LSB and total error is 1 LSB maximum at 
50 kHz throughput rate. 

The HDAS units are especially useful for 
microcomputer based measurement and 
control systems. The package isa minia
ture 2.3 x 1.4 x 0.24 inches 
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SPECIFICATIONS, Typical at 25°C 

No. Channels 
InputType 

HDAS-8 

8 
Single Ended 

HDA5-16 

16 
Differential 

Input Range, unipolar FS 
Input Range, bipolar FS 
Common Mode Range 
Input Resistance 

+ 10m V to + 10 V 
:t 10m V to :t 10V 
:tllV 

+ lOmVto + lOV 
:t10mVto:t 10V 

I nput Bias Current, max. 
Input Off. Voltage Drift 
Input Gain Equation 

Channel Addressing 
Address Input Logic 

Resolution 

100 Meg. 100 Meg. 
200pA 200pA 

20.uV/oC+ (lO.uV/oC)G 
G= 1+20K/RG 

3-BitCode 
DTL, TTL 

4-BitCode 
DTL, TTL 

12 Bits 12 Bits 
Nonlinearity Error, max. 
Differential Nonlinearity, max. 
Total Error, max. * 

¥2 LSB ¥2 LSB 
¥2 LSB ¥2 LSB 
0.025% 0.025% 

Gain Tempco, typo 
Gain Tempco, max. 
No Missing Codes 
Power Supply Sensitivity 

Throughput Rate, max. 
Acquisition Time 
Conversion Time 
Aperture Delay Time 
Sample-Hold Droop 
Feedthrough at 1 kHz, max. 
Output Coding, unipolar 
Output Coding, bipolar 

Power Requirement 

·10 ppm/"C 1 0 ppm/"C 
30 ppml"C 30 ppml"C 

OverOper. Temp. Range 
0.01 %!% 0.01 %/% 

50 kHz 
9J.Lsec. 
9J.Lsec. 
50 nsec. 
1 J.LV/J.Lsec. 
0.01% 
Straight Bin 
Offset Bin. 

50 kHz 
9J.Lsec. 
9J.Lsec. 
50 nsec. 
1 J.LV/J.Lsec. 
0.01% 
Straight Bin 
Offset Bin. 

+ 15VDC at 67 mA max. 
-15VDCat 71 mA max. 
+ 5VDC at 155 mA max. 

Miniature ~2 Pin 

*at maximim throughput rate 

ORDERING INFORMATION 
Model 

HDAS-8MC 
HDAS-8MR 
HDAS-8MM 
HDAS-16MC 
HDAS-16MR 
HDAS-16MM 

Oper. Temp. 
Range 

Oto 70C 
-25to +85C 

-55to +125C 
Oto 70C 

-25to +85C 
-55to + 125C 

~al 

Hermetic 
Hermetic 
Hermetic 
Hermetic 
Hermetic 
Hermetic 

PriceU-9) 

$295.00 
395.00 
695.00 
295.00 
395.00 
695.00 
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@D'\lEL 
~ SYSTEMS. INC. 

ADC-HC12B 
1 2 BIT.. LOW POWER AID CONVERTER 

FEATURES 
• Single Supply Operation 
• CMOS Circuitry 
• 12 Bit Resolution 
• 6 I nput Voltage Ranges 
• 26 mW Consumption at 1000 

Conversions ISec. 

The ADC-HC12B is a complete, low 
power, 12 bit AID converter utilizing 
CMOS circuitry. It is specifically 
designed for portable and remote 
instrumentation applications where 
low power consumption is essential; 
this unit operates from either a single 
+9 VDC to +15 VDC power source 
(interrupt mode) or from a dual ±9 
VDC to ±15 VDC source (continuous 
mode). In the interrupt mode of opera
tion the converter is initially ih standby 
mode, drawing only 10 pA of current 
from the supply until a start convert 
pulse is applied to it. With the pulse 
applied the converter turns on, stabili
zes, and then performs a 12 bit 
cohversion and returns to the standby 
mode while the 12 bit data word is held 
at the output. 

Power consumption is 112 milliwatts 
in the continuous mode and 26 milli
watts in the interrupt mode at 1,000 
conversions per second. There are six 
different analog input voltage ranges. 
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DIGITAL 

=R 17 

12 BIT DAC 

LOW POWER SWITCHES 

r----;:::=t::=:;i -- -- -- --------- ---------
'JSJV 
INPUT 

10V 
INPUT 

SUM 
JeT. 

THIN ALM RESISTOR NE'TWORK 

1 2 3 4 

CLOCK BIn BIT 1 2 3 4 5 6 7 
OUT \(MSS/lMSBI BIT NO. 

I 
PARALLEL DATA OUT 

SPECIFICATIONS, Typical at 25°C 

Resolution 
Conversion Time, 

continuous mode 
Conversion Time, 

interrupt mode 
Gain Tempco, max. 
Nonlinearity Error, max. 
Differential Nonlinearity, max. 
Differential Nonlinearity Tempco 
No Missing Codes 
Power Supply Sensitivity 

Analog Input Ranges 

Input Impedance 
Output Logic 
Unipolar Coding 
Bipolar Coding 

Power Requirement, continuous 
Power Requirement, interrupt 
Package 

ORDERING INFORMATION 

ADC-HC12B 

12 Bits 
305 f.1.sec. max. 

350 f.1.sec. max. 

30 ppm/DC 
%LSB 
%LSB 
2 ppm/DC of FSR 
Over Op. Temp. Range 
0.003%/% 

Oto +5 V, +10V, +20V 
±2.5 V, ±5 V, ±10 V 
5K, 10K, or 20K 
CMOS 
Straight Binary 
Offset Binary 
Two's Complement 

±9Vto±15V 
+9Vto+15V 

. 32 Pin DIP 

Oper. Temp. 
Model _ Range Seal 

ADC-HC12BGC Ot07OC Epoxy 
ADC-HC12BMC o to 70C Hermetic 
ADC-HC12BMR -25 to +85C Hermetic. 
ADC-HC12BMM -55 to +125C Hermetic 

COVERED BY GSA CONTRACT 

21 START 
CONVERT 

Price (1,.24) 

$129.00 
139.00 
179.00 
219.00 
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~SYSTEMS,INC. 
ADC-HF12B 
1 2 BIT, ULTRA-FAST AID CONVERTER 

FEATURES 
• 12 Bit Resolution 
• 2.0 J,1sec. Conversion Time 
.. 5 Programmable Input Ranges 
• 100 Megohm Buffer Amplifier 
• Short Cycling Capability 

The ADC-HF12B is an ultra-fast, 
12 bit AID converter manufactured 
with thin film hybrid technology. 
Using the successive approximation 
technique this converter completes 
a 12 bit conversion in just 2 micro-
seconds. Five different input voltage 
ranges are available by simple external 
pin connection. An input buffer 
amplifier is a!so provided for applica-
tions where 100 megohm input 
impedance is required. 

The ADC-HF12B circuit design uses 
an ultra-fast DAC with 12 matched 
current sources; it also contains a fast 
comparator, precision reference, clock, 
successive approximation register, and 
buffer amplifier. A thin film R-2R 
resistor ladder network is actively laser 
trimmed for optimum linearity. 

Excellent tracking of the DAC current 
sources results in no missing codes 
over the operating temperature range. 

384 

-15V 
POWER 

Ref 
OUT 

START 12 11 10 
CONV'\LSB 

+5V 
POWER 

16 

BITNO, 
I 

PARALLEL DATA OUT 

SPECIFICATIONS, Typical at 25°C 

ADC-HF12B 

Resolution 12 Bits 
Conversion Time, max. 2 J,1sec. 
Gain Tempco, max. 20 ppm/DC 
Nonlinearity Error, max. Y:! LSB 
Differential Nonlinearity,max. Y:! LSB 
Diff. Nonlinearity Tempco 3 ppm/DC of FSR 
No Missing Codes Over Op. Temp. Range 
Power Supply Sensitivity, max. 0.01%/% 

Analog Input Ranges Oto -'-5V.Oto-.,.lOV 
±2.5 V, ±5 V, ±10 V 

Input Impedance 500n, 1K, 2K 
Buffer Input Impedance 100 Megohms 
Buffer Bias Current 125 nA 
Buffer Settling Time 1 J,1sec. 
Output Logic TTL 
Unipolar Coding Straight Binary 
Bipolar Coding Offset Binary 

Two's Complement 

Power Requirement +15 VDC at 70 rnA 
-15 VDC at 30 rnA 
+5 VDC at 200 rnA 

Package 32 Pin DIP 

ORDERING INFORMATION 
Oper. Temp. 

Model Range Seal 

ADC-HF12BGC Oto 70C Epoxy 
ADC-HF12BMC a to 70C Hermetic 
ADC-HF12BMR -25 to +85C Hermetic 
ADC-HF12BMM -55 to +100C Hermetic 

COVERED BY GSA CONTRACT 

2 1 T SERIAL 

~ MSB~gCiA , 

I 
i 
i 
I 

l 
I 

1 

1 

Price (1-24) 

$229.00 
249.00 
299.00 
399.00 
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~ SYSTEMS, INC. 
ADC-HS12B 
1 2 BIT AID CONVERTER WITH SAMPLE HOLD 

FEATURES 
• Internal Sample-Hold 
• 6 pSeC. Acquisition Time 
• 8 !JSeC. Conversion Time 
• 12-Bit Resolution 
• Programmable Input Ranges 

The ADC-HS12B is a high perform
ance 12 bit AID converter combined 
with a sample.;hold in a miniature 32 
pin package. It is specifically designed 
for systems applications where the 
sample-hold is an integral part of the 
conversion process. The sample hold 

" has a 6 /-Lsec. acquisition time and 
the AID converter has an 8/-Lsec. 
conversion time. Five input voltage 
ranges are programmable by external 
pin connection. The input impedance 
to the sample-hold is 100 megohms, 
permitting direct connection to an 
analog multiplexer. 

This converter incorporates proven 
thin film hybrid technology used in 
high volume production. The thin film 
resistor network is fabricated of nichrome 
on glass and then actively laser trimmed 
for best linearity. Other features 
include 20 ppmrC gain tempco, 
2 ppm/oC differential nonlinearity 
tempco and no missing codes over the 
operating temperature range. 
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SAMPLE BIPOLAR REF. 
CH CONTROL OFFSET OUT • ISVOC - 151(OC + SVOC 

16 

~5:C:C 12 11 10 9 8 7 e S 4 3 2 1 ~~§ 

~o~~L....~_8 ________ Bl~T~_. ______ ~~.~o 
8' . 

PARAlLEL DATA OUT 

SPECIFICATIONS, Typical at 25°C 

Resolution 
Acquisition Time 
Conversion Time, max. 
Gain Tempco, max. 
Nonlinearity Error, max. 
Differential Nonlinearity,max. 
No Missing Codes 
Power Supply Sensitivity 

Analog Output Ranges 

Input Impedance 
Input Bias Current 
Aperture Delay Time 
Aperture Uncertainty Time 
Hold Mode Droop 
Hold Mode Feedthrough 
Output Logic 
Unipolar Coding 
Bipolar Coding 

Power Requirement 

Package 

ORDERING INFORMATION 

ADC-HS12B 

12 Bits 
6/-LSec. 
8/-LSec. 
20 ppm/oC 
Y2 LSB 
Y2 LSB 
Over Op. Temp. Range 
0.002%1% max. 

o to +5 V, Oto +10V 
±2.5 V, ±5 V, ±10 V 
100 Megohms 
50 nA 
50 nsec. 
5 nsec. 
50 nV//-Lsec. max. 
0.01% max. 
TTL 
Compo Binary 
Compo Offset Binary 

+15 VDC at 60 rnA 
-15 VDC at 50 rnA 
+5 VDC at 100 rnA 
32 Pin DIP 

Oper. Temp. 
Model Range Seal 

ADC-HS12BGC o to lOC Epoxy. 
ADC-HS12BMC o to lOC Hermetic 
ADC-HS12BMR -25 to +85C Hermetic 
ADC-HS12BMM -55 to +looC Hermetic 

COVERED BY GSA CONTRACT 

Price (1-24) 

$149.00 
159.00 
199.00 
239.00 
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I~SYSTEMS.INC. 
ADC-HX12B 
1 2 BIT. LOW COST AID CONVERTER 

FEATURES 
• 12 Bit Resolution 
• 20 /-Lsec. Conversion Time 
• 5 Programmable Ranges 
• 100 Megohm Buffer 
• Lowest Cost 

The ADC-HX12B is a very low cost, 
12 bit ND converter which is function
ally complete. It is fabricated with 
thin film hybrid technology to perform
a conversion in 20 i-LSec. By means of 
external pin connections it can be 
programmed for 5 different input volt
age ranges. An internal 100 megohm 
buffer is provided for high input 
impedance applications. 

The circuit consists of a 12 bit DAC 
which employs quad current switches, a 
precision zener reference, a fast 
comparator, clock, successive approxi
mation register, and buffer amplifier. 
A nichrome thin film resistor network 
is actively laser trimmed to achieve 
optimum linearity. 

Output data is available in both 
parallel and serial forms. This con
verter can also be short cycled to 
achieve faster conversions at lower 
resolutions. 
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+15V -16\1 REF 
!'OWER I'OVftR OUT 

CLOCK CLOCK START 12 11 10 9 I 7 6 5 4 3 '2 , T SERIAL 

RATE OUT CONV, lsa MSI M!'A, ~~:: 

PARAlLEL DATA OuT 

SPECIFICATIONS, Typical at 25°C 

Resolution 
Conversion Time, max. 
Gain Tempco, max. 
Nonlinearity Error, max. 
Differential Nonlinearity, max. 
Diff. NonlinearityTempco 
No Missing Codes 
Power Supply Rejection, max. 

Analog Input Ranges 

Input Impedance 
Buffer Input Impedance 
Buffer Bias Current 
Buffer Settling Time 
Unipolar Coding 
Bipolar Coding 

Power Requirement 

Package 

ORDERING INFORMATION 

ADC-HX12B 

12 Bits 
20 ILsec. 
20 ppm/DC 
Y2 LSB 
Y2 LSB 
2 ppm/DC of FSR 
Over Op. Temp. Range 
0.002%/% 

Oto+5'V,Oto+10V 
±2.5V, ±5 V, ± 10 V 
2.5 K, 5 K or 10 K 
100 Megohms 
125 nA 
3/-Lsec. 
Complementary Binary 
Compo Offset Binary 
Compo 2's Complement 

+15 VDC at 55 rnA 
-15 VDC at 45 rnA 
+5 VDC at 100 rnA 
32 Pin DIP 

Model 
Oper. Temp. 
Range Seal 

ADC-HX12BGC 
ADC-HX12BMC 
ADC-HX12BMR 
ADC-HX12BMM 

o to 70C 
o to 70C 

~25 to +85C 
-55 to +100C 

COVERED BY GSA CONTRACT 

Epoxy 
Hermetic 
Hermetic 
Hermetic 

Price (1-24) 

$ 82.50 
95.00 

125.00 
155.00 

©IC MASTER 1978 
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~ SYSTEMS, INC. 

ADC-HZ12B 
1 2 BIT, HIGH PERFORMANCE AID' CONVERTER 

FEATURES 
• 8 /-LSec. Conversion Time 
• 20 ppm/oC Tempco 
• 5 Programmable Ranges 
• Short Cycle Capability 
• 100 Megohm Buffer 

The ADC-HZ12B features high 
conversion s~eed in a hybrid 12 bit 
AID converter. By employing a low 
capacitance nichrome-on-glass thin 
film resistor network, a conversion 
time of only 8 J,Lsec. is achieved. This 
converter also has 5 different input 
voltage ranges determined by external 
pin connection and a 100 megohm 
buffer which may be connected if 
,desired. 

This ADC-HZ12B is functionally 
complete, incorporating a 12 bit 
DAC, precision reference, fast com
parator, successive approximation 
register, a Clock, and buffer amplifier. 
The thin film resistor network has 
excellent tracking characteristics. 
resultmg in no missing codes over the 
operating temperature range. The net
work is functionally laser trimmed. 

Output coding is complementary 
binary, complementary offset binary, or 
complementary two's complement. 
Provision is made for precise, external 
adjustment of offset and gain. 

@IC MASTER 1978 

+15V -15V 
POweR POWER 

REF 
OUT 

·5V 
POWER 

CLOCK CLOCK START 12 11 10 9 S 7 6 5 • 3 2 1 T SERIAL 

RATE OUT CONV',LSS SIT NO, MSSimi, ~:~A 

PARALLEL OATA OUT 

SPECIFICATIONS, Typical at 25°C 

Resolution 
Conversion Time, max. 
Gain Tempco, max. 
Nonlinearity Error, max. 
Differential Nonlinearity, max. 
Diff. Nonlinearity Tempco 
No Missing Codes 
Power Supply Sensitivity, max. 

Analog Input Ranges 

Input Impedance 
Buffer Input Impedance 
Buffer Bias Current 
Buffer Settling Time 
Output Logic 
Unipolar Coding 
Bipolar Coding 

Power Requirement 

Package 

ORDERING INFORMATION 

ADC-HZ12B 

12 Bits 
8J,Lsec. 
20 ppm/oC 
~LSB 
~LSB 

2 ppm/oC of FSR 
Over Op. Temp. Range 
0.002%1% 

o to + 5 V, 0 to + 10V 
±2.5 V, ±5 V, ±10 V 
2.5K, 5K or 10K 
100 Megohms 
125 nA 
3 J,Lsec. 
TTL 
Complementary Binary 
Compo Offset Binary 
Compo 2's Complement 

+15 VDC at 55 mA 
-15 VDC at 45 mA 
+5 VDC at 100 mA 
32 Pin DIP 

Model 
Oper. Temp. 
Range Seal 

ADC-HZ12BGC 
ADC-HZ12BMC 
ADC-HZ12BMR 
ADC-HZ12BMM 

o to 70C 
o to 70C 

-25 to +85C 
-55 to +looC 

COVERED BY GSA CONTRACT 

Epoxy 
Hermetic 
Hermetic 
Hermetic 

Price (1-24) 

$119.00 
129.00 
169.00 
195.00 
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HIGH RESOLUTION, MULTIPLYING CMOS OJ A CONVERTER 

/ 
I 

FEATURES 
• 14 Bit Resolution 
• 2 & 4 Quadrant Multiplying 
.. 500 nsec. Settling Time 
• 10 ppmJOC Tempco 
• +5 V or + 15 V Power Supply 

The DAC-HA14B is a 14 bit, CMOS 
multiplying D/A converter. There are 
two versions, offering a choice of either 
+5 V or + 15 V power supply operation. 
The +5 V model draws only 10 pA 
quiescent current while the +15 V 
model draws 2 rnA. The device is pack
aged in a 20 pin ceramic DIP package. 

The combination of low ON resistance 
CMOS switches and a laser=trimmed 
nichrome thin film resistor network 
result in a maximum nonlinearity of 
± 1 LSB with 14 bit monotonicity at 
25°C. The gain temperature coefficient 
of the circuit is 10 ppm/oC maximum. 
The resistor network is an R-2R ladder 
with resistance values of 10K and 20K 
ohms. 

The input resistance to the ladder is 
10K ohms for the external reference 
source, which may be ±10 V. Band
width for the reference input is 200 
kHz. The DAC-HAI4B incorporates 
internal protection on the power supply 
and digital input terminals to prevent 
latch-Up problems. 
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BITl 
IN 

+Voo GROUND 

o ~ 

SPECIFICATIONS, Typical at 25°C 

Resolution 
Settling Time, to 1 LSB 
Gain Tempco, max. 
Nonlinearity, max. 
Differential Nonlinearity, max. 
Monotonicity 
Power Supply Sensitivity 

Analog Output Current 
Reference Input Range 
Reference Input Impedance 
Input Logic 
Coding, unipolar 
Coding, bipolar 

DAC-HA14B 

14 Bits 
500 nsec. 
10 ppm/oC 
1 LSB 
1 LSB 
At 25°C 
0.005%/% 

±1 mA 
±lOV 
1QK ±20% 
TIL, CMOS 
Straight Binary 
Offset Binary 

OUTPUT 2 

OUTPUT 1 

FEEDBACK 

--------------------------- ------------------------
PO';.AJer Requirement +4 to +7 VDC at 10 pA 

+ 12 to +20 VDC at 2 mA* 
Package 20 Pin DIP 

*For models designated with -1 suffix 

ORDERING INFORMATION 
Oper, Temp, 

Model Range 

DAC-HA14BC Oto 70C 
DAC-HA14BR -25 to +85C 
DAC-HA14BM -55 to +125C 

DAC-HA14BC-1 Oto 70C 
DAC-HA14BR-1 -25 to +85C 
DAC-HA14BM-1 -55 to +125C 

COVERED BY GSA CONTRACT 

Supply 
Voltage 

+5V 
+5V 
+5V 

+15V 
+15V 
+15V 

Price (1-24) 

$ 69.00 
99.00 

139.00 

69.00 
99.00 

139.00 

©IC MASTER 1978 



ULTRA-FAST, CURRENT OUTPUT Of A CONVERTERS 

FEATURES 
• 8, 10, or 12 Bit Resolution 
• 25 nsec. Settling (8 or 10 Bits) 
• 50 nsec. Settling (12 Bits) 
• Unipolar or Bipolar Operation 
• 10 mA Output Current 

The DAC-HF series features ultra
fast current outputs for 8, 10, and 12 
bit resolutions. These state-of-the-art 
digital to analog converters give output 
settling times of 25 nanoseconds 
maximum for 8 and 10 bits and 50 
nanoseconds maximum for 12 bits. 
They can be used to drive a load 
resistor directly for up to ±1.2 V 
outputs or with a fast inverting 
operational amplifier (Datel System's 
AM-500) for up to ±10 V outputs at 
sub-microsecond settling times. The 
required feedback resistors are 
incorporated inside the unit and give a 

,selection of five different output 
ranges by external pin connection. 

The circuit uses high speed PNP 
current switches combined with a low 
impedance R-2R ladder network. The 
network is fabricated with nichrome 
thin-film resistors which are then laser 
trimmed for optimum linearity. The 
output current is 0 to + 10 rnA or 
+5 rnA with a 200 ohm output 
impedance. 

©IC MASTER 1978 

+15V 

THIN FILM R-2R 
LADDER NETWORK 

BIT 1 2 3- 4 5 6 7 8 9 10 11 12 

MSB DIGITAL INPUTS LSB 

NOTE: FOR DAC-HFIOB PINS 11 & 12 ARE NO CONNECTION 
FOR DAC-HF8B PINS 9,10,11 & 12 ARE NO CONNECTION 

SPECIFICATIONS, Typical at 25°C 

Resolution 
Settling time max.* 
Gain Tempco, max. 
Nonlinearity, max. 

DAC-HF8B 

8 Bits 
25 nsec. 
20 ppm/oC 
~LSB 
~LSB 

DAC-HFIOB DAC-HF12B 

10 Bits 12 Bits 
25 nsec. 50 nsec. 
20 ppm/oC . 20 ppm/oC 
~ LSB ~ LSB 
~LSB ~LSB Diff. Nonlinearity, max. 

Monotonicity Over Operating Temp. Range 
Power Supply Sensitivity .0.01%/% 

Analog Output Ranges 0 to + 10 rnA 
±5mA 

Output Voltage Compliance ± 1.2 V 
Input Logic DTL/TTL 
Coding, unipolar Straight Bin. 
Coding, bipolar Offset Bin. 

0,01%/% 0.01%/% 

Oto +10 rnA 
±5mA 
±1.2 V 
DTL/TTL 
Straight Bin. 
Offset Bin. 

Oto +10 rnA 
±5mA 
±1.2V 
DTLmL 
Straight Bin. 
Offset Bin. 

Power Requirement +15VDC@ 50 rnA +15VDC@60mA +15VDC@70mA 
-15 VDC @ 12 rnA -15 VDC@ 12mA +15VDC@ 12mA 

Package 24 Pin DIP 24 Pin DIP 24 Pin DIP 

*To 1 LSB 

ORDERING INFORMATION 

Oper. Temp. 
Model Range Seal Price (1-24) 

DAC-HFBBGC Oto 70C Epoxy $109.00 
DAC-HFBBMC o to 70C Hermetic 119.00 
DAC-HFBBMR -25 to +85C Hermetic 159.00 
DAC-HFBBMM -55 to +125C Hermetic 189.00 

DAC-HFlOBGC Oto 70C Epoxy 129.00 
DAC-HF lOBMC Oto 70C Hermetic 139.00 
DAC-HFlOBMR -25to +85C Hermetic 179.00 
DAC-HFlOBMM -55 to +125C Hermetic 209.00 

DAC-HF12BGC Oto7OC Epoxy 139.00 
DAC-HF12BMC Oto 70C Hermetic 149.00 
DAC-HF12BMR -25to +85C Hermetic 189.00 
DAC-HF12BMM -55 to +125C Hermetic 219.00 

COVERED BY GSA CONTRACT 
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• .-f SYSTEMS, INC. 

DAC-HK SERIES 
HIGH PERFORMANCE 1 2 BIT DAC'S WITH INPUT REGIST~R 

FEATURES 
• 12 Bit Resolution 
• Input Register 
• 20 ppm/~C Tempco 
• Binary, BCD, or 2~s Compo Coding 
• 3 !JSec. Settling Time 

The DAC-HK series D/A converters 
are high performance 12-bit devices 
with a fast settling voltage output. 
They incorporate a level controlled 

. input storage register and are specifi
cally designed for systems applications 
such as data-bus interfacing with 
computers. When the "load" input is 
high data in the storage register is held, 
and when the load input is low data is . 
transferred through to the DAC. There 
are three basic models available by 
coding option: binary, BCD, and two's 
complement. The output v.oltage ranges 
are externally pin-programmable and 
include: 0 to +2.5 V, 0 to +5 V, 0 to 
+10 V, ±2.5 V, ±5 V, and ±10 V. 

Quad current switches are combined 
with a low T.e. thin film resistor net
work and a iow T.C. Zener reference to 
achieve better than 20 ppm/oC gain 
tempco. Optimum linearity is attained 
by functional laser trimming of the thin 
film nichrome resistors. 

COVERED BY GSA CONTRACT 
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BIN BIT 1 2 3 4 5 6 7 8 9 10 11 12 
BCD 81T 800 «XI 200 100 80 40 20 10 8 4 2 1 

MS8 LS8 
DATA INPUTS 

·For8CO ___ • 

are 4K ohms. 

SPECIFICATIONS, Typical at 25°C 

Resolution 
Settling Time, to Y2 LSB 
Gain Tempco, max. 
Nonlinearity, max. 
Differential Nonlinearity, max. 
Monotonicity 
Power Supply Sensitivity 

Analog Output Voltages 

Output Current 
Input Logic 
Coding, unipolar 
Coding, bipolar 

Power Requirement 

Package 

ORDERING INFORMATION 

DAC-HK12B DAC-HK12D 

12 Bits 3 Digits 
3/lsec. 3/lSec. 
20 ppm/oC 20 ppm/~C 
Y2LSB XLSB 
Y2 LSB X LSB 

Over Oper. Temp. Range 
0.002%/% 0.002%/% 

o to +5 V 
o to +10 V 
±2.5V 
±5V 
±10V 
±5mA 
DTLm!,. 
Straight Bin. 
Offset Bin. 
Two's Compo 

+15 VDC at 15 mA 
-15 VDC at 30 mA 
+5 VDC at 45 mA 
24 Pin DIP 

Oto +2.5 V 
Oto +5 V 
Oto +10V 

+5mA 
DTL/TTL 
BCD 

Oper. Temp. 
Model D~ ... ftA Ceding Sea! .'u •• ., .... 

DAC-HK 12BGC o to 70C Binary Epoxy 
DAC-HK12BMC Oto 70C Binary Hermetic 
DAC-HK12BMR -25to +85C Binary Hermetic 
DAC-HK12BMM -55 to +125C Binary Hermetic 
DAC-HK12BGC-2 Oto70C 2'sComp. Epoxy 
DAC-HK12BMC-2 Oto 70C 2's Compo Hermetic 
DAC-HK 12BMR-2 -25 to +85C 2's Compo Hermetic 
DAC-HK12BMM-2 -55 to +125C 2's Compo Hermetic 
DAC-HK12DGC Oto 70C BCD Epoxy 
DAC-HK12DMC Oto 70C BCD Hermetic 
DAC-HK12DMR -25 to +85C BCD Hermetic 
DAC-HK12DMM -55 to +125C BCD Hermetic 

Price (1-24) 

$ 59.00 
69.00 
99.00 

139.00 
59.00 
69.00 
99.00 

139.00 
59.00 
69.00 
99.00 

139.00 

©IC MASTER 1978 



@D'\iEL 
~SYSTEMS.INC. 
DAC-HP16B. DAC-HP16D 
HIGH RESOLUTION OJ A CONVERTERS 

FEATURES 
• 16 Bit Binary Model 
• 4 Digit BCD Model 
• Linearity to 0.003% 
• 15 ppm/oC Tempco, Max. 
• Voltage Output 

The DAC-HP series are high resolu
tion D/ A converters with voltage 
output. They are self-contained, 
including a low tempco zener reference 
circuit and output operational amplifier, 
all in a miniature 24 pin double spaced 
ceramic DIP package. There are two 
basic models in the series. The DAC
HP16B has 16 bit binary resolution 
with ±0.003% linearity while the 
DAC-HP16D has 4 digit BCD'resolution 
with ±0.005% linearity. Input coding is 
complementary binary and comple
mentary offset binary for the DAC
HP16B and complementary BCD for 

, the DAC-HP16D. The binary version 
operates in both unipolar and bipolar 
modes with output voltages of 0 to 
+ 10 V and ±5 V; the BCD version 
operates in unipolar mode only with 0 
to + 10 V output. 

The DAC-HP design incorporates thin 
film hybrid technology which has been 
in volume production. Selected low 
tempco nichrome on silicon thin film 
resistor networks are combined with 
tightly matched quad current switches 
to achieve 16 bit resolution. 

©IC MASTER 1978 

BIPOLAR 
OFFSET +15V GND -15V 

OaK for BCD model MSB DIGITALINPUTS LSB 

SPECIFICATIONS, Typical at 25°C 

DAC-HP1.,B DAC-HPl6D 

Resolution' 16 Bits 4 Digits 
Settling Time 351-'5ec. 151-'5ec. 
Gain Tempco, max. 15 ppm/~C 15 ppm/OC 
Nonlinearity, max. 0.003% 0.005% 
Monotonicity, 10°C to 40°C 14 Bits 16 Bits 
Power Supply, Sensitivity 0.002%/% 0.002%/% 

Analog Output Ranges o to +10 V Oto +10 V 
±5V 

Output Current ±5mA +5mA 
Input Logie DTL/TTL DTLmL 
Coding, unipolar Compo Bin. Comp. BCD 
Coding, bipolar Compo Off. Bin. 

Power Requirement +15 vbC at 42 mA 
-15 VDC at 36 mA 

Package 24 Pin DIP 

ORDERING INFORMATION 
Oper. Temp. 

Model Range Seal Price (1-24) 

DAC-HP16BMC Oto 70C Hermetic $119.00 
DAC-HP16BMR -25 to +85C Hermetic 149.00 
DAC-HP16BMM -55to +125C Hermetic 199.00 

DAC-HP16DMC Oto 70C Hermetic 119.00 
DAC-HPl.6DMR -25 to +85C Hermetic 149.00 
DAC-HP16DMM -55 to +125C Hermetic 199.00 

COVERED BY GSA CONTRACT 
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r)"r\lEL ~..., SYSTEMS, INC. 
DAC-HZ12B SERIES 
LOW COST. HIGH PERFORMANCE 1 2 BIT 01 A CONVERTERS 

+1SV GND -15V 

BCD BIN 
BIT BIT 

MSB 800 

400 

200 

100 

80 
WEIGHTED THIN FILM 

40 CURRENT RESISTOR 

20 SWITCHES NETWORK 

10 

LSB 

N.C. REF. IN. REF. OUT 

,,0> 
,~ 

':OS 
C FEATURES SPECIFICATIONS, Typical at 25°C 

• 12 Bits Binary 
• 3 Digits BCD 
'. 5 Output Ranges 
• 3 ~c. Settling time 
• 20 ppm/DC Tempco 

The DAC-HZ series are high perfor
mance, hybrid 12 bit binary and 3 digit 
BCD digital-to-analog converters. They 
are complete and self-contained with a 
precision internal reference and fast 
output operational amplifier. Pin 
programmable output voltage ranges 
are provided for a high degree of 
application flexibility; the output 
voltage ranges are 0 to +5 V, 0 to 
+10 V, ±2.5 V, ±5 V, and ±10 V with 

oniy unipoiar ranges avaiiabie on the 
BCD models. 

The internal design utilizes three 
quad current switches, two thin filin 
resistor networks, a precision zener 
reference circuit, reference control 
circuit and output amplifier. The thin 
film resistor networks are functionally 
trimmed with a laser to precisely set 
the binary weights of the current 
switches. The excellent tracking of the 
thin film resistors in conjunction with 
the tightly matched current switches 
results in a differential nonlinearity 
tempco of only 2 ppm/oC. 
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Resolution 
Settling Time, to Y2 LSB 
Gain Tempco. max. 
Nonlinearity, max. 
Diff. Nonlinearity, max. 
Monotonicity 
Power Supply Sensitivity 

Analog Output Ranges 

Output Current 
Input Logic 
Coding, unipolar 
Coding, bipolar 

Power Requirement 
Package 

DAC-HZ12B DAC-HZ12D 

12 Bits 3 Digits 
3 pSec. 3 pSec. 
20 ppm/oC 20 ppm/oC 
Y2 LSB X LSB 
Y2 LSB X LSB 

Over Op. Temp. Range 
0.002%/% 0.002%/% 

o to +5 V 
o to +10 V 
±2.5V 
±5V 
±10V 
±5mA 
DTL/TTL 
Compo Bin. 
Compo Off. Bin. 

o to +2.5 V 
o to +5 V 
o to +10 V 

+5mA 
DTL/TTL 
Compo BCD 

±15 VDC at 35 mA 
24 Pin DIP 

OROERING INFORMATION 
Oper. Temp. 

Model Range Seal 

DAC-HZ12BGC o to 70C Epoxy 
DAC-HZ12BGR -25 to +85C Epoxy 
DAC-HZ12BMC o to 70C Hermetic 
DAC-HZ12BMR -25 to +85C Hermetic 
DAC-HZ12BMM -55 to +125C Hermetic 

DAC-HZ12DGC o to 70C Epoxy 
DAC-HZ12DGR -25to +85C Epoxy 
DAC-HZ12DMC o to 70C Hermetic 
DAC-HZ12DMR -25 to +85C Hermetic 
DAC-HZ12DMM -55 to +125C Hermetic 

COVERED BY GSA CONTRACT 

Price (1-24) 

$ 39.00 
55.00 
49.00 
69.00 

119.00 
39.00 
55.00 
49.00 
69.00 

119.00 

©IC MASTER 1978 
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SHM-IC-1, SHM~LM-2 
. MONOLITHIC SAMPLE-HOLDS 

FEATURES 
• Acquisition Time to 5 /lsec. 
• 0.01% Accuracy 
• Bandwidth to 2 MHz 
• 0.01% Feedthrough 
• Low Cost 

These monolithic sample-hold devices 
feature excellent performance specifi
cations at a low price. They are 
self-contained units requiring only an 
external hold capacitor for operation. 
The SHM-LM-2 operates in a fixed gain 
configuration of + 1 while the 
SHM-IC-1 can be externally connected 
for gains of ± 1 or for higher gains by 
means of two external resistors. Both 
models consist of a high impedance 
input amplifier, a fast electronic switch, 
and a high impedance output buffer 
amplifier. The circuit operates in a 
closed loop configuration for maximum 
accuracy. 

Accuracy is 0.01% for both models 
making them useful in 12 bit AID 
converter applications. For a 1000pF 
hold capacitor the acquisition time is 
5 /lsec:for the SHM-IC-1 and 6 /lsec. for 
the SHM-LM-2. Better accuracy with 
lower feedthrough and hold mode droop 
can be achieved by using higher value 
hold capacitance such as .01 /IF. 

©IC MASTER 1978 

OFFSET 

SAMPLE SAMPLE 
CONTROL CONTROL 

REFERENCE 

300n 

SHM-LM-2 

HOLD 
CAPACITOR 

SPECIFICATIONS, Typical at 25°C, CH = 1000pF 

SHM-IC-l SHM-LM-2 

Accuracy 0.01% 0.01% 
Acquisition Time to 0.01 % 5 flSec. 6/lsec. 
Acquisition Time to 0.1% 4 flSec. 5/lsec. 
Aperture Delay Time 50 nsec. 100 nsec. 
Hold Mode Droop 5OIlV/nsec. 200/lV/nsec. 
Hold Mode Feedthrough, max. 0.01% 0.01% 
Bandwidth 2 MHz 1 MHz 
Sample-to-Hold Error, max. 20mV 25mV 

Gain ±1 +1 
Input Voltage Range, min. ±10V ±11.5 V 
Input Impedance 108 ohms 1010 ohms, 
Input Bias Current, max. 200 nA 50 nA 
I nput Offset Voltage Drift 20/lV/oC 10 mV~'< 
Digital Control DTL, TTL DTL, TTL, CMOS 
Output Voltage, min. ±10V ±11.5 V 
Output Current ±5 rnA ±5mA 

Power Requirement ±15 V at 5 rnA ±15 Vat 6 rnA 
Package 14 Pin DIP TO-99 

>:-Over Oper. Temp. Range 

ORDERING INFORMATION 
Oper. Temp. 

Model Range Package Price (1-24) 

SHM-IC-l o to 70C Ceramic $19.00 
SHM-IC-IM -55 to +125C Ceramic 40.00 
SHM-LM-2 o to 70C Metal 7.95 
SHM-LM-2M -55 to +125C Metal 35.00 

COVERED BY GSA CONTRACT 
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HARRIS 
SEMICONDUCTOR HI-200 
A DIVISION OF HARRIS CORf>ORATION 

Dual SPST CMOS Analog Switch 

FEATURES 

• ANALOG VOLTAGE RANGE ±15V 

• ANALOG CURRENT RANGE SOmA 

• TURN-ON TIME 240ns 

• LOW RON 55S1 

• LOW POWER DISSIPATION 15mW 

• TIL/CMOS COMPATIBLE 

• NO DIGITAL INPUT CURRENT SPIKE 

APPLICATIONS 

• HIGH FREQUENCY ANALOG SWITCHING 

• SAMPLE AND HOLD CIRCUITS 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING NETWORKS 

PINOUT 

Package Code 4B Package Code 20 

Top Vie~v 

V+ 

I 7 

~9 VREF 

iN2~~V_ 
OUT 2 

TO-116 
TO-l00 

CA UTI 0 N: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

DESCRIPTION 

H 1-200 is a monolithic device comprising two independently 
selectable SPST switches which feature fast switching speeds' 
(290ns) combined with low power dissipation (15mW at 250 C). 
Each switch provides low "0 N" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to SOmA. Employing Dielectric Isolation and Complementary 
CMOS processing, HI-200 operates without any applications 
problems induced by latch-up or SCR mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-200 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filters and op amp gain switching 
networks. 

HI-200 is available in D.LP. (T0-116) and metal (T0-l00) cans. 
HI-200-2 is specified from -550 C to +1250 C while HI-200-5 
operates from DoC to + 750 C. H 1-200 is functionally and pin 
compatible with other available "200 series" switches. 

FUNCTIONAL DIAGRAM 

SWITCH OPEN 
FOR LOGIC HIGH 

.__---.... OINl 

~ __ -+.....( J OUT 1 

IN 2 

L-------In OUT 2 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 

i 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 6 and 10 
VREF to Ground 
Digital Input Voltage: 

Analog Input Voltage (One Switch) 

ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

+40V 
+20V, -5V 
+VSupply +4V 
-VSupply -4V 
+VSupply +2.0V 
-VSupply -2.0V 

Total Power Dissipation* 
Operating Temperature 

HI-200-2 
HI-200-4 
HI-200-5 

Storage Temperature 

450mW 

-550C to +1250C 
-200C to +850C 
OOC to +750C 
-650C to +1500C 

*Derate 6mW/oC Above T A = 750C 

Supplies = +15V, -15V; VREF = Open; VAH(logic level High) = 3.0V VAl(logic level low) = +0.8V 
For Test Conditions, consult Performance Characteristics 

HI-200-2** HI-200-5 

-55°C to +1250C OOC to +750C 
PARAMETER TEMP. MIN. 

ANALOG SWITCH CHARACTERISTICS 
* VS, Analog Signal Range Full 

* RON, On Resistance (Note 1) +250C 
Full 

* IS(OFF), Off Input Leakage Current +250C 
Full 

* IO(OFF), Off Output Leakage Current +250C 
Full 

* IOWN), On Leakage Current +250C 
Full 

DIGITAL INPUT CHARACTERISTICS 
V A L, Input L-ow Threshold Full 
V AH, Input High Threshold Full 

* lA, Input Leakage Current (High or Low) (Note 2) Full 
I 

SWITCHING CHARACTERISTICS 

tOPEN, Break - Before Make Delay (Note 3) +250C 

ton' Switch on Time +250C 

toff, Switch off Time +250C 

. "Off Isolation" (Note 4) +250C 

Cs (0 FF), I nput Switch Capacitance +250C 

Co (OFF). I +250C 

Output Switch Capacitance 
+250 C CO(ON), 

CA, Digital Input Capacitance +250C 

CDS (0 FF), Orain-To-Source Capacitance +250C 

POWER REOUIREMENTS (Note 5) +250C 
PO, Power Dissipation Full 

* 1+, Current (Pin 10) 
+250C 
Full 

* 1-, Current (Pin 6) +250 C 
Full 

NOTES: 1. V OUT = ±10V lOUT = 1mA 
2. Digital Inputs Are MOS Gates - Typical Leakage is 

Less Than 1 n A 

3. V AH = 4.0V 

*100% Tested For Dash 8 At +250 C And +1250 C Only 

-15 

3.0 

TYP. MAX. MIN. TYP. MAX. UNITS 

+15 -15 +15 V 

55 70 55 80 n 
80 100 72 100 n 
1 1 nA 

100 500 10 500 nA 

1 1 nA 
100 500 10 500 nA 

.02 .02 nA 
6 500 6 500 nA 

0.8 0.8 V 
3.0 V 

1.0 1.0 J1A 

60 60 ns 

240 500 240 ns 

330 500 500 ns 

70 70 dB 

5.5 5.5 pF 

5.5 5.5 pF 

11 11 pF 

5 5 pF 

0.5 0.5 pF 

15 15 mW 
60 69 mW 

0.5 0.5 rnA 
2.0 2.0 rnA 

0.5 0.5 rnA 
2.0 2.0 rnA 

4. V A = +3V. RL = 1Kn: c L = 10pF. Vs = 3VRMS. 

f. 100 kHz 
5. V A = +3V or V A = OV For Both Switches 

**Note: HI-200-4 has same specifications as HI-200-2 over the reduced temperature range -200C to +850C 
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SCHEMATIC DIAGRAMS 

TTL/CMOS 
REFERENCE CI RCUIT 

* 

*TTL Interface: Leave VREF Open 

*CMOS Interface: If VOO >+5.5V, 
Connect VOO to VREF for 
Higher Noise Immunity; 
Otherwise Leave Open. 

DIGITAL INPUT BUFFER 
AND LEVEL SHIFTER 

200n 

ALL N-CHANNEl 
BODIES TO V-

396 

ALL P-CHANNEl 
BODIES TO V+ 

EXCEPT AS SHOWN. 

TO 
VLL 
TO 

hREF 

~ 

A' ') 

'Vu 

A' 

V+ 

V-

SWITCH CELL 

I mNlIl 
,vJ N'W 

Pll 
OUTPUT 

P12 

_--+--+-~ A' 

'---+--+---+--+---'1>.' 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 

(UNLESS OTHERWISE SPECIFIED TA = 25°C, VSUPPLY = ± 15V, V AH = 3.0V VAL = O.8V AND VREF = OPEN). 
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ON RESISTANCE vs. ANALOG SIGNAL LEVEL, 
SUPPLY VOLTAGE AND TEMPERATURE 

V2 
RON = lmA 

- lmA 

OUT 

HI-200 

ON RESISTANCE vs. TEMPERATURE 

VIN = OV 

---~ 
",.,...-
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~ 
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~ 

.". .-. 

-50 -25 

", 

" -...... 
-............... 

-10 

o +25 +50 +75 +100 

Ambient Temperature _oC 

, (HI-200) 
ON RESISTANCE vs. ANALOG SIGNAL LEV.EL 

AND POWER SUPPLY VOLTAGE 

I 
V+ = +10V 
V-=-10V 

~ 
~ ------- ---
~ 

100.......... 

V+ = +12.5V V"' 
V-=-l~ 

v+ = +15V 

-
V_=-15V~""""" 

--~ -

-5 o +5 +10 

Analog Signal Level - Volts 
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PERFORMANCE CHARACTERISTICS AND-TEST CIRCUITS (continued) 
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SWITCH LEAKAGE CURRENT vs. 
TEMPERATURE (HI-200) 
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±15V 

~ 

I I 
!6 ±7 

OFF LEAKAGE CURRENT 
vs. TEMPERATURE 

IS(OFF) 

.I. 

ON LEAKAGE CURRENT 
vs. TEMPERATURE 

IN 

OUT 

HI-200 

-=- ±15V 

.I. 

SWITCH CURRENT 
vs. VOLTAGE 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 

(HI-200) 
SWITCH TIME vs. TTL LOGIC LEVEL 

500 

400 1\ 
\ t<JF 

en 
c: 
I 300 

Q) 

E 
i= 

7" 
~BREAK-BEFORE-MAKE \. r--

I I 

~~ I I 
tON: 240n5_ -

oJ:: 

~ 
200 .~ 

en 

i""""o- ........... 
MAKE-BEFORE-~ 

- BREAK 

100 

o 
2.5 3.0 3.5 4.0 4.5 5.0. 

TTL Logic Level (V AH) - Volts 

SWITCHING WA VEFORMS 

DIGITAL 
INPUT ----

SWITCH 
OUTPUT __ O_V _____ J 

tON, tOFF (TTL INPUT) 
V AH = +4.0V 

I , 

iAJ \... 

Top: TTL Input Vertical: 2V/Div. 
Bottom: Output Horizontal: 200ns/Div. 
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ON/OFF SWITCH TIMEvs. 
LOGIC LEVEL 

HI-200 

tON, tOFF(CMOS INPUT) 
VREF =.OPEN,\V AH = +15V 

f( 
r 

J 

I " I l 
IJ I\. 

Top: CMOS Input Vertical: 5V/Oiv. 

IN 

OUT 

35pF 

Bottom: Output Horizontal: 200ns/Div. 
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• 

m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• ANALOG VOLTAGE RANGE ±15V 

• ANALOG CURRENT RANGE 80mA 

• TURN-ON TIME 185ns 

• LOW RON 65S1 

• LOW POWER DISSIPATION 15mW 

• TTl/CMOS COMPATIBLE 

• NO DIGITAL INPUT CURRENT SPIKE 

APPllCA TIONS 

• HIGH FREQUENCY ANALOG SWITCHING 

• SAMPLE AND HOLD CIRCUITS 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING NETWORKS 

PIN OUT 

Package Code 4B 
Top View 

A1 

J~j ~'6A2 
OUT 1 2--r-- t+'50UT2 

IN 1 3 14 IN 2 

'1- 4-.J I 
13 V+ I 

GNO 5 12 VREF 

IN 4 6 11 IN 3 

OUT 4 7 10 OUT 3 

A4 8 9 A3 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

DESCRIPTION 

HI-201 
Quad SPST CMOS 

Analog Switch 

HI-201 is a monolithic device comprising four independently 
selectable SPST switches which feature fast switching speeds 
(185ns) combined with low power dissipation (15mW at 250 C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and Complementary 
CMOS processing, HI-201 operates without any applications 
problems induced by latch-up or SCR-mode phenomena . 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-201 is an ideal component for use in high frequency analog 
switching. Typical appliations include signal path switching, 
sample and hold circuit, digital filters and op amp gain switching 
networks. 

HI-201 is available in a 16 lead dual-in-line package. HI-201-2 
is specified from -550 C to +1250 C while HI-201-5 operates 
from OOC to + 750 C. H 1-201 is functionally and pin compatible 
with other available "200 series" switches. 

FUNCTIONAL DIAGRAM 

TYPICAL SWITCH 

IN 

.r------..... O 

~I ~I"-------......-.....~ ~ ---"[>_' ---+11_OoT 
SWITCH OPEN . 

FOR LOGIC HIGH '------

, 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 4 and 13 
VREF to Ground 
Digital Input Voltage: 

Analog Input Voltage (One Switch) 

+40V 
+20V,-5V 
VSupply(+) +4V 
VSupplyH -4V 
+VSupply +2.0V 
-VSupply -2.0V 

Total Power Dissipation* 
Operating Temperature 

HI-201-2 
HI-20l-4 
HI-201-5 

Storage Temperature 

750mW 

-550C to +1250C 
-200C to +S50C 
OOC to +750C 
-650C to + 1500C 

*Derate SmW/oC Above TA = +750C 

ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 
Supplies = +15V. -15V; VREF = Open; V AH (Logic Level High) = 3.0V VAL (Logic Level Low) = +O.SV 
For Test Conditions. consult Performance Characteristics 

HI-201-2** HI-201-5 

-55°C to + 125°C OOC to +750C 
PARAMETER TEMP. -MIN. TYP .. MAX. MIN. TYP. 

ANALOG SWITCH CHARACTERISTICS 
*VS. Analog Signal Range Full -15 +15 -15 

*RON. On Resistance (Note 1) +250C 65 80 65 
Full 85 125 75 

*IS(OFF). Off Input Leakage Current +250C 2 2 
Full 500 

*IO(OFF). Off Output Leakage Current +250C 2 2 
Full 500 

* 'O(ON). On leakage Current +250C 2 2 
Full 500 

DIGITAL INPUT CHARACTERISTICS 
VAL. I nput low Threshold Full 0.8 
V AH. Input High Threshold "Full 3.0 3.0 

*IA.lnput Leakage Current (High or Low) (Note 2) Full 1.0 

SWITCHING CHARACTERISTICS 

tOPEN. Break - Before Make Delay (Note 3) +250 C 30 30 

ton. Switch ON Time +250C 185 500 185 

toft. Switch OFF Time +250C 220 500 220 

"Off Isolation" (Note 4) +250C 80 80 

Cs (OFF). Input Switch Capacitance +250C 5.5 5.5 

Co (OFF). I +250C 5.5 5.5 

Output Switch Capacitance 
+250 C CO(ON) 11 11 

CA. 0 igital I nput Capacitance +250C 5 5 

COS (0 FF). Orain-To-Source Capacitance +250C 0.5 0.5 

POWER REQUIREMENTS (Note 5) +250C 15 15 
PO. Power Dissipation Full 60 

+250C 0.5 0.5 
*1+\. Current (Pin 1311 Full 2.0 

+250 C 0.5 0.5 
it 1- Current (Pin 4.) Full 2.0 

MAX. UNITS 

+15 V 

100 n 
125 n 

nA 
250 nA 

nA 
250 nA 

nA 
250 nA 

0.8 V 
V 

1.0 JlA 

ns 

ns 

ns 

dB 

pF 

pF 

pF 

pF 

pF 

mW 
60 mW 

mA 
2.0 mA 

mA 
2.0 mA 

NOTES: I. V OUT = ~lOV lOUT = lm~ 4. VA = 5V. RL = 1 Kn. C L = 10pF. Vs = 3VRMS.f = 100KHz 
2. Digital Inputs Are MaS Gates - Typical Leakage is 

Less Than 1 nA 
3. V AH = 4.0V 

*,100% Tested for Dash 8. ("Full' Tested at +250C to +1250C) 

5. v A = +3V or V A = OV For all Switches 

** Note: H 1-201-4 has same specifications as H 1-201-2 over the reduced temperature range -200C to +850C 
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TTL/CMOS 
REFERENCE CIRCUIT 

·TTL Interface: Leave VREF Open 

'CMOS Interface: If VOO > +5.5V. 

402 

Connect VOO to VREF for 
Higher Noise Immunity; 
Otherwise Leave Open. 

DIGITAL INPUT BUFFER 
AND LEVEL SHIFTER 

200n 

ALL N-CHANNEl 
BODIES TO v-
ALL P-CHANNEl 
BODIES TO V+ 

EXCEPT AS SHOWN. 

V+ 

V-

• 

SWITCH CELL 

A' )>---T~-----.=t----, 

mNl1l 
r-------~----------~ 

OUTPUT 

Pt2 

A' >-------------~----------~ 

.... ---+--+---!~ A' 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS· 

(UNLESS OTHERWISE SPECIFIED TA:= 25°C, VSUPPLY =±15V, V AH = 3.0V VAL = O.8V AND VREF = OPEN). 
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ON RESISTANCE vs. ANALOG SIGNAL LEVEL, 
SUPPLY VOLTAGE AND TEMPERATURE 

lmA -
OUT 

.. :tYIN 

ON RESISTANCE vs. TEMPERATURE 

V1N = ov ~ ..",.. 
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.....----
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,--. 
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-25 +25 +50 +75 +100 +125 

Ambient Temperature - °c 

(HI-20l) 
ON RESISTANCE vs. ANALOG SIGNAL LEVEL 

AND POWER SUPPLY VOLTAGE 
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/ ",,--
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V-=-I~ I' 
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Analog Signal Level - Volts 

.. 403 

"-e 
+-' 
() 
:::s 
'C 
c 
e 
() 

,E 
Q) 

en 
(J) 
.~ 

"-as 
J: 



10... 

o -(,) 
::l 

"'C 
C 
o 
(,) 

E 
Q) 

ur 
t/) 

"i:: 
10... 
as 
J: 

• PERFORMANCE CHARACTERISTICS AIID TEST CIRClJlTS (continued) • 
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SWITCH LEAKAGE CURRENT vs. 
TEMPERATURE (HI-201) 
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SWITCHING WAVEFORMS 

DIGITAL VAH 
INPUT 

SWITCH 
OV OUTPUT 

tON, tOFF(TTL INPUT) 
VIN = 3.5V 

~ 

,[ , 

I 

./ 'rJ 
Top: TTL Input 
Bottom: Output 
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1\ 

1\ 
\ 
\ 
~ 

Horizontal: lOOns/Diy. 
Vertical: 2V/Div. 

VAL = OV 

tON 

tON, tOFF(CMOS INPUT) 
VREF = OPEN, VIN = +15V 

( 

I 
rJ 

Top: CMOS Input 
Bottom: Output 

., 

" \ 
~ 

Vertical: 5V/Div. 
Horizontal: lOOns/Diy. 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• LEAKAGE AT +1250 C (TYPJ 

• SIGNAL RANGE 

• "ON" RESISTANCE (TYPJ 

• ACCESS TIME (TYPJ 

• DTL!TTL COMPATIBLE ADDRESS 

• -550 C TO +1250 C OPERATION 

APPllCA TIONS 

• SIGNAL SELECTOR 

• CHOPPER 

• SAMPLE AND HOLD 

• GAIN SWITCHING 

40nA 

±15V 

125n 

500ns 

1~· :.<1+16 

Package Code 48 
ADDRESS 2 ADDRESS 1 

+5.0V SUPPLY 

ENAB'i1 
ADDRESS 3 

DUT4 
: :--::;1 :: ~:~SUWlV 

, I 

2~ 15 NEG. SUPPLY 

IN 4 6 I : 11 OUT 1 

o~:: :p g:o ~:: 1 

TRUTH TABLE 

INPUT SWITCH 
ADDRESS CHANNElS 

Al A2 A3 EN 2 3 
l X X DN DN 
H X X OFF OFF 
X l X ON ON 
X X H ON ON 
X H l OFF OFF 
X X H OFF OFF OFF OFF 

H~+4.0V VS+O.4V 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HI-1BOOA 
low leakage 

Dual DPDT Analog Switch 

DESCRIPTION 

The H 1-1800A is a general purpose analog switch which may 
be used as a signal selector, multiplexer, chopper, or cross
point switch for signals from D.C. to R.F. The configuration 
is two independent DPST switches with versatile TTL com
patibile addressing logic which allows connection as two 
SPOT, or as a single DPDT, SPOT, or SPST switch by con
nection of external jumpers. ON resistance decreases corre
spondingly when switching elements are connected in par
allel. The H 1-1800A is fabricated on a single dielectrically 
isolated chip using complementary Nand P channel MOS 
devices. This unique process produces exceptionally low 
leakage currents (even at +1250 C), constant ON resistance, 
low power dissipation, and fast switching. The Hi-1BOOA is 
available in a hermetic 16 pin dual-in-line package. 

FUNCTIONAL DIAGRAM 

I 
I 

E"Ne>-----+ 
! 

AaD---U __ 

rI,r---O IN 1 

L..---+_{] 0 UT 1 

...---+-() IN 2 

L---OOUT2 

r----OIN3 

L--I-----..) 0 UT 3 

...---+-() IN 4 

'---()OUT4 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 

406 ©IC MASTER 1978 



SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Supply Voltage Between Pins 14 and 15 

Logic Supply Voltage. Pin 2 

40.0V 

30.0V 

Analog Input Voltage: V+Supply +2V V-Supply -2V 

ELEC 

Sup 

TRICAL CHARACTERISTICS 

plies = +15V. -15V. +5.0V 

PARAMETER 

ANALOG CHANNEL CHARACTERISTICS 

* VIN. Analog Signal Range 

* RON. ON Resistance (Note 3) 

* IS (0 F F), I nput Leakage Current 

* 10 (OFF), Output Leakage Current 

* 10 (ON), On Channel Leakage Current 

-
DIGITAL INPUT CHARACTERISTICS 
VIL.lnput Low Threshold 

VIH.lnput High Threshold (Note 4) 

* liN. Input Leakage Current 

SWITCHING CHARACTERISTICS 
tAo Access Time (Note 5) 

Break-Before-Make Delay 

CI N. Channel I nput Capacitance 

COUTo Channel Output Capacitance 

CD. Digital Input Capacitance 

POWER REQUIREMENTS 
PD. Power Dissipation 

POS• Standby Power (Note 6) 

* 1+. Current Pin 14 

* '-. Current Pin 15 

* I L Current Pin 2 

TEMP. 

Full 

+250C 
Full 

Full 

Full 

Full 

Full 

Full 

Full 

+250 C 

+250C 

+250 C 

+250 C 

+250 C 

Full 

Full 

Full 

Full 

Full 

NOTES: 1. Voltage ratings apply when voltages at all other pins 
are within their nominal operating ranges. 

2. Derate ~.25 mWjOC above tA = +750C 
3. VOUT =:!: 10V lOUT = -100J.LA. 

4. To drive from DTL/TTL circuits. 1 K pullup resistors 
to +5.0V supply are recommended. 

*100% Tested for Dash 8. ("Full" Tested at +250 C to +1250C) 

©IC MASTER 1978 

Digital I nput Voltage 

Total Power 0 issipation 

Storage Temperature Range 

HI·1800A·2 

V-Supply• V+Supply 

780 mW (Note 2) 

-65°C to +1500 C 

HI·1800A·5 
-55°C to + 125°C OOC to +750C 

MIN. 

-15 

4.0 

TYP. MAX. MIN. TYP. MAX. UNITS 

+15 -15 +15 V 

125 200 125 200 n 
250 250 n 

40 100 40 100 nA 

40 100 40 100 nA 

40 100 40 100 nA 

0.4 0.4 V 

4.0 V 

.01 1 .01 1 JlA 

500 500 ns 

200 200 ns 

8 8 pF 

8 8 pf 

5 5 pF 

10 10 mW 

10 10 mW 

O.OOt 0.5 0.001 1 rnA 

0.5 

0.5 

1 0.5 2 rnA 

1 0.5 2 rnA 

5. Time measured to 90% of final output level; 
VOUT = -5.0V to +5.0V. Digital Inputs = 
O.4V to +4.0V. 

6. Voltage at Pin 3. ENABLE ~ +4.0V. 

407 



• PERFORMANCE CHARACTERISTICS 

Test Circuit 

ON RESISTANCE vs 
ANALOG SIGNAL LEVEL 

~ 100 A 

• V2 --....... 1 

~'_N~~ __ ~~~~~OUT 

O~ __ L-__ L-__ L-__ ~ __ ~ __ ~ __ -L __ -L __ -L __ -J 

-10 -8 -6 -4 -2 +2 +4 +6 +8 +10 

408 

VI - SIGNAL lEVel IVOl TSI 

ON/OFF LEAKAGE CURRENTS vs 
TEMPERATURE 

OFF LEAKAGE ON LEAKAGE 

Test Circuit 

IOnA 

InA 

100 pA 

", 
10 pA 

2S 

/ 
./ 

50 

IN ------.OUT 

i 
I 

IsIOFFI = lolOFFI = lolONI, 

/ 

./ 

/ 

/ 

7S 
TEMPERATURE _DC 

i 

./ 

/ 
~ 

100 125 

Test Circuit 

+5V DC 

ON CHANNEL CURRENT 
vs VOLTAGE 

-2 -1 +1 +2 

VOLTAGE ACROSS SWITCH 

ACCESS TIME 

INl 

OUT 
IN 3 

+3 

-5V DC SCOPE 

+4V r---l 
+O.4V --1 L 

+4 

[ II lit] I I I I 
I I I 

Al' A3 INPUT 
~ 2V1D1V. 
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SCHEItIATICDIAGRAM 

ADDRESS INPUT BUFFER 

ALL N-CHANNEL BODIES TO V
ALL P-CHANNEL BODIES TO V+ 
UNLESS OTHERWISE INDICATED 

DECODER GATE 

EN O-..----------i 

MULTIPLEX SWITCH 
FROM DeCODe 

FROM DECODE 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

H 1-5040 thru H 1-5051 
HI-5046A and HI-5047A 

FEATURES 

• WIDE ANALOG SIGNAL RANGE ±15V 
• LOW "ON" RESISTANCE (TYP) 25n 
• HIGH CURRENT CAPABILITY (TYP) 80mA 
• BREAK-BE FORE-MAKE SWITCHING 

TURN-ON TIME (TYP) 370ns 
TURN-OFF TIME (TYP) 280ns 

• NO LATCH-UP 
• INPUT MOS GATES ARE PROTECTED FROM ELEC

TROSTATIS DISCHARGE 
• DTL, TTL, CMOS, PMOS COMPATIBLE 

APPllCA TIONS 

• HIGH FREQUENCY SWITCHING 

• SAMPLE AND HOLD 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING 

FUNCTIONAL DESCRIPTION 

Package Code 48 

PART f';UMBER TYPE RON 

HI-5040 SPST 7sn 

HI-5041 DUAL SPST 7sn 

HI-S042 SPOT 7sn 

HI-504J DUALSPDT 7sn 

HI-S044 . DPST 75n 

HI-504S OUALDPST 7sn 

HI-S046 DPDT 7sn 

HI-S046A DPDT JOn 

HI-S047 4PST 7Sn 

HI-S047A 4PST Jon 

HI-S048 DUAL SPST Jon 

HI-S049 DUAL DPST Jon 

HI-SOSO SPOT Jon 

HI-S051 DUAL SPOT Jon 

CAUTt ON: T~ese devices are sensitive to electrostatic discharge. 
Users should follow Ie Handling Procedures specified on pg. 1-4. 

CMOS Analog Switches 

DESCRIPTION 

This family of CMOS analog switches offers low-resistance 
switching performance for analog voltages up to the supply 
rails and for signal currents up to 80mA. "ON" resistance is low 
and stays reasonably constant over the full range of operating 
signal voltage and current. RON remains exceptionally constant 
for input voltages between +5V and -5V and currents up to 
50mA. Switch impedance also changes very little over temp
erature, particularly between OOC and +750 C. RON is nomin
ally 25 ohms for HI-5048 through HI-5051 and HI-5046A1 
5047A and 50nfor HI-5040 through HI-5047. 

All deyices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
Performance is further enhanced by Dielectric Isolation pro
cessing which insures latch-free operation with very low input 
and output leakage currents (O.8nA at 250 C). This family of 
switches also features very low power operation (1.5mW at 
250 C). 

There are 14 devices in this switch series which are differentiated 
by type of switch action and value of R ON (see Functional 
diagram). All devices are available in 16 pin D.I.P. packages. 
The H 1-5040/5050 switches can directly replace I H-5040 series 
devices and are functionally compatible with the DG 180/190 
family. Each switch type is available in the -550 C to + 1250 C 
and OOC to + 750 C performance grades. 

FUNCTIONAL DIAGRAM 

TYPICAL SWITCH 

Ao--(>-rE 
, 
~h 

I I I I 
I ' c;: F 

I 

.--------oS 

L-..------+-~O 0 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICA TIONS 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (v+ -V-) 
VR to Ground 
Digital and Analog 

Input Voltage 

36V 
V+,V

V++4V 
V--4V 

ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Analog Current (S to D) 
Total Power Dissipation* 
Operating Temperature 

HI-50XX-2 
HI-50XX-5 

Storage Temperature 

SOmA 
450mW 

-55°C to +1250 C 
OOC to +750 C 

-65°C to +1500 C 

*Derate 6mW/oC above T A = 75°C 

Supplies=+15V,-15V; VR = OV; . VAH (Logic Level High) = 3.0V;VAL (Logic Level Low) =+O.SV, VL =+5V 
For Test Conditions, consult Performance Characteristics 

-55°C to + 125°C OOC to +750C 
PARAMETER TEMP MIN TYP MAX MIN TYP MAX UNITS 

ANALOG SWITCH CHARACTERISTICS 

* Analog Signal Range Full -15 +15 -15 +15 V 

* Hon,"ON" Resistance (Note la) +250 C 50 50 n 
Full 75 75 n 

* Ron,"ON"Resistance (Note lb) +250C 25 25 n 
Full 50 50 ·n 

Ron, Channel-to-Channel Match (Note la) +250C 2 10 2 10 n 
Ron, Channel-to-Channel Match (Note lb) +250 C 1 5 1 5 n 

* IS(OFF) = 10(OFF), Off Input or Output +250 C 0.8 0.8 nA 
Leakage Current Full 100 500 100 500 nA 

IO(ON), On Leakage Current +250 C 0.01 0.01 nA 
Full 2 500 2 500 nA 

* 

DIGITAL INPUT CHARACTERISTICS 

VAL, Input Low Threshold Full 0.8 0.8 V 
V AH, Input High Threshold Full 3.0 3.0 V 

* lA, Input Leakage Current (High or Low) Full .01 1.0 .01 1.0 J.lA 

SWITCHING CHARACTERISTICS 

ton' Switch "ON" Time +250 C 370 1000 370 ns 
taft, Switch "OFF" Time +250 C 280 500 280 ns 
Charge Injection (Note 2) +250 C 5 20 5 rnV 
"OFF Isolation" (Note 3) +250C 75 80 80 dB 
"Crosstalk" (N ote 3) +250 C 80 88 88 dB 

CS(OFF), Input Switch Capacitance +250C 11 11 pF 

COlO FfJ'j +250C 11 11 pF 
Output Switch Capacitance 

COlON), +250 C 22 22 pF 
CA, ~igital Input Capacitance +250C 5 5 pF 
CDS (OFF), Orain-To-Source Capacitance +250 C 0.5 0.5 pF 

POWER REQUIREMENTS 

PO, Quiescent Power Dissipation +250C 1.5 1.5 rnW 

* 1+, + 15V Quiescent Current Full 0.3 0.5 rnA 

* 1-, -15V Quiescent Current Full 0.3 0.5 rnA 

* I L, +5V Quiescent Current Full 0.3 0.5 rnA 

* IR' Gnd Quiescent Current Full 0.3 0.5 rnA 

NOTES: 1. VOUT = !10V, lOUT = 1mA 
a) For HI-5040 thru HI-5047 
b) For HI-5048thru HI-5051, HI-5046A/5047A 

2. V IN = OV, CL = 10,OOOpF 

3. RL = 100n, f= 100 KHz, V IN = 2 V pp, CL =5pF 

*100% Tested for Dash 8. ("Full" Tested at +250 C to +1250 C) 
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I SWITCH FUNCTIONS SWITCH STATES ARE FOR LOGIC "1" INPUT •. 

SPST DUALSPST SPST 
HI-5040 (75 Q) HI-5041 (75Q) HI-5042 (7SQ) 

Vl V+ Vl V+ Vl V+ 

11 

5 
16 1 

0 
5, 

16 
16 5, 0, 

I Al 

1 
52 02 

I A2 
--' A 

52 

14 

VR VR v-

DUAL SPST DPST DUAL DPST 
HI-5043 (75Q) HI-5044 (75Q) HI-5045 (75 Q) 

Vl v+ Vl V+ 
Vl V+ 

11 11 

5, 0, 16 5, 0, 5, 0, 
53 53 03 03 
Al 

52 02 
Al 

t.... A2 I A2 
0 52 02 A --' 

+or 52 02 
0 54 04 54 04 
:::J 

"0 14 
c: 
0 VR v-
.2 VR v- VR v-

E 
CD DPDT 4PST DUALSPST ... (f) __ .. _ 

HI...;5046 (75 Q) HI-5047 (75Q) HI-5048 (30Q) 
(J) HI-5046A (30n) HI-5047A (30Q) .~ 

t.... 
as 
:c Vl V+ Vl V+ Vl V+ 

11 

5, 0, 
51 0, 5, 0, 
52 02 52 02 Al 
53 03 53 03 
s.. 04 54 04 
A A 5 

52 

VR V- VR V- VR v-

DUAL DPST SPST DUALSPST 
HI-5049 (30n) HI-5050 (30Q) HI-5051 (30 n) 

VL Vl V+ Vl 

t12 j'2 ~ 1'2 
5,0 161 51 (I 161 

. -' c: II 01 $3 
4 

52 
4 I 3 

02 
Al 

I 

A2 : A2 
52 02 A --' 52 02 
84 04 54 04 

14 
14 

VR V- VR V- VR V-
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS ~ 

(UN LESS OTHERWISE SPECIFIED T A = 25°C, V+ = +15V, V- = -15V, VL = +5V, VR = OV, V AH = 3.0V and VAL = O.SV 

w 1.2 u 
z 
<t:_ 
~u 

1.1 eno 
-Lr) en N 
~ + 

0 
k~ 1.0 
00 w 
~a: 0.9 
wa: 
NW 
- u.. ....Jw 0.8 <t:a: 
~-a: 
0 0.7 z 
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ON RESISTANCE vs. ANALOG SIGNAL LEVEL, 
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AND POWER SUPPLY VOLTAGE 
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I PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continlJed) I 
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ON/OFF LEAKAGE CURRENT vs. TEMPERATURE 

10nA 
IS(OFF) ~ IO(OFF) Vlo' 

lnA 

100pA 

~ 

. V 
10pA ./ 

250 500 750 

W 
t..:I 
Z 

TEMPERATURE - °c 

NORMALIZEO "ON" RESISTANCE 

VS. ANALOG CURRENT 
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ANALOG CURRENT - rnA 

OFF LEAKAGE CURRENT 
VS. TEMPERATURE 

IS(OFF) 'O(OFF) 
IN =. ~ OUT A 

:±"10V-=
.J:. 

A 

ON LEAKAGE CURRENT 
vs. TEMPERATURE 

IN _ _ OUT 

-
~ID(DNI 
-=- :±"10V 
.I. 

"ON" RESISTANCE 
vs. ANALOG CURRENT 

-=- ;lOV 
.I. 
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P~RFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 
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POWER CONSUMPTION vs. FREQUENCY 
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I SWITCHIN,G CHARACTERISTICS 

+lOV 

ON/OFF SWITCH TIME 
VS. LOGIC LEVEL 

IN 1 I --+----..' 

~ 
I 

I ~-----VA 
I 

I 90% 
I I I 

... I It! . -·OUTl 
.~ tON ~ ~I OFF~ 

I I 

I 90% 

.. ____ ~--__ ~~~~ ..... --~I I ~---OUT2 

"J 90% I ¥ 90% 
.;; ~ <4" I I i I 

lK .. • lK~ I I I I 
.... '< ~ltOFF~--~""';I---tO-NJ ~ 

IN2 I 

V AI '----cJ-------.l1 -.... 
SWITCHING TIMES FOR POSITIVE DIGITAL TRANSISTION 

SWITCHING TIMES FOR NEGATIVE OIGITAl TRANSISTION 720 

660 f--+--+--+---+--+.--+-f--+-+--+---+---l 660 I 

·600 / 

/ 
/ 

I ."./ / 
f--+--+---+--+.--+- 'ON ~ 

I_~ / 

I 
540 

480 

420 

360 

300 

5V~V AH~2.4V 

540 Ho\'-+--4__1-+--+--+--+-'-+-+---l~~ 
480 \ 

420 \ " 

360 \ ~ 
300 " 
240 

240 
L-..l--I---t--r--]- -I "./ 
I--+--+----+-----!-...-+-- 'OFF +-_+_--+-~~'-+--1f--+--+---l 

120 ~+--+--+---1--+__1-+--+--+--+--+---l 

60~~~~~~~_~~~~~~ 
2.4V 3.0V 3.6 V 4.2V 4.8V 

DIGITAL "HIGH" (VAH) 

SWITCHING WAVEFORMS 

TOP: TTL INPUT OV/DJV) 

V AH = 3V , VAL = 0.8V 
BOTTOM: OUTPUT (5V/DIV) 

180 

120 

60 
OV 

_V'--

O.5V 1.0V 

DIGITAL "lOW" (VAL' 

TOP: CMOS INPUT (5V/DIV) 

VAH = 10V, VAL = OV 

BOTTOM: OUTPUT (5V/DIV 

1.5V 

I ~ I I I i I 11 I I I ~ I I Ii l I I II 
I I I I ± I I I I ~ I 

~ ~ 

I 
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, 
~CHEMATICDIAGRAMS 

TTL/CMOS 
REFERENCE CIRCUIT-

Rl 
200n 

V+ 

TO P2 v-
VL 

V+ 

Y 
R3. 

r--.J+N~+--.nv R 
7K 

R2 
9K 

~----~----~--OV_ 

'Connect v+ to V L for 
minimizing power consumption 
when driving from CMOS circuits 

DIGITAL INPUT BUFFER 
AND LEVEL SHIFTER 

R4 
A ()-oooIV\I\~t--... 

200n 

ALL N-CHANNEL 
BODIES TO V-

. ALL P-CHANNEL 
BODIES TO V+ 

EXCEPT AS SHOWN 
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SWITCH CELL 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• LOW ON RESISTANCE (TYPJ 

• WIDE ANALOG SIGNAL RANGE 

170n 

±15V 

• DIRECTLY TTL/CMOS 
COMPATIBLE 2.4V (LOGIC "1") 

• ACCESS TIME (TYP.) 

• HIGH CURRENT CA~ABILITY (TYPJ 

• BREAK-BEFORE-MAKE SWITCHING 

• NO LATCH-UP 

APPLICA TIONS 

• DATA ACQUISITION SYSTEMS 

• PRECISION INSTRUMENTATION 

• DEMULJIPLEXING 

• SELECTOR SWITCH 

PINOUT 

300ns 

50mA 

HI-506 TOP VIEW Package Code 1 M 

tVSUPPlY '-rt=28 OUT 
Nt 2 - 21-VSUPPlY 

Ne 3 - ~ 16 'N8 IN 16 4 - 2~ IN 1 

IN I~ ~ - 24 IN 6 

IN 14 6 - 23 IN 5 

,lit 13 1- 221N4 

IN 12 8 - 21 IN 3 

IN II 9 - 20 IN 2 

IN 10 10 - 19 IN I 

IN 9 \I - 18 ENABLE 

'" " ~ ~ u """", NC 13 16 ADDRESS Al 

ADDRESS A3 14 IS ADDRESS A2 

HI-507 Package Code 1 M 
TOP VIEW 

+VSUPPlY 1~r-280UTA 
ou:~ ; j t ~~ ;~~U:Pl Y 
IN 88 4 ~ I- 25 IN 7A 
IN 78 5-' Ir- 24 IN 6A 

IN 68 6'- r-23 IN 5A 
IN 58 7- f-22 IN 4A 
IN 4B 8- f-21 IN 3A 
IN:tB 9- f-20 IN 2A 
IN 28 10- f- 19 IN lA 
IN 18 11 - r- 18 ENABLE 
GND 12 - f- 17 ADDRESS AO 

Nt 13- f-16 AOORESSA1 
Ne 14- r- 15 ADDRESS A2 

CAUTION: These deVices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

H 1-506/H 1-507 
Single 16/ Differential 

8 Channel CMOS 
A·nalog Multiplexers 

DESCRIPTION 

The H 1-506/507 are monolithic high performance CMOS analog 
multiplexers offering built-in channel selection decoding plus 
an inhibit input for disabling all channels; Dielectric Isolation 
(01) is used to fabricate the~g devices for enhanced reliability 
and performance over conventional Junction-Isolated (JI) 
devices. (See Application Note 521). Substrate leakages and 
parasitic capacitance are much lower in D I resulting in extremely 
low static errors and high throughput rates. Low output leakage 
(typically 0.3nA) and low channel ON resistance (170n) assure 
optimum performance in low level or current mode applications, 
Operation is specified .with nominal ±15V supplies, however, 
·supplies as low as ±7V can be used at somewhat lower perfor
mance. The HI-506/507 internally develops a +5V digital logic 
reference from the positive supply which eliminates an addition
al supply and provides direct TTL/CMOS compatibility without 
interface pull-up resistors. 

The HI-506 is a single-ended 16 channel multiplexer while tha 
H 1-507 is a differential 8 channel version, Either device is 
ideally suited for medical instrumentation, telemetry systems 
and microprocessor based data acquisition systems. 

The HI-506-2 and HI-507-2 are specified over -550 C to 
+1250 C, while the -5 versions are specified over OOC to +750 C. 

FUNCTIONAL DIAGRAM 

HI-506 

HI-507 

too 

A\ 

DIGITAL 
ADDRESS 

" 

A3 

AOOtiESS INPUT IUFFER 
.NO lEVEl SHIFT ER 

DECODERS MULTIPLEX 
SMTCHES 

r----' r---, r------, 

r 
+rt>o: : :: ~"" 
Ao;L:~Vhl 

: ,:~:: :I! ~UUi' 
OIGITAll •• ~1 I.· I. ITO SEvEN 

0··°''"1 .: I V- I i-II i: :; t-t>--t; :HT~~' 

l ,t1?1 ::: I: I@[' ,~~TS:Y(O 
" I I I: : I Y • . 0 : :'":C~(SI 

I -L I: I: I 
I I L I I I I I 10\1 

I I I, I I ' I 

II~'II'I: I '--. "'10(" I I." 
E. I I I I I "OV( I , ... 

L ____ J L ___ J L ______ J 

AOORES$INPUTIUffU 
A"'OlEVHSHIHER 

IIIULTlf'lU 
SWtTt"'''''tS 

, 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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S ECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 40V Total Power 0 issipation* 1200mW 

VEN, VA, Oigitallnput Overvoltage: Operating Temperature: 

V A { VSupply (+) +4V HI-50S/HI-507-2 -550 C to +1250 C 

VSupply (-) -4V H 1-50S/H 1-507-5 OOC to +750 C 

Analog Input Overvoltage: (N ote S) Storage Temperature -650 C to + 1500 C 

VD or Vs { VSupply (+) +2V 
VSupply (-) -2V 

*Oerate BmW/DC above TA = +250 C 

ELECTRICAL CHARACTERISTICS Unless Otherwise Specified: Supplies=+15V,-15V; VAH(Logic Level High) =+2.4V, 

VAL(Logic Level Low) = +O.BV •. For Test Conditions, consult Performance Characteristics section. 

HI-506/HI-507-2 H 1-50S/H 1-507-5 
-550C to + 1250C ooc to +750C 

PARAMETER TEMP MIN TYP MAX MIN TYP MAX UNITS TRUTH TABLES 
ANALOG CHANNEL CHARACTERISTICS 

* VS, Analog Signal Range Full -15 +15 -15 +15 V 

* RON. On Resistance (Note 11 +250C 170 300 270 400 n HI-50G 
Full 400 500 n 

" .:lRON, (Between Channels) +250C S S % "ON" 
A3 A2 AI AO EN CHANNel 

" IS(OFF), Off Input Leakage Current +25 0C 0.03 0.03 nA X X X X l NONE 
Full ±50 ±50 nA l l l l H 1 

l l l H H 2 
"IO(OFF) Off Output Leakage Current +250C 0.3 1.0 nA l l H l H 3 

, HI-50S Full ±500 ±500 nA 
l l H H H 4 

HI-507 Full ±250 ±250 nA 
l H l l H 5 

+250C 0.3 1.0 nA 
l H l H H 6 

* 10(ON), On Channel Leakage Current l H H l H 7 
HI-50s Full ±500 ±500 nA 

l H H H H 8 
HI-507 Full ±250 ±250 nA 

H l l l H 9 

OIGITAL INPUT CHARACTERISTICS 
H l l II H 10 
H l H l H 11 

VAL I nput Low Threshold Full +0.8 +O.S V H l H H H 12 
H H l l H 13 

VAH,lnput High Threshold Full +2.4 +2.4 V H H l H H 14 
H H II l H 15 

* IA,lnput Leakage Current (High or Low}(Note 2) Full 1.0 5.0 /-LA H H H H H 16 

SWITCHING CHARACTERISTICS 

tA, Access Time +250C 300 1000 300 ns 

tOPEN, Break-Before Make Delay +250C 80 SO ns 
HI-507 

tON(EN), Enable Delay (ON) +250C 300 1000 300 ns 
ON 

tOH(EN), Enable Delay (OFF) +250C 300 1000 300 ns SWITCH 
A2 A1· AO EN PAIR 

+250C 
X X X l NONE 

Settling Time (0.1%) 1.2 1.2 I1s l l l H 1 
(0.025%\ +250C 2.4 2.4 I1s l l H H 2 

l H l H 3 
"Off Isolation" (Note 3) +250C 75 75 dB l H H H 4 

H l l H 5 
CS(OFF), Channel Input Capacitance +250C 4 4 pF H l H H 6 

CD(OFF), Channel Output Capacitance H H L H 7 

HI-50S +250C 44 44 pF H H H H 8 
HI-507 +250C 22 22 pF 

CA, Digital I nput Capacitance +250C 2.2 2.2 pF 

CDS(OFF), Input to Output Capacitance +250C 0.08 0.08 pF 

POWER REQUIREMENTS 

*1+, Current Pin 1 (Note 4) Full 1.7 3.0 3.4 5.0 rnA 

*1-, Current Pin 27 (Note 4) Full 0.4 1.0 O.B 2.0 rnA 

*1+, Standby (Note 5) Full 1.1 3.0 3.4 5.0 rnA 

*1-, Standby (Note 5) Full 0.4 1.0 0.8 2.0 rnA 

NOTES: 1. VOUT = !10V, lOUT = -lmA 4. VEN = 4.0V, All VA = 4.0V 
2. Digital Inputs are Mos Gates. Typical Leakage 5. VEN=OV,AIIVA=OV 

Less Than lnA. S. If Analog Input Overvoltage Conditions are Anticipated, 
3. VEN = O.BV, RL = lK, CL = 28pF ,VS = 7VRMS, Use of HI-50SA/507A Protected Multiplexers is Recommended. 

f = 500kHz. See HI-50SA/507A Data Sheet. 

*100% Tested for Dash 8. ("Full" Tested at +250 C to +1250 C) 
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I PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 

420 

Unless Otherwise Specified; TA = 250 C, VSupply = ±15V, 
VAH = 2.4V, VAL = O.8V. 

ON RESISTANCE vs. 
INPUT SIGNAL LEVel. SUPPL Y VOLTAGE 

+-lmA 

400 I I 

ON RESISTANCE 

TEST CIRCUIT 
NO.1 

vs. ANALOG INPUT VOLTAGE, TEMPERATURE 

I I I I I 

-: 

-

.. 

IN 

VIN 

V2 --+ 

r----o ,... 1'"1.. 
~ ~ 

OUT 

~ 

NORMALIZED ON RESISTANCE 
vs. SUPPLY VOLTAGE 

2.21 r---TI--',--'-, -.,..,--"r----r, -""'-""1 
'E 2.0 t---+_+----t_-+-_+1250C~TA~-550C_ 

~ 300 
.. ~ 8 ~ VIN = OV 

~E I. "' 
'% 
~ 200 

.~ OJ 1.6 t----fI'o,~+---+--+---+-+--+----f 
a:: ~ " ~ ~ 1.4 ~-+--....;p."",.....--t---+--+--+--4--I 

':: 
a: 

c5 100 

~ ; 1.21---+--+--po..."-+--+--+--4--I 

~ j 1.0~-+--+--t--....... -+ ............. -~-+---+-....j 

c: .. 
::J 
u 

'" .>< 

...J 

'E 
-0 
2! 
-c 

~ 
~ 

~ 
::J 
Cl. 
c: 

:t: 
<{ 

> 

~ 0.8t---+--+--t---+---+--+---+--I 
O~~ __ ~ __ ~~ __ -L __ ~ __ ~~ __ ~ __ ~~~~ O.s'--......J.._-'-_'----'-_-'-_..L..---L_...J 
-15 -10 -5 0 +5 +10 +15 

VIN Analog Input(Volts) 

lEAKAGE CURRENT vs. TEMPERATURE TEST CIRCUIT 
NO.2 

t7 ±S ±9 tlO tIl tl2 tl3 t14 tl5 

Supply Voltage (Volts) 

OFF LEAKAGE CURRENT 
VS. TEMPERATURE 

ISIOFF) ~_. IO(OFF) 

'L 
r.r0-~ ~"(~)-_O;;.;;U;..;..T+-i A 

+10V +IOV~ - -=r : ~9 -J-
lOnA§ OffOutPut~~~~~~ Leakage Current'S 

In (Off) ~ 10lOnl -
\' ,/ ~On Lea.k~ 

y Curren7-

../ ",Off Input 

IS (Offi 
/ 

Leakage Current -

IOOPA~~-,~g~~~~~~~~§ 
-' v 

1n~ A _____ ""--__ ..i.-__ -"-____ -' 

.u,,~ 250 500 750 1000 1250 

Temperature oC 

lOGIC THRESHO lD 
vs. POWER SUPPLY VOLTAGE 

TEST CIRCUIT 
NO.3 

POWER SUPPLY CURRENT 
VS. TEMPERATURE 

~ 30j II iii i II I 
~ ~J , , I I I I , I I 

41 

I ! I I I I I 
J I I I I 

== £.U I I I I j ~~-+-+-+-+I---1i---.lVE""'N""=1-2"".4VI--~ 
~ ! ! ! ! , , ! I 

2 -~ ~ -f---
I 

>-

I 1.0~+-+-+--t--t--+--+--+-~ 

~ 

I--+---+--i-VEN - ov 

. ~ 
+1 

0 0~~4-~~~-'--'--'-~ 
±6 ±S tlO ±12 ±14 t16 tl8 !20 -55 -35 -15 -5 25 45 65 85 105 125 

Power Supply Voltage (Volts) Temperature (OC) 

IN 

60 

ON LEAKAGE CURRENT 
vs. TEMPERATURE 

1010NI~ 
±10V~ 

~ 

OUT 

OFF ISOLATION vs. 
FREQUENCY 

-
40- I-

t---
20 r- VEN = OV t-- r-

11111111 

r- CLOAO = 28pF Vs = 7 VRMS 
o 1111 I I II lUi 1 J I 

104 105 106 107 

Frequency (Hz) 
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kRFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 

ON CHANNEL CUR RENT vs. VOLTAGE 
70 ...---.-----.---.------,--,...---,...----.---..., 

« 60 I--~--+--+--+- TA = -550C -+----1 
E 50 1--~-_+-_+-_+-:::::>iIo ... .--...---~t--",:=ooort_--__+ 

~~~A=250C_ c: 
'" 40 

" t..) ~~ _~ I 
~ 30 ~/ ./'~ TA=+1250C-

;, 20 ..t~ 
1:~ 

o ±2 !4 ±6 ±g !1O !12 !14 !16 

VIN - Voltage Across Switch 

SUPPLY CURRENT vs. TOGGLE FREQUENCY 

8 

V « 
E 6 
c: VSupply = !15~ '" 
" ~ 4 

blJ~ c. 
VSupply = !10V "-c. 

" en 

+0 2 ../' V -0 
lK 10K lOOK 1M 10M 

Toggle Frequency,Hz 

ACCESS TIME vs. LOGIC LEVEL (HIGH) 

600 

~ 

E 400 

~~ i= 

<- 200 

:! 

14 15 
O~~-L~_~~~ __ ~lr(~~~~~~ 

2 3 4 5 J'13 

VAH - logic level (High), Volts 

SWITCHING WAVEFORMS 

VAH = 3.5V ADDRESS 

~
DRIVE(VA) 

%V AH VAL = OV 

I -
+10V I OUTPUT 

I \:-av 
1 -10V 

I 
I I 

--+1 tA I+--

©IC MASTER 1978 

TEST CIRCUIT 
NO.4 

ON CHANNEL CURRENT 
vs. VOLTAGE 

r----4---<~)4..~'_J).--.....J.-.I A 

±VIN~~ T? 

. TEST CIRCUIT 
NO.5 

__ L-. 

SUPPLY CURRENT 
vs. TOGGLE FREQUENCY 

~""1O t "SUPPLY 

v~ 
A2 

> '-- Al 

> L...- AO > 50n 

~ 
0- EN 

-=- +5V 

{VAH = 3.5V 
VA VAL=OV 

50% DUTY CYCLE 

HI-50G 

GNO 

i 

+V 
1~.,,~±10/±5 

IN2 • ~ 
THRU ',... 

IN15 '" -= 
IN16 ~+ 10/;5 

OUT ,... 

A -ISUPPLY ~ 
Similar connection for HI-507 ~

-v ~Mnr44 

-15/-10. 

TEST CIRCUIT 
NO.6 ACCESS TIME 

vs. LOGIC LEVEL (HIGHI 

V+ 
IN 1 --0±10V 

IN 2 THRU IN15 ---0----::J.... 
HI-50G IN16 ~+10V-=-

PROBE , "'" r----., 
OUTr-v 10Mn I 

GNO V- I 

1 I· I:~:::~ I 
6 I ~> 14pF II 

-15 

I I 
I -=- I L ____ ..I Similar connection for HI-507 

ACCESS TIME 

I 
1--1--VA INPUT --+---'=I=--H"I-+-f---f----I IV

/
OIV l 

'r 

200 NS/OIV 
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I SWITCHING WAVEFORMS (continued) 

422 

~
OUTPUTA 

50%, 50% 

I I 

-' t+-
tOPEN 

ENABLE ORIVE 

VAH = 3.5V 

'hVAH1- - - - \.. 

~ I~'------
I ' VAL=OV 

: 9aY(( : \ :O:~PUT A 

I"' I~ 
~ tONIENJ I+- I IOFF I 

I I -+I IENI 1-

SCHEMATIC DIAGRAMS 

ENABLE 

TEST CIRCUIT 
NO.7 

BREAK-BEFORE-MAKE DELAY(tOPENI 

4~~: +V INI ~ 

'~A > ~~1 HI-506~~~~~ I 
..n... 50n'--- AO IN 16 Your 

_I... "o-IEN OUT I T C 
-= -= +5V GND -v ~ * I lK~-= ~....L.1HPF 

-15V T 
Similar connection for HI-507 

TEST CIRCUIT 
NO.8 

ENABLE OELAYItONIENI. 'OFFIENII 

Similar connection for HI-507 

ADDRESS DECODER 

Delete A3 or A3 Input for HI-507 

I 

BREAK-BEfORE-MAKE DELAY (tOPEN) 

VA INPUT 
- f- 2VIOIV -:+--i-+--+--+---+---i 

1 

III n IIIII1 
100 N510lV 

ENABLE DELAY (tON(EN) , tOff(EN)) 

ENABLE 
---ij - 0 RIVE --+-+---+----+-----4--1--1 

2V/OIV l 

S1 0N 

~f--t--+-f: {-+--+- JuTPUT-t-',J--1----i 
52 THRU S16 OFF I 2V/OIV 

II 
r 

100 N510lV 
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, 
icHEMATIC DIAGRAM (continued) 

ADDRESS INPUT BUFFER 
LEVER SHIFTER 

+v 

t-+-t---+A 

L-i--+-++---+A 

v-

All N-Channel Bodies to V-
Ail P-Channel Bodies to V+ Unless Otherwise Indicated. 

FROM OECOOE 

TTL REFERENCE CIRCUIT 

. v-

©IC MASTER 1978 

MULTIPLEX SWITCH 

V+ 

GND 
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'-o ..... 
(.) 
::l 

'"0 
c 
o 
(.) 

E 
Q) 
en 
UJ 

"i:: 
'-ccs 
::c 

i 
HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• ANALOGiOIGITAL OVERVOLTAGE PROTECTION 

• FAIL SAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE 

• ACCESS TIME (TYP.) 

• SUPPLY CURRENT AT lMHz 
ADDRESS TOGGLE (Typ.) 

• STANDBY POWER (TYP.) 

APPLICATIONS 

• DATA ACQUISITION 

• INDUSTRIAL CONTROLS 

• TELEMETRY 

PINOUT 

±15V 

500ns 

4mA 

7.5mW 

HI-506A Package Code 1 M 

HI-507A 

+ V SUPPLY I 

Ne 1 
Ne 3 

IN 16 4 

IN 15 5 

IN 14 6 

IN 13 1 

IN 12 8 
IN II 9 

IN 10 10 

IN 9 II 

GND 11 

TOP VIEW 

28 OUT 

21-V SUPPL Y 

16 IN 8 

2~ IN 1 

14 IN 6 
2] IN 5 

22 IN 4 

21 IN 3 

20 IN 2 
19 IN I 

18 ENABLE 

11 ADDRESS 140 

iiREf jj I I 16 ADDRESS AI 

ADDRESS A] 14 -'1 ... ____ --J! I~ ADDRESS 142 

Package Code 1 M 

TOPVIEW 

+VSUPPLY 
OUT 6 

1~280UTA 
2.., ~ ~~ -VSUPPL Y 

ii~ ~~ :-, t~; :~~: 
IN 76 5 24 IN 6A 
IN 6B 
IN 56 

6 23 IN 5A 

IN 46 
iN 38 9 
IN 26 10 
IN lB 11 
GNO 12 

VREF 13 
Ne 14 

22 IN 4A 
21 IN 3A 
20 IN 2A 
19 IN lA 
18 ENABLE 

17 AOORESS AO 
16 ADDRESS Al 
15 ADDRESS A2 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HI-506A/HI-507A 
16 Channel CMOS 

Analog Multiplexer with 
Overvoltage Protection. 

DESCRIPTION 

The HI-50SA and HI-507A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important. they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces
sarily, ON resistance is somewhat higher than similar unpro
tected devices, but very low leakage currents combine to pro
duce low errors. Application Notes 520 and 521 further explain 
these features. 

The H 1-50SA- 2 and H 1-507 A-2 are specified over -550 C to 
+1250 C while the -5 versions are specified over OOC to +750 C. 

FUNCTIONAL DIAGRAM 

HI-506A 

HI-507A 

r----' 

u;; : 
L. ____ J 

AODIlf.$$IIWUT luFFUI 
ANO LEVEl SH'flU 

, L ___ _ 

DItOO£IIIS 

r-----..., 

MUlTiPUK 
SIIIIITCHO 

OUT 

r----' r---, r------, 
I ; I II~'." , I I I I I ('ott: :~"11 I "~ I I' ~.",. 

.~g~~~~l"~: :;1 I;-~~.!~vl. 
I I: Ii:: I: : :':-

I I I I I I I "O$(VI. 

" : ,y. : :.":~ 
t : I 

I L ____ J 
AODIIi($SIIIfPU'luffU 

AND LEVU SHinn 
DECOOUS 

I I 
I I 
I I 

i 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ECIFICATIONS 

~SOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 40V Total Power Dissipation* 1200mW 

VREF to Ground. V+ to Ground +20V Operating Temperature 

VEN, VA, Digital Input Overvoltage: H 1-50SA/507 A-2 -55°C to +1250 C 

V I VSupply (+) +4V H 1-50SA/507 A-5 OoC to +750 C 

A VSupply (_) -4V Storage Temperature -65°C to +1500 C 

Analog Overvoltage: 

vsl VSupply (+) +20V 

VSupply (-) -20V *Derate BmW/oC above TA = +250 C 

ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 
Supplies = +15V, -15V; VREF (Pin 13) = Open; VAH (logic level High) = +4.0V; VAL (logic level low) = +O.BV 

For Test Conditions, consult Performance Characterisitcs section. 

HI-506A/507A-2 HI-506A/507A-5 

PARAMETER 

ANALOG CHANNEL CHARACTERISTICS 
*VS. Analog Signal Range 

*RON. On Resistance (Note 11 

*IS (OFF). Off Input leakage Current 

"10 (OFF). Off Output leakage Current 
HI-506A 
HI-507A 

*10 (OFF) with Input Overvoltage Applied 
(Note 2) 

*10 (ON). On Channel leakage Current 
HI-506A 
HI-507A 

DIGITAL INPUT CHARACTERISTICS 
VAL. Input low Threshold I TTL Drive 
VAH.lnput High Threshold (Note 7) 

VAll 
VAH 

MOS Drive (Note 3) 

"IA. Input leakage Current (High or low) 

SWITCHING CHARACTERISTICS 
tAo Access Time 

tOPEN. Break-Before Make Delay 

tON (EN). Enable Delay (ON) 

tOFF (EN). Enable Delay (OFF) 

Settling Time (0.1%) 
(0.025%) 

"Off Isolation" (Note 4) 

Cs (OFF). Ch,!nnellnput Capacit~nce 

CD (OFF). Channel Output Capacitan~e HI-506A 
HI-507A 

CA. Digital Input Capacitance 

CDS (OFF). Input to Output Capacitance 

POWER REQUIREMENTS 
PD. Power Dissipation 

*1+. Current Pin 1 (Note 5) 

*1-. Current Pin 27 (Note 5) 

*1+. Standby (Note 6) 

*1-. Standby (Note 6) 

NOTES: 1. VOUT =:!: 10V.loUT = - 100 IlA. 
2. Analog overvoltage = ±33V. 
3. VREF = +10V. 
4. VEN = O.SV. Rl = lK. Cl = 7pF. Vs = 

3VRMS. f = 500KHz. 

©IC MASTER 1978 

-55°C to +1250 C 

TEMP. M.IN. TYP. MAX. MIN. 

Full -15 +15 -15 

+250 C 1.2 1.5 
Fu" 1.5 2.0 

+250 C 0.03 
Full ±50 

+250C 1.0 
Full ±500 
Fu" ±250 

+250C 4.0 
Full 2.0 

+250 C 0.1 
Full ±500 
Fu" ±250 

Full O.S 
Full 4.0 4.0 

+250C O.S 
+250 C 6.0 6.0 

Fu" 1.0 

+250C 0.5 1.0 

+250C SO 

+250 C 300 

+250 C 300 

+250 C 1.3 
+250 C 4.4 

+250 C 65 

+250 C 5 

+250 C 50 
+250 C 25 
+250C 5 

+250C 0.1 

Fu" 7.5 

Fu" 0.5 2.0 

Full 0.02 1.0 

Full 0.5 2.0 

Fu" 0.02 1.0 

5. VEN = +4.0V. 
6. VEN = O.SV. 
7. To drive from DTlfTTl circuits. lKilpu"-

up resistors to .+5.0V supply are recom
mended. 

ooc to +750c 

TYP. MAX. UNITS TRUTH TABLES 

+15 V HI-506A 
1.5 I.S Kil 
I.S 2.0 Kil 

··ON" 

0.03 nA 
A3 A2 Al AD EN CHANNel 

±50 nA x x X X l NONE 

l l l l H 1 

1.0 nA 
l l l H H 2 

±500 nA 
l l H l H 3 

±250 
l l H H H 4 

nA l H l l H 5 

l H l H H 6 
4.0 nA l H H l H 7 

IlA l H H H H 8 
H l l l H 9 

0.1 nA H l l II H 10 

±500 nA H l H l H 11 

±250 nA H l H H H 12 

H H l l H 13 

H H l H H 14 

O.S V H H H l H 15 

V H H H H H 16 

O.S V 
"-

V 
HI-507A 

5.0 IlA 

ON 
0.5 Ils SWITCH 

A2 Al AO EN PAIR 

80 ns X X X l NONE 
l . l l H I 

300 ns l l H H 2 
l H l H 3 

300 ns l H H H 4 
H l l H 5 

1.3 IlS H l H H 6 
4.4 Ils H H l H 1 

H H H H 8 
65 dB 

5 pF 

50 pF 
25 pF 
5 pF 

0.1 pF 

7.5 mW 

0.5 5.0 mA 

0.02 2.0 mA 

0.5 5.0 mA 

0.02 2.0 mA 

.. 1 00% Tested for Dash 8. 
("Full" Tested at +250 C to +1250 C) 

~ 
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I PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 

1.4 

1.3 

c: 1.2 
~ 

~ 1.1 

:; 1.0 
;;; 

~ 0.9 

c5 0.8 

(UNLESS OTHERWISE SPECIFIED TA = 25°C, VSUPPLY = ±15V, V AH = +4V, VAL = O.8V AND VREF = OPEN.) 

ON RESISTANCE vs. 

TEST CIRCUIT 
NO.1 

ON RESISTANCE 
VS. ANALOG INPUT VOLTAGE 

INPUT SIGNAL LEVEL. SUPPLY VOLTAGE 

~IOOlJA 

II 

OUT 

NORMALIZED ON RESISTANCE 
I/S. SUPPL Y VO L TAGE 

I , I 

-:;; 1.5 
i -~ 

TA =+1250C +1250C?T A ?-550C _ 

I 
.,..,.".--

T A = +2SoC 

---T A = -55°C 

GO!: 
... 0 

~ ~ 1.4 
.~ +t 
~;; 1.3 
c: GO 
0": 
~ -> 1.2 
.~ Q 

ii - 1.1 
~ll 
~! 1.0 

~ 0.9 

0.8 

V,N = +5V , 
~ 

'-.. 
" ........... 
~ 

-10 -8 -6 -4 -2 10 !5 !6 !1 !8 !9 rIO rt1 !12 !13 r14 !15 
V,N - Analog Inpllt (Volts) 

LEAKAGE CURRENT VS. TEMPERATURE 
100nA 

~ , 
/' 

OFF OUTPUT ~~ 

10nA 

- LEAKAGE CJJRREN~ 'I V '0 (OFF) 

L , , 
/' ON LEAKAGE /'~ 

./ CURRENT /./ 

~ '0 (ON:y' V ~ 
u i InA 

L , 
.I , 

/ I'" 

~;I' ./ 1\ OFF INPUT 

/ / LEAKAGE CURRENT 
IS (OFF) 

lOOpA 

, 
L 

IL 

10PAI L------L---I ------J1'-------4--1 ~ 
250 500 150 1000 

Temperature _oC 

ANALOG iNPUT OVERVOLTAGE CHARACTERISTICS 

"" ~ 6 2-~~--~--~~~~~--4---4-~ 
4{ _ 

Z 3 1-~;:~~~4---;-
: 0 c5 

tl5 ±21 ±24 ±27 !30 !33 ±36 
Y,N - Analog Input Overvoltage (Volts) 

TEST CIRCUIT 
NO.2 

TEST CIRCUIT 
NO.3 

Supply Voltage (Volts) 

OFF LEAKAGE CURRENT 
vs. TEMPERATURE 

ON LEAKAGE CURRENT 
I/S. TEMPERATURE 

IN 

±10V -=-
.I. 

OUT 

ANALOG INPUT OVERVOL TAGE CHARACTERISTICS 

TEST CIRCUIT 
NO.4 

• 
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\ 
PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 

ON CHANNEL CURRENT VS. VOLTAGE 

is ±II ±10 ±12 
VIN - Voltage Across Switch 

SUPPLY CURRENT VS. TOGGLE FREQUENCY 
8~----~----~----~----~--~ 

is I 
J V1SUPPl Y = ±15, ~ 
~4~----~--~~--~~--~-~~--~ 
~ VSUPPl~=±10V",i'.. }V 
±'2~----~--~r---~1~~~~~r---~ 

--~ 0~====1~K====;1~OK;;;;1~OtOK~~J1ML----J10M 
Toggle Frequency, Hz 

AC~ESS TIME VS. LOGIC LEVEL (HIGH) 

900~4-~-+-~+--+--+--~+--+--+--I 

E 800~4-~-+-~+--+--+--~+--+--+--I 
E 
i= 7001---+--+--+-t--+--+--+-t--+--+--+---1 

~ 600~~i-4--~+-~-+-~+--+--+--I-+-~ 

< " I 500~~-+--+-t--+--+--+--t--+--+--+---1 

~ 1"' ............ 
40011-r1"""~:::+:~~::::1~~~ 

3003 4 5 6 7 8 9 10 11 12 13 14 15 

V AH -logic level (High), Volts 

SWITCHING WAVEFORMS 

V AH = 40 ADDRESS 

~
RIVE(VA) 

Y.VAH VAL = 0.8V 

I -

+~ OUTPUT A 

:. ~-10V 
I I 

-I tA I+-

©IC MASTER 1978 

TEST CIRCUIT 
NO.5 ON CHANNEL CURRENT 

VS. VOLTAGE 

iV~ 

I 

TEST CIRCUIT 
NO.6 A +ISUPPLY t

'5 /+ 'O 

SUPPLY CURRENT vS., 

TOGGLE FREQUENCY 
+V 
IN1~±10/±5 

IN2 ~ V~~ :~>. ~ HI-508A T~~~ J. .... ..L 
.. 50n IN8~ -= 

oE!! OUT ~ 

-= ~ +4V '--_"';'iG_";';NO~---4-+V"" 10Mn:y> 14 pi 

Iv AH = 4V > 
VA VAL = 0.8V 

50% DUTY CYCLE A -ISUPPLY -= 
'SIMILAR CONNECTION FOR HI-S09A -15/-10 

TEST CIRCUIT 
NO.7 

Al 

ACCESS TIME VS. 

LOGIC LEVEL(HIGH) 

IN1~il0V 

IN 2 THRU IN 7 8 ..J.... 
.. ~ ~ -
.. ~ ~ HI-508A IN 8 f--O+l0V- PROBE .. ~ r----.., 

50n oi!!- OUT ~ 10Mn I 
-~ ,VAH GNO I » 

L--~1~--- I:>:::;::' <' I I 14pF I 
_. I I 

• SIMILAR CONNECTION FOR HI-509A 
I -= I L __ --~ 

ACCESS TIME 

~ ........ -+V A INPUT .I---+-~~~I __ +--+----I 
2V/DIV. I 

1---+--44-+--+--+-0 UTPUT A --II-J-I----l 
Sy/DIVj I 

J 
200ns/DIY. 
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I SWITCHING WAVEFORMS (continued) 

I 

VAH = 4.0V 

r--I ADDRESS 

0.8~ ~VEIVAl 

-::y:;::-DUTPUT 

50% 50"10 
I I 

---.I I+--
'OPEN 

ENABLE ORIVE 

VAH=4.0V 

"V~ ____ ~ 
I '-V-A-L-=~08~V-

1 : ''':r : \ OUTPUT 

: I: I ~ 
--+t tONIENll+- 1 tOFF I 

1 I -I lEN) 1--

SCHEMA TIC DIAGRAMS 

TEST CIRCUIT 
NO.8 

BREAK BEFORE MAKE OELAY hOPEN} 

SIMILAR CONNECTION FOR HI-507A 

TEST CIRCUIT 
NO.9 

ENABLE OELAY IIONIEN). IOFfIEN)) 

~ 
A] INlf-o+IOV 

A2 HI-50GA IN2 

AI THRU~ 
~ ~ mffil ~ 

OUT ..t"\. ...... 

"Y'" 
-V~ ~ EN GNO 

y"" * 
SIMILAR CONNECTION FOR HI-507A 

V+ 

? 

BREAK BEFORE MAKE DELAY ItOPENl 

I--~_-+ V A INPUT ~--I_"''''_-+-_+---I_-I 
2V/DIV I 

~---4_-+_~,~-+-I(_+-OUTPUT ' J .5VfDIV. 

v .. 
lOOns/Diy. 

\ ,", 

ENABLE DELAY I!DNIENl' !DFFIENll 

I E NAB l E +--_1-1: II--+---+_-+---lf---I 
�___--+ DRIVE 1 

2V/DIV. 

/ OUTPUT 
2V/DIV. 

100nS/Dlv. 

ADDRESS DECODER 

1 

\ 

DELETE A3 or A3 

INPUT FOR HI-507A 

r~~ ~~ r~ r~ ~~ CfN ~p - ~~:I~~~~NEl 
'""~¥- H "'<M'" 

UR A°-.l~l TO N CHANNEL 
DEVICE Of I I 1 AIORAI :~ I I THE SWITCH 

I I A2 OR A2 I~ I I 
I' IH I I 

.. L """, I~ I I 
T 
v 

I 
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\~CHEMATIC DIAGRAMS (continued) 

,-------- ---, 
I Vt 
I 
I 
I 

I 
I 
I 
I L __ G~D ______ ....J 

lEVEL SHIFTE~ 

ADDRESS INPUT BUFFER 
AND LEVEL SHIFTER 

---------------------------------~ 

©IC MASTER 1978 

V+ I 

lEVel 
SHIFTED 
ADDRESS 
TO DECODE 

lEVEL 
.--+------i--i+ SHIFTED 

I 

I 

ADDRESS 
TO DECODE 

L _______________ .:.. _____________ ... __ :... __ J 

MULTIPLEX SWITCH 

v-

L _______________ ~ 

DE~~~~)i~---------+------....J 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

HI-50BA/509A 
8 Channel CMOS Analog Multiplexers 

with Overvoltage Protection 

DESCRIPTION 

• ANALOG/DIGITAL OVERVOLTAGE PROTECTION The H 1-50BA and H 1-509A are dielectrically isolated CM OS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important, they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces
arily, ON resistance is somewhat higher than similar unpro
tected devices, but very low leakage currents combine to pro
duce low errors. Application Notes 520 and 521 further explain 
these features. 

• FAILSAFEWITH POWER LOSS (NO LATCHUP) 

• BREAK-BE FORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE 

• ACCESS TIME (TYPJ 

• SUPPLY CURRENT AT 1MHz 
ADDRESS TOGGLE (TYP.) 

• STANDBY POWER (TYPJ 

APPLICATIONS 

• DATA ACQUISITION 

• INDUSTRIAL CONTROLS 

±15V 

500ns 

4mA 

7.5mW 

The HI-50BA-2 and HI-509A-2 are specified over -550 C to 
+ 1250 C while the -5 versions are specified over OOC to + 75 0C. 

, 

m • TELEMETRY 

(O ____ ------------------------------------~------------------------------------___ en 
".: 

:to... 
as 

:::c 
PINOUT 

HI-S08A 

HI-S09A 

TOP VIEW 

AO 16 A1 

EN 2 15 A2 

~Vsup 3 GNO 

IN1 4 +Vsup 

IN2 5 12 IN5 

IN3 6 ' 11 IN6 

10 IN7 IN4 7 

'-___ ~-..J~ ;~~ OUT-j ~ 

TOP VIEW 

A0"ll 16t-A, 

EN-i 2 15 t- GNO 

-VsuP 3 14 +Vsup 

IN1A 

IN2A 

IN3A 

IN4A 

UTA 

IN1B 

IN2B 

IN3B 

IN4B 

OUTB 

Package Code 48 

Package Code 48 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow Ie Handling Procedures specified on pg. 1-4. 

FUNCTIONAL DIAGRAM 

HI-S08A 

HI-509A 

DIGITAL 
OOoolSS 

D!GITAL 
ADDRESS 

,..----, 
I 

i 
I I I ____ J L ____ J 

ADDRESS 'IIPU' IUJF(1'I DECDDEII$ 
"flO lEVilSKIITU 

,..----, 
I 

I L ____ J 

"oouss IHPUT IUFFE_ DECODE 11$ 
"'''0 lfYllSttIFUR 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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r-----..., 

IIUtTlPl£X 
SWITCHES 

r-----..., 
I I <111A 

I 

OUT A 

OUT8 

MUlT"UX 
SWITCHES 
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SPECIFICA TIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage between Supply Pins 

V+ to Ground 

VEN. V AI Oigitallnput Overvoltage: 

V A I VSupply(+) +4V 
VSupply (-) -4V 

Analog Input Overvoltage: 

40V 

20V 

Total Power 0 issipation* 

Operating Temperature: 

HI-50SA/HI-509A-2 
H 1-50SA/H 1-509A-5 
Storage Temperature 

725 mW 

-55°C to +1250 C 
OOC to +750 C 

-65°C to +1500 C 

Vs f VSupply (+) +20V 
VSupply (-) -20V *Oerate BmW/oC above tA = 75°C 

ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 

Supplies = +15V. -15V; V AH (Logic Level High) = +4.0V; VAL (Logic L.evel Low) = +O.SV 
For Test Conditions. consult Performance Characterisitcs section. 

HI-50SA/509A-2 

-55°C to + 125°C 

PARAMETER TEMP. MIN. TYP. MAX. 

ANALOG CHANNEL CHARACTERISTICS 

*VS. Analog Signal Range 

* RON. On Resistance (Note 1) 

* IS(oFF). Off Input Leakage Current 

Full 

+250 C 
Full 

+250 C 
Full 

* 10(oFF). Off Output Leakage Current +250 C 
HI-50SA Full 

* 10(0 FF) with Input Overvoltage Applied (Note 2) +250 C 
Full 

*ID(ON)' On Channel Leakage Current +250 C 
HI-50SA Full 

DIGITAL INPUT CHARACTERISTICS 

VAL. Input Low Threshold I 
V AH. Input High Threshold 

(Note 6) 
Full 
Full 

* I A. I nput Leakage Current (High or Low) Full 

SWITCHING CHARACTERISTICS 

tAo Access Time 

tOPEN. Break - Before Make Delay 

tON(EN). Enable Delay (ON) 

tOFF (EN). Enable Delay (OFF) 

Settling Time (0.1%) 
(0.025%) 

"OFF Isolation" (Note 3) 

Cs (Q F F). Channell nput Capacitance 

Co (OFF). Channel Output Capacitance 

CA. Digital Input Capacitance 

HI-50SA 
HI-509A 

COS (OFF). Input to Output Capacitance 

POWER REQUIREMENTS 

PO. Power Dissipation 

*1+. Current (Note 4) 

*1-. Current (Note 4) 

*1+. Standby (Note 5) 

*1-. Standby (Note 5) 

+250 C 

+250 C 

+250 C 

+250 C 

+250C 
+250 C 

+250 C 

+250C 

+250 C 

+250 C 

+250 C 

+250C 

Full 

Full 

Full 
Full 

Full 

NOTES: 1. VOUT = :!: 10V. IOUT= -100J1A 

2. Analog Overvoltage = :!: 33V 

-15 

4.0 

1.2 
1.5 

0.03 

1.0 

4.0 

0.1 

0.5 

SO 

300 

300 

1.2 
3.5 

65 

5 

25 
12 

5 

0.1 

7.5 

+15 

1.5 
1.S 

i"50 

±250 

2.0 

!250 

O.S 

1.0 

1:0 

0.5 2.0 

. 0.02 1.0 

0.5 2.0 

0.02 1.0 

4. VEN = +4.0V 

5. VEN = O.SV 

HI-50SA/509A-5 

OOC to +750 C 

MIN. TYP MAX. 

-15 +15 

4.0 

1.5 1.S 
1.S 2.0 

0.03 

1.0 

4.0 

0.1 

0.5 

SO 

300 

300 

1.2 
3.5 

65 

5 

25 

12 

5 

0.1 

7.5 

~50 

i"250 

i"250 

O.S 

1.0 

0.5 5.0 

0.02 2.0 
0.5 5.0 

0.02 2.0 

UNITS 

V 

Kn 
Kn 

nA 

nA 

nA 

nA 

nA 

p.A 

nA 

nA 

V 
V 

p.A 

p.s 

ns 

ns 

ns 

p.s 
p.s 

dB 

pF 

pF 
pF 

pF 

pF 

mW 

rnA 

rnA 
rnA 

rnA 

3. VEN = O.SV. RL = 1 K. C L = 7pF. 

Vs = 3V RMS. f = 500KHz 

6. To drive from DTL/TTL Circuits. 1 KQ pull-up 

resistors to +5.0V supply are recommended 

*100% Tested for Dash 8. ("FuW' Tested at +250 C to +1250 C) 

©IC MASTER 1978 

TRUTH TABLES 

HI-50SA 

"ON" 
A2 Al An EN CHANNEL 

X X X L NONE 

L L L H 1 

L L H H 2 
L H L H 3 

L H H H 4 

H L L H 5 

H L H H 6 

H H L H 7 
H H H H 8 

HI-509A 

ON 
SWITCH 

Al An EN PAIR 

X X L NONE 

L L H 

L H H 

H L H 

H H H 

1 

2 

3 

4 
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I PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 

UNLESS OTHERWISE SPECIFIED: TA = 250 C, VSUPPLY = +15V, VAH = +4V, VAL = O.8V 

i.4 

1.3 

~ 1.2 
:..: 
~ 1.1 

~ 1.0 
.;;; 

~ 0.9 

5 0.8 

TEST CIRCUIT 
NO.1 

ON RESISTANCE 
VS. ANALOG INPUT VOLTAGE 

I 
TA =+1250C 

I 

TA = +250C 

T A = -55°C 

-10 -8 -6 -4 -2 

VIN - Analog Input (Volts) 

LEAKAGE CURRENT vs. TEMPERATURE 

IDOnA 

., 
-'-

I "" 
10nA 

OFF OUTPUT j'" 
"'" LEAKAGE CURRENT" rv/ 10 (OFF) 

~ 
f L 

1/ ON LEAKAGE /~ 

L CURRENT // 

L I~(ON~ / 
InA 

L 
-' , 

"" ~ L \ OFF INPUT 

/ / LEAKAGE CURRENT 
IS (OFF) 

100pA 

, 
IJI' 

10PAI L-__ ...LI :--_ ....... 1 ::--_ ..... I-::-_~ 
250 500 150 1000 1250 

Temperature _DC 

......-

~ 

--

4---:100,uA 

.. E 1.5 

., c:> 

~ ~ 1.4 
.c;; +1 
~ 1Q 1.3 
c: ., 

~; 1.2 

~ !:! 1.1 
E~ 

~ j 1.0 

~ 0.9 

0.8 

OUT 

.... 

""'" ~ 

ON RESISTANCE VS. 

INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 

NORMALIZED ON RESISTANCE 
VS. SUPPLY VOLTAGE 

+1~50C ~~ A ~-550C _ 
VIN =+5V 

'" " .......... 
""""-

10 :!5 ±6 ±7 ±8 ±9 ±10 ±ll ±12 ±13 ±14 ±15 

TEST CIRCUIT 
NO.2 

TEST CIRCUIT 
NO.3 

Supply Voltage - Volts 

OFF LEAKAGE CURRENT vs. TEMPERATURE 

ON LEAKAGE CURRENT vs. TEMPERATURE 

IN 

OUT 

:tl0V -=-
~ 

ANALOG INPUT OVERVOl TAGE CHARACTERISTICS ANALOG INPUT OVERVOL TAGE CHARACTERISTICS 

0L--~&-~~~~~~4~±~21~±~30~~~~3~±~ 
VIN - Analog Input OvelVoltage (Volts) 

TEST CIRCUIT 
NO.4 

I 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 

ON CHANNEL CURRENT vs. VOLTAGE 

i :t10 

8 ~~~---4---+--~~~~-r--~--; 

.. 
u 

< 

.c. 
'-' :t6+----I---+---2II'~~'---+---+---+-_____t 
j 
, ±41__--I--~~~---+---+---+---+-_____t 

c( 

E 

VIN - Voltage Across Switch 

SUPPL'V CURRENT vs. TOGGLE FREQUENCY 

i 61__----r_----+_----+_----~--_____t 
:; 
:I 

u 

~41------r-----+-----+---~ .. r------t 
CI. 
:I 
en , 
~ 21__----r_----+_----~~~~--_____t 

0~====,~K=====,tO~K==~,00±:K~~J,M~---J,0M 
Toggle Frequency. Hz 

ACCESS TIME VS. LOGIC LEVEL (HIGH) 

00 

00 

00 VREF = OPEN FOR V AH ~4V r--~ 
ool VREF = VAH FOR V AH ? 4V 

, 5 00' 
""'-c( 

- 4 00 

~ 
3 4 

~ ... 
5 6 S 9 10 11 12 13 14 15 

V AH -Logic Level (High), Volts 

SWITCHING WAVEFORMS 

V AH = 4.0V ADDRESS 

~
RIVE(VA) 

Y.V AH . VAL = O.SV 
I -

+10V 
OUTPUT 

\.-SV -10V 

©IC MASTER 1978 

TEST CIRCUIT 
NO.5 

TEST CIRCUIT 

ON CHANNEL CURRENT 
VS. VOLTAGE 

NO.6 SUPPL Y CURRENT 
¥s. TOGGLE FREQUENCY 

A3 !IO/!5 

.----_--1I....--t A2 IN2~.....-o----, 

HI-506A THRU 
IN 15 r--~.r---

INIS 

Al 

AO 

EN OUT I----u--e-------, 

SIMI LAR CONNECTION FOR 

TEST CIRCUIT' 
NO.7 

ACCESS TIME 
vs. LOGIC LEVEL (HIGHt 

+15 

A3 IN 1 

.-----4t---..~ A2 IN 2 THRU INI5 

AO HI-50GA IN1S 

!10V 

-+'10V 
PROBE 

EN OUT ----..., 

SIMILAR CONNECTION FOR HI-507A 

ACCESS TIME 

1---+_+ V A INPUT r_-+--+-+-Ir_-+--_+_--; 
2V/DIV. , 

I__-+--+-t-r_-+--_+_ 0 UTPUT A -I-JI---+ __ -I 
\ SylDlVj I 
',- J 

200ns/Div. 

I 
I 
I 
I 
I 

- I I- ____ ..I 
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I SWITCHING WAVEFORMS (continued) 

VAH = 4.0 

r----l ADDRESS 
0.8~ ~VE(VA) 

~
OUTPUT 

50% 50% . 

I I 

--.I t+--
tOPEN 

ENABLE DRIVE 

VAH = 4.0 

'V~----t 
I -V A-L-=~0~8V~ 
I I : 9~~r~-+: -.,\ OUTPUT 

I f: I ~ 
~ tONI EN) I+- 1 tOFF I 

1 I --+1 lEN) I+--

SCHEMATIC DIAGRAMS 

I 
I 
I 

TEST CI RCUIT 
NO.8 

BREAK BEFORE MAKE DELAY (tOPEN) 

IN 1 
IN 2 

THRU 
IN 7 
IN 8 

OUT 

'SIMILAR CONNECTION FOR HI-509A 

TEST CIRCUIT 
NO.9 

IK 

ENABLE DELAY (tON(EN)I tOFF(EN)) 

IN 1 
A2 *HI-50BA ·IN 2 
AI THRU 
AO IN 8 

EN 
OUT 

GNO 

~on 

-=-

• SIMILAR CONNECTION FOR HI-S09A 

TTL REFERENCE CIRCUIT ,..------- ---, 
I V+ I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 

IK 

.5V 

VOUT 

BREAK BEFORE MAKE DELAY (tOPEN) 

V A INPUT 
., 

t 2V/DIV. I 

l r OUTPUT \ I~ 

1\ I .5V/DIV. , I 
V ~ 
~ !'If 

100nS/Div. 

ENABLE DELAY (tON(EN)I tOFF(EN}) 

ENABLE I 
DRIVE \ 2V/DIV. 

1 \ 

I OUTPUT \ 2V/DIV. , 
100nS/Dlv. 

ADDRESS INPUT BUFFER 
AND LEVEL SHIFTER 

LEVEL 
SHIFTED 
ADDRESS 
TO DECODE 

lEVel 
.--+----i-.... SHIFTED 

AD[}RESS 
TO DECODE 

,~ 

I GND I L ___________________________________ J 

I 
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SCHEMATIC DIAGRAMS (continued) 

V-

TO P-CHANNEL 
OEVICE OF 

ADDRESS DECODER 

THE SWITCH PAl R 

TO N-CHAitNEL 
OEVICE OF 
THE SWITCH PAIR 

MULTIPLEX SWITCH 

OE~~g~ ~>---------..------------, 
OVE RVOL TAGE PROTECTION 
r--------

V+ 

Rll 
IN 

lK 

V-

L __________ _____ ~ 

Of~~~~ >>-_________ ~~-------.J 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• SIGNAL RANGE 

• "ON" RESISTANCE (TYPJ 

• INPUT LEAKAGE AT +1250 C (TYPJ 

• ACCESS TIME (TYPJ 

• POWER CONSUMPTION (TYPJ 

• DTLfTTL COMPATIBLE ADDRESS 

• -550 Cto +1250 C OPERATION 

APPllCA TIONS 

• DATA ACQUISITION SYSTEMS 

• PRECISION INSTRUMENTATION 

• DEMULTIPLEXING 

• SELECTOR SWITCH 

PINOUT 

HI-1818A 

ADDRESS Al 1 

+5.0V SUPPLY 2 
ENABLE 3 

ADDRESS A2 4 
IN 8 5 

Top View 

H 1-1818A/1828A 
low Resistance 

8 Channel CMOS Analog Multiplexers 

±15V 

250n 

20nA 

350ns 

5mW 

Package Code 48 

16 ADDRESS AO 
15 -15VSUPPLY 

14 +15V SUPPLY 
13 IN 1 

12 OUT 

DESCRIPTION 

The HI-1818A/1828A are monolithic high performance CMOS 
analog multiplexers offering built-in channel selection decoding 

. plus an inhibit (enable) input for disabling all channels. 
Dielectric Isolation (DI) processing is used for enhanced 
reliability and performance (see Application No!e 521). 
Substrate leakage and parasitic capacitance are much lower, 
resulting in extremely low static errors and high throughput 
rates. Low output leakage (typically O.lnAl and low channel 
ON resistance (250 n) assure optimum performance in low level 
or current mode applications. 

The 1818A is a single-ended 8 channel multiplexer, while the 
HI-1828A is a differential 8 channel version. Either device 
is ideally suited for medical instrumentation, telemetry systems, 
and microprocessor based data acquisition systems. 

The HI-1818A-2 and HI-1828A are specified over -550 C 
to +1250 C, while the -5 versions are specified over OOC to 
+750 C. 

FUNCTIONAL DIAGRAM 

HI-1818A 
DIGITAL ADDRESS 

ADDRESS { 
INPUT 

BUFFERS 

. 

IN 1 

OUT 

IN7 6=LJ=11 IN2 
IN 6 7 10 IN 3 

IN 5 8 9 IN 4 I I I I I ~ e:~'" 
HI-1828A 

Top View 
Package Code 4B 

ADDRESS At 1 ----r---1-- 16 ADDRESS AO 

+5.0V SUPPL Y 2 15 -15VSUPPLY 

ENABLE 3 14 +15V SUPPL Y 
OUT 5 THRU 8 4 13 IN 1 

IN 8 5 12 OUT 1 THRU 4 

IN 7 6 11 IN 2 

IN 6 7 10 IN 3 

IN 5 8 9 IN 4 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HI-1828A 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 

2 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS (NOTE 1) 

Supply Voltage Between Pins 14 and 15 40.0V Digital Input Voltage V-Supply to V+ ~upply 
Logic Supply Voltage, Pin 2 30.0V Total Power Dissipation (Note 2) 780mW 
Analog Input Voltage: VSupply +2V Storage Temperature Range -65°C to + 1500C 

VSupply -2V 

ELECTRICAL CHARACTERISTICS 

Supplies = +15V, -15V, + 5V HI-181BA-211828A-2 HI-1818A-5/1828A-5 
-55°C to +1250C OOC to +750 C TRUTH TABLES 

PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

ANALOG CHANNEL CHARACTERISTICS 

*VIN, Analog Signal Range Full -15 +15 -15 +15 V 

* RON, ON Resistance (Note 3) +250 C 250 400 250 400 n 
Full 300 500 300 500 n 

HI-1818A 
*IS(OFF)' Input Leakage Current Full 20 50 20 50 nA 

* IO(oN), On Channel Leakage Current ADDRESS "ON" 
(HI-1818A) Full 100 250 100 250 nA A2 A1 An EN CHANNEL 
(f11-1828A) Full 50 125 50 125 nA l l l l 1 

·IO(oFF) Output Leakage Current l l H l 2 
(HI-1818A) Full 100 250 100 250 nA l H l l 3 
(HI-1828A) Full 50 125 50 125 nA l H H l 4 

H l l l 5 
DIGITAL INPUT CHARACTERISTICS H l H l 6 
VIL Input Low Threshold Full 0.4 0.4 V H H l l 7 
VIH, Input High Threshold (Note 4) Full 4.0 4.0 V H H H l 8 

* liN, Input Leakage Current Full .01 1 .01 1 I1A 
X X X H NONE 

SWITCHING CHARACTERISTICS 

TS, Access Time (Note 5) +250 C 350 350 ns 

Break-Before-Make Delay +250 C 100 100 ns 

Settling Time (0.1%) +250 C 1.08 1.08 I1s 
(0.025%) +250 C 2.8 2.8 I1s 

CIN, Channel Input Capacitance +250 C 4 4 pF 

COUT, Channel Output Capacitance HI-1828A 
(HI-181BA) +250 C 20 20 pF 

(HI-1828A) +250 C 10 10 pF ADDRESS "ON" 
COS(OFFI. Orain-To-Source Capacitance +250 C 0.6 0.6 pF Al AO EN CHANNELS 
CD, Digital Input Capacitance +250 C 5 5 pF l l l 1 and 5 

l H l 2 and 6 
POWER REQUIREMENTS H l l . 3 and 7 
Po, Power Dissipation Full 5 5 mW H H l 4 and 8 
POS, Standby Power (Note 6) Full 5 5 mW X X H NONE 
* 1+, Current Pin 14 Full 0.1 0.5 0.1 1 rnA 

* L, Current Pin 15 Full 0.3 1 0.3 2 rnA 

* I L Current Pin 2 Full 0.3 1 0.3 2 rnA 

NOTES: 1. Voltage ratings apply when voltages at all other pins are 4. To drive from OTL/TTL circuits, 1 K pull-up resistors 
within their normal operating ranges. to + 5.0V supply are recom[llended. 

2. Derate 9.25 mW/oC above 75°C. 5. Time measured to 90% of final output level; 
3. VOUT = ±.10V lOUT = - lmA. VOUT = - 5.0V to +5.0V, Oigitall~puts = OV to + 4.0V. 

6. Voltage at Pin 3, ENABLE = + 4.0V. 

*100% Tested for Dash 8. ("Full" Tested at +250 C to +1250 C) 
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I PERFORMANCE CHARACTERISTICS 

ON RESISTANCE vs 
ANALOG SIGNAL LEVEL 

--- 1 rnA 

.. V'l • 

--IN ..... 

fV1 - OUT -
V2 

Rn,u = -.-. -. 
u,~ , rnA 

Test Circuit 
350 ! ! 

1 
I 
i ! 

en 300 
~ I I I I I I ~ :r I 
0 I 

I 250 
w t"'--- I----

~ (.) 
z 
;:200 - -55~ en 
en ~~ w 

~ 150"- -
0 

100 
-10 -8 -6 -4 -2 0 +2 +4 +ii +8 +10 

VI - SIGNAL LEVEL (VOLTS) 

ON/OFF LEAKAGE CURRENTS 
vs TEMPERATURE 

Off Leakage On Leakage 
IS(OFF) 

IID(~FFI ~UT ±lOV-~ 
t=1 lOUT + 10V 

A lo(ON) 

±10V 

100nA 

./ ./ 

./ ./ 
\ /' / 

I 
lo(ON)=lo(OFF) / // 10nA HI-1818A 

HI-1828A 
./ ./ ./ 

\ \ ./ / 

\\ / / /' 

lnA \V/ / 
./ ./ ./ '\ 

./ ./ ./ \ 
7 / /' \ IS(OFF) 

1::~C2r 
i (H!-1818A!1828A) 

I I I 
25 50 75 100 125 

TEMPERATURE- oc 
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I 

ON CHANNEL CURRENT 
vsVOLTAGE 

vf'~ IOUT~ 

Test Circuit 

+60 

I 
I 

i 
I 

-55°C 
<I: +40 

1 l-::;:::: t::::::: ~ 

/~ , 
!i!+20 

p-r +125OC 
I ~ i+

25OC! w 
I I I t/ a: 

a: 
;:) 0 
(.) P CI 

~ z 
3: -20 
~ +25OC ~v +12~ ~ -40 

~ -60 
-10 -8 -6 -4 -2 0 +2 +4 +ii +8 +10 

VOL T AGE ACROSS SWITCH 

ACCESS TIME 

+5VDCo IN1 -~ 
-5VDC _ IN2 - OUT 

SCOPE .., 

--.,., 
HI-1818A 

~lAlcr.~ 

+4V --.r-L 
OV 

. 

Ao INPUT 
2V/DIV. 

0.-

., ..... , . 
••• ~T 

II I I I I, I =f OUTPUT I I 
5V/DIV. I I I 

I-

l00ns/DIV. 
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SCHEMATIC DIAGRAM 

ADDRESS INPUT BUFFER 

DECODER GATE 

EN 

A2 OR A2 

Al0RAl 

A2 OR A2 NOT USED 
FOR HI-1828A 

MULTIPLEX SWITCH 

FROM DECODE 

FROM DECODE 
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:--------, 
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I 
I 

TO ! 
P CHANNEL 
SW I 

I 

P16 TO I 
N CHANNEL 

N16 SW ! 
I 

I ' 

L!!:! 2WIT~~~~_ ~ 

-V 

ALL N-CHANNEL 
BODIES TO V-

ALL P-CHANNEL 
BODIES TO V+ 
UNLESS OTHERWISE 
INDICATED. 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

HI-1840 
16 Channel CMOS Analog 

Multiplexer with High-Z Analog 
Input Protection 

• 

FEATURES DESCRIPTION 

440 

• HIGH ANALOG INPUT IMPEOANCE 
DU RING POWER LOSS (OPEN) 

• LOW POWER CONSUMPTION 
(STANDBY) 

• ACCESS TIME 

500Mn 

600J,lW 

500ns 

• EXCELLENT IN HI-REL REDUNDANT SYSTEMS 

• BREAK-BEFORE -MAKE SWITCHING 

• NO LATCH-UP 

APPLICATIONS 

• FAIL-SAFE DATA ACQUISITION SYSTEMS 

• FAI L-SAFE TELEMETRY SYSTEMS 

• AIRCRAFT INSTRUMENTATION AND CONTROL 

PINOUT 

Package Code 1M 

Top View 

+VSUPPlY '3128 OUT 
NC 2 27 -VSUPPl Y 
NC 3 26 IN 8 

IN 16 4 25 IN 7 

IN 15 5 -i r 24 IN 6 
IN146--1 t-231N5 

IN13 ?4 1~21N4 
iN 12 11-; t-21 IN 3 
IN 11 9- f-20 IN 2 
iN 10 10- I- 19 IN 1 

IN 9 11- 1-18 ENABLE 
GNO 12 - I- 17 ADD RESS AO 

(+5VSUPPl yl VREF 13- 1-16 ADDRESS Al 
ADDRESS A3 14- 1-15 ADDRESS A2 

CAUTION: These deVices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

The H 1-1840 is a monolithic 16 channel multiplexer constructed 

with the Harris Linear Dielectric Isolation CMOS process. It 

is designed to provide a high input impedance to the. analog 
source if device power fails (open) or the analog signal voltage 

inadvertently exceeds the supply rails during powered operation .. 
Excellent for use in redundant applications, since the secondary 

device can be operated in a standby unpowered mode affording 
no additional power drain. But more significantly, a very high 
impedance exists between the active and inactive devices pre

venting any interaction. One of sixteen channel selection is 
controlled by a 4-bit binary address plus an Enable-Inhibit 
input which conveniently controls the ON/O FF operation of 

several multiplexers in a system. All digital inputs have electro
static discharge protection. The H 1-1840 is tested and guaran
teed within the military temperature range and is available in a 
28 pin dual-in-line package. 

FUNCTIONAL DIAGRAM 

/~fr--l, ~-~-;1 r~<--l, '''' 
AI!!...... I I ~ I I I 

I : I I : I 

I ~~~I::~ < t I I I I. : I 

I 
A'l1fi>~ -!- 1f I I' . I I I 1 40UT 

: i : I I: I 
I I I ...... I i II II I I I I I 

~ A3il:TIT! I I I 

illTII_l d ' 
I L-=t=t=f 16 \'b-+---=--I P : 

I I J : IH16 
L.. ____ J L ____ J ______ J 

ADDRESS INPUT BUFFER DECODERS MUL TlPLEX 
ANO lEVEL SHIFTER SWITCHES 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 +40V Total Power Dissipation* 1200mW 
VREF to Ground +20V Operating Temperature: 
VEN, VA, Digital Input Overvoltage: HI-1840-2 -550 C to +1250 C 

VSupply (+) +4V Storage Temperature -650 C to +150oC 
VA VSupply (-) -4V 

Analog Input Overvoltage: 

Vs 
VSupply (+) +10V 
VSupply (-) -10V *Derate 8mW/oC above T A = +250 C 

ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified: 
Supplies = +15V, -15V: VR EF(Pin 13) = +5V; VAH(Logic Level High) = 4.0V; VAL(Logic Level Low) = +O.8V 
For Test Conditions, consult Performance Characteristics section. 

-Ssoc to +1250 C 

PARAMETER TEMP. MIN. TYP. MAX. UNITS 

ANALOG CHANNEL CHARACTERISTICS 

·VS. Analog Signal Range Full -5 +15 V 

·RON. On Resistance (Note 11 Y,N = +15V Full 0.5 1.0 KS1 
VIN= -5V Full 2.5 S.O KS1 

·IS(OFF). Off Input leakage Current +2SoC 0.03 nA 

Full ±IOO nA 
TRUTH TABLE "IS(OFF). with Power Off (Note 8) Full :t100 nA 

·IO(oFF). Off Output leakage Current +2SoC 1.0 nA 

Full ±IOOO nA 

• IO(OFF). or IS(OFF) with Input Overvoltage 

Applied (Note 2) +2SoC 50 nA "ON" 

Full ±looo nA A3 A2 A1 AO EN CHANNEL' 

·IO(ON). On Channel leakage Current +250C 1.0 nA 

Full ±Iooo 
X X X X H NONE 

nA 
L L L L L 1 
L L L H L 2 

DIGITAL INPUT CHARACTERISTICS L L H L L 3 
VAL •• Input low Threshold I TTl Drive Full 0.8 V L L H H L 4 
VAH. Input High Threshold (Note 71 Full 4.0 V L H L L L 5 

VAL I +2SOC 0.8 V L H L H L 6 
MOS Drive (Note 3) L H H L L 7 

VAH +250C 6.0 V 
L H H H L 8 

·IA.lnput leakage Current (High or low) Full 1.0 J.lA H L L L L 9 
H L L H L 10 

SWITCHING CHARACTERISTICS H L H L L 11 
tAr Access Time +2SoC SOO 1000 ns H L H H L 12 

tOPEN. Break-Before-Make Delay +250C 20 80 ns H H L L L 13 

tON(EN). Enable Delay (ON) +2SoC 300 1000 ns H H L H L 14 

tOFF(EN). Enable Delay (OFF) +250 C 300 1000 ns H H H L L 15 
H H H H L 16 

Settling Time (0.;1%) +2SoC 1.2 ps 
(0.025%1 +250 C 4.1 ps 

"Off Isolation" (Note 4) +250C 65 dB 

CS(OFF). Channel Input Capacitance +250C 5 pF 

CO(OFF). Channel Output Capacitance: +250 C 50 pF 

CA. Digital Input Capacitance +250 C 5 pF 

COS(OFF). Input ot Output Capacitance +250 C 0.15 pF 

POWER REQUIREMENTS 

PD. Power Dissipation (Note 5) +250 C 0.6 15.0 mW 

(Note 6) +250C 0.6 15.0 mW 

"1+. Current Pin I (Note 5) Full 0.02 0.5 mA 

"1-. Current Pin 27 (Note 5) Full 0.02 0.5 mA 

'1+. Standby (Note 6) Full 0.02 0.5 mA 

"1-. Standby (Note 6) full 0.02 0.5 rnA 

NOTES: 
1.IOUT=1mA 6. VEN = 4.0V 
2. Analog Overvoltage = ~OV 7. To drive from DTL/TTL circuits 1 K pu II-up resistors to 
3. VREF = +10V +5.0V supply are recommended. 
4. VEN = 4.0V, RL = 1 K, CL = 7pF, Vs = 3VRMS, f = 500kHz 8. All supplies (V+, V-, +5V) and digital inputs (AO, A1, A2, A3, 
5. VEN = O.8V EN) opened. Analog input ~1 OV. 

©IC MASTER 1918 

-

441 

~ 

o 
+"" o 
::::s 
"0 
c: 
o 
.~ 
E
Q) 

en 
U) 

"i:: 
~ 

t'CS 
I 



t-
o -o 
:::J 

"C 
C 
o 
o 
E 
Q) 

en 
(J) 
.~ 

t-
~ 
J: 

442 

I 
r cnrun,,,,I't'w "c "nl'tnl't" 1 cnl.:l 1 111.:1 I'tIWU IC.:II IIlnllUII.:I 

Unless Otherwise Specified: TA = 250 C, VSUPPLY = ±15V, VAH = +4V, VAL = O.8V and VREF = 5V. 

ON RESISTANCE VS. ANALOG INPUT VOLTAGE 
;; 

ON RESISTANCE vs. 'INPUT SIGNAL LEVel 

TA = +125DC lmA 

'" 
+--

~ 
"" 2 

" I 

'" '" RON=~ 4 V2 ~ 
c lmA 

": I' "' ~ f-----O a: ........ IN c 1 ,.. 
" 0 

TA=+~~ 
......... r--

~u---o 
- OUT 

~ '- ---t--

I ---I-.. 

0 
-8 -4 0 +4 +8 +12 +16 

Analog Input Voltage - Volts 

LEAKAGE CURRENT VS. TEMPERATURE 
OFF LEAKAGE CURRENT 

100nA vs. TEMPERATURE 

/ 

.r0 ~ 
10(OFF) 

/ OUT 
A 

OFF OUTPUT ~~ ..., V 

~ LEAKAGE CURRENT /' " 
10 (OFF) +10V~ - " ±10V -=-

10nA + : - <;> -J-
/ 

/ / 
./ / ON LEAKAGE CURRENT c: 

/' V I 
vs. TEMPERATURE 

::> 
'-' InA IN 

" .. 
OUT ..... 

" f--D 0 
OFF INPUT -

~9 / LEAKAGE CURRENT _ 

V IS (OFF) 

100pA 

I 

IOIONI~ L 
1/ 

±10V -=-
IOpA ~ 

250 500 750 1000 1250 -
Temperature DC 

ANALOG iNPUT OVERVOL TAGE CHARACTERiSTiCS 

160 

~ 
140 

./ 
V ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 

u.. 
120 9 

I 
i I I /" .9 

l 100, 
I 

ISlOFF1K I I I I I IS((j~r! ! 
i I 10 (OFF) 

0 80 I I I I I I /':"'\1 __ 1 /"":'\. 
:0 

~ 
V I I f1T~ 

I 
~ I 

l,.....--" 
c 60 10(OFF) .. ~ tWIN ~? 
~ 
'-' .. 40 
"" .. 

.." ., 
Q> ..... 

20 

0 
:!15 :!17 :!19 :!21 ±23 :!25 

VIN - Analog Input Overvoltage - Volts 
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SCHEMATIC DIAGRAMS' 
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I if I ADDR. ESS AND ENABLE INPUT BUFFER AND LEVEL SHIFTER 

LEVEL SHIFTER 
r- --------------------------------- .... 

V+ ! 

LEVEL 
SHIFTED 
ADDRESS 
TO DECODE 

LEVEL 
...--+---+-..... SHIFTED 

I 

I 

ADDRESS 
TO DECODE 

L ______________________ ..... ____________ J 

FROM DECODE 

ADDRESS DECODER 

TO 
SWITCH 

MULTIPLEX SWITCH 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• MONOLITHIC CONSTRUCTION 

• EXTREMELY FAST SETILING 

• LOW GAIN DRIFT 

200ns TO 0.01% (TYP.) 

±2ppm/oC (MAX.) 

• EXCELLENT LINEARITY 
OVER TEMPERATURE 

• DESIGNED FOR MINIMUM GLITCHES 

• MONOTONIC OVER TEMPERATURE 

APPllCA TIONS 

• CRT DISPLAY GENERATION 

• HIGH SPEED AID CONVERTERS 

• VIDEO SIGNAL RECONSTRUCTION 

• WAVEFORM SYNTHESIZERS 

• HIGH SPEED DATA ACQUISITION 

• HIGH-REL APPLICATIONS 

• PRECISION INSTRUMENTS 

PINOUT 

±1/2 LSB (MAX.) 

PRELIMINARY HI-562 
12 Bit High Speed Monolithic 

Digital-to-Analog Converter 

DESCRIPTION 

The Harris H 1-562 is the first monolithic digital-to-anaIQg converter to 
combine both ultra-high speed performance and true 12-bit accuracy on the 
same chip. The HI-562's fast output current settling of 200ns to 0.01% is 
achieved using dielectric isolation processing to reduce internal parasitics for 
fast rise and fall times during switching. Output glitches are minimized in 
the HI-562 by incorporating equally weighted current sources switched into 
an R-2R ladder network for symmetrical turn-ON and turn-OFF switching 
times. This creates within the chip a very uniform and constant thermal 
distribution for excellent linearity and also completely eliminates thermal 
transients during switching. High stability thin film resistor processing to
gether with laser trimming provide the HI-562 with guaranteed true 12-bit 
linearity to within ±1/2 lSB maximum over the -550 C to +1250 C temp
erature range. Beyond that, the HI-562's low offset and gain drift over this 
temperature range assure that its absolute accuracy when referred to a fixed 
10V reference will not deviate more than±3l2lSB for unipolar mode opera
tion (.±2 lSB for bipolar operation). The input reference can be varied from 
+2V to +10V for two quadrant multiplying mode operation. 

The HI-562 is recommended as a replacement for higher cost hybrid and 
modular units for increased reliability and accuracy in applications such as 
CRT displays, precision instruments and data acquisition systems requiring 
throughput rates as high as 5MHz for full range transitions. Its small size ~ .... 
makes it an ideal choice as the heart of high speed AID converter designs or as 
a building block in high speed or high resolution industrial process control 
systems. The HI-562 is also ideally suited for aircraft and space instrumenta-
tion where operation over a wide temperature range is required. 

The HI-562-5 is specified for operation over OOC to +700 C, the HI-562-4 
over -250 C to +850 C and the H 1-562-2 and H 1-562-8 over -550C to + 1250 C. 
Processing to Mll-STD-883A Class B screening is available by selecting the 
HI-562-8. All are available in a hermetically sealed 24-lead dual-in-line 
package. 

FUNCTIONAL DIAGRAM 

Package Code 1 H 
TOP VIEW 

vps+ In" BIT 1 (MSB) IN 

CMOS(TTL 2 n BIT 21N LOGIC SELECT 

* VREF (LO IN) 3 22 BIT31N 

NIC 4 21 BIT41N 

VREF (HI IN) 5--1 t20 BIT 51N 

Vps- :j 
HI-562 

19 BIT 61N 

BIPOLAR R IN 18 BIT 71N 
I I 

BIPOLAR ROUT 8- !--i7 BiT 8 iN 

IOAC OUT 9- ~16 BIT91N 

10V SPAN R 10- !--15 BIT lOIN 

20V SPAN R 11- !--14 BIT 11 IN 

* GND 12- !--13 BIT 12 (LSBIIN 
, 

* Pins 3 and 12 connected to top and bottom case 
for high frequency shielding. 

TTLICMOS 
LOGIC 
LEVEL BIT liN BIT 12 IN 

Gi~D ~+ SE~ECT 11 t t t t t t t t 1 ? 111 r@ 

OIGITALIM'UT LEVEL SHIFTERS I!o SWITCH DRIVERS 12K~ ~ 

I 
I i 1 i i ; ~ '~ 

~""" i liTT:! 1.:E33t:ll.:! 1.:1 !.:! [j~j i rt! I h,975K t2K I I iii l"nll"n"1 [1l! 1!l'llnllillln'IIn'.lIn'!! n II I~~; 

~ ttl IH.iJJ IHjj~ljLlj~iI1JH .Ul JJl .lHJJ ~ 

r 1.6~ 'l35K 3.5K ·35K 3.5K 35K 35K135K 35~13.5K 3.5K 3.5K p.5K 3.5~13.5K ~ 
3 20pFt ),.. BIPOLAR 
VREF (LD IN) ~ R IN 

v-

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICA TIONS 

ABSOLUTE MAXIMUM RATINGS (Referred to Ground)l 

Power Supply.lnputs Vps+ +20V 
Vps- -20V 

Reference Inputs VREF{Hi) ±Vps 
VREF (Lo) OV 

Digital Inputs Bits 1-12 -1V;+12V 
CMOS/TTLLogic Select -lV,+12V 

Outputs Pins 7,8, 10, 11 ±Vps 
Pin 9 +Vps, -5V 

Power Dissipation Pd, Package 

Operating Temperature Range 
HI-562-2 
HI-562-4 
HI-562-5 
HI-562-8 

Storage Temperature Range 

1000mW 

-550 C to +1250 C 
-250 C to +850 C 

OOC to +70oC 
-550 C to +1250 C 

-650 C to + 1500 C 

ELECTRICAL CHARACTERISTIC,S (@+250 C, Vps+, = +5V, Vps- = -15V, VREF = +10V, pin 2 open circuit 
unless otherwise noted) 

HI-562-2/HI-562-B H 1-562-4/H 1-562-5 

PARAMETER CONDITIONS MIN I TYP I MAX MIN I TYP I MAX UNITS 

INPUT CHARACTERISTICS 

Digital Inputs (3) Bit ON "Logic 1" 
Bit OFF "Logic 0" 

r'ot Vol"" 121 Logic "1" 2.0 2.0 V 
Logic "0" Over full O.B O.B V 

TIL temp. range 
Input Current (2) 
Logic "1" 20 100 20 100 nA 
Logic "0" -50 -100 -50 -100 /lA 

r:; ~~!."" 0.7Vps+ 0.7Vps+ V 
Logic "0" Pin 1 tied to pin 2, 0.3Vps+ 0.3Vps+ V 

CMOS +4.75V~ Vps+ ~+12V 
Input Current over full temp, range 
Logic "1" 20 100 20 100 nA 
Logic "0" -50 -100 -50 -100 /lA 

Reference Input 

Input Resistance BK 8K Q 
Input Voltage lOUT = 5mA (±20%) +10 +10 V 

TRANSFER CHARACTERISTICS 

Resolution Over full temp. range 12 12 Bits 

@+250C ±1/4 ±1/4 ±112 LSB Nonlinearity (3) Over full temp. range ±112 ±1 

Differential @+250C I ±1/4 ±1/4 ±112 LSB 
Nonlinearity (3) Over full temp. range MONOTONICITY GUARANTEED 

Relative Accuracy (S) With 24.9Q{1%) Trim Resistors 

Gain Error All Bits ON ±0.024 ±0.024 
Bipolar Offset Error ±0.024 ±0.024 % FSR (4) 
Unipolar Offset Error All Bits OFF ±0.012 ±0.012 

Adjustment Range See Operating Instructions 

Gain With 50QTrim ±0.3 ±0.3 % FSR 
Bipolar Offset Potentiometers to.6 ±O.S 

Temperature Stability Drift specified with internal 
span resistors for voltage output 

Gain Drift (3) Over full ±2 ±3 
Offset Drift (3) temp. range ppm of 

Unipolar Offset iO.4 11 FSR/oC 

Bipolar Offset 
All Bits OFF 11 i3 

Differential Nonlinearity Over full temp. range ±1 ±2 ±2 ±3 

Settling Time (3) All Bits ON-to-OFF or 

to 1112 LSB OFF-to-ON 200 400 200 400 ns 
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• SPECiFiC A iiONS (continuedj 

PARAMETER CONOITIONS 

Major Carry Transient 
Peak Amplitude From 011...1 to 100 ... 0 
Settling Time to or 100 ... 0 to 011...1 

900'"' Complete 

Power Supply Sensitivity (3) 

Unipolar Offset 
Vps+ @ +5V or +15V 

All Bits OFF 

Vps-@-15V 
Bipolar Offset 

Vps+ @ 5V or +15V All Bits OFF, Bipolar mode 
Vps-@-15V 

Gain 
Vps+@+5V or +15V All Bits ON 
Vps-@-15V 

OUTPUT CHARACTERISTICS 

Output Current 

Unipolar 
Bipolar 

Resistance 

Capacitance 

Output Voltage Ranges 
Unipolar Using external op amp 

and internal scaling 
Bipolar resistors. See Figure 1 

and Table 1 for connections 

Compliance limit (3) 

Compliance Voltage (3) Over full temp. range 

0.1 to 10Hz (All Bits ON) 
Output Noise 0.1 to 5MHz (All Bits ON) 

MULTIPLYING MODE PERFORMANCE 

Quadrants Bipolar Mode 
Reference Input; 2V to +10V 

Reference Voltage Unipolar mode, all Bits OFF 
Feedthrough and +2V to +10V (p-p), 2kHz 

Sinewave 

Relative Accuracy Reference Input @ 2VOC 

Output Slew Rate All Bits ON and 
+2 to +10V Step 

Settling Time change at reference 
to ±ll2lSB input. 

Control Amplifier 

Bandwidth Small signal 

POWER REQUlREM.ENTS 

I Vps+ (7) Over full 

Vps- temp. range 

Ips+ (5) All Bits ON or OFF in 
Ips- (5) either TTL or CMOS mode 

Ips+ (5) Same as above except 
Ips- (5) over full temp. range 

446 

• 

H 1-562-2/H 1-562-8 H 1-562-4/H 1-562-5 

MIN TYP MAX MIN TYP MAX UNITS 

0.7 0.7 mA 

35 35 ns 

±0'5 ±O.5 
±0.5 ±0.5 

ppm of 
±1.5 ±1.5 FSR/% Vps 
±1.5 i1.5 

±1 it 
±2 ±2 

-5.0 -5.0 mA 
±2.5 ±2.5 

1000 1000 ohms 

20 20 pF 

o to +5 Oto +5 
o to +10 o to +10 

±2.5 ±2.5 V 
±s ±5 

±10 ±10 

-3 +10 -3 +10 V 

±1.0 ±1.0 V 

30 30 
100 I 100 pV (p-p) 

2 I 2 

1 1 lSB (p-p) 

±0.05 ±0.05 % FSR 

6 6 mAlslS 

3 3 #Js 

10 10 MHz 

I 
4.5 5 15 4.75 5 15 V I 
13.5 15 16.5 13.5 15 16.5 

9 9 rnA 
28 28 

11 11 rnA 
33 33 
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NOTES 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operation under any of 
these conditions is not necessarily implied. 

2. V ps+ tolerance is ±10% for H 1-562-2, -8. and ±5% for 
HI-562-4, -5. 

3. See Definitions. 

4. FSR is "full scale range" and is 20V for ±10V range, 10V 
for ±5V range, etc.; or 5mA(±2001o) for current output. 

DEFINITIONS OF SPECIFICATIONS 

DIGITAL INPUTS 

The H 1-562 accepts digital input codes in binary format and 
may be user connected for anyone of three binary codes. 
Straight Binary, Two's Complement, or Offset Binary, (See 
Operating Instructions). 

ANALOG OUTPUT 

DIGITAL Straight Offset Two's 
INPUT Binary Binary Complement* 

MSB LSB 
000 ... 000 Zero -FS (Full Scale) Zero 
100 ... 000 %FS Zero -FS 
111...111 +FS - 1 LSB +FS - 1 LSB %FS - 1 LSB 
011 .. .111 %FS - 1 LSB Zero - 1 LSB +FS - 1 LSB 

*1 nvert MSB with external inverter to obtain Two's 
Complement Coding 

ACCURACY 

NONLINEARITY - Nonlinearity of a D/A converter is an 
important measure of its accuracy. It describes the deviation 
from an ideal straight line transfer curve drawn between zero 
(all bits OFF) and full scale (all bits ON). 

DIFFERENTIAL NONLINEARITY - For a D/A converter, it 
is the difference between the actual output voltage change and 
the ideal (1 LSB) voltage change for a one bit change in code. 
A Differential Nonlinearity of ±1 LSB or less guarantees mono
tonictiy; Le., the output always increases and never decreases 
for an increasing input. 

SETTLING TIME 

Settling time is the time required for the output to settle to 
within the specified error band for any input code transition. 
It is usually specified for a full scale or major carry transition. 

©IC MASTER 1978 

5. After 30 seconds warm-up. 

S. Using an external op amp with internal span resistors and 
specified external trim resistors in place of potentiometers 
Rl and R2. Errors are adjustable to zero using Rl and R2 
potentiometers. (See Operating Instructions Figure 2.) 

7. Maximum Vps+ is +12V for high level logic only, i.e. when 
pin 1 is tied to pin 2. 

DRIFT 

GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of 
full scale range per oC (ppm of FSR/oC). Gain error is meas
ured with respect to +250 C at high (TH) and low (TU temp
eratures. Gain drift is calculated for both high (TH -250 C) and 
low ranges (+250 C -TU by dividing the gain error by the respec
tive change in temperature .. The specification is the larger of 
the two representing worst case drift. 

OFFSET DRI FT - The change in analog output with all bits 
OFF over the specified temperature range expressed in parts 
per million of full scale range per oC (ppm of FSR/oC). Offset 
error is measured with respect to +250 C at high (TH) and low 
(TU temperatures. Offset Drift is calculated for both high 
(TH -250 C) and low (+250 C -TU ranges by dividing the offset 
error by the respective change in temperature. The specification 
given is the larger of the two, representing worst-case drift. 

POWER SUPPLY SENSITIVITY 

Power Supply Sensitivity is a measure of the change in gain and 
offset of the D/A converter reSUlting from a change in -15V, 
+5V or +15V supplies. It is specified under DC conditions and 
expressed as parts per million of full scale range per percent of 
change in power supply (ppm of FSR/%). 

COMPLIANCE 

Compliance voltage is the maximum output voltage range that 
can be tolerated and still maintain its specified accuracy. Com
pliance limit implies functional operation only and makes no 
claims to accuracy. 

A glitch on the output of a D/A converter is a large transient 
spike resulting from unequal internal ON-O FF switching times. 
Worst case glitches usually occur at half-scale or the major carry 
code transition from 011 ... 1 to 100 ... 0 or vice versa. For ex
ample, if turn ON is greater than turn OFF for 011...1 to 
100 ... 0, an intermediate state of 000 ... 0 exists, such that, the 
output momentarily glitches to zero output. Matched switching 
times and fast switching will reduce glitches considerably. 
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DECOUPLING AND GROUNDING 

For best accuracy and high frequency performance, the ground
ing and decoupling scheme shown in Figure 1 should be used. 
Oecoupling capacitors should be connected close to the HI-
562 (preferrably to the device pins) and should be tantalum 
or electrolytic bypassed with ceramic types for best high fre
quency noise rejection. 

Vprt ~JPS+ 
~~l~F .. 1 ,. . 

HI-562 

ANALOG GROUNO 

Figure 1 

UNIPOLAR AND BIPOLAR VOLTAGE OUTPUT 
CONNECTIONS 

CONNECTIONS - Using an external resistive load, the output 
compliance should not exceed ±lV to maintain specified accur
acy. For higher output voltages, accuracy can be maintained by 
using an external op amp and the internal span resistors as shown 
in Figure 2 and defined in Table 1 for unipolar and bipolar 
modes. 

BIPOLAR 
OFFSET 
AO.nJST 

* +5V/+15Y.-15Y 

Rl 50n.15T 

OUT 

;;. For TTL and OTL compatibiiity, connect +5V to pin 'i and 
ieave pin 2 open. For CMOS compatibiiiW, connect digitai 
power supply (+4.85V ~ VOO ~ +12V) to pin 1 and short 
pin 2 to pin 1. 

** Bias resistor. R B. should be chosen to equalize op amp offset 
voltage due to bias current. Its value is calculated from the 
parallel combination of the current source output resistance 
(1 K) and the op amp feedback resistor. See Table 1 for 
values of R B. 

Figure 2 

Table 1 

CONNECTIONS 
OUTPUT Pin 7 Pin 8 Pin 10 Pin 11 BIAS (RB) 
RANGE to to to to RESISTOR 

Unipolar o to +10V N.C. N.C. A ' N.C. 

Mode o to +5V N.C. N.C. A 9 

±10V 0 9 N.C. A 
Bipolar 

±5V 0 9 A N.C. 
Mode 

±2.5V 0 n A 9 " 

EXTERNAL GAIN AND ZERO CALIBRATION 
(See Figure 2) 

667n 

500n 

667n 

580n 
...... n ......... ~(, 

The input reference resistor (7.975K) and bipolar offset resistors 
shown in Figure 2 are both intentionally set low by' 25n 'to 
allow the user to externally trim-out initial errors to a very high 
degree of precision. The adjustments are made in the voltage 
output mode using an external op amp as current-to-voltage 
converter and the H 1-562 internal scaling resistors as feedback 
elements for optimum accuracy and temperature coefficient. 
For best accuracy over temperature, select an' op amp that has 
good front-end temperature coefficients such as the HA-26001 
2605 with offset voltage and offset current tempco's of 5J1.V 10C 
and 1nAloC, respectively. For high speed voltage mode applica
tions where fast settling is required, the HA-2510/2515 is 
recommended for better than 1.5J.ls settling to 0.01%. Using 
either one, potentiometer R3 conveniently nulls unipolar offset 
plus op amp offset in one operation (for HA-251012515 and 
HA-2600/2605 use R3 = 20K and lOOK, respectively). For 
bipolar mode operation, R3 should be used to null op amp offset 
to optimize its tempco (i.e., 'short 9 to A and adjust R3 for zero 
before calibrating in bipolar mode). The gain and bipolar offset 
adjustment range using 50n potentiometers is ±12 LSB and 
±25 LSB respectively. If desired, the potentiometers can be 
replaced with fixed 24.9 n (1%) resistors resulting in an initial 
gain and bipolar offset accuracy of typically ±1/2 LSB. 

UNIPOLAR CALIBRATION 

Step 1: Unipolar Offset 
• Turn all bits OFF 
• Adjust R3 for zero volts output 

Step 2: Gain 
• Turn all bits ON 
• Adjust R 2 for an output of FS -1 LSB 

That is, adjust for: 
9.9976V for OV to + 1 OV range 
4.9988V for OV to +5V range 

BIPOLAR CALIBRATION 

Step 1: Bipolar Offset 
• Turn all bits OFF 
• Adjust R 1 for an output of: 

-10V for ±1 OV range 
-5V for ±5V range 
-2.5V for ±2.5V range 

Step 2: Gain 
• Turn bit 1 (MSB) ON; all other bits OFF 
• Adjust R 2 for zero volts output 

I 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF >iAAAIS CORPORATION 

FEATURES 

• GUARANTEED ±1 L.S.B. ACCURACY OVER 
TEMPERATURE 

HI-l080 -550 C to +1250 C 
H 1-1 085 OOC to + 750 C 

• FAST SETTLING 1.5Ms to % L.S.B. 

• EXPANDABLE FOR HIGHER RESOLUTIONS 

• MONOLITHIC CONSTRUCTION 

• DTL/TTL COMPATIBLE INPUTS 

• RELIABLE MONOLITHIC CONSTRUCTION MEETS 
REQUI REMENTS OF MIL-STD-883 

APPLICATIONS 

• WAVEFORM SYNTHESIZERS 

• MICROPROCESSOR I/O INTERFACE 

• HIGH REL APPLICATIONS 

• A TO 0 CONVERTER (USING COMPARATOR AND 
DIGITAL LOGIC) 

• DATA ACQUISITION SYSTEMS 

PINOUT 

NEGATIVE 
SUPPL Y 

NO 
CONNECTION 

COMMON 

08 

07 

06 

05 

03 

02 

01 

CASE 

3 

4 

5 

6 

7 

8 

9 

10 

Top View 

'1 II I 
2 1 24 23 22 

21 

20 

D/A 19 
CONVERTER 

24 LEAD 
PACKAGE 18 

17 

16 

11 12 13 14 15 

I 

J l L 

Package Code 4K 

TAP3 

TAP 2 

TAP 1 

LADDER 
TERMINATION 

LADDER 
EXTENSION 

LADDER BUS 

LADDER 
OUTPUT 

R SUM 

2R SUM 

LOGIC SUPPLY 

HI-1080/1085 
Precision Monolithic 

8-Bit 0 to A Converter 

DESCRIPTION 

The HI-l080/1085 is a monolithic 8 bit digital~to-analog con
verter employing bipolar current switches feeding a thin film 
R-2R ladder network. 

Because of the excellent stability of this device, it is practical 
to specify one all-inclusive accuracy parameter: .±1 L.S.B. 
accuracy over the operating temperature range. This means that 
once the desired full scale output level is set at room tempera
ture by adjustment of the input reference current, each of the 
256 output levels will always measure within ±1 L.S.B. of the 
corresponding output of a "perfect" DAC. Thus the accuracy 
specification includes the worst case effects of all of the norm
ally published errors such as non-linearity, zero drift, full scale 

drift, etc. 

The device is exceptionally versatile, since it may be used in a 
voltage or current output mode, and may be offset to produce 
bipolar' operation. Matched auxiliary resistors are provided for 
amplifier feedback or current summing. Provisions are also made 
for scale factor adjustment and for cascading of additional D/A 
converters for extended resolution. 

FUNCTIONAL DIAGRAM 

LADDER 
EXTENSION 

I 
TER.,'N'::'~:~I -!.--+l-..;'~-G>---, 

LADDER BUS ~I .--l!W--l-..;'~-G>--1 

OIGITAL 
INPUTS 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 

Maximum Ratings are limiting values above which permanent circuit damage may occur. 

Voltage 
V+ 
V-

Digital Inputs: 

*Derate at 4mW/oC above 850 C ambient. 

ELECTRICAL CHARACTERISTICS 

TEMP 

Resolution 

Accuracy +250 C 

(Calibrated at 250 C) -550 C to 
(Note 1) +1250 C 

VFull Scale (Note 2) +250 C 
(Uncalibrated) 

Power Supply -550 C 
Rejection to 
(Note 3) +1250 C 

Settling Time +250 C 
(Note 4) 

Digital Inputs: 
High Threshold 
Low Threshold 
(Note 5) 
linHigh 

lin Low -550 C to 
(Note 6) +1250C 

Supply Current: 
1+ -550C 
I- to 
IREF +1250 C 
(Note 7) 

NOTES: Test Conditions-

MIN 

8 

-4.5 

.05 

0.8 

+8.0V 
-18.0V 

+5.5V 

HI-1080 
TYP 

1/4 

1/2 

-4.98 

.001 

I 
1.5 

.01 

-0.7 

8 
8 

0.5 

Ladder Common: 
IREF: 

Storage Temperature: 

Power Dissipation: 

+8.0V 
1.6mA 

-650 C::; TA::; + 1500 C 

450mW * 

Unless otherwise stated all measurements taken at V+ = +5V, V - = -15V 
VREF = +5V, VinHigh = +2.4V, VinLow = +O.4V 
Unipolar, zero reference connection (Figure 3) 

TEMP 
HI-1085 

UNITS MAX MIN TYP MAX 

8 Bits 

112 

OOC to 
1 +750 C 112 1 L.S.B. 

-5.5 +250 C -4.5 -4.98 -5.5 Volts 

OOC to 

I 
L.S.B. 

+750 C .05 .001 p,er 

I Volt 

3.0 +250 C 

I 
I 

1.5 ps 

2.0 2.0 Volts 
0.8 

I 

Volts 

1 DoC .01 1 rnA 
to 

-1.0 +750C -0.7 -1.0 rnA 

10 OOC 8 10 rnA 
10 to 8 10 rnA 
0.6 +750 C 0.5 0.6 rnA 

I I 

1. Any Input Combination 4. To ±0.2% of full scale 6. Yin = 2.4 Volts 7. V+ = +5.0V 
2. Inputs all low 
3. ~VOUT/LlVSUPPLY 

V+ = +5 i O.5V 
V- = -15 ± 3V 5. 

after full scale input step 
RL>10M 
CL <5pF 
V+ = 4.5V 

V+ = 5.5V V-=-15.0V 

Yin = 0.4 Volts VREF = +5.0V 
V+ = 5.5V Inputs all low 

©IC MASTER 1978 



PERFORMANCE CURVES 

TYPICAL OUTPUT ACCURACY vs. TEMPERATURE 

1.0,.------r-----,r---.,------,----r---,----, 

J 
0.5 I'.. "--+---+--.,....---..,.---+---T""'"" / I .............. FULL SCALE ERROR ./ 

ai 
en 
~ 0 t----+--~-Z .... ER-O-E-R-RO .... R---;--+--.;;;;;:I 

o 

~ 
-0.5t----+--t---'----t---+---;--+---I 

-1.0 ___ ........ -.........-"--_______ --i __ ...L..-_ .... 

-50 -25 . .:., 0 +25 +50 +75 +100 +125 

Temperature - oC 

5.0 

4.0 

3.0 

2.0 

ai 1.0 
en 

.8 ...i 
I 

0 .6 
~ 

.4 

.2 

0.5 

TYPICAL SETTLING TIME 

\ 
1\ 
\ 
\ 

'\. 

"-
"-
\. , 

\ 
\ 
\ 

I, 
~ 

\ 
1.0 1.5 2.0 

L~ 
~ 
~ Settling Time - Microseconds ,... ... 

~----------------~--------------~Ii; 

AO 
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DIA CONVERTER OPERATION MODES 

DIGITAL INPUTS 

c~ 

LADDER OUT t-----<>uOUT 

<>0 

1 
-15V 

OUTPUT RANGE INPUTS: CONNECTIONS 
MODE 

ALL HIGH TO ALLLOW A* B* C 0 

UNIPOLAR 
ZERO o TO -V R+ -1 L.S.B. VR+ N.C. GND GND 

REFERENCE 

UNIPOLAR +!VR+/TO 0 +1 L.S.B. VR+ N.C. GND VR ZERO F.S. 

BIPOLAR !VR+/TO -VR +1 L.S.B. N.C. VR+ GND VR+ 

OPERATING MODES 

*Tap 1 or Tap 3 with selected external series resistors may be substituted for points A or 8, 
respectively, fodine adjustment of output range. 
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BUFFER AMPLIFIER CONNECTION 

LADDER OUT 
~-2500 

~'-L, r-V 
R1 ;::~5pF 

LADDER BUS -
LADDER t---o 

TERMINAL R2 

GND OR VR+ ~ 

NON-INVERTING OUTPUT 

(MORE NEGATIVE WITH INCREASING 
COMPLEMENT OF INPUT NUMBER) 

OUTPUT RANGE: SAME AS SHOWN 
ON 'OPERATING MODE' CHART 

MULTIPLIED BY 1 + ~~ 

R SUM - ~j.. 
2R SUM -o-Jf~ 

LADDER OUT 

LADDER BUS - r-V 
LADDER --. R1 HA-2500 

TERMINAL 

GNO OR VR+ ( ~ 

INVERTING OUTPUT 

(MORE POSITIVE WITH INCREASING 
COMPLEMENT OF INPUT NUMBER) 

FULL SCALE 
OUTPUT 

+4.98V 

+9.96V 

OUTPUT FEEDBACK 
CONNECTED TO 

SUM 

2~SUM 

CASCADED UNITS FOR 12 BIT RESOLUTION 

DIGITAL 
INPUTS /~ __________________________ ~A~ __________________________________ ~, 

loS.B. M.S.B. 

N.C. 
~ 

~ ~ 

08 07 06 05 04 03 02 01 

N.C. 

08 07 06 05 04 03 02 01 

~~ 

R1 

2.5K 

3.3K 

LADDER OUT LADDER OUT ro ANALOG 
OUTPUT ~ LADDER BUS .J 

/ T1 -
I T1 LADDER BUS 

.' 

r- VREFf + VREF _ 
LADDER EXTENSION ~ LADDER EXTENSION ~ 
LADDER TERMINAL ~ 

LADDER TERM::~~ Fe. I I rR 
N.C. 

1 RSUMp. 
, -u 

II 

·-~rrR 
2RSUM N.C. 

. 2RSUM.. . 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• STROBE OUTPUT 

• KEY ROLLOVER OUTPUT 

• EXPANDABLE: 2 PACKAGES REQUIRED FOR FULL 
TELETYPEWRITER, EIGHT-BIT ENCODING 

• SINGLE +5.0V SUPPLY REQUI RED 

• DTL/TTL OUTPUTS 

• MONOLITHIC RELIABILITY 

APPLICATIONS 

• MICROPROCESSOR DATA ENTRY (16 KEY TO 
HEX CODE) 

• BCD DATA ENTRY 

• TYPEWRITER TYPE KEYBOARDS 

• CONTROL PANELS 

PINOUT 

Package Code 4K 

Top View 

Vee 1 24 KRO 
PARALLEL {OUT 3 2 23 GND . 

BINARY OUT 4 3 22 OUT 1} PARALLEL 
STROBE 4 21 OUT 2 BINARY 

#16 INPUT 5 20 =#= 1 INPUT 
15 " 6 19 2 
14 " 7 18 3 
13 " 8 17 4 
12 " 9 16 5 
11 " 10 15 6 
10 " 11 14 7 

#9 " 12 13 #8 

HO-0165 
Keyboard Encoder . 

DESCRIPTION 

The H 0-0165 Keyboard Encoder is a 16 line to four-bit parallel 
encoder intended for use with manual data entry devices such as 
calculator or typewriter keyboards. In addition to the encoding 
function, there is a Strobe output and a Key Rollover output 
which energizes whenever two or more inputs are energized 
simultaneously. Any four-bit code can be implemented by 
proper wiring of the input lines. Inputs are normally wired 
through the key switches to the +5.0V power supply. Full 
typewriter keyboard encoding up to eight bits can be accomp
lished with two Encoder circuits by the use of double pole key 
switches or single pole switches with two isolation diodes per 
key. Outputs will interface with all popular DTL and TTL logic 
families. The circuit is packaged in a hermetic 24-pin dual-in
line package and operates over the temperature range of OOC 
to +750 C. 

EaUIVALENT CIRCUITS 

OUTPUT 

+s.ov 

-

-

KEYBOARD -
• EQUIVALENT RESISTORS FOR OTHER 

INPUTS ARE BETWEEN THESE TWO VALUES 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIF/~Jt TIONS 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input Voltage 
Output Voltage 

+7.0V 
+5.5V 
+5.5V 

ELECTRICAL CHARACTERISTICS 

D.C. 

Test Conditions: V CC = +5.0V ± 5% 

PARAMETER 

Input Current 

Output Voltage 

T Case = OoC to + 75°C 
Unless otherwise specified 

SYM. 

"1" IIH 

"0" VOL 

MIN 

"1" VOH +2.4 

Operating ICC 
Power Supply Current 

Maximum ICCM 

A.C. Skew Time (Note t) TSK 

LIMITS 
TYP 

+0.2 

+4.0 

80 

Output Current 30mA 
Storage Temperature 
Operating Temperature (Case) 

-65° to +1500 C 
OoC to +750 C 

MAX 
UNITS TEST CONDITIONS 

17 rnA VIN = +5.0V 

+0.4 VIH = +4.5V IOL = lOrnA 
+0.4 

V 
VIH = +3.5V IOL = 3.2mA 
VI L = Open Circuit,loH = -240 ~A 

52 rnA One Input at +5.25V 

88 rnA All Inputs at +5.25V 

T Case = 25°C 
200 ns Vee = VfN = +5.0V 

CL < 50pF 

NOTE: (1) Skew time is the maximum time differential between propagation delay times of any 
outputs including strobe and K RO. 

TRUTH TABLE 

INPUTS OUTPUTS 
4 6 9 10 11 12 13 14 .15 16 4 st. KRO 

L L L L L L L L H H H H H H 
H L L L L L L L L L L H H H H L H 
L H L L L L L L L L H H H L H 
L L H L L L L L L H L H H L H 
L L L H L L L L L L L L H H H 
L L L L H L L L L L L L L H H L H H 
L L L L L H L L L L L L L L L H L H L H 
L L L L H L L L L L L H L L H H 
L L L L l l l H l L L l l l l H l H 

l L L L l H L L L 

I 
H H H H 

l l l l H l l l L H H H 
l l L H L H H L L H 

L L L L H I 
n H 

l l L l H l H H H 

l l l l H H H 

l l L l l H L H l H 

L l l l I- L l H l H 
ANY TWO OR MORE HIGH X X X X 

INPUTS: L = Open Circuit or < + 1.0V H = > +4.5V Current Source 
OUTPUTS: L = < +O.4V H = > +2.4V X = Erroneous Data 
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APPLICATIONS 

+~50V INP~jTS 20 

A......- 2 19 

I 3 18 
4 17 

to 
11 
12 

13 
14 

15 

~16 

KEYBOARD 

16 
15 

14 
13 

12 
11 

10 
9 

Dll OR OPEN 
COLLECTOR 

DUAL MONOSTABL~ 
[9602 OR E

t
OUIVAL

2
E;;+ 15K 

1 2 
HD·0165 

\AT' 
ri-
I ...... - ... 

+5.0V SUPPLY 

4 ' 

DOUBLE POLE 
KEY SWITCHES 

ALTERNATE ISOLA nON METHOD: 
SINGLE POLE KEY SWITCH WITH 
TWO DIODES. 

NOTE: Reduce Encoder fanout to two TTL 
loads maximum. 

t:VCC 
+5.OV 

22 1 
21 2 

3 

PARALLEL 
BINARY 
OUTPUTS 

AUXILIARY 

24 

STROBE I 
KRO OUTPUTS 

23 

-: GND 

+5.0V 

INPUTS 

HD·0165 

HD·0165 

Figure 1. GENERAL CONFIGURATION FOR 

ENCODING TWO TO SIXTEEN KEYS 

The Truth Table is used to determine 
wiring from the key switches to Encoder 
inputs to produce desired output codes. 

Figure 2. SWITCH BOUNCE ELIMINATION 

St' 

St' 

OUTPUTS 

mm 
KRo 

This circuit generates a delayed Strobe 
pulse (St'). Delay time is determined by 
first monostable and should be about 
1 Oms. Pulse width is determined by sec
ond ·monostable and should be set ac
cording to system requirements. Effect 
of switch bounce or arcing on make or 
break is positively eliminated and pro
per encoding will take place under two 
key rollover conditions. 

M.S.B. 

L.S.B. 

OUTPUTS 

TO CIRCUIT 
OF FIGURE 2 

Figure 3. ENCODING UP TO 256 KEYS 

©IC MASTER 1978 

Use upper Encoder to produce the four most significant output bits; the lower to produce the least 
significant bits. Use Truth Table and required output codes to determine wiring from each key to the 
two Encoders. 

SHIFT and CONTROL functions can be implemented by logic gates in series with the output lines. 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

H 0-245/545 Triple line Transmitter 

HO-246/546/249/549 Triple line Receivers 

H 0-248/548 Triple Party line Receiver 

FEATURES 

• CURRENT MODE OPERATION 
• HIGH SPEED: 15MHz WITH 50 FT. CABLE; 

2MHz WITH 1,000 FT. CABLE 
• HIGH NOISE IMMUNITY 
• LOW EMI GENERATION 
• LOW POWER DISSIPATION 
• HIGH COMMON MODE REJECTION 
• TRANSMITTER AND RECEIVER PARTY LINE 

CAPABILITY 
• TOLERATES -2.0V GROUND DIFFERENTIAL 

(Transmitter with respect to receiver) 
• TRANSMITTER INPUT/RECEIVER.OUTPUT TTLI 

DTL COMPATIBLE 

APPllCA TIONS 

• AIRCRAFT INSTRUMENTATION 

• TELEMETRY 

• INDUSTRIAL CONTROLS 

• DATA EXCHANGE WITHIN AND BETWEEN 
BUILDINGS 

PINOUTS 

DESCRIPTION 
Each transmitter-receiver combination provides a digital 

interface between systems linked by lOon twisted pair, shielc..ed 
cable. Each device contains three circuits fabricated within a 
single monliithic, chip. Data rates greater than 15MHz are 
possible depending on transmission line loss characteristics and 
length. 

The transmitter employs constant current switching which 
provides high noise immunity along with high speeds, low power 
dissipation, low EM I generation and the ability to drive high 
capacitance loads .. In addition, the transmitters can be turned 
"off", allowing several transmitters to time-share a single line. 

Receiver input/output differences are shown in the follow
ing table: 

INPUT OUTPUT 
HO·246/546 lOOn OPEN COLLECTOR 
HO·248/548 HI·Z 6K PULL·UP RES. 
HO·249/549 lOOn 6K PULL·UP RES. 

The internal lOOn cable termination consists of 50flfrom 
each input to ground. 

H 0-248/548 "party line" receivers have a high-Z input 
such that as many as ten of these receivers can be used on a 
single transmission line. 

Each transmitter input and receiver output can be con
nected to TTl and OTl systems. When used with shielded 
transmission line, the transmitter-receiver system has very high 
immunity to capacitive and magnetic noise coupling from adja
cent conductors. The system can tolerate ground differentials 
of -2.0V to +20.0V (transmitter with respect to receiver). 

SCHEMATIC DIAGRAMS 
TRANSMITTERS Package Codes 9V, 1S TRANSMITTERS 14 Vee 

TOP VIEW 

cP 1 INPUT 1 
cP 1 OUTPUT-2+---' cP2 
cP 2 OUTPUT 3 
cP21NPUT -4'T""'_n 11 OUTPUT cP 1 

<p llNPUT 5 HI !NPUT ~1 

cP10UTPUT@8f9 INPUT cP2 
SUBSTRATE 7 T2 8 OUTPUT cp2 

GND 

RECEIVERS Package Codes 9V, 1 S 

TOP VIEW 

H INPUT 1 r:::--v---l14 Vee Rl & R2 
(+) INPUT 2 Vee R3 

(R1) OUTPUT-4_---' VEE Rl & R2 

H INPUT VEE R3 

(+) INPUT .--__ ~ OUTPUT R3 

(R21 OUTPUT -4-----' 

GND 

INPUT (+1 

INPUTH 

IN OUT OUT IN IN OUT OUT IN IN OUT OUT IN 

I--Tl--I 1--T2--1 1-,--T3-1 

RECEIVERS 14 Vee 13 Vee 

9 9 

CiC1 OUTPUT ti n .... , 03 I OUZ~T , ylD 41K~ Y ~ ~ 

12 VEE 11 VEE 

1--Rl---I---R2---I---R3---1 
NOTES: 

3. HO- 248/548 does not have 50 n Input termInation 1. HO- 2491549 ;. a •• hown 
2. HO· 246/546 does not ha .. 6K outpUt pull· up 4. ReSistor valuM are nominal 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 

, 
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SPECIFIC A TIONS HO-245/545 TRANSMI"ERS~ 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage Range: -O.5V to +10V 
Output Voltage Range: -30V to +O.5V with respect to Vee 

ELECTRICAL CHARACTERISTICS 

HD·245 
-55°C to +1250 C 

PARAMETER SYMBOL TEMP. MIN. TYP. MAX. 

INPUT LOW 
IlL 

25°C -1.5 -2.2 
CURRENT Full -2.5 

"ON" OUTPUT 25°C -2.3 
CURRENT lOUT Full -2.0 

"ON" Full -1.6 

25°C -4.1 -5.4 
Full -5.6 

"ON" OUTPUT 
~IOUT 

25°C 0.1 0.25 
DC CURRENT Full 0.3 

UNBALANCE 

"OFF" OUTPUT lOUT 25°C -30 -100 
CURRENT "OFF" Full -100 

OUTPUT 
BV CER 25°C -30 -50 BREAKDOWN 

POWER SUPPLY 25°C 15 18.6 
CURRENT- 25°C 0.6 
TOTAL 

I PROPAGATION 
t PLH 

25°C 3 10 
DelAY Full 14 

AC 

I 
TEST CIRCUIT 1, 

tpHL 
25°C 

I 
3.2 10 

PAGE 4 Full 14 

NOTES: 1. One input at Gnd. one input open, each output at 

2. One input at O.45V, one input open, each output at Gnd. 

3. Difference between C/J1 and</>2 "ON" output data current. 

4. Each input at Gnd., one output at Gnd., 

I Limit 2: 1 OO!J.A on output tested with -30V applied. 

©IC MASTER 1978 

Vee Range: -O.5V to +10V 
Storage Temperature Range: -650 e to + 1500e 

HD·545 TEST 
OoC to +750C CONDITION 

MIN. TYP. MAX. UNITS VCC NOTES 

-1.5 -2.3 
-2.4 rnA 5.5 1 

-1.9 rnA 4.5 1 
-1.8 rnA 4.5 1 . 
-1.5 rnA 4.5 2 

-4.1 -6.3 
rnA 5.5 1 -6.7 

0.1 0.25 rnA 5.5 3 0.3 

-30 -100 
I1A 4.5 1 -100 

-30 -50 V GND 4 

15 24 
rnA 5.0 5 

0.6 6 

3 10 ns 5.0 14 

3.2 10 5.0 14 ns 

5 .One input of each transmitter at Gnd. and the other 

input open. All six output lines at Gnd. 

6. All six input lines open, all six output lines at Gnd. 
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I SPECIFICATIONS HO-246/546; HO-248/548; HO-249/549 RECEIVERS 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage Range 
Output Voltage Range 

Vee Range 

-1.OV to + 1.0V 
-O.5V to +6.0V 
-O.5V to +S.ov 

Input Current 
Output Current 
Storage Temperature 

±25mA 
+50mA 
-65°C to + 1500e 

VEE Range -s.ov to +O.5V 

ELECTRICAL CHARACTERISTICS 

HD·2461 2481 249 
-55°C to + 125°C 

PARAMETER SYM. TEMP. MIN. TYP. MAX 

INPUT RESISTANCE 
+250 C 40 47 61 (H 0-246/546 RIN 

& HD·249/549 Full 39 68 

PULL-UP RESISTOR 
+.250 C 4.2 6 7.8 (H 0-2481548 

& HD·249/549) Full 4.1 8_6 

OUTPUT 
VOH 

+250C 2.6 
VOLTAGE (HIGH) Full 2.5 

DC 

OUTPUT 
VOL 

+250 C 0.45 
VOLTAGE (LOW) Full 0.45 

OUTPUT 
VOLTAGE (LOW) Volse +250 C 0.4 
(INPUT SHORTCIRCUITl 

I 
Icc +250 C 

3.3 4.8 
lEE 5.1 6.3 

HD-246 I 546 
IcC +250 C 

3.9 6.6 
POWER SUPPLY lEE 5.1 6.3 
CURRENT (TOTAL) 

I 
IcC +250C 

6.3 7.S 

'EE 5.1 6.3 
HD·248/548 

Icc +2SoC 
3.9 6.6 

lEE 5.1 6.3 

1 
Icc +250C 

6.3 7.8 

'EE 5.1 6.:i 
HO·249/549 

I II Icc 
I +250C I I 3.9 

I 
6.6 

'EE 5.1 6.3 

I PROPAGATION DELAY tPLH 
+250 C 18 30 
Full 30 

AC 
TEST CIRCUIT 2 tpHl 

+250 C 25 30 
PAGE 4 I Full 30 

NOTES: 1. i+i liN = 1.5mA; i-) Input = open iFor HO-248/548; 

Ext. 50 Res. or 75mV). 

2. (+) Input = open; (-) liN = 1.5mA. (For HO-248/548; 

Ext. 50 Res. or 75mA).= 

3. Both inputs shorted to Gnd; or both inputs open such 

that 50 termination resistors are in the circuit. 

HD·546 1 548 1 549 TEST CONDITIONS 
OOC to +750C VEE = -5V 

MIN. 

35 
33 

4.0 
3.9 

2.6 
2.5 

I 

TYP. MAX. UNITS VCC NOTES 

47 65 Ohms 
70 

6 8.1 
K 

8.6 Ohms 

Note 1 

V 4.5 
IOW-120,uA 
Ext. 6K Res. For 
HD-246/546 

Note 2 
0.45 V 4.5 IOL =9.6mA 
0.45 10mA For 

HD-246/546 

Note 3 
0.4 V 5.0 

IOL = 3.2mA 

3.3 5.7 mA 5.0 Note 4 
5.1 6.3 

3.9 7.5 mA 5.0 Note 5 
5.1 6.3 

6.3 8.7 mA 5.0 Note 4 
5.1 6.3 

3.9 7.5 mA 5.0 Note 5 
5.1 6.3 

6.3 8.7 mA 5.0 Note 6 
5.1 6.3 

3.9 
I 

7.5 I mA I 5.01 Note 7 
5.1 6.3 

18 30 ns 5.0 
30 

25 30 5.0 
30 

os I 

4. i+i input = open; i-I ilN = 3mA. 

5. ·1+) I IN = 3mA; (-) Input = open. 
6. (+)lnput=Gnd·.; (-)lnput=.15V. 

7. (+) Input = .15V; (-) Input = Gnd. 

I 
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TEST CIRCUITS, 

TEST CIRCUIT 1 - TRANSMITTER PROPAGATION DELAY 

INPUT: 

t TLHI <10 ns 
tTHL -

pw = 500 ns 

f = 1 MHz 

, ~---OPEN(~3.2V) 

¢lIN~ ~OV 
I I 

</>2 IN~ y--OPEN(~3.2V) 
""'-----1"1_ - - - OV 
1 I 

t ,I '-I 1- t PLH 
PHL_I 1- I 1 

</>1 OUT~~O~15V(~3MA) 
1 I 

~- - - - -~0.15V (~3MA) 

<I> 2 OUT -----"': . i'-- ov 
I 

All measurements referenced to 50 % V points 

</>1 

VCC=+5V 

TRANSMITTER 
V out OUT 

",-.----.~-o¢2 

TEST CIRCUIT 2 - RECEIVER PROPAGATION DELAY 

INPUT: 

tTLH I ~ 100s 
t THL 

pw = 500ns 

f=lMHz 

~----150MV 

(+J IN--..t;· ~OV 

(-J IN~ :r---150MV 
~-----OV 

t PLH-I -:_: 
1 I 1 1 
1 I __ , 1_ tpHL 

. 1 I 
, ,--1- - ----5V. 

RECEIVER~ 
OUT -------OV 

VCC=+5V 

RCVR. 
~~~---'~D OUT. 

pF 

All measurements referenced to 50%V points. NOTE: External 50Q resistors needed for HD-248/548. 

APPllCA TIONS 

TYPICAL APPLICATION 

,,--------------7\ 
~ • I I 

• HD-245/545 should be driven by open-collector gates. 
(totem-pole output may cause slight reduction in "on" data current) 
For more detailed information, refer to Harris Semiconductor 

_ application notes 205 and 207. 
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+5V 

RCVR, 
OUT. 
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n~tSlI I Slt~h ----- ------
Octal Register 

FEATURES 

• Inverting and Non-Inverting Outputs 
• 20 rnA and 32 mA IOL 
• 3-State Outputs Drive Bus Lines 
• Slim 20 Pin Package Saves Space 
• 8 Bits Matches Byte Boundaries 
• Hystersis Improves Noise Margin 
• Low Current PNP Inputs Reduce Loading 
• Ideal for Microprocessor Interface 

DESCRIPTION 

The latch passes eight (octal) bits of data from the inputs (D) 
to the outputs (Q) when the gate (G) is high. The data is 
"latched" when the gate (G) goes low. The register loads eight 
~octal) bits of input data and passes it to the output on the 
"rising edge" of the clock. 

The three state outputs are active when OE is low, and high 
impedance when OE is high. Schmitt-trigger buffers at the gate/ 
clock inputs improve system noise margin by providing typically 
400 mV cif hystersis. 

The SN54/74SXXX device types are industry standard parts. 
The 57/67SXXX device types are Monolithic Memories' 
"enhanced" versions. The enhancements include: 

1) Increased output sink current (IoU from the standard 
Schottky IOL of 20 mA to an improved 32 mAo 

2) Inverting outputs instead of the standard non-inverting 
outputs. 

Octal Latch 
SN54n48373 

57/678373 

Octal Register 
8N54n4374 
57/678374 

SN54/74S374 and Options 

OUTPUT IOL TEMP 
PART PACKAGE 

TYPE NUMBER TYPE PIN8 

20mA 
com SN74S373 J, N 20 
mil SN54S373 J 20 

non-invert 
67S373 J, N 20 

32mA 
com 
mil 57S373 J 20 

latch 
67S380 J, N 20 

20mA 
com 
mil 57S380 J 20 

invert 
67S382 J, N 20 com 

32mA 
mil 57S382 J 20 
com SN74S374 J, N 20 

20mA 
mil SN54S374 J 20 

non-invert 
67S374 J, N 20 com 

Reg-
32mA 

mil 57S374 J 20 
1ster 

20mA 
com 67S376 J, N 20 
mil 57S376 J 20 

invert 
67S378 J, N 20 

32mA 
com 
mil 57S378 J 20 

Package Types: J - Ceramic DIP, N - Plastic DIP 

The higher IOl is intended for upgrading systems which pres
ently satisfy 32 rnA requirements with SN54/74365, 366, 367, 
368, Hex Buffers. The inverting outputs are intended for bus 
applications that require inversion as in interfacing the Am 
2901A 4-Bit Slice to an active low bus. 

All of the octal devices are packaged in the popular 20 pin 
skinny DIP. 

Octal Latch (Inverting) 
57/678380 
57/678382 

GNO ffil .. ____ _ 

Octal Register (I nverting) 
57/678376 
57/678378 

GNO I!!l ~CK 

_______ Monolithic Memories ______ _ 
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SN54/74S373 and Options 
SN54/74S374 and Options 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage, Vcc ............................. " ....................................... 7V 
Input Voltage ........................ ~ ................................................ 5.5V 
Off-State Output Voltage ....... -........ " ...... " ............................................ 5.5V 
Storage Temperature Range ......................................... ; ............. -65°C to +150°C 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 
MILITARY COMMERCIAL 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 
VOH High Level Output Voltage 5.5 5.5 V 
IOH High Level Output Current -2 -6.5 mA 

tw Width of Clock/Gate 
High 6 6 ns 
Low 7.3 7.3 ns 

Set Up Time 
Latch O-J, O-J, ns 

, tsu 
Register 5t 5t ns 

Hold Time 
Latch 10-J, 10-J, ns 

tH 
Register 2t 2t ns 

TA Operating Free Air Temperature ...:55 125 0 70 °c 

The arrow t or ~ indicates the transition of gate/clock input for reference: t means the low to high transition 

ELECTRICAL CHARACTERISTICS 
Over recommended operating free air temperature range unless otherwise noted 

SYMB0J.. PARAMETER CONDITIONS MIN TYP MAX UNit 

VIH High Level Input Voltage 2 V 

VIL Low LeveL Input Voltage 0.8 V 

VIC Input Clamp Voltage VCC = Min, II = -18 mA -1.2 V 

VOH High Level Output Voltage 
VCC = Min. VIH = 2V, 10H = Max 

2.4 3.1 V 
VIL = 0.8V 

Low Level 
SN54/74S373 57/67S380 

VCC = Min 10L =20 mA 
SN54/74S374 57/67S376 

VOL Output 
57/67S373 57/67S382 

VIL = 0.8V 
10L = 32 mA 

0.5 V 
Voltage 

57/67S374 57/67S378 
VIH = 2V 

1HZ High Level Off-State Output Current VCC = Max, Vo = 2.4V, VIH = 2V 50 pA 

ILZ Low Level Off-State Output Current VCC = max, Vo = 0.5V, VIH = 2V -50 pA 

II Maximum I nput Current VCC = Max, VI = 5.5V 1 mA 

IIH High Level Input Current VCC = Max, VI = 2.7V 50 pA 

IlL Low Levell nput Cu rrent VCC = Max, VI = 0.5V -250 pA 

lOS Output Short Circuit Current VCC = Max -40 -100 mA 

Supply Current 
I Latch VCC = Max 105 160 mA 

ICC I Register VCC = Max 90 140 mA 

SWITCHING CHARACTERISTICS VCC = 5V, T A = 2SoC 

SYMBOL PARAMETER CONDITIONS 
LATCH REGISTER 

UNIT 
MIN TYP MAX MIN TYP MAX 

fMAX Maximum Clock Frequency 75 100 MHz 

tpLH 
Data to Output Delay 

5 9 ns 

tpHL 9 13 ns 

tPLH 
CL = 15 pF 

7 14 8 15 ns 
tPHL 

C!ock/Gate to Output Delay RL = 280n 
12 18 11 17 ns 

tpZH 
Output Enable Delay 8 15 8 15 ns 

tpZL 11 18 11 18 ns 

tpHZ CL = 5pF 6 9 5 9 ns 

tPLZ 
Output Disable Delay 

RL = 280n 8 12 7 12 ns 
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Octai Buffers 

FEATURES 

• 3-State Outputs Drive Bus Lines 
• Slim 20 Pin Package Saves Space 
• 8 Bits Matches Byte Boundaries 
• Hystersis Improves Noise Margin 
• Low Current PNP Inputs Reduce Loading 
• Ideal for Microprocessor Interface 

DESCRIPTION 

The Octal Buffers pack eight high current bus drivers into one 
20 pin skinny DIP. Each output can deliver a source current of 
15 mA and a sink current of 64 mAo The drive power is suffici
ent to drive two of the popular 330n/220n computer periph
eral terminations. (Two are important as both ends of a trans
mission line need to be terminated). PNP inputs and hystersis 
provide improved fan-in and 400 mV noise margin. 

The series includes three options which are distinguished as 
follows: 

DEVICE OUTPUT ENABLE 

S240 inverting active low 
S241 non-inverting active low and active high 
S244 non-inverting active low 

The S240 and S244 provide both output polarities with the 
standard active low enable (E' low enables the output). The 

··-S24l··atJows transceiver operation-when-Eand E are tied 
together . 

SN74S240 SN74S241 SN74S244 
SN54S240 SN54S241 SN54S244 

TYPE OUTPUT IOL TEMP 
PART PACKAGE 

NUMBER TYPE PINS 

invert 64mA com SN74S240 . J, N 20 
invert 48mA mil SN54S240 J 20 

Buffer 
non-invert 64mA com SN74S241 J, N 20 
non-invert 48mA mil SN54S241 J 20 
non-invert 64mA com SN74S244 J, N 20 

- .. .- .. - -I non-Invert 14H mA I mil ISN54S244\ J 20 

Package Types: J - Ceramic DIP, N - Plastic DIP 

APPLICATIONS 
The Octal Buffers are used in both high performance micro
programmed digital processors and low performance MOS 
microcomputer systems. As buffers are used to interface com
puter components together over a common bus, their usage 
spans the entire digital system as shown below. 

II'JTERF~CE INTERFACE INTERFACE INTERFACE 

PROCESSOR MEMORY DISC I/O 
CONTROLLER CONTROLLER 

.. --------!OE!J},!!!1! .. ~n!~q!L~---------
Tel: (408) 739-3535/TWX: (910) 339-9229 
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SN74S240 SN74S241 SN74S244 
SN54S240SN54S241-' $N54S244 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage, Vee .... , .. , ..... , ....... " .............................................. 7V 
Input Voltage •.................. ' ..................................................... 5.5V 
Off-State Output Voltage .................•................................................ 5.5V 
Storage Temperature Range ..................•.................................... -65°C to +150°C 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 
MILITARY COMMERCIAL 

MIN NOM MAX MIN NOM MAX 

VCC Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

IOH High Level Output Current -12 -15 
I Low Level Output Current 48 64 rnA 

TA Operating Free Air Temperature -55 125 0 70 C 

The SN54S241J or SN54S244J operating at free air temperature above 11s<'C requires a heat sink such that ReCA is not more than 40°C/W. 

ELECTRICAL CHARACTERISTICS 
Over recommended operating free air temperature range 

SYMBOL PARAMETER CONDITIONS 

VOH High Level Output Voltage 

VOL Low Level Output Voltage 

Off State Output Current 

1--------1 V CC = Max 
ICC Supply Current Outputs Low Outputs 

1-------1 Open 
Outputs 
Disabled 

0.55 0.55 

*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

SWITCHING CHARACTERISTICS VCC = 5V, TA = 25°C 

SYMBOL PARAMETER CONDITIONS 
S240 S241,S244 

MIN TYP MAX MIN TYP MAX 

tpLH Data to Output Delay 
4.5 7 6 9 

tpHL 
CL = 50 pF 

4.5 7 6 9 

tpZL Output Enable Delay RL = gOD 
10 15 10 15 

tpZH 6.5 10 8 12 

tPLZ Output Disable Delay 
CL = 5 pF 10 15 10 15 

tpHZ RL = gOD 6 9 6 9 
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V 

p.A 

UNIT 

ns 
ns 
ns 
ns 
ns 
ns 
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•• 

The new IC MASTER is the ultimate IC source book. 
It lists virtually every Ie device manufactured in the United States. 

The Ie MASTER is the easy, sensible means of narrowing down your Ie 
choices quickly, accurately and systematically. All information 
is cross-referenced and indexed for rapid problem solving and· device 
selection, And; additionally; the MASTER is updated three times 
yearly by accumulative supplements. 

THE FORMAT OUTLINED: 
• FIVE MASTER SELECTION GUIDES - Over 85 companies' IC's organized by type, 

function, key parameters 
• OVER 1500 PAGES OF TECHNICAL INFORMATION - Provided directly by 

manufacturers covering 20.000 IC's 
• ALTERNATE SOURCE DIRECTORY - The only industry-wide, pin-for-pin 

version available 
• MILITARY pARTS iNDEX AND CROSS REFERENCE CHART - identifies ali 

IC's with JAN quaiification 
• MILITARY DEVICE TESTING TABLE - List companies that screen to 

Mil. Std. 883 
• MILITARY PARTS INDEX ~ The first functional guide to JAN qualified parts 
• PART NUMBER INDEX - Parts from over 80 manufacturers, in numerical sequence 
• APPLICATION NOTE DIRECTORY - Digest of currently active application 

note material 
• PRODUCT INDEX - Provides alphanumeric listing of over 80 manufacturers' lines 
• PART NUMBER GUIDE - Instantly decodes each company's part 

numbering system 
• MANU~CTURERS AND DISTRIBUTORS DIRECTORY 

United Technical Publications, 645 Stewart Avenue. Garden City, NY 11530 TWX/510-222-1673 
1333 Lawrence Expressway, Suite 420, Santa Clara, CA 95051 (408) 248-8044 



DP/INS4201 clock generator 

general description 

The DP4201 Clock Generator is designed for 4004 
micro-computer series family applications, and satisfies 
clock signal requirements MCS-40 TM and F I PS (4-Bit 
Integrated Processing System) micro-computer devices. 
An externally crystal controlled oscillator is required 
for generation of TTL and MOS level clock signals. 
Power "ON" or external reset may be accomplished 
with the DP4201. A single step feature also exists. 

block diagram 

features 

• Satisfies clock requirements for FIPS and MCS-40 

• Crystal controlled oscillator 

• MOS and TTL level clock outputs 

• Power "ON" and external reset control 

• Operative frequency from de to 6 MHz 

<1>1 DRIVER ~ <1>1 I 
'-------I MOS 

92 

XTAL 

PROG RAMMABL E 
4-BIT STATIC 
FEEDBACK 
REGISTER 

CLOCK 
GENERATOR 

MODEn-------------~ 

RESET IN 0 SCHMITT 
TRIGGER b 

RESET OUT O~---------------.... 
N OPEN 0 

N CLOSED 0----------------..... 
SINGLE 

STEP F/F I~ 

connection diagram 

Dual-I n-Line Package 

GND 

cfJ1T 

<1>2 

VDD 

MODE 

N OPEN 

X1 

X2 

TOP VIEW 
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~VCC 

~VDO 
..-...oGND 

~ STOP 
ACK 

91 

RESET OUT 

RESET IN 

STOP 

ACK 

N CLOSED 

C 
-C 
"--Z 
en 
~ 
N 
o 
~ 

n -o 
n 
~ 

CQ 
CD 
::l 
CD 
~ 
Q) 
r+ o 
~ 
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ac electriCal cnaractenstlcs l 
TA = o°c to +70°C, VCC - VDD = 15V ±5%, Gnd = VCC - 5V ±5%, 1.35 ns -::; tcy -::; 2J.1s 

1 
PARAMETER CONDITIONS MIN TYP MAX UNITS 

tcy Clock Period Mode = VCC tXTALx7 ns 

tq>PW Clock Pulse Width Mode = VCC (217)tcy-10 (217)tc (217)tcy+10 ns 

tq>D1 Clock Delay From ef>1 to ef>2 Mode = VCC (217)tcy-10 (217)tcy (217)tcy+10 ns 

tef>D2 Clock Delay From ef>2 to ef>1 ' Mode = VCC (117)tcy-10 (l17)tcy (117)tcy+10 ns 

tcy Clock Period Mode = VDD tXTALx8 ns 

I¢PW Clock Puise Width Mode = VDD i1/4/tcy-l0 il/4)tcy i1 14)tcy+i 0 ns 

tq>D1 Clock Delay From ef>1 to ef>2 Mode = VDD (1/4)tcy-10 (1/4)tcy (1 14)tcy+1 0 ns 

tef>D2 Clock Delay From ef>2 to ef>1 Mode = VOD (1/4)tcy-10 (1/4)tcy (1I4)tcy+10 ns 

tq>D3 TTL Clock to MOS Clock Skew 0 20 40 ns 

tq>r,tef>f Clock Rise and Fall Time C'L = 300 pF = ef>1 ,ef>2 25 50 ns 

CL = 50 pF = ef>lT,ef>2T 

to Delay From ACK to Stop CL = 20 pF 60 500 ns 

~ 

0 -0 
:::J 

"'C 
c 

pin description 0 
0 

E Pin No. Designation Description of Function Pin No. Designation Description of Function (]) 
Uy 

1 GND Circuit ground potential. This 9 N.CLOSEO Input of single step circuitry to 
'Of pin can be left floating for low which normally closed contact 
c: power application. MOS clock of SPOT switch is connected . . 2 output will be operative. TTL - 10 ACK Acknowledge input to single as clock outputs will not. 
Z step circuitry normally con-

2 ef>lT Phase 1. TTL level clock output. nected to stop acknowledge 
Positive true. output of 4004. 

3 ef>2 Phase 2. MOS level clock output. 11 STOP Stop output of single step cir-

4 VDO Main power supply pin. cuitry normally connected to 

VDD = VCC - 15V ±5%. stop input of 4004. A SPOT 
toggle switch may be inserted 

5 MODE Counter mode control pin. in this line for RUN/HAL T 
Determines whether counter control. 
divides basic frequency by 8 

12 RESET IN Input to which RC network is or 7. 
Mode = VCC; 77 connected to provide power on 

Mode = VDO; 78 reset timing. 

6 N.OPEN Input of single step circuitry to 13 RESET OUT This signal is active low. 

which normally open contact of 14 <,1>1 Phase 1 MOS level clock output. I 
SPOT sWitch IS connected. 15 VCC Circuit reference potential-

7 X1 Externa! crystal connection. most positive supply voltage. 
This pin may be driven by an 16 ef>2T Phase 2. TTL level clock output. 
external frequency source. X2 Positive true. 
should be left unconnected. 

8 X2 External crystal connection. 

'-----_----J 
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absolute maximum ratings (Note 1) recommended operating conditions 
VCC - VOO de Supply Voltage 
VIN Input Voltage 
TS Storage Temperature Range 
Po Package Dissipation 

-{l.5 to +18 V DC 
VOO - 0.3 to VCC + 0.5 VOC 

-Q5°C to +l50°C 
500mW 

TL Lead Temperature (Soldering, 10 seconds) 

V CC - V DO dc Supply Voltage 
V CC - Gnd dc Supply Voltage 
VIN Input Voltage 
T A Operating Temperature Range 

dc electrical characteristics TA =o°c to +70°C, VCC - VDD = 15V ±5%, Gnd = VCC - 5V ±5% 

PARAMETER CONDITIONS MIN TYP MAX 

ICC Supply Current (Measurement Static Operation, 300 

in VCC Pin) Pin 6, Pin 9 = VCC, 

Pin 12, Pin 10 = VDD, 

Pin 7 = VCC 

Dynamic Operation, 25 

5.185 MHz Crystal, 

Cl = 20 pF, ¢1 and ¢2 

III Input leakage Current Vil = VDD, All Inputs i 
Except Xl, X2, N. Open, 

N. Closed 

VIH Input High Voltage All Inputs Except Xl, X2, VCC-l.5 VCC+0.5 

Reset 

Vil Input low Voltage All Inputs Except Xl, X2, VDD VCC-13 

Reset 

VOH Output High Voltage Capacitive load Only VCC-l.5 VCC 

VOL Output low Voltage Capacitive load Only VDD VCC-13.4 

VOH ¢IT, ¢2T, Output High Voltage IOH = -400pA VCC~·75 

VOL ¢1 T, ¢2T Output low Voltage IOl = 1.6 mA Gnd+0.5 

IOl ¢1, ¢2 Sink Current VOUT =. VCC, Pulse 400 

Width":; lps 

IOH ¢1, ¢2 Source Current VOUT= VDD 180 

IOl ¢1 T, ¢2T Sink Current VOUT = VCC 15 

IOH ¢1 T, ¢2T Source Current VOUT= VDD 8 

IOl Reset Sink Current VOUT= VCC 6 

IOH Reset Source Current VOUT= VDD 6 

IOl Stop Sink Current VOUT= VCC 1 

IOH Stop Source Current VOUT= VDD 1 

Vil Reset Input low Voltage VDD VCC-11 

VIH Reset Input High Voltage VCC-6·5 VCC+0.5 

RI Pull-Up Resistance on N. Open, VIN = VDD 20 120 

N. Closed 

CIN Input Capacitance All Inputs Except Xl, X2 5 

15VOC 
5VOC 

VOO to VCC 
QOC to +70°C 

UNITS 

pA 

rnA 

pA 

V 

V 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

V 

V 

kn 

pF 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed; they are not meant to imply 
that the devices should be operated at these limits. The table of "Recommended Operating Conditions" and "Electrical Characteristics," provides 
conditions for actual device operation. 
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timing diagrams 

MOOE ' Vce 

"2 

8 COUNTER 

MOOE'VOO 

switching time waveforms 
I ---------------------'Cy------------------------

i'"' "'% 
1----' pw ----!-- ',,01 --1---- '"pw - ___ 1---" 02 

'.'2 

ACK ________ -Jl 10% 

STOP 

f-----'o -------1 
90X~;..-_______ _ 

\, 1o%f,. 
, 90'10 l-F---.J/1 

--j 'oOJ I~ --: 'oOJ r-
''IT,o1T T J.5V \ . 

---.I 0.8V \:F;..--------------

physical dimensions 
0.185 
MAX 0.300 

- MAX 

,....::1-I.!.;:.u.:.::J...I.!::I.....I.!!.JI....I..!,;~!J..J.!I...I! --+ GLASS 

'if 90% ! 

0.870 
I MAX 
I 

1-- 0090 --j 
I ' NOM 

: 
I 0,280 

MAX 0,092 DIA NOM ~ i @ 
I 

ill! [!!J @] @ [j] l!ID !II I. I 0.250 I I---L 
lilWWlilWlilliJl!l 

r-:~~:--l 

~: .~ 
0.008 \\--' 

u 0.012 Ii 
I I 

f---- 0,385---l 
,0,025 ! 

~~:~~NT" ,~:~~~ .. ~ ~ 0.200 

~1.~ 
I I II .... 0.070 

0.050 ,! I i: ...... .. 
MAX--i I-- O.IOO~ I-- .-H- 0,018 MIN 

BOTH ENDS .. &010·' ",0.002 

Cavity Dual-In-Line Package (J) 
Order Number DP4201J 

PIN NO. 1 INOENT -~ 
! 

~5 

f-- 0.300 ~ 0,030 

f ::: r' 
. J. ~:~ 
1 : 

I ° 325 +0.025 J r- . -0.015' 

liJliJ lil 0 Will liJ ill 

.0,040

1 TVP I 0.130 

,..".--,~------H---. - -0.005 0.020 t MIN 

~l1?-'?1nn~ ! 
T - T - - - n u---;t~ 
L JlOO__ JL 0.018 MIN 
I ! TVP • ",0.OG3 

Molded Dual-In-Line Package IN) 
Order Number DP4201 N· 

Man"fac'ure1 un~er one 0' mO'e Sf <he 'a'low!ng US patents 3083262. 3189758, 3231797. 3303356. 331767:' 3323071, 3381071. 3408542, 3421025, 3426423. 3440498, 3518750.3519897. 3557431. 3560765. 
3566218 3571630 3575609. 3579059 3593069 3597640.3607469. 3617859 3631312. 3633052. 3638131. 3648071. 3651565. 3693248 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05- 27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

Natoonal does not a~~ume any responSibility for use of any Circuitry described; no WCUlt patent !,censes are implied; and National reserves the fight, at any time Without notice, to change said cirCUitry. 
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~National 
~ Semiconductor 

DP8212 8-Bit InputlOutputPort 

general description 

The OP.8212 is an 8-bit input/output port contained in a 
standard 24-pin dual-in-line package. The device, which 
is fabricated using Schottky Bipolar technology, is part 
of National Semiconductor's N 8080 microcomputer 
family. The DP8212 can be used to implement latches, 
gated buffers, or multiplexers. Thus, all of the major 
peripheral and input/output functions of a microcom
puter system can be implemented with this device. 

The DP8212 includes an 8-bit latch with TRI-STATE® 
output buffers, and device selection 'and control logic; 
Also included is a service request flip-flop for the genera
tion and control of interrupts to the microprocessor. 

features 

• 8-Bit Data Latch and Buffer 

• Service Request Flip-flop for Generation and Control 
of Interrupts 

• 0.25mA Input Load Current 

• TRI-STATE TTL Output Drive Capability 

• Outputs Sink 15mA 

• Asynchronous Latch Clear 

• 3.65 V Output for Direct Interface to INS8080A 

• Reduces System Package Count by Replacing Buffers, 
Latches, and Multiplexers in Microcomputer Systems 

N8080A microcomputer family block diagram 

DP8224 
CLOCK 

GENERATOR 
& 

DRIVER 
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91 & 92 CLOCKS 

CONTROL SIGNALS 
(RESET & READY) 

SYNC 

WAIT"----! 

HOlD---+i 
(SYSTEM 

DMA REO.) 

CONTROlL 
~GNAlS 

(WR,DBIN, 
& HlDA) 

INS8080A 
MICROPROCESSOR 

CONTROL (5) 

.... 

" 
ROMs 

... 

" 
II-

... 
" 

~ 
... - RAMs 
" 

" 

SYSTEM 

Ri
SET 

ClR 
INTERRUPT, 

INT SYSTEM 
MD INTERRUPT DEVICE ' +5V SElECT 
DSI & 
DS2 CONTROL - - lOGIC 

--1-
II- ---tI 

0 
." 
Q) 
N ..... 
I\) 

Q) 
I 

OJ _. ,... -::J 
-C' 
C 
~ 
0 
C ,... 
-C 
C ,... 
." 
0 
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0 -0 
::J 
"0 
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i absolute maximum ratings 

I Temperature Under Bias Plastic ..... -65°C to + 75°C 

I 
Storage Temperature ........... -65°C to +160°C 

All Output or Supply Voltages ....... -0.5V to +7V . 

All Input Voltages ............... -1.0V to 5.5V 
Output Currents ..................... 125mA 

I 
Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not intended and I 

I 
should be limited to those conditions specified under dc electrical characteristics. 

I 

dc electrical characteristics 
T A ::= O°c to +75°C, VCC = +5V ± 5% 

I 
I J 

I . Limits 
I Symbol Parameter Unit Test Conditions 

Min. Typ. Max. I 
I 

IF I Input Load Current ! 
I I -0.25 I rnA VF=0.45V STB, OS2, CLR, Ol,-Olg Inputs 

! i I I 
! 

Input Load Current 
I ! I 

I 

IF 
! I ~0.75 mA VF=0.45V MO Input I 

IF 
Input Load Current 

I -1.0 I mA VF = 0.45V OS, Input t 
! I 

IR 
Input Lea~ Current ! I 10 /lA VR = 5.25V 

I 
STB, OS2, CLR, Oil-Dig Inputs ! I 

'R 
I nput Leakage Current i 30 /lA VR = 5.25V 

I 
MO Input : 

I 

I I nput Leakage Current i 
i 

I 
IR OS, Input 

i 

40 /lA 
I 

VR = 5.25V 

I 
: 

I Ve Input Forward Voltage Clamp -1 V 
; 

Ic = -5rnA ; I 

I V,l Input "Low" Voltage 0.85 V 
j 

I 
I I V,H Input "High" Voltage 2.0 I : V 

Val Output "Low" Voltage ! 0.45 V 10l = 15rnA 

VOH Output "High" Voltage I 3.65 4.0 V I IOH = -1 rnA 
I 

'se Short Circuit Output Current I -15 I -75 rnA [ Vo = OV 

I I 1101 
Output Leakage Cu rrent I 20 /lA 

i 
Va = 0.45V/5.25V High Impedance State I 

I I I 

Icc Power Supply Current 90 130 mA ! 
i I 

capacitance * 
F = 1 MHz, VSIAS = 2.5V, Vee = +5V, TA = 25°C 

Limits 

I 
Test 

-

I Symbol 
Typ. Max. 

C'N I OS" MO Input Capacitance 9pF 12pF I 
C'N I OS2, CLR, STB, 011-018 Input Capacitance 5pF 9pF 

COUT I 00,- DOg Output Capacitance 8pF 12pF 

.. This parameter is sampled and not 100% tested. 
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ac electrical characteristics 
TA = o°c to +75°C, Vee = +5V ± 5% 

Limits 
Symbol Parameter 

Min. Typ. 

tpw Pulse Width 30 

t-po Data to Output Delay 

tWE Write Enable to Output Delay 

tSET Data Setup Time 15 

tH Data Hold Time 20 

tR Reset to Output Delay 

ts Set to Output Delay 

tE Output Enable/Disable Time 

te Clear to Output Delay 

switching characteristics 

Conditions of Test: 

1. Input Pulse Amplitude = 2.5 V. 

2. Input Rise and Fall Times = 5ns. 

3. Between 1 V and 2V Measurements made at 1.5V 
with 15m),\ & 30pF Test Load. 

Test load 
15mA& 30pF 

Vee 
~ 

:~ 300 
.~ 

TO 

:::~i ~ 

:~ 600 
• 

-== 

, 

"including jig & probe capacitance 
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Max. 
Units 

ns 

30 ns 

40 ns 

ns 

ns 

40 ns 

30 ns 

45 ns 

55 ns 

Alternate Test load 

Vee 

.. ~ 
~: 10k 
~ 

TO 

OoUoTo.l .. ~ 
~~ 1k 

*lDP'r .~ 

-:.!:" 

Test Conditions 

0471 

10... 

o ..... 
o 
::J 
"0 
C 
o 
o 
E 
Q) 

CJ) 

ttl 
C 
o ..... 
ctt 
Z 
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DATA , 5¥-------------------X 5V 

• __________ J i;:='PW I ,"=-i ~-------
STBOROS,.OSZ ,.5! \:.5V 

I ,~-------------

OUTPUT t--lWE ~~~--------------
.r\.5V _______________________ J '--_________ _ 

OSl. 0S2 1.5! \-5V 

________ ~ __ IE:j _-~t..2:~~!!!~T~~~--l:?:-~-~----

X ~----. 
OUTPUT ______________ -t' ~ 

t--tPW--j 
ClR ,.5>\ f.5V 
_--____ l2== __ tc_~·1 ,.. _________ _ 

00 . ____________________________ -'X\-·5_V _____ _ 

O.5V 
t VOH 

* + 
+ 

VOL 

O.5V 

DATA 15>i.-------------------Xl.5V .----------- p'''' ",{ ,".1-------
STB OR OS, .OS2 . 

OUWUT ____________ ~~:x~~-----------------------
STB 1.5V!\1.5V 

------' j...-IPW '-----------------

OSl.0S2 _________ --I ________ 1.._" ~ 

INT t.5V 1.5V 
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DP8212 logic diagram 
DEVICE SELECT 

(]I:> STB 

D!:> CLR --------~~~~~~------------------__, 

0:> MO 

Logic Table A 

STB MO IOS,·OS2) 
DATA OUT 

EQUALS 

a a a TRI-STATE 

a a TRI,STATE 

a a DATA LATCH 

1 1 a DATA LATCH 

a a DATA LATCH 

1 a DATA IN 

a DATA IN 

DATA IN 

CLR"""\.. resets data latch to the output low state. 

Logic Table B 

CLR (OS,·OS2) STB Q* INT 

a RESET a a a 
a a a 
a ~ 1 0 

1 RESET a a a 
a a a 

* Internal Service Request flip·flop. 

o P8212 functional pin definitions 

The following describes the function of all the OP8212 
input/output pins. Some of these descriptions reference 
internal circuits. 

INPUT SIGNALS 

Device Select (OS" OS2): When OS, is low and OS2 is 
high, the device is selected. The output buffers are enabled 

©IC MASTER 1978 

DATA 
LATCH BUFFERS 

0::> 011 001 0:::> 

[D012 002 0:::> 

0:> Dl3 003 0::> 

CI> 014 004 rn> 

rn> 01 5 005 (]I> 

DD Dl6 006 or> 

[]> 01 7 007 (j[> 

[[> 01 8 008 rn::> 

and the service request flip-flop is asynchronously reset 
(cleared) when the device is selected. 

Mode (MO): When high (output model, the output buffers 
are enabled and the source of the data latch clock input is 
the device selection logic (OS1· OS2). When low (input 
mode), the state of the output buffers is determined by the 
device selection logic (OS1· OS2) and the source of the 
data latch clock input is the strobe (STB) input. 
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DP8212 functional pin definitions (cont'd.) 

Strobe (STB): Used as data latch clock input when the 
mode (MD) input is low (input mode). Also used to synch
ronously set the service request flip-flop, which is negative 
edge triggered. 

Data In (01, - DiS): Eight-bit data input to the data latch, 
which consists of eight D-type flip-flops. While the data 
latch clock input is high, the Q output of each flip-flop 
follows the data input. When the clock input returns low, 
the data latch stores the data input. The clock input high 
overrides the clear (eLR) input data latch reset. 

Clear (eLR): \I\Jhen 10\'''1, asynchronously resets (clears) 
the data latch and the service request flip-flop. The service 
request flip-flop is in the non-interrupting state when reset. 

OUTPUT SIGNALS 

Interrupt (tNT): Goes low (interrupting state) when either 
the service request flip-flop is synchronously set by the 
strobe (STB) input or the device is selected. 

Data Out (DO, - DOS): Eight-bit data output of data 
buffers, which are TR I-STATE, non-inverting stages. These 
buffers have a common control line that either enables the 
buffers to transmit the data from the data latch outputs or 
disables the buffers by placing them in the high-impedance 
state_ 

applications in microcomputer systems 
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Gated Buffer 
(TRI-STATE) 

VCC-.. ------_ 

INPUT 
DATA 

{25UI1AI 

STB 

DP8212 

CLR 

otoTt MO oszl 

GATING F--:---.;IQ GAD I 
CONTROL 1.= _ -

OUTPUT 
DATA 
(15mAJ 
(3.6SV MIN) 

pin configuration 

OSl Vcc 
MO INT 

011 Dlil 

001 ODa 

01 2 01 7 

002 007 

01 3 DIG 

003 OU6 

01 4 01 5 

004 005 

STB CLR 

GNO OS2 

Bi-Directional Bus Driver 

VCC 

STB 

DATA ,----",. I-""&'---DATA 
BUS ..... ~ __ ~ 

DATA BUS 
CDNTROL 
(0 = l-+ R) 
(1= R -+ l) 

GND 

BUS 

©IC MASTER 1978 

1 

I 

.~ 
1 
I 
I 



applications in microcomputer systems (cont') 

Interrupting Input Port I nterrupt I nstruction Port 

INPUT ... __ _ 

STROBE 
(FROM INPUT 

DEVICE) 

SYSTEM 
INPUT 

SYSTEM 
RESET 

STB 

DATA 
BUS 

RESTART 
INSTRUCTION 

(RST 0 .... RST 7) 

VCC 

STB 

...... -- Tfc~~~~R~~~)CKT INTERRUPT ACKNOWLEDGE .... ---...... 
OR 

TO CPU 
INTERRUPT INPUT 

Output Port (with Hand-Shaking) 

DATA 
BUS 

---.... OUTPUT STROBE 

STB 
(HAND·SHAKING 
SIGNAL FROM 
OUTPUT DEVICE) 

SYSTEM OUTPUT 

SYSTEM RESET 

t:1 PORT SELECTION 

INT~~~1~~-"'-"'" L... ____ ~ (LATCH CONTROL) 

~1O D1 9 
D2 8 
D3 7 

12Vn 

ovJ L 
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D4 3 

INS8080A D5 4 
D6 5 
D7 6 

SYNC ~ 
DBIN t11-

91 92 

22 15 

~ ~ 

CLOCK GEN ~Tl) 
& DRIVER 

INS8080A Status Latch 

DATA BUS 

STATUS 
LATCH 

---J D1 DO t%-
------.l ~ 7 +0-9 

16 rs 
18 DP8212 rrr-
20 Ifg-
22 ~ 

r1i CLR 
DS2 MD DSl 

INTA 
wo 
STACK 
HlTA 01 
OUT 
Ml BASIC 
INP CONTROL 

MEMR 
BUS 

SYNC 

13 T2-V1 

T 

DATA 
DBIN 

STATUS 

VCC 

DATA 
BUS 
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physical'dimensions 

'=
0.590~ 0,&20 

H . II ~~ I .... ,I 
0.012 ' 

'- 0.615 I r--- ".025-----' 

0.&00 ,- t 0.620 

~ 
c::::::::J k OilO r +AX 0.009 

0015 

0.615 :~~~~ 

0.025 
RAD~ 

ri-·~~~~~~~~~~~~~~~·~I---f'1=.l 
I 

0,515 
0.525 

I 
~~~~~~~~Ll LiJliJWmWl!lLDWWli!IlillLill 

~.~ 
~1.L 
I l-0.060 I I- 0.100 II _ 0.018 0.125

8
.
810 

--j I 0.100! . '0.010 11'0.002 MIN 

Ceramic Dual-in-Line Package (J) 
Order Number DP8212J 

0.062 
RAD 

0.040 
TV' -

0.075 

~ I 

0.075 _ 0100 

0.015 TVP 

Epoxy Dual-in-Line Package IN) 
Order Number DP8212N 

0.018 
'0.003 

0.!'>40 
'0.005 

0.1&0 
·O.OOS 

t 

t 
1 
t 

0125 
MIN 

, 
f 

0.015 
MIN 

M' •• ., •• ~:>. "': "g S :~:."·s 3:'83:'f.l, .3:g9~5a. 3231"9:' Jl':'J356 3J!"b~:, 53~'3a;: 3381~-': 3':085':2.3':2):'25.3426':23. 3-:':0498. 35lB~50. 35:9897,3557.:31. 35bU}f)S 
30'905" ,59JJ-, !5S-·::I;)::,," "6::85~ 36):):,'. ]6])052. 363813:. 36.:8C::. ]~5:S65 3€C,J?.:8 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara. California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck. Industrieslrasse 10, West Germany. Tele. (08141) 1371/Telex 05- 27649 

National Semiconductor (UK) Ltd. 
larkf,eld Industrial Estate, Greenock, Scotland. Tele. (0475) 33251/Telex 778-632 
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~National . a Semiconductor 

DP8224 Clock Generator and Driver 

general description 

The DP8224 is a clock generator/driver contained in a 
standard, 16-pin dual-in-line package. The chip, which is 
fabricated using Schottky Bipolar technology, generates 
clocks and timing for National Semiconductor's N8080 
microcomputer family. 

Included in the DP8224 is an ·oscillator circuit that is 
controlled by an external crystal, which is selected by 
the designer to meet a variety of system speed require
ments. Also included in the chip are circuits that provide: 
a status strobe for the DP8228 or DP8238 system 
controllers, power-on reset for the INS8080A micro
processor, and synchronization of the READY input to 
the INS8080A. 

logic diagram and pin configuration 

XTAL1 

features 

• Crystal-Controlled Oscillator for Stable System 
Operation 

• Single Chip Clock Generator and Driverfor I NS8080A 
Microprocessor 

• Provides Status Strobe for DP 8228 or DP 8238 System 
Controllers 

• Provides Power-On Reset for I NS8080A Micro
processor 

• Synchronizes READY Input to INS8080A Micro
processor 

• Provides Oscillator Output for Synchronization of 
External Circuits 

• Reduces System Component Count 

or> 
OSCILLATOR 

DI> 
>e>----OSC 01> 

XTAL2 

OI> TANK 

CLOCK 
GEN. 

+9 

1/120 

IT> SYNC 

CD RESIN 

SCHMITT 
INPUT 

D> ROYIN 

~---¢1 IJI> 
~----¢2 ~ 

t-------92 (TTL) CI> 

n ~ ..... ---RESET CD 

a I------REAOY G> 

RESET 

RESIN 

ROYIN 

READY 

SYNC 

1/12 (TTL) 

STSTB 

GNO 

VCC 

XTAL1 

XTAL2 

TANK 

OSC 

1/11 

1/12 

VOO . 

C 
." 
Q) 
I\) 
N 
~ 

0 -0 
n 
~ 

C) 
(I) 
:::I 
(I) ... 
Q) 

g ... 
m 
:::I 
c. 
C ... _. 
< 
(I) ... 
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absolute maximum ratings (NOTE 2) operating conditions 

Supply Voltage, Vee ..................... 7 V Min. Max. Units 

Voo··················· . 15V Supply Voltage 
Input Voltage ................. -1.0 V to +5.5 V Vee 4.75 5.25 V 

Storage Temperature Range ........ -65°C to +150°C Voo 11.4 12.6 V 

Lead Temperature (Soldering, 10 seconds) ..... 300°C Temperature 0 70 °c 

dc electrical characteristics 
TA = oOe to +70°C; Vcc = +5.0 V ± 5%; Voo = +12 V ± 5%. 

Limits 
Symbol Parameter Units Test Conditions 

Min. Typ. Max. 

IF Input Current Loading I I -0.25 mA VF=0.45V 

IR Input Leakage Current 10 J.lA VR = 5.25 V 

Ve Input Forward Clamp Voltage 1.0 V IC = -5 mA 

Vil Input "Low" Voltage 0.8 V Vcc= 5.0 V 

Input "High" Voltage 
2.6 V RESIN Input 

VIH 2.0 V All Other Inputs 

VIH - Vil RESIN Input Hysteresis 0,25 V VCC=5.0V 

I 0.45 V 
(<P1, <P2), Ready, Reset, STSTB 

I IOl = 2.5 mA 
Val Output "Low" Voltage 

All Other Outputs 
0.45 V 

IOl = 15 mA 

I 
Output "High" Voltage 

I <P1, </>2 9.4 V IOH = -100 J.lA 
VOH I READY, RESET 3.6 I V IOH = -100 J.lA 

I All Other Outputs 2.4 V IOH=-l mA 

Ise[1J Output Short Circuit Current 
-10 -60 mA 

VO=OV 
(All Low Voltage Outputs Only) Vcc = 5.0 V 

IcC Power Supply Current 115 mA 

100 Power Supply Current 12 mA 

Notes: 
1. Caution - <1>1 and <1>2 output drivers do not have short circuit protection. 
2. "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 

Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

crystal requirements 

Tolerance ............... 0.005% at O°C to +70
o

C 
Resonance ............... Series (Fundamental) * 
Load Capacitance ................ 20 pF to 30 pF 
Equiva!ent Resistance ............... 75 n to 20 n 
Power Dissipation (min). . ................ 4 mW 

"With tank circuit use 3rd overtone mode. 
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ac electrical charicteristics 
TA = O°c to +70°C; Vcc = +5.0 V ± 5%; Voo = +12 V ± 5%. 

Symbol Parameter 
Min. 

if>1 Pulse Width 
2tCY 

tq,1 -- - 20ns 
9 

if>2 Pulse Width 
5tCY 

tq,2 -- :- 35ns 
9 

t01 if>1 to if>2 Delay 0 

if>2 to if>1 Delay 
2tCY 

t02 -- -14ns 
9 

if>1 to if>2 Delay 
· 2tCY 

t03 --
9 

tR if>1 and if>2 Rise Time 

tF if>1 and if>2 Fall Time 

t04>2 if>2 to if>2 (TTL) Delay -5 

6tCY 
if>2 to STSTB Delay toss -- - 30ns 

9 

STSTB Pulse Width 
tCY 

tpw - -15ns 
9 

4tcy 
tORS . RDYIN Setup Time to Status Strobe i 50ns ---

9 

RDYIN Hold Time After STSTB 
4tCY 

tORH --
9 

READY or RESET to if>2 Delay 
4tCY 

tOR -- - 25ns 
9 

tCLK ClK Period 

fMAX Maximum Oscillating Frequency 27 

C1N I nput Capacitance 

test circuit 

INPUT 

iel 

GND 
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Limits 

Typ. Max. 

2tCY 
-- + 20ns 

9 

20 

20 

+15 

I 
I 6tCY i --
I 9 

I 

I 
i 

! 

tCY 
-
9 

8 

Vee 

~ 

~~ Rl 
... ~ 

~ 

:: RZ .. 

~ 
GND 

Units Test Conditions 

ns 

CL = 20pF to 50pF 

if>2 TTL, CL = 30 pF 
ns Rl = 300n 

R2 = 600n 

STSTB, CL = 15 pF 

Rl = 2kn 

R2 = 4kn 

Ready & Reset 
CL =10pF 
R, = 2kn 
R2 = 4 kn 

MHz 

Vcc = +5.0 V 

pF 
Voo = +12 V 
VS1AS = 2.5 V 
f = 1 MHz 

.. " 
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waveforms 

tCY I 

tR -- !-- t<l>1 --I ..-tF -I 
-~ 

" -I V ,f- -'~ ¢1 
t01 

<1>2 ~t03~vt ~ft t02 t¢2 
+1 

I 

j C'D.' to<l>2- r 
1\ <1>2 (TTL) f 

I. 
\ / I 

SYNC I 
IfRDM'080A) ~ toss t ,ml 

I 
STSTB 

tORS .1 
. ___ 1 

tORH i -----------t---- - --- ----- - -- --- ------. ROYIN 
OR RESIN ----------------

f---tOR-

._-----------------------READY OUT ) 
r-

--------- ~------------------------. 

RESET OUT 
r--'DR~ 

VOL TAGE MEASUREMENT POINTS: <1'" <1'2 Logic "0" = 1.0 V, Logic "1" = 8.0 V. All other signals measured at 1.5 V. 

ac electrical ch aricteristics (For tey = 488.28 ns) 

TA = O°C to +70°C; Vee = +5.0 V ± 5%; Voo = +12 V ± 5%. 

Limits 
Symbol Parameter Units T est Conditions 

Min. Typ. Max. 

t<'/>1 ¢1 Pulse Width 89 ns 1 tey = 488.28 ns 

t<'/>2 1>2 Pulse VVidth 236 ns 

t01 Delay ¢1 to ¢2 0 ns 

t02 Delay ¢2 to ¢1 95 ns 
I- ¢, & ¢2 Loaded to 

t03 Delay ¢, to ¢2 Leading Edges 109 129 ns CL = 20 to 50 pF 

tr I Output Rise Time I I 20 ns 
----

IJ tf I Output Fall Time 20 ns , 
--

I t ~ DS,- c/> to STSTB Delav 2 _w._ --- .. " 
to<'/>2 I </>2 to </>2 (TTL) pelay -5 +15 ns 

tpw I Status Strobe Pulse Width 40 ns 

tORS RDYIN Setup Time to STSTB -167 ns Ready & Reset Loaded 
to 2 mA/10 pF 

tORH RDYIN Hold Time after STSTB 217 ns All measurements 

tOR READY or RESET to </>2 Delay 192 ns referenced to 1.5 V 
unless specified 

fMAX Oscillator Frequency 18.432 MHz otherwise. 
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DP8224 functional pin definitions 
The following describes the function of all of the DP8224 
input/output pins. Some of these descriptions reference 
internal circuits. 

INPUT SIGNALS 

Crystal Connections (XTAL 1 and XTAL 2): Two inputs 
that connect an external, series resonant, crystal to the 
oscillator circuit of the DP8224. Normally, a funda
mental mode crystal is used to determine the basic 
operating frequency of the oscillator. However, overtone 
mode crystais may also be used. The crystal frequency 
is nine times the desired microprocessor speed (that is, 
crystal frequency = 1/tCY x 9). When the crystal fre
quency is above 10M Hz, a selected capacitor (3 to 10 
picofarads) may have to be connected in series with the 
crystal to produce the exact desired frequency. 

Tank: Allows the use of overtone mode crystals with 
the oscillator circuit. When an overtone mode crystal is 
used, the tank input connects to a parallel LC network 
that is ac coupled to ground. The formula for determin
ing the resonant frequency of this LC network is as 
follows: 1 

F=--
21Tv'LE 

Synchronizing (SYNC) Signal: When high, indicates the 
beginning of a new machine cycle. The INS8080A 
microprocessor outputs a status word (which describes 
the current machine cycle) onto its data bus during the. 
first state (SYNC interval) of each machine cycle. 

Reset In (RESIN): Provides an automatic system reset 
and start-up upon application of power as follows. The 
RESIN input, which is obtained from the junction of 
an external RC network that is connected between Vcc 
and ground, is routed to an internal Schmitt Trigger 
circuit. This circuit converts the slow transition of the 
power supply rise into a sharp, clean edge when its input 
reaches a predetermined value. When this occurs, an 

internal D-type flip-flop is synchronously reset, thereby 
providing the RESET output signal discussed below. 

For manual system reset, a momentary contact switch 
that provides· a low (ground) when closed is also con
nected to the RESIN input. 

Ready In (RDYIN): An asynchronous READY signal 
that is re-clocked by a D-type flip-flop of the DP8224 to 
provide the synchronous READYoutput discussed below. 

+5 Volts: V CC supply. 

+12 Volts: VDD supply. 

Ground: 0 volt reference. 

OUTPUT SIGNALS 

Oscillator (OSC): A buffered oscillator signal that can 
be used for external timing purposes. 

4>1 and ~ Clocks: Two non-TTL compatible clock phases 
that provide nonoverlapping timing references for 
internal . storage elements and logic circuits of the 
INS8080A microprocessor. The two clock phases are 
produced by an internal clock generator that consists 
of a divide-by-nine counter and the associated decode 
gating logic. 

~ (TTL) Clock: A TTL ¢2 clock phase that can be used 
for external timing purposes. 

Status Strobe (STSTB): Activated (low) at the start of 
each new machine cycle. The STSTB signal is generated 
by gating a high-level SYNC input with the ¢1A timing 
signal from the internal clock generator of the DP8224. 
The STSTB signal is used to clock status information 
into the status latch of the DP8228 system controller 
and bus driver. 

The power-on reset RESIN input also generates a STSTB 
signal. However, since this signal lasts for a longer 
duration, it is used to reset the status latch of the 
DP8228. 

. N8080A microcomputer family block diagram 

o ROMs 

RAMs 

READY INS8D8DA 
MICROPROCESSOR PARAllEL 

SYNC 1/0 
INTERFACE 

WAIT 

HOLD 
OP8224 (SYSTEM 

OMA REG.) 

A15 - AD 
SERIAL 

1/0 
INTERFACE 

RESET IN r-(POWER ON) 
I OPTIONAL 

OP8228 I BUFFERSI 

STSTB SYSTEM I DECODERS I 

READY IN CONTROllER L_ 
EXTENDED 

BUSEN CAPABILITY 
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physicai dimensions 

0.025 
RAD 

0.092 
DIA NOM 

PIN NO.1 IDENT 

·I'-f~~: r*~~~~~~~~~~~9~ GlA~ 

0.280 
MAX 

I~ 
~~W~2 T"'T'w~~W"T""'1m~5"""'W~6 T"'T'liJ:T'"'ll!1~8 r-' 

L- 0.100 --l l-
'0.010 

Order Number 8224(J) 

_-----0.870-----....... ~1 
MAX I 

-, 
0.250 

±0.005 

~:;=::;:::::::r:::;:::::r::r:~~~~ 

0.130 
±0.005 

0.065 . II 
1 0.025 

±0.015 1----1 I 0.100 
--TVP 

Order Number 8224(N) 

Manufactured under one or more of the following U.S. patents: 3083262. 3189758, 3231797. 3303356, 3317671, 3323071, 3381071, 3408542,3421025, 3426423, 3440498, 3518750.3519897,3557431,3560765, 
3566218, 3571630, 3575609. 3579059, 3593069, 3$97640, 3607469, 3617859. 363\312. 3633052, 3638131, 3648071, 3651565, 3693248. 

National Semiconductor CorporaUon 
2900 Semiconductor Drl"., Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 FuerstenfelcJbruck, Industrl.atraase 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

Nation.' Semiconductor (UK) Ltd. 
La,kfield Industrial estate, G'Hnock, SCotland, Tele. (0475) 332511Telex 778-632 

Nallonal does not anume any responsibility for use of any ",cuIIIY descllbed; no circulI palent licenses are implied; and National reserves the (ilM, at any 11m, Without notice, to chinle uid circuitry. 
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~National 
D Semiconductor 

DP8228/DP8238 system controller and bus driver 

general description 

The DP8228/DP8238 is a system controller/bus driver 
contained in a standard, 28-pin dual-in-~ine package. 
The chip, which is fabricated using Schottky Bipolar 
technology, generates all the read and write control 
signals required to directly interface the memory and 
input/output components of National Semiconductor's 
I NS8080A microcomputer family. The chip also provides 
drive and isolation for the bidirectional data bus of the 
INS8080A microprocessor. Data bus isolation enables 
the use of slower memory and input/output components 
in a system, and provides for enhanced system noise 
immunity. 

A user-selected single-level interrupt vector (RST 7) is 
provided by the chip for use in the interrupt structure of 
small systems that need only one basic vector. No 
additional components (such as an interrupt instruction 
port) are required to use the single interrupt vector in 
these systems. The DP8228/DP8238 also generates an 
I nterrupt Acknowledge (I NT A) control signal for each 
byte of a multibyte CALL instruction when an interrupt 

is acknowledged by the INS8000A. This feature permits 
the use of a multilevel priority interrupt structure in 
large, interrupt-driven systems. 

features 
• Single Chip System Controller and Bus Driver for 

INS8080A Microcomputer Systems 

• Allows Use of Multibyte CALL Instructions for 
Interrupt Acknowledge 

• Provides User-Selected Single-Level Interrupt Vector 
(RST 7) 

• Provides Isolatio.n for Data Bus 

• Supports A Wide Variety of System Bus Structures 

• Reduces System Component Count 

• DP8238 Provides Advanced Input/Output Write and 
Memory Write Control Signals for Large System 
Timing Control 

N8080A microcomputer family block diagram 

--.. ,.. 

4>1 & 4>2 CLOCKS ROMs 

DP8224 CONTROL SIGNALS r+ CLOCK (RESET & READY) 
GENERATOR 

& 
DRIVER SYNC INS8080A 

MICROPROCESSO R 

~ 
WAIT ..- .. 

HOLD ,.. RAMs 

~~rJrQ~ ~ -1-+ 
.oil ~ 

07 - DO A15 - AD ~ .. PARALLEl 
,.. I/O 

~ ~ INTERFACE 
CONTROL 

1-+ SIGNALS I- -(Wil,DBIN, 
& HLDA) BIDIRECTIONAL .+- -BUS DRIVER 

~ 

1 t .. SERIAL 
1/0 ,.. 

INTERFACE ... ,. 
~ I .... ...... r------, -

mfB SYSTEM I OPTIONAL I 
CONTROLLER I BUFFERSI I 

~ LOGIC I DECODERS I 
BiiSEN L_T( __ J 

ADDRESS .. EXTENDED 
DP82281 BUS (16) ,.. CAPABILITY 
DP8238 1-- ... 

DATA BUS (S) ,.. 

CONTROL (5) 
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absoiute maximum ratings 

Temperature Under Bias ............ O°C to +70°C 
Storage Temperature ............ -65°C to +150°C 
Supply Voltage, Vee ............. -0.5 V to +7 V 
Input Voltage .................. -1.5 V to +7 V 
Output Current ...................... 100 mA 

dc electrical characteristics 
T A = 0° C to +70° C; Vee = 5 V ± 5%. 

Symbol Parameter 
Min. 

Ve Input Clamp Voltage, All Inputs 

Input Load Current 
STSTB 

'F D2& D6 
Do, D" D4, D5, & D7 
All Other Inputs 

Input Leakage Current 

'R 
STSTB 
DBo- DB7 
All Other Inputs 

VTH Input Threshold Voltage, All Inputs 0.8 

Icc Power Supply Current 

I Output Low Voltage 

VOL I Do-D7 

I All Other Outputs 

i Output High Voltage 

VOH I Do-D7 3.6 
All Other Outputs 2.4 

los Short Circuit Current, All Outputs 15 

i 
10 (off) I Off State Output Current i 

All Control Outputs 

lINT I NT A Current 

Notes: 
1. Typical values are for T A = 25° e and nominal supply voltages. 

I capacitance 
This parameter is periodically sampled and not 100% tested. 

Symbol Parameter 
&..imits I Units 

Min. Typ)1] Max. 

CIN Input Capacitance 8 12 pF 

COUT 
Output Capacitance 

7 15 pF 
Control Signals 

I/O 
I/O Capacitance 

8 15 pF 
(D or DB) I 

484 

Limits 
Units 

Typ.[1] 
Test Conditions 

Max. 

0.75 -1.0 V Vee = 4.75 V; Ie = -5 mA 

~ 500 p.A Vee = 5.25 V 
750 p.A VF = 0.45 V 
250 p.A 
250 p.A 

100 p.A Vee = 5.25 V 
20 p.A VR = 5.25 V 
100 p.A 

2.0 V Vee = 5 V 

140 190 mA Vee = 5.25 V 

0.45 V 
j 

Vee = 4.75 V; 10l = 2 mA 
0.45 V 10l = 10 mA 

I 

I 

3.8 I V Vee = 4.75 V; 10H = -10 p.A 
I V 10H=-1 rnA 

90 rnA Vee = 5 V 

I 
100 p.A 

I 
Vee = 5.25 V; Va = 5.25 V 

-100 p.A Va = 0.45 V 

5 rnA (See Test Conditions-Pg. 3) 
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ac electrical characteristics 
TA = o°c to +70°C; Vcc = 5 V ± 5%. 

Symbol Parameter 

tpw Width of Status Strobe 

tss Setup Time, Status Inputs Do- D7 

tSH Hold Time, Status Inputs DO - D7 

toc Delay from STSTB to any Control Signal 

tRR Delay from DBIN to Control Outputs 

tRE Delay from DBIN to Enable/Disable 8080 Bus 

tRO Delay from System Bus to 8080 Bus during Read 

tWR Delay from WR to Control Outputs 

tWE Delay to Enable System Bus DBo - DB7 after STSTB 

two Delay from 8080 Bus Do - D7 to System Bus DBo - DB7 during Write 

tE Delay from System Bus Enable to System Bus DBo - DB7 

tHO H LDA to Read Status Outputs 

tos Setup Time, System Bus Inputs to HLDA 

tOH Hold Time, System Bus Inputs to HLDA 

test conditions 
VBIAS = 2.5 V, Vcc = 5.0 V, T A = 25°C, f = 1 MHz. 

Test Load[2] 

OUTPUT 
PIN 

~ Vee 

GND 
-== 

Limits 

Min. Max. 

22 

8 

5 

20 60 

30 

45 

30 

5 45 

30 

5 40 

30 

25 

10 

20 

2. For 00-07: R1 = 4 kn, R2 = 00, CL = 25 pF. For all other outputs: R1 = 500 51, R2 = 1 kn, CL = 100 pF. 
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INTA Test Circuit (for RST 7) 

DP8228/8238 

23 
INTAIC::)-----' 

Units 

!"!s 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Condition 

CL = 100 pF 

CL = 100 pF 

CL = 25 pF 

CL = 25 pF 

CL = 100 pF 

CL = 100 pF 

CL = 100 pF 

CL = 100 pF 

CL = 100 pF 
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waveforms 

~1 

tP2--

STATUS STROBE 

8080 DATA BUS ----J,-4-oI--.L_--------------
DBIN -----...... ~--_1 

HLDA ------+-+---+---"""1 

INTA.IOR. MEMR y;:p;;;;...;.;.;;;....--------
DURING HLDA 

SYSTEM BUS DURING READ :::::::: 

;r~s8080A SUS DURiNG READ --------

WR ------+-+-----t-WR-_--,/~---'lI ... twR 

IOWOR MEMW I~--------

INS8080A BUS DURING WRITE ::::::::: :I~ +-J,.-tWD 

SYSTEM BUS DURING WRITE --------- <~ ~:~~::::::::::::::::: 
-twE--

SYSTEM BUS ENABLE . t ~Iro----------

SYSTEM BUS OUTPUTS - -----------=--t~F:==~-------------
VOLTAGE MEASUREMENT POINTS: DO - 07 (when outputs) Logic "0" = 0.8 V. Logic "1" = 3.0 V. All other signals measured at 1.5 V. 

*Advanced IIOW MEMW for 8238 only. 

OP8228/0P8238 functional pin definitions 

The following describes the function of all of the 
DP8228/DP8238 pinouts. Some of these descriptions 
reference internal circuits. 

INPUT SIGNALS 

Status Strobe (STSTB): Activated (low) at the start of 
each new machine cycle. The STSTB input is used to 
store a status word (refer to chart) from the INS8080A 
microprocessor into the internal status latch of the 
DP8228/DP8238. The INS8080A outputs this status 
word onto its data bus during the first state (SYNC 
interval) of each machine cycle~ 

Data Bus In (DBIN): When high, indicates that the 
INS8080A data bus is in the input mode. The DBIN 
signal is used to gate data from me'mory or an input/ 
output device onto the data bus. 

Write (WR): When low, indicates that the data on the 
I NS8080A data bus are stable for WR ITE memory or 
output operation. 

Hold Acknowledge (HLDA): When high, indicates that 
the INS8080A data and address buses will go to their 
high impedance state. When in the data bus read mode, 
DBIN input in the high state, a high HLDA input will 
latch the data bus information into the driver circuits 
and gate off the applicable control signal IIOR, MEMR, 
or INTA (return to the output high state). 

Bus Enable (BUSEN): Asynchronous DMA input to the 
internal gating array of the DP8228/DP8238. When low, 
normal operation of the internal bidirectional bus driver 
and gating array occurs. When high, the bus driver and 
gating array are driven to their high impedance state. 

Vee Supply: +5 volts. 

Ground: 0 volt reference. 

OUTPUT SIGNALS 

Memory Read (MEMR): When low, signals data to be 
loaded in from memory. The MEMR signal is generated 
by strobing in status word 1, 2, or 4. (Refer to status 
word chart.) 

Memory Write (MEMW): When low, signals data to be 
stored in memory. The MEMW signal is generated for 
the DP8238 by strobing in status word 3 or 5. (Refer to 
status word chart.) For the DP8228, the MEMW signal 
is generated by gating a low-level WR input with the 
strobed in status word 3 or 5. 

Input/Output Read (I/OR): When low, signals data to be 
loaded in from an addressed input/output device. The 
I/OR signal is generated by strobing in status word 6. 

Input/Output Write (I lOW) : When low, signals data to 
be transferred to an addressed inputioutput device. The 
I/OW signal for the DP8238 is generated by strobing in 
status word 7. For the DP8228 the I/OW signal is 
generated by gating in a low-level WR input with the 
strobed in status word 7. 

Interrupt Acknow.edge (INTA): When low, indkates that 
an interrupt has been acknowledged by the INS8080A 
microprocessor. The I NTA signal is generated by strobing 
in status word 8 or 10. 

Single Level Interrupt (RST 7): When the INTA output 
is tied to 12 V through a 1 H2 resistor, strobing in status 
work 8 or 10 will cause the CPU data bus outputs, when 
active, to go to the high state. 

INPUT/OUTPUT SIGNALS 

CPU Data (07 - Do) Bus: This bus comprises eight 
TRI-STATE input/output lines that connect to the 
INS8080A microprocessor. The bus provides bidirec-
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OP8228/0P8238 functional pin definitions (con'd.) 
tional communication between the CPU, memory, and 
input/output devices for instructions and data transfers. 
A status word (which describes the current machine 
cycle) is also outputted on this data bus during the first 
microcycle of each machine cycle (SYNC = logic 1). 

System Data (D~ -.080) Bus: This bus comprises eight 
TRI-STATE input/output lines that connect to the 
memory and input/output components of the system. 
The internal bidirectional bus driver isolates the 
DB7 - DBo Data Bus from the 07 - Do Data Bus. 

Status Word Chart 

Status Data Bus Bit 
Machine Cycle Word 0 7 06 Os 0 4 0 3 O2 

Instruction Fetch 0 0 0 0 

Memory Read 2 0 0 0 0 0 

Memory Write 3 0 0 0 0 0 0 

Stack Read 4 1 0 0 0 0 

Stack Write 5 0 0 0 0 0 1 

Input Read 6 0 0 0 O· 0 

Output Write 7 0 0 0 0 0 

I nterrupt Acknowledge 8 0 0 1 0 0 0 

Halt Acknowledge 9 1 0 0 0 0 

Interrupt Acknowledge While Halt 10 0 0 0 0 

OP8228/0P8238 block diagram and pin configuration 

DO-' 
Dl~ 

D2-' 

DC:~A ~4J~ 
BUS --

BlDlRECTlDNAl 
BUS DRIVER 

Y ST~B~.~--------------------~ 

DBIN-__ -------------~ 
WR • 0 
HlDA~~------------------~ 
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SYSTEM DATA BUS 

MEM R 

MEMW 

\lOR 

I/OW 

INTA 

HlDA 

WR 

CBIN 

DB4 

D4 

DB7 

D7 

DBJ 

DJ 

DB2 

D2 

DBO 

GND 

0 1 

o 

o 

o 
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DP8300 PACE bidirectional transceiver element (PACE BTE/8) 

general description 
The OPB300 is an 8-bit TRI-STATE® MOS/TIL bus 
transceiver element specifically intended for application 
in PACE microprocessor-based systems. Its electrical 
characteristics and control flexibility make the BTE/B 
attractive in other applications requiring the translation 
of MOS current outputs to high fan-out TTL levels. 

Two BTE/B devices provide complete system buffering 
for all 16-bit address and data input/output between the 
PACE CPU and all system memory and peripheral 
interfaces. 

In the driving mode, the MOS sense amplifiers convert 
the MOS current outputs of the PACE CPU to a fan-out 
30 (50 mAl TTL system bus. [This characteristic makes 
the BTE/B an ideal buffer (driving mode only) for the 
PACE system timing and control bus consisting of the 
address data strobe (NAOS), input data strobe (IDS), 
output data strobe (ODS) and the four output control 
flags (F 11, F 1 2, F 1 3, F 14) . ] 

In the receiving mode the BTE accepts bus data through 
high impedance input buffers and applies the TTL 
signals to the PACE I/O pins. 

block diagram 

Signal'" = N Signal = Signal = Low Active Si.9nal 

logic diagram 

A third mode allows both the MOS and TTL bus to be 
placed in the TRI-STATE (high impedance) mode. This 
function facilitates direct memory access (OMA) over 
the TTL system bus. 

A latched chip enable allows the use of multiplexed 
address/data lines to drive CE 1 and CE 2*, selecting the 
BTE/B for an input cycle. The latching function may be 
eliminated by connecting the strobe to ground. 

features 
• High TTL fan-out eliminates additional buffering 

requirements 

• Low system data bus loading for minimum input drive 

• TR I-STATE data ports and chip enables maximize 
application flexibility 

• B-bit parallel data flow reduces system package count 

• Pin-outs are compatible with hybrid version and 
simplify system interconnections and layout 

• Latched chip enable simplifies transmit/receive 
control 

• High voltage output high .Ievel (V CC - 1.1 V) on 
TTL bus 

connection diagram 
Dual-In-Line Package 

NC 
24 

Vcc 

M81/0 00 ~ BOliO 00 

MBI/O 01 ~ BOliO 01 

'21 
MBIIO 02 ~ 801/0 02 

MBI/O 03 20 BOliO 03 

MBI/O 04 ~ BOliO 04 

MBIIO 05 ~."IO" 
MBIIO 06 17 BOliO 06 

MBIIO 07 

rIO" NC 10 15 
CE 1 

WBO'" 11 14 CE 2* 

GNO~ \!! STR* 

TOP VIEW 

truth table 

x 
a 
a 

x 
a 
1 

o 

1 

a 
a 
o 

a 

TRANSCEIVER MOD.E 

Receiving MOS Bus and Driving 
TTL Bus 

Mode tn: See Note 1 

TRI-STATE Mode 

TR I-STATE Mode 

Receiving TTL Bus and Driving 
MOS Bus 

TRI-STATE Mode 

Note 1. On the positive-edge transition of STR * logic conditions pre
sent on CE 1 and CE 2* at the time of transition will be latched intern
ally. The transceiver will either be in the TRI-5TATE or receiving mode. 
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absolute maximum ratings (Note 1) recommended operating conditions 
Supply Voltage 7V MIN MAX UNITS 
Input Voltage (All Inputs Except MBI/O Input Active) 5.5V 

Supply Voltage (VCC) 5.25 Output Voltage 5.5V 4.75 V 

MOS Bus Input Current ±10mA Temperature (T A) 0 +70 °c 

Storage Temperature -65°C to +150°C 
Lead Temperature iSoidering, 10 seconds) 300°C 

dc electric al characteristics (Notes 2 and 3) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

TTL BUS PORT (BOlIO 00-07) 

VIH Logical "1" Input Voltage 2.0 V 

VIL Logical "0" Input Voltage O.S V 

VOH Logical "1" Output Voltage WSO* = O.SV, 10H =-1 mA VCC-1.1 VC~·S V 

MSI/O = 0.5 rnA 10H = -5.2 mA 2.4 3.7 V 

VOL Logical "0" Output Voltage WSO* = O.SV, 10L = 20 mA 0.25 0.4 V 

MSI/O = 100JIA 10L = 50 mA 0.4 0.5 V 

lOS Output Short Circuit Current WSO* = O.SV, MSI/O = 0.5 mA, -10 -35 -75 mA 

VOUT = OV, VCC = 5.25V, (Note 4) 

IIH Logical "1" In~ut Current ,WSO* = 2V,VIH = 2.4V SO JIA 

II Input Current at Maximum WSD* = 2V, VIH =,5.5V, 1 mA 

Input Voltage VCC = 5.25V 

IlL Logical "0" Input Current WSO* = 2V, VIL = O.4V -10 -250 JIA 

VCLAMP Input Clamp Voltage WSO* = 2V, liN = -12 mA -D.2 -1.5 V 

100 Outputllnput Sus Disable Currerit WSO* = STR* = 2V, SOI/O = O.4V -SO SO JIA 

to 4V, VCC = 5.25V 
,.0." 

MOS BUS PORT (MBI/O 00-07) 

10 Logical "0" Input Current WSO* = O.SV, 10L(TTL) = 50 mA, -5.0 0.10 mA 

VOL ~ 0.5V, (Note 5) 

11 Logical "1" Input Current WSO* = O.SV, 10H(TTL) = -1 mA, 0.50 5.0 mA 

VOH 2 VCC - 1.1V, (Notes 5 and 6) 

Va Logical "0" Input Voltage WSO* = O.SV, 10L(TTL) = 50 mA, O.S V 

VOL ~0.5V 

Vl Logical "1" Input Voltage WSO* = 0.8V, 10H(TTL) = -1 mA, 2.0 .. 1.5 V 

VOH 2 Vce - 1.1V 

VOH Logical "1" Output Voltage WSO* == CEl == SOI/O == 2V, 2.4 3.3 V 

10H(MOS) == -1 mA, CE2* == 

STR* = O.SV 

VOL Logical "0" Output Voltage WSO* = CEl = 2V, 10L(MOS) == 0.2S 0.5 V 

5 mA, CE2* "" STR * == SOI/O == O.SV 

lOS Output Short Circuit Current WSO* = CEl == SOI/O == 2V, -7 -15 -45 mA 

VCC == 5.25V, VOUT = OV, 

STR* = CE2* == O.SV, (Note 4) 

VCLAMP Input Clamp Voltage liN == -12 mA -1.5 V 

100 Output/Input Sus Disable Current MSI/O = O.4V to 4V, VCC == 5.25V -80 SO JIA 

CONTROL INPUTS (WBD*, CE1, CE2*, STR*) 

VIH Logical "1" Input Voltage 2.0 V 

VIL Logical "0" Input Voltage O.S V 

IIH Logical "1" Input Current VIN == 2.4V 20 JIA 

11 Input Current at Maximum VIN == 5.5V 1.0 mA 

Input Voltage 
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dc electrical characteristics (Continued) (Notes 2 and 3) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

CONTROL INPUTS (WBD*. CE1, CE2*, STR*) (continued) 

IlL Logical "0" Input Current VIN = O.4V -250 -400 p.A 

VCLAMP Input Clamp Voltage liN = -12 rnA -D.S5 -1.5 V 

POWER SUPPLY CURRENT 

ICC Power Supply Current VCC = 5.25V 70 110 rnA 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to 
imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 
Note 2: Unless otherwise specified, minImax limits apply across the O°C to +70°C temperature range and the 4.7SV to S.25V power supply range. 
All typicals are given for V CC = SV and T A = 2S" C. 
Note 3: All currents into device pins are shown as positive, out of device pins are negative. All voltages are referenced to ground unless otherwise 
noted. 
Note 4: Only one output at a time should be shorted. 
Note 5: The MBI/O Input Characteristic Graph illustrates this parameter and defines the regions of guaranteed logical "0" and logical "1" out· 
puts. See equivalent input structure for clarification. When the MBI/O input is loaded with a high impedance source (open), the TTL output will 
be in the logic "0" state. 
Note 6: The maximum MOS pus positive input current specification is intended to define the upper limit on guaranteed input clamp operation. 
At higher input currents (up to the absolute maximum rating) clamp operation is not guaranteed but TTL bus logic state is valid and no device 
damage will occur. 
Note 7: In most applications the MOS bus data lines are higher impedance and more sensitive to noise coupling than TTL bus lines. Conservative 
design practice would dictate routing MOS bus lines away from high speed, low impedance TTL lines and MOS clock lines or providing a ground 
shield when they are adjacent. 

ac electrical cha racteristics Vee = 5V ±5%, T A = oOe to +70
o
e 

PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

DATA TRANSFER SPECIFICATIONS 

Receiving Mode (BOliO Bus to MBIIO Bus) WBD* = 3V, CL = 15 pF, tpdO 17 40 ns 

RL = 1 H2, (Figures 4 and 6) tpdl 20 40 ns 

Driving Mode (MBI/O Bus to WBD* = CEl = OV, tpdO 40 60 ns 

BOliO Bus) STR* = CE2* :0 3V, tpd1 40 60 ns 

C L = 50 P F, R L = 100 Q, 

(Figures 3 and 5) 

TRANSCEIVER MODE SPECIFICATIONS 

Select Bus 

tDS Chip Enable Data Set·Up (Figure 1) 45 23 ns 

tDH Chip Enable Data Hold (Figure 1) 0 ns 

tES Set·Up (Figure 1) 0 ns 

TTL Data Bus (BOlIO 00-07) 

tBOOO Bus Data Output Disable CL = 5 pF, RL = 100 n, (Figure 1) 5 20 50 ns 

... . I - - ! I , , 
tBO Ot: Bus Data OUtpUl Enable CL - 50 pF, RL - 100 n, (FIgure 1) 25 so ns 

t80 IE Bus Data Input Enable (Figure 1) 30 ns 

tBO 10 Bus Data Input Disable (Figure 1) ns 

MOS Data Bus (MBI/O 00-07) 

tMB 00 MOS Bus Output Disable CL = 15 pF, RL = 1 H2, (Figure 1) 15 50 100 ns 

tMB OE MOS Bus Output Enable CL = 15 pF, RL = 1 kn, (Figure 1) 50 100 ns 

tMB 10 MOS Bus Input Disable (Figure 1) 55 ns 

tMB IE MOS Bus Input Enable (Figure 1) 20 ns 

Select Bus 

tCLR Clear Previous Chip Enable (Figure 2) ns 
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switching time waveforms and ac test circuits 

INPUT 
WAVEFORM 

(NOTE 1) 

OUTPUT 

INPUT 
WAVEFORM 

(NOTE I) 

OUTPUT 

OV 

©IC MASTER 1978 

CE2*----__. 

CEI-----

WBO* 

TTl OATA 
BUS 

MOS OATA 
BUS 

tBO 00 

BOliO 00-07 
OUTPUT ACTIVE 

MBIIO 00-01 
INPUT ACTIVE 

FIGURE 1 

CE2* 3V -------------------------------------------------------

CEI ov------I~-------------------------------------------------

WBO* 

TTL DATA 
BUS 

MOS DATA 
BUS 

l-tclR-t 

~SO% 

BOliO 00-01 
OUTPUT ACTIVE 

-j 
BOliO 00-01 

OUTPUT ACTIVE 
-------------------------~~~~~~~~~~~------

MBI/O 00-01 
INPUT ACTIVE 

MBIIO 00-01 
INPUT ACTIVE 

--------------~-----~~~~~~~~~~------
FIGURE 2 

Vcc = SV 

INPUT 

Vcc 

H ..... -""',..,.--... ---4MBI/O OUT BOliO 1---.... ---. 

FIGURE 3. BOI/O Bus 

100 

ALL DIODES 
ARE lN3064 

*This input network simulates the actual drive characteristic of the PACE outputs 

FIGURE 5. MBI/O to BOI/O ac Loads 

I.SV 

tPd~1 
\1.SV 

....... ---
FIGURE 4. MBI/O Bus 

All DIODES 
ARE lN3064 

Vcc = sv 

FIGURE 6. BOI/O to MBI/O ac Loads 

Note 1: Freq = 1 MHz, duty cycle = 50%, tR = tF :::; 10 ns (refer to Figures 5 and 6). 

Note 2: All capacitance values include probe and jig capacitance (refer to Figures 5 and 6). 
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STANDARD 
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Output Current vs Output Voltage 
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equivalent circuit 

typical applications (Note 7) 

~ 004 

--2. 003 
3 

OD2 
4 

ODI 
5 

ODO 
6 

IDS 
7 

ODS 
B 

NAOS 
..1 NHAlT 

..!.!!. CONTIN 
11 - JC 14 

...!! JC 15 
13 - JC 13 
14 - NIR 5 

.2:.. NIR 4 

..!!. NIR 3 
17 - NIR2 

,.........2.!. Fl1 
19 F12 f2! Vss (+5VI 

1 - NC 
2 - NC 
3 

Xl 

---ID: 4 
X2 

~ CRYSTAL EXTC 
6 

TClK 
7 

:;:::::: Cl ;;::::C2 
- - TClK* 

O ... .!. GNO 

= 
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PACE 

MOS Bus Driver Input 
VCC 

Typical Connection Diagram 

005 
40 

006 
39 

007 
38 

37 
ODB 

36 
OD9 

35 
DID 

011 
34 

012 
33 

013 
32 

31 
014 

30 
015 

29 

1 

2' NC 

MBIIO 00 
3 

MBI/OOI 
4 

MBI/O 02 
5 

MBI/O 03 
6 

MBI/O 04 
7 

MBI/O 05 
8 

MBI/O 06 
9 

MBIIO 07 
10 - NC. 
11 

WBO* 
12 - GNO 

1 
~ NC 

2 

3 
MBI/O DD 

MBI/O Dl 
4 

MBI/O D2 
5 

MBt/O D3 
6 

MBI/O 04 
7 

MBI/O 05 
8 

MBI/O 06 
9 

MBI/O 01 
10 

24 
VCcn-

BOlIO 00 
22 

BOI/O 01 
21 

BOI/O 02 
20 

BOI/O 03 
CI 19 
CI BOlIO 04 M 
co 18 a- BOI/O 05 Q 

17 
BOI/O 06 

16 
BOI/O 07 

15 
CE 1 

CE 2* 
~ 

STR* 
13 

VCC~ 
23 

BOI/O OD 
22 
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21 

BOlIO D2 
20 
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CI BOlIO 04 
M 18 "" "- BOlIO 05 Q 

17 
801/006 

16 
BOliO 01 

~. H2Vl VGG - NC CE 1 
2B 11 14 

BPS I-- WBO* CE 2* 
21 12 13 

EXTEND 

J. -.-- GNO STR* 
26 

NINIT 

ClK ~ 
NClK a- ...... 

23 1 
VCC "~-"H VBB - NC 

F14 
22 2 23 

MBI/O 00 BOlIO 00 
21 3 22 

F13 MBI/O 01 BOlIO 01 
4 21 

MBIIO 02 BOlIO 02 
5 20 

MBIIO 03 
CI 

BOlIO 03 
6 CI 19 

MBI/O 04 M BOlIO 04 co 
7 "- 18 Q 

MBIIO 05 BOI/O 05 
8 17 

MBI/O 06 BOliO 06 
9 16 - MBI/O 01 BOliO 01 -10 

NC 
15 

U 
16 - CE 1 

VCC - (5V) 
~ c".~ , 15 WBO* 

CK - ~ STR* 13 .!!.- GNO 
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N 13 
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typical applications (Continued) 

OPB300 
BTE/B 

* * * C a:: N -
a:I I- W W 

s:: en '" '" 

OPB300 
BTEIB 

* * * C a:: ON -

~ t; ~ ~ 

SYSTEM 
MEMORY 

Multiplexed TTL System Bus* 

OP8302 
STE 

PACE 

INITIALIZE 

OP8300 
BTE/8 

111 -

en 
C 

5V 
...... ------------------... """'"""~( .. 1 .. ) 

*See Note 7 
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physical dimensions 

0.610 
-MAX--~ 

t .... ~ 
0.012 

'_, 0---0.625 ~~:~~~---

I . 0625 +0.025 __ J r--' -0.015 

PIN NO.1 
IOENT 

0.062 
RAD 

Cavity Dual-In-Line Package (D) 
Order Number DP8300D 

0.530 0.550 
MAX MAX 

J 1 

0.540 
'0.005 

_------1.270 MAX--------., 

0.040 ....... 
TVP 0.160 

.~~ . J ·-c.-~-+ 
----1- 0.015 

, .!' 0.125 MIN 

0.075 I __ f-,0.I00 _.:-. 0.018 MIN 
,0.015 I- " TVP , , . 0.003 

Molded Dual-In-Line Package (N) 
Order Number DP8300N 

Manufactured unjer one or more 0' the 'o"o""ng U.S. patents' 3083262. 3189758, 3231797, 3303356, 3317671. 3323071, 3381071, 3408542,3421025,3426423,3440498, 3518750,3519897,3557431,3560765. 
3566218,3571630.3575609.3579059. 35930fi9, 3597640. 3607469, 3617859. 363l3l2, 3633052. 3638131. 3648071, 3651565, 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05- 27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scolland, Tele. (0475) 33251/Telex 778-632 

Nalional does not assume any responSibility tor use ot any (lrcu,try descflbed: no ClfCUlt patent licenses are Implied: and National reserves the fight, at any time WithOut notice, to change said wCUltry. 
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DP8302 PACE system timing element (PACE STE) 

general description 

The PACE STE provides an oscillator, CPU clock 
driver, and TTL system clocks in a single 16-pin DIP. 
The STE is intended specifically for application in PACE 
microprocessor-based systems. 

An external crystal provides frequency control. True and 
complemented non-overlapping clock outputs are 
generated at one-half the oscillator frequency. Non
overlap intervals may be controlled with a single external 
capacitor. Series damping resistors are provided on the 
MOS (CPU) clock outputs (ClK, NClK). 

TTL level system clock out.puts are also provided to 
facilitate the synchronizing of system operations. 

block and connection diagrams 

features 

• Internal Oscillator Driven Directly from External 
Crystal, Minimizing Package Count 

• External Oscillator Input Maximizes Application 
Flexibility 

• TTL System Clocks Simplify Interfaces and Facilitate 
Synchronization of System Operations 

• MOS Clock Outputs, No External MOS Clock Drivers 
Required 

• High Voltage Output High level (Vcc - 1.1 V) on 
TTL System Clocks 

~. ----.- .. _- ..... __ ...... _ ...... ---- .......... I ,FREQUENCY INPUT DIVIDE BY 2 CKT NON·DVERLAP CKT I CLOCK I 

I DRIVER I I; 

EI> EXTC -o-----f 

lI> X2 

ED- Xl 

r-+-' --+. ---....,~LCK" 0::> 
II I . Irl i " Dr> 

I l5~! CLK iJi> 
l~k 
I 
I 
I 

1l1li 
I 

.... --+- GND []> 

>O---+-'Vv'-r--t- NClK m> 
I 25\1 i 
~NCK DI> 

'--------+-LU [[> 

L--~ _-_-_-_-_-_-_-_-_-_-_-_-_-... -i~'j,.-~I-::::·: 

Dual-In"line Package 

,1 U 1,6 
Ne Vee 15 VI 

15 
Ne CK 

Xl 
14 

CLK 

Xl 
13 

NCLX 

EXTC 
12 

VGG l-f2VI 

11 
T ClK NCK 

10 
T CLX" Lex 

GND lCK" 

TOP VIEW 

Signal * == j\J Signal ==' 
Signal == low Active Signal 

NC == No Connection 
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3 _. 
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CQ 
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recommended crystal specifICations 

• At-cut crystal 

• 4.0 MHz ± 0.1%, or 2.6667 MHz ± 0.1%, fundamental 
mode 

• 5 mW maximum 

• 150 n maximum series resistance 

functional description 

OSCILLATOR 

The oscillator incorporates a low-power inverter biased 
in the linear region utilizing an internal feedback net
work. An external crystal is connected between pins X 1 
and X2 to provide frequency control. EXTC must be 
grounded for this 'operating mode. The circuit board 
traces connecting the crystal to pins Xl and X2 should 
be as short as possible and should be physically isolated 
from -all high energy level switching signal traces, par
ticularly the CPU MaS clock lines. 

When an external oscillator is to be used in place of the 
internal crystal oscillator, pin X1 must be tied to VGG 
and pin X2 must be left open. Then, EXTC may be used 
as a TTL input for the external oscillator. 

timing diagram 

DIVID-e AND SQUARING CIRCUIT 

A flip-flop is used to provide a square wave clock signal 
by dividing the buffered oscillator output by two. The 
outputs of this circuit are buffered to provide TTL 
system clock signals which lead the MaS level clock 
outputs. 

NON-OVERLAP CIRCUIT 

The Divider output drives a cross-coupled latch contain
ing a delay in the feedback path which insures non
overlapping MOS clock signals. The delay in the feedback 
path can be increased by connecting a capacitor between 
pins LCK and LCK*. The effect of the capacitor on 
increasing the non-overlap interval is shown in the 
Typical Characteristics section. 

MaS CLOCK DRIVER 

The Mas Clock Driver produces output voltage swings 
from the +5 V supply to the -12 V supply. CLK and 
NCLk outputs contain a 25 n series damping resistor, 
a typically optimum value for circuit board layouts with 
clock interconnect lines of less than two inches. 

Undamped MaS clock outputs, CK and NCK, are also 
available in the event other values of series damping 
resistors are desired. 

It is recommended that 0.1 JlF high frequency capacitors 
be provided from Vee to ground and from V GG to 
ground immediately adjacent to the STE. 

/~~~------TCLK'~ -

--'1 t8 ~ ~I tc 1-.-
TCLK~ J 

~------.1/ . 

l~tA-" 
..... ~tRNClK 

)~ 
...,r-

NCK OR NClK 

.-tNOV2" 
.-tFClK 

CKORClK------------------~ 
....-tD~ 1_---------

." l~ 
...l~ _. ________ -::I"'I~ 

-.. "'tRClK 
• tPW--~ 

Times measured at 10% and 90% 

Figure 1. 
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absoiute maximum ratings 
r. 1 
L I J operating conditions 

Supply Voltage (Vce! ................... 7.0 V Min. Max. Units 

Supply Voltage (VCC) 4.75 5.25 V 
(VGG) -11.40 -12.6 V 

Temperature a +70 °c 

(VGG) ................. -15.0 V 

Input Voltage ......................... 5.5 V 

Storage Temperature ............ -65°C to +150°C 

Lead Temperature (soldering, 10 seconds) ..... 300°C 

dc electrical characteristics (Notes 2 and 3) 

Parameter Conditions I i Min. Typ. Max. Units 

OUTPUT SPECIFICATIONS: I 
TCLK, TCLK* 

VO H Logic "1" Output Voltage VCC = 4.75V 10H = -1 rnA 4.25 V 

IOl=32rnA V 
VOL Logic "0" Output Voltage VCC = 4.75 V 

10l = 50mA V 

lOS Output Short Circuit Current (Note 4), VCC = 5.25 V, Vo = a -33 mA 

CK, NCK, CLK, NCLK 

VOH Logic "1" Output Voltage 10H = -50J,LA 4.0 V 

VCC = 4.75 V 10l = 100J,LA VGG + 0.1 V 
VOL Logic "0" Output Voltage 

VGG = -11.4 V 10l = lamA VGG + 0.2 V 

INPUT SPECIFICATIONS 

EXTC 

VIH Logic "1" Input Voltage V 

IIH Logic" 1" Input Cu rrent VCC = 5.25V 
VIN=2.4V J,LA 

I V IN = 5.5V i rnA 

Vil Logic "0" Input Voltage I 
I I V 

III Logic "0" I nput Current VCC = 5.25 V Vil = 0.4 V i I I rnA 

VClAMP I nput Clamp Diode Vcc = 4.75V IIL= -12 mA V 

POWER SUPPLY CURRENT I 
Icc Supply Current from V cc Vcc = 5.25 V ! mA 

IGG Supply Current from V GG VGG = -12.6 V I 
i mA 

ac electrical characteristics 
Parameter Conditions Min. Typ. Max. Units 

tRCK, tRNCK Cl = 80 pF Figure 1 20 ns 

tFNCK, tFCK Cl = 80 pF Figure 1 20 ns 

tNOV 1, tNOV 2 C l = 80 pF Figure 1 12 ns 

tA, to Cl = 80 pF Figure 1 10 ns 

t8, tc Cl = 80 pF Figure 1 8 I ns 

tpW I Cl = 80 pF Figure 1 I I I ns I Crystal Frequency = 4 MHz i I I 

tpw 
Cl = 80 pF Figure 1 

ns 
Crystal Frequency = 2.6667 MHz 

fMAX Maximum Input Frequency MHz 

Notes: 
1. "Absolute Maximum Ratings" are those values beyond·which the safety of the device cannot be guaranteed. TheY are not meant to imply 

that the devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 
2. Unless otherwise specified. minImax limits apply across the O°C to +70°C temperature range and VCC = 4.75 V to 5.25 V, VGG = -11.4 V 

to -12.6 V power supply range. All typicals are given for VCC = 5.0 V, VGG = -12 V, and T A = +25°C. 
3. All currents into device pins' are shown as positive; currents out of device pins are shown as negative. All voltages are references to ground 

unless otherwise noted. 
4. Only one 'output at a time should be shorted. 
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TYPICAL NON-OVERLAP TIME VS. 

so 
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< .... 
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0 40 Z 
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NON-OVERLAP CAPICITOR 

II 
VCC = 5 V 
VGG'= -12 V 
CL = Sopf 
TA = 25° // 

/' 

1/ 
/ 

v 
--L. V 

25 50 75 100 125 150 175 200 

CNOV (pf) 
NON-OVERLAP CAPACITANCE 

typical applications 
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typical connection diagram 

~ 004 005~ 
~ 003 006 39 

3 002 007 38 

4 001 008 37 
5 DOD 009 36 
6 IDS 010 35 
7 ODS 011 34 

8 NAOS 012 33 
9 NHAlT 013 32 

'to CONTIN PACE 014 31 .-
!J 30 JC 14 015 

~ JC 15 (-12 V) VGG ~ 
.8 JC 13 BPS ~ 
.!..1 NIR 5 EXTEND 

27 
26 ~ NIR 4 IliINIT 

~ NIR 3 ClK ~ 
lL NIA 2 NCLK ~-

~Fll VBB 
23 rft F12 
22 

F14 

~ VS~ (+5Vl 21 
F13 

I 
Vee It!!' VII 

OP8302 

.1 NC U 

.1 
CK lJ NC 

3 
XI eLK 14 

!CRfi~ 4 X2 NCLK ~ 
5 

VGG 
12 H2V) 

~ EXTC 

TCLK NCK tll 
----2 LCK 

10 
TCLK* 

p.;~ ~ GNO LCK* 

I
C2

T ~ CNOV 

I I • , 

I 
-

.LC3 

I 

OP8300 
~ NC 

2 MBI/O 00 

3 MBI/O 01 

4 MBI/O 02 

5 MBI/O 03 

6 MBI/O 04 

7 MBI/O 05 

B MBIIO 06 

9 MBIIO 07 

.!!. NC 
11 VlBO' 
~ GNO I"""""""" 

Vcc ~ 
BOliO 00 ~~BO 
BOliO 01 ~~BO 
80liO 02 ~~BO 
BOliO 03 1!L_ BO 
BOliO 04 .lL._ BO 
BOliO 05 ~-BO 
BOliO 06 .ll-_ BO 
BOliO 07 .lL -80 
CE1~ 

CE2' ~ 

A STR'~ 

1/000 
1/001 
1/002 
1/003 
1/004 
1/005 
1/006 
1/007 

OP8300 

~ 
2 
3 
4 
5 
6 
7 
8 
9 

~ ... ~ 
~ 

.1 
2 
3 

4 
5 
6 
7 
8 
9 

iii 
11 

--t 
~ 

~~ 

NC VCC~ 
MBI/O 00 BOliO 00 ~ 
MBI/O 01 BOliO 01 ~ 
MBIIO 02 BOliO 02 ~ 
MBI/O 03 BOliO 03 ~ 
MBI/O 04 BOI/004 ~ 
MBI/O 05 BOliO 05 ~ 
MBI/O 06 B01/006~ 
MBIIO 07 B01/007~ 
NC CE1~ 
WBO' CE 2' tli-
GNO STR' tll-

OPUJOO 
Vce ~ NC 

23 
MBIIO 00 BOliO 00 

M8I!0 01 BOI!O 01 22 

MBIIO 02 BOI'O 02 
21 

MBIIO 03 BOliO 03 20 

MBI;O 04 BOliO 04 19 

MBIIO 05 BOliO 05 18 

MBIIO 06 BOliO 06 
17 

MBIIO 07 BOliO 07 ~ 
15 

~BO 1/008 
01/009 
01/010 
01/011 

~B 

~B 

~B 

~BO I/O 12 
1/013 

01/014 
1/015 

~BO 

~B 

~BO 

R 
BF 14 
BF 13 
BF 12 
BF 11 
NBAOS 
BODS 
BIDS 

CE 1 NC q '"iBO' CE 2' 

GNO STA' 
13 

NINIT 

O",lt ..... .1 
1\ i: ..... \.~ -L 

lMl!!3 ~~" .:r. O.1u 

+5V-' ... ----
3V -

L------------------------------------------... TCLK 
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DP8304 8-bit bidirectional bus transceiver 

general description 
The DP8304 is an 8-bit bidirectional ~us transceiver 
able to drive a common Bus (B port) or 10 LS input 
loads (A port). Inputs to both ports are LSTTL. A chip 
disable provides TRI-STATE® to both ports when high, 

and data flow is controlled by the transmit/receive 
enable. Both outputs provide 3.6V VOH when active. 
Signals are non-inverting for both ports. With T /R low 
data flows from B port to A port. 

connection diagram truth table 

Dual-In-Line Package 

PIN 
RECEIVE TRANSMIT 

DESCRIPTION 

logic diagram 

@IC MASTER 1978 

Chip Disable 0 
Transmit/Receive 0 
A Port Out 
B Port In 

TOP VIEW 

r------, 
I 1_ 

A PORT I 
1 THROUGH 8O--------.:..

I
-+--f 

B PORT 
>--+-+-0 19 THROUGH 12 

TRANSMIT /RRfi'V't 
11 

CHIP 

1 
I 
I 
I 
I 
L_ 

DISABLE o---... -----L~ 
9 

0 
1 

In 
Out 

DISABLE 

1 
X 

TRI-STATE 
TRI-STATE 

C 
." 
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Interface 
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DS0025/DS0025C two phase MOS clock driver 

Q 
Q 
N 
CJI 

general description 
The DS0025/DS0025C is monolithic, low cost, 
two phase MOS clock driver that is designed to be 
driven by TTL/DTL line drivers or buffers such as 
the DM932, DS8830 or DM7440. Two input 
coupling capacitors are used to perform the level 
shift from TTL/OTL to MOS logic levels. Optimum 
performance in turn-off delay and fall time are 
obtained when the output pulse is logically con
trolled by the input. However, output pulse widths 
may be set by selection of the input capacitors 
eliminating the need for tight input pulse control. 

connection diagrams 
Metal Can Package 

V-

Note: Pin 4 connected to case. 

TOP VIEW 

Order Number DS0025H or DS0025CH 
See Package 23 

typical application 

timing diagram 

A. fnDutllU"" WIdth ./ 
clocilpulse ./ 

widtb --./ 

Input waveform: 
PRR = O.SMHz 
Vp·p = S.OV 
t, = t, $10 ns 

Pulse width: 
A.1.lJiJs 
B. 200 ns 

\.. 5'1 

\ ·'N 
L.......-OY 

-----5Y 

Y'N 

~------oy 

,.._----y,·Oy 

Vour 

features 
• 8-lead TO-5 or 8-lead dual-in-line package 

ii High Output Voitage Swings-up to 30V 

• High Output Current Drive Capability-up to 
1.5A 

• Rep. Rate: 1.0 MHz into> 1000 pF 

• Driven by DM932, DS8830, DM7440 (SN7440) 

• "Zero" Quiescent Power 

Dual-In-line Package 

NC 1 8 N C 

INPUT A 2 7 OUTPUT A 

V- J 6 V· 

INPUT B 4 5 OUTPUT 8 

TOP VIEW 

Order Number DSOO25CN 
See Package 12 

ac test circuit 

'01 is selected high speed MPH swilthin9 Ir!!!5!s!or. 

n 
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OS0026, OS0056 5 MHz two phase MOS clock drivers 
general description 

OS0026/0Soo56 are low cost monolithic high speed 
two phase MOS clock drivers and interface circuits. 
Unique circuit design provides both very high speed 
operation and the ability to drive large capacitive loads. 
The device accepts standard TTL/OTLoutput~ and 
converts them to MOS logic levels. They may be driven 
from standard 54/74 series and 54S174S series gates 
and flip-flops or from drivers such as the OS8830 or 
OM7440. The OS0026 and 0$0056 are intended for 
applications in which the output pulse width is logically 
controlled; i.e., the output pulse width is equal to the 
input pulse width. 

The OS0026/0S0056 are designed to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon-gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devices provide 
input address and precharge drive for a 8k by 16-bit 
1103 RAM memory system. Information on the correct 
usage of the OS0026 in these as well as other systems is 
included in the application note AN-76A. 

The OS0026 and OS0056 are identical except each 
driver in the OS0056 is provided with a Vaa connection 
to supply a higher voltage to the output stage. This aids 

connection d iag rams (Top Views) 

TO·5 Package Dual-In-Line Package 
NC OUT A v+ OUT B 

V+ 

Note: Pin 4 conoected to case. NC IN A V- IN B 

in pulling up the output when it is in the high state. An 
external resistor tied between these extra pins and a 
supply higher than V+ will cause the output to pull up 
to (V+ - 0.1V) in the off state. . 

For OS0056 applications, it is required that an external 
resistor be used to prevent damage to the device when 
the driver switches low. A typical Vaa connection is 
shown on the next page. 

These devices are available in 8-lead TO-5, one watt 
copper lead frame 8-pin mini-OIP, and one and a half 
watt ceramic OIP, and TO-8 packages. 

features 
• Fast rise and fall times-20 ns with 1000 pF load 
• High output swing-20V 

• High output current drive-±1.5 amps 

• TTL/OTL compatible inputs 

• High rep rate-5 to 10 MHz depending on power 
dissipation 

• Low power consumption in. MOS "0" ·state-2 mW 

• Drives to O.4V of GNO for RAM address drive 

TO-8 Package Dual-In-Line Package 
NC OUT B NC IN B NC NC 

INA 

IN B 

NC NC OUT A NC IN A NC v-
Order Number DS0026H 

or DSOO26CH 
Order Number DSOO26CN 

See Package 12 
Order Number DS0026G 

or DSOO26CG 
Order Number DSOO26J, DSOO26CJ 

or DSOO26W 
See Package 23 

TO-5 Package 

V+ 

V-

Note: Pin 4 connected to case. 

Order Number DSOO56H 
or DSOO56CH 
See Package 23 

Dual-In-Line Package 
OUT A v+ Vss S OUT B 

VSS A IN A V- IN B 

Order Number DSOO56CN 
See Package 12 

See Package 25 

TO-8 Package 

IN A 

IN B 

Order Number DSOO56G 
or DSOO56CG 
See Package 25 

See Package 9 or 27 

Dual-I n-Line Package 
v+ VBBB OUT B NC IN B NC 

14 13 12 

NC VBSA OUT A NC IN A NC 

Order Number DS0056J 
or DSO056CJ 
See Package 9 

V-
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Interface 

OS1603/0S3603, OS3604, OS55107/0S75107, 
OS55108/0S75108, OS75207, OS75208 dual line receivers 

general description 

The nine products described herein are TTL 
compatible dual high speed circuits intended for 
sensing in a broad range of system applications. 
While the primary usage will be for line receivers 

. or MOS sensing, any of the products may effec
tively be used as voltage comparators, level trans
lators, window detectors, transducer preamplifiers, 
and in other sensing applications. As digital line 
receivers the products are applicable with the 
OS55109/0S75109 and OS55110/0S75110 com
panion drivers, or may be used in other balanced 
or unbalanced party-line data transmission systems. 
The improved input sensitivity and delay specifi
cations of the OS75207, OS75208 and OS3604 
make them ideal for sensing high performance 
MOS memories as well as high sensitivity line 
receivers and voltage comparators. T R I-ST A TE® 
products enhance bused organizations. 

connection diagrams 
Dual-In-Line Package 

INPUT INPUT OUTPUT STROBE 
Vee + Vee - 2A 2B Ne 2Y 2G 

, I I 1 

I.,UT INPUT Ht OUTPUT GHD 
lA 18 1V 

TOP VIEW 

Order Number DS55107J, DS75107J, 
DS5510BJ,DS75108J,DS75207J 

or DS75208J 
See Package 9 

Order Number DS75107N. DS75108N, 
DS75207N or DS75208N 

See Package 14 
Order Number DS55107W or DS55108W 

See Package 27 

product selection guide 

features 

• Oiode protected input stage for power "OFF" 
condition 

• 17 ns typ high speed 

• TTL compatible 

• ±10 mV or ±25 mV input sensitivity 

• ±3V input common-mode range 

• High input impedance with normal Vee, or 
Vee = OV 

• Strobes for channel selection 

• TR I-STATE outputs for high speed buses 

• Oual circuits 

• Sensitivity gntd. over full common-mode range 

• Logic input clamp diodes-meets both "A" and 
"B" version specifications 

• ±5V standard supply voltages 

Dual-In-line Package 

TOP VIEW 

Order Number DS1603J, DS3603J 
. DS3604J or DS1603W 

See Package 9 or 27 

Order Number DS3603N or DS3604N 
See Package 14 

TEMPERATURE-- --55°C ~ T A ~ +125°C O°C ~ TA ~ +70°C 

PACKAGE--- CAVITY DIP CAVITY OR MOLDED DIP 

INPUT SENSITIVITY'" ±25mV ±25mV 

I 

±10mV 

I OUTPUT LOGICl I 

I 
TTL Active Pull-up 0555107 0575107 0575207 I TTL Open Collecloi 

I 
OS55108 DS75i08 

I 
D575208 

TTL TRISTATE 051603 053603 053604 
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Interface 

081605/083605, 081606/083606, 081607/083607, 
081608/083608 hex M08 sense amplifiers (M08 to TTL converters) 

general description 

The 0S3605 series is a new series of programmable 
hex MOS sense amplifiers featuring high speed direct 
MOS sense capability with high impedance states to 
allow use of a common bus line. The OS1605/0S3605 
and the OS1606/0S3606 have TRI-STATE® outputs . 

. The OS1607/0S3607 and OS1608/0S3608 have both 
TR I-STATE inputs and outputs. High impedance states 
are controlled by an enable input. 

Input current threshold (the level at which the output 
changes state) is determined by the current at the 
programming pin. The current threshold is 100llA with 
the programming pin grounded and 250llA with the pin 
unconnected. The threshold can be set from 100IlA to 
300llA by connecting a resistor from the pin to ground, 
and set above 300llA by connecting a resistor from the 
pinto the positive supply . 

connection diagram 

Dual-In-Line Package 

Vee DISABLE IN. DUT 6 INs DUT siN. DU •• 

16 15 14 13 12 11 10 

I'ROO IN, DUT, IN2 OUT2 IN3 OUT3 GND 

TOP VIEW 

ordering information 

ORDER NUMBERS PACKAGE 

DS1605J, DS1606J, DS1607J, DS160BJ Cavity DIP (J) 

DS3605J,DS3606J, DS3607J,DS3608J Cavity DIP (J) 

DS3605N,DS3606N,DS3607N,DS3608N Molded DIP (N) 

See Package 10 or 15 

Outputs are high current drivers capable of sinking 
50 rnA in the low state and sourcing 5 rnA in the high 
state. 

features 
• Non-inverting inputs (OS1605/0S3605, OS1607/ 

0S3607) 

• Inverting inputs (OS1606/0S3606, OS1608/0S3608) 

• No external components required (direct MOS sensing) 
• Programmable input thresholds 
• Current sensing-100IlA minimum 
• 50 rnA drive capability 
• TRI-STATE control 
• Single 5V supply 
• 15 ns typical propagation delay (OS3605) 

typical application 

PACE 
MICROPROCESSOR 

PACE Interface 

3 DM8097 

-<l-
HEX 

BUFFERS 

1 DS3608 

1 DM8531 

BUFFERS 

ROM 

ADDRESS 
LATCH 

DATA AND ADDRESS 
OUTPUT 

DATA INPUT 

HEX SENSE STROBE AND FLAG 
AMPS OUTPUT 

INTERRUPT AND JUMP CDNDlTION INPUTS 

083608 shown as an interface between the PACE 
microprocessor and TTL data bus and 110 bus. 

PERIPHERAL 
, DEVICES 
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081640/0S3640, OS1670/0S3670 quad MOS TRI-SHARETM port drivers 
general description 
The OS164()/OS3640 and OS1670/0S3670 are quad 
MOS TRI-SHARE port drivers with outputs designed to 
drive large capacitive loads up to 500 pF associated 
with MOS memory systems. PNP input transistors are 
employed to reduce input current, allowing the large 
fan-out to these drivers needed in memory systems. 
The circuit has Schottky-clamped transistor logic for 
minimum propagation delay. 

The OS1640/0S3640 has a 15 n resistor in series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The OS1670/0S3670 has 
a direct, low impedance output source for use with or 
without an external resistor. 

The OS1640/0S1670 has two address inputs which 
decode to one-of-four-high outputs. Provisions are made 

logic and connection diagrams 

ADDRESS A o-...... --r-....... 

I@~~ ADDRESS 
DISABLE 

ADDRESS B n-""'"'" ___ -'-----~ 

EXPANSION o-~~===~=lf~~~~~~t~ 

REFRESHo--=~~~~~~!I~§~~~t: 
READ~RITEo-------------~~~ 

STROBE O---------------4H--I 

schematic diagram 

EQUIVALENT INPUT 

for address expansion. For example, two packages may 
be used to implement a three-input, eight-output decoder. 
Also included is a refresh control, read/write, and strobe 
input. These functions are required by the MM5270 
4k TRI-SHARE MOS RAM. 

features 

• TRI-SHARE port driver for MM5270 RAM 

• TTLIOTL compatible inputs 

• PNP inputs minimize loading 

• Capacitance-driving outputs 
• Built-in damping resistor (OS1640/0S3640) 

OUTPUT 
A·B 

OUTPUT 
A'S 

OUTPUT 
A·B 

OUTPUT 
A'S 

Dual-In-Line Package 

OUT 
Vee EXPN ADO A A·jj STB 

114 13 12 11 10 9 

D~ 

1 2 3 4 5 6 

ADO ADO BOUT EXPN REFSH OUT 
DIS A·jj A-B 

TOP VIEW 

EQUIVALENT OUTPUT 

OUT 
A·B 

8 

--

l' 
GNO 

r-----------....... -------t---..... --OOVee 

INPUT 

r-------, 

15* 
~---..... \JtI\r-O OUTPUT 

~-.---------~~-------.--~~--oGNO 

*081640/083640 only 
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081642/083642, 081672/083672 
dual bootstrapped TTL to M08 clock drivers 

general description 
The OS1672 is a dual bipolar-to-MOS clock driver 
designed to provide high output current and voltage 
capabilities necessary for driving high capacitance (up 
to 500 pF) MOS memory systems. The circuit needs 
only one power supply, (12V typical). This feature 
greatly reduces high stand-by power levels and at the 
same time simplifies system deisgn. 

The circuit also features output bootstrapping, elimin
ating the need for an additional supply to provide a 
higher voltage to the output stage. The function is 
accomplished by connecting a small value capacitor 
(typically 200 pF) from the output to the bootstrap 
pin on each driver. 

The circuit has Schottky-clamped transistor logic for 
minimum propagation delay. Typical stand-by power 
(output low) is 48 mW per driver. A fail-safe condition 

schematic and connection diagrams 

.------..... --..... -----..... - .... -oVCC 

is provided in the circuit, so if the input is opened the 
output assumes the logic "0" state. 

The OS1642/0S3642 has a 10·n resistor in series with 
each output to dampen transients caused by the fast
switching output. The OS1672/0S3672 has a direct 
low impedance output for use with or without an 
external resistor. 

features 
• High output voltage capability 13.2V 

• TTUOTL compatible inputs 

• High speed operation 
• Bootstrapping eliminates extra supplies-reduces 

power 

• Low stand-by power 48 mW Idriver 
• Built-in 10 n damping resistor (OS1642/0S3642) 

BOOTSTRAP 
PIN 

Metal Can Package 

VCC 

...L. EXTERNAL 
BOOTSTRAP 7a CAPACITOR 

GNO 

TOP VIEW 

I 
I 

OUTPUT 

Vec 

Dual-In-Line Package 

IN 2 82 OUT 2 

10 0 HM (OSl642IOS3642 
ONLY) 

INPUT 

~----~-------~--~-oGNO 

1111 Bl OUT 1 GND 

TOP VIEW 
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051645/053645, 051675/053675 
hex TRI-5TATE® TTL to M05 latch/drivers 
general description 

The OS1645/0S3645 and 0.51675/0S3675 are hex 
MOS latch/drivers with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are used to 
reduce input currents, allowing the large fan-out to 
these drivers needed in memory systems. The circuit 
has Schottky-clamped transistor logic for minimum 
propagation delay, and TRI-STATE® outputs which 
allow bus operation. 

The OS 1645/0S3645 has a 15 no resistor in series 
with the outputs to dampen transients caused by the 
fast switching output circuit. The OS1675/0S3675 
has a direct: low impedance output for use with or 
without an external resistor. 

logic and connection diagrams 

DATA A 
r--------------, 
I I 
I I 

I I 
I I 
I I 

I : L ______ _ 

DATAl! o--C == = = = = = 

The circuit employs a fall-through-Iatch which captures 
the data in parallel with the output, thereby eliminating 
the delay normally encountered in other latch circuits. 
The D51645/053645 and D51675/053675 may be 
used for input address lines or input/output data lines 
of a MOS memory system. 

features 

• TTL/OTL compatible inputs 
• PNP inputs minimize loading 
• Capacitance-driving outputs . 
• TRI-STATE outputs 
• Built-in damping resistor (OS1645/0S3645) 

Dual-In-Line Package 

, 16 15 14 13 12 11 10 9 

l-

DATAC o-e==== = == 

OATAoo-C======= 

= = = = ::J-<>oc 
====:J-oQo 

D~ 

DATAE ~ ..-- - - -----
~-------

----t, ~ ____ ....r-v 0E 

DATAF~-------

~------- = == = J--oli
F 

INPUT ---~~ ~-----' I 
ENABLE ° ~ 
OUTPUT 0 "'" _ 
DISABLE VV)-------------...... 

truth table 

i ; i 

INPUT' OUTPUT 
DATA OUTPUT 

ENABLE DISABLE 

1 0 1 0 

1 0 0 1 

0 0 X Q 

-' 
X 1 X Hi-Z 

x = Don't care 
Hi-Z = TRI-STATE mode 

i 

I 2 

IN DATA A OA 
ENBL 

1 4 

DATA B OB 
TOF viEW 

OPERATION 

Data Feed-Through 

Data Feed-Through 

Latched to Data Present 
when Enable Went low 

High Impedance Output 

5 6 7 
1

8 

OATAC Oe GND 

, 

-I 
(J) 

I~ 
I~ 
1m 
I~' 
-t 
r,.... 
o 
~ 
o 

10 
l-Im r+ n 
:r 

" Q. ... <
CD 
Cil 
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Memory/Clock Drivers 
Advance Information* 

OS1646/0S3646, OS1676/0S3676 6-bit TRI-STATE® 
MOS refresh counterl driver 

general description 
The·OS1646/0S3646 and OS1676/0S3676 are 6-bit 
refresh counters with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed 
to reduce input currents. The circuit has Schottky
clamped transistor logic for minimum propagation delay, 
and TRI-STATE outputs allow it to be used on common 
data buses. 

The OS1646/0S3646 has a 15n resistor in series with 
the outputs to dampen transients caused by the fast 
switching output circuit. The OS1676/0S3676 has 
a direct, low impedance output, for use with or without 
an external resistor. 

The counter uses as its input the RAM clock signal, and 

logic diagram 
OUT 1 

ClK 

INITIALIZE 

connection diag ram 

Dual·1 n·Line Package 

OUT 
VCC ENBl OUT 6 OUT 5 OUT 4 INIT 

116 15 14 13 12 " 10 9 

D.- l-

I 2 3 4 5 6 7 
1

8 

ClK OUT lOUT 2 OUT 3 -
A.B GND 

TOP VIEW 

Order Number DS1646J, DS1676J, DS3646J, 
DS3676J, DS3646N, or DS3676N 

See Package 10 or 15· 

OUT2 OUT 3 

with each clock input, it advances the count by one, 
thus generating a new refresh address. 

Extra pins in the package are used for a 2-input NANO 
gate and a 2-input NOR gate, both of which have capa
citive drive outputs. 

features 
• Circuit counts when clock goes high 

• TTL/OTLcompatible inputs 

• PNP inputs minimize loading 

• Capacitance-driver outputs 

• TRI-STATE outputs 

• Extra gates on unused pins 

• Built-in damping resistor (OS1646/0S3646) 

• Initialize input 

OUT4 OUT5 OUT6 

A B 

.typical application 

The OS1646/0S3646 and OS1676/0S3676 have TR 1-
STATE outputs which can be tied to the outputs of 
another TR I-STATE driver. The refresh counter can 
control the address lines into a memory array during 
a short refresh cycle, and then return to the high
impedance state to allow the primary driver to control 
the address lines. 

DS36451 I as 
DS3675 =EM. DRY 
~~I~i: ~-I--t-.... -- ARRAY 

REfRESH -4~--J 
CONTROL OUTPUT 

OUTPUT 
ENABLE 

CLOCK 

DISABLE 

·Specifications may change. 
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Interface 
Advance Information* 

OS1647/0S3647, OS1677/0S3677, OS16147/0S36147, OS16177/0S36177 
quad TRI-STATE® MOS memory 1/0 registers 

general description 
The OS 164 7/0S364 7 series are 4-bit I/O buffer registers 
intended for use in MOS memory systems. The circuits 
employ a fall-through latch for data storage. This method 
of latching captures the data in parallel with the output, 
thus eliminating the delays encountered in other designs. 
The circuits use Sch~ttky-clamped transistor logic ·for 
minimum propagation delay and employ PNP input 
transistors'so that input currents are low, allowing large 
fan-out to these circuits needed in a memory system. 

Two pins per bit are provided, and data transfer is bi
directional so that the register can handle both input and 
output data. The direction of data flow is controlled 
through the input enables. The latch control, when 
taken low, will cause the register to hold the data present 
at that time and display it at the outputs. Data can be 
latched into the register independent of the output 
disables or EXPANSION input. Either or both of the 
outputs may be taken to the high-impedance state with 
the output disables. The EXPANSION pin disables both 
outputs to facilitate multiplexing with other I/O regis
ters on the same data lines. 

The "B" port outputs in the OS16147/0S36147 and 
OS16177/0S36177 are open collectors, and in the 

OS1647/0S3647 and OS1677/0S3677 they are TRI
STATE. The "B" port outputs are also designed for use 
in bus organized data transmission systems and can sink 
50 rnA and source -5.2 rnA. The "A" port outputs in 
all four types are TRI-STATE. 

Data going from port "A" to port "B" is inverted in the 
OS164710S3647 and OS16147/0S36147 and is not 
inverted in the OS1677 /OS3677 and OS16177/0S36177. 
Data going from port "B" to port "A" is inverted in 
all four types. 

features 

• PNP inputs minimize loading 

• Fall-through latch design 

• High speed circuitry 

• TRI-STATE outputs 

• EXPANSION control 

• Bi-directional data flow 

• TTUOTL compatible 

• Transmission line driver output 

c 
en .... 
0) .... 
~ 
c 
en 
W 
0) .... 
~ 
C 
~ 

.0) .. .... 
1::1 
j ........ 

------------------------------------------------------I~ 
'W logic and connection diagrams 
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Al 

r---------------------, 
I I 
I 
I 
I 
I 

L ____ _ _____ J 

Bl 

A2~r-- - -----1 TR - - -- -1-F-----]-oB2 
~-----~i ----- - -----

AJo-[---- - ::Jlr.:l- --- - -C -- - -'-]-oB3 
A4o--r=====-itH===== =~=====l-oB4 
i=====l'!n=~~~=T=r=====i 
i I L_____ _ _____ _ __ J 

LATCH A A B 
INPUT IJijj'j;jjT EXPANSION 

ENABLES DISABLES 

*Inverting 051647/053647 and 0516147/0536147 only 

I I 

111 
Bl 

I 

12 
Al 

Oual-I n-Line Package 

I I 

1
3 14 

A 8 I 

INPUT 
ENABLES 

I 
I 

15 
LATCH 

TOP VIEW, 

I 

1
6 

A2 

I 
I 

17 
82 

Order Number 0516470, 0536470, 0516770, 
0S36770, 05161470,05361470, 05161770, 
0S361770,0S3647N,053677N,0536147N 

or DS36177N 

I 
I 
I 
I 

1
8 

GND 

*Specifications may change. 
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DS1648/DS3648, DS1678/DS3678 
TRI-STATE® TTL to MOS multiplexer/drivers 
general description 

_ The OS 1648/0S3648 and OS1678/0S3678 are quad 
2-input multiplexers with TRI-STATE outputs designed 
to drive the large capacitive loads (up to 500 pF) 
associated with MOS memory systems. A PNP input 
structure is employed to minimize input currents so that 
driver loading in large memory systems is reduced. The 
circuit employs Schottky-clamped transistors for high 
speed and TRI-STATE outputs for bus operation. 

The OS1648/0S3648 has a 15 n resistor in series with 
the outputs to dampen transients caused by the fast
switching output. The OS1678/0S3678 has a direct, 

logic and connection diagrams 
OUTPUT (15) 

CONTROL 

Al~---------------r~ 

81~------+--------r~ 

A2~------~----_+_;~ 

82 o.;.;.;------+------+--r~ 

A3 o-------+_-----+.....,~ 

B3o-~----~----_+-r~ 

A4~------+_-----+_;~ 

84o-------+_-----+-r~ 

SELECT 

schematic diagram 
EOUIVALENT INPUT 

Yl 

Y2 -

V3 

Y4 

low impedance output for use with or without an 
external resistor. 

features 
• TRI-STATE outputs interface directly with system 

bus 

• Schottky-clamped for better ac performance 

• PNP inputs to minimize input loading 

• OTL and TTL compatible 

• High-speed capacitive load drivers 

• Built-in damping resistor (OS1648/0S3648 only) 

Dual-I n-Line Package 

INPUTS INPUTS 
OUTPUT OUTPUT OUTPUT 

VCC CONTROL A4 B4 - Y4 A3 83 Y3 

116 15 14 13 12 11 10 9 

) 

~ p-

C 

1 2 3 4 5 6 7 
1

8 

SELECT Al BI VI A2 82 GNO 
OUTPUT '---..----' 

Y2 
OUTPUT 

INPUTS INPUTS 

TOP VIEW 

EOUIVALENT OUTPUT 
~---------------'--------------4------'-----oVcc 

INPUT 
INTERNAL 

LOGIC 
CIRCUITRY 

15* 

...... II'VI.--<) OUTPUT 

~-'----------------~------------~~----4-----~GNO 

*OS1648/0S3648 only 
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081649/083649, 081679/083679 hex TRI-STATE®TTL to M08 drivers 
general description 
The 051649/053649 and 051679/053679 are Hex 
TR 1-5TATE M05 drivers with outputs designed to drive 
large capacitive loads up to 500 pF associated with MOS 
memory systems. PNP input transistors are employed to 
reduce input currents allowing the large fan-out to these 
drivers needed in memory systems. The circuit has 
Schottky-clamped transistor logic for minimum propaga
tion delay, and TRI-STATE outputs for bus operation. 

The 051649/053649 has a 15 n resistor in series with 
the outputs to dampen transients caused by the fast
switching output. The 051679/053679 has a direct low 

schematic diagram 
EQUIVALENT INPUT 

impedance output for use with or without an external 
resistor. 

features 
Ii High speed capabiiities 

• Typ 9 ns driving 50 pF 
• Typ 30 ns driving 500 pF 

• TR 1-5TATE outputs for data bussing 

• Built-in 15 n damping resistor (051649/053649) 

• 5ame pin-out as OM8096 and OM74366 

EQUIVALENT 'oUTPUT 

r-------------~~--..... --...... --_oVee 

15* 
.-VV\,......o OUTPUT 

INPUT 

L 
~-.---------------.---------------e--~,----oGND 

*DS1649/DS3649 only 

CQnnection diagram 

Dual-I n·line Package 

Vee DIS 2 IN 6 OUT 6 IN 5 DUT5 IN 4 DUH 

TOP VIEW 

typical application 

6.J11TRAM 
ADDRESS 

6·BIT RAM 
ADDRESS 

CLOCK 

0536149 
DR 

0536179 

ENABLE 

r----:-. 
t--------...,I 
i-------i ADDRESS 

t------..., LINES 

MM5270 
OR 

MM5280 
MOSRAM 
ARRAY 

t-t-t-..... --..... REFRESH & 

1--+-+-+-'---, ~~~~ESS 

L---_.J 

"0" ADDRESS 
·'!"·CDUNTER 

.. 

-I 
en 
-4 » 
-I 
m 

® 

-I 
-I 
r-
r+ o 
~ 
o 
CJ) 
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CD ... 
en 
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Interface 
Advance Information* 

081671/083671 bootstrapped two phase M08 clock driver 

general description 
The 051671/053671 is a high speed dual MOS clock 
driver and interface circuit. Unique circuit design pro
vides both very high speed operation and the ability 
to drive large capacitive loads. The device accepts 
standard TTL/OTL outputs and converts them to MOS 
logic levels. It may be driven from standard 54/74 
and 545/745 series gates and flip-flops or from drivers 
such as the 058830 or OM7440. The circuit can be used 
in both P-channel and N-channel MOS memory system 
drive applications. 

The 051671/053671 is intended to fulfill a wide 
variety of MOS interface requirements. As a MOS clock 
driver for long silicon gate shift registers, a single device 
can drive over 10k bits at 5 MHz. Six devices provide 
input address and precharge drive for an 8k by 16-bit 
1103 RAM memory system. 

connection diagrams 

Metal Can Package 

V-

TOP VIEW 

Order Number DS1671H 
or DS3671H 

See Package 23 

typical applications 
v, + 

V-

"SEE GRAPH FOR VALUE 

Dual-In-Line Package 

OUT 1 v+ 82 OUT 2 

81 IN 1 v- IN 2 

TOP VIEW 

Order Number DS3671 N 
See Package 12 

083671 Operating with Extra Supply 
to I nhance Output Voltage Level 

©IC MASTER 1978 

Each driver uses output bootstrapping to provide a 
higher voltage to the output stage, thus eliminating the 
need f~:>r an additional Voo supply. The bootstrapping 
function is accomplished by connecting a small value 
capacitor (typically 200 pF) from each output to each 
drivers bootstrap node. 

features 
• Fast rise and fall times-20 ns with 1000 pF load 

• High output swing-20V 

• High output current drive-±1.5A 

• TTL/OTL compatible inputs 

• High rep rate-5 to 10 MHz depending on power 
dissipation 

• Low power consumption in MOS "0" state-2 mW 

• Swings to O.4V of GNO for RAM address drive 

14 

Ne 

Dual-In-Line Package 

82 OUT 2 Ne IN 2 Ne 

13 12 

81 OUT 1 Ne IN 1 Ne 

TOP VIEW 

Order Number DS1671J or DS3671J 
See Package 9 

Bootstrap Clock Driver Driven from a TTL Gate 

Ne 

V-

·Specifications may change. 
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Interface 

OS3625 dual high speed MOS sense amp 

general description 

The DS3625 isa dual high speed MOS to TTL ievei 
converter. It acts as an interface level converter between 
MOS and TTL logic devices. It consists of two 1-input 
converters with common strobe input to inhibit "0" 
entry when strobe is high. It allows parallel entry when 
strobe is low and the internal latch is preset by the com
mon preset input. TR I-STATE® output logic is imple
mented in this circuit to facilitate high speed time shar
ing of decoder-drivers, fast random-access (or sequential) 
memory arrays, etc. 

logic and connection diagrams 

INA 
(CURRENT INPUT) 

INs 
(CURRENT INPUT) 

PRESET 
OISABLE 

features 

• Easiiy interfaces with most popular 1k and 2k 
dynamic MOS RAMs 

• Pin-for-pin replacement for the 8T25 

• Very low output impedance - high drive ability 

• High impedance output state which allows many out
puts to be connected to a common bus line 

• Average power dissipation 110 mW per converter 

OUTPUT A 

OUTPUT B 

Dual-In-Line Package 

STROBE ~ 

''',"TA ~ 
~ v" 

L r- OUTPUTB 

INPUT A ..2. 6 
~ OISABlE/PRESET 

GNO ....! ~ INPUTB 

TOP VIEW 

Order Number DS3625N 
See Package 12 
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Interface 
Advance Information* 

083643, 083673 decoded' quad M08 clock drivers 
general description 
The OS3643 and OS3673 are quad bipolar-to-MOS 
decoder/clock drivers with TTLIOTL compatible inputs. 
They are designed to provide high output current and 
voltage capabilities necessary for optimum driving of 
high capacitance N-channel MOS memory systems. 

The device features full decoding of input address lines 
from two inputs to one of four outputs. Also featured is 
the capability of expanding to three inputs to one of 
eight outputs with the use of the Expansion and 
Expansion inputs. Also included are clock and refresh 
inputs. 

The circuit was designed for driving large capacitive 
loads at high speeds and uses .Schottky-clamped transis
tors. PNP transistors are used on all inputs, thereby 
minimizing input loading. 

The OS3643 has a 10 n damping resistor in series with 
each output to dampen transients caused by the fast 

logic and connection diagrams 
AI 

CLOCK 

truth table 
INPUTS 

CLOCK REFRESH EXPANSION EXPANSION 

1 X X X 

0 1 X X 

0 0 1 0 

0 0 1 0 

0 0 1 0 

0 0 1 0 

0 0 1 1 

0 0 0 1 

0 0 0 0 

x = Don't Care State, 

©IC MASTER 1978 

switching output, while the OS3673 has a direct, low 
impedance output, for use with or without an external 
resistor. 

features 
• TTLIOTL compatible inputs 

• Operates from standard bipolar and MOS supplies 

• PNP inputs minimize input loading 

• Full logic decoding for either two inputs to one of 
four outputs or three inputs to one of eight outputs 

• High voltage/current outputs 

• Input and output clamping diodes 

• Control logic optimized for use with MOS memory 
systems 

• Built-in damping resistors (OS3643) 

A2 

X 

X 

0 

0 

1 

1 

X 

X 

X 

Dual-In-Line Package 

VCCI OUT 4 CLK RFSH EXPN OUT 3 VCC3 

14 13 

-
~ 

1 2 

VCC2 OUT 1 

12 11 10 9 

3 4 5 6 

AI A2 

TOP VIEW 

EXPN OUT 2 

Order Number DS3643J 
or DS3643N 

Order Number DS3673J 
or DS3673N 

See Package 9 or 14 

OUTPUTS 

8 

I--

I--

7 

GNO 

AI OUT 1 OUT 2 OUT3 OUT4 

X 0 0 0 0 

X 1 1 1 1 

0 1 0 0 0 

1 0 1 0 0 

0 0 0 1 0 

1 0 0 0 1 

X 0 0 0 0 

X 0 0 0 0 

X 0 0 0 0 

·Specifications may change. 
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OS3644, OS3674 quad TTL to MOS clock drivers 
general description 
The OS3644 and OS3674 are quad bipolar-to-MOS 
clock drivers with TTLIOTL compatible inputs. They 
are designed to provide high output current and voltage 
capabilities necessary for optimum driving of high 
capacitance N-channel MOS memory systems. 

The device features two common enabie inputs, a 
refresh input, and a clock control input for simplified 
system designs. The circuit was designed for driving 
highly capacitive loads at high speeds and uses Schottky
clamped transistors. PNP transistors are used on all 
inputs thereby minimizing input loading. 

The OS3644 contains a 10 n resistor in series with 
each output to dampen the transients caused by the 
fast-switching outPl,lt, while the OS3674 has a direct, 

schematic and connection diagrams 

low impedance output for use with or without an 
external damping resistor. 

features 
• TTLIOTL compatible inputs 

• Operates from standard bipolar and ~.~OS supplies 

• PNP inputs minimize loading 

• High voltage/current outputs 

• Input and output clamping diodes 

• Control logic optimized for use with MOS memory 
systems 

• Pin and function compatible with MC3460 and 
3235 

• Built-in damping resistors (OS3644) 

VCCI VCCJ 

IIiPUT 

516 

EQUIVALENT INPUT 

r--"" ...... -oVCC2 

10* I 
1 
I 
'I 

'----.......... ..JVI-h--O OUTPUT 

I 
I 
I 

INTERNAL 
LOGIC 

CIRCUITRY 

L ___ _ 
'--~-----------~~---,------~---oGND 

* DS3643 only 

Dual-In-Line Package 

VCCI OUT 0 SEL 0 EN 1 EN 2 SEL C OUT C VCCJ 

VCC2 RFSH SEL BOUT B GND 
IN 

TOP VIEW 
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Interface 
Advance Information* 

OS3651, OS3653 quad high speed MOS sense amplifiers 
general description features 
The OS3651 and OS3653 are TTL compatible high speed 
circuits intended for sensing in a broad range of MOS 
memory system applications. Switching speeds have been 
enhanced over conventional sense amplifiers by applica
tion of Schottky technology, and TRI-STATE® strobing 
is incorporated offering a high impedance output state 
for bused organization. 

• High speed 15 ns (typ) 

• TTL compatible 

• Input sensitivity ±7 mV 

• TR I-STATE outputs for high speed buses 

• Standard supply voltages ±5V 
The OS3651 has active pull-up outputs, and the OS3653 
offers open collector outputs providing implied II AND" 
operations. 

• Pin and function compatible with MC3430 and 
MC3432 

connection diagram 
Dual-In-Line Package 

vee -IN B +IN BOUT B VEE OUT 0 +IN 0 -IN 0 

16 15 14 13 12 11 10 

-IN A +IN A OUT A STB OUT C +IN C -IN C GND 

TOP VIEW 

Order Number DS3651J, DS3653J, DS3651N 
or DS3653N 

See Package 10 or 15 

typical applications 

truth table 

INPUT 

VID ~ +7.0mV 

T A = O°C to +70°C 

-7.0 mV ~ VID ~ +7.0 mV 

T A = O°C to +70°C 

VID ~-7.0 mV 

T A = O°C to +70°C 

L = Low logic state 
H = High logic state 
Open = TRI-STATE 
X = Indeterminate State 

OUTPUT 
STROBE 

OS3651 OS3653 

L H Open 

H Open Open 

L X X 

H Open Open 

L L L 

H Open Open 

A Typical MOS Memory Sensing Application for a 4k word by 4-bit 
memory arrangement employing 1103 type memory devices 

200 

200 

, 200 

DS3651 
DS3653 ,----, 

_______ H~----~I~I~ 
)0----+--0 DATA BIT4 

I 
DATA BIT 3 I 

)0--+--:--0 DATA BIT 3 

DATA BIT 2 

JO--+--+--oDATA BIT 2 

DATA BIT 1 

~-+-__ -oDATA BIT 1 
+5Vo--JVV~-1~-------~~-~~~ 

Note: Only four devices are required for a 4k 
word by 16-bit memory system. 
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Interface 

087803/088803, 088·813 two phase oscillator/clock driver 

general description 

The OS7803 is a self contained two phase oscillator! 
clock driver. It requires no external components to 
generate one of three primary oscillator frequencies 
and pulse widths. Other frequencies can easily be 
obtained by programming input voltages. Three sets of 
outputs are provided: damped and undamped MOS 
outputs and TTL monitor outputs. The MOS outputs 
easily drive 500 pF loads with less than 150 ns rise and 
fall times. In addition the outputs have current limiting 
to protect against momentary shorts to the supplies. 

DIP. The DS8813 comes in an 8-pin molded DIP, 
providing damped MOS outputs only. 

features 

• Two phase non-overlapping outputs 

• No external timing components required 

• Frequency adjustable from 100 kHz to· 500 kHz 

• Pulse width adjustable from 260 ns to l.4Jls 

The OS7803, and OS8803 are available in a 14-lead cavity 
DIP. The DS8803 is also available in a 14-pin molded 

• Damped and undamped MOS outputs 

• TTL monitor outputs 

block and connection diagrams 

DS7803lDS8803 

CO:~~~~ 0-:2 ....... ____ .... 

FREOUENCY 12 
CONTROL 

FF 

_ ...... _-+.;.;.110 Vee 

L---+-+--o GNO 
Ro 
10 

Ro 
iG 

1 MDS 
DAMPED 0, 

5 MDS 
DAMPED 9, 

1..------+-0 MOS 0, 

...... -----+--0 MOSo, 

TfST tNHIen 

DS8813 

FREOUENCY 0 1 I 
CONTROL 

PULSE WIOTIi~H DNE·SHOT I 
t!!!!T~!!l ~ 

b-_-.."""' __ ....... .;.2-o 0, 

10 

~--.."""'--~--o02 
L----!r---

10 I 
Voo TEST INHIBIT 

MilS 
DAMPED 
OUTPUTS 

Dual-tn-Line Package 

INHIBIT 

WIDTH 2 
CONTROL 

. MDS J 
DAMPED 0, 

MDSo, 

MDS 5 
DAMPED Q, • 

6 
MOSo, 

Voo GND 

TOP VIEW 

Order Number DS7803J, DS8803J 
or DS8803N 

See Package 9 or 14 

Dual-In-Line Package 

c:;; I. 
r-!~!!!e!T 

Vss 

TEST 

5 FRED 
CONTROL 

TOP VIEW 

Order Number DS8813N 
See Package 12 
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0816149/0836149, 0816179/0836179 hex M08 drivers 

general description 

The OS1.6149/0S36149 and OS16179/0S36179 are 
HexMOS drivers with outputs designed to drive large 
capacitive loads up to 500 pF associated with MOS 
memory syst~ms. PNP input transistors are employed to 
reduce input currents allowing the large fan-out to these 
drivers needed in memory systems. The circuit has 
Schottky-clamped transistor logic for minimum propaga
tion delay I and a disable control that places the outputs 
in the logic "1" state (see truth table). This is especially 
useful in MOS RAM applications where a set of address 
lines has to be in the logic "1" state during refresh. 

The OS1649/0S3649 has a 15 n resistor in series with 
the outputs to dampen transients caused by the fast-

schematic diagram 

EQUIVALENT INPUT 

switching output. The OS1679/0S3679 has a direct low 
impedance output for use with or without an external 
resistor. 

features 

• High speed capabilities 

• Typ 9 ns driving 50 pF 
• Typ 29 ns driving 500 pF 

• TR I-STATE outputs for data bussing 

• Built-in 15 n damping resistor (OS16149/0S36149) 

• Same pin-out as OM8096 and OM74366 

EQUIVALENT OUTPUT r------------...... ~-~ ...... --+_--o()Vee 

15* 
...... -~t-"\IV\.,..-() OUTPUT 

INPUT 

L 
...... -.-------~~----------~--~~-_oGNO 

*OS16149/0S36149 only. 

connection diagram truth table 
Dual-In-line Package 

Vee 0lS2 IN6 OUT6 IN5 OUT5 IN4 OUT4 

DISABLE INPUT 

DIS 1 DIS 2 
INPUT OUTPUT 

0 0 0 1 

0 0 1 0 

0 1 X 1 

1 0 X 1 

1 1 X 1 

x = Don't care 

OIS 1 IN lOUT 1 IN 2 OUT 2 IN 3 OUT 3 GNO 

TQP VIEW 
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OS55325/0S75325 memory drivers 
general description 
The OS55325 and OS75325 are monolithic mem
ory drivers which feature high current outputs as 
well as internal decoding of logic inputs. These cir· 
cuits are designed for use with magnetic memories. 

The circuit contains two 600 mA sink-switch 
pairs and two 600 rnA source-switch pairs. Inputs 
A and B determine source selection while the 
source strobe (S,) allows the selected source turn 
on. In the same manner, inputs C and D determine 
sink selection while the sink strobe (S2) allows the 
selected sink turn on. 

Sink-output collectors feature an internal pull·up 
resistor in parallel with a clamping diode connected 
to V CC2. This protects the outputs from voltage 
surges associated with switching inductive loads. 

The source stage features Node R which allows 
extreme flexibility in source current selection by 
controlling the amount of base drive to each source 
transistor. This method of setting the base drive 
brings the power associated with the resistor out· 
side the package thereby allowing the circuit to 

... _ r _ _ _ 
Intenace 

operate at higher source currents for a given 
junction temperature. If this method of source 
current setting is not desired, then Nodes Rand 
RU\lT can be shorted externally activating an 
internal resistor connected from V CC2 to Node R. 
This provides adequate base drive for source 
currents up to 375 rnA with V CC2 = 15V or 
600 rnA with VCC2 = 24V.· 

The OS55325 operates over the fully military 
temperature range of -55°C to +125°C, while the 
DS5325 operates from O°C to +70°C. 

features 
• 600 rnA output capability 

• 24V output capability 

• Dual sink and dual source outputs 

• Fast switching times 

• Source base drive externally adjustable 

• Input clamping diodes 

• DTL/TTL compatible 

I'~ 

I~ 
....... 
c 
en 
-...J 
en 
W 
N 
en 

schematic and connection ~d--'agrams Dual-In-Line Package 

ADDRESS A 

STROlE SI ...... ~--. 

SOUACE 
COlUCTDRS 

OUTPUTi'll 

..... _-+-_-+-__ -.J "-+--+O_OOE R 

OUTPUT X 

ADDRESS. 0--++----' 

. .---+ ..... .-.N. .............. -o OUTPUT Y 

SOURCE 1'1 
COllECTORS 

$' ~ ----STROIES 

TOP VIEW 

Order Number DS55325J. DS75325J. 
DS75325N or DS55325W 
See Package 10, 15 or 28 

truth table 
ADDRESS INPUTS STROBE INPUTS OUTPUTS 

SOURCE SINK SOURCE SINK SOURCE SINK 

A B C D Sl S2 W X v Z 

L H X X L H ON OFF OFF OFF 

H L X X L H OFF ON OFF OFF 
X X L H H l OFF OFF ON OFF 
X X H L H L OFF OFF OFF ON 
X X X X H H GFF OFF OFF OFF 

Ii H H H' X X OFF OFF OFF OFF 

H = high level, L = low level,'X = irrelevant 

NOTE: Not more than one output is to be on at anyone time, 

©IC MASTER 1978 



OS75322 dual TTL-to-MOS driver 

- general description 

The OS75322 is a monolithic integrated dual TTL-to
MOS driver and interface circuit. The device has separate 
driver address inputs with common strobe. The device 
accepts standard TTL and OTL input signals and pro
vides high-current and high-voltage output levels suitable 
for driving MOS circuits. The OS75322 is designed for 
driving N-channel RAMs where low power dissipation is 
desirable when the driver output is in· the low state. It 
may be used to drive the chip-enable clock of 4096-bit 
dynamic MOS RAM components. 

The OS75322 requires two external PNP transistors 
per package. 

The OS75322 operates from the TTL 5V supply and the 
MOS VOO supply. With the use of an external pull-down 
resistor, the driver output of the OS75322 will be forced . 
to the low state upon loss of the 5V supply. 

connection diagram 

features 

• Operates from standard bipolar and MOS supply 
voltages 

• High speed switching 

• TTL and OTL compatible inputs 

• Separate driver address inputs with common strobe 

• VOH and VOL compatible with 4k RAMs 

• No 12V supply current (except leakage) when output 
in low state· 

• Low 5V supply supply current when output in low 
state , 

• Output in high impedance state upon loss of 5V 
supply 

• Requires 2 external PNPs per package for operation 

Dual-In-Line Package 

14 
VCC1 

2 13 
NC 

3 12 
A1 Y1 

4 11 VCC2 
E 

5 10 
A2 Y2 

6 9 
NC 

7 8 
GND 

TOP VIEW 

Positive logic: Y = AE 
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Intenace 

0575324 memory driver with decode inputs 

general description features 

The OS75324 is a monolithic memory driver 
which features two 400 rnA (source/sink) switch 
pairs along with decoding capability from four 
address lines. Inputs Band C function as mode 
seiection lines (source or sink) while iines A and 
o are used for switch-pair" selection (output pair 
V/Z or W/X). 

• 
• 
• 
• 
• 
• 

schematic and connection diagrams 

High voltage outputs 

Dual sink/source outputs 

Internal decoding and timing 

400 rnA output capability 

OTLITTL compatible 

Input clamping diodes 

circuitry 

~--~--e-------------e---e-------------------~--------------~Vee 

o/-----------------.... --<l ~~::~T w 

TIMING 
IIII'UTS 

· ~r ~ · 0----+--+---+++ 

,8 
ADDRESS 1I00E SEUCT 

INPUTS ISOURCEISINKI 

L.c~~---+~~~ 
SWITCH PAIR 

SElEtL oo-..... -+----+_' 

_------------_ ..... -0 :'::~T 1 

L-------------------~------~--~----~~--------------__oGNo 

Dual-in-Line Package 

OUTPUT OUTPUT SOURCE OUTPUT OUTPUT 
GNo Z Y CoLLEC X W GNo 2 ISINKI Vee ISOURCEI TORS ISOURCE! ISINKI I 

NC 

ADDRESS INPUTS 

GNO 1 and GNO 2 are to be used in parallel. 
TOP VIEW 

Order Number DS75324J 
See Package 10 

G ADDRESS 
INPUT 0 

Dual-in-Line Package 

OUTPUT OUTPUT SOURCE OUTPUT OUTPUT 
Z Y CoLLEC X W 

ISiNKI Vee ISoURCEI TORS ISoURCF) ISINK) GND 

ADDRESS IIII'UTS TIMING INPUTS 

TOP VIEW 

Order Number DS75324N 
See Package 14 
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0575361 dual TTL-to-M05 driver 

general description 

The DS75361 is a monolithic integrated dual TTL-to
MaS driver interface circuit. The device accepts standard 
TTL and DTL input signals and provides high-current 
and high-voltage output levels for driving MOS circuits. 
It is used to drive address, control, and timing inputs 
for several types of MaS RAMs including the 1103 and 
MM5270 and MM5280 

The DS75361 operates from standard TTL 5V supplies 
and the MaS Vss supply in many applications. The 
device has been optimized for operation with V CC2 

supply voltage from 16V to 20V; however, it is designed 
for use over a much wider range of V CC2' 

connection diagrams 

©IC ·MASTER 1978 

Dual-In-Line Package 

Vcc, Yl Y2 VCC2 

Al A2 

TDP VIEW 

GND 

Order Number DS75361 N 
See Package 12 

NC 

Interface 

. features 

• Capable of driving high-~apacitance loads 

• Compatible with many popular MaS RAMs 

• VCC2 supply voltage variable over wide range to 24V 

• Diode-clamped inputs 

• TTL and DTL compatible 

• Operates from standard bipolar and MaS suppl ies 

• High-speed switching 

• Transient overdrive minimizes power .dissipation 

• Low standby power dissipation 

NC 

Dual-I n-Line Package 

Al A2 

TDPVIEW 

Order Number DS75361 J 
See Package 9 

NC GND 
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0875362 dual TTL-to-M08 driver 

general description 

The OS75362 is a dual monolithic integrated TTI_-to
MOS driver and interface circuit that accepts standard 
TTL and OTL input signals and provides high-current 
and high-voltage output levels suitable for driving MOS 
circuits. It is used to drive address, control, and timing 
inputs for several types of MOS RAMs including the 
1103. 

The OS75362 operates from the TTL 5V supply and the 
MOS Vss and Vee supplies in many applications. This 
device has been optimized for operation with V CC2 
supply voltage from l6V to 20V, and with nominal 
VCC3 supply voltage from 3V to 4V higher than VCC2 ' 
However, it is designed so as to be usable pver a much 
wider range of V CC2 and V CC3' I n some appl ications the 
VCC3 power supply can be eliminated by connecting.the 
VCC3 pin to'the VCC2 pin. 

schematic and connection diagrams 

VCC3 

TO OTHER { 
DRIVERS +--------+---.... 4-------.... 

Interface 

features 

• Oual positive-logic NAND TTL-to-MOS driver 

• Versatile interface circuit for use between TTL and 
high-current, high-voltage systems 

• Capable of driving high-capacitance loads 

• Compatible with many popular MOS RAMs 

• V CC2 supply voltage variable over wide range to 24 V 
maximum 

• V CC3 supply voltage pin available 

• VCC3 pin can be connected to VCC2 pin in some 
applications 

• TTL and DTL compatible diode-clamped inputs 

• Operates from standard bipolar and MOS supply 
voltages 

• High-speed switching 

• Transient overdrive minimizes power dissipation' 

• Low standby power dissipation 

Dual-In-line Package 
VCC! VI V2 

Al Iicc3 A2 GNO 

TOP VIEW 
INPUT A 0-----......... __. ......... ..-.. f-tI .............. -.Q ~UTPUT 

VCC1 

T!! !!THE!! 
DRIVERS 4----~~-------4-------__ --0GND 

ONE OF 2 SHOWN 

Nt 

Order Number DS75362N 
See Package 12 

Dual-In-line Package 
Nt V1 Nt V2 Nt 

13 12 II 10 

Ne A1 VCC3 A2 Nt 

TOP VIEW 

Order Number DS75362J 
See Package 9 

GNO 

C 
tl\ 
'l 
en 
w 
0) 
N 
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OS75364 dual MOS clock driver 

general description 
The OS75364 is a dual MOS driver and interface circuit 
that operates with either current source or voltage 
source input signals. The device accepts signals from 
TTL levels or other logic systems and provides high 
current and high voltage output levels suitable for 
driving MOS circuits. It may be used to drive address, 
control and/or tim ing inputs for several types of MOS 
RAMs and MOS shift registers. 

The OS75364 operates from standard MOS and bipolar 
supplies, and has been optimized for operation with V CC1 

supply voltage from 12-20V positive with respect to 
VEE, and with nominal VCC2 supply voltage from 3-4V 
more positive than V CC1' However, it is designed so as to 
be useable over a much wider range of V CC1 and V CC2' 

In some applications the V CC2 power supply can be 
eliminated by connecting the VCC2 pin to the VCC1 pin. 

Inputs of the OS75364 are referenced to the VEE ter
minal and contain a series current limiting resistor. The 
device will operate with either positive input current sig
nals or input voltage signals which are positive with res
pect to VEE' In many applications the VEE terminal is 
connected to the MOS Voo supply of -12V to -15V 
with the inputs to be driven from TTL levels or other 
positive voltage levels. The required negative level 

connection diagrams 

@IC MASTER 1978 

Dual-In-line Package 

Ne A1 VEE A2 

TOP VIEW 

Order Number DS75364N 
See Package 12 

VCC1 

Interface 

shifting may be done with an external PNP transis
tor current source or by use of capacitive coupling and 
appropriate input voltage pulse characteristics. 
The OS75364 is characterized for operation over the 
O°C to +70°C temperature range. 

features 
• Versatile interface circuit for use between TTL levels 

and level shifted high current, high voltage systems 

• Inputs may be level shifted by use of a current source 
or capacitive coupling or driven directly by a voltage 
source 

• Capable of driving high capacitance loads 

• Compatible with many popular MOS RAMs and MOS 
shift registers 

• V CC1 supply voltage variable over wide range to 22V 
maximum with respect to VEE 

• V CC2 pull-up supply voltage pin available 

• Operates from standard bipolar and/or MOS supply 
voltages 

• High-speed switching 

• Transient overdrive minimizes power dissipation 

• Low standby power dissipation 

Dual-In-line Package 

Ne Y2 Ne A2 

13 12 

Y1 Ne 

TOP VIEW 

A1 

Order Number DS75364J 
See Package 9 

Ne 

Ne 

Ne 

VEE 
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0575365 quad TTL-to-M05 driver 

general description 

The OS75365 is a quad monolithic integrated TTl-to
MOS driver and interface circuit that accepts standard 
TTL and bTL input signals and provides high-current 
and high-voltage output levels suitable for driving ~.,~OS 
circuits. It is used to drive address, control, and timing 
inputs for several types of MOS RAMs including the 
1103. 

The OS75365 operates from the TTL 5V supply and the 
MOS Vss and VBB supplies in many applications. This 
device has been optimized for operation with V CC2 
supply voltage from 16V to 20V, and with nominal 
VCC3 supply voltage from 3V to 4V higher than VCC2 ' 
However; it is designed so as to be usable over a much 
wider range of VCC2 and VCC3 - In some applications the 
V CC3 power supply can be eliminated by connecting the 
V CC3 pin to the V CC2 pin. 

features 

• Quad positive-logic NANO TTl-to-MOS driver 

• Versatile interface circuit for use between TTL and 
high-current, high-voltage systems 

schematic and connection diagrams 

Vcc, 

TO OTHER f ~------+---.. DRIVERS 

I.. 

INPUT A 0-----................. __ -1 

ENABLE El 0---...... -+-...... 

TO OTHER { 
DRIVERS 

I __ ... _-Z-: __ 
Illlt=r I CI'-it= 

• Capable of driving high-capacitance loads 

• Compatible with many popular MOS RAMs 

• I nterchangeable with Intel 3207 

• VCC2 supply voltage variable over wide range to 24V 
maximum 

• V CC3 supply voltage pin available 

• VCC3 pin can be connected to VCC2 pin in some 
applications 

• TTL and OTl compatible diode-clamped inputs 

• Operates from standard bipolar and MOS supply 
voltages 

• Two common enable inputs per gate-pair 

• High-speed switching 

• Transient overdrive minimizes power dissipation 

• low standby power dissipation 

Dual-In-line Package 

V4 A4 2E2 2El A3 V3 vce3 

14 13 12 

c?l 1 
, 
~ I 

----1': 13 14 \s 1& 17 
I Ii 1

8 

VCC2 VI AI lEI IE2 A2 Y2 GND 

TOP VIEW 

Positive Logic: Y· A' El' E2 

c 
en ...... 
CJ'I 
W 
0) 
CJ'I 

~~~~-e----------~-------.~-oGND 

Order Number DS75365J 
or DS75365N 

ONE OF 4 SHOWN See Package 10 or 15 
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First published to, serve you in 1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 
The 1978 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys
tems and subsystems sold through distribu-
tors. ' ' 
It encompasses\ the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub
assembly and panel components, hardware, 
production equipment and tools, test instru
mentation, power sources, wire and cable, and 
chemicals. 
The MASTER CATALOG is divided into four 
basic sections: 

The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for' 
both manufacturers and products. Manufacturers 
names are bold-faced. . 
The MANUFACTURERS' CATALOG SECTION is 
a collection' of their respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 
The MANUFACTURERS DIRECTORY is an alpha
betical listing of all manuJacturers whose prod
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributors are included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging in this edition. 

United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N. Y. 11530 
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00304 OG305 DG306DG307 
OPERATING TEMPERATURE RANGE: 
A SUFFIX -55 to +125°C 
B SUFFIX -20 to +85°C 
C SUFFIX 0 to +70°C SERIES CMOS ANALOG SWITCHES 

LATCHPROOF MONOLITHIC CMOS SWITCH WITH DRIVER 

Description 
The OG300 through OG307 switch family features four 
switching functions using CMOS technology for low and 
nearly constant ON resistance (less than 50 n) over the full 
analog signal range. In the ON condition the switches will 
conduct current in either direction with no offset voltage. 
With low power dissipation, (a few milliwatts for the OG300-
303, a few hundred microwatts for the OG304-307), this 
series of switches becomes an ideal candidate for battery
powered or remote switching applications. The switching 
speed is among the fastest available with the low quiescent 
power dissipation. In the OFF condition, the switches will 
block voltages up to 30 V peak-to-peak. A logic input driver 
controls the ON/OFF state of the switches. (See the "Pin 
Configuration" for switch status with a logic "1" input.) 
The OG300-303 switches are TTL and CMOS input compati
ble and have a logic "0" state with an input less than 0.8 V 
and a logic "l" state with an input greater than 4.0 V. The 
OG304-307 switches are CMOS input compatible and have 
a logic "0" state with an input less than 3.5 V and a logic" 1" 

PIN CONFIGURATIONS 
DUAL SPST OG300 or OG304 

Metal Can Package 
v+ (SUBSTRATE AND CASE) 

GND 
TOP VIEW 

Dual-In-Line and Flat Package 

NC 1 

1 r 
I I 
I I 
I I 
I I 
I I 

IN1~Jl~IN2 
GND I 8 V-

TOP VIEW 

DUAL OPST OG302 or OG306 

Dual-In-Line and Flat Package 

ORDER NUMBERS: 

DG300AA OR DG300BA 

DG304AA OR DG304BA 

ORDER NUMBERS: 

DG300AP OR DG300BP 

DG304AP OR DG304BP 

DG300CJ 

DG304CJ 

DG300AL OR DG3UOBL 

DG304AL OR DG304BL 

ORDER NUMBERS: 

DG302AP OR DG302BP 

DG306AP OR DG306BP 

DG302CJ 

DG30GeJ 

DG302AL OR DG302BL 

DG306AL OR DG306BL 

state with an input greater than 11 V (for 15 V positive 
supply). The logic inputs are protected against overvoltage 
up to 18 V above and 36 V below the positive supply. The 
combination of low cost, low power, low resistance and fast 
speed optimizes system design. 

Features 
• Analog Switching With Low Quiescent Power Consump-

tion 
• I mpossible to Latch Up Under Any Circumstances 
• ±15 V Analog Signal Range With ±15 V Supplies 
• ros < 50 n Over Full Signal Range 
• Fast Switching Speed - ton = 150 ns Typ (OG300-303) 

ton = 110 ns Typ (OG304-307) 
• OG300-303 TTL, OTL, CMOS Input Compatible 
• OG304-307 CMOS I nput Compatible 
• All Terminals Protected Against Static Electricity 
• Logic Inputs Overvoltage Protected to 18 V Above or 

36 V Below the Positive Supply 
• Four Different Switch Functions to Give Optimum Flexi

bility 

SPOT OG301 or OG305 

Metal Can Package 
v+ (SUBSTRATE AND CASE) 

GND 

TOP VIEW 

Dual-In-Line and Flat Package 

DUAL SPOT OG303 or OG307 

Dual-In-Line and Flat Package 

--Ir------,L 
NCI..!..I f,.!!Jv+ 

13 S4 

GND I 

TOP VIEW 

ORDER NUMBERS: 

DG301AA OR DG301BA 

DG305AA OR DG305BA 

ORDER NUMBERS: 

DG301AP OR DG301BP 

DG305AP OR DG305BP 

DG301CJ 

DG305CJ 

DG301AL OR DG301BL 

DG305AL OR DG305BL 

ORDER NUMBERS: 

DG303AP OR DG303BP 

DG307 AP OR DG307BP 

DG303CJ 

DG307CJ 

DG303AL OR DG303BL 

00307 AL OR DG307BL 

SWITCH STATES ARE FOR LOGIC "1" INPUTS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 
V I N to Ground , . V+ +18 V, V+ -36 V Power Dissipation * 

Vs or VD V+ to V- 14 Pin Sidebraze DIP (P)** 825mW 

V+ to Ground . +36 V 1.4 Pin Plastic DIP (J)*** 470mW 
V+ to V- +36 V Metal Can (A)**** 450mW 
Current, Any Terminal (Except S or D) 30mA Flat Package (L)***** 750mW 
Current" S or D, Continuous 30mA 

Pulsed 1 ms 100J6 Duty Cycle 100mA * Device mounted with all leads welded or soldered to 
Operating Temperature (A Suffix) -55 to +125°C PC board. 

(B Suffix) -20 to +85°C **Derate 11 mWfC above 75°C 
(C Suffix) o to +70°C ***Derate 6.5 mWfC above 25°C 

Storage Temperature (A & B Suffix) -65 to +150
o
C ****Derate 6 mWfC above 75°C 

(C Suffix) -65 to +125°C *****Derate 10 mWfC above 75°C 

ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 

Max Limits 

AlB Suffix C Suffix Test Conditions 
Characteristics Unit 

V+ = +15 V, V- = -15 V, Gnd = 0 V Typ1 -SSoCI 125°C/ 

25°C -2QoC 
25"C 8SoC O°C 25°C 70°C 

1 Drain Source 30 50 50 75 50 50 75 Vo ; +10 V, IS ; -10 mA .- rOS(on) ON Resistance 
n Note 2 

2 30 50 50 75 50 50 75 Vo ; -10 V, IS; +10 mA 
-

3 Source OFF 0.1 1 100 5 100 Vs ; +15 V, Vo ; -15 V 
I- S IS(off) Leakage Current 4 W -0.1 -1 -100 -5 -100 Vs ; -15 V, Vo ; +15 V 
I- I Note 2 

5 T Drain OFF 0.1 1 100 5 100 Vo ; +15 V, Vs ; -15 V 
1- C 10(off) nA 

6 H Leakage Current -0.1 -1 -100 -5 -100 Vo ; -15 V, VS; +15 V 
1-

7 Channel ON 0.1 1 100 5 100 Vo ; VS; +15 V 
1- 10(on) Note 2 

8 Leakage Current -0.1 -2 -200 -5 -200 VO; Vs = -15 V 

9 I 
OG300-303 Only -0.001 -1 -1 -1 -1 V IN =+5 V 

110 
N 

IINH 
Input Current 

P Input Voltage High OG300-307 0.001 1 1 
U 

1 1 ~A VIN =+15V 
I~ T 11 

S IINL Input.Current Input Voltage Low -0.001 -1 -1 -1 -1 VIN ; 0 

12 ton Turn ON Time OG300-303 150 300 
1- Only 13 toft Turn OFF Time 130 250 
1- See Switching Time Test Circuit 

14 ton Turn ON Time OG304-307 110 250 
I- nS 

15 tott Turn OFF Time Only 70 150 
1-

0 8reak·Before-Make OG301/303 
16 V ton - toft OG305/307 Only 

50 See Break-Before-Make Time Test C.ircuit 
N 

Interval 
1-

17 A 
CS(off) Source OFF Capacitance 14 Vs ; 0, Note 2 M' 

I- I 18 
C CO(ott) Drain OFF Capacitance 14 Vo = 0, Note 2 

1-
19 COlon) + CS(on) Channel ON Capacitance 40 pF V O ;VS=O,Note2 f; 1 MHz 

1-
20 6 V IN =0 

I"":'" CIN Input Capacitance 
21 3.5 V IN =+15 V 

1-

22 OFF Isolation3 62 dB 
V IN = 0, RL = lK n, CL ; +15 pF 

Vs = 1 V RMS' f = 500 kHz 

23 11 Positive Supply Current 0.23 1 0.5 0.5 1 mA - VIN ; 4 V (One Input) (All Other Inputs = 0) 
24 12 Negative Supply Current OG300-303 -0.001 -10 -10 -100 -100 -
25 S 11 Positive Supply Current Only 0.001 10 10 100 100 - U VIN = 0.8 V (All Inputs) 
26 

P 12 Negative Supply Current -0.001 -10 -10 -100 -100 
1-

P 27 11 Positive Supply Current 0.001 10 10 100 100 ~A 

1- L V IN ; +15 V (All Inputs) 
28 V 12 Negative Supply Current OG304-307 -0.001 -10 -10 -100 -100 

1-
Only 29 11 Positive Supply Current 0.001 10 10 100 100 - V IN = 0 {All Inputs) 

.30 12 Negative Supply Current -0.001 -10 -10 -100 -100 

NOTES: 

1. Typical values are for DESIGN AID ONL V, not guaranteed and not subject to production testing. DG300 ICMA-A DG302 ICMB-A 

2. VIN ; Input voltage to perform proper function, OG300-303: VIN - For logic "1" = 4 V, for logic "0" ; 0.8 V DG301 ICMA-B DG303ICMB-B 
OG304-307: V IN - For logic "1" = 11 V, for logic "0" ; 3.5 V 

DG304ICMA-C DG306 ICMB-C 3. "OFF" Isolation ~ 20 log VSIVO' Vs ; Input to OFF switch, Vo = Output 
DG305 ICMA-D DG307 ICMB-O 

illSiliconix incorporated 2201 Laurelwood Road, Santa Clara, California 95054 
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OPERATING TEMPERATURE RANGE: 
A SUFFIX -55 to +125°C 
B SUFFIX -20 to +85°C 
CSUFFIX Oto+70°C SERIES CMOS ANALOG SWITCHES 

LATCHPROOF MONOLITHIC CMOS SWITCH WITH DRIVER 
Description 
The DG381 through DG390 switch family features four 
switching functions using CMOS technology for low and 
nearly constant ON resistance (less than 50 n) over the full 
ana!ogsignal range. !n the ON condition the switches wi!! 
conduct current in either direction with no offset voltage. 
With low power dissipation, a few milliwatts, this series of 
switches becomes an ideal candidate for battery-powered or 
remote switching applications. The switching speed is among 
the fastest available with the low quiescent power dissipa
tion. In the OFF condition, the switches will block voltages 
up to 30 V peak-to-peak. A logic input driver controls the 
ON/OFF state of the switches. (See the "Pin Configuration" 
for switch status with a logic" 1" input.) The switches are 
TTL and CMOS input compatible and have a logic "0" state 
with an input less than 0.8 V and a logic "1" state with an 
input greater than 4.0 V. The logic inputs are protected 
against overvoltage up to 18 V above and 36 V below the 

PIN CONFIGURATIONS 
DUAL SPST DG381 

Metal Can Package 

S2 

NC 
AND CASE) TOP VIEW 

Dual-In-Line Package 

INl 5 10 IN2 

V+~ 
NC 7 

~V-
B GND 

TOP VIEW 

DUAL DPST DG384 

Dual-In-Line Package 

ORDER NUMBERS: 
DG381AA OR DG381BA 

ORDER NUMBERS: 
DG381AP OR DG381BP 

DG3SiCJ 

ORDER NUMBERS: 
DG384AF OR DG384BF 

DG384CJ 

positive supply. The combination of low cost, low power, 
low resistance and fast speed optimizes system design. 

Features 

• Pin for Pin Compatible with DG181-190 Series 

• Analog Switching with Low Quiescent Power Consump-
tion 

• I mpossible to Latch Up Under Any Circumstances 

• ±15 V Analog Signal Range with ±15 V Supplies 

• rDS < 50 n Over Full Signal Range 

• Fast Switching Speed - ton = 150 ns Typ 

• TTL, DTL, CMOS Input Compatible 

• All Terminals Protected Against Static Electricity 

• Logic Inputs Overvoltage Protected to 18 V Above or 
36 V Below the Positive Supply 

• Four Different Switch Functions to Give Optimum Flexi
bility 

SPOT DG387 
Metal Can Package 

02 

AND CASE) 
NC 

TOP VIEW 

Dual-In-Line Package 

TOP VIEW 

DUAL SPOT DG390 

Dual-I n-Line-Package 

ORDER NUMBERS: 
DG387 AA OR DG387BA 

ORDER NUMBERS: 
00387 AP OR DG387BP 

DG387CJ 

ORDER NUMBERS: 
DG390AP OR DG3908P 

DG390CJ 

SWITCH STATES ARE FOR LOGIC "1" INPUTS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 

V I N to Ground V+ +18 V, V+ -36 V Power Dissipation * 

Vs or VD V+, V- 14 Pin Sidebraze DIP (P)** 825mW 

V+ to Ground . +36 V 14 Pin Plastic DIP (J)*** 470mW 
V+ to V- +36 V Metal Can (A)**** 450mW 

Current, Any Terminal (Except S or D) 30 rnA 

Current, S or D, Continuous 30 rnA 

Pulsed 1 ms 100;6 Duty Cycle 100 rnA 

Operating Temperature (A Suffix) -55 to +125° C *Device mounted with all leads welded or soldered to 

(B Suffix) -20 to +85°C PC board. 

(C Suffix) o to +70°C **Derate 11 mWfC above 75°C 

Storage Temperature (A & B Suffix) -65 to +150°C ***Derate 6.5 mWfC above 25°C 

(C Suffix) -'65 to +125°C ****Derate 6 mWfC above 75°C 

ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits to 
assure conformance with specifications. 

Max limits 

AlB Suffix 
Test Conditions 

Characteristics C Suffix Unit 
V+ = +lSV. V- = -15V.Gnd = OV 

TVpl -SSoCI 
25°C 

12SoCI 
O°C 25°C 70°C 

2SoC _20°C 8SoC 

1 Drain Source 30 SO SO 7S SO SO 7S Vo = +10 V, IS = -10 mA - rOS(on) ON Resistance 
n Note 2 

2 30 SO SO 75 SO SO 7S VO=-10V,IS=+10mA 

3S Source OFF 0.1 1 100 5 100 VS=+lSV,VO=-lSV 
-w IS(off) Leakage Current -0.1 -1 -100 -S -100 VS=-lSV,VO=+lSV 4 I 

ST 
Note 2 

Drain OFF 0.1 1 100 S 100 VO=+lSV,VS=-lSV 
-C 10(off) nA 

6 H Leakage Current -0.1 -1 -100 -S -100 VO=-lSV,VS=+lSV -7 Channel ON 0.1 1 100 5 100 VO=VS=+lSV 

"8 10(on) Leakage Current 
Note 2 

-0.1 -2 -200 -S -200 VO=VS=-lSV 

9 Input Current -0.001 -1 -1 -1 -1 VIN=+SV 

101 IINH Input Voltage High 0.001 1 1 1 1 IlA VIN=+lSV 
lTN 

IINL Input Current Input Voltage Low -0.001 -1 -1 -1 -1 VIN =0 

12 ton Turn ON Time lS0 300 -
Turn'OFF Time 

See Switching Time Test Circuit 
13 toft 130 2S0 nS - Break-Before-Make 
14 0 ton - toft Interval 

OG387/390 only SO See Break-Before·Make Time Test Circuit 
-V 

15 N CS(oft) Source OFF Capacitance 14 Vs = 0, Note 2 
-A 

16 M Co (oft) Drain OFF Capacitance 14 Vo = 0, Note 2 

17'1 CO(on) + CS(on) Channel ON Capacitance 40 pF Vo = Vs = 0, Note 2 f = 1 MHz 
1"18 c 

6 'VIN = 0 
I~ CIN Input Capacitance 

19 3.S VIN =+15V 
1-

VIN = 0, RL = lK n, CL = +15 pF 
20 OFF Isolation3 62 dB 

Vs = 1 VRMS, f = 500 kHz 

21 S 
11 Positive Supply Current 0.23 1 O.S O.S 1 mA 

I-U VIN = 4 V (One Input) (All Other Inputs = 0) 
22 P 12 Negative Supply Current -0.001 -10 -10 -100 -100 

n P 11 Positive Supply Current 0.001 10 10 100 100 IlA 
1- L VIN = 0.8 V (All Inputs) 

24 V 12 Negative Supply Current -0.001 -10 -10 -100 -100 

NOTES: 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG381 ICMA-E DG384ICMB A 
2. V IN = Input voltage to perform proper function, V IN for logic "I" = 4 V, for logic "0" = 0.8 V DG387ICMAB DG390 ICMB B 
3. "OFF" ISOlation ~ 20 log VSIVO = Input to OFF SWitch. Vo = Output 

illSiliconix incorporated 2201 Laurelwood Road, Santa Clara, California 95054 
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TVftll" A I I"U A ~ A"T~~I~TII"~ 
I ,rl\l"'L. \In,,,",,,\lll;nloi:) II\loi:) 

rOS(on) vs V D and 
Temperature 

rDS(on) vs VD and 
Power Supply Voltage 

I Typical delav, iise. faU, settling timai, and I 
switching transients in this circuit. 

Z 
0 
W 

liii) 
::J~ 
ljl:r 
0 2 
I-W 

~~ 
oC(oC( 
11:1-
o~ 
I~ 
~II: 
iii" e 

i ..s 
z 
0 
i= :: 
jg 
0 
II: 

~ 
2 
1 

~ 

II:~ 
0-

100 
I v~ = 1,5 ~ 

80 

v-=-15V-
., I 

I ! I 

60 
I ! i 

I , 

40 
I ; 

~ - 125"C ~ r--- -~ -- 25"c 
20 I 

f- - f-

o 
-15 -10 -5 

-jC 

10 15 

100 

10 

Vo - DRAIN VOLTAGE' (VOLTS) 

Device Power Dissipation 
vs Switching Frequency 

Single Logic Input 

~V+.+15V 
=v-= 15V 

I -TA = 25°C 
I c-Vs= 15V 

I RL = 2K n I 

- _00300-303 n 
OG381·39O I I 

: OG304-307 - -

I 
0.1 1 10 100 1K 10K lOOK 1M 

LOGIC SWITCHING FREQUENCY (Hz) 
50% DUTY CYCLE 

IS(off) or ID(off) vs Temperature* 

1oo~lImm 

100 
A v+ ~ +15 V, v- z -15 V TA = 25°C 
B v+=+10V,V-=-10V 

Z 
0 80 
W 
u 

g~ 
<i):r 

60 oQ 
I-w 

~~ 
oC(oC( 

4P 11:1-
o~ 
1(1) 

c~ 
0 

20 iii" e 

C V+ = +7.5 V, V- = -7.5 V 
0

1 
v+ = +5 V, V- = -~ V 

I\. 
~ 1 I r\: 

" C 

~ ...... -:- B ~ 

.... - - --
A 

o 
-15 -10 -5 10 15 

Vo - DRAIN VOLTAGE (VOLTS) 

OFF Isolation vs Frequency 

100 ! 

~ 
80 

" ... " z 
0 
i= 60 « 

I ... .. 
~ ... 

40 Ci , 
U1ro 
~ ~ 20 

~ RL = 100n 

RL = 1K n r-.. ... " I I 

II "" " 111111 """ ..... 
v+= +15 V, v- = -15 V 

CLOAO=3pF 
Vs= 1 VRMS i o 

105 106 107 108 
f - FREQUENCY (Hz) 

ID(on) vs Temperature* 

~~ 

~ ~ 10 ~§§~~~~t~~1 ljl~ 
I~ 
~~ 
..':!~ 
0« 
~w 

II:...J 
0"-

~~ 
oZ 
~~ 

o 

0.1 

25 45 

c s !? 0.01 
65 85 105 125 25 45 65 85 105 1251 

T - TEMPERATURE (OC) T - TEMPERATURE (OC) I 

*The net leakage into the source or drain is the n-channel leakage minus the p-channel I 
ieakage. This difference can be positive. negative. or zero depending on the analog voltage 
and temperature. and will vary greatly from unit to unit. 

~ 70 

W 
u z 
c;: 60 I-
U 
;t 
« 
u 
Z 

:JU 

0 
I-
::> 
~ 40 ::> 
0 
: 
~ 
iii" 30 
u 
+ 

~ 
i5 20 
u 

Output ON Capacitance 
vs Drain Voltage 

V+= +1SV 
- v-: -15V 

I vs=vo 

! 

I I i i I i i VI 
I I ......... V! 

-- "...". 

I , ! 

10 12 14 16 

Vo - DRAIN VOL TAGE (VOLTS) 

Input Capacitance vs 
Input Voltage 

10 12 14 16 

VIN - INPUT VOL TAGE (VOLTS) 

If RGEN' RL or CL is increased, there will be 
proportional increases in rise and/or fall RC 
times. Applying V GEN to 0 rather than S 
results in much greater spikes. 

ii) 
I-
...J 
0 
~ 
I-

~ 
~ 
u a 
g 
I 
z 

-> 

ii) 
l-

S 
~ 
W 
C) 
« 
I-
...J 
0 
:> 
I-

~ 
I-
::> 
0 
I 
0 

::> 

6 

~J TH~U ~301-
OG384 THRU OG39O 

OG,81 IINVEtTEIO l(~GlC 

LOGIC INPUT 

15 

·10 O~JTHJU Ob30J-T "INPUT 

0 
LOGIC INPUT 

+10 

+5 I l' 'SEE NOTE 
~ 

J VGEN = 10V ~ ....... -" 

I ! -, ! I 
I 

i l' 
:J ....... r-...._ +5 

f I I VGEN =5 V I I I J 

I 
~I I I I 

+5 ,... 
i 

I I I i i VGEN = OV 
-5 

\. r ...--
-5 

I 
Vm:fIj =-5V : , , , I 

1 

I T 
-5 I I ,....- i 

I I "r T 
VGEN=-10V r -10 

I I 
0.4 0.8 1.2 1.6 

t - TIME (jlsl 

"Note: The tum-off time IS primarily limited .,.. by the 
RC time constant (100 ns) of the load. 
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TYPICAL CHARACTERISTICS· (Cont'd) 

Switching Time vs Temperature 
OG300-303.0G381-39G 

Switching Time vs Temperature 
OG304-307 

SWITCHING TIME TEST CIRCUIT 
(OG300-307 DG381:-390) 

220 

200 

180 

! 160 
w 
:IE 140 
i= 

V+=+15V 
V-=-15V 

VINH =4.0V 

VINL =OV 

-~ 

toN .... ~ 
i.---'" ~ _I.----
l,....o--~ 

"./ 

---I-""'" 

220 

200 

180 

t-vl=+~5V I 
V-=-15V 

t-V!NH = +15 V 
t-VINL =ov ./ 

./ ,,"'" 
LOGIC 
iNPUT 
t,<20ns fN 
tf< lOns 

~ 120 

i: 100 
~ 

-~ 
tOFF 

! 160 

~ 140 

~ 120 
i ~ VS------r---------~---------I 

~ 80 

I 60 

40 

20 

o 

~ 100 

;: 80 
(I) 

I 60 

40 

20 

o 

1",....00- "". to~F 

-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

Switching Time and Break-Before-Make Time 
vs Positive Supply Voltage 

OG3QO.303.0G381-390 

250 

" 
200 

w 
:IE 
i= 
C1 150 z 
i 
c.J 
t-
;: 100 (I) 

I 

.9 
) 50 

'\ 
v- =-15 V 

\ 
TA = 25°C 
VINH=4.0V 

\ VINL = 0 

\ 
\ 

"'-
toff 

..... ~ i'... 
, r--::~ 

~(;'/3030NLY 
J. I 

10 

V+ - POSITIVE SUPPLY VOLTAGE (VOLTS) 

Switching Time 
vs Negative Supply Voltage 

OG300-303.0G381-390 

v+ = +15 V 
TA = 25°C 
VINH = +4.0 V 
VINL =0 

~ 
toff -r--

i 

15 

-5 -10 -15 

V-- NEGATIVE SUPPLY VOLTAGE (VOLTS) 

240 

! 200 

w 
:IE 

~ 160 
z· 
i 
~ 
;: 120 
(I) 

I 

-) 80 

40 

240 

! 200 

w 
:IE 
i= 
C1 160 
z 
i 
~ 
~ 120 
I 

-) 80 

40 

o 

T - TEMPERATURE (OC) 

Switching Time 
vs Positive Supply Voltage 

OG304-307 

V- - -15V 
TA = 25"C 

\ VINH = Vl 

\ 
VINL =0 

\ 
1\ ton 

\ toft ~ 
\. ~ f.-. 

; .... i'... 

i i -I"--
r--

I 

10 15 

V+ - POSITIVE SUPf>L Y VOLT AGE (VOL TS) 

Switching Time 
vs Negative Supply Voltage 

OG304-307 

V+ = +15V 
TA = 25°C 

i'... VINH = +15V 
VINL =0 

" ~on 
~ 

............. r-... 
r--

toff 

o -5 -10 -15 

V- - NEGATIVE SUPPLY VOLTAGE (VOLTS) 

--- ton - toff 

DGJOO.303 OG381·0G390 4 V 

DGJ04.301 15 V 

'INVERTED LOGIC FOR 00381 

+15V 

Vs = 3 V o-+-----~ 

-15V 

Input Switching Threshold 
vs Positive Supply Voltage 

OG300-307.0G381-390 

4 I---f----If----: 

10 

V+ - POSITIVE SUPPLY VOLTAGE (VOLTS) 

15 

BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPOT (OG301,OG303, OG305, OG307, OG384, OG390) 
LOGIC "1" = SWITCH ON VINH 

LOGIC V _---"'" t--10-G3OQ.---30-3--D-G38--1.-0G-390--......;;4c:.:V~ 
INPUT J-NH :nol \ ' "".. DGJ04.301 15 V 

OV . 

VS1----------------~---------

SWITCH Yo, 
OUTPUT ,0 v------

VS2---------+----------r------

SWITCH 
OUTPUT 

i1)Siliconix incorporated 
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+15V 
V+ 

SWITCH 

Sl 01 OUTPUT 
VS1=3V~~------o-_T-+-C~--~---~~VOl 

VS2=3V ~ V02 
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V+O---~----~-----'------'------'--------~~----~----~~----4-----~ 

IN 

V-o-----------------------------~--------~~----~----~~----4_--------~ 

INPUT PROTECTION 

APPLICATIONS 

+15V -15V 

+15V 
DIFF.IN. A 

CMOS LOGIC 
INPUT 

SELECT 

DIFF.IN B 
-: 

114 CD4oo1 DG306 

CMOS LOGIC GAIN SELECT 

LOGIC INTERFACE AND SWITCH DRIVERS 

Low Power Instrumentation Amplifier With 

Digitally Selectable Inputs and Gain 

+15V -15V 

+15V 

ANALOG SWITCH 

RSET 
3M!! 

R4 
7!>K!! 

113 L 144 

R2 
AV: 10.4 75Kl1 

11 

12 
AV = 101 11 13 

DIP PINOUT 
SHOWN 

DG305 

GND R2 
75K l2 

R5 
75K l2 

R6 
75K!! 

VOUT 

1/3Ll44 

+15V 

R7 Vos NULL 
67K II 

SOKn 
1/4CD4O(}l 

2R2 
VOL TAGE GAIN AV = 1 • -Fil 

Negative Voltage Converter For Use In 
Single Supply Systems 

+15 V (@ 11 mAl 

r--r---1~~~IH~~~-oVOUT 

IN 

fC!..OCK 
(> 5kHzl 

-9.6V@9mA 
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20KI! 

-15V -15V 

Low Power Inverting Amplifier With 

Digitally Selectable Gain 

20Kn 

+15 V 
200Kll 

~
121+ 10 

10K n -15V 

+5V DG301 

Xl 

J 

2201 Laurelwood Road, Santa Clara, California 95054 
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illSiliconix incorporated 
OPERATING TEMPERATURE RANGE: 

L0110 LOlll LDlllA LOl14 

C SUFFIX 0 to +70°C 3 1/2 DIGIT A/D CONVERTER SETS 
LD110/LD114 DIGITAL AID PROCESSOR 

Description 
LD111/LD111A ANALOG AID PROCESSOR 

The PMOS LDll0 synchronous digital processor combines 
the counting, storage and data multiplexing functions with 
the random logic necessary to control the quantized charge
balancing function of the analog processor. Seventeen static 
latches store the 3% digits of BCD data aswe.1I as overrange, 
underrange and polarity information. Nine push-pull output 
buffers (capable of driving one standard TTL load each) 
provide the sign, digit strobe and multiplexed BCD data out
puts, all of which are active high. The digit scan is an inter
laced format of digits 1, 3, 2 and 4. 

The monolithic LDlll analog processor contains a bipolar 
comparator, a bipolar integrating amplifier, two MOSFET 
input unity gain amplifiers, several P-Channel enhancement 

mode analog switches and the necessary level shifting drivers 
to allow the analog and digital processors to be directly 
interfaced. A wide range of conversion rates (1/3 to 12 
samples per second) as well as two voltage ranges can be 
accommodated using externally determined RC time con
stants. All amplifiers are internally compensated. 

The monolithicLD 111 A high performance analog processor 
contains a bipolar comparator, a bipolar integrating ampli
fier, a bipolar reference amplifier, two MOSFET. input 
unity gain amplifiers, several P-channel enhnacement mode 
analog switches and the necessary level shifting drivers to 
allow the analog ·and digital processors to be directly 
interfaced. The high impedance ·input and reference buffer 
amplifiers eliminate source loading errors and provide the 
outstanding temperature coefficient inherent in this system. 
Break-before-make switch action insures that neither the 
analog input nor the reference voltage will be shorted to 
ground at any time. 

The PMOS LDl14 digital processor combines the counting 
storage and data multiplexing functions with the random 
logic necessary to control the quantized charge-balancing 

function of the analog processor. Seventeen static latches, 
in response to external control, store the 3 1/2 Digits of 
BCD data as well as underrange and polarity information. 
Ten push-pull output buffers (capable of driving one stan-

PIN CONFIGURATIONS 

Dual-In-Line Package 
Dual-In-Line Package 

ORDER NUMBER: LDllOCJ ORDER NUMBER: LDll1CJ 

©IC MASTER 1978 

dard TTL load) provide the clock. frequency -:- 512, sign, 
digit strobe and multiplexed BCD data. Four data output 

format options allow the user to tailor the BCD output to : 
his circuit requirements. 

~~U~ . 
• 0.05% Accuracy (of reading) ±1 Count (LD110/LD111) 

• 0.02% Accuracy (of reading) ±1 Count (LD110/ 

LD111A) 

• Two Voltage Ranges - 1.999 V and 199.9 mV 

• Sampling Rates up to 12 Samples/Sec. 

• FET Input for lin> 1000M Q 

• Auto-Zero Minimizes Effects of Offset, Drift and Temp

erature 

• 10 p.V Resolution (A Usable 20 mV Scale) (LD110/ 

LD111A) 

• Auto-Polarity 

• Differential Input Capability 

• External Latch Inhibit Control (LD114) 

• Multiplexed Parallel BCD or Serial BCD Output (LD114) 

• Active High or Active Low Logic Outputs (LD114) 

• Overrange an" Underrange Signals Available for Auto

Ranging Capability 

• -:-512 Output Available for Phase Locked Loop Clock 

(LD114) 

• TTL Compatible Outputs 

• LD111A Directly Replaces LD111 

• Typical T.C. of 5 ppmtC (LD111A) 

Applications 
• DVM/DPM • Digital Thermometers 

• Micro Processor Interface • Instrumentation 

• Controllers • Sampling A/D Converter 

• Digital Weighing Systems 

Dual-In-Line Package 

Dual-In-Line Package 

ORDER NUMBER: LDlllACJ ORDER NUMBER: LD114CR 
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lV Siliconix incorporated ... 411 

OPERATING TEMPERATURE RANGE: 
C SUFFIX 0 to 70°C 4 DIGIT LCD DECODER DRIVER 

MONOLITHIC CMOS FOUR DIGIT DECODER DRIVER 

Description 
The DF411 Four Digit LCD Decoder Driver is a CMOS 

Monolithic multiplexed BCD to LCD Decoder Driver. 
One DF411 contains all of the circuitry needed to decode 

, up to 4 digits of muitipiexed BCD information and derive 
the AC signals needed to drive a 4 digit LCD display .. 

An on board oscillator, its frequency being controlled by an 
external capacitor, develops a backplane (BP) signal which 
is a square wave swinging between ground (VSS) and the 
positive supply (VDD). Segment drivers supply square 
waves of the same frequency as the backplane but either in 
phase for an OFF segment or out of phase for an ON 
segment. In this manner of LCD digit driving the net DC 
voltage applied between segment and backplane is zero, 
a necessary requirement for long display life. Digital input 
levels are defined as input voltages> 5V being a logic "1" 
and input voltages < 0.8V being a logic "0" with VDD = 
6V. 

BCD input data is decoded into 7 segment form. using an 
on board ROM. The 7 segment data is then latched into 

FUNCTIONAL BLOCK DIAGRAM 

83~(~M~~~) ______ r------------' 
820------1 

810------1 
BCOT07 

SEGMENT ROM 

80o-(-LSS-) ----1 ...... ____ ...,.-____ .... 

°1o-+-----i 
°2o-t+----i 

°3O-+H---i 
040-+++ ....... 

FCLKo------I 

536 

the appropriate stc,ltic latches via the digit strobe inputs 
and control logic. 

The pinout of the DF411 allows easy PC board interfaces 
to Dual In-Line LeDs as weii as edge connecting types of 
displays. 

Features 

• Decodes MUX BCD to LCD 7 Segments 

• 4 Digit Drive Capability 

• Low Power Consumption 

• TTL (Open Collector), DTL, CMOS Input Compatible 

• Easy LCD/Driver Interfacing 

• Internal Oscillator 

• AC LCD Drive Signals 

• Drives Large LCD Displays Easily 

• Can be Clocked Using an External Oscillator 

• Reset Capability Allows Easy Ganging of Devices to 
Drive More than 4 Digits 

PIN CONFIGURATION 

Dual-In-Line Package 

OF411 

Voo COMMON TO SUBSTRATE 

ORDER NUMBER: DF411CJ 

BP 
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illSiliconix incorporated 
OPERATING TEMPERATURE RANGE: 

LD130 L013l 
lD130 ±3 DIGIT AID CONVERTER 

lD131 ±3 113 DIGIT AID CONVERTER B SUFFIX -20 to +85°C 
C SUFFIX 0 to +7QoC 

MONOLITHIC CMOS CONVERTERS 

Description 

The LD130 combines both the analog and digital subsystems 
of a 3 digit AID system in a single monolithic CMOS I.C. 
The "Quantized Feedback" conversion scheme, introduced 
by Siliconix, provides the LD130 with an Auto-zero, Auto
polarity AID system requiring only a single reference volt
age. External parts are minimized by the on-chip resistors 
and buffer amplifiers. These high impedance input and 
reference buffer amplifiers eliminate source loading errors 
providing the outstanding temperature coefficient and ratio 
operation inherent in this system. Break-before-make switch 
action insures that neither the analog input nor the refer
ence voltage will be shorted to ground at any time. 

The LD 130 3 digit AID is made functionally complete by 
the following additions: 

1. CAZ (0.10 JlF) between AZ and L pins 

2. CINT (0.033 JlF) between INT and L pins 

3. Casc (0.001 JlF) between asc and Digital Ground 

4. VREF == 2.000 V 

5. ±5 V supplies (@ 3 rnA) 

The LD 131 is functionally equivalent to the 3 digit LD 130 
AID converter with the exception of not having overrange 
blinking when the count exceeds 999. 

FUNCTIONAL DIAGRAM 

ANALOG 
INPUT 

©IC MASTER 1978 

18 16 

INT 

Connection Diagram 

Features 

• .Low Cost 
• Accuracy of 0.1% (of reading) ±1 Count 

• Auto-Zero 
• Auto-Polarity 
• Low Power Consumption (25 mW Typical) 

.• 1 mV Resolution (1.000 V Full Scale LD130) 
• 1 mV Resolution (1.500 V Full Scale LD131) 

• Minimum of External Components (3 Capacitors, 1 
Reference) 

• Buffered Analog Input (ZIN > 1000M U) 

• Buffered Reference Input (ZIN > 1000M U) 

• Internal Clock Oscillator 
• Overrange and Underrange Signals Provided for Auto-

ranging 

• Multiplexed BCD with I nter-Digit Blanking 
• TTL Compatible Outputs (1 Load) 
• Sampling Rates from 1 to 60 samples/second 

Applications 

• DVM/DPM 
• Digital Thermometers 
• Digital Environment Meters (Noise,Light, pH) 

• Digital Scales 
• Instrumentation 
• Controllers 
• p.P I nterface. to Analog World 

DATA BITS ..----.. 
SIGN/UR/OF . So B1 B2 B3 

PIN CONFIGURATION 

DIGGND 

Cosc 

14 

OSC 

Dual-In-Line Package 

ORDER NUMBERS: 
LD130DP. LD130CJ 

OR 
LD131CJ 
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A ........ I" A ..... ,.,. ... ,.. 
"" ........ LI\"A I IUI~\) 

+5 V <>-_-...... -..., 
_ TO.1.F 

GNDv------:!. 

-5Vo------~----~ 
+A CR0J9 AND 4.7K n 
C4N 8£ SUBSTITUTED 

ANLG 
GND 

II 

10 

VIN ('0.999 VI 

0, 

SIGN/V-"T""'"L.._ 
UR/OR 

IOMIl 

Autoranging System For LD130 

3 Digit DVM (±999 mV. 5 samples/sac) 

4NLG 
GND VIN l'0999VI 

:~ : 83 
R--f---=lB2 

10 
29 8, 
21 So 

DISPLAY 
HAMLIN 3902 

LXD1S4J 
lEE t664-R6 

H 
DF411 

osc 

+5Vo-+---~r------t---r1-ti--------~--~~~~~~~~~ ___ J 
_~i-,::"Ol_f 

GND: l 
-5V .------------' 

t14C04030 

~~--~--~----~[)~--~ 
'-----...-L~ 

±3 1/3 Digit DVM·LCD Displav 

V, 

DC to DC Converter 

illSiliconix incorporated 2201 Laurelwood Road, Santa Clara, California 95054 
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illSiliconix incorporated LD120 LD121 

OPERATING TEMPERATURE RANGE: 
C SUFFIX 0 to +70°C 4Y2 DIGIT AID CONVERTER 

LD120 ANALOG A/D PROCESSOR/LD12l DIGITAL A/D PROCESSOR 

Description 
The LD120/LD121 4% digit AID system uses Siliconix's 
proprietary "Quantized Feedback" (patent pending) 
conversion technique. Intrinsic features of this sytem are 
Auto-Polarity, Auto-Zero and ratiometric operation. No 
critical components are required except for a stable 
voltage reference. The technique offers superior linearity, 
normal mode rejection, and stability due to the simultan
eous integration of the unknown input and the reference 
voltages. Unlike other conversion techniques, the integrator 
output voltage never represents more than 30 counts, 
thus critical, high resolution performance is not required 
of either the integrator or comparator. 

The LD 120 analog processor is fabricated with a unique 
combined PMOS, bipolar process. It contains all the 
necessary amplifiers, MOSFET switches, and switch driver 
circuits for the system. The reference voltage input is 
fully buffered on the LD 120 to eliminate the reference 
switch resistance as a source of error. All the amplifiers 
are internally compensated. The LD120 directly interfaces 
the LD 121 digital processor with no additional active 
components required. (Continued on page 3) 

Applications 
• DVM/DPM's up to 4% Digits 
• A/D Converters 
• Controllers 
• Digital Weighing Systems 

FUNCTIONAL BLOCK DIAGRAM 

VIN 
HI 

QUALITY 
GND I 

I 
I 
I 
I 
I 
I 
I 
I L.--______ -.. L ________ _ 

V- ANALOG AZ FILTER 
GND 

LD120 

OSC 

• Digital Process Control 
• Digital Thermometers 
• Scientific Instrumentation 

Features 
• Proven Siliconix "Quantized Feedback" A/D Technique 
• 0.005% Accuracy ±1 Count, 2 Volt Range 
• 0.01% Accuracy ±1 Count, 200.00 mV Range 
• 0.5 Count Stability on 2.0000 V Range, 1.0 Count 

Stability 200.00 mV Range 
• Linear to 28,500 Counts 
• 1 to 5 Samples/Second 
• MOSFET Input for liN> 1000M Q 

• Auto-lero Cycle 
• Intrinsic Auto-Polarity Operation 
• Monolithic Design 

LD120 Bipolar/PMOS Linear Process 
LD121 Depletion Load PMOS/LSI Process 

• Multiplexed TTL Compatible BCD Outputs 
• Space Saving 3()0 Mil DIP Packages 
• 25% Interdigit Blanking for Ghost-Free LED or Gas 

Discharge Display Interface 
• Autoranging Control Outputs 
• Convert-on-Command Input Permits Processor Con

trolled Operation 
• Blinking Display Overrange Indication at 20,000 Counts' 

(E lectrically Selectable) 
• Underrange Output Indicates Underrange at 1800 

Counts 

PIN CONFIGURATIONS 
Dual-In-Line Packages 

BCD OUTPUTS DIGIT STROBES 

ORDER NUMBER LDl20CJ 

GND 

LD12l 

SWITCH STATES ARE FOR A LOGIC "0" AT UfD AND MfZ INPUTS. ORDER NUMBER LD121CJ 
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1. The recommended supply voltages are: 

V+= 12V±10% 
VOO, V- = -12 V ±10% 
VSS = 5 V ±10% 
V REF = 2 V to 10 V 

2. The reading is essentially the proportionality of VIN 
compared to VREF as shown in the gain equation: 

Rl 65,536 
VREAOOUT = (VIN - VHI-Q GNO). - • 

R2 VREF 

R 1 is independent of the ·UfO switch resistance due to 
the incorporation of the UfO buffer amplifier in the 
L0120. Gain can be calibrated either by varying VREF 
or trimming the resistance of R 1 to obtain the correct 
full scale reading. 

3. The output of the integrator should always be more 
positive than -9 V (for VOO = -12 V) to obtain speci
fied accuracy: 

Vo (min) > -9 V 

. vREF R3 _ 15 [VREF + VIN (max) I Vo (min) = - ---
2Rl fOSC CINT 2R, R2 

Large integrator swing provides the best performance. 
VINT (P-P) = 6 to 8 volts is recommended_ 

30 [VREF VIN (max)] 
VINT (P-P) = --+----

fOSC CINT 2Rl R2 

4. Although any oscillator frequency from 50 kHz to 
250 kHz can be used, frequencies that provide integer 
number of line frequency cycles per measure period 
provide maximum line noise rejection. These frequencies 
are: 

32,768 FUNE 
fOSC = , n = 8,9, 10, ... 40 

n 

5. The sampling rate = fOSC/49, 152 cycles/sample. 

6. After a start conversion pulse, data is valid 32,850 
clock pulses later and remains valid until at least 32,768 
clock pulses after the next start pulse. During contin
uous cycle operation, data is assured valid when MfZ 
is high or 100 clock cycies after the one/zero transition 
of M/Z. 

7.' Any capaCitive coupling between U/O and Compo is 
detrimental to proper algorithm operation. PC board 
layouts should not allow these traces to be adjacent. 

illSiliconix incorporated 
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8. All power supplies should be capacitively bypassed to 
ground for maximum count stability. 

9. CINT and CSTRG should be selected for low leakage. 
Silvered mica is recommended for CfNT and mylar for 

CSTRG' Polypropylene capacitors also work well for 

both CSTRG and CINT' 

10. For a given leakage into CSTRG of 'STRG: 

6t IAZ 
6VSTRG = CSTRG 

where 6t = a measure interval = ~ 
FSAMPLE 

6VSTRG will Inject a 61 integrator of 6VSTRGfR3 

Now a 61 integrator would have been equivalent to a 

6VINfR 2 
1 R2 2 

So the equivalent input drift is 6VIN = '2 R3 3' 

ISTRG 

FSAMPLE CSTRG 

the Y:z factor is provided by integrator action. 

Example: We wish to see 1 count (0.1 m V of 6 V I N on 

the 2 V range) of drift for the circuit of Figure 6 with 

ISTRG = 100 pA @ 70°C. What CSTRG is needed? 

Answer: 

. R2 1 'STRG 
CSTRG = R3 '3 FSAMPLE' 6VIN 

lOOK n 1 10-10 F 
62K n x3'x 3 Hz x lQ-4 V 

= 0.18 ~F Minimum 

1000 

! 
IAZ'VS ±'5~ 

I- 100 z 
w 
a:: 
a:: 
::> 
u 
w 
CI 

~ 10 

~ ... 

1 

/ V 
~IAZ. Vs= ±12V 

./ L ././ 
/' /./ 

/ V ~ V 

./ ./ 
'iIN. Vs - d5V 

LV' ~ I 
L'IN. Vs = ±12 V 

25 35 45 55 65 75 85 

TEMPERATURE (OC) 

Typical Leakage Over Temperature 

2201 Laurelwood Road, Santa Clara, California 95054 
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APPLICATIONS (Cont'd) 

l 36 !"! ±5%, 0.25 WATT 

2 t6 7 8 HEWLETT .pACKARD DISPLAYS 

~ r- ,.-- ~ ~ 

+
1 = 1 ~ -I ~ -I ~ l- ~ DS8857J ~~:...--+-----. 

~ I I ~ 1 I l-7 9 NATIONAL r1L-
~ .. ~.~ .=-.~ 

7656 7653 rll- 7653 f-- 7653 - 7653 r--.!.i ~ 

~--fl-~~=;=.~~:---~:-=xi"' 
L------I-- --------------~r----4 

Rl ASMARKED 
R2 lOOK!"! ±1% 
R3 62K!"! 
R4 47K!"! 
R5 4.7K!"! 

I 

Cl 1200 pF MICA 
C2 1.0~FMYLAR 

C3 120~F 

C4 l000~F 

ALL RESISTORS ±5% 0.125 WATT 
METAL FILM UNLESS NOTED 

-12 vo-_+------+-+-1 ...... --+-+-+--. 

.5Vo-.--~Z~E~RO~4-~~~-t 

10K!"! ~~~~ II 'I 

lOOK!"! 
1% 

H 
LD120 

~~9 pO 11 12 13 14 15 16 

R5 .....J 

• 12V o-~---=------------...J 

Figure 6 

INPUT 

1M!"! 
:: . 

illSiliconix incorporated 2201 Laurelwood Road, Santa Clara, California 95054 
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lD Siliconix incorporated 

high speed, power 
peripheral drivers 
(2.0 A, 60 V) 
designed for·. • • 

• Laser Diode Pulsing. 

• High Speed Line Drivers 

• CMOS to High Current Interfacing 

• nL to High Current Interfacing 

• Switching Readive Loads . 

ABSOLUTE MAXIMUM RATINGS 

Output Voltage ................................ 60V 
I Continuous Output Current. . . . . . . . . . . . . . . . . . . .. 2.0 A 

Peak Output Current ............. ' ............. 3.0 A 
Voltage at Input ............................... 35 V 
Power Dissipation at 25°C Case Temperature ....... 12.5 W 
Linear Derating Factor .................... 100 mWrC 
Storage Temperatu re . . . . . . . . . . . . . . . . . . -55° C to 150° C 

'1 Operating Temperature ................ -55°C to 150°C 
Lead T emperatu re 

I (1/16" from case for 10 seconds). .............. 30QoC 

542 

.. -_ .. --
~I:»YU;J 

BENEFITS 

• Directly I nterfaces to CMOS, TTL, 
DTL, and MOS Logic Families Low 
Input Current, Typically < 1 nA 

• Fan Out from CMOS Greater than 100 
• Output will Sink 2 Amps 
• Open Drain Output 
• Output will Withstand 90 V 
• No Power Supply Required 
• Easily Paralleled for Greater than 2 

Amp Currents 

• Very Short Propagation Delay ton 
Typically less than 4 ns 

TO-202 

v 

y 
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ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

I 

Characteristic Min Typ Max Unit Test Conditions 

1 4.0 2.0 10 = 100 mA, VOUT = 25 V 

2 
VIN Logical "1" Input Voltage 

5.0 3.5 10 = 300 mA, VOUT = 25 V 
(Note 2) 

3 10.0 6.5 10 = 1 Amp, VOUT = 25 V 
V 

4 1.2 0.8 10 = 1.0 mA, VOUT = 25 V 

5 VIN Logical "0" Input Voltage 
0.8 0.8 10 = 0.1 mA, VOUT = 25 V 

(Note 2) 
6 0 10 = 10 JJ.A, VOUT = 25 V 

7 IIH Logical "1" Input Current 0.01 0.5 V I N = 10 V, VOUT = 0 

IlL Logical "0" Input Current J.lA 
8 (Note 2) 

-D.Ol VIN = OV, VOUT = 25 V 

9 VON Output Breakdown Voltage 60 V 10 = 10J.lA, VIN = 0 

Specifications For Use With CMOS 

10 0.3 10 = 100 mA, VIN = 5 V 

11 VOL Output ON Voltage 
1.0 1.5 V 10 = 300 mA, VIN = 5 V 

(Note 1) 
12 2.0 3.5 10= 1.0Amp,VIN=10V 

13 Propagation Delay to tpdO 5 10 = 0.3 Amp, VIN = 0-15 V 

14 Logical "0" Output (Notes 2, 3) 4 10 10 = 1.0 Amp, VIN = 0-10 V 
ns 

15 Propagation Delay to tpdl 5 10 = 0.3 Amp, VIN = 5-0 V 

16 Logical "1" Output (Notes 2, 3) 4 ,10 10 = 1.0 Amp, VIN = 10-0 V 

Specifications For Use With TTL 

17 VOL Output ON Voltage 0.3 10 = 100 mA, VIN = 5 V 
V 

18 (Note 1) 1.0 1.5 10 = 300 mA, VIN = 5 V 

tpdO Propagation Delay to 
V+ = 10 V, R L = 30 H, 

19 Logical "0" Output 8 
(Notes 2,3) 

10 = 0.3 Amp 

ns 
tpdl Propagation Delay to 

V+ = 10 V, RL = 30 n., 
20 Logical "1" Output 5 

(Notes 2,3) 
-1 0 = 0.3 Amp ,'c-__ 

NOTES: 
1. Pulse Test - 80 J.lS pulse, 1% duty cycle. 
2. Sample Test 3. See switching time test circuit. VNAR 

Switching Time Test Circuit 

+25 V 

VIN 
( 

S75V03 23n 

'---I 
w"~ I I ,-,-------" I~ IN OUT , .. ,--------, TO SAMPLING SCOPE . I , I I ..... 20 dB 50.n son INPUT 

:$ I 1------1 GND ATTENUATOR r---I· I son lMn 

I I - ~~ -== -== ~ L_ I----.J -=- - -=- -=-

~ 

mSiliconix incorporated 2201 Laurelwood Road, Santa Clara, California 95054 

©IC MASTER 1978 543 

.~ 
c: 
o 
(.) 



The Master Selection Guide provides sufficient informa-
tion to make initial product selections, to lead yqu to a 

Q) group of device numbers and manufacturers' names. It 
"0 enables you to find the products which are most appro-
::s priate to fulfill your major requirements and then pro-

<!J 
c 

vides data for many of the more important products. 
0 All devices that appear in this section, both in the initial 

+oJ 
0 selection guide and in the data pages, are included in 
Q) 

Q) the Part Number and Product Indexes. These index list-
en ings lead to the page and the line on that page where 
~ each device appears. Q) 

+oJ 
(f) In the Linear section over 1000 operational amplifie'rs are as 
~ covered. Since there are so many devices, the opera-

tional amplifier entries have been given special con-
sideration. Separate lists are provided for those which 
have High Speed, High Voltage capability, Wide Band-
width, etc. Under General Purpose, four amplifier types 
are listed; these are the ones that the high volume manu-
facturers indicate are the most widely used; however, 

uad amplifiers should also be considered when appro-
priate. If you have located an op amp in a specialized 
category, you can review its characteristics by finding it 
in the Part Number or p'roduct Indexes and looking it up 
in the Operational Amplifier Characteristics and in the 
Data Sections. 

Following the special lists, the "Operational Amplifier-
Characteristics" listings, categorize' amplifiers by input 
parameters. They are arranged in order of increasing 
offset voltage, bias current, offset current and then 
voltage drift. The other parameters listed do not affect 
the sequence in which the devices are presented. The' 
column labeled "Comp" indicates the number of exter-
nal components normally used for compensation; for 
example, "0" means no compensation is required. 

Consumer circuits such as audio amplifiers, AM, FM, 
and TV circuits as well as some digital devices (watches, 
calcu!ators, etc.) are covered by model number in the 
Consumer Circuit Section. Lineai devices and unusual 
circuits which do not fit elsewhere are listed under the 
heading "Other Linear Devices." 

·544 

II U UR 
Category Page 

Amplifiers, Special Purpose 545 

Arrays 
Transistor 547 
Special 548 

Comparators 549 

Consumer Circuits 554 

Followers 563 

Operational Amplifiers 
General Purpose 564 
High Output Current 564 
High Speed 565 
High Voltage 565 
Low Bias Current 566 
Low Drift 566 
Low Power 566 
Programmable 567 
Single Supply 567 
Wide Band 568 
Characteristics 569 

Phase Locked Loop Circuits 596-

Telecommunication Circuits 598 

Timers 600 
Voltage Regulators 
Fixed 601 
Adjustable 609 
Switching 611 

Other Linear Devices 612 

Detailed Product Information 
provided by: 

Fairchild Semiconductor 617 

Harris Semiconductor 656 

National Semiconductor 764 

Precision Monolithics, Inc. 837 

Raytheon Sem icond uctor 967 

Siliconix 977 

Texas Instruments 985 

The manufacturers listed above are pro
viding detailed information on their latest 
and most significant products. They have 
made this investment to help you. 
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LINEAR-Amplifie'rs, Special Purpose 

Function Device Source 

Special Purpose 

AC Amplifier, Dual with automatic gain control, for 
. tape recorders 

M5130 Mitsubishi 

AC Amplifier, Quad, Single Supply 
CA3048 tRCA 

RCA CA3052 

AGC/Squelch Amplifier (Gain Controlled Amplifier) 
LM170 tNational 
LM270 National 
LM370 National 

AGC Generator, for SSB receivers 
SL621C 
SL1621C 

Plessey 
Plessey 

AGC Generator (voice operated gain adjusting device) 
SL620C Plessey 
SL622C Plessey 
SL1620C Plessey 
SL1622C Plessey 

Amplifier, CATV. See Linear Consumer Circuits, TV 

Amplifier, Audio with three NPN transistors 
LM389 National 

Amplifier, triple for active filters (See also Linear Other 
Devices, Active Filters) 

T AA960 Signetics 

Current Amplifier (unity gain, 100 rna output) 
SHOOO2C Fairchild 
LHOOO2 t National 
LHOOO2C National 
9910 tOEI 

Current Amplifier (unity gain, 200 rna output) 
3553 t Burr-Brown 
9963 tOEI 

Current Amplifier (unity gain, 300 rna output) 
MC1438 Motorola 
MC1538 tMotorola 

Current Amplifier (unity gain, 500 rna output) 
823 Beckman 
9911 tOEI 

Current Amplifier (unity gain, 600 rna output) 
HA-2630 t Harris (696) 
HA-2635 Harris (696) 

Current Amplifiers, See also Linear Followers 

Differential Input/Differential Output Amplifier 
(bandwidth less than 2 MHz) 

~730C Fairchild 
/LA730M t Fairchild 
MC1590 tMotorola 
CA3000 tRCA 
CA3OO7 tRCA 
NE515 Signetics 
SE515 t Signetics 

Differential Input/Single Output DC Amplifier with 
switched inputs for a gain of ± 1 

MN2120 Micro Net 
MN2120H Micro Net 

Differential/Cascode Amplifier (dc to r.f.) 
MC3330 
LM3028 
LM3053 
CA3028 
CA3028A 
CA3028B 
TA7045 

Motorola 
tNational 
tNational 
tRCA 
tRCA 
tRCA 

Toshiba 

t Military Temperature Range (-55' to 125'C) 
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Line Function Device Source 

Special Purpose (Cont'd) 

Followers. See Linear Followers 

Front End Amplifier, for ultrasonic or infrared remote 
control systems 

TDA4180 Telefunken 

Gated Linear Amplifier (operational amplifier) 
ZN424 Ferranti 

Hearing Aid Amplifiers, See Linear Consumer Circuits 

Instrumentation, (Differential Input, Independent Gain 
Adjustment) 

AD520J AD 
AD520K AD 
AD520S tAD 
AD521J AD 
AD521K AD 
AD521S tAD 
AD522A AD 
AD522B AD 
AD522C AD 
AD522S tA() 
3660J Burr-Brown 
3660K Burr-Brown 
3660S t Burr-Brown 
3626A Burr-Brown 
3626B Burr-Brown 
3626C Burr-Brown 
3662 Burr-Brown 
HC3020 HyComp 
MN2000 Micro Net 
MN2200 Micro Net 
LHOO36 tNational 
LH0036C National 
LH0037 tNational 
LHOO37C National 

Instrumentation, (Differential FEr Input, Independent 
Gain Adjustment) 

3670J 
3670K 
3670S 
AM-435-1C 
AM-435-1M 
LF152 
LF252 
LF352 

Instrumentation, (unity gain) 

Burr-Brown 
Burr-Brown 

t Burr-Brown 
Datel 

tDatel 
tNational 

National 
National 

3627 Burr-Brown 

Instrumentation, with low pass filter 
MN2200 Micro Net 

Isolation Amplifier, Optically Coupled 
3650 Burr-Brown 
3652 Burr-Brown 

Linear Antilog Amplifier, Dual (Differential input, 
separate control input) 

SSM2000 SSM 
SSM2020 SSM 

Log/ Antilog Amplifier, (Antilog) 
8049C 
2910 

Log/ Antilog Amplifier, (Log) 
4127 
8048C 
2910 
TL441C 
TL441M 

Microphone/Headphone Amplifier 
SL630C 

(Continued) 

lntersil 
tOEI 

Burr-Brown 
Intersil 

tOEI 
TI 

tTl 

Plessey 

• Typical Values 
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Source 

Special Purpose (Cont'd) 

Microphone/Headphone Amplifier (Cont'd.) 
SL1630 Plessey 
TA1066 Toshiba 

Microphone Amplifier (for microphones in telephones) 
TBA830' Siemens 
T AA970 Signetics 
TCA980 Signetics 

Mixer (to 200 MHz) 
S042 Siemens 

MOS Amplifier, MOS and NPN transistors, 3 terminal 
TAA320 Signetics 
T AA320A Signetics 

Operational Amplifier, Dual with Dual Voltage 
Comparator 

MC3405 
MC3505 

Motorola 
tMotorola 

Operational Transconductance Amplifier 
CA3060 RCA 
CA3060 tRCA 
CA3060A t RCA 
CA3060B t RCA 
CA3080 RCA 
CA3080A t RCA 

Power Amplifier, Motor and Actuator Driver, to 24V, 3a 
IH8510C Intersil 
IH8510M t Intersil 
IH8520C Intersil 
IH8520M t Intersil 
IH8553C Intersil 
IH8553M t Intersil 

Power Amplifier/Switch (equivalent to an operational 
amplifier with uncommitted Darlington power output 
transistor), Programmable Gain 

CA3094 
CA3094A 
CA3094B 

tRCA 
tRCA 
tRCA 

Preamplifier, JFET (Impedance Converter) 
T1 00 Siliconix 
T300 S~iconix 

Preamplifier JFET (to precede operational amplifiers 
and comparators) 

HA-2000 t Harris 
HA-2005 HarriS 

Preamplifier, Low Noise. (60db gain, 15MHz 
bandwidth) 

ZN459C Ferranti 
ZN459T Ferranti 

Preamplifier, Precision (to precede operational 
amplifiers) 

LM121 
LM221 
LM321 
LM121A 
LM221 A 
LM321 A 

Preamplifier, Temperature Controlled 
/LA727C 
/LA727M 

tNational 
National 
National 

tNational 
National 
National 

Faircl'ild 
t Fairchild 

Preamplifier, with ALC transistor, for tape recorders 
LA3201 Sanyo 

Preamplifier with automatic level control, for tape 
recorders 

TDA1054 
TDA1oo2 

(Continued) 
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LINEAR-Amplifiers, Special Purpose (Cont'd) 

F1.I1Ction Device Source I..ile Function Device Source Line Function Device Source I..ile 

Special Purpose (Cont'd) Special Purpose (Cont'd) Special Purpose (Cont'd) 

Preamplifier with aLitomatic level control, for tape Video,IF and RF Amplifiers (Coot'd.) Wideband Amplifier with low level video detection (7 to 
recorders (Cont'd.) SL611C Plessey 200 MHz for log IF amplifiers) (Cont'd.) 

TA7055 Toshiba SL612C Plessey 70 SL1522 Plessey 

Programmable Channel Op Amp (one of 4 input SL1205 Plessey SL1523 Plessey 

stages can be connected to single output) SL1550 Plessey Wideband Amplifier, Logarithmic limiting (4 to 85 MHz) 140 
HA·2400 tHarris (668) SL1610C Plessey SL530C Plessey 
HA·2404 Harris (668) SL1611C Plessey 

Wldeband Amplifier, triple CD HA·2405 Harris (668) SL1612C Plessey 
:Q SL1030 tPlessey CA3035 tRCA 

::J Read Amplifier/Preamplifier (for magnetic tape RC733 Raytheon 
C) memory systems} 10 RM733 tRaytheon 

MC3467 Motorola CA3001 tRCA C MC3468 Motorola CA3OO2 tRCA 80 0 - R.F. Amplifier, Gated CA3004 tRCA 
0 MC1445 Motorola CA3005 tRCA 
(J) 

MCl545 tMotorola CA3006 tRCA 
(J.) CA3011 tRCA 

CJ) Signal Sources Switch, (Buffer Amplifiers with input 
CA3012 tRCA 

"- switches) CA3020 tRCA 
(J) TDA1028 Signetics 

CA3020A RCA - TDA1029 Signetics C/) CA3021 tRCA 
ttS Single ended Input/Output Amplifier, Triple 20 CA3022 tRCA :E CA3035 RCA CA3023 tRCA 90 

Two Wire Transmitter (Sends current Siglal over same TAA721 Siemens 

two lines from which it is powered) TAA722 Siemens 

LH0045 tNational TBA400 Siemens 

LH0045C National NE592 Signetics , 
SE592. t Sig1etics 

Video, IF and AF Amplifiers TAA263 Sigletics ~ 

592C AMD TBA1440 Sig'letics 
, 

592M tAMD TDA2541 Signetics ~ 733 tAMD IlA733 tSi!Jle1ics 
733C AMD 30 IlA733C Signelics 100 1 
HF5-23 DOC SG1401 tSiIiconG 

1 
HVA-23 DOC SG2401 Silicon G 
!!A703C Fairchild SG3001 t Silicon G 
!!A703M t Fairchild SG3401 Silicon G 
!!A733C Fairchild TDA440 Teletunken ; 

!!A733M t Fairchild !!A733C TI 
IlA753 Fairchild IlA733M tTl 
TBA970 Fairchild TA7027 Toshiba 
733C Intersil TA7060 Toshiba 
733M tlntersil 40 TA7061 Toshiba 110 
753 Intersil TA7081 Toshiba 
MC1350 Motorola TA7084 Toshiba 
MC1410 Motorola CA2800 TRW 
MC1510 tMotorola CA281 0 TRW 
MC1550 tMotorola CA2820 TRW 
MC1552 tMotoroia CA2830 TRW· 
MC1553 tMotorola CA2840 TRW 
MC1590 tMotoroia CA2870 TRW 
MC1733 tMotorola CA2875 TRW 
MC1733C Motorola 50 
NE592 Motorola Gain Controlled IF Amplifier 120 

SE592 tMotorola !!A757 Fairchid 

LM171 tNational I SL550 Piessey 

LM271 National I Limiting Amplifier/Detector (IF or RF) 

I LM371 National SL613C Plessey 
LM703 tNational i SU613C Plessey I LY703C National i LM733 tNational Voltage Controlled Amplifier 

LM733L National SSM2000 SSM I 
LM3011 National 60 SSM2020 SSM I AN606 Panasonic Wideband Amplifier with low level video detection (7 to I 
AN607 Panasonic 200 MHz for log IF amplifiers) 130 
AN608 Panasonic SL521 Plessey 
Sl541 Plessey SL571 Plessey 
SL550 Plessey SL525 tPlessey 

I 
SL560 Plessey SL613C Plessey 
SL610C Plessey SL1521 tPlessey 

(Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Arrays 

Function Device Source l.i1e Function Device Source l.i1e Function Device Source l.i1e 

Transistor Arrays Transistor Arrays (Cont'd) Transistor Arrays (Cont'd) 

Dual Transistors, Monolithic NPN Tightly Matched Darlington Pair and two Matched NPN Transistors Differential Pair and Three NPN Transistors (Cont'd.) 
AD810 tAD (Cont'd.) SL3046 Plessey 
ADS11 tAD SG3818A SiIiconG SL3086 Plessey 
AD812 tAD TA7047 Toshiba SL3145 tPlessey 
AD813 tAD Dual Darlington (NPN) SL3146 Plessey 
ADS14 tAD JlA3036M t Fairchtld CA3045 tRCA 
AD815 tAD SFC2036 tNPC CA3046 tRCA 
AD816 tAD SL305 Plessey CA3086 tRCA CD 
MPS301 Micro Power CA3036 tRCA CA3146 RCA "0 
MPS302 Micro Power CA3146A RCA ::l 
MPS303 Micro Power Dual Darlington (NPN PNP Quasi Complementary) l159 SGS C) 
MPS310 Micro Power TDA1410 SGS TBA331 SGS 
MPS311 Micro Power TDA1420 SGS C 

TCA671 Siemens 0 
MPS312 Micro Power Dual Darlington Switch TCA871 Siemens 
LM114 tNationai -ULN·2061M Sprague SG3045 SiIiconG 0 
LM114A tNational SG3046 SiIiconG 

Q) 

LM115 tNational Quad Darlington Switch Q) 

LM115A tNational ULN·2064B Sprague SG3146 Silicon G (J) 

LM3018 tNational ULN·2074B Sprague SG3821 SiliconG 
~ 

LM194 tNational ULN·2841 Sprague SG3886 SiIiconG Q) 

LM394 National ULN·2842 Sprague ULS-2045A tSprague -en 
LM3018A tNationai ULN·2843 Sprague ULN-2046A Sprague (tS, 

SL301 Plessey ULN·2844 Sprague ULN·2086A Sprague ~ 
SL360 Plessey ULN-2845 Sprague Three NPN and two PNP Transistors 
SL362 Plessey ULN-2846 Sprague CA3096 ' tRCA 
MAT'()1 tPMI (887) Four High Current NPN Transistors (Core Driver) CA3096A tRCA 

, MAT'()1A tPMI (887) FQ3724 Fairchild 
MAT'()1F tPMI (887)' FQ3725 Fairchild 

Five High Current NPN Transistors 

MAT'()1G tPMI (887) MHQ4001A 
SL3083 tPlessey 

Motorola 
MHQ4oo2A Motorola 

SL3183 tPlessey 
Dual Transistors, Monolithic PNP, Tightly Matched CA3083 tRCA 

AD820 tAD MH04013 Motorola CA3183 tRCA 
AD821 tAD MHQ4014 Motorola CA3t83A tRCA 
AD822 tAD MPQ3303 Motorola CA3083 tSignelics 
MPS350 Micro Power MPQ3725 Motorola 
MPS351 Micro Power MPQ3725A Motorola 

CA3183 tSigneIics 

MPS352 Micro Power MPQ4oo3 Motorola 
CA3183A t Signelics 

MPQ4oo4 Motorola 
TDA3083 Signelics 

Dual Transistors, Monolithic NPN, Logarithmic 
DH3725C National SG3Q83 t Silicon G 

Conformance DH6376C National SG3183 t Saicon G 
AD818 tAD 

AN807 Panasonic SG3183A t SUicon G 
MPS318 Micro Power 

CA3138 tRCA ULN-2083 Sprague 
MAT'()1 tPMI (887) 

CA3138A tRCA ULS·2083 tSprague 
MAT.()1A tPMI (887) 
MAT'()1F fPMI (887) CA3724 tRCA Five High Frequency NPN Transistors, (f>GHz) 

MAT.()1G tPMI (887) CA3725 tRCA SL3127 Plessey 
TPQ3724 Sprague CA3127 RCA 

Dual Transistors, Monolithic PNP, Logarithmic TPQ3725 Sprague 
Dual Darlington (NPN) and two NPN Transistors Conformance TPQ3725A Sprague 

MPS358 Micro Power SG3823 Silicon G 
Four High Current PNP Transistors (Core Driver) 

Dual Differential Amplifiers (NPN) with diode Dual Transistors, NPN, Matched plus a third transistor FQ3467 Fairchild 
SL303 Plessey FQ3468 FairchUd M5109 MiIstilishi 

Dual Matched Transistor Pairs, NPN MHQ3467 Motorola Dual Differential Amplifiers (NPN), to 120 MHz 

SL354 Plessey DH3467C National p.A3026 t Fairchild 

Darlington Pair and two Matched NPN Transistors Differential Pair and Three NPN Transistors p.A3054 Fairctild 

~3018M t Fairchild ~3045M t Fairchild LM3026 tNational 

~30j8AM t Fairchild ~3046C Fairchild L-M3054 National 

LM3018 tNational ~3086C Fairchild AN904 Panasonic 

LM3018A tNational MC3346 tMotorola CA3026 tRCA 

LM3118 tNational MC3386 tMotorola CA3054 RCA 

LM3118A tNational LM3045 tNational SG3822 SiIiconG 

SFC2018 tNPC LM3046 National ULN·2054A Sprague 

SL3018 tPlessey LM3086 'National Dual Differential Amplifiers (NPN), biasing, to above 
SL3018A tPlessey LM3145 tNational 100 MHz 
SL3118 tPlessey LM3145A tNational NE510 SigneIics 
SL3118A tPlessey LM3146 National NE511 Signelics 
CA3018 tRCA LM3146A National SE510 tSigneIics 
CA3018A tRCA SFC2046 tNPC SE511 tSigneIics 
CA3118 tRCA AN903 Panasonic 
CA3118A tRCA AN905 Panasonic Dual Differential Amplifiers (NPN), to 500 MHz 

SG3818 Silicon G SL3045 tPlessey CA3049 tRCA 

(Continued) (Continued) CA31 02 tRCA 

t Military Temperature Range (-55' to 125'C) * Typical Values 

Ie MASTER 1978 547 



Ie MASTER 

LINEAR-Arrays (Cont'd) 

FlIlCtion Device Source line Function Device Source line Function Device Source line 

Transistor Arrays (Cont'd) Transistor Arrays (Cont'd) Transistor Arrays (Cont'd) 

Dual Differential Darlington Amplifiers (NPN) with Seven High Current, High Voltage NPN Darlington Eight High Current, Hi!tl Voltage NPN Darlington 
Diode Bias String Amplifiers, Open Collector, to 5Ov, 500ma (Cont'd.) Amplifiers, Current Source (Cont'd.) 

CA3050 tRCA L203 SGS UON-2982A Sprague 
CA3051 RCA SG2001 SiliconG UON·2983A Sprague 

Three Differential Amplifiers (NPN) , SG2002 SiIicooG 70 UDN·2984A Sprague 

ULN·2047A Sprague SG2003 Silicon G Super Beta Differential Cascade Amplifier and three 
SG38S1 Siflcon G 

One Darlington PNP Pair, and one Current Mirror Pair NPN Transistors 140 
Q) SG38S2 Silicon G CA3095 tRCA 

~ 
with share9 Diode, and two PNP Transistors SG3853 Silicon G 

MC1416 Motorola UlN·2001 A Sprague Special Arrays ::J CA3084 RCA ULN·2002A Sprague C) 
FIVe High Voltage, High Current NPN Darlington ULN·2003A Sprague Audio Amplifier and three NPN transistors 

C Amplifiers 10 ULN·2004A Sprague LM389 National 
0 LB1287 Sanyo ULN·2005A Sprague CMOS (Three p channel and three n channel :;:: 
0 LB1288 Sanyo ULS·2001H tSprague 80 enhancement MOS Transistors tested for linear 
Q) 

Rve High Voltage, High Current NPN Darlington 
ULS·2002H tSprague operation) 

Ci5 Amplifiers, Source, for load connected to negative 
UL5-2003H tSprague CA3600 tRCA 

(J) UL5-2004H tSprague 
supply SN75466 TI Thyristor/Transistor Array (SCR, Programmable 

10... UDN·2956A Sprague Unijunction Transistor, PNPINPN Transistor Pair, NPN Q) SN75467 TI 
+00 UDN·2957A Sprague SN75468 n Transistor and Zener Diode) 150 
(J) 
q:s Seven NPN Transistors, Common Emitter SN75469 TI CA3097 tRCA 

~ SL3081 Plessey ULN2001 A TI Transistor/Diode Array (Three NPN Transistors two 
CA3081 tRCA 20 ULN2002A n Zener Diodes and one Diode) 
CA3081 5q1etics ULN2003A n 90 CA3093 RCA 
TDA3081 Signetics ULN2004A TI Eight SCRs 
SG3081 Silicon G 
ULN·2081 A Sprague 

Seven High Current, High Voltage NPN Darlington TCP241 0 TI 
Amplifiers, Open Collector, to SOv, 600ma TCP2411 n 

Seven High Current NPN Transistors, Common UlN·2011A Sprague 
Collector ULN·2012A Sprague 

SL3082 Plessey ULN·2013A Sprague 
CA3082 tRCA ' ULN·2014A Sprague 
CA3082 5q1etics ULN·2015A Sprague 
TDA3082 Signetics 30 

Seven High Current, High Voltage NPN Darlington 
SG3082 SiIicooG 
ULN·2082A Sprague 

Amplifiers, Open Coilector, to 95v, 500ma 100 
NES501 5qletics 

Seven NPN Darlingtons NESS02 Signetics 
LB1270 Sanyo NES503 Signetics 

Seven High Current Dartingtons NE5504 Signetics 

UlN·2031 A Sprague ULN·2021A Sprague 

ULN-2032A Sprague ULN·2022A Sprague 

ULN·2033A Sprague ULN·2023A Sprague 
ULN·2024A Sprague 

Seven High Current, High Voltage NPN Darlington ULN·2025A Sprague 
Amplifiers, Open Collector, to ~, 500ma 40 

XR2201 Exar tight High Current, High Voltage NPN Darlington 110 

XR2201M tExar Amplifiers, Open Collector, to SOv, 500ma 

XR2202 Exar ULN-2801 A Sprague 

XR2202M tExar ULN·2802A Sprague 

XR2203 Exar ULN·2803A Sprague 

XR2203M tExar ULN·2804A Sprague 

XR2204 Exar ULN·2805A Sprague 

XR2204M tExar Eight High Current. High Voltage NPN Darlington 
9665 FairctWd Amplifiers, Open Collector, to SOV, 600ma 
9666 Fairchild 50 ULN-2811A Sprague 
9667 Fairchild ULN·2812A Sprague 120 
9668 Fairchild ULN·2813A Sprague 

I MC1411 Motorola ULN·2814A Sprague 
MCt412 Motorola I UlN-2815A Sprague ! t.,iC1413 iviotoroia -

MC1416 Motorola Eight High Current, High Voltage NPN Darlington 

ULN2001 Signetics Amplifiers, Open Collector, to 95v, 500ma 

ULN2002 Signelics ULN·2821A Sprague 

ULN2003 Signelics UlN·2822A Sprague 

ULN2004 SIgneIi:s 60 ULN·2823A Sprague 

PBD352301 RIFA ULN·2824A Sprague 

PB0352302 RIFA ULN·2825A Sprague 130 

P80352303 RIFA Eight High Current, High Voltage NPN Darlington 
L201 SGS Amplifiers, Current Source 
L202 SGS UDN·2981 A Sprague 

(Continued) (Continued) 

t Military Temperature Range (-5S' to 12S'C) • Typical Values 

Bold face Indicates additional data Is provided on the page nOted. 
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LlNEAR-Comparators 

Offset Bias Offset Response Max. 
Voltage Current Current Tme Differential Supply 
mv (2S'C) (2S'C) (2S'C) ns Voltage Gain Fan Out Voltage Device Source 

Comparators-Single 

0.8 50nA 3nA 270 11 200K 5 to ±18 CMP.Q2 tPMI (906) 
CMP.Q2E PMI (906) 

600nA 25nA 180 11 200K 5 to ±18 CMP.Q1 tPMI (902) 
CMP.Q1E PMI (902) 

1.0 151lA lilA 60 5 1400 -6,12 RM710A Raytheon 

2.0 lOIlA lilA 6.5 6 -5.2,6 685L AMD 
685M tAMD 

(J) 
"'0 

12 6 5 -6,5 686M tAMD ::l 
(!) 

15~ 31lA 80 5 12.5K -6,12 TL81 OM ttl 
C 

20~ 31lA 40 5 40K" 10 -3 to -12,12 LM106 tAMD 10 0 
LM206 AMD 
LMl06 tNational -0 

Q) 
LM206 National 
LM106 tRaytheon 
LM206 Raytheon 
LM106 tn 

CD en 
~. 
Q) 

LM206 TI -. cn, 
40" 5 1250 1 -6,12 ~710M t Fairchild 

MCmO tMotorola 

~ 
~ 

LM710 tNational 20 
IlA71 0 t Signetics 
SG710 t Silicon G 
SFC2710 tNPC 
~710M ttl 

60 5 1250 1 -6,12 RM710 tRaytheon 

2.8 loonA 15nA 270 11 lOOK 5 to ±18 CMP.Q2C PMI (906) 

900nA 80nA 180 11 200K 5 to ±18 CMP.Q1C PMI (902) 

3.0 50nA lOnA 200 10 35K ±5 to ±18 ~734M t Fairchild 

loonA 10nA 165" 30 2ooK" 5 5,0 to ±15 LMll1 tn 

200" 30 2ooK" 5 5,Oto±15 AD111 tAD 30 
AD211 AD 
~111M t Fairchild 
111 tlntersil 
211 Intersil 
LM11l tMotorola 
LM211 Motorola 
LM111 tNational 
LM211 National 
SFC2111 tNPC 
SFC2211 NPC 40 
CA111 tRCA 
CA211 RCA 
LM111 tRaytheon 
LM211 Raytheon 
LMll1 tSignetics 
LM211 Signetics 
SGll1 t Silicon G 
SG211 Silicon G 

250 30 2ooK* 5 5,Oto ±15 LM111 tAMD 
LM211 AMD 50 

20nA 250" 15 15K 5-15, ±5-±15 8oo1M tlntersil 

5~ 21lA" 20 5 3K" 2 5,(-6, 5-± 15) LM161 tNational 
LM261 National 

lOIlA lilA 12 6 -6,5 686C AMD 

3.5 . 20llA 51lA 80 5 10K -6,12 TL510C TI 
TL810C TI 

4.0 50pA 25pA 200" 30 200K" 5 5,Oto±15 LF111 tAMD 
LF2l1 AMD 
~F111 t Fairchild 
LF111 tNational 60 
LF211 National 

(Continued) 

t Military Temperature Range (-55' to 125'C) " Typical Values 

Ie MASTER 1978 549 



Q) 

:2 
:::J 

<!) 

c: 
o -u 
Q) 

Q) 

en 

iC mASTER 

LINEAR-Comparators (Cont'd) 

Offset Bias Offset Response 
Voltage Current Current Trne 
mv (2S'C) (25'C) (25'C) ns 

Comparators-Single (Cont'd) 

4.0 (Cont'd.) 
21lA 0.5/lA 26 

12/lA 31lA 22 

5.0 10IlA 21lA 20 

20/lA 31lA 14' 

25JlA 511A 40 

40' 

35/lA 5/lA 48 

751lA 10IlA 40* 

l00nA 25nA 200' 

1300' 

150nA 50nA 1300' 

250nA SOnA 250' 

6.0 2/lA 0.75/lA 26 

20IlA 5/lA 22 

6O/lA 7.5/lA 16* 

250nA l00nA 250 

7.5 250nA 50nA 165' 

200* 

250 

iOO/oLA 15/lA 40* 

10.0 l50pA 75pA 200* 

l00nA 50* 

Comparators-Dual 

1.5 40 

2.0 l00nA 25nA 1300* 

250nA 50nA 1300* 

t Military Temperature Range (-55' to 125'C) 

550 

Max. 
Differential 
Voltage 

5 

5 

5 

5 

5 

5 

5 

5 

10 

36 

36 

15 

5 

5 

5 

10 

30 

30 

30 

5 

30 

Vee 

36 

36 

Gain 

5K' 

5K' 

3K' 

3K' 

40K* 

40K' 

1000 

750 

35K 

200K* 

200K' 

15K 

5K* 

5K* 

5K* 

15K 

200K* 

200K* 

2ooK* 

700 

200K* 

1400 

50K 

50K 
(Continued) 

* Typical Values 

Fan Out 

2 

4 

10 

10 

1 

10 

2 

5 

5 

5 

5 

Bold face indicates additional data is provided on the page noted. 

Supply 
Voltage Device Source 

, 

5,(-6, 5-± 10) SE527 tSignetics 

5,(-6, 5-± 10) SE529 t Signetics 

(-6,5 to ± 15) LM361 National 

±5 LMl60 t National 
LM260 National 

I 
LM360 National 

-3 to -12,12 LM306 National 
LM306 Raytheon 
LM306 TI 10 

-3 to -12,12 LM306 AMD 

-6,12 MC1710C Motorola 
LM710C National 

IlPC71 NEG America 
RC710 Raytheon 
SG710C Silicon G 

IlA710C Signetics 

±5 NE526 S91etics 
SE526 tSigletics 

-6,12 TL71 OM ttl 20 

±5 to ±10 /lA734C Fairchild 

2 to 36 TL331M ttl 

2 to 36 TL331C TI 

5-15, ±5-±15 8001C Intersil 

5,(-ii,5-±10) NE527 Si!Jletics 

5,(-6, 5-± 10) NE529 8q1etics 

±4.5 to ±6.5 I1A760M t Fairchild 
IlA760C Fairchild 

±6 to ±18 AD351J AD 
AD351K AD 30 
AD351S tAD 

5,0 to ±15 LM311 TI 

5,Oto±15 AD311 AD 

I 
/lA311C Fairchild 
311 Intersil 
LM311 Motorola 
LM311. National 
}LPC271 NEe A:nerica 
IlPC311 NEG America 
SFC23ii NPC 40 
CA311 RCA 
LM311 Raytheon 
LM311 Signetics 
SG311 SiIiconG 
/lAF311 Fairchld 

5,Oto±15 LM311 AMD 

-6,12 TL710C TI 
I SIOte ±15 ! LF311 AMD 

}LAF31l . Fairchild 
LF311 National 50 

1.7 to 6 M51201 Mitsubishi 

-6,12 RM711A tRaytheon 

2 to 36 LM193A tNational 
LM193A t Signetics 

2 to 36 LM293A National 
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MASTER SELECTION GUIDE 

lJINEAR-Comparators (Cont'd) 

Offset Bias Offset Response Max. 
Voltage Current Current TIme Differential Supply 
mv (2S'C) (25'C) (25'C) ns Voltage Gain Fan Out Voltage Device Source 

Comparators-Dual (Cont'd) 

2.0 250nA 50nA 1300- 36 50K 2 to 36' (Cont'd.) 
LM393A National 
LM293A ~tics 
LM393A Signetics 

10j-LA lj-LA S 6 -5.2,5 687AM tAMD 

10 6 -5.2,5 687M tAMD Q) 

15j-LA 3j-LA SO 5 12.5K -6,12 TL514M tTl 
TLS20M tTl 

"C 
::J 
C) 

20j-LA 3j-LA 30- 5 1250 1 -6,12 LM1514 tNational 
C 

40 5 40K- 10 -310 -12,12 SN52506 tTl 10 0 

40- 5 1250 -6,12 MC1514 tMotorola 
+oJ 
(.) 

RM1514 tRaytheon (J) 

3.0 l00nA 10nA 200- 30 200K- 5 5,010 ±15 LH2111 tAMD 
LH2211 AMD 

(J) 
C/). 

LH2111 tlnlersil 
~ 

(J) 
LH2111 tNational 
LH2211 National 

+oJ 
en 
CG 

LH2111 t S~netics ~. 
LH2211 S~1ics 

250 30 200K* 5,0 to ±15 1500M tAMD 20 
1500L AMD 

10j-LA lj-LA S 6 -5.2,5 687AL AMD 

10 6 -5.2,5 687L AMD 

3.5 20j-LA 3JlA SO 5 12.5K -6,12 TLSllM tTl 

5j-LA SO 5 10K -6,12 TL5l4C n 'c" 

TLS20C TI 

75JlA 10JlA 40- 5 700 1 -6,12 MC1711 tMotorola 

750 1 -6,12 JlA711M t Fairchild 
LM711 tNational 
RM711 tRaytheon 
JlA711 tSignetics 

60 5 750 1 -6,12 SG711 Silicon G 

SO 5 750 1 -6,12 JlA711M tTl 

4.0 500nA 75nA SO- 5 10K 2 5,010 ±15 LMll9 tAMD 
LM219 AMD 
LMl19 tNational 
LM219 National 
LMl19 t Signetics 
LM219 Signetics 

5.0 l00nA 25nA 1300- 36 50K 2 to 36 UA193 tNalional 40 
LM193 t Signetics 
LM193 tTl 

250nA 50nA 1300' 36 50K 2 to 36 LM293 National 
LM393 National 
LM293 S~netics 
LM393 Signelics 
LM293 TI 
LM393 TI 

600nA 150nA 5000 30 4.5 to 20 JlPC379 NEG America 

25JlA 5JlA 2S- 5 40K- 10 -3 to -12,12 TL506C TI 50 

30- 5 1000 1 -6,12 LM1414 National 

40' 5 1000 -6,12 MC1414 Motorola 
RC1414 Raytheon 

30JlA 5j-LA 33- 5 10K -6,12 TLSllC TI 

l00j-LA 15JlA 40- 5 700 1 -6,12 JlA711C Fairchild 
MC1711C Motorola 
SFC2711 NPC 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

LlNEAR-Comparators (Cont'd) 

Offset Bias Offset Response 
Voltage Current Current TIme 
mv (2S'C) (25'C) (2S'C) ns 

Comparators-Dual (Cont'd) 

5.0 lOOIJ.A 15/lA 40" 

65" 

7.0 250nA 50nA 1500" 

7.5 250nA 50nA 200" 

250 

201J.A 51J.A 18 

25 

loolJ.A 15/lA 40" 

8.0 1IJ.A . 0.21J.A 80' 

Comparators-Quad 

2.0" 201J.A 1j.LA" 55 

65 

2.0 l00nA 25nA 1300" 

250nA 50nA 1300" 

I 
I 

1
2
.
5 5nA 0.5nA 10ms 

1
3
.
0 75nA 25nA 130" 

5.0 l00nA 25nA 1300' 

t Military Temperature Range (-55' to 125'C) 

552 

Max. 
Differential 
Voltage Gain Fan Out 

5 700 1 

5 700 1 

36 25K 

30 200K" 5 

30 200K 

6 5Kt 10 

6 5K" 10 

5 700 

5 8K 2 

5 1.2Kt 10 

5 1.2Kt 10 

36 50K 2 

2ooK" 2 

36 50K 2 

200Kt 

36 25K 

15 400K* 

36 200K* 

(Continued) 

• Typical Values 

Bold face indicates additional data Is provided on the page noted. 

Supply 
Voltage Device Source 

-6,12 (Cont'd.) 
LM711C National 
RC711 Raytheon 
IJ.A711C Signetics 
SG711C Snicon G 
IJ.A711C TI 

-6;12 HAl7711 Httac.h,j 

2 to.36 LM2903 National 
LM2903 S~netics 
LM2903 TI 10 

5,0 to ±15 LH2311 AMD 
LH2311 tntersil 
MC3411 Motorola 
LH2311 National 
LH2311 Signetics 

5,0 to ±15 1500C AMD 

±5 NE521 Signetics 

±5 NE522 Signetics 

-6,12 TL720C TI 

5,Oto ±15 LM319 AMD' 20 
IJ.PC319 NEG America 
LM319 National 
LM319 Signelics 
TDA0319 Signetics 

±5 MC3430 Motorola 
MC3431 Motorola 

±5 I MC3432 Motorola 
MC3433 Motorola 

2-36/±1-±18 LM139A tAMD 
LM139A tlntersil 30 
LM139A tMotorola 
LM139A tNational 
CA139A tRCA 
SG139A t Silicon G 

I 2-36/t1-± 18 LM139A Signetics 

2-361 t l-t 18 LM239A AMD 

I LM339A AMD 
LM239A Intersil 
LM339A Intersil 
LM239A Motorola 40 
LM339A Motorola 
CA239A RCA 
CA339A RCA 
LM239A National 
LM339A National 
SG239A Silicon G 
SG339A Silicon G 

2-361 ± 1-± 18 LM239A Signetics 
LM339A Signetics 

2 to 36 L161 Siliconix (984) 50 

510 ±15 HA-4900 HarriS (739) 

2-36/± 1-t 18 LM139 tAMD 
1J.A139M t Fairchild 
LM139 ttntersit 
LM139 tMotorola 

I 
LM139 t Raytheon 
LM139 tNational 
CA139 tRCA 
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MASTER SELECTION GUIDE 

LlNEAR-Comparators (Cont'd) 

Offset Bias Offset Response Max. 
Voltage Current Current Time Differential Supply 
mv (25'Q (25'C) (2S'C) ns Voltage Gail Fan Out Voltage Device Source 

Comparators-Quad (Cont'd) 

5.0 loonA 25nA 1300* 36 2ooK* 2 2-36/±1-±18 (Cont'd.) 
LM139 tSigneIics 
SG139 t Silicon G 
LM139 tTl 
LM239 AMD 
LM339 AMD 
p.A339C Faircllld (]) 
LM239 Intersil '0 
LM339 Intersil :J 
LM239 Motorola 
LM339 Motorola 

10 (!) 

LM239 National 
LM339 National 

C 
0 

p.PCl77 NEC America 
..... 
() 

p.PC339 NEC America Q) 

LM239 Raytheon Q) 
LM339 Raytheon C/) 
CA239 RCA II... 
CA339 RCA Q) 

LM239 Signetics 20 
..... 
en 

LM339 Sigrelics 
SG239 Silicon G 

ctS 
~. 

SG339 SiIiconG 
LM239 TI 
LM339 TI 

250nA 50nA 1300* 15 2ooK* 1 3-15 HD54C909 tHarris 
HD74C909 Harris 
MM54C909 tNational 
MM74C909 National 

500nA 75nA 1300* 36 200K* 3-36 MC3505 tMotoroia 

2 Operational Amplifiers, 2 Comparators 
7.0 250nA 50nA 1300* 36 50K 2 2-361 ± 1-± 18 LM2901 Motorola 

LM2901 National 
LM2901 Raytheon 
LM2901 Signetics 
LM2901 n 

7.5 150nA 50nA 130* 15 4ooK* 5 to ±15 HA-490S tHarris (739) 

9.0 300nA lOnA 1300* 36 2-36/±1-±18 p.A775C Fairchild 

2 Operational Amplifiers, 2 Comparators 
10 500nA 1300" 36 3-36 MC3405 Motorola 40 

20 500nA 3nA" 2000' Vcc 2K 1 2 to 28 MC3302 Motorola 
f!A3302C Fairclild 
RV3302 Raytheon 
MC3302 Signelics 
SG3302 SiIiconG 

100nA 1300* Vee 2K 2 5 to ±15 LM3302 National 
""l 

Special purpose comparators (Alarm Circuits; Analog Digital Control Circuits; Comparators, Programmable; Level Detectors; Voltage Sensors, etc.) are 
listed under Linear Other Devices. 

t Military Temperature Range (-55' to 125'C) " Typical Values 
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LlNEAR-Consumer Circuits 

Function Device Sour{;e Line Function Device Source Une Function Device Source Una 

Consumer Circuits Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

Alarm Circuits: See Unear Other Devices, Alarms AMlFM Receiver System (Cont'd.) Audio, Power Amplifier, <5 Watts (Cont'd.) 
Amplifier, AGC/Squelch AN253 Panasonic HA1314 Hitachi 

LM170 tNational AN260 Panasonic HA1316 Hitachi 
LM270 National AN277 Panasonic 70 HA1325 Hitachi 
LM370 National SL437 Plessey HA1329 Hitachi 

Amplifier, with AGC, for recorders SL624C Plessey M5106 Mitsubishi 

TDA1054 SGS MCC401 Micro Comp M5115 Mitsubishi 
CD TDA1002 Signetics MCC402 Micro Comp M5115R Mitsubishi 
"0 

TA7055 Toshiba ANS66 Panasonic M5118 Mitsubishi 
::J TDA1220 SGS M5155 Mitsubishi 140 

C!l Amplifier, Dual with AGC, for stereo recorders 10 TDA1230 SGS M5156 Mitsubishi 
M5130 Mitsubishi TBA570 Signetics M5l182 Mitsubishi C 

0 Amplifier, Dual, Tone, for stereo recorders TBA700 S~netics M51512 Mitsubishi 
...... M5138 Mitsubishi ULN-2204A Sprague 80 M51513 Mitsubishi 
() TBA570 Telefunken MC1306 Motorola 
CD Amplifier, Hearing Aid 

TDA1083 Telefunken MC1384 Motorola 
CD MCC263 Micro Gomp 

MC1454 Motorola en MPS5OO3 Micro Power AM/FM/SSB Detector 
MC1554 tMotorola 

'-
MPS5014 Micro Power SL624C Plessey 

MC3360 Motorola 
CD /lPC12 NEG America 

AM/SSB Detector LM380 National 150 ...... 
OM200 Panasonic CJ) SL623C Plessey LM386 National as CA3078 tRCA 20 

~ OM2oo S~tics AM/FM Tuner Control and Clock LM388 National 

TAA370 ~tics AY3-8110 GI LM389 National 

AY3-8112 GI LM390 National 
AM IF Amplifier 

Stereomega GI 90 /lPC4l NEG America 
LM172 tNational /lPC1025 NEG America 
LM272 National Appliance TImer AN214 Panasonic . 
LM372 National FCM7040 Fairchild AN215 Panasonic 

AM Receiver System AY5-1230 GI AN252 Panasonic 
pA720 Faircrjld AY5-1231 GI AN374 Panasonic 160 
1lA7330 Fairchild AY5-1232 GI SL414 Plessey 
ZN414 Ferranti 30 AY5-l233 GI SL424 Ptessey 
HA1138 Hitachi AY5-1250 GI CA3020 tRCA 
HAll51 Hitachi AY5-1251 GI CA3094 tRCA 
LM1820 National CD22017 RCA LA4030 Sanyo 
LM1860 National UCN-4105 Sprague 100 LA4031 Sanyo 
AN259 Panasonic Audio Amplifier and Preamplifier, low power LA4032 Sanyo 
CA3088 tRCA TCA210 Signetics LA4050 Sanyo 
CA3123 tRCA LA4051 Sanyo 
TDA1046 Siemens Audio Amplifier, low power LA4100 Sanyo 170 
NE546 Signetics TBA915 S~tics LA4101 Sanyo 
TCA440 Signetics 40 Audio Controls, Stereo, dc operated LA4102 Sanyo 
TBA651 SGS TCA730 S~tics LA4200 Sanyo 
ULN-2137 Sprague TCA740 S~tics LA4201 Sanyo 
SN76635 TI 

Audio Driver 
LA4220 Sanyo 

AM RF, Mixer, IF MC1385 
LA4430 Sanyo 

Motorola TAA611 SGS p.PC30 NEG America MC3320 Motorola 110 
/lPG1013 NEG America TBA641 SGS 

MC3321 Motorola 
/lPC1021 NEG America National 

iBA820 SGS 
LM391 

S~tics 
TCA830 SGS 180 

AM/FM IF Ampmier NE540 NE540 ' Signetics 
/lA757 t Fairchild NE541 Signetics SE540 Signetics 
/lPC27 NEG America 50 Audio Noise Reduction, Compander. See Unear TCA160 Signetics 
I1PC577 NEG America Telecommunications Circuits TCA760 Signehcs 
AN203 Panasonic ULN-2280 Sprague I AN210 Panasonic Audio, Noise Reduction, Dolby I ULN-2281 Sprague 
AN353 Panasonic I1A73OO Fairchild 

! 
TBA0800 Telefunken I LA1201 Sanyo LM1101 National TCA830 Telefunken 

TAA99i Siemens LMll01A National 1120 I SN76000 TI I I 
TA7142 Toshiba NE545B Signetics 

I 
SN76011 TI /190 

AM/FM IF and AF Amplifier NE645B S~nehcs SN76021 TI 
TBA460 Siemens Audio, Power Amplifier, <5 Watts I SN76024 TI 

AM/FM Receiver System 60 TBA641 Fairchild i TA7083 Toshiba 

I1A721 Fairchild TBA820 Fairchild TA7200 Toshiba 

LM273 National HA1306 Hitachi TA7204 Toshiba 

LM274 National HA1310 Hitachi Audio, Power Amplifier, 510 Watts 
LM373 National HA1311 Hitachi I1A706 Fairchild 
LM374 National HA1312 Hitachi TBA800 Fairchild 
AN217 Panasonic HA1313 Hitachi 130 TBA8l 0 Fairchild 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 

554 Ie MASTER 1978 



MASTER SELECTION GUIDE 

LINEAR-Consumer Circuits (Cont'd) 

Function Device Source line Function Device Source line Function Device Source line 

Consumer Ci~cuits (Cont'd) Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

Audio, Power Amplifier, 5 10 Watts (Cont'd.) Audio Power Amplifier, > 10 Watts (Cont'd.) Audio Preamplifier (Cont'd.) 
TOA2002 Fairchid (643) STK035 Sanyo LA3134 Sanyo 
TOA2002A Fairchild (643) STK036 Sanyo LA3150 Sanyo 
HA1308 Hitachi STK050 Sanyo TAA263 Signetics 
HA1317 Hitachi STK055 Sanyo TAA310A Signetics 
HA1322 Hitachi STK057 Sanyo TAA1002 Signetics 
HA1338 Hitachi STK058 Sanyo TA7063 Toshiba 
HA1339 Hitachi STK060 Sanyo TA7120 Toshiba, CJ) 
TBA81 0 Hitachi STK062 Sanyo TA7122 Toshiba "0 
TBASOO In STK070 Sanyo TA7129 Toshiba :J 
M5112 Mitsubishi STK075 Sanyo TA7136 Toshiba CJ 
LM383 National STK077 Sanyo 

C LM383A National STK078 Sanyo Audio, Preamplifier with ALC 
.2 LM384 National STK080 Sanyo LA3201 Sanyo 
+'" 

TDA2002 National STK082 Sanyo LA321 0 Sanyo () 

TDA2002A National STK084 Sanyo TDA1054 SGS Q) 

IlPC571 NEG America STK086 Sanyo TA7055 Toshiba Q) 

IlPC578 NEG America STKOO30 Sanyo Audio, Preamplifier, Dual en 
IlPG1020 NEG America STKOO35 Sanyo XR4739 Exar ~ 

Q) 
IlPGl155 NEG America STK0040 Sanyo XR4739M tExar +'" 
IlPGll56 NEG America STK0045 Sanyo /-lA739 Fairchild 

Cf) 
as AN272 Panasonic STK0065 Sanyo /-lA381 Fairchild ~ AN315 Panasonic Audio Power Amplifier, Dual, <5 Watts IlA7305 Fairchild 

AN7150 PanasOOc LM377 National /-lA749 t Fairchild 
AN7151 Panasonic LM378 National HA1451 Hitachi 
SL415 Plessey LM1877 National HA1452 Hitachi 
SL425 Plessey AN274 Panasonic M5111 Mitsubishi 
TBA800 Plessey AN313 Panasonic M5152 Mitsubishi 
CA810 RCA ULN-2274 Sprague M51521 Mitsubishi 
CA2002 RCA ULN-2275 Sprague MC1303 Motorola 
CA3131 RCA ULN-2277 Sprague LM1303 National 
CA3132 RCA ULN-2278 Sprague LM381 National 
SI1010 Sanken TA7203 Toshiba LM382 National 
LA4420 Sanyo 

LM387 National 
STK011 Sanyo Audio Power Amplifier, Dual, 5 10 Watts 

TDA1037 Siemens DA-101 Delco AN215 Panasonic 

L165 SGS LM379 National AN264 Panasonic 

TBA800 SGS STK433 Sanyo AN360 Panasonic 

TBA81 0 SGS STK435 Sanyo AN370 Panasonic 

TCA940E SGS TDA1009 Signetics CA3048 RCA 

TDA2002 SGS Audio Power Amplifier, Dual, >10 Watts CA3052 RCA 

TDA2002A SGS STK040A Sanyo LA3115 Sanyo 

TDA1037 Siemens STK041 Sanyo LA3122 Sanyo 

TDA1004A Signetics STK043 Sanyo LA3133 Sanyo 

TDA1010 Signetics STK437 Sanyo LA3155 Sanyo 

TDA2611 Signetics STK439 Sanyo NE542 Signelics 

TBA81 0 Telefunken STK441 . Sanyo LM381 Signetics 

TCA940 Telefunken LM382 Signelics 

SN76005 TI 
AudiO Preamplifier LM387 Signelics 

Tostiiba 
ZN459C Ferranti PA239 Signelics TA7201 ZN459T Ferranti TCA490 Signelics TA7202 Toshiba 

TA7205 
HA1406 Hitachi ULN-2231 Sprague Toshiba National LM3080 SN76130 TI 

Audio Power Amplifier, > 10 Watts LM3080A National SN76131 TI 
LM391 National ML120 Mitsubishi 

SN76149 n 
ESM532 NPC IlPC566 NEG America 

TA71 08 Toshiba 
TCA940 SGS .. /-lPC573 NEG America 
TDA2010 SGS IlPC592 NEG America Audio Preamplifl9r, Quad 
TDA2020 SGS IlPC1016 NEG America XR4212 Exar 
SI1020 Sanken IlPC1023 NEG America XR4212M tExar 
SI1030 Sanken IlPG1024 NEG America Automotive Adaptive Sense Amplifier (one shot with 
SI1050 Sanken IlPG1027 NEG America peak detector adjusted shut off threshold) 
STK015 Sanyo IlPG1032 NEG America LM1815 National 
STK016 Sanyo AN127 Panasonic 
STK020 Sanyo AN136 Panasonic Automotive, Ignition Circuit 

STK022 Sanyo AN262 Panasonic MC3333 Motorola 
I 

STK024 Sanyo AN270 Panasonic Automotive, Spe9d Control Processor 
STK025G Sanyo CA3080 RCA MC14460 Motorola 
STK031 Sanyo CA3080A tRCA 
STK032 Sanyo LA3120 Sanyo Automotive, Speedometer Circuit 

(Continued) (Continued) SAYl15 In 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LlNEAR-Consumer Circuits (Cont'd) 

Function Device Source Une Function Device Source Line Function Device Source Line 

Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

Automotive, Tachometer Circuit. See Tachometer 
Circuit below. 

Calculator (Cont'd.) 
MN5550 Panasonic 
MN5556 Panasonic 70 

Clock (See also Digital CMOS Oscillators/Dividers) 
(Cont'd.) 

AY5-1203A GI 
Automotive, Voltage Regulator MN5701 Panasonic AY5-1204A GI 

FA8oo8 Hitachi MN5710 Panasonic AY5-1224A GI 
FA8025 Hitachi MN5750 Panasonic CK3500 GI 
TCA700 lIT MN5752 Panasonic ICM7028 Intersil 

Q) MC3325 Motorola 

"'0 MC3326 Motorola 
A4521 Rockwell 
A550 Ro,,"Xweli 

ICM7051 Intersil 
SAJ300 ITT 140 

::J Calculator 
(!) C/CF583 GI 

C 
C/CF585 GI 

0 C/CF589 GI 

+oJ C/CF593 GI 
() C/CF594 GI 

Calculator, Display Interface, (use with printer) 
C719 GI 
C720 GI 

10 
Calculator, Printing 80 

EA7251 EA 

TAA780 lIT 
TCA860 lIT 
C1200 LSIComp 
MC14440 Motorola 
MM5218 National 
MM5309 National 

Q) C/CF595 GI EA7261 EA MM5311 National 
Q) C/CF596 GI 
en C/CF598 GI 

C716 GI 
C717 GI 

MM5312 National 
MM5313 National 

~ C/CF599 GI C717X GI MM5314 National 150 
Q) C683D GI +oJ 
CJ) C/CF683 GI 
CO C685D GI 
~ C/CF685 GI 

C/CF687 GI 
C687D GI 
CF689 GI 
C689D/HV GI 
HD3633 Hitachi 
MPS2529 MOS 
MM5725 National 
MM5734 National 
MM5736 National 
MM5737 National 
MM5738 National 
MM5739 National 
MM5758 National 
MM5760 National 

C718 GI 
j.tPD299 NEG America 
1022 SMC 

20 Camera, Exposure Control 
MCC100 MicroGomp 90' 
MCC102 Micro Gamp 
MCC122 Micro Comp 
MCC127 Micro Gamp 
MCC129 Micro Camp 
MCC130 MicroComp 
MCC131 Micro Camp 
MCC132 MicroComp 

30 
MCC137 Micro Camp 
MCC580 MicroComp 
~PC551 NEG America 100 
~PC558 NEG Amenca 
~PC589 NEe America 

MM5315 National 
MM5375 National 
MM5376 National 
MM5377 National 
MM5378 National 
MM5379 National 
MM5382 National 
MM5383 National 
~PD811 NEC America 
~PD815 NEC America 
~PD816 NEC America 
CD22010 RCA 
CD22011 RCA 
CD22012 RCA 
CD22013 RCA 
CD22014 RCA 
CD22015 RCA 
MN6070 Panasonic 

160 

MM5762 National 
MM5763 National 
MM5764 National 
MM5765 National 
MM57123 National 
MM5766 National 
MM5767 National 
MM5777 National 
MM5780 Nationai 
MM5791 National 
MM5794 National 
MM5795 National 

Camera, Strobe lights 
MCC139 MicroComp 

Citizens Band Programmer, for PLL 
DS8900 National 

1

40 MM57190 National 
LC7120 San yo 
LC7123 Sanyo 

I 
Citizens Band Remote Controller and Display Driver 110 

FCB0801 Fairchild 

I Me3391 Motorola 
MN6080 Panasonic 

SAA1028 Signetics 
SAJ250 Slgnetics 
UCN-4103 Sprague 
UCN-4104 Sprague 
UCN-4112 Sprague 

Clock, Alarm Clock 
S1998A AMI 
SI998B AMI 
S1998C AMI 
S1998E AMI 
S1998F AMI 
S2622 AM! 

170 

MM57103 National LC7181 Sanyo EA5316 EA 
MM57104 National LC7190 Sanyo EA7316 EA 
MM57109 National LC7191 Sanyo EA7317 EA 
~PD276 NEe America 
~PD277 NEe America 
~PD278 NEG America 

50 
Citizens Band Controller 

TMS1022 TI 

3817 Fairchild 
CK3000 GI 
CK31 00 GI 

~PD284 NEe America Citizen Band, See linear Phase Locked CK3200 GI 
IlPD286 NEe . .c\merica Loops/Synthesizers 120 CK3400 GI 
IlPD299 NEe America ICM1115 Intersil 
f.LPD940 NEC America ICM7038 intersii Clock (See also Diaital CMOS Oscillators/Dividers) 

I . ~1-"'?74 AUI ;:.PD941 NEe America y ..... ," ''1111 iCM7049 Intersil 
~PD943 NEG America S1998A AMI ICM7050 Intersil 
~PD946 NEC America S1998B AMI MPS7111 Micro Power 
~PD947 NEG America 60 S1998C AMI MK50250 Mostek 
~PD950 NEG America S1998E AMI MK50253 Mostek 
~PD951 NEG America S1998F AMI MK50254 Mostek 
~PD952 NEG America S2622 AMI MM5316 National 
IlPD1201 NEG America S2709 AMI MM5370 National 
IlPD1601 NEe America S1856 AMI 130 MM5371 National 
MN5530 Panasonic AY5-1200A GI MM5375 National 200 
MN5540 Panasonic AY5-1202A GI MM5376 National 

(Continued) (Continued) (Continued) 

t Mlhtary Temperature Range (-55' to 125'C) • Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LINEAR-Consumer Circuits (Cont'd) 

FlJ1CIion Device Source Una Function Device Source Line Function Device Source Line 

Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) Consumer Circuits (Cont'd)· 

Clock, Alarm Clock (Cont'd.) FM IF Amp~fier/Detector (Cont'd.) FM Noise Canceller (Cont'd.) 
MM5385 National 1!A3089M t Fairchild LA2100 Sanyo 
MM5386 National HAl137 Hitachi FM Receiver System with squelch and scan control 
MM5387 National M5143 Mitsubishi Me3357 Motorola 
MM5396 National M5144 Mitsubishi 
MM5397 National M51172 Mitsubishi FM, RFIIF Amplifier 

MM531 08 National MC1351 Motorola AN219 Panasoric 
MM5402 National MC1356 Motorola CA3127 tRCA <D 
MM5405 National MC1375 Motorola TCA770 Signelics "C 
J.1PD832 NEG America LM1351 National FM Stereo Decoder :J 
J.1PD833 NEG America LM1841 National XR1310 Exar (!) 
fLPD5388 NEG America LM2111 National )!A732 Fairchild C MN6052 Panasonic LM2113 National )!A758 Fairchild .2 MN6053 Panasonic LM273 National )!A767 Fairchild +-' 
MN6091 Panasonic LM274 National )!A1310 Fairchild 0 
MN6092 Panasonic LM373 National HAll15 Hitachi <D 
CD22016 RCA LM374 National HAl120 Hitachi <D 
SAAl14 Signelics LM3065 National HAl142 Hitachi en 
UCN-4111 Sprague LM3075 National HAl156 Hitachi ~ 

<D UCN-4113 Sprague LM3089 National HAl173 Hitachi +-' 
UCN-4114 Sprague TBA120 National M5132 Mitsubishi 

(J) 

CCS 
Clock, Clock Radio IlPG1OO4 NEG America M5133 Mitsubishi :E. 

S1998A AMI IlPG1028 NEG America MC1310 Motorola 
S1998B AMI TAA661 Plessey LM1304 National 
Sl998C AMI TBA120 Plessey LM130S National 
S1988E AMI TBA750 Plessey LM1307 National 
Sl988F AMI CA2111A tRCA LM1310 National 
3817 Fairchild CA3014 tRCA LM1800 National 
CK3300 GI CA3041 RCA LM1810 National 
MM5282 National CA3042 RCA J.1PC554 NEG America 
MM5283 National CA3043 tRCA J.1PC585 NEG America 
MM5284 National CA3065 RCA J.1PC587 NEG America 

CA3075 tRCA IlPC1026 NEG America Coinbox Circuit CA3089 'tRCA AN211 PanasOrdc AYl-8622 GI LA1230 Sanyo AN271 Panasonic LM8091 Sanyo TDA1200 SGS AN362 Panasonic LM8092 Sanyo TDA1230 SGS AN363 Panasonic 
FM Detector. See Unear Phase Locked Loop CirCUits S041 Siemens SL758 Plessey 
and IF Amplifier/Detector below. TBA120 Siemens SL1310 Plessey 

TDA1047 Siemens CA758 RCA' 
FM IF Amplifier CA3089 Signetics CA1310 RCA 

J.1A753. Fairchild TBA120 Signelics CA3090A tRCA 
)!A3076 Fairchild TBA750 Signelics LA3300 Sanyo 
HAl150 Hitachi TCA420 Signelics LA3301 Sanyo 
HA1211 Hitachi TCA770 Signetics LA3350 Sanyo 
MC1350 Motorola ULN2111 Signelics TBA450 Siemens 
MC1355 Motorola ULN2211 Signetics J.1A758 Signetics 
MC3310 Motorola ULN-21ll Sprague TCA290 Signelics 
AN278 Panasonic ULN·2ll3 Sprague TDA1005 Signetics 
AN377 Panasonic ULN·2136 Sprague ULN·2120 Sprague 

. CA3002 tRCA ULN·2289 Sprague ULN-2l21 Sprague 
CA300S tRCA TBA120 Telefunken SN761 04 TI 
CA3006 tRCA SN76642 TI SN76105 TI 
CA3012 tRCA SN76643 TI SN76110 TI 
CA3028 tRCA SN76669 TI SN76111 TI 
CA3076 tRCA SN76675 TI SN76113 TI 
LA1111 Sanyo SN76689 TI SN76115 TI 
LA1222 Sanyo TA7028 Toshiba SN76116 TI 
ULN2208 Signelics 

FM, IF Amplifier, PLL, Squelch, narrow band TA7154 Toshiba 
ULN2209 Signetics 

SL660 Plessey TA7156 Toshiba 
ULN-2208 Sprague 

SL662 Plessey TA7159 Toshiba 
ULN-2209 Sprague 

SL664 Plessey SN76676 TI FM Tuner 
SN76678 TI 

SL665 Plessey TDA1062 Telefunken 

FM IF Amplifier/Detector 
FM Muting/Tuning Point System Four Channel Sound 

)!A2136 Fairchild HAl149 Hitachi p.A1312 Fairchild 
)!A3065 Fairchild FM Noise Canceller HA1327 Hitachi 
J.1A3075 Fairchild M5101l Mitstilishi HA1328 Hitachi 
)!A3089 Fairchild AN10l Panasonic HA1333 Hitachi 

(Continued) (Continued) (Continued) 
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LINEAR-Consumer Circuits (Cont'd) 

Function Source 

Consumer Circuits (Cont'd) 

Four Channel Sound (Cont'd.) 
HA1334 Hitachi 
MC1312 Motorola 
MC1314 Motorola 
MC131S Motorola 
LM18S2 National 
LM1853 National 
OSI5022 Panasonic 
CG392 Sigletics 
CG4n Sigletics 
TA7117 Toshiba 

Games, T.V. 
AY3-8500 GI 
AY~1 GI 
AY3-8550 GI 
AY3-855().1 GI 
AY3-86QO GI 
AY3-8600-1 GI 
AY3-8601 GI 
AY3-8602 GI 
AY3-8603 GI 
AY3-8604 GI 
AY3-8605 GI 
AY3-87oo GI 
AY3-8700-1 GI 
AY3-8900 GI 
AY3-8900-1 GI 
MPS71 00 MOS 
LM1889 National 
MM4789 National 
MM5789 National 
MM53104 National 
MM571 00 National 
MM571 05 National 
MM571 06 National 
VES Nortec 
C10091 Synertek 
SN76400 n 
SN76401 n 
SN76402 TI 
SN76423 n 
SN76424 n 
SN76425 n 
SN76426 n 
SN76427 n 
SN76428 n 
SN76429 n 
SN76430 n 
SN76431 n 
SN76442 TI 
SN76443 TI 

. SN76445 TI 
SN76450 TI 
SN76460 TI 
SN76462 TI 

I 
Games, T.V. Color Converter (converts game chip 
BIW outputs to Color) 

I AY3-8515-1 Gi 
AY3-8615-1 Gt 

Ground Fault Interrupter 
JlA7390 Fairchild 
MC3426 Motorola 
LM1850 National 

Microwave Oven Controller 
TMS1117 TI 

Motor Speed Regulator 
JlA7391 Fairchild 
MCC140 Micro Camp 

(Continued) LM1815 National 
.. 

t Military Temperature Range (-55' to 125'C) 
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Source 

Consumer Circuits (Cont'd) 

MotorlSpeedRegulator 
SL440 Plessey 
TCA900 SGS 
TCA91 0 SGS 
TOA1151 SGS 

Motor Speed Regulator, with erase oscillator, for tape 
recorders 

TDA 1 oo3A Signetics 

10 Motor Speed Regulator, with tape end indicator, for 
tape recorders 

TDA 1006 Signetics 

Motor, Stepping Motor Drive 
SAA 1027 Signetics 

Music, Electronic Piano Keyboard Interface 
AY1-1320 GI 

Music, Voltage Controlled Oscillator 
SSM2030 SSM 

20 Music, Voltage Controlled Transient Generator 
SSM2050 SSM 

Music, See Organ Circuits 

Organ, Arpeggio, Chord and Bass Accompaniment 
Generator 

M251 SGS 

Organ, Chord Generator 
AY5-1317A GI 

30 Sl63 Siemens 

40 

50 

I I 
I I 

60 

Organ, Delay Circuit, See also Analog Shift Registers 
under Linear 0ttIer Devices. 

S10110 AMI 
S10111 AMI 
TCA350 ITT 
SAD512 Reticon 
SAD1024 Reticon 

Organ, Electronic Attenuator 
MC3340 
CA3080 
CA3080A 

Organ, Frequency Divider, 4 Stage 
AY1-5051 

Organ, Frequency Divider, 5 Stage 
AY1-6721 15 

Organ, Frequency Divider, 6 Stage 
510129 
810130 
S10131 
AY1-1006 
AY1-2006 
AYl-6721 16 
HD3111 
MM5554 
MM5823 
MM5824 
LM3?16 _ .. 

Organ, Frequency Divider, 7 Stage 
S2193 
F4727 
AYHOO7B 
AY1-5050 
ITT3715 
SAA1024 
MC1302 
HBF4727 
HBF4737 

(Contir.ued) 

Motorola 
RCA 

tRCA 

GI 

GI 

AMi 
AMI 
AMI 
GI 
GI 
GI 
Hitachi 
National 
National 
National 
~~nvn 
~-.,,-

AMI 
Fairchild 
Gi 
GI 
ITT 
ITT 
Motorola 
SGS 
SGS 

• Typical Values 

I 
I 
I 
I 

70 

80 

90 

100 

110 

130 

Device Source 

Consumer Circuits (Cont'd) 

Organ, Frequency Divider, 7 Stage (Cont'd.) 
SAJ21 0 SGS 
SAJ41 0 Siemens 
SAJ110 SigneIics 

Organ, Counter/Divider, .;. 2',210,211,212,215,211 
AY9-1000 GI 

Organ, Frequency Generator. See also Organ, Top 
Octave Generator 

M081 SGS 
M082 SGS 
MOB7 SGS 
SAJ205 Siemens 

Organ, Gate for Key Contact 
TDA0470 ITT 
H629 SGS 
H632 SGS 

Organ, Latch Pedal Sustain 
M147 SGS 

Organ, Noise Generator 
S2688 AMI 
MM5837 National 

Organ, Priority Latching Network 
AY1~1313 GI 

Organ, Rhythm Circuit 
S2566 AMI 
S2567 AMI 
S8890 AMI 
S9660 AMI 
AY5-1315 GI 
MCM6550 Motorola 
MM5871 National 
LM8271 Sanyo 
LM8272 Sanyo 
LM8371 Sanyo 
LM8372 Sanyo 
LM8471 Sanyo 
LM8972 Sanyo 
M252 SGS 
M253 SGS 
M254 SGS 
M255 SGS 

Organ, Serial to Parallel Converter, 33 Bits 
MM5559 

Organ, Top Octave Generator 
850240 
S50241 
S50242 
S50243 
S50244 
S50245 
AY1-0212 
AY1-0212A 
AY3-0214 
AY3-0215 
1"\ I ,.rV"lU 

MK50240 
MK50241 
MK50242 
MM5555 
MM5556 
MM5832 
MM5833 
MM5891 
NC1183 
NC1184 
LM8071 

National 

AMI 
AMI 
AMI 
AMI 
AMI 
AMI 
GI 
GI 
GI 
G! 
Ut 

Mostek 
Mostek 
Mostek 
National 
National 
National 
National 
National 
Nitron 
Nitron 
Sanyo 

140 

150 

160 

170 

180 

190 

Bold face Indicates additIonaJ data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LlNEAR-Consumer Circuits (Cont'd) 

FtJ1ction Device Source Line Function Device Source Line Function Device Source Line 

Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

Organ, Voltage Controlled Riter, Four Stage Switches, Capacitance or Touch Sensing (Cont'd.) lV. Channel Display (Cont'd.) 
SSM2040 SSM U113 Telefunken AY5-8301 GI 

Radio Receiver, Noise Inverter for car radios U221 Telefunken T.V. Channel Display with Time 
TDA1068 Telefunken Tachometer Circuit AY5-831 0 GI 

Radio, Receiver, Counter/Display and Clock SAK215 m AY5-8311 GI 

AY5-8100 GI LM2907 National AY5-8321 GI 

AY5-8102 GI LM2917 National AY5-8322 GI 
ANS03 Panasonic AY5-8324 GI 

(]) 

Remote Control Transmitters, Receivers. See Citizen SN7681 0 TI AY5-8320 GI :Q 
Band and lV. Remote Control above ::J 

Telephone. See Linear Telecommunication Circuits MM5318 National CJ MM5810 National RF Amplifier/Mixer 
Timers. See Appliance Timers,-Clock, Watch circuits in MM5841 National C CA3005 tRCA 

CA3006 tRCA this section and Linear Timers MM58106' National .2 
+J 

CA3049 tRCA T.v. Channel Selection (,) 

CA3127 tRCA Tuning Voltage Stabilizer, for use with variable M51230 Milsubishi Q) 

SD6000 Signetics capacitance diodes M51231 MitsOOishi Q) 
ZTK6.3 ITT 

/lPC1009 NEC America C/) 
!iF DetectorlVideo Amplifier ZTK9 ITT 

SL510 Plessey ZTKll ITT 
LB1500 Sanyo 

SL511 Ptessey ZTK18 ITT 
LB1501 Sanyo 

CA3068 RCA ZTK22 ITT 
LB1515 Sanyo 

Servo Driver ZTK23 ITT 
SAS560 Siemens 
SAS570 Siemens 

NE543 Signetics ZTK33 ITT SAS580 Siemens 
NE544 Signetics TAA550 Signetics SAS590 Siemens 
NE644 Signetics TCA530 Signetics TDA2620 Signetics 

Security Systems Detector TCA750 Signetics TDA2630 Signetics 
L911 Siliconix (983) TAA550 SGS TDA2631 Signetics 

Smoke Detector lV. AFT System ML231 . TI 

MEM4962 GI IlA3064 t Fairchild ML232 TI 

MEM4963 GI HAll08 Hitachi SN76701 n 
MCC158 Micro Comp HA1126 Hitachi . SN76702 TI 
MCC258 Micro Comp M5134 Mitsubishi SN76710 TI 
MD4301 Mitel M5135 Mrtsubishi SN76721 n 
MC14461 Motorola MC1364 Motorola SN76727 TI 
MC14462 Motorola LM3064 National TM4357 Toshiba 
LM1801 National IlPC423 NEC America T.V. Chroma Circuits 
NF5301 National AN220 Paoasonic 

IlA746 Fairchild 
ESM427 NPC AN221 Panasonic 

IlA780 Fairchild 
SM110 Siliconix AN222 Panasonic 

IlA781 Fairchild 
SM120 Siliconix AN320 Panasonic JLA787 Fairchikl 

Sonar Transceiver AN321 Panasonic 
IlA788 Fairchild 

LM1812 National AN325 Panasonic JLA3067 Fairchild 
AN326 Panasonic TAA630 Fairchild SSB Detector CA3044 tRCA 

SL623C Plessey TBA51 0 Fairchild 
CA3064 tRCA TBA520 Fairchild SL624C Plessey CA3139 RCA TBA540 FaircIWd 

Synthesizers. See Linear Phase Locked LA1364 Sanyo TBA560 Faircllld 
Loop/Synthesizer Circuits ULN-2264 Sprague TBA990 Fairchild 

SN76565 TI TDA251 0 Fairchild Switches, Capacitance or Touch Sensing TA7050 Toshiba TDA2521 Faircllld 59260 AMI (364) TA7070 Toshiba HA1153 59261 AMI (364) Hitachi 

59262 AMI (359) lV. Camera Sync. Generator HAl157 Hitachi 

S9263 AMI (364) 3262A Fairchild HA1158 Hitachi 

59264 AMI (364) 32628 Fairchild HAH77 Hitachi 

59265 AMI (364) ZNA134 _ Ferranti M5108 MiIstbshi 

59266 AMI (359) MM5320 National M5192 Mitsubishi 

SAS560 Siemens MM5321 National M5190 Mitsubishi 

SAS570 Siemens MN6060 Panasonic MC1323 Motorola 

SAS580 Siemens TV, CATV Amplifiers 
MC1324 Motorola 

SAS590 Siemens MC1327 Motorola 

Siemens 
CA2100 TRW MC1398 Motorola TCA205 CA2300 TRW 

SAS660 Telefunken CA2301 TRW 
MC1399 Motorola 

SAS670 Telefunken CA2418 TRW 
LM746 National 

SAS6600 Telefunken CA2600 TRW 
LM1828 National 

SAS6610 Telefunken LM1848 National 
SAS6700 Telefunken 

CA2601 TRW LM3067 National 
SAS6710 Telefunken TV. Channel Display LM3070 National 
Ull2 Telefunken AY5-8300 GI LM3071 National 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LlNEAR-Consumer Circuits (Cont'd) 

Function Device Source line Function Device Source Line Function Device Source Line 

Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

T.V. Chroma Circuits (Cont'd.) T.V. Chroma Circuits (Cont'd.) 70 T.V. Horizontal Processor (Cont'd.) 
LM3126 National TBA396 Signetics TDA9500 In 
TBA51 0 National TBA500 Signetics MC1391 Motorola 
TBA530 National TBA51 0 Signetics MC1394 Motorola 140 
TBA540 National TBA520 Signetics LM1391 National 
TBA560 . National TBA530 Signetics LM1394 National 
TBA990 National TBA540 Signelics TBA920 National 
p.PC29 NEC America TBA550 Signelics p.PC570 NEC America 
p.PC31 NEC America TBA560 Signelics SL451 Plessey 
p.PC32 NEC America 10 TBA990 Signetics TBA920 Plessey 
p.PC562 NEC America TCA640 Signetics 80 TBA940 Plessey 
p.PC580 NEC America TCA650 Signetics TBA950 Plessey 
IlPC13BO NEC America TCA660 Signetics CA1391 RCA 
IlPCl381 NEC America TCA800 Signetcs CA1394 RCA 150 
AN225 Panasoric TDA2500 Signetics CA3147 RCA 
AN227 Panasonic TDA251 0 Signetics CA920 RCA 
AN234 Panasonic TDA2520 Signetics LA1384 Sanyo 
AN235 Panasonic TDA2522 Signetics TBA720A Signetics 
AN236 Panasonic TDA2523 Signetics TBA920 Signetics 
AN237 Panasonic 20 TDA2530 Signetics TDA2571 Signetics 
AN242 Panasonic TDA2560 Signetics 90 TDA2573 Signetics 
AN281 Panasonic TDA2670 Signetics TDA2581 Signetics 
AN282 Panasonic ULN-2114 Sprague TDA2590 Signetics 
AN288 Panasonic ULN-2124 Sprague ULN-2291 Sprague 160 
AN289 Panasonic ULN-2127 Sprague ULN-2294 Sprague 
AN342 Panasonic ULN-2216 Sprague SN76525 TI 
AN343 Panasonic ULN-2224 Sprague TA7151 Toshiba 
AN380 Panasonic ULN-2228 Sprague T.V. Horizontal & Vertical Processor 
SL901 Plessey ULN-2229 Sprague M5188 Mitsubishi 
SL917 Plessey 30 ULN-2269 Sprague LM1880 National 
SL918 Plessey ULN-2298 Sprague 100 AN202 Panasonic 
Sl1327 Plessey TBA520 Telefunken AN232 Panasonic 
TBA520 Plessey TBA530 Telefunken AN332 Panasonic 
TBA530 Plessey TBA540 Telefunken AN334 Panasonic 170, TBA540 Plessey TBA560 Telefunken LA1381 Sanyo 
TBA560 Plessey TBA990 Telefunken LA1382 Sanyo I TBA990 Plessey TDA2l40 Telefunken TCA511 SGS 
TCA800 Plessey TDA2150. Telefunken 
CA1398 RCA TDA2151 Telefunken T.V. Picture Sharpness 

CA3066 RCA 40 TDA2160 Telefunken TA7126 Toshiba 

CA3067 RCA TDA2161 Telefunken 110 TV Remote Control (also for other remote control 
CA3070 RCA SN76242 TI applications) 
CA3071 RCA SN76243 TI S2600 AMI 
CA3072 RCA SN76246 TI 52601 AMI 
CA3121 RCA SN76267 TI S2742 AMI 

1

180 

I CA3125 RCA SN76298 TI S2743 AMI 
CA3126 RCA TA7053 Toshiba S2744 AMI 

I I CA3128 RCA TA71 02 Toshiba AY5-8410 GI 
CA3135 RCA TA7l 03 Toshiba AY5-8411 GI 
CA3137 RCA 50 ~A7141 Toshiba AY5-8420 GI 
CA3143 RCA TA7150 Toshiba 120 AY5-8450 GI 
CA3144 RCA TA7l61 Toshiba AY5-8460 GI 
CA3170 RCA TA7168 Toshiba AY5-8461 GI 
CA3172 RCA TA7169 Toshiba SAA1024 GI 
LA1366N Sanyo I T.V. Color Bar Generator I SAA1025·01 GI 1190 

I 
LA1367 Sanyo I MM5332 National I I SAA1025·02 GI I I LA1368 Sanyo I I SAA1024 lIT I I ! Ai c- T.V r.flnvernenl'O r.irl'''it ......... t":: .-~,3S9 "anyo ~AA10~5 III 

LA13i" Sanyo nM! ,"+ nilaClli SAAl130 lIT 
LA1374 Sanyo 60 HA1147 Hitachi MC14422 Motorola 
LA1375 Sanyo HA1148 Hitachi MC6525 Motorola 
LA1376 Sanyo TV. Games, see Games, TV. 130 MC6526 Motorola 
LA1397 Sanyo MC6527 Motorola 
MC1327 Signetics T.V. Horizontal Processor LM1812 National 
MC1399 Signetics p.A1391 Fairchild CA3035 tRCA 200 
TAA630 Signetics p.A1394 Fairchild SAF103l Signetics 
TAA6301 Siemens TBA920 Fairchild SAF1032 Signetics 
TBA327 Signetics HA1160 Hitachi M054 SGS 
TBA395 Signetics TDA9400 lIT M055 SGS 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to l25'C) • T ypical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont'd) 

Function Device Source Line Function Device Source Line Ft.Ilction Device Source li1e 

Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

T.V. Remote Control (also for other remote control lV. Sound Circuit (Cont'd.) T.V. Tuning Indicator 
applications) (Cont'd.) AN240 Panasonic AY3-8330 GI 

Ml024 SGS ,AN241 Panasonic T.V. Tuning System 
Ml025 SGS AN255 Panasonic Economega GI 
SAB2000 Telefunken AN341 Panasonic Omega GI 
SAB201 0 Telefunken AN340 Panasonic 
SAB2020 Telefunken SL432 PlesSey T.V. Vertical Deflection 
U318M Teleflllken SL437 Plessey TDAl170 Faircllld (]) 
U321M Telefunken TAA570 Plessey 

M5l88 Mitsubishi '0 
SN76730 TI TAA661 Plessey 

MC1393 Motorola ::J 
TM4500 Toshiba TBA120 Plessey 

~PC572 NEG America (!) 
JlPC1031 NEG America 

T.V. Signal Processor (Jungle Circuit) TBA750 Plessey AN232 Panasonic C 
HA1155 Hitachi CA2111 tRCA . AN332 Panasonic 

0 
HA1159 Hitachi CA3041 RCA AN334 

+-' 
Panasonic 0 HA1180 Hitachi CA3042 RCA LAl383 Sanyo Q) 

MC1344 Motorola CA3043 tRCA TDA1170 SGS Q) 
LM1845 National CA3065 RCA TDAt270 SGS (J) 
AN228 Panasooic CA3075 tRCA TDA2600 Signetics AN229 Panasooic 1.-

CA3l34 RCA TA7152 Toshiba Q) 
AN230 Panasooic +-' 

AN231 Panasonic LA1363 TA7166 Toshiba (/). 

AN249 LA1365 Video. Circuits. 
as 

.. --- - ... ---_ .... - ---~~ 
AN328 Panasooic TBA970 Fairchild 
AN331 Panasonic TDA1290 SGS AY3-8900 GI 
AN349 Panasonic TBA120 Siemens A Y3-8900-1 - GI 
AN350 Panasonic TBA120 Signetics HA1l44 Hitachi 
SN76544 Plessey TBA750 Signetics HAll52 Hitachi 
TBA550 PlesSey TDA2610 Signetics M5167 Mitsutm 
CA3120 RCA ULN2111 Signetics M5l68 Mitsubisll 
CA3l42 RCA ULN22ll Signetics M5l69 Mitsubisti 
LAl388 Sanyo ULN-2lll Sprague M518l MiIsWsIl 
LA3l8l Sanyo ULN-2165 Sprague M5l84 Mitsubisli 
LA3182 Sanyo ULN-2211 Sprague MC1330 Motorola 
LA3l87 Sanyo ULN-2212 Sprague MC133·1 Motorola 

. TBA311 SGS TBA120 Telefunken MC1349 Motorola 
TBA550 Signetics SN76643 TI MC1350 Motorola 
TBA890 Signetics SN76651 TI MC1352 Motorola 
TBA900 Signetics SN76660 n LM1807 National 
TDA2680 Signetics SN76665 TI LM1889 National 
TDA2690 Signetics SN76666 TI TBA440 National 
ULN-2125 Sprague 

SN76688 TI ~PC50 NEG America 
SN76524 TI 

TA7051 Toshiba ~PC595 NEG America 
SN76544 TI 

TA7071 Toshiba ~PC596 NEG America 
SN76545 TI AN239 Panasonic 

TA7072 Toshiba 
TV. Sound Circuit· TA7073 Toshiba 

AN245 Panasonic 

~A3065 Fairchild TA7130 Toshiba 
AN246 Panasonic 

HA1124 Hitachi TA7146 Toshiba 
AN247 Panasonic 

HA1125 Hitachi AN248 Panasonic 

HA1154 Hitachi T.V. Timer, Programmable AN279 Panasonic 

TDA1035 In MM531 00 National AN349 Panasonic 
M5143 Mitsubishi MM53105 National AN350 Panasonic 

M5144 Milsubishi T.V. Tone Control 
SL437 Plessey 

MC1331 Motorola TA7l25 Toshiba 
SL456 Plessey 

MC135l Motorola SL457 Plessey 

MC1357 Motorola lV. Touch Tuner. See also Switches, Capacitance TBA440 Plessey 

MC1358 Motorola above. TCA270 Plessey 

TDA1190 Motorola TDA2620 Signetics TDA440 Plessey 

LM1351 National TDA2630 Signetics CA270 RCA 
LM1808 National TDA2631 Signetics CA1352 RCA 
LM2111 National SAS660 Telefunken CA3068 RCA 
LM2113 National SAS670 Telefunken CA3136 RCA 
LM3065 National LA1352 Sanyo 
TBA120 National T.V. Tuner Controller LA1353 Sanyo 
~PC16 NEG America AY3-8203 GI TBA1440 Siemens 

~PC558 NEG America AY5-8290 GI TBA1441 Siemens 
~PC575 NEG America MEM4956 GI TBA440 Signetics 
~PC576 NEG America T100l GI TBA1440 Signetics 
JlPC1022 NEG America T1101 GI TBAl441 Signetics 
AN239 Panasonic T1201 GI TBAl4406 Signetics 
AN206 Panasonic JlPG1010 NEG America TCA270 Signetics 

(Continued) JlPC10ll NEG America (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LlNEAR-Consumer Circuits (Cont'd) 

I 
I 
I 
I 

Function Device Source 

Consumer Circuits (Cont'd) 

T.V. Video Circuits (Coot'd.) 
TCA540 Signelics 
TOA2540 Signelics 
TOA2541 Signelics 
TDA440 SGS 
TOA440 Telefunken 
TDA4400 Telefunken 
TDA441 0 Telefunken 
TDA4420 Telerui1ken 
TOA4421 Telefunken 
SN76600 TI 
SN76644 TI 
SN76650 TI 
TA7069 Toshiba 
TA7074 Toshiba 
TA7076 Toshiba 
TA7124 Toshiba 
TA7145 Toshiba 
TA7147 Toshiba 
TA7162 Toshiba 
TA7175 Toshiba 

Video Tape Recorder 
AN301 Panasonic 
AN302 Panasoric 
AN303 Panasoric 
AN304 Panasoric 
AN305 Panasonic 
AN306 Panasonic 
AN307 Panasoric 
AN316 Panasonic 
AN318 Panasonic 
AN605 Panasonic 
TDA2700 . Signetics 
TDA271 0 Signetics 
TOA272O Signetics 
TDA2730 Signetics 

Watch, Analog (See also Digital CMOS 
Oscillators/Dividers) 

ICM7047 
MCl4450 
MC14451 
I-IPD809 
CD22004 
SY5008 

Watch, Digital (See also Digital CMOS 
Oscillators/Dividers) 

S1424A 
Si424C 
S1427A 
S2732 
S2733 

. S10305 
HD04821 
HD04822 
HD04823 
H004830 
HD04831 
MD4111 
HD4205 
300 
313 
352 
359 
367 
371 
398 
405 
5810 

(Continued) 

Intersil 
Motorola 
Motorola 
NEG America 
RCA 
Synertek 

AMI 
AMi 
AMI 
AMI 
AMI 
AMI 
Harris 
Harris 
Harris 
Harris 
Harris 
Hitachi 
Hitachi 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Intel 

t Military Temperature Range (-55' to 125'C) 

562 

Una Function Device Source Una Function Device Source Line 

Consumer Circuits (Cont'd) Consumer Circuits (Cont'd) 

Watch, Digital (See also Digital CMOS Watch, Digital (See also Digital CMOS 
Oscillators/Dividers) (Cont'd.) 70 Oscillators/Dividers) (Cont'd.) 140 

ICM1424 Intersil TA6656 RCA 
ICM7200 Intersil TA10H6 RCA 
ICM7202 Intersil TA10177 RCA 
ICM7203 Intersil TAl 0294 RCA 
ICM7204 Intersil SCL5430 SSS 
ICM7210 Intersil SY5001 Synertek 
ICM7214 Intersil SY5002 Syr.srtak 

10 ICM7220 Intersi! SY5OO7 Synertek 
ICM7221 Intersil 
ICM7222 Intersil 

Watch, Digital Calculator 
80 MM58101 National 150 

MPS7145 Micro Power MM58102 National 
MPS7155 Micro Power 
MPS7175 Micro Power 
MC14440 Motorola 
MC14470 Motorola 

Watch Message 
325 Hughes 
328 Hughes 

MC14479 Motorola Watch, Stopwatch 
MC14480 Motorola 400 ' Hughes 

20 MC14481 Motorola ICM7045 Intersil 
MCC14482 Motorola ICM7205 Intersil 
MC14483 Motorola 90 ICM7215 lntersil 
MM581 04 National C1200 LSIComp 160 
MM58115 National MM5865 National 
MM58117 National GD22007-1 RCA 
MM58118 National GD22008-1 RCA 

MM58119 National DF213 SIiconix (981) 

MM58120 National DF214 SiIconix (981) 

MM5829 National SY5009 Synertek 

MM5860 National 
30 MM58601 National 

MM5880 National 100 
MM5880t Nat!OOal 
MM5882 National 
MM5885 National 
MM5886 National 
MM5890 National 
MM58127 National 
MM58128 National 
MM58129 National 

40 MM58130 National 
I-IPD8lO NEG America 110 
I-IPD819 NEG America 
I-IPD824 NEG America 
I-IPD826 NEG America 
I-IPD828 NEG Amenca 
,u.PD829 NEG America 
~D844 NEG America 
5024 Nortec 
5055 Nortec 
MN6050 Panasonic 

50 MN6051 Panasonic 120 
MN6052 Panasonic 
MN6053 Panasonic 
MN6070 Panasonic 
MM6090 Panasonic 
MN6091 Panasonic 
MN6092 Panasonic 
MS680 RTC 
"C58< IVI"" I nlv i 

I 
MS682 RTC 

60 MS683 RTC 1'~ CD22001 RCA I CD22002 RCA I 
CD22003 RCA 
CD22005 RCA 
CD22006 RCA 
CD22007 RCA 
CD22oo8 RCA 
CD22009 RCA 

(Continued) 

• Typical Values 

Bold face incflCates additional data Is provided on the page noted. 
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LINEAR-Followers 

Bias Offset Voltage Unity Gain Slew 
Current Voltage Drift Bandwidth Rate Output ;Supply 

na 2S'C mv 2S'C !lvrc MHz min v/lJS v@ma ~Range Comments Device Source 

Followers 

0.1 10 25' 100- 1000 9@90 ±5 to ±20 Fast Follower LH0033 tNational 

50 400 200 3000 10 @ 200 ±11 to ±la Very Fast, FET 9963 tOEI 

0.15 20 25' 100' 1000 9@90 ±5 to ±20 Fast Follower LH0033C National 

9.2 25 300' 200' 2000 10 @ 200 ±5 to ±20 Very Fast Follower LH0063 tNational 

50 300' 200' 2000 10 @ 200 ±5 to ±20 Very Fast Follower LH0063C National 
(J) 
"0 

0.2' 50 300' 300' 2000 10 @ 200 ±5 to ±20 Gain 0.094 (50 ohm) 3553 t Burr-Brown ::l 

1.0 10.0 - - 4' 12@2 ±5 to ±la Follower TCA410A Signetics 
C) 

C 
3 4.0 6' 12- 30' 10@1 ±5 to ±la Follower, replaces 102 SG210 Silicon G 0 

20' 30' 10@1 ±5 to ±la Follower, replaces 102 LM2Hl AMD 
+-' 
() 

LM210 Motorola 10 (J) 

LM210 National Q) 
C/) 

Dual 210 Follower LH221 0 National ~ 

10' 20- 30' 10@ 1 ±5 to ±la Follower, replaces 102 110 tlntersil 
210 Intersil 

Q) 
+-' 
CJ) 
('(1 

12- 12' 30' 10@1 ±5 to ±1a Follower, replaces 102 SGll0 t Silicon G ~ 

20' 30' 10@1 ±5 to ±la Follower, replaces 102 LMll0 tAMD 
JlAll0M t Fairchild 

LMll0 tMotorola 
LMll0 tNational 

Dual 110 Follower LH2110 Intersil 20 
LH2110 tNational 

10.0 - - 4' 12@2 ±5 to ±la Follower TCA410B Signetics 

TCA410D Signetics 

5 20.0 100 200 1000 10@ 500 ±11 to ±la Fast, High Current 9911 tOEI 

7 7.5 10' 12- 30' 10@1 ±5 to ±la Follower, replaces 102 SG310 Silicon G 

20- 30- 10@1 ±5 to ±la Follower, replaces 102 LM310 AMD 

JlA310C Fairchild 

310 Intersil 

LM310 Motorola 

LM31 0 National 30 

Dual 310 Follower LH231 0 Intersil 

LH231 0 tNational 

10 5.0 6' a- 10' 10@1 ±15 Follower SG102 t Silicon G 

10' 10' 10@ 1.25 ±12 to ±la Follower LMl02 tNational 

20' 20' 10@ 1.25 ±5 to ±la Follower LM202 AMD 

- - 10@ 1.25 ±15 Follower JlAl02M t Fairchild 

102 tlntersil 

12- 20' 20' 10@ 1.25 ±5 to ±la Follower LM102 tAMD 

15 10.0 15- a- 10' 10@1 ±15 Follower SG202 Silicon G 

10' 10' 10@ 1.25 ±12to±la Follower LM202 National 

- - 10@ 1.25 ±15 Follower I 202 Intersil 

40 

20 20.0 100 60 2000 10@ 100 ±6 to ±la Very Fast Follower 9910 tOEI 

30 15.0 20- a- 10' 10@1 ±15 Follower SG302 SiIiconG 

10' 10' 10@ 1.25 ±12 to ±la Follower LM302 National 

20' 20- 10@ 1.25 ±5to ±la, Follower LM302 AMD 

- - 10@ 1.25 ±15 Follower JlA302C Fairchild 

302 Intersil 

See also Linear Amplifiers, Special Purpose Current Amplifiers 

t Military Temperature Range (-55' to 125'C) 'Typical Values 
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LINEAR-operational Amplifiers 

Function Device Source 

General Purpose 

The lOlA series consists of the lOlA (55'C to 
125'C), the 201A (25'C to 85'C) and the 301 
(O'C to 70·C). These units require an external 
compensation capacitor which permits the bandwidth 
to be optimized for particular applications. 

LMl01A AMD 
AD101A AD 
p.Al01A Fairchild 
101A !ntersi! 
LM101A Motorola 
LM101A National 
CA101A RCA 
LM101A Raytheon 
LM101A Signetics 
SG101A Silicon G 
LM101A TI 
TA7506 Toshiba 

The performance of the 741 series is similar to the 
101. These units include internal compensation to 
make the device stable and to eliminate the need for 
an external capacitor. 

741 AMD 
AD741 AD 
JiA741 Fairchild 
HA17741 Hitachi 
741 Intersil 
MC1741 Motorola 
LM741 National 
JiPC741 NEC America 
SFC2741 NPC 
OP.Q2 PMI (839) 
PM741 PMI (839) 
SSS741 PMI (839) 
CA741 RCA 
RC741 Raytheon 
TBA221 Siemens 
SG741 Silicon G 
JiA741 Sigoetics 
TDA0741 Signetics 
TL1741 Telefunken 
JiA741 TI 
TA7504 Toshiba 

Dual Amplifiers. The 1458 (O'C to 70"C) and the 
1558 ( 55'C to 125'C) offer approximately the same 
performance as the 741. Compensation is built in. 

1458 AMD 
XR1458 Exar 
p.A1458 Fairchild 
MC1458 Motorola 
LM1458 National 
#C1458 NEC America 
OP·14 PMI (844) 
PM 1458 PMI (844) 
SSS1458 PMI (844) 
CA1458 RCA 
RC1458 Raytheon 

I MC1458 Signetics 

I SG1458 Silicon G 
I MC1458 TI 

'I FET Input. Bipolar/JFET available in standard.(155), 
wideband (156) and uncompensated (157) versions, 
premium performance (A and B suffixes), and various 
temperature ranges (155, 255, 355, etc are available.) 
Some versions approach the low cost of the units 
below. 

LF155 AMD 
pAF155 Fairchild 
LF155 Intersil 
LF155 Motorola 

(Continued) 

t Military Temperature Range (-55' to 125'C) 
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, 
I 

I 

Line Function Device 50urce Line rna@v Device Source Line 

General Purpose (Cont'd) High Output Current 

FET Input. Bipolar/JFET available in standard (155), 70 3000 @24 
wideband (156) and uncompensated (157) versions, IH8530C Intersil 
premium performance (A and B suffixes), and various IH8530M tlntersil 
temperature ranges (155, 255, 355, etc are available.) 

2ooo@30 Some versions approach the low cost of the units 
below. (Cont'd.) 3572A Burr-Brown 

LF155 National (786) 2ooo@24 
OP·15 PMI (871) IH8520C Intersil 100 
PM155 PMI (871) IHS520M tlntersil 

10 LF155 Raytheon 
LF155 Signetics 80 lloo@ 11 

LF155 TI 833-21 Beckman 

FET Input. The "741" of the FET input devices has yet 
LHOO21 t National 

to be established. Such a device requires very low 1ooo@ 30 
cost, several sources, and many users. Commercial 3571A Burr-Brown 
devices in the 155 series above meet some of these 
criteria, however, devices from the series below are 

looo@24 

generally lower in cost. 
IH8510C Intersil 
IH8510M tlntersil pAF771 Fairchild 

20 LF351 National (776) 1000 @ 10 110 
LF13741 National 90 833-21C Beckman 
CA3140 RCA LH0021C National 
CA3160 RCA 

5OO@ 10 TL081 n (991) 
LH0061 tNational 
LH0061C National 

2oo@ 10 
JiA759 t Fairchild 
pA759C Fairchild 

30 I 13O@ 13 
LH0041 tNational 120 

I 
LH0041C National 

loo@ 10 
~554A Burr-Brown 

I 
3554B Burr-Brown 
3554S Burr-Brown 
LHOOO3 Nationai 

loo@ 
40 

CA3094 RCA 

1 

75@ 145 

13°1 
3583 Burr-Brown 

60@30 
3580J Burr-Brown I 

50@ 10 I 
1430 Teledyne P I I 

50@5 I 50 LH0005 National 

I LH0005A tNational 

I 47@ 14 
LH0020 tNational 

1140 LH0020C National 

40@4 I 
I LHOOO5C National I I I - I 131:1@il 

i 
I~@' 

CA3033A tRCA 
CA3047A RCA 

TAA851 TelefJllken 

I 

I I 
TAA865 Telefunken 

30@70 
3581J Burr-Brown 150 . 

30@10 
HVA23 DOC 
HFS23 DOC 

• Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LlNEAR-operational Amplifiers (Cont'd) 

ma@v Device Source Una Source li1e Device Source li1e 

High Output Current (Cont'd) High Speed High Voltage 

20@ 12 1000 450 (5v Internal Regulator) 
TAA761 Siemens AM-500 Datel ZN417 Ferranti 
TAA762 tSiemens 

8OO{g=2) ±225 (5v Internal Regulator) 
TAA765 Siemens 

NE539 Signetics ZN417- Ferranti 
TCA315 Siemens 
TCA325 Siemens 600 ±150 

9912 tOEI 3582J t Burr-Brown 
20@10 3583 Burr-Brown 

9912 tOEI 500 3584 Burr-Brown CD 
1430 Teledyne P "0 20@8 

±75 :) TAA861 Siemens 400 3581J t Burr-Brown C!) TAA862 tSiemens LH0024 tNational 

18@9 
±40 C 

350 3571A t Burr-Brown 0 CA3033 tRCA LH0032 tNational 3572A t Burr-Brown +J 

15@ 145 LHOO32C National AM-464-2 Datel 0 
3582J Burr-Brown AM-464-2M tDatel CD 

300 Q) 3584 Burr-Brown 
9916 tOEI HA·2640 tHarris (700) 

HA·2645 Harris (700) en 
15@30 

280 MC1536 tMotorola ~ 
LHOOO4C National 

HA·2530 tHarris (684) LHOOO4 tNational ". (1) 
+J 

15@10 
250 LH0004C National ·00;, 

HA·2620 tHarris (692) LM143 tNational ctS 
HA2620 Intersil HA·2535 Harris (684) 

LM243 National 
"::E . 

LHOO24C National 
LM144 tNational 

1435 t Teledyne P 
SG1536 Silicon G 

250{g=5) 1332 Teledyne P 
9906 tOEI ±35 

200 3580J Burr-Brown 
9908 tOEI ±34 

120 MC1436 Motorola 

AD505J AD LM344 National 

AD505K AD SG1436 SbnG 

AD505S tAD ±30 

1oo{g=3) IH8510C Intersil 

HA·2520 Harris (680) IH851OM tlntersil 
IH8520C Intersil 

100 IH8520M tlntersil 
AD509K AD IH8530C Intersil 
AD509S tAD 1H8530M tlntersil 
3550k Burr-Brown MC1436C Motorola 

80 LM343 National 

AD509J AD SG1436C Silicon G 

3507J Burr-Brown 
1322 t Teledyne P 
1322-01 Teledyne P 

65 
3550J Burr-Brown 
3550S t Burr-Brown 

50 
LM118 tAMD 
LM318 AMD 
AD518 AD 
AD518S tAD 
AD528 AD 
AD528S tAD 
p.A118 t Fairchild 
p.A318 Fairchild 
HA·2510 tHarris (676) 
LHOO62 tNational 
LH0062C National 
LM118 tNational 
LM318 National 
SFC2118 tNPC 
SFC2318 NPC 
LM118 tRaytheon 
LM318 Raytheon 
LM118 tTl 
LM318 TI 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LINEAR-operational Amplifiers (Cont'd) 
Current Voltage Drift 
pa 25'C Device Source Lile (p.v/'C Max) Device Source 

Low Bias Current Low Drift 

Rated values do not usually include thermal rise due 0.1 
to circuit operation. AM-49O-2C Datal 
0.01 0.3 

ICH8500A Intersil AM-49O-2B Datel 
0.075 HA·2904 Harris 

AD515L AD 0.5 
0.1 AD504M AD 

3523L Burr-Browh 3570C Burr·Brown 
ICH8500 Intersil LH0044A tNationai 

0.15 10 LH0044AC National 

AD515K AD LH0044B National 
OP-05A PMI 

0.25 
0.6 3523K Burr·Brown 

SSS725A tAMD 
0.3 p.A114A t Fairchild 

AD515J AD HA·2900 tHarris 

0.5 OP-05E PMI 

3523J Burr-Brown OP'()7A tPMI 
SSS725A tPMI 

1.0 SSS725E PMI 
AD523J AD 
3522L Burr·Brown 20 1.0 

8007AC Intarsil AD504S tAD 

8007AM tlntersil 3500E Burr-Brown 

LH0052 tNational 3510B Burr-Brown 

1439 Teledyne P 3510S tBurr-Brown 
3521L Burr-Brown 

2.0 AM-490-2A Datel 
3527B Burr·Brown p.A714 t Fairchid 

5.0 p.A714E Fairchild 
ADM501C AD p.A725A t Farchild 
AD506L AD p.A725E Fairchild 
AD523K AD 30 LH0044 tNational 
3522K Burr-Brown LH0044C National 
35228 Burr·Brown LM725A National 
3527A Burr-Brown SSS725 tPMI 
3527C Burr-Brown SSS725B PMI 
LH0052C National OP'()5 tPMI 
CA3080 RCA 1.0 (Dual Un~) 
CA3080A tRCA Op·10 tPMI 
1425-01 Teledyne P Op·10A tPMI 
1425-02 Teledyne P OP·10E PMI 

1.3 
OP'()7 tPMI 
()p.()7E PMI 

1.5 
3510A Burr-Brown 
l!A714C Fairchild 
OP-05C PMI 
S8S725C PMI 

1.5 (Dual Unit) 
OP·1OC PMI 

1.6 

I I OP'()7C PMI 

3527C Burr·Brown 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Lile 

40 

(724) 

50 
(849) 

(724) 

(853) 

60 

(627) 

70 

(849) 

1 (849) 

(857) 

I~ 
(853) 
(853) I 

I 

I I 

90 

(853) I 

Supply Current 
~@ ±15v Device Source 

Low Power 

Programmable 
The current drain limits of these units are 
approximately 10 300 p.a. 

p.A776 
p.A776C 
HA·2720 
HA·2725 
4250 
4250C 
8021C 
8021M 
MC1776 
MC1776C 
MC3476 
LM4250 
LM4250C 
CA3078 
CA3078A 
CA3094 
CA3094A 
CA3094B 
CA6078AT 
SG1250 
SG2250 
SG3250 
SG4250 
SG4250C 
UC4250 
UC4250C 

Non Adjustable 

125 
lHOOO1 

150 
HA·2700 
HA·2704 
HA·2705 

200 
TL061 

See TL061 series 

600 
AD108 
LMl08 
LM112 
LM212 
p.Al08 
108 
LMl08 
LMl08 
LM112 
LM212 
LM216A 
LM316A 
8FC21 08 
OP.()8 
OP.12 
PM108 
LM108 
CAlM 
LM108 
SG108 

t Fairchild 
Fairchild 
HarrIs 
Harris 

tlntersil 
Intarsil 
Intersil 

tlntarsil 
tMotorola 

Motorola 
Motorola 

tNational 
National 

tRCA 
tRCA 
tRCA 
tRCA 
tRCA 
tRCA 
t Silicon G 

SiIiconG 
SiIiconG 

tSiliconG 
SiIiconG 

tSolitron 
Solitron 

National 

Harr\s 
Harr\s 
Harris 

n 

tAD 
tAMD 
tAMD 

AMD 
t Fairchild 
tlntersil 
tMotorola 
tNationai 
tNational 

National 
National 
National 
NPC 

tPMI . 

t PM! 
tPMI 

Raytheon 
tRCA 
tSigleIics 

SiIiconG 

Lile 

(712) 100 
(712) 

11.0 

120 

I (708) 
(708) I 
(708) 

1
'30 

! 
(985) 

I 

I I 

H 
i 

(858) I I (858) 

(858) 1150 I 
I I 

I 

Bold face indicates additional data Is provided· on the page noted. 

566 Ie MASTER 1978 



MASTER SELECTION' GUIDE 

LlNEAR-Operational Amplifiers (Cont'd) 

FIJ'Ictian Device Source Line Device Source Device Source Line 

Programmable Single Supply 

Adjustable Current/Performance Single (1 unit per package) (Cont'd.) 
Single (1 unit per package) 5 to 16 LM224 AMD 

p.A776C fairchild CA3130 tRCA LM324 AMD 
p.A776M t Fairchild CA3130A tRCA p.A124 t Fairchild 
HA·2720 tHams (712) CA3130B tRCA p.A224 Fairchild 
HA·2725 Harris (712) to 24 p.A324 Fairchild 
4250 Intersil CA3094 tRCA LM124 tlntersil 
4250C Intersil LM224 Intarsil Q) 
8021C Intersil to 36 LM324 Intersil "'0 
8021M tlntersil p.A759 t Fairchild LM324 Motorola ::J 
MCl776 tMotorola p.A759C Fairchild LM124 tNational (!) 
MCl776C Motorola CA3140 Intersil LM224 National 
MC3476 Motorola CA3140 RCA LM324 National C 
LM4250 tNational CA3094A tRCA p.PC224 NEG America 0 
LM4250C National p.PC324 NEG America +oJ 

to 44 () 
CA3078 RCA CA3140B tlntersil CA124 tRCA Q) 
CA3078A tRCA CA3140B tRCA CA224 RCA Q) 
CA3080 RCA CA3094B tRCA CA324 RCA 00:: 
CA3080A tRCA LM124 tRaytheon 
CA3094 tRCA Dual (2 units per package) LM224 Raytheon 
CA3094A tRCA LM324 Raytheon 
CA3094B tRCA 10 to 16 LM124 tSig1e1ics 
SG1250 t Silicon G DA-l01 Delco LM224 Sig1e1ics 
SG2250 Silicon G 3 to 26 LM324 Signelics 
SG3250 Silicon G LM2904 National . SA534 Signetics 
SG4250 t Silicon G LM2904 TI SG124 t Silicon G 
SG4250C Silicon G 

3 to 30 
SG224 Silicon G 

TL066 n (985) 
LM158 tMotorola 

SG324 Silicon G 

Dual (2 units per package) LM258 Motorola 
LM124 tn 

HA·2730 tHarris (718) LM358 Motorola 
LM224 n 

HA·2735 Hanis (718) , LM158 tNational 
LM324 TI 
TL321C TI 8022C Intersil LM258 National TL321M ttl 8022M tlntersil LM358 National 

LH24250 tNational LM158A tNational 3 to 32 
LH24250C National LM258A National LM2902 Motorola 

Triple (3 units per package) LM358A National LM2902 Raytheon 

8023C Intersil LM158 tSig1e1ics RC4137 Raytheon 

8023M tlntersil LM258 SK}le1ics RM4137 tRaytheon 

CA3060 RCA LM358 Signetics RV4l37 Raytheon 

CA3060 tRCA NE532 tSigneIics 4 to 32 
CA3060A RCA SA532 Signetics LM2900 National 
CA3060B RCA SE532 Signelics LM3900 National 
L144A t SiIiconix (982) LMl58 tn 

3 to 36 
L144B SiIiconix (982) LM258 n 

XR3303 Exar 
L144C' SiIiconix (982) LM358 TI 

XR3403 Exar 
S1144 Siltronics 3 to 36 XR3503M tExar 

Quad (4 units per package) p.A798 Fairchild !!A3303G Fairchild 
XR146 tExar MC3458 Motorola !!A3403C Fairchild 
XR246 Exar 8 to 36 !!A3503M t Fairchild 
XR346 Exar TBA231 SGS MC3303 Motorola 
XR4202 Exar MC3403 Motorola 
XR4202M tExar Quad (4 units per package) MC3503 tMotorola 
LM146 fNational (766) 

4 to 18 
RC3403 Raytheon 

LM246 National (766) 
1IA3401C Fairchild 

RM3503 tRaytheon 
lM346 National (766) 

LM3401 National 
RV3403 Raytheon 

MC3401 Motorola 4 to 36 

CA3401 tRCA LM1900 National 

RC3401 Raytheon LM2900 Raytheon 

3 to 26 
LM3900 Raytheon 

LM2902 Motorola 
LM2902 National 

4 to 28 

!!A3301C Fairchild 
MC3301 Motorola 
LM3301 National 
Re330l -Raytheon 

3 to 30 
LM124 tAMD 

(Continued) 

t Military Temperature Range (-55· to l25·C) • Typical Values 
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LINEAR-Operational Amplifiers (Cont'd) 
Unity Gain 
Bandwidth MHz Device 

Wide Band 

500" 

200 

100 

80 

70" 

65" 

60" 

50" 

38' 

35' 

L 

1435 

9916 

AM-5oo 
HVA23 
9908 

HFS23 

3554A 
35548 
3554S 
LHOO24 
LHOO24C 
LHOO32 
LH0032C 

1J.A715C 
/LA715M 

9912 
1430 

3551J 
3551S 
CA3015 
CA3015A 
CA3016 
CA3016A 
CA3030 
CA3030A 
CA3038 
CA3038A 

CA31 00 

AD507J 
AD507K 
AD507S 

/LA702C 
1JA702M 
MC1712 
LHOOO3 
LHOOO3C 
LHOOOS 
LHOOO5A 
LHOOOSC 
/LPC51 A 
/lPC702 
SL702C 
RC702 
RM702 
TL702M 
TL702C 
1J.A702M 

Source 

t Teledyne P 

tOEI 

Datel 
DOC 

tOEI 

DOC 

Burr-Brown 
Burr-Brown 

t Burr-Brown 
tNational 

National 
tNatiOnai 

National 

Fairchild 
t Fairchild 

tOEI 
Teledyne P 

Burr-Brown 
t Burr-Brown 
tRCA 
tRCA 
tRCA 
tRCA 

RCA 
RCA 

tRCA 
tRCA 

tRCA 

AD 
AD 

tAD 

Fairchild 
t Fairchild 

Motorola 
tNational 

National 
tNational 

National 
tNational 

NEG America 
NEG America 
Plessey 
Raytheon 

tRaytheon 
tTl 

TI 
tTl 

t Military Temperature Range (-55' to 125'C) 

568 

Unity Gain Unity Gain 
Line Bandwidth MHz Device Source Une Bandwidth MHz 

I 

10 

20 

30 

40 

I I 

50 

I I I I 

• Typical Values 

Bold face indicates additional data Is provided on the page noted. 

Device Source Une 

I 
i i 
I I 
I ! 

I I 
I I 

I I I 

I 
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MASTER SELECTION GUIDE 

LlNEAR-Operational Amplifiers-Characteristics 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) na. (25'C) na. (2S'C) p.vl'C MHz v/p.s v/v db Comp. Comments Device Source 

Single Units 

In this list the "Comp." column indicates the number of compensation components required at unity gain. Thus 0 indicates a fully compensated amplifier. 
The bandwidth and slew rate are listed with the. amplifier compensated for unity gain. 
0.020- 0.15' 0.05- 0.1 3' 2.5' 1M 120 3 Chopper Stabilized AM-490-2C ,Datel 

0.3 3' 2.5' 1M 120 3 Chopper Stabilized AM-490-2B Datel 

0.6 3' 2.5' 1M 120 3 Chopper Stabilized AM-490-2M tDatel 

1.0 3' 2.5' 1M 120 3 Chopper Stabilized AM-490-2A Datel Q) 
"'0 

0.025 2 2 0.6 1.2- 0.25' 300K 110 0 Ultra Low Offset Voltage. Low Drift IlA714A t Fairchild ~ 
OP'()7A tPMI (853) (!) 

10 2.5 2 0.3' 0.1- 1M 110 0 Trimmed Offset ADS10L AD C 
ADS10S tAD 10 0 

15 2.5 0.5 0.4' 0.06' 1M 120 1 Precision, Low Noise LHOO44A tNational ..... 
() 

LH0044AC National Q) 

0.05 0.050 0.0005' 75' l' 6' 20K 70 0 FET 3S4OJ t Burr-Brown 

0.5 0.3 0.2' 3' 10' lOOK SO 3 'Chopper Stabilized TLOS91 TI 

Q) 

en 
"-

1 0.5 0.4 3' 2.5- 10M 130 3 Chopper Stabilized HA·2904 Harris (724) Q) ..... 
13 4.0 1 0.3 0.1' 1M 110 0 Trimmed Offset ADS10K AD en 

ctS 
30 5 0.5 0.4' 0.06' SooK 114 1 Precision, Low Noise LH0044B National ~ 

1 0.4' 0.06' SOOK 114 1 Precision, Low NOise . LH0044 tNational 

0.06 1 0.5 0.6 3- 2.5- 1M 120 3 Chopper Stabilized HA·2900 tHarris (724) 

15 10 0.5 0.4- 0.5 1M 110 1 Low Drift 3S10C Burr-Brown 20 

0.Q75 3 2.S 1.3 1.2- 0.25' 200K 110 0 Ultra Low Offset Voltage, Low Drift '~714 t Fairchild (627) 
OP'()7 tPMI (853) 

4 3.S 1.3 1.2' 0.25' 200K 106 0 Ultra Low Offset Voltage, Low Drift JlA714E Fairchild 
I· 

0.12 25 15 1 0.4- 0.5 1M 110 1 Low Drift 3510B Burr-Brown 
3510S t Burr-Brown 
OP'()7E PMI (853) 

O.OS 1 0.5 0.2' 3' 2.5' 1M 120 3 Chopper Stablilized AM-490 Datel 
HA·2905 Harris (724) 
1340 Teledyne P 

0.10 10 5 0.5 0.3' 0.1' 1-1000 SO 0 Instrumentation AD522C AD 30 

25 5 3 3- 0.1' 250K 94 0 Trimmed Offset AD51 OJ AD 

35 5 1 0.4- 0.06- SooK 114 1 Precision, Low Noise LH0044C National 

70 1 0.6 - - 1M 120 4 Instrumentation SSS72SA tPMI 

O.S - - 1M 120 4 High Performance 725 SSS72SA tAMD 

0.15 1 0.6 0.2' 3' 10' lOOK 100 3 Chopper Stabilized TLOS9C TI 

2 0.2 2.5 O.S' 0.12- SOK 104 0 Improved 108A, low bias, 
compensated 

OP·12A tPMI (858) 
OP·12E PMI (858) 

1 Improved 10SA, low bias OP.()8A tPMI (858) 40 
OP.()8E PMI (858) 

2 0.9 1.2' 0.25' 300K 114 0 Instrumentation OP-OSA tPMI 

7 6 1.S 1.2" 0.25' 120K 100 0 Ultra Low Offset Voltage, Low Drift IlA714C Fairchild 
OP'()7C PMI (853) 

12 6 2.5 1.2' 0.25' 120K 94 0 Ultra Low Offset, Low Drift OP'()7D PMI (853) 

35 20 2 0.4- 0.5 1M 110 1 Low Drift 3510A Burr-Brown 

0.20 15 10 2 0.3' 0.1' 1-1000 SO 0 Instrumentation ADS22B AD 

25 20 6 0.3' 0.1' 1-1000 75 0 Instrumentation AD522S tAD 

0.25 0.002 0.0003* 5 l' 0.6 lOOK 76' 0 Low Drift FET 3527B Burr-Brown 

0.005 0.0003' 2 1* 0.6 lOOK 76* 0 Ultra Low Drift FET 3527C Burr-Brown 50 

0.010 0.002* 1 1.5' 0.6 lOOK 90' 0 Ultra Low Drift FET 3521L Burr-Brown 

0.015 0.002- 2 1.5' 0.6 lOOK SO" 0 Ultra Low Drift FET 3521K Burr-Brown 

0.020 0.020- 5 1.5' 0.6 50K 90- 0 Ultra Low Drift FET 3521J Burr-Brown 
(Continued) 

t Military Temperature Range (_55' to 125'C) , Typical Values 
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iC MASTER 

LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset 
Voltage 
my (2S'C) 

Bias 
Current 
na. (2S'C) 

Offset 
Current 
na. (2S'C) 

Single Units (Cont'd) 

o .25 0.020 0.020" 

o .30 2 0.2 

0.40 25 20 

0.5 0.0001 0.00005 

0.00025 0.0001 

0.001 0.0001 

0.005 0.001" 

0.0003' 

0.020 0.002' 

0.050 0.01 

2 0.2 

I 
I 
I 

I 3 2.8 

4 3.8 

t Military Temperature Range (-55' to 125'C) 

570 

Voltage 
Drift 
/lvrC 

5 

3.5 

6 

25 

25 

5 

25 

10 

10 

5 

5 

2 

Band
width 
MHz 

1.5' 

0.8' 

0.3' 

1" 

1" 

l' 

l' 

l' 

1.5' 

2.5' 

4 

14' 

19-

-

1-

0.3' 

1.2' 

1.2-

1" 

Slew 
Rate 
vipS 

0.6 

0.12' 

0.1' 

0.6 

0.6 

1.5 

0.6 

0.6 

0.6 

3 

10 

10 

18 

-

0.3-

0.1 

0.25' 

0.25-

0.3' . 

Voltage 
Gain 
v/v 

501< 

801< 

1-1000 

lOOK 

lOOK 

lOOK 

50K 

lOOK 

50K 

50K 

50K 

lOOK 

lOOK 

lOOK 

80K 

80K 

200K 

200K 

80K 

CMRR 
db 

90' 

104 

75 

80' 

80' 

80 

SO" 

76' 

SO' 

95 

95 

86 

86 

86 

96 

96 

114 

110 

96 

(Continued) 

, Typical Values 

Comp. Comments 

0 Ultra Low Drift FET 

0 Improved 10BA, low power, 
compensated 

1 Improved 10BA, low power 

0 Instrumentation 

0 Ultra Low Bias FET 

0 Ultra Low Bias FET 

0 Precision FET 

0 Low Offset FET 

0 Low Drift FET 

0 Ultra Low Drift FET 

0 PreciSion Bipolar JFET 

0 Precision Wideband JFET 

0 Bipolar-JFET, bias compo 

0 Wideband-JFET, bias compo 

- Wideband, Decompensated, 
Settles to 0.01 % in 1.5 Ils 

1 Precision Bipolar, Low Bias 

Compensated l08A 

0 il1$trumentation 

0 Instrumentation 

Precision Bipolar 

Bold face Indicates additional data Is provided on ,the page noted, 

Device Source 

(Cont'd.) 
3521R t Burr-8rown 

OP·12B tPMI (858) 
OP·12F PMI (858) 

op.ose tPMI (858) 
OP.()8F PMI (858) 

AD522A AD 

3523L Burr-Brown 10 

3523K Burr-Brown 

LH0052 tNational 

3522K Burr-Brown 
3522S Burr-Brown 

3527A Burr-Brown 

3521H Burr-Brown 

LFT155 t National (800) 
LFT355 National (800) 

LFT156 t National (800) 
LFT356 National (800) 20 

OP·15A tPMI (871) 
OP·15E PMI (871) 

Op·16A tPMI (877) 
OP-16E PMI (877) 

OP-17A tPMI (882) 
OP-17E PMI (882) 

LM108A tAMD 
LM208A AMD 30 
AD108A tAD 
AD208A AD 
pAl08AM t Fairchild 
pA208AM Fairchild 
108A tlntersil 
208A Intersil 
lMl08A tMotorola 
LM208A Motorola 
LM108A tNational 
LM208A National 40 
SFC2108A tNPC 
SFC2208A NPC 
PM108A tPMI (858) 
PM208A PMI 
LM108A tRaytheon 
LM208A tRaytheon 
CA108A tRCA 
CA208A RCA I 
LM108A t Signetics I 
LM208A Signetics I 50 
SG10BA t SiIii:on G I 
SG208A SlIlCOnG I 
SGl118A t Silicon G 

~I SG2118A 5ificonG 

OP'()S tPMI 

OP-05E PMI 

LM308A AMD 
AD308A AD 
pA308AC Fairchild 
308A Intersil 60 
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MASTER SELECTION GUIDE' 

LlNEAR-Operalional Amplifiers-Characlerislics(Conl'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) ra (25'C) na (2S'C) I!vrc MHz v/l!s yfy db Comp. Comments Device Source 

Single Units (Cont'd) "-

0.5 7 1 5 l' 0.3' SOK 96 1 Precision Bipolar (Cont'd.) 
LM30SA Motorola 
LM308A National 
PM30SA PMI 
CA308A RCA 
LM30SA Raytheon 
LM308A Signetics 

(J) 
"C 

SG30SA Silicon G :J 
U.3· 0.1 SOK 96 0 Compensated 30SA SG311SA Silicon G C) 

30 5 5 l' 0.25' SOK 90 1 General Purpose AD301AL AD 10 C 

35 2 S O.S 0.25 lOOK 90 0 General Purpose OP'()2A tPMI (839) 
0 

...... 
OP'()2E PMI (839) 

50 5 5 l' 0.5' 50K 90 0 Higher Accuracy 741 AD741L AD 

() 
Q) 

Q) 
30 1 1.5' O.S lOOK' 100' 0 Low Drift 3500E Burr-Brown en 

75 5 2 1 0.005' loooK 110 4 High Accuracy Instrumentation ~725AM t Fairchild lo... 

Q) 

SO 5 0.6 - - loooK 120 4 Instrumentation SSS725E PMI ...... 
en 

1 - - loooK 120 4 Instrumentation 555725 PMI (849) ctS 
~ 

500 200 15 0.3 - - 72 0 Instrumentation HC3020 HyComp 

0.7 30 2 5 2.5' lS- 50K 90 0 High Speed OP'()1 tPMI (837) 
OP'()1H PMI (837) 20 

0.75 SO 5 1 - - loooK 110 4 Instrumentation SSS725B PMI 

2.S- - - loooK 110 4 High Performance 725 SSS725B AMD 

- 1" 0.3" 50K SO 0 High Performance ~741AM t Fairchild 

0.44 0.3 50K SO 0 High Performance ~741EC Fairchlld 

1.0 0.000075 - 25 0.35 0.3 50K 70 0 FET Electrometer AD515L AD 

0.00015 - 15 0.35 0.3 lOOK SO 0 FET Electrometer AD515K AD 

0.0005 0.0002 50 1- 0.6 lOOK SO' 0 Ultra Low Bias FET 3523J Burr-Brown 

0.005 0.0002 10 1- 1 75K 76 0 PreciSion FET LH0052C National 

0.002 25 4- 3 25K SO" 0 General Purpose FET ADM501C AD 

1 3 50K 70 Low Bias Current, FET 1425-01 Teledyne P 30 

0.002" 10 1 3 50K 70 0 Low Bias Current, FET 1425-02 Teledyne P 

- 10 1- 3 75K SO 0 High Accuracy, FET AD506l AD 

0.010 0.002" 50 1" 0.6 50K go- O Low Offset FET 3522J Burr-Brown 

0.005' 25 1 3 50K 70 Low Drift, FET 1426-01 Teledyne P 

10" 65 25K 70- 0 Fast Settling, 1 Ils to 0.01 % 3550J Burr-Brown 
3550S t Burr-Brown 

20' 100 25K 70" 0 Fast Settling, 0.6 Ils to 0.01 % 3550K Burr-Brown 

- 25 4" 3 , 25K SO" 0 General Purpose FET ADM501B AD 

0.015 - 25 10" 50 50K SO 0 Fast Wideband, High Accuracy AD52SK AD 
AD52SS tAD 40 

0.025 0.01' 5 1 3 50K 70 0 Low Drift, FET 1426-03 Teledyne P 

10 1 3 50K 70 0 Low Drift, FET 1426-02 Teledyne P 

0.050 0.01 15 70 1000 lOOK 44 1 150ns Settling to 0.05% 3554B Burr-Brown 

25 70 1000 lOOK 44 1 1500s settling to 0.05% 3554S t Burr-Brown 

0.10 0.01 50 50- 250' lOOK 70' 1 Wideband, Fast Settling 
I 

3551J Burr-Brown 

I 3551S t Burr-Brown 

0.02 10 13" 7.5 75K S6 0 Bipolar-JFET, bias compo OP·158 tPMI (811) 
Op·15F PMI (871) 

lS" 12 75K 86 0 Wideband-JFET, bias compo OP·168 tPMI (877) 
OP·16F PMI (877} 50 

- 35 75K S6 - Wideband, Decompensated, 
Settles to 0.01 % in 1.5 Ils 

Op·178 tPMI (882) 
(Continued) 

t Military Temperature Range (-55' to 125'C) , Typical Values 
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Ie MASTER 

LlNEAR-Operational Amplifiers-Characteristics (Cont'd) 

Offset 
Voltage 
mv (2S'C) 

Bias 
Current 
na. (25'C) 

Offset 
Current 
na. (25'C) 

Single Units (Cont'd) 

1.0 0.10 0.02 

0.5 

7* 

100 20 

200 50 

1.3 6 

110 13 

1.5 0.010 

0.020 

so 

10 

100 15 

120 45 

2.0 0.010 0.0005* 

0.005* 

0.020 0.010 

0.025 0.01* 

0.030 0,01 

0.050 0.01 

t Military Temperature Range (-55' to 125'C) 

572 

Voltage 
Drift 
/lvre 

10 

10 

4* 

6 

4.5 

4.5 

25 

50 

25 

50 

2* 

0.5 

4* 

15 

50 

75 

15 

50 

5* 

Band
width 
MHz 

O.S* 

1.5* 

1.5* 

1* 

1* 

0.5* 

1* 

1.2* 

1* 

1* 

1* 

1* 

0.5* 

0.3* 

0.3* 

0.3* 

1* 

1* 

1* 

4* 

4* 

4.5* 

2.5* 

Slew 
Rate 
v//ls 

35 

0.12* 

1.5* 

0.25* 

0.005* 

0.01* 

0.4* 

0.25* 

3 

50* 

50* 

0.005* 

0.12* 

0.12* 

0.12* 

0.25* 

10* 

g* 

Voltage 
Gain 
v/v 

75K 

40K 

45K 

45K 

50K 

25K 

30K 

l000K 

1000K 

1000K 

25K 

120K 

500K 

50K 

50K 

50K 

50K 

1000K 

1000K 

1000K 

1000K 

1000K 

500K 

30K 

50K 

50K 

50K 

25K 

50K 

lOOK 

100K 

50K 

CMRR 
db 

S6 

S4 

100* 

100* 

70 

70 

110 

110 

110 

so 
100 

100 

80 

so 
so 
80 

120 

120 

120 

110 

110 

100 

70 

70 

70 

70 

SO* 

S6 

86 

72 

S6 

50K S5 

(Continued) 

• Typical Values 

Compo Comments 

o 

o 
o 
o 

4 

o 

o 
o 
1·3 

1·3 

o 

o 

o 

o 

o 

Wideband, Decompensated, 
Settles to 0.01 % in 1.5 I-Ls 

Precision, low input current 

Precision, low input current 

Low Bias, Low Noise 

Low Bias, Low Noise 

Low Input Bias, High Slew Rate 

General Purpose, Low Quiescent 
Power 

High Voltage 

High Accuracy Instrumentation 

Instrumentation 

Instrumentation 

General Purpose 

Instrumentation 

Instrumentation 

High Accuracy, FET 

High Accuracy, FET 

High Speed, laser Trim 

High Speed, Laser Trim 

High Performance 725 

Instrumentation 

High Performance 725 

Low Drift, Low Noise 

Low Drift, Low Noise 

Low Drift, Low Noise 

High Vo!!a~ 

Low Offset Voltage, FET 

Low Offset Voltage, FET 

Low Bias Current, FET 

General Purpose FET 

MaS FET, Single Supply, Strobe 

MaS FEr Single Supply, Strobe 

Low Drift, FET 

MaS FET; Single Supply 

Bipolar· JFET 

Bold face indicates additional data is provided on the page noted. 

Device 

(Cont'd.) 
OP·17F 

OP·12C 
Op·12G 

OP-OSC 
OP-osG 

3500c 

3500T 

ULS-2171 

LHOOO1 

LHOOO4 

J1A725M 
LM725 

RM725 

725 
I-LPC154 
PM725 

RM709A 

OP-05C 

SSS725C 

AD506K 

AD506S 

AD516K 

AD516S 

SSS725 

LM725A 

SSS?25E 

AD504M 

AD504l 
AD504S 

AD504K 

LHOOO4C 

8007C·l 

S007C·2 
SOO1M·2 

1425 

ADM501A 

CA3130B 

CA3160B 

1426 

CA3140B 
CA3140B 

LF155A 
LF355A 
!1AF155A 
!1AF355A 
LF155A 
LF355A 

Source 

PMI (882) 

tPMI (858) 
PMI (858) 

tPMI (858) 
PMI (858) 

Burr-Brown 

tBurr-Brown 

tSprague 

tNational 

tNational 

t Fairchild 
t National 

tRaytheon 

tAMD 

10 

NEe America 20 
tPMI (849) 

tRaytheon 

PMI 

PMI 

AD 

tAD 

AD 

tAD 

tAMD 

tNational 

AMD 

AD 

AD 
tAD 

AD 

Nationa! 

Intersil 

Intersil 
tlntersil 

Teledyne P 

AD 

tRCA 

tRCA 

Teledyne P 

tlnters~ 

tRCA 

tAMD 
AMD 

t Fairchild 
Fairchild 

tlntersil 
Intersil 

30 

40 

50 

I 
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MASTER SELECTION GUIDE 

LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (25'C) na. (25'C) na. (25'C) /lVrC MHz v/p.S vlv db Comp. Comments Device Source 

Single Units (Cont'd) 

2.0 0.050 0.01 5 2.5' 3 50K 85 0 Bipolar - JFET (Cont'd.) 
LF155A tMotoroia 
LF355A Motorola 
PM155A tPMI (871) 
PM355A PMI (871) 
LF155A t National (786) 
LF355A National (786) 
LF155A tRaytheon 

Q) 

:Q 
LF355A Raytheon 
LF155A tSignetics 

:::s 
10 ~ 

LF355A Signetics c: 
LF155A tTl .Q 
LF355A TI +-' 

() 
4 10 50K 85 0 Wideband - JFET LF156A tAMD Q) 

LF356A AMD Q)' 

~F156A t Fairchild en 
IlAF356A Fairchild L-

LF156A Intersil Q) 
+-' 

LF356A Intersil f/J 
LF156A tMotorola 
LF356A Motorola 

20 CU 
~ 

LF156A t National (786) 
LF356A National (786) 
PM156A tPMI (877) 
PM356A PMI (an) 
LF156A tRaytheon 
LF356A Raytheon 
LF156A t Signetics 
LF356A Signetics 

. LF156A tTl 30 
LF356A TI 

- 40 50K 85 - Wideband Decompensated LF157A tAMD 
LF357A . AMD 
IlAF157A t Fairchild 
~F357A Fairchild 
LF157A tlntersil 
LF357A Intersil 
LF157A tMotorola 
LF357A Motorola 
LF157A t National (786) 40 
LF357A National (786) 
PM157A tPMI (882) 
PM357A PMI (882) 
LF157A tRaytheon 
LF357A Raytheon 
LF157A tSignetics 
LF357A Signetics 
LF157A tTl 
LF357A TI 

50' 70 1000 lOOK 44 1 1500s Settling to 0.05% 3554A Burr-Brown 50 

0.10 0.05 10' 4' 13' 50K 80 0 Wideband Bipolar JFET LF351A National (776) 

0.05' 40 0.5' 3 50K 80 1 High Current, High Power 3571A Burr-Brown 
3572A Burr-Brown 

0.50 - 75 60' 500 200K - 0 Inverting, Settles to 0.01 % in 200 ns 1430 Teledyne P 

2 0.2 15 l' 0.2' 50K 85 0 Micropower, Supply Current 600 p.a LMl12 tAMD 
LM212 AMD 
LM112 tNational 
LM212 National 

0.1" 50K 85 0- Compensated 108/208 SGl118 t Silicon G 
SG2118 Silicon G 60 

0.3' 50K 85 1 Precision Bipolar LM108 tAMD 
LM208 AMD 
AD108 tAD 
AD208 AD 

(Continued) 

t Milrtary Temperature Range (-55' to 125'C) " Typical Values 
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LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) na. (2S'C) na. (2S'C) )lvI'C MHz vl)ls v/v db Compo Comments Device Source 

2.0 0~2 15 l' 0.3' 50K B5 Precision Bipolar (Cont'd.) 
).LA10BM t Fairchild 
JLA208M Fairchild 
108 tlntersil 
208 Intersil 

Q) LM108 tMotorola 
'0 LM20B Motorola 

::J LM108 tNationai 

C!J LM20B National 

C 
SFC210B tNPC 

.Q SFC220B NPC 

.... PM108 tPMI (858) 

10 

U PM208 PM! 
Q) LM108 tRaytheon 
Q) LM208 Raytheon 

CI) CA10B tRCA 
~ CA20B RCA 
Q) .... LM10B tSignetics en LM20B Signetics tU 
~ SG10B t Silicon G 

SG20B Silicon G 
20 

30 

25 15 0.5 0.5' 50K BO Low Offset Current p.A777M t Fairchild 
SG777 t Silicon G 
IJ.A777M tTl 

50 2.5' lB' 50K BO 0 High Speed OP-01E PMI (837) 
OP-01F tPMI (837) 

10 O.B 0.25 50K 90 General Purpose OP-02 tPMI (839) 
OP-02C PMI (839) 

(839) 40 

60 

75 10 15 1" 0.5* 50K BO General Purpose, Compensated LM107 tAMD 
LM207 AMD 
).LA107M t Fairchild 

IlA207M Fairchild 
107 t!nters:! 50 
207 Intersil 
LM107 tMotorola 
LM207 Motorola 
LM107 tNational 
LM207 National 
SFC2107 tNPC 
SFC2207 NPC 
LM107 tRaytheon 
LM207 Raytheon 
CA107 tRCA 60 

t Military Temperature Range (-55' to 125'C) , Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE' 

LlNEAR-Operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset VoHage Band- Slew VoHage 
VoHage Current Current Drift wid1t1 Rate Gain CMRR 
rnv (2S'C) na (25'C) na (25'C) p.vl'C MHz vIpS v/v db Comp. Comments Device Source 

Single Units (Cont'd) 

2.0 7S 10 lS 1" O.S' SOK SO 0 General Purpose, Compensated (Cont'd.) 
CA2.07 RCA 
LM107 tSigneIics 
LM207 Signelics 
SG107 tSiliconG 
SG207 Silicon G 
LMl07 tTl 
LM207 TI 

'0) 
"0 
:::J 

Higher Accuracy 741 AD741S tAD (!). 

90 0 Higher Accuracy 741C AD741K AD 10 C. 

SO 1 General Purpose, Improved 101, 0 
...... 

Uncompensated () 

AD101A tAD Q) 

AD201A AD 
LM101A tAMD 

Q) 

en. 
LM201A AMD 
!iAl 01 AM t Fairchild 
!iA201AM Fairchild 
lOlA tlntersil 
201A Intersil 

"-
Q) ...... 
C/) 

tU 

20 ~ 
LM101A tMotorola 
LM201A Motorola 
LM101A tNational 
LM201A National 
lMl01A tRaytheon 
LM201A Raytheon 
CA101A tRCA 
CA2.01A RCA 
LM101A t Signelics 
LM201 A Signelics 30 
SG101A t Silicon G 
SG201 A Silicon G 
LM101A tTl 
LM201A TI 

O.S' O.S' SOK SO 1 Low Noise 101 A 101ALN t Intersil 

30 - - 1 50K 70 0 Improved 307 S44C Teledyne S 

1 Improved 301 A S46C Teledyne S 

- lS' 4- 120 lOOK - 0 High Speed Inverting AD50SJ AD 

200 SO 10 S' 0.3' 2SK SO 3 General Purpose /LA709AM t Fairchild 
MC1709A tMotorola 40 
LM709A tNational 
SFC2709A tNPC 
p.A709A t Signetics 
!iA709AM tTl 

SOO 200 - 10' 6' SOK SO 1 Wideband, low noise SESS34 tSignetics 
SES334A t Signelics 

4000 lSoo 1.2- lS- 3' O.7K 70 1 6 Volt, Wideband CA3008A RCA 
CA3010A tRCA 
CA3029A RCA 
CA3037A tRCA SO 

SOOO SOO 2.S' 7' 1.S- 2.SK SO 2 Wideband MC1712 tMotorola 

10 30" 3.S· 2.SK SO 3 Wideband p.A702M t Fairchild 
RM702 tRaytheon 
p.A702M tTl 

6000 1600 1.2" SO- 7* 2K SO 1 12 Volt, Wideband CA301SA tRCA 
CA3016A tRCA 
CA3030A RCA 
CA303SA tRCA 

2.S 2S S 3 0.3' 0.12' 2S0K 94 1 Chopperless, Low Drift AD50SJ AD 

- lS- 4' 120 200K - 0 High Speed Inverting ADSOSK AD 60 
ADSOSS tAD 

(Continued) 

t Military Temperature Range (-SS' to 12S'C) , Typical Values 
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LINEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset 
Voltage 
mv (25'C) 

Bias 
Current 
na. (25'C) 

Offset 
Current 
na. (25'C) 

Single Units (Cont'd) 

2.5 

3.0 

(Cont'd.) 
100 

125 

200 

250 

0.0003 

0.020 

0.030 

0.050 

20.0 

7.5 

10 

12 

15 

20 

35 

40 

50 

0.020* 

0.01 

0.Q15 

0.05 

0.1 

0.5 

15 

t Military T amperature Range (-55' to 125'C) 

Voltage 
Drift 
p.vt'C 

3" 

2* 

10* 

50 

25 

50 

8* 

10* 

15 

10* 

10 

10* 

15 

4* 

15 

Band
width 
MHz 

1* 

1* 

0.3* 

1* 

0.35 

3* 

5* 

7* 

10* 

4* 

1* 

3* 

12* 

17' 

1* 

3" 

100 

100 

100 

0.25' 

0.3* 

12* 

35* 

Slew 
Rate 
vlp.s 

0.25* 

0.005* 

0.12* 

0.25* 

0.3 

20* 

20* 

20" 

50 

13* 

0.3* 

13* 

25 

3.5* 

13* 

1000 

1000 

1000 

0.1* 

0.16' 

0.13" 

0.2* 

25 

Voltage 
Gain 
v/v 

25K 

250K 

250K 

250K 

lOOK 

40K 

50K 

lOOK 

400K 

1000K 

25K 

50K 

40K 

50K 

50K 

50K 

50K 

4K 

50K 

l000K 

loooK 

loooK 

40K 

lOOK 

·50K 

lOOK 

lOOK 

lOOK 

CMRR 
db 

70 

94 

96 

94 

90 

66 

110* 

110" 

110* 

110' 

70 

80 

80 

80 

82 

82 

82 

80 

80 

o 

o 

80 

70 

80 

80 

70 

80 
(Continued) 

* Typical Values 

Compo Comments Device 

2 

o 

o 
o 
o 

o 

o 

o 

o 

o 

Micropower, High Performance 

High Accuracy Instrumentation 

725 type 

Low Drift, Low Noise 

High Gain Instrumentation, 50 ma 

FET Electrometer 

High Voltage FET 

High Voltage FET 

High Voltage FET 

High Voltage FET 

Fast Wideband, High Accuracy 

Wideband FET 

LHooolA 

725C 
p.A725C 
LM725C 
p.PC725 
PM725C 
RC725 

IlPC154A 

AD504J 

LH0020 

AD515J 

3581J 

3582J 

3583 

3584 

AD528J 

~F771A 

High Performance, Low Input Curren LM216A 
LM316A 
LM216A 
LM316A 
LM216A 
LM316A 

low noise, Bipolar·FET TL071 AM 
TL071BC 

Bipolar·JFET, bias compo OP·15C 
Op·15G 

Wideband·JFET, bias compo OP·16C 

Wideband, Decompensated, 
Settles to 0.01 % in 1.6 P.s 

Low power, Bipolar-JFET 

Programmable Bipolar FET 

Bipolar·JFET 

OP·l6G 

OP·17C 
Op·17G 

TL061AM 
TL061BC 

TL066AM 
TL066BC 

TL081AM 
iL08iBC 

Source 

tNational 

AMD 
Fairchild 
National 
NEC America 
PMI 
Raytheon 

NEe America 

AD 

tNational 

AD 

Burr-Brown 

Burr-Brown 

Burr-Brown 

Burr·Brown 

AD 

t Fairchild 

AMD 

10 

AMD 20 
National 
National 
Raytheon 
Raytheon 

tn (988) 
TI (988) 

tPMI (871) 
PMI . (871) 

tPMI (877) 
PMI (877) 30 

tPMI 
PMI 

tTl 
TI 

tTl 
TI 

tTl 
ii 

(882) 
(882) 

(985) 
(985) 

(985) 
(985) 

(991) 
(991) 40 

------------------------~----------------Bipolar-JFET 

Settles to 0.01 % in 200ns 

Fast Settling 

Fast Settling 

o Programmable Amplifier 

o Programmable 

o Micropowsr 

o High Impedance 

o Programmable 

Wideband, General Purpose 

TL080BC 

AM·500GC 
AM·500MC 

AM·5OOMR 

TI 

Datel 
Datel 

Datel 

(991) . 

AM·500MM t Datel 

HA·2720 

4250 
LM4250 
SG4250 
UC4250 

RM4132 

HA·2600 
HA2600 

SG1250 
SG2250 

AD507K 

tHarris. (712) 

tintersil 
tNational 
t Silicon G 
t Solitron 50 

tRaytheon 

t Hams (688) 
tlntersil 

t Silicon G 
SiIiconG 

AD 

Bold face Indicates additional data is provided on the page noted. 
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L1NEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (25'C) na. (25'C) na. (25'C) Jlv/'C MHz v/Jls v/v db Comp. Comments Device Source 

Single Units (Cont'd) 

3.0 '(Cont'd.) 
20 7.5 5* 0.27* 0.16* 50K 70 0 Low Power Adjustable Current 8021M t Intersil 

10 5* 1* 10 400K '86 0 Wide Response, Low Power HA·2700 tHarris (708) 
HA·2704 Harris (708) 

25 5 10* - - 4K 60 3 Matched Transistors LHOOO5A tNational 

50 5 - - - 50K 80 0 Higher Performance SSS741B PMI (839) 
Q) 
"0 

80 30 15 0.4 0.3 50K 80 0 Higher Performance LM741 A tNational :::J 
LM741E National C} 

1 High Slew Rate Inverting HA·2530 tHarris (684) C 

- 1* 0.6 50K 80 0 to 500 ma, Single supply pA759 t Fairchild 10 .2 
+-' 

100 25 - - - 25K ,]0 0 High Performance 741 SSS741 tPMI (839) 
SSS741G tPMI (839) 

0 
Q.) 

Q.) 
110 30 15 0.43 0.3 50K 80 0 JAN 741 38510/10101 tlntersil en 
200 50 20 1* 0.5* 50K 80 0 Higher Accuracy 741 C AD741J AD "'-

Q) 
High Current AD512K AD +-' en 

25 1* 0.5* 50K 80 0 High Current AD512S tAD 

300 100 - 2* 1 25K 70 1 ±1amp 833-21 tBeckman 

as 
~ 

3* 1* 1.5* 100K 70 1 0.2 amp Power LH0041 tNational 

10 1* 0.4* 25K 70 3 High Gain RM709 tRaytheon 

25 1* 1.5 100K 70 1 1.0 amp Power LH0021 tNational 20 

500 60 5* 1* 34* .sOK 80 3 Fast General Purpose 1339-02 t Teledyne P 

- - 4.2* 15K 2 High Slew Rate ULS-2139 tSprague 

75 3* 2* 4.2* 50K 80 2 General Purpose MC1539 tMotoroia 

2000 200 4* 10* - 20K 70 0 General Purpose Wide Bandwidth LHOOO3 tNational 
LH0003C National 

3.5 0.015 - 75 1t 3 20K 70 0 High Accuracy, FET AD506J AD 

0.030 - 75 l' 50' 20K 70 1-3 High Speed, Laser Trim AD516J AD 

12 2.5 6t - 0.04' 40K 80 1 Micropower CA3078A tRCA 

Low NOise, Micropower CA6078A tRCA 

4.0 0.010 0.002 10 l' 1.5 lOOK 80 0 High Performa(lce FET LH0022 tNational 30 

0.020 0.0005t 30 It 3 50K 70 0 FET Input 8007C-3 Intersil 

15 2 15 4' 2- 40K 80 0 High Performance, High Gain RM1556 tRaytheon 

- l' 2.5- lOOK 80 0 High Performance MC1556 tMotorola 
MC1556 Signetics 
SG1556 t Silicon G 

15 10' 35' 25 lOOK 80 1 Wide Band, High Impedance HA-2620 tHarris (692) 
HA2620 tlntersil 

20 35' 20 lOOK 80 1 Wideband, General Purpose AD507S tAD 

25 12 15- 4t 5- lOOK 80 0 High Voltage HA-2640 tHarris (700) 

200 50 15 12t 10 50K 80 0 High Speed, Fast Settling AD518K AD 40 

20 12' 10 50K 80 0 High Speed, Fast Settling AD518S tAD 

250 50 - 15- 50 50K 80 0 Precision High Speed LM118 tAMD 
LM218 AMD 
pAl18 t Fairchild 
p.A218 Fairchild 
LMl18 tNational 
LM218 National 
SFC2118 tNPC 
SFC2218 NPC 
LM118 tRaytheon 50 
LM218 Raytheon 
LM118 ttl 
LM218 TI 

300 100 5' 1- 25 50K 70 1 0.5a, Widebarid LH0061 tNational 
(Continued) 

t Military Temperature Range (-55' to 125'C) - Typical Values 
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LINEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Barod- Slaw Vo.~aga 

Voltage current Current Drift width Rate Gail CMRR 
mv (25'C) 08. (25'C) na. (25'C) p.vI'C MHz v/p.S v/v db Comp. Comments Device Source 

Single Units (Cont'd) 

4.0 (Cont'd.) 
350 100 3- 1- 0.5 501< 80 0 741 type TBA222 tSiemens 

1500 300 10· S· 25K 70 Low noise, Compo for G=3 NE5534 Signelics 
NE5534A Signelics 

30000 5000 20· 70· 400 4K 60· High Slew Rate LH0024 tNational 
Q) 4.5 170 32 S· 0.04· 25K 80 Micropower CA3078 RCA "0 
:::l 5.0 0.001 0.0005· 25 1- 0.6 50K 90· 0 Low Offset Fer 3522L Surr-BrO't\'fI 

<D 0.005 0.0006 2· 50· 80 0 Micropower, Tran~uctance 

C Amplifier 
0 CA3080 RCA 10 
~ 

0 
CA3080A tRCA 

Q) 0.025 0.002 25 15- 50 SOK 80 0 Precision, High Speed, FET LH0062 tNational 
Q) 0.030 0.02 S· 4· 10· 501< 80 0 MaS-Bipolar CA3160A tRCA 

Cf) 

~ 
10· 4- 10· 50K 80 MaS, Single Supply, Strobe CA3130A tRCA 

Q) 0.040 0.02 So 4.5- 9- 20K 70 0 MaS FET, Single Supply CA3140A Intarsil ~ en CA3140A RCA as 
~ 0.10 0.02· 5- 2.50 5- 50K 85 0 . Bipolar - JFET LF155 tAMD 

LF255 AMD 
p.AF155 t Fairchild 
pAF255 Fairchild 20 
LF155 tlntersil 
LF255 Intersil 
LF155 tMotorola 
LF255 Motorola 
LF355B Motorola 
LF155 t National (786) 
LF255 National (786) 
LF3558 National (786) 
PM155 tPMI (871) 
PM255 PMI (871) 30 
LF155 tRaytheon 
LF255 Raytheon 
LF155 t Signelics 
LF255 Siglelics 
LF355B Signelics 
LF155 tTl 
LF255 TI 

5- 7.5- 50K 85 0 Wtdeband - JFET LFl56 tAMD 
LF256 AMD 
ILAF15S . tFairchild 40 
p.AF25S Fairchild 
LF15S tlntersil 
LF25S Intersil 
LF156 ,Motoroia 
LF25S Motorola 
LF356B Motorola 
LF156 t National (786) 
LF256 National (786) 
LF356B National (786) 
PM156 tPMI (877) 50 
PM256 PMI (877) 
LF15S tRaytheon 
LF25S Raytheon 
LF156 t Sigootic.s 
LF25S Signe\ics 
LF35SB Signelics 
LF156 tTl 
LF256 TI 

50K 85 Wldeband Decompensated LF157 tAMD 
LF257 AMD 60 
p.AF157 t Fairchild 
p.AF257 Fairchild 
LF157 tlntersil 

(Continued) 

t Military Temperature Range (-55' to 125'C) - Typical Values 
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MASTER SELECTION GUIDE 

LlNEAR-Operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
my (2S'C) na. (25'C) na. (25'C) p.yrC MHz Y/p.S v/y db Comp. Comments Device Source 

Single Units (Cont'd) 

5.0 0.10 0.02 5" - - 50K S5 - Wideband Decompensated (Cont'd.) 
LF257 Intersil 
LF157 tMotorola 
LF257 Motorola 
LF357B Motorola 
LF157 t National (786) 
LF257 National (786) 
LF357B National 
PM157 tPMI (882) 
PM257 PMI (882) 

Q) 
"'0 
::J 

10 
(!J 

LF157 tRaytheon 
LF257 Raytheon 

C 
0 

LF157 t Signelics +-' 
0 

LF257 Signelics Q) 

LF357B Signelics Q) 
LF157 tTl en 
LF257 Tl ~ 

S' 4' 13' 50K SO 0 Wideband-JFET j.LAF771 t Fairchild 
1IAF771E Fairchild 

Q) 
+-' 
en 
Cd 

0.025 25' 70' 350 lK 50 2 Ultra Fast FET LH0032 tNational 20 ~ 
0.20 0.1 10' 4" 13" 50K SO 0 Wideband Bipolar-JFET LF351B National (776) 

4 1 10 1" 0.5" 20K SO 0 Low Input Current AD502L AD 

0.5" - 15K 65 1 Low Input Current 709 ADS01B AD 

2 20 0.5' - 15K 65 1 Low Input Current 709 AD801A AD 

40 0.5' - 15K 65 1 Low Input Current 709 ADS01S tAD 

7 4 20 1" 0.5" 20K SO 0 Low Input Current AD502K AD 

10 5 7* l' 0.5" 20K 70 0 Low Input Current S008M tlntersil 

10' - 0.1' 25K 74 0 Programmable Amplifier HA·2725 Harris (712) 

20" l' 0.5' 20K SO 0 Darlington 741 AD502S tAD 

6 - 0.25" 0.16" 50K 70 0 Programmable 4250C Intersil 30 
LM4250C National 
SG4250C Silicon G 
UC4250C Solitron 

15 5 20 0.5" 0.1 45K 100" 0 Low Bias Current 3501A Burr-Brown 
3501R t Burr-Brown 

20 3 - l' 2' lOOK 80 0 High Voltage MC1536 tMotorola 
SG1536 t Silicon G 

- 2.5' lOOK SO 1 High Voltage LM144 tNational 

25 5 20 0.3" 0.13' 50K 70 0 Micropower RC4132 Raytheon 

25 10' 12" 4 8DK 74 0 High Impedance AM-460-2 Datel 40 
AM-460-2M tDatel 
HA·2602 tHarris (688) 
HA·2605 HarriS (688) 
HA2602 tlntersil 
HA2605 Intersil 

15" 35" 20 80K 74 1 Wide Band, High Impedance AM-462-1 Datel 
AM-462-2 Datel 
AM-462-2M tDatel 
HA·2622 tHarris (692) 
HA·2625 Harris (692) 50 
HA2622 tlntersil 
HA2625 Intersil 

20" 12" . - 80K 74 0 Wideband 3506J Burr-Brown 

30' 1 - 80K 74 1 Wideband 3508J Burr-Brown 

- 10' 20 SOK 100" 1 Wideband, High Gain 1321 Teledyne P 
1321-01 t Teledyne P 

30 15' 20 1.5' 0.6 45K 100' 0 Low Bias, Low Noise 3500A Burr-Brown 
3500R t Burr-Brown 

(Continued) 

t Military Temperature Range (-55' to 125'C) " Typical Values 
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LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset 
Voltage 
mv (2S"C) 

Bias 
Curren! 
na. (25"C) 

Offset 
Current 
na. (25'C) 

Single Units (Cont'd) 

5.0 (Cont'd.) 
35 

40 

50 

100 

150 

180 

200 

250 

300 

350 

500 

10 

2.5 

15 

20 

15 

20 

20 

25 

50 

100 

20 

30 

40 

25 

20 

25 

50 

60 

20 

50 

150 

35 

200 

t Military Temperature Range (-55' to 125'C) 

580 

Voltage 
Drift 
IIvrc 

20 

30* 

10 

0.5 

20* 

10 

30 

3* 

20 

6* 

6.6* 

Band· 
width 
MHz 

1.5 

1* 

1* 

0.2 

0.2 

2.5* 

0.5 

1* 

-' 

1* 

4* 

Slew 
Rate 
vIliS 

10 

10 

2.5 

0.8* 

0.8 

1.5* 

18* 

0.5* 

0.5* 

0.4* 

2* 

10 

SO* . 

3* 

Voltage 
Gain 
vlv 

40K 

200K 

200K 

Hooo 

iOOK 

25K 

25K 

CMRR 
db 

70 

80 

80 

70 

70 

80 

Compo Comments I Dev~ 

o High Performance, High Gain RC1556A 

o Micropower FET High Current Out 1323 

o Wide Response, Low Power HA·2705 

Full Instrumentation AD520K 
AD520S 

Programmable Low Power MCl776 

o Gener~1 Purpose 1320 

o Low Input Bias, High Slew Rate ULN-2171 

Source 

Raytheon 

Teledyne P 

Harris (708) 

AD 
tAD 

tMotoroia 

Teledyne P 

Sprague 

25K 80 o High Speed OP'()1C 
Op.()1G 

PMI (837) 10 

25K 70 Precision 

25K 70 Precision 

50K 70 o High Performance 741 C 

50K 70 o High Performance 741 

2O-40K 80 Micropower 

50K 70 o Programmable 

25K 70 o High Performance, High Gain 

50K 70 o Single Supply 

SG777C 
p.A777C 

p.A777C 

SSS741C 

SSS741G 

IIPG153A 

IIPC253A 

XR146 

RC4131 

TL321 I 
TL321M 

tPMI (837) 

Siicon G 
TI 

Fairchild 

AMD 

tPMI (839) 

NEG America 
NEG America 

Exar 

Raytheon 

TI 
tTl 

50K 70 0 High Slew Rate NE535 Signetics 

50K 70 SOV/lls, Compo for G=5 NE538 Signelics I 

20 

22K 93 High Output Current CA3033A t RCA I 
---------------3*------2-2K------9-3----------H-ig-h-O-U~---c-urr-e-m--------+-c-A-3-M-7A------RC-A----- , 

5* 

20* 

20* 

3* 

10' 

20 

25 

10* 

6.6* 

3* 

12* 

8* 

1* 

10' 

1* 

1* 

7* 

0.5* 

0.8* 

1* 

250 

25 

15* 

0.25* 

130 

0.5* 

0.4 

0.6* 

3.5 

2.7* 

2.7* 

0.3* 

5* 

0.5* 

lOOK 80 High Slew Rate, Inverting HA·2535 Harris (684) I 
20K 80 0 High Slew Rate HA·2500 t Harris (672) I 

50K 

25K 

25K 

25K 

50K 

25K 

25K 

16K 

16K 

25K 

50K 

50K 

80 

70 

96 

80 

80 

84 

84 

70 

70 

70 

(Continued) 

• Typical Values 

o 

o 
o 

o 
o 

Four Addressable Inputs, Single 
Amplifier 

Micropower, High Performance 

High Speed Inverting 

General Purpose 

General Purpose 

High Performance, Low Drift 

General Purpose 

Low Noise 

High Output Current 

High Output Current 

General Purpose 

Wideband 741 

General Purpose Compensated 

I HA2500 t Intersil ' 

t- (6611) 1

30 

HA·2400 
HA·2404 

LHooolAC 

S017M 

LM301A 

LM307 

1319 

ULN-2151 

HA·909 

CA3033 

CA3047 

p.A709M 
MC1709 
LM709 
TAA522 
p.A709 
TL1709 
p.A709M 

SG1217 

AD741 
741M 
IlA741M 
741 

Harris (668) 'I 

National I' 

tlntersil 

Raytheon I 
Raytheon 

Teledyne P 

Sprague 

t Harris (656) 40 

tRCA 

RCA 

t Fairchild 
tMotorola 
t National 
tSiemens 
t Signetics 

Telefunken 
tTl 

t Silicon G 

tAD 
tAMD 
t Fairchild 
tlntersil 

50 

Bold face indicates additional data is provided on the page noted, 
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MASTER SELECTION GUIDE 

LlNEAR-Operational Amplifiers-Chal:'acteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (25'C) na. (25'C) na. (25'C) p.v/'C MHz vIpS v/v db Compo Comments Device Source 

Single Units (Cont'd) 

5.0 500 200 3' l' 0.5' 50K 70 0 General Purpose Compensated (Cont'd.) 
M5141 Mitsubishi 
MC1741 Motorola 
MC1741 tMotorola 
LM741 tNational 
PM741 PMI (839) 
RM741 tRaytheon (J) 

CA741 tRCA "0 
JlA741 t Signetics 
SG741 t Silicon G 

::J 
10 CJ 

TL1741 Telefunken c: 
JlA741M tTl .2 

Low Noise 741 741LN t Intersil 
....... 
(;) 

CA6741 tRCA <D 
Compensated 101 LH101 tNational 

LH101 tRaytheon 

<D' 
C/} 

~ 

.1 General Purpose, Uncompensated LM10l tAMD <D 
LM201 AMD 

....... 
(J) 

JlA101 t Fairchild 
LM10l tNational 

ctS 
20 ~ 

LM10l tRaytheon 
CA10l tRCA 
LM10l ·t Signetics 
SG10l t Silicon G 

Uncompensated 741 748M tAMD 
JlA748M t Fairchild 
MC1748 tMotorola 
LM748 tNational 
LM748C National 
RM748 tRaytheon 30 
CA748 tRCA 
JlA748 t Signetics 
SG748 t Silicon G 
JlA748M tTl 

10 50K 70 0 High Slew Rate 741 MC1741S tMotorola - SG741S t Silicon G 

4' 30' 0.7' 20K 70 2 Programmable CA3094 tRCA 
CA3094A tRCA 
CA3094B tRCA 

- 0.5' 35 50K 70 1 High Slew Rate RM4531 tRaytheon 40 

l' 0.7 50K 70 0 High Speed 741 741MHS tlntersil 

30' 50K 70 1 High Slew Rate SE531 t Signetics 

- - lOOK' 70 0 General Purpose M51802 Mitsubishi 

750 250 6' 65' 15 15K 74 3 High Speed High Gain J.LA715M t Fairchild 
715 tAMD 

800 200 20 - 2K 70 3 709 Type JlPC55A NEC America 

1000 150 S" - 2' 40K 90 3 General Purpose MC1533 Motorola 

2000 400 - 38' 25' 0.6K 76 1 Large Signal Wideband CA31 00 tRCA 

7000 2000 5' - - 2K 70 1 702 Type JlPC51 A NEC America 

7500 2000 5' 7' 1.5' 2K 70 2 Wideband MC1712C Motorola 50 

20 30' 3.5' 2K 70 3 Wideband JlA702C Fairchild 
JlPC702 NEG America 
SL702C Plessey 
RC702 Raytheon 

10000 2000 10' 1.7' l.4K 70 3 General Purpose TL702M tTl 

4.5K 70 3 General Purpose MC1530 tMotorola 

12000 5000 1.2' 15' 3' O.7K 70 1 6 Volt, Wideband CA3008 tRCA 
CA3010 tRCA 
CA3029 RCA 

(Continued) 

t Military Temperature Range (-55' to 125'C) , Typical Values 
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LINEAR-operational Amplifiers-Characteristics (Cont'd) 

Offsei Biasi Offset Voltage 
Voltage Current Current Drift 
mv (25'C) 03. (25'C) na. (25'C) p.vl'C 

Single Units (Cont'd) 

5.0 12000 5000 1.2-

20000 - 10 

25 

24000 5000 3.5-

6.0 0.025 0.002 15 

0.2 0.05 10' 

0.1 

25 10 6' 

12 40 

20 15" 

25 15" 

30 30 15' 

I 
35 10 5' 

50 25 

100 25 

30 5* 

250 50 

500 200 3" 

5" 

10* 

15' 

30 

t Military T 6n1perature Range (-55' to 125'C) 

582 

Band- Slew 
width Rate 
MHz v/p.s 

15- 3-

- SOO 

500- 250 

50' 7' 

l' 1 

3' 13' 

10' 1-

. 3· 13' 

- 0.2' 

1" 0.5" 

- 0.5' 

35· 20 

4· 5· 

0.27' 0.16* 

0.2 O.S* 

0.3* 

1" 0.5 

l' 10 

O.S" 5' 

,* 
1* 0.25 

0.5" 

0.2" 0.2" 

1* 1-

it 0.5* 

Voltage 
Gain CMRR 
vlv db 

O.7K 70 

250 70 

10K SO 

2K SO 

75K 70 

50K SO 

3.5· 40K 

50K SO 

75K 70 

20K SO 

20K 70 

SOK 74 

100K 74 

50K 70 

50K 70 

25K 70 

25K 70 

25K SO 

20K 70 

20K 70 

lOOK 70 

100K 90 

25K 70 

20K 70 

100K 70 

20-50K 70 

(Continued) 

- Typical Values 

Comp. 

1 

1 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

o 

o 

o 
o 

o 

Comments 

6 Volt, Wideband 

Fast, slews SOO V I p.S 

Settles to 0.01 % in 70 ns 

12 Volt, Wideband 

High Performance FET 

Low Noise Bipolar-JFET 

Low Power Bipolar JFET 

Programmable Bipolar JFET 

Bipolar-JFET 

Bipolar-JFET 

Programmable 

Low Input Current 

Low Input Current 

Wideband, General Purpose 

High Voltage 

Low Power Adjustable Current 

Programmable Low Power 

High Performance 741C 

Supply to ± 1 Ov 

to 500 ma, single supply 

High Slew Rate 741 

Wideband 741 C 

0.2 amp Power 

High Gain, Instrumentation, 50 ma 
Output 

o Low Noise 741 

o High Power' 

o 1.0 amp Power 

General Purpose 

Bold face indicates additional data is provided on the page noted, 

I 

I 
I 

Device 

(Cont'd.) 
CA3037 

NE5539 
SE5539 

1435 

CA3015 
CA3016 
CA3030 
CA3038 

LH0022C 

1L071AC 
1L071M 

1L061AC 
1L061M 

1L066AC 
1L066M 

f!PCF081 
1L081AC 
1L081M 

1LOSOAC 
TL080M 

SG3250 

AD502J 

SOOSC 

AD507J 

AM-464-2 
AM-464-2M 
HA·2645 
1332 

S021C 

MCl776C 
MC3476 

SSS741C 

TCA520 

jJA759C 

MC1741SC 
SG741SC 

SG3217 

LHOO4iC 

LH0020C 

741CLN 

ILA791C 

LHOO21C 

748C 
"~~I'I"" W'I/'+Ov 

MC174SC 
SFC74SC 
SL74S 
RC748 
CA74SC 
ILA74SC 
TDAO;4S 
SG74SC 
j.lA74SC 

Source 

tRCA 

Signetics 
t Signetics 

t Teledyne P 

tRCA 
tRCA 

RCA 
tRCA 

National 

11 (988) 
ttl (988) 

11 (985) 
ttl (985) 

11 (985) 

tn (985) 

NEG America 
11 

ttl 
11 

tn 
SiIiconG 

AD 

Intersil 

AD 

Datel 
tOatel 

Harris 
Teledyne P 

Intnl 

Motorola 
Motorola 

(991) 
(991) 

(991) 
(991) 

(700) 

PMI (839) 

Signetics 

Fairdlikl 

Motorola 
SiIiconG 

SiIiconG 

Naiionai 

National 

Intersil 

Fairdlikl 

National 

AMD 
r' .. :~ .... L!I..J 
rdlll.llllU 

Motorola 
NPC 
Plessey 
Raytheon 
RCA 
Signetics 
Signetics 
SiliconG 
TI 

10 

20 

I 
I 30 
I 

40 

50 
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MASTER SELECTION GUIDE 

LlNEAR-Operational Amplifiers..;Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage. 
Voltage Current Current Drift width Rate Gain CMRR 
my (2S'C) na. (2S'C) na (2S'C) )lyrC MHz v/p.S y/v db Comp. Comments Device Source 

Single Units (Cont'd) 

6.0 500 200 - l' 0.5' 20-50K 70 1 (Cont'd.) 
High Reliability L14S SGS 

0.5 20-50K 70 0 General Purpose Compensated AD741C AD 
pA741C Fairchild 
HAl7741 Hitachi 

. 741C Intersil 
MC1741C Motorola 
LM741C National 
p.PC151 NEe America 
p.PC741 NECAmerica 

(J) 
"0 
:::l 

10 CJ 
SFC741C NPC c: 
PM741C PMI (839) 0 
RC741 Raytheon +-' 

0 
CA741CC RCA (I) 

pA741C Signetics '(1) 
SA741C Signetics C/) 
TDA0741 Signe1ics ~ 

SG741C Silicon G (I) 

TL1741C Telefunken 
+-' 
Cf) 

TL3741C Telefunken 
TL4741C Telefunken 

20 as 
~ 

pA741C TI 

0.7 25K 70 0 High Speed 741 741CHS Intersil 

- 1 20K 70 1 1 amp 833-21C Beckman 

300 10' 7* 5- 20K 74 0 Low Noise HA-911 Harris (656) 

12- 50 25K 70 0 High Speed, Fast Settling AD518J AD 

1000 300 6- - lS' 5K 60 0 20ma Output TCA325 Siemens 

12K 65 .1 20ma Output TAA761 Siemens 
TAA765 Siemens 

lSK 70 1 20ma Output TAA762 tSiemens 
TAAS62 tSiemens 

1200 500 5' 4- 4- 10K 70 2 Gated ZN424 Ferranti 

1500 200 - 0.5' 35' 20K 70 1 High Slew Rate RC4531 Raytheon 

l' 20 20K 70 1 High Slew Rate, High Performance NE531 Signetics 

7.0 200 10' 10' 10' 130" 25K - 2 High Speed Inverting S017C Intersil 

50 - - - 25K 65 0 Single Supply TL321C TI 

7.5 7 1 6' - - 25K SO 1 30S Type IlPCl56A NEC America 

30 l' 0.3" 25K SO 0 Micropower, Supply Current SOOp.a LM312 AMD 
LM312 National 

0.3" 0.1 25K SO 0 Compensated 30S SG311S Silicon G 40 

l' 0.3- 25K SO 1 Precision Bipolar AD30S AD 
LM30S AMD 
p.A308C Fairchild 
30S Intersil 
LM308 Motorola 
LM30S National 
SFC230S NPC 
PM30S PMI 
LM308 Raytheon 
CA30S RCA 50 
LM308 Signetics 
SG308 Silicon G 

- 0.3' 0.3' 25K SO 1 Low Noise 308 308LN Intersil 

15 2 30 0.1 25K SO 1 Precision 1660 AMD 

0.3' 0.1 25K SO 1 Improved 201, 301 A SG1660 Silicon G 

0 Improved 307, 741 SG1760 Silicon G 

250 50 30 1" 0.5' 25K 70 0 General Purpose, Uncompensated LM307 AMD 
pA307C Fairchild 
307 Intersil 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LlNEAR-Operatlonal Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voirage Band- Slew Voitage 
voltage Current Current Drift width Rate Gain CMRR 
ow (25'C) na. (2S'C) na. (2S'C) p'vrc MHz vipS vlv db Compo Comments 

Single Units (Cont'd) 

7.5 250 50 30 l' 0.5" 25K 70 General Purpose, Uncompensated 

General Purpose, Compensated 

1500 250 6 65' 10 10K 74 High Speed 

500 6" 1" 0.5" 20K 65 0 Compensated 201 

General Purpose 

6-10" l' 0.3" 15K 65 General Purpose 

2000 

8.0 

20" 

20' 100 10K 80 100vlp.s, Gain=3 

30 20' 100 10K 80 High Speed, Fast Settling 

250 50 20" 12" 20 15K 74 0 High Slew Rate 

t Military Temperature Range (-55' to 125'C) " Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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Device Source 

(Cont'd.) 
LM307 Motorola 
LM307 National 
SFC2307 NPC 
CA307 RCA 
LM307 S~netics 
SG307 Silicon G 
LM307 TI 

AD301A AD 
LM301A AMD 10 
p.A301A Fairchild 
301A Intersil 
LM301A Motorola 
LM301A National 
p.PC157 NEG America 
p.PC301 NEG America 
SFC2301A NPC 
CA301A RCA 
LM301A S~netics 
TDA0301 S~netics 20 
SG301A Silicon G 
LM301A TI 

715C AMD 
p.A7t5C Fairchild 

LH201 National 30 
LH201 Raytheon 

LM301 AMD 
p.A201M FairchJd 
LM201 National 
LM201 Raytheon 
CA201 RCA 
LM201 Signetics 
SG20i Siiicon G 

p.A709C Fairchild 
M51709 Mitsubishi 40 
LM709C National 
RC709 Raytheon 
TAA521 Siemens 
p.A709C Signetics 
SA709C Signetics 
TL1709C Telefunken 
TL3709C Telefunken 
p.A709C TI 

50 

HA·2S20 tHarris (680) 
HA2520 tlntersil 

AD509K AD 
AD509S tAD 

AM-450-2 Datel 
AM-450-2M tDatel 
HA·2502 tHarrts (672) 
HA·2505 Harris (672) 60 
HA2502 tlntersil 

Ie MASTER 1978 



MASTER· SELECTION~GUIDE· 

LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage . Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) na. (2S'C) na. (25'C) p.v/'C MHz vlp.s vlv db Camp. Comments Device Source 

I· 

Single Units (Cont'd) 

S.O 250 50 20* 12* 20 15K 74 0 High Slew Rate (Cont'd.) 
HA2505 Intersil 

6* 20 16K 74 0 Fast Slewing 3505J Burr-Brown. 

40000 15000 25* 70- 250 3K 60- 3 High Slew Rate LH0024C National 

9.0 250 50 30* S- 15* 50K 74 1 Four Addressable Inputs Single 
Amplifier 

HA·2405 Harris (668) 

Q) 
"0 
::J 

10.0 0.010 0.0005" 10 1" 3 50K 70 0 FET Input SOO7C-4 Intersil (!) 
15 1" 3 50K 70 0 FET Input S007C-5 Intersil C 

S007M-5 tlntersil 10 0 
0.050 0.020" 30 3* 15- 2QK S6* 0 High Voltage FET 35S0J t Burr-Brown 

....... 
(,) 

0.15 0.05 - 1* 0.3* 20K SO 0 High Performance, Low Input Curren LM216 AMD 
LM316 AMD 
LM216 National 

Q) 

Q) 

Cll 
LM316 National 
LM216 Raytheon 
LM316 Raytheon 

~ 

Q)< 
, ....... en 

a:s 
0.20 0.05 5* 2.5 5* 25K SO 0 Bipolar - JFET LF355 AMD ~ 

i-tAF355 Fairchild 
LF355 Intersil 
LF355 Motorola 
LF355 National (786) 
PM355 PMI (871) 
LF355 Raytheon 
LF355 Signetics 
LF355 TI 

5 12* 25K SO 0 Wideband - JFET LF356 AMD 
f.LAF356 Fairchild 
LF356 Intersil 
LF356 Motorola 
LF356 National (786) 
PM356 PMI (877) 
LF356 Raytheon 
LF356 Signetics 
LF356 TI 

- - 25K SO - Wideband Decompensated LF357 AMD 
ILAF357 Fairchild 
LF357 Intersil 
LF357 Motorola 
LF357 National (786) 40 
PM357 PMI (882) 
LF357 Raytheon 
LF357 Signetics 
LF357 TI 

S- 4* 13" 25K 70 0 Wideband JFET !!AF771C Fairchild 

10- 3* 13- 25K 70 0 Low Noise Bipolar-JFET TL071C TI (988) 

5- 15- 25K 70 0 Bipolar-JFET LF351 National (776) 

10 3 150 - 250 O.7K 50 1 100MHZ Unity Gain Frequency 9906 OEI 

30 10 20 4- 2" 40K 70 0 High Performance, High Gain RC1556 Raytheon 

- 1" 2.5" 70K 70 0 High Performance MC1456 Motorola 50 
SG1456 Silicon G 

40 10 - 1" 2" 70K 70 0 High Voltage MC1436 Motorola 
MC1456 . Signetics 
SG1436 Silicon G 

50 20 20' - - 2K 55 3 Matched Input Transistors LHOOO5 tNational 

SO 40 1000 0.2 2.5 1-1000 65 1 Full Instrumentation AD520J AD 

100 25 25" - - 2K 50 3 Matched Input Transistors LH0005C tNational. 

150 25 - - 0.4' 2.5K 65 3 Darlington Input MC1531 tMotorola 

250 50 20" 20" SO 7.5K 74 1 High Speed, Fast Settling AD509J AD 
(Continued) I 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LlNEAR-Operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) na. (2S'C) na. (2S'C) p.v/'C MHz v/p.s v/v db Compo Comments Device Source 

Single Units (Cont'd) 

10.0 250 50 (Cont'd.) 
25" 12" 40 7.5K 74 0 High Slew Rate HA·2512 tHarris (676) 

20- 80 7.5K 74 80V/JLs Gain = 3 HA·2522 tHarris (680) 
HA2522 tlntersil 

30- 12-
Q) 80 7.5K 74 80V/JLs Gain = 3 AM-452-2 Datel "C 
:::J 

AM-452-2M tDatsl 

(!J HA·2525 Harris (680) 
HA2525 Intersil 

c: 20- 80 7.5K 89- High Slew Rate 10 0 
:;:; 
(.) 
Q) 

Q) 500 200 en 15- 50 25K 70 0 Precision, high speed LM318 AMD 
~ 

JLA318 Fairchild Q) 
-+oJ LM318 National en 
«S ILPC159A NECAmerica 

~ SFC2318 NPC 
LM318 TI 

20 

30 

40 

50 

t Military Temperature Range (-55' to 125'C) - Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew voltage 
Voltage CuTent CtmnI Drift width Rate Gain CMRR 
IllY (25'C) na. (25'C) na. (25'C) p.v/'C MHz v/p.S v/v II) Comp. Corrvnents Device Source 

Single Units (Cont'd) 

lS.0 (Coot'd.) 
0.4 02 10' l' 3.S· 3K 70 0 Low Power Bipolar.JFEr TL061C TI (985) 

Programmable Bipolar.JFEr TL066C 'n (985) 

3' 13' 2SK 70 0 Bipolar.JFEr ,u'CF081 NEC America 
TL081C TI (991) 

1 Bipolar.JFEr TlO8OC n (991) 
(J) 

"'C 
300 100 - - 1.4' 1.SK 60 3 Darlington Input MC1431 Motorola ::l 

4000 200 2' 10' S' O.7SK 60 2 Differential Output MC1420 Motorola C) 

20.0 O.OOS - 30 O.S· 3 40K 80 0 Electrometer, FEr AD523K AD 

0.010 0.002' 2S l' 2.S 31K 86' 0 High Performance, Low Bias FEr 3S03B Burr-Brown 
3503S tBurr-Brown 

c 
.2 

10 -0 
Q) 

- 2S O.7S· O.S" SOK 70 0 Low Noise FET AD514L AD Q) 

0.020 O.OOOS· 7S l' 6' SOK 70 0 High Perfonnance FEr 8oo7M tlntersil en 
10-

- 2S 1* 3 SOK 80 1-3 SOV I J.ls Feed Forward ADS13K AD Q) .-O.7S· O.S SOK' 70 0 Low Noise FET ADS14K AD en 
«S 

SO O.7S· O.S*. SOK' 70 0 Low Noise FET ADS14S tAD ~" 
l' 3 SOK 80 1-3 SOVI P.s Feed Forward ADS13S tAD 

0.02S 0.002* SO 1* O.S* 2SK 80' - 0 Low Noise 3S42J Burr·Brown 
3S42S t Burr-Brown 

0,010 20 l' 1.S SOK 70 0 Low Cost FET Input LH0042 tNational 20 

- 2S l' 6' SOK 70 0 Low Cost FET Input AD540K AD 

SO 1* 6* SOK 70 0 Low Cost FET Input ADS40S tAD 

O.S" 2SK 80 0 FET AD3S42J AD 

60 O.S· 3 40K 80 0 Electrometer, FEr ADS23L AD 

0.030 O.OOS· 20' 1* 6* SOK 70 0 FET SUS36 Signetics 

O.OSO O.OOS 2S 1* 1 2SK 70 0 Low Cost FET LH0042C National 

- 2S 1* 6* 2SK 70 0 Low Cost FET AD0042C AD 

0.10 - 25 l' 3 50K 80 0 Low Cost FEr Input AD503K AD 
ADS03S tAD 

0.20 0.15 20' 3* 6' 50K 64 0 High Slew Rate FET p.A740M t Fairchild 30 
740 tlntersil 

0.50 0.15 5* 1* 6' 50K 80 0 FET Input LH740AC National 

50 ' 25 200 - - 3K 60 0 Darlington Input TCA315 Siemens 

1 Darlington Input TCA335 Siemens 

25.0 0.020 0.02 50* 5* 10* 80K 74 1 120V/p.s Gain=3 HA·2060 tHarris (664) 

S* 40* 7.5K 74 1 High Slew Rate, FET HA·20SO tHarris (660) 

40000 10000 1000 60 600 lK 50 2 Wid~ Gain·Bandwidth 9912 tOEI 

30.0 0.001 0.0002' 50 l' 2.5 20K 86 0 Low Bias FET SOO7AM tlntersil 
8oo7AC Intersil 

- SO' l' 6* 20K 86 0 FET 1439 Teledyne P 40 

0.040 0.020 10* 0.14* 1" 1-1000 65 2 Full Instrumentation, FET - AM435-1C Datel 
LF252 National 

_ LF352 National 

30* 2 0.06" l' 6" loooK 80" 0 High Slew Rate FET p.A74OC Signetics 

30000 10000 lSO 200 300 lK SO 0 Wide band 9916 tOEI 

SO.O 0.00001 - - - O.S* 20K 60 0 Ultra Low Bias FET ICH8500A Intersil 

0.0001 - - - 0.5* 20K 60 0 Ultra Low Bias FET ICH8Soo Intersil 

0.001 0.0005" 90 O.S* 3 20K 70 0 Electrometer, FEr AD523J AD 

- 50 0.3* - 10K 70 MOS FET ,u'C250A NEG America 

0.015 - 7S 11- 3 20K 70 0 Low Cost FET Input ADS03J AD SO 

0.025 0.005' 7S 1* 2.S 20K 86' 0 High Performance, Low Bias FET 3S03A Burr·Brown 
(Continued) 

t Military Temperature Range (-S5' to 125'C) • Typical Values 
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LINEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset 
Voltage 
mv (2S'C) 

Bias 
Current 
na. (2S'C) 

Offset 
Current 
oa. (2S'C) 

Single Units (Cont'd) 

50.0 0.025 0.005* 

0.030 

0.050 0.0005* 

50.0* 150 

60.0 0.020 0.02 

90,0 0.10 0.005* 

110.0 0.3 . 

200.0 0.01 

0.3 0.1 

150 

Dual Units 

0.5 0.2 

2.S 

4 3.8 

0.75 50 

1.3 7 6 

2.0 0.10 0.05 

2 0.2 

50 

10 

25 

60 10 

75 

t Military Temperature Range (-55' to 125'C) 

588 

Voltage 
Drift 
fLvl'C 

75 

75 

75 

75 

25 

SO* 

30* 

20* 

50* 

3000 

25 

15 

30 

4.5 

10* 

15 

15 

5 

15 

10 

Band
widtti 
MHz 

1* 

1* 

1* 

0.75* 

1* 

100 

5* 

S* 

1* 

1* 

1* 

1* 

100 

so 

1.2* 

1.2* 

1* 

0.8 

1.2* 

4* 

1* 

1* 

1.5* 

1* 

O.S 

Slew 
Rate 
v/fLS 

2.5 

6* 

0.5* 

6* 

600 

10* 

40* 

6* 

6* 

6* 

0.4* 

200 

400 

0.3' 

0.25* 

0.25* 

0.3* 

0.5 

0.25* 

13* 

0.3* 

O.S 

10 

0.5 

Voltage 
Gain 
v/v 

20K 

20K 

20K 

20K 

20K 

63K 

SOK 

7.5K 

50K 

20K 

20K 

10K 

0.3K 

63K 

SOK 

200K 

200K 

80K 

lOOK 

120K 

50K 

50K 

lOOK 

50K 

l00K* 

50K 

50K 

50K 

CMRR 
db 

86* 

70 

70 

70 

70 

70 

70 

64 

55 

55 

70* 

50 

96 

114 

110 

96 

90 

100 

so 
85 

SO 

70 

100* 

70 

70 

90 

(Continued) 

* Typical Values 

Compo Comments 

1-3 

o 

o 

o 
o 
o 

o 

o 

o 

o 

o 

o 

High Performance, Low Bias FET 

50V / J.ls Feed Forward 

High Performance, FET 

Low Cost FET 

Low Noise FET 

Low Cost FET 

Wideband Inverting 

Wideband, FET Input 

120V/J.ls Gain = 3 

FET, High Input Impedance 

High Slew Rate FET 

High Slew Rate FET 

MOS FET 

Wideband, Fast Slewing 

Fast Settling. Inverting 

0ua/108A 

Dual Matched Instrumentation 

Dual Matched Instrumentation 

Dual308A 

Dual Matched 

Dual Matched Instrumentation 

Dual 351A 

Dual 108 

Dual High Performance 741 

Low Power 

Single Supply 

Matched Amplifier Pairs 

High slew rate 

40 V/J.ls, G=5 

Dual Matched 

Bold face indicates additional data is provided on the page noted. 

Device 

(Cont'd.) 
3503R 

AD513J 

3540J 
8007C 

1424 

AD514J 

AD540J 

HVA23 

AM-406-2 
AM-406-2M 
HA·2065 
1433 

AM-405-2 
AM-405-2M 
HA·2055 

NE536 

J.lA740C 

740C 

IlPG152A 

990S 

HFS23 

LH21 08 
LH210SA 
LH2208A 
LH2108A 
LH2208A 

OP-10 
OP-l0A 

OP-l0E 

LH230S 
LH2308A 
LH230SA 

OP-G4A 
OP-Il4E 
Op·14A 
OP·14E 

OP~10C 

LF353A 

LH21 08 
LH2208 
LH2108 
LH2208 

SSS747 
555747 

LM158A 

SE532A 

3500MP 

SE5535 

SE5538 

OP-G4 
OP-04C 
OP·14 

Source 

t Burr·Brown 

AD 

Burr-Brown 
Intersil 

Teledyne P 

AD 

AD 

DOC 

Datel 
tDatel 

Harris (664) 
Teledyne P 

Datel 
tDatel 

Harris (660) 

S~netics 

Fairchild 

Intersil 

NEG America 

OEI 

DDC 

tlntersil 
tNational 

National 
tSignebcs 
S~netics 

tPMI 
tPMI 

PMI 

Intersil 
National 
S~tics 

(857) 

tPMI (844) 
PMI (844) 

tPMI (844) 
PMI (844) 

PMI 

National (784) 

tNational 
National 

t S~nebcs 
S~netics 

tAMD 
tPMI 

National 

t S~netics 

Burr-Brown 

t Signelics 

ltuA\ \ ...... , 

I 10 

20 

30 

40 

t S~nebcs 50 

PMI (844) 
PMt (844) 

tPMI (844) 
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MASTER SELECTION GUIDE 

LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) na. (2S'C) na (2S'C) p'vre MHz v/p.s v/v db Comp. Comments Device Source 

Dual Units (Cont'd). 

2.0 75 5 10 O.S 0.5 50K 90 0 Dual Matched (Cont'd.) 
OP·14C PMI (844) 

10 15 l' 0.5* 50K SO 1 Dual LM101A High Performance 1501L . tAMD 
1501M tAMD 
LH2101A tAMD 
LH2201A AMD 
LH2101A Intersil 
LH2101A tNational 
LH2201A National 
LH2101A tS9Jetics 

Q) 

~ 
;j 

10 
(!) 

LH2201A Sig1etics c: 
0 

SOO 200 - 10' 6' 50K SO 0 Dual 5534 SE5533 tSignetics 

3.0 0.05 .0.01 S* 4* 13* 50K SO 0 Wideband JFET pAffi2A t FairchUd 

+-' 
(.) 
Q) 

0.2 0.05 10' 3' 13' 50K SO 0 Low Noise Bipolar-JFET TL072AM tTl (988) 
TL072BC TI (988) 

Q) 
(/) 

0.1 10' l' . 3.5' 4K SO 0 Low Power, Bipolar JFET TL062AM tTl (985) 
~ 

Q) 
TL072BC TI (988) +-' 

U) 

3' 15' 50K SO 0 Bipolar JFET TL082AM tTl (991) 
TLOS2BC TI 

'Cd 
~ 

5 3 10' 25' 0.1* 40K SO 0 Programmable HA·2730 tHarris (718) 20 

15 5 - .25* 0.16' lOOK 70 0 Programmable Dual LM4250 LH24250 tNational 

20 7.5 5' 0.27* 0.16' 50K 70 0 Low Power Adjustable Current S022M tlntersil 

50 5 - - - 50K SO 0 Higher Performance SSS747B PMI (844) 

SO 15 15 l' - 50K 70 0 .low Power LM25SA National 

30 15 1).44 0.3 50K SO 0 Dual 741 pA747AM t Fairchitd 
pA747EC FairchUd 
LM747A tNational 
LM747E National 

100 30 S' S' 2 25K SO 0 High Slew Rate HA·2650 tHarris (704) 

20 l' - 25K 65 0 Low Power, Single Supply LM35SA National 

750 400 3' - 2' 20K 70 3 Audio Preamp pA749C FairchUd 
p.A749M t Fairchild 

3000 300 10' l' .0.01' 4K 70' 3 General Purpose MC1535 tMotorola 

4.0 1500 300 - 10' 6' 25K 70 1 Dual 5534 NE5533 Signetics 

5.0 0.10 0.02 S* 4' 13 50K SO 0 Wideband JFET pAF772 FairchUd 
pAffi2E FairchUd 

0.20 0.10 10' 4* 13' 50K 0 Dual 351B LF353B National (784) 

7.5 3 3* 1* 15' 200K 70 0 Multi-Purpose Programmable p.A776M t Fairchild 

10 5 10' - 0.1' 25K 74 0 Programmable HA·2735 Harris (718) 

25 10* l' 0.6* 50K 70 0 Single Supply, I/O operates to groun ~ p.A79SM t Fairchild 40 

100 25 - - - 50K 70 0 Dual High Performance 741 C SSS747C AMD 
SSS747C PMI (844) 
SSS747G tPMI (844) 
SSS1458 PMI (844) 
SSS1558 tPMI (844) 

40 - O.S' 0.5* 4K 60 0 Low Power TL022M tTl 

150 30 7* 1* - 50K 70 0 Hall LM124 LMl58 tMotorola 
LM15S tNational 
LM258 National 
LM15S tS9Jetics 50 
LM258 Signetics 
SE532 tSignetics 
LMl58 tTl 

40 6* l' 10 70 0 High Slew Rate, Dual 535 NE5535 Signetics 

- - 70 1 60 V/p.s, G=5, Dual 538 NE553S Signetics 

200 60 8* S' 2 20K 74 0 High Slew Rate HA·2655 Harris (704) 
(Continued) 

t Military Temperature Range (-55' to 125'C) , Typical Values 
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LlNEAR-Operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) na. (2S'C) na. (2S'C) IIvrc MHz vIliS v/v db 

Dual Units (Cont'd) 

5.0 200 (Coot'd.) 
80 0.8· 0.5" lK 60 

500 50 10" 1" 0.6" 50K 70 

200 2-15· 1· 0.5" 50K 70 

0.25 25K 70 

1.5' 50K 70 

1.5 50K 70 

2.5 1.5 50K 70 

- 10 50K 70 

5000 500 10' l' 0.01' 3.5K 70 

6 .0 0.2 0.05 10' 3· 13" 50K 80 

0.1 10' l' 3.5· 4K 80 

3' 13" 50K 80 

10 6 3" 1" 15" 50K 70 

30 10 5· 0.27* 0.16" 50K 70 

- 0.25" 0.16" 75K 70 

250 50 7* 1· 0.6" 25K 65 

75 10" 1" 0.6· 20K 70 

500 . 200 1" 0.5" 20·50K 70 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Compo 

0 

0 

3 

0 

0 

0 

o 
3 

0 

0 

0 

0 

0 

0 

0 

o 
o 

Comments Device Source 

Low Power 

Single Supply 

Dual 741 

Low Noise 

Dual MC1709 

Dual Wldeband 741 

3MHz min. Bandwidth 

Dual Wideband 741 

I w Hgh Sle Rate 1558 

General Purpose 

Low Noise Bipolar·JFET 

Low Power Bipolar-JFET 

Bipolar JFET 

Multi-Purpose Programmable 

Low Power Adjustable Current 

Programmable Dual LM4250 

Half LM244/324 

TL022C 

MC3558 

747M 
1558 
XR1558 
IlA747M 
11A1558M 
MC1747 
MC1558 
LM747 
LM1558 
PM747 
PM1558 
CA747 
CA1558 
RM747 
RM1558 
MC1558 
TDA1458 
JiA747 
SG747 
SG1558 
JiA747M 
MC1558 

MC1558N 

MC1537 

RM4558 
RM4558 

RM4559 

MC4558 
MC4558A 

MC1558S 

MC1435 

TL072AC 
TlO72M 

Tl062AC 
Tl062M 

Tl082AC 
Tl082M 
Tl083AC 
TL083", 

JiA776C 

8022C 

LH24250C 

LM258 
I LM358 
I NE532 
I SA532 

Single Supply, 110 operates to grounti J1A798C 

Dual 741C 1458 
747C 
XR1458 
JiA747C 
11A1458C 
MC1458 
MC1747C 
LM747C 
LM1458 
JiPC251 

TI 

tMotorola 

tAMD 
tAMD 
tExar 
t Fairchi!d 
t Fairchild 
tMotorola 
tMotorola 
tNational 
tNational 
tPMI (844) 
tPMI (844) 
tRCA 
tRCA 
tRaytheon 
tRaytheon 
t Signetics 

Signetics 
t Signetics 
t Silicon G 
t SiIiconG 
tTl 
tTl 

tMotorola 

tMotorola 

tRaytheon 
tTl 

tRaytheon 
(974) 

tMotorola 
Motorola 

tMotorola 

Motorola 

TI 
tn 

TI 
tTl 

TI 
tTl 

TI 
tTl 

Fairchild 

InterSil 

National 

Motorola 
Motorola 
Signetics 
Signetics 

Fairchild 

AMD 
AMD 

(988) 
(988) 

(985) 
(985) 

(991) 
(680) 
(991) 
/001\ ,.,.,1/ 

Exar 
Fairchild 
Fairchild 
Motorola 
Motorola 
National 
National 
NEC America 

10 

20 

30 

40 

50 

60 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew voltage 
Voltage Current current Drift width Rate Gain CMRR 
mv (25'C) na. (25'C) na. (25'C) p.v/'C MHz vipS v/v db CorT1l. Comments Device Source 

Dual Units (Cont'd) 

6.0 500 200 - l' 0.5' 2O-50K 70 0 Dual 741C (Cant'd.) 
JlPCl458 NEG America 
PM747C PMI (844) 
P1I1458 Pili (844) 
CA747C RCA 
CA1458 RCA 
RC747 Raytheon 
RC1458 Raytheon 

Q) 
.~ 

p.A747C Sigletics 
SA747C Sigletics 

::::J 
10 CJ 

MC1458 Sig1etics 
SA1458 SigneIics 
SG747C Silicon G 

c: 
.Q 
+oJ 

SGl458 SiliconG 
~A747C Tl 
MC1458 TI 

0 
Q) 

Q) 

en 
2 0.5' 20 70 0 Dual Wideband 741C MC4558C Motorola "-
3 1.5 20K 70 0 3MHz min. Bandwidth RC4559 Raytheon Q) 

+oJ 

(974) 
RV4559 Raytheon 

(974) 

U) 
co 
~ 

3' 1 20K 70 0 Wideband 741 XR4558 Exar 20 
p.A4558 Fairchild 
,u>C4558 NEC America 
RC4558 Raytheon 
RC4558 TI 

Low Noise XR4739 Exar 
RC4739 Raytheon 

10' l' 0.8' 20K 70 0 Low Noise MC1458N Motorola 

10 20K 70 0 High Slew Rate 1458 MC1458S Motorola 

1000 500 - - - 12K' 70 2 Low Noise TCA490 Signetics 

2000 1000 - - l' 6.5K 70 2 Low Noise p.A739 Faircilld 30 
TBA231 SGS 

7.0 250 50 7* l' - 25K 65 0 Half LM224 LM358 National 
LM358 Signetics 
NE532 Signetics 
LM258 TI 
LM358 Tl 

lOOK 50 0 Low Power, Single Supply LM2904 National 
LM2904 TI 

500 50 - l' - lOOK' 55' 0 258 type TDA0358 Signetics 

7.5 7 1 30 l' 0.3' 25K 80 1 Dual 308 LH2308 National 40 

250 50 30 l' 0.5' 25K 70 1 Dual High Performance 1501C AMD 
LH2301A AMD 
LH2301A Intersil 
LH2301A National 
LH2301A Sigletics 

1500 500 1.5' 1" 0.3' 15K 65 3 Matched Dual 709 RC1437 Raytheon 

0.25' 15K 65 3 Matched Dual MC1709C MC1437 Motorola 

10.0 0.05 0.01 S" 4' 13' 25K SO a Wideband JFET ~m2C Fairchild 

0.20 0.05 10" 3' 13' 25K 70 a Low Noise Bipolar-FET TlO72C 11 (988) 

0.10 10" 4- 13' 25K 70 0 Dual 351, wide band lF353 National (784) 50 

500 50 7* 1 0.6 20K 70 0 Single Supply MC3458 Motorola 

700 300 15' 1.1' 0.5' 20K 60 a General Purpose ~1458CC Fairchild 
MC1458C Motorola 

1500 600 - - - 10K 70 a Audio Preamp p.A749D Fairctild 

15.0 0.4 0.2 10" 1- 3.5- 3K 70 a Low Power Bipolar-JFET Tl062C TI (985) 

3" 13' 25K 70 a Bipolar-JFET TlO82C 11 (991) 
TlO83C TI (991) 

SOO' - - - 32K' - a Audio 5 watts/channel DA-101 Delco 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (25'C) na. (25'C) na. (25'C) jlv/'C MHz vIpS vlv db Comp. Comments Device Source 

Dual Units (Cont'd) 

20.0 0.02 0.0005" 75 1· 6· 50K 70 0 FET Input Dual S043M tlntersil 

50.0 0.05 0.0005· 75 1· 6· 20K 70 0 FET Input Dual S043C Intersil 

Triple Units 

2.0 500 250 5· 10· - 4K 90· 0 Two amplifiers of triple unit, 
Q) includes 5v regulator 

"C ZN417 Ferranti 
::J. 

C) 3.0 30 7.5 5· 0.27· 0.16· 50K 70 0 Low Power Programmable S023M tlntersil 

C 5.0 70 14 - 0.02· 0.1· - 70 0 Micropower, Transconductance 

0 Amplifier 
..... CA3060 tRCA 
0 
Q) 200 50 3.3· 0.6· 0.4· 3K 80 0 Programmable L144A t SiIiconix (982) 10 

Q) L144B SiIiconix (982) 

C/) 550 100 - 0.045· 1· - 70 0 Micropower, Transconductance 
"- Amplifier 
Q) CA3060 tRCA ..... 
Ul 
ctS 5000 1000 - 0.11· S· - 70 0 Micropower, Transconductance 

~ Amplifier 
CA3060 tRCA 

• 
6.0 30 10 5· 0.27· 0.16· 50K 70 0 Low Power Programmable 8023C Intersil 

7.0 150 50 - 2" 0.7· 20K 70 0 Low Power, Programmable SL144C Siitronies 

10.0 250 70 3.3· 0.6· 0.4· 1K 70 0 Programmable L144C SiIiconix (982) 

2000 200· - 5 0.46 4K· go. 2 Supply ±6 v TCA220 Signetics 
~ 20.0 50 25 0.5· 4K go. 0 Low input current amplifier of triple 

~ unit includes 5v regulator 

"" ... . . ZN417 Ferranti 

• Quad Units 

20 

0.5 300 20 10 1.5 0.7 100K 100 0 Symmetrical, Matched 

I 
OP-09A tPMI (864) 
OP-09E PMI (864) 

I OP·11A tPMI (864) 
OP·11E PMI (864) 

2.0 0.10 0.05 10· 4" 13· 50K SO 0 Wideband, Quad 351A LF347A National 

50 10 20 1" - 50K 70 0 Low Power LM124A tAMD 
I 

I I 
LM124A fNational 
LM124A Signetics 

2.5 200 75 2" 8" 4· 100K 86 0 Wideband HA-4602-2 tHarris (728) 

500 50 15 1.5 0.7 100K 100 0 Symmetrical, Matched I OP..()9B tPMI (864) 

I 
OP..()9F PMI (864) 
OP·11B tPMI (864) 

30 

OP·11F PMI (864) 

3.0 0.05 . 0.Q1 S· 4" 13· 50K SO 0 Wideband JFET pAF774A t Fairchild 

0.2 0.05 10" 3· 13· 50K 80 0 Low Noise, Bipolar-JFET TL074AM tTl 
TL074BC TI 40 
TL075AM tTl 

I TL075BC TI 

I 
I 

0.1 10' l' 3.5' 4K 80 0 Low Power Bipolar-JFET I n064AM tTl (985) 

I TL064BC TI 

3" 12" 50!< 80 0 JFET 1"'-084AY tTl {Gail , ..... , 
TLOS4BC TI 

80 15 20 1· 50K 70 0 Low Power LM224A AMD 
LM224A National 
LM224A Signetics 

100 30 30 1" 25K 65 0 Low Power LM324A AMD 50 
LM324A National 
LM324A Signetics 

200 30 5· 1.2 25K SO 0 Noise 2J.lV max RM4156 tRaytheon 
(971) 

(Continued) 

t Military Temperature Range (_550 to 125°C) " Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LlNEAR-Operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'C) na. (2S'C) na. (2s-G) p'vrc MHz v/p.S v/v db ~. Comments Device Source 

Quad Units (Cont'd) 

3.0 200 30 5* (Cont'd.) 
3.5* 1.6* 50K SO 0 Quad 741 HA-4741·2 tHarris (735) 

HA4741-2 tRaytheon 

3.5 300 100 2* S* 4* 75K SO 0 Wideband HA-46Q5.5 Harris (728) 

4.0 400 50 5* 1· 1.2* 50K 70 0 LM124 with improved output RM3503A tRaytheon 

5.0 0.10 0.02 S* 4* 13* 50K SO 0 Wideband JFET pAF774 t Fairchild 
~F774E Fairchild 

(J) 
"0 
::::J 

0.20 0.10 10* 4* 13* 50K SO 0 Wideband, Quad 351B LF347B National' CJ 
100 10 - 1* 0.4* 50K 70 0 Programmable XR146 Exar C 

LM146 t National (766) 10 0 
25 - 1* 0.5* 50K 70 0 Quad 741 with standard npn input 

.pol 

0 
stage Q) 

LM14S tAMD Q) 
pA14S Fairchild en 
LM14S tlntersil ~ 

LM14S tNational 
LM14S tRaytheon 

Q) 
.pol 

(J) 

4* 2.0* 50K 70 0 Wideband quad 741 for gains > 5 LM149 tAMD 
LM149 tlntersil 

as 
~ 

LM149 tNational 20 
LM149 tRaytheon 

40 - O.S* 0.5* 4K 60 0 Low Power TL044M tTl 

150 30 7* 1· - 50K 70 0 Single Supply; I/O Operates to 
ground 

LM124 tAMD 
LM224 AMD 

/JA124 t Fairchild 
LM124 tlntersil 
LM124 tMotorola 
LM224 Motorola 
LM124 tNational 
LM224 National 
LM124 tRaytheon 
CA124 tRCA 
LM124 t Signetics 
LM224 Signetics 
SG124 t Silicon G 
LM124 tTl 
LM224 TI 

250 80 - O.S 0.5* 1K 60 0 Low Power TL044C TI 40 

300 50 5* 3 1.2 25K SO 0 Noise 2/J V max RC4156 Raytheon 
(971) 

RV4156 Raytheon 
(971) 

3.5* 1.6* 25K 80 0 Quad 741 HA-4741-·5 Harris (735) 
HA4741-5 Raytheon 

500 50 10· 1* 0.6* 50K 70 0 Single Supply; I/O Operates to 
ground 

XR3503 tExar 
~3503M t Fairchild 
MC3503 tMotorola 
RM3503 tRaytheon 50 

2 op amps, 2 comparators MC3505 Motorola 

- 2 1.5* 5K 70 0 Programmable Quad 741 XR4202 Exar 
MC4202 Motorola 

1.6* 20K 70 0 Low Noise, Low Power XR4212M tExar 

200 15* 1 0.5* 50K 70 0 Quad 741 MC4741 tMotorola 

- 3* 1.5* 50K 70 0 Quad 741, High Gain XR4136M tExar 
~4136M t Fairchild 
P1I4136 tPMI (864) 
RM4136 tRaytheon 
RM4136 tTl 60 

t Military Temperature Range (-55' to 125'C) * Typical Values 
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LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew Voltage 
Voltage Current Current Drift width Rate Gain CMRR 
my (25'C) na. (25'C) na. (25'C) /lyrC MHz v//ls y/v db Comp. Comments Device Source 

Units (Cont'd) 

6.0 0.2 0.05 

lot 3t 13t 50K 80 Low Noise Bipolar-JFET TlO74AC TI (988) 
TlO74M tTl (988) 
TlO75AC TI (988) 
TL075M ttl 

(J) 0.1 lOt It 3.5t 4K 80 Low Power Bipolar-JFET TL064C TI (985) 

:2 Tl064M tTl (985) 

:::::l 3t 13t 50K 80 0 Bipolar JFET TL084AC TI 
(!) TlO84M tTl (991) 

c: 200 50 It 0.5t 25K 70 0 Quad 741 with standard npn input 10 
.2 stage -(,,) LM248 AMD 
(J) LM348 AMD 
Q) J.LA248 Fairchild 
en J.LA348 Fairchild 

~ LM248 Intersil 
(J) LM348 Intersil - LM248 National CIl 
as LM348 National 
~ LM248 Raytheon 20 

LM358 Raytheon 

4t 2t 25K 70 0 Wideband quad for gains> 5 LM249 AMD 
LM349 AMD 
J.LA349 Fairchild 
LM249 Intersil 
LM349 Intersil 
LM249 National 
LM349 National 
LM229 Raytheon 
LM329 Raytheon 30 

500 50 I" 1.2· 25K 70 0 LM324 with improved output RC3403A tRaytheon 
RV3403A Raytheon 

100 1· 0.4t 25K 70 Programmable XR246 Exar 
XR346 Exar 

Quad 741 LM246 National (766) 
lM346 National (766) 

200 3" I" 20K 60-70 0 Quad 741 XR4136C Exar 
)lA4136C Fairchild 

IlPC4136 NEC America 40 
PM4136C PMI (864) 
RC4136 Raytheon 
RV4136 Raytheon 
RC4136 +TI 

I" 

7.0 250 50 7* It 25K 65 0 Single Supply; I/O Operates to 
ground 

LM324 AMD 
J.LA224 Fairchild 
J.LA324 Fairchild 50 
LM224 Intersi! 
LM324 Intersil 
LM324 Motorola 
LM324 National 
CA224 RCA 
CA324 RCA 
LM224 Raytheon 
LM324 Raytheon 
LM224 Signetics 
LM324 8qletics 60 
SA534 Signetics 
SG224 SiIiconG 
SG324 SiIiconG 
LM224 TI 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LlNEAR-operational Amplifiers-Characteristics (Cont'd) 

Offset Bias Offset Voltage Band- Slew VoHage 
Voltage Current Current Drift width Rate Gain CMRR 
mv (2S'Cj na. (2S'C) na. (25'C) p'vrc MHz vIpS v/v db Comp. Comments Device Source 

Quad Units (Cont'd) 

7.0 250 50 7* l' - 25K 65 0 Single Supply; I/O Operates to 
ground 

(Cont'd.) 
LM324 TI 

100K' 50 0 Single Supply LM2902 National 

500 50 - - - lOOK' 85' 0 324 type j.1PC324 NEG America 
j.1PC451 NEG America ~' 

7.5 500 50 - l' - 100K' 85' 0 Single supply, 324 type TDA0324 Si9letics 

8.0 500 75 10' l' 0.6" 20K 70 0 Single Supply: 110 Operates to 

::l 
C} 

ground 
XR3303 Exar 

10 c 
.2 

j.1A330C Fairchild 
MC3303 Motorola 

~ 
() 

~ 
10.0 0.20 0.05 8' 4' 13' 25K 70 0 Wideband JFET )lAF774G . Fairchild 

10' 3" 13' 25K 70 0 Low Noise Bipolar -JFET TL074C TI (988) 
TL075C TI (988) 

(J) 
CJ) 
L. 
(J) 

0.10 4' 13' 25K 70 0 Bipolar-JFET, Quad 351 LF347 National (764) 
~ en 

500 50 10' l' 0.6' 20K 70 0 Single Supply; I/O Operates to 
ground 

ctj 

~ 
XR3403 Exar 
j.1A3403 Fairchild 
MC3403 Motorola 
RC3403 Raytheon 

2 op amps, 2 comparators MC3405 Motorola 

- l' 2' 15K 70 0 LM224 with improved output RV3403A Raytheon 

- - lOOK 85' 0 Extended Tamp LM224 LM2902 Motorola 
LM2902 Raytheon 
LM2902 Signetics. 
LM2902 TI 

600 300 - 3' l' 15K 60 0 Quad 741 RC4136C Raytheon 
RC4136C TI 

15.0 0.20 0.05 - 7* 20 25K 70 0 FET, wideband MC3471 Motorola 

0.40 0.2 10' 1* 3.5' 3K 70 0 Low Power Bipolar-JFET TL064C TI (985) 

3" 13' 25K 70 0 Bipolar FET TL084C TI (991) 

- 100 - - 2.5' 0.5/20* 2K - 0 Current Mirror, Single Supply LM1900 t National 

200 - - 2.5* 0.5120* , 1.2K - 0 Current Mirror, Single Supply LM2900 National 
LM3900 National 
LM2900 Raytheon 
LM3900 Raytheon 

300 - - 4' 0.6" lK - 0 Current Mirror, Single Supply )lA3301G Fairchild 40 
MC3301 Motorola 
RC3301 Raytheon 

2.5" 0.5/20* 1.2K - 0 Current Mirror, Single Supply LM3301 National 
LM3401 National 

5* 0.6' lK - 0 Current Mirror, Single Supply )lA3401G Fairchild 
MC3401 Motorola 

, 
CA3401 tRCA 
RC3401 Raytheon 

t Military Temperature Range (-55' to 125'C) * Typical Values 
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LINEAR-Phase Locked Loops/Synthesizers 

Function Device Source Una Function Device Source Une Function Device Source Une 

Phase Locked Loop Circuits Phase Locked Loop Circuits Phase Locked Loop Circuits 

Note: Stereo Decoders are listed under Consumer 
(Cont'd) (Cont'd) 

Circuits Phase Locked Loop Control (Oscillator. programmable Synthesizer (Programmable Dividers. Phase 130 
Counter Logic Control divider. phase comparator Comparator) 

SP8790 Plessey SP8760 Plessey S187 Siemens 

Counter Control Logic (Use with MC12012 for high PLL Peripheral (VCO. mixer. amp for CB) Tone Decoder 
frequency programming) LM1861 National 70 XR567C Exar 

Q) 
MC12014 Motorola LM1862 National XR567M tExar 

"'0 Crystal Oscillator (0.1 to 2.0 MHz) AN103 Panasooic XR2211C Exar 

::J MC12060 Motorola Prescaler. for FM radio XR2211M tExar 

(!) MC12560 tMotorola 10 DS8629 National LM567 tNational 
LM567C National 

C Crystal Oscillator (2 to 20 MHz) Programmers and Controllers for Citizens Band See XR2211C Raytheon 140 
0 MC12061 Motorola Linear Consumer Circuits XR2211M t Raytheon 
+-' MC12561 tMotorola NE567 Signetics 0 Programmer. for CB Synthesizer Q) Current Controlled Oscillator and Phase Comparator SE567 t Signetics 
Q) HA·2820 tHarris (750) 

MM57190 National 
Dual Tone Decoder en HA·2825 Harris (750) Synthesizer. 200 channel. for AMlFM XR2567C Exar 

lo... 8X08 Signetics 80 
XR2567M tExar 

Q) Digital Mixer 
+-' MC12000 Motorola Synthesizer (Programmable Divider. to 1021'channels. XR2567C Raytheon 
(f) adder. phase comparator) XR2567M tRaytheon as Double Balanced Mixer 
~ MC12oo2 Motorola 20 

HCTR0320 Hughes Dual Tone Decoder/Receiver 
MC12502 tMotorola Synthesizer. Citizens Band MT8820A tMitel 150 

FSK Modulator IDemodulator 
llC84 Fairchild MT8820AE Mitel 
HCTR0347 Hughes 

XR21 0 Exar MPS7139 Micro Power 
Tone Generator 

XR21 OM tExar MPS7149 Micro Power 
FX205 CMA 

XR2211 tExar MC3390 Motorola Two Modulus Prescaler (.;-3/4) 
XR2211M tExar MC145104 Motorola 90 SP8720 Plessey 
XR2211C Exar MC145106 Motorola SP8725 Plessey 
XR2211C Raytheon MC145107 Motorola 
XR2211M tRaytheon MC145109 Motorola 

Two Modulus Prescaler (.;.-5/6) 
llC91C Fairchild 

Offset Control System (for synthesizer tuned 30 MC145112 Motorola l1C91M t Fairchild 
transceivers) DS8900 National 95H91C Fairctlild 160 

MC12020 Motorola LM1861 National 95H91M t Fairchild 
MC12021 Motorola LM1862 National MC12oo9 Motorola 
MC12520 tMotorola MM55104 National MC12509 tMotorola 
MC12521 Motorola MM55106 NatIOnal SP8740 Plessey 

Phase Comparator and Programmable Counter MM55107 National 100 SP8745 Plessey 
MM55108 National MC14568BA tMotorola 

National Two Modulus Prescaler (.;-6/7) 
MC14568BC Motorola MM55109 

MM55110 National SP8741 Plessey 
Phase Frequency Detector MM55114 National SP8746 Plessey 

l1C44C Fairchild 40 MM55116 National Two Modulus Prescaler (.;.-8/9) 
MC4044 Motorola ILPD861 NEC America MC12011 Motorola 170 
MC4344 tMotorola NC6400A Nitron MC12511 tMotorola 
MC12040 Motorola NC6402A Nitron SP8743 Plessey 
MC12540 tMotorola NC6403 Nitron SP8748 pressey 

Phase Locked Loop NC6405A Nitron 110 
Two Modulus Prescaler (.;.-10/11) 

. XR215 Exar MN6040 Panasonic 
l1C90C Fairchild 

XR215M tExar MN6040A Panasonic 
l1C90M t Fairchild 

M5136 Mitsubishi MN6040B Panasonic 
95H90C Fairchild 

M51361 Mitsubishi SP8920 Plessey 
95H90M t Fairchild 

SL652 Plessey 50 SP8921 Plessey 
MC12013 Motorola 

NE564 Signetics SP8922 Plessey 
MC12513 SP8923 Plessey I 

tMotoroia 

1

180

1 
Phase Locked Loop (CMOS) TAl 0336 RCA SP8640 Plessey 

F40468C Fairchild Le7liO Sanyo SP8641 Plessey I I F4Q468M t FairchLi<! I J Piessey NE575 Signetics r201 
"roo'l':: I 

I 
SIL40468 tMitel SP8643 P!essey 
SIL4046BE Mitel SyntheSizer. CB/Marine Radio, to 82 channels SP8646 Plessey 

I MC140468A tMotorola NC6400 Nitron I SP8647 Plessey I 
MC140468M Motorola NC6405A Nitron SP8685 Piessey 
CD40468C National Synthesizer. lV .• doal 82 channels SP8690 Plessey 
CD40468M tNational 60 NC6410A Nitron SP8695 Plessey 
CD40468 tRCA 

Synthesizer. Fixed or Programmable Two Modulus Prescaler (.;.-5/6. 10111. 10/12) 190 
CD4046BE RCA 

CRC81 00 Rockwell MC12012 Motorola 
SCL4046B tSSS 
SCL4046BE SSS Synthesizer. Externally Programmable Two Modulus Prescaler (.;.- 248/256) 

SCL4446 SSS NC6423 Nitron 11C83 Fairchi!d 

t Military Temperature Range (-55' to l25'C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Phase Locked Loops/Synthesizers (Cont'd) 

Function Device Source 

Phase Locked Loop Circuits 
(Cont'd) 

Count Extender, .;.-8 (extends division ratio of a Two 
Modulus Prescaler while retaining the difference, 
ie.;.-10/11 becomes .;.-80/81) 

SP8794A 
SP8794B 
SP8794M 

tPlessey 
Plessey 
Plessey 

Count Extender, .;.-4, .;.-10/11 becomes .;.-40/41 
SP8790A t Plessey 
SP8790B Plessey 
SP8790M Plessey 

For other Prescalers see Digital Special, Dividers 

vco 
11C58C 
MC1648 
MC1658 
SP1648 
SP1658 
SN74LS320 
SN54LS324 
SN74LS324 

vco and Phase Comparator 
LM565 
LM565 
LM565C 
NE560 
SE560 
NE561 
SE561 
NE562 
SE562 
NE565 
SE565 
TA7133 

Fairchild 
tMotorola 

Motorola 
Plessey 
Plessey 
TI 

tTl 
TI 

Motorola 
National 

tNational 
Signetics 

t Signetics 
Signetics 

t Signetics 
Signetics 

t Signetics 
Signetics 

t Signetics 
Toshiba 

VCO Function Generator, (Includes square and 
triangular waveforms but not sine.) 

XR2207 
XR2207C 
XR2209C 
XR2209M 
LM566 
LM566C" 
XR2207C 
XR2207M 
NE566 
SE566 

Exar 
Exar 
Exar 

tExar 
National 

tNational 
Raytheon 

tRaytheon 
Signetic& 

t Signetics 

VCO Waveform Generator (pulse, sawtooth and 
triangle) 

SSM2030 SSM 

VCO Waveform Generator (Includes sinewave output 
among its functions) 

XR205 
XR2206 
XR2206C 
XR2206M 
XR8038 
XR3038M 
8038C 
8038M 

VCO, Amplifier, Analog Multiplier 

Exar 
tExar 

Exar 
tExar 

Exar 
tExar 

Intarsil 
tlntersil 

XR-S200 Exar 
XR205 Exar 

VCO, Phase Comparator, Multiplier 
SL651 Plassay 

VCO, Phase Comparator Multiplier, with Auxiliary 
Amplifier 

SL650 t Plessey 

t Military Temperature Range ( - 55' to 125'C) 

Ie MASTER 1978 

Una Function Device Source 

Phase Locked Loop Circuits 
(Cont'd) 

Dual VCO 
11C24C 
MC4024 
MC4324 
SN54LS124 
SN54S124 
SN74LS124 
SN74S124 
SN54LS325 
SN74LS325 
SN54LS326 
SN74LS326 
SN54LS327 
SN74LS327 

Fairchild 
Motorola 

tMotorola 
tTl 
tTl 

TI 
TI 
TI 
TI 

tTl 
TI 

tTl 
TI 

• Typical Values 
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Ie MASTER 

LINEAR-Telecommunication Circuits 

Source 

Telecommunication Circuits 

Address Selector (Gives output if sequential input is 
entered in a fixed order within a maximum time 
interval) 

7S11-01 Telenetics 

Baseband Modulator/Demodulator (SOdb carrier 
suppression) 

Sl1001 Plessey 

Baseband CI'.a.'lne! .AJnp!mer (24 27db arnplmer) 
Sl1 020 Plessey 

Coin box Circuit (Coin recognition for pay telephones) 
AYS·9300 GI 

Codec, IoI2SS Law 
S2563 
DF331 
DF332 

Codec, A Law 

AMI 
SiIiconIx 
SIicoID 

(380) 
(979) 
(979) 

DF341 Siconix (978) 
DF342 SiconIx (978) 

Compander (Signal Compressor/Expander) 
XR2216 Exar 
LM2704 National 
LM270S National 
LM2706 National 
LM2707 National 
LS3704 National 
00705 National 
LM3706 National 
LM3707 National 
l1S0 SGS 
NES70 Siptics 
NE571 Si!Jletics 

Companding Analog to Digital Converter 
MNS110 Micro Net 
NC331 Nitron 
DF331 SIiconix (979) 
DF341 Siconix (978) 

Companding Digital to Analog Converter 
NC332 Nitron 
DAc-a6 PMI (935) 
DAc-a7 PMI (935) 
ST100 Signe1ics 
DF332 SiIiconix (919) 
DF342 Siconix (978) 

I 
Companding AID and 01 A Converter 

LF2700 National 
MM81 00 National 

Delta Modulation System, Continuously Variable Slope 
FX209 CMA 
FX309 CMA 
HCS5516-2 t Harris (754) 
HCS5516-8 t Harris (754) 
HC55516-9 Hams (754) 
HC55532-2 t Harris (754) 
HC55532-8 t Hlnis (754) 
HC55532-9 Harris (754) 
••• w .... .....,. •• l¥t",r.VIUIILl 

MC3418 Motorola 

Dialer, Push Button Telephone Dialer Circuit (Converts 
push button inputs to pulses) 

S2560 AMI (374) 
AYS-9100 GI 
AYS-9106 GI 
AYS-9110 GI 
AYS-9118 GI 
AYS-9120 GI 
SAH21S ITT 

(Continued) 
.. 

t Military Temperature Range (-S5' to 12S'C) 

i 

Source 

Telecommunication Circuits 
(Cont'd) 

Dialer, Push Button Telephone Dialer Circuit (Converts 
push button inputs to pulses) (Cont'd.) 

MC14408 Motorola 
MC14409 Motorola 
MMS393 National 
NC320 Nitron 
NC321 Nitron 
NC322 Nitrorl 
CRC8000 Rockwell 

10 CRC8001 Rockwell 
DF320 SiIIconix (977) 
DF321 Siconix (977) 
DF322 SiIic:onix (977) 

Dialer, Repertory 
S2562 AMI (378) 
AYS·9200 GI 

(Dialer) Clock Generator (for A YS 9100/9200) 
AYS·9Soo GI 

Tone Decoder (Three tone, 8 combinations sequential 
20 code receiver) 

FX307 CMA 

Tone Decoder (Operates from 0.01 Hz to 500 kHz) 
XR567 tExar 
XR567C Exar 
XR2211 C Exar 
XR2211 M t Exar 
LMS67 t National 
LMS67C National 
NC8030 Nitron 

30 XR2211 C Raytheon 
XR2211 M t Raytheon 
NE567 Sig1etics 
SES67 t Signetics 

Dual Tone Decoder (Operates from 0.Q1 Hz to 500 
kHz) 

XR2S67 
XR2S67M 
XR2S67C 
XR2567M 

40 Dual Tone Decoder 
AYS-9801 
AY5-9802 
AY5-9803 
AYS-9804 
AYS-9822 
AYS-980S 
AYS-9806 
AY5-9807 
AYS-9808 
AY5-9821 

SO AYS-9822 
AYS-9823 
AY5-9824 
AYS-9825 
AYS-9826 
AY5-9827 
""1;J-~Q'::Q 

MT8820 
CRC8030 
7S16-01 

Exar 
tExar 

Raytheon 
tRaytheon 

GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
GI 
G! 
\;II 

Mitel 
Rockwell 
Telenetics 

60 Dual Tone Receiver Circuit (combine with filters for 
touch tone receiver) 

MT8820 Mitel 
AF104 National 
AF106 National 
AF107 National 
AF108 National 

(Continued) 

• Typical Values 

Line Function Device Source 

Telecommunication Circuits 
(Cont'd) 

Dual Tone Receiver Circuit (combine with filters for 
touch tone receiver) (Cont'd.) . 

AF110 National 

70 Quad Tone Decoder 
883·S Beckman 

90 

Tone Ringer (operates from ring signal, drives 
speal{er) 

S2561 AMI 

Relay Driver (For 48v telephone relays) 
OS1686 t National 
OS1687 tNational 
OS3686 National 
OS3687 National 

Encoder 2 of 8 keyboard to Binary Encoder ( 4 x 4 
Key Input to 4 line output) 

MC14419 Motorola 

Low Pass Filter, 382SHz 
ACF7110C GI 

Bandpass (touchtone) Filters 
883-X 
CH129S 
CH1296 
ACF7323C 
ACF7363C 
ACF7383 
ACF7711C 

tBeckman 
Cermetek 
Cermetek 
GI 
GI 
GI 
GI 

(376) 

AF101 National 

AF102 National I 
AF103 National 

AF111 National I 
AF112 National 
AF113 National 

line 

140 

150 

160 

I AF114 National I 
Band--pass--Fil-te-rs---------- 1170 

I ACF7310C GI II 
ACF7311C GI 
ACF7320C GI 

_________ AF_9_9 _________ Na_tion __ al ____ I 
I Bandpass Filter and Detector I' I 
I 

ACF7300c GI 
110 ACF7301C GI 

ACF7302C GI -----1,1 Filter, Dial Tone Suppression 

I F-iit-et--,aJUU-~A-~~-H-Z-SU-:--~--4_~-'C---G-I----11801 
ACF7410C 

Filter, 60Hz Suppression 
ACF7480C 

GI 

GI 

120 Filter, PCM 
ACF7170C GI 
ACF7173C GI I 

I I ACF7174C GI I 
ACF717SC GI I I 

I I _____ _ _ __ p..·_C __ F7_ .. f1.7 .. o·C· u"'j . ji90! - ... ----.. ~~ 

i I Dual Tone Generator (Touchtone Frequencies) 
S2559 AMI (372) I 

I ICM7206 Intersil I MKS085-1 Mostek I 

130 MKS08S-2 Mostek 
MKS086-1 Mostek 
MK5086-2 Mostek 
MKS089 Mostek 
MC14410 Motorola 
MMS395 National 200 
7601-01 Telenetics 

(Continued) 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Telecommunication Circuits (Cont'd) 

Function Source 

Telecommunication Circuits 
(Cont'd) 

Dual Tone Generator (Touchtone Frequencies) 
(Cont'd.) 

7603-02 Telenetics 

Dual Tone Generator (Generates 12 16 tone pairs) 

Gyrator 

AY3-9400 GI 
AY3-9401 GI 
AY3-9410 GI 

TCA580 
AF120 

S~netics 
National 

Dual Umiter (Touchtone Amplitude Umiter) 
883-4 Beckman 

Modem, Frequency Division Multiplex Transmitter and 
Receiver 

LM1823 National 
LM1826 National 

Modem (Frequency Shift Keying 
Modulator lDemodulator) 

XR210 Exar 
XR210M tExar 
MC14412 Motorola 

Modem, FSK Modulator 
XR2206 Exar 
XR2206M tExar 
XR2207 Exar 
XR2207M tExar 

Modem, FSK Demodulator 
XR2211 Exar 
XR2211M tExar 

Modem (For Serial Communications at up to 600 bps) 
S6860 AMI 
MC6860 Motorola 

Modem Circuits, for 103/113 and other FSK systems 
CH1213 Cermetek 
CH1214 Cermetek 
CH1223 Cermetek 
CH1224 Cermetek 
CH1252 Cermetek 
CH1257 Cermetek 
CH1262 Cermetek 
CH1267 Cermetek 
CH1273 Cermetek 
CH1280 Cermetek 

Modem Circuits, for CCID FSK System 
CH1215 Cermetek 
CH1216 Cermetek 
CH1225 Cermetek 
CH1226 Cermetek 
CH1253 Cermetek 
CH1258 Cermetek 
CH1263 Cermetek 
CH1268 Cermetek 
CH1271 Cermetek 
CH1276 Cermetek 

Digital Riter Switch (Tone Decoder) 
FX105 CMA 

Frequency Sensitive Switch (Provides two set points 
adjustable with extemal components.) 

FX101 CMA 

Frequency Sensitive Switch (Provides set points with 
widely adjustable hysteresis) 

FX301 CMA 

Frequency Sensitive Switch (Provides two set points 
and three state outputs) 

FX401 CMA 

t Military Temperature Range (-55' to 125'C) 

Ie MASTER 1978 

Une FunctiOn Device Source 

Telecommunication Circuits 
(Cont'd) 

Tone Operated Switch (Bistable tone operated switch) 
FX501 CMA 

Tone Operated Monostable Timer (Tone operated for 
remote switching) 

FX601 CMA 

Tone Transmitter (Three tone sequential code 
transmitter) 

FX207 CMA 

Tone Transceiver (Decodes and encodes 5 sequential 
tones) 

FX407 CMA 
FX507. CMA 

Tone Transceiver Code Selector (Programs 3 codes 
for FX407/507) 

FX707 CMA 

Tone Transceiver (Single tone transmitter receiver 
simplex.) 

FX107 CMA 

Crosspoint Array (Double 4 x 4 switch matrix) 
MC3466 Motorola 
RC4444 Raytheon 
RM4444 Raytheon 

Crosspoint Array (4 x 4 switch matrix) 
CD221 00 RCA 

Crosspoint Array (8 x 2 switch matrix) 
SD5301 Signetics 

Crosspoint Array (Bx4 switch matrix) 
MT8804B t Mitel 
MT8804BE Mitel 

• Typical Values 
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Ie MASTER 

LINEAR-Timers 

Function Device Source I.ile Function Device Source line Function Device Source Line 

Timers Timers (Cont'd) 

TImer TImer, Programmable (includes a counter for long time 
NE555 . tAMD delays) Binary Control (Cont'd.) 
SE555 AMD MC14541BC Motorola 
XR555C Exar JlA2240C TI 70 
XR555M tExar JlA2240M ttl 
!JA555C Fairchild Timer, Programmable (includes counter) Decimal 
NE555 Intersil Control 

CD SE555 tlntersil 8250 Intersil 
"0 MCC555 MicroComp 

::l M51843 Mitsubishi 10 Timer, Programmable (includes counter) 

C) MC1455 Motorola Hours/Minutes/Seconds Control 

MC1555 tMotorola 8260 Intersil 
c: LM555C· National Dual Timer (dual 555) 
0 LM555M tNational NE556 AMD :;= 

I1PCl555 NEC America SE556 tAMD 80 () 
CD RC555 Raytheon XR556C Exar 

CD RM555 tRaytheon XR556M tExar 
en CA555 tRCA !JA556 Fairchild 

~ 
CA555C RCA NE556 Intersil 

CD NE555 Sigletics 20 SE556 tlntersil 
+-' SE555 t8qaetics MC3456 Motorola (/) 
as TDA0555 8qaetics MC3556 tMotorola 

~ SA555 Siptics LM556 tNational 
SG555 t Silicon G LM556C National 
SG555C SiIiconG RC556 Raytheon 90 
ULN-3303 Sprague RM556 tRaytheon 
ULN-3304 Sprague NE556 Sigootics 
355A1C Teledyne S SE556 tSigootics 
355B/M t Teledyne S SA556 Signetics 
SE555 ttl 30 SG556 t SiIiconG 
NE555 TI SG556C SiIiconG 

I 
Tuner, Adjustable Threshokl Dual TImer (dual 555), pinout variations 

MC1422 Motorola XR2556C Exar 

Timer, delayed switch ON/OFF (for driving relays, XR2556M tExar 
1100 lamps, etc.) Dual Set Point Tuner (includes timer, selectable time 

PBA3008 RIFA range) 
PBA3009 RIFA DF215 SIIconix (981) 

Tuner, Detector/TImer. LED Driver, audio oscillator Universal Timer (includes two 4 digit counters, 
MOO01 Mitel comparator, clock oscillator and divider) 

Timer, Industrial, with -75, -76, -710, -74096 counters, MM5865 National 

1 40 Dual Monostable Timer 

I 
Hz output FX109 CMA 

I 

CD22017 RCA 
Quad Timer, Current Sink Output I Timer, Intemal Current Source NE558 SigneIics 

XR320 Exar SA558 Sigletics 
1
110 I I XR320M tExar SE558 tSignetics 

TImer, Low Power (Supply 3v) I Quad Tuner, Current Source Output I I I 
SN76812 TI NE559 Signetics 

Timer/Microwave Oven Controller SA559 Signetics 

TMS1117 n SE559 tSigootics 

Tuner, Precision 50 Tone Triggered Timer 

ZNl034E Ferranti FX601 CMA 

LM122 tNationa! Other TImer Circuits: See Unear Consumer Circuits, 

Iml 
LM222 National Appliance TImers; Clocks; Watches; Stopwatches; TV. 
LM322 National 

I I Timers and Digital CMOS Oscillators/Dividers 
LM2905 National 
LM3905 National I I I I 

Timer with Counter, (time constant 128 RC) I XR2242C Exar 
XR2242M tExar 

160 TImer, Programmable (includes a counter for long time 
delays) Binary Control 

XA2240C Exar 
XA2240M tExar 
jlA2240 Fairchild 
8240 Intersi! 
MC14541BA tMotorola , 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face indicates addHionaJ data is provided on the page noted. 
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MASTER SELECTION GUIDE 

LINEAR-Voltage Regulators 

Output Output Output Output . ] 
Vo/Iag6 Current Device Voltage current Device Source Li1e i 

Fixed, Positive Fixed, Positive (Cont'd) 

The output current listed is the maximum current for 1 a (Coot'd) 
which load regulation is specified LM209K Motorola 
2.6 looma 1'I'78L26C Fairchild LM309 Motorola 

MC78L02C Motorola MC7805C Motorola 
1'I'78102C Sq,e\ics LM109K tNational 
I'I'78L02C TI LM209K National 

100 ma 1'I'78LOSC Fairchild LM309K National <D 

MC78L05C Motorola SFC2109M NPC 
"0 

L.1114OLA-5 National (806) LM109K tRaytheon ::l 

LM24OLA·5 National 10 LM209K Raytheon 
(!) 

LII34OI.A-5 National (806) LM309K Raytheon C 
LM78L05C National LM209DA 5qle\ics 0 
"PC78L05 NEC America LM309DA 5qle\ics 

..... 
0 

I'I'78LOSC Signetics SG109K tSiIiconG 80 Q). 

1'I'78LOSC TI SG209K Silicon G Q) 

200ma LM109G Motorola SG309K SiliconG C/), 

SG7805AR t Silicon G 
,,.~, 

LM209G Motorola ~ .. 

LM309G Motorola SG7805ACR SiIiconG Q) ..... 
LH0075 National SG780SCR tSiIiconG fJ). 

LM109H tNational 20 SG7805R S~icon G 
CU,· 

LM209H National ~i 

LM3~H National 
LM342-5 National 1.S a 1'I'7805C Fairchild 

SFC21 09 tNPC 1'I'7805M t Fairchild 

SFC2209 NPC LAS1505 Lambda 

SFC2309 NPC LM140-5 tNational (806) 

TBA625A Plessey LM140A·5 tNationaJ (806) 

LM109H tRaytheon LM340-5 National (806) 

LM209H Raytheon LM340A-5 National (806) 

LM309H Raytheon 30 LM7805 National 
LM209DB Signe\ics "PC14305 NEC America 
LM309DB Signetics LM109DB tSigne\ics 
SG109T t Silicon G LM209DB Sigle\ics 
SG209T SiIiconG LM309DB Signe\ics 
SG309T SilicoriG j.lA780S tSigne\ics 
LM109 tTl !lA7805C Sig1e\ics 
LM209 TI 1'I'78HV05 Signe\ics 
LM309 TI LM340-S Signe\ics 

500 ma 805-VS tBeckman SG7805AK t Silicon G 
1'I'78C05C Fairchild 40 SG7805ACK ~iconG 

!lA78M05C Fairchild SG7805ACP Silicon G 
1'I'78M05M t Fairchild SG780SCK . Siicon G 
TDDl605 In SG7805CP SiIiconG 
MC770SC Motorola SG7805K tSiliconG 
MC78M05C Motorola LM340-S TI 110 
LM341-S National TL780SAC TI 
LM78MOS National TL780SC TI 
"PC78M05 NEC America 1'I'7805M tTl 
LM109DA tSignetics 
LM209DA Signe\ics SO 2a SI31S0G Sanken 

LM309DA Signetics SI3S52M Sanken 

1'I'78M05 t Signetics 3a p.A233 Fairchild 
1'I'78M05C Signe\ics SH0323 Fairchild 
"A78MHV05 tSigne\ics LM123 Motorola 
1'I'78MHV05C Sigle\ics LM323 Motorola 
SG7805AT tSiIiconG LAS140S Lambda 120 
SG7805ACT Silicon G LM123 tNational 
!lA78M05C TI LM223 National 
1'I'78M05M tTl LM323 National 

60 SI3554M Sanken 
SG123 t ~icon G 
SG223 ~icon G 
SG323 ~iconG 

1 a p.Al09M t Fairchild Sa 1'I'78H05 Fairchild 
"A209M Fairchild LASl905 Lambda 
"A309C Fairchild 4205Q.()55 130 
LMl09 tMotorola 

t Military Temperature Range (-SS' to 12S'C) • Typical Values 
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MASTER SELECTION .GUIDE 

LINEAR-Voltage Regulators (Cont'd) 

Output Output Output Output 
voltage Current Device Source Voltage Current Device Source Line 

Fixed, Positive (Cont'd) Fixed, Positive (Cont'd) 

12 1 a (Cont'd.) 
SG7812R t Silicon G 

1.5 a !lA7812C Fairchild 
!lA7812M t Fairmld 

10 100 ma LMl40LA·l0 tNational (806) LAS1512 Lambda 
LM240lA·l0 National MC7812C Motorola (I) 

LM34OlA·l0 National (806) LM140-12 tNational (806) 70 :Q 
LM78L10C National LM14OA·12 tNational (806) ::J 

200 ma LH0075 National LM340-12 National (806) 
(!) 

LM342·10 National LM34OA-12 National (806) C 

500 ma ~78C1OC Faichild (635) 10 LM7812 National 0 
).lPC14312 NEC America ~ 

TDD161 0 In 0 
LM78M10 National SI3120G Sanken (I) 

SI3120M Sanken (I) 
1.5 a LAS1510 lambda pp,7812 t Signelics C/);. LMl40-1 0 tNational (806) !lA781 2C Signelics 

LMl40A·l0 tNational (806) .... 
!lA78HV12 Signelics 80 (I)., . 

LM340-1 0 National (806) LM340·12 Signetics ~:. 
(J) 

LM340A·l0 National (806) SG7812K t Silicon G t\1 
LM781 0 National SG7812AK t Silicon G 

~,~.,. 

LM340-10 TI SG7812ACK Silicon G 
20 SG7812CK Silicon G 

SG7812ACP Smcon G 
SG7812CP SiIiconG 

12 100 ma !lA78L12C Fairchild !lA7812C TI 
MC78L12C Motorola !lA7812M ttl 
LMl40LA·12 tNational (806) LM340·12 TI 
LM240lA·12 National 
LM34OLA·12 National (806) 
LM78L12C National 
).lPC78L12 NEC America 
).lA78L12C Signetics 
!lA78L12C TI 30 

200 ma PC501 tGI 13.8 
LH0075 National 
LM342·12 National 
TBA625B Plessey 

500 ma 801-V12 tBeckman 
~78C12C Fairchild (635) 
!lA78M12C Fairchild 14 8a 42050-148 Micropac 100 

!lA78M12M t Fairchild 15 400 J.1a L037Tl SGS 
TDD1612 In 
MC7712C Motorola 40 looma I J.LA78L15C Fairchild 

MC78M12C Motorola I MC78L15C Motorola 

LM341·12 National LMl40lA-15 tNational (806) 

LM78M12 National LM24OlA·15 National 

).lPC78M12 NEC America LM340LA·15 National (806) 

L036T1 SGS LM78L15C National 

SG7812AT t Silicon G JlPC78L15 NECAmerica 

SG7812CT Silicon G !lA78L15C Signelics 

SG7812T t Silicon G !lA78L15C TI 110 

!lA78M12C Signetics 200 ma LH0075 National 
JlA78M12M t Signetics 50 LM342·15 National 
!lA78MHV12 t Signetics TBA625C Plessey 
!lA78MHV12C Signetics 
!lA78M12M ttl 
JlA78M12C TI 500 ma 801·V15 tBeckman 

~78C15C Fairchild (635) 
!lA78M15C Fairchild 
JlA78M15M t Fairchild 

1 a SI3120E Sanken MC7715C Motorola 
SI3120T Sanken MC78M15C Motorola 120 
STK521 Sanyo LM34H5 National 
STK541 Sanyo 60 LM78M15 National 
SG7812AR t Silicon G JlPC78M15 NEC America 
SG7812ACR Silicon G !lA78M15 t Signelics· 
SG7812CR Silicon G !lA78M15C Siglelics 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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iC MASTER 

LINEAR-Voltage Regulators (Cont'd) 

I 

Output 
Voltage 

Output 
Current 

Fixed, Positive (Cont'd) 

15 500ma 

600ma 

750 ma 

1 a 

1.5 a 

2a 

3a 

5a 

8a 

16 8a 

500 ma 

100ma 

200 ma 

300 rna 

500 ma 

(Contir.ued) 

t Military Temperature Range ( - 55' to 125'C) 

Device 

(Cont'd.) 
SG7815AT 
SG7815ACT 
SG7815CT 
SG7815T 
~78MHV15 

~78MHV15C 

p.A7BM15C 
).lA78M15M 

L131 

. 8OO-V15 

SI3150E 
SI3150T 
SG7815AR 
SG7815ACR 
SG7815R 
SG7815CR 

).lA7815C 
~7815M 

LAS1515 
MC7815C 
LM140-15 
LMl40A·15 
lM340-15 
LM34OA-15 
LM7815 
).lPC143i5 
SI3150G 
SI3150M 
JlA7815 
~7815C 

p.A78HV15 
LM340-15 

I SG7815AK 
. SG7815ACK 

SG7815CK 
SG7815K 
SG7815ACP 

I SG7815CP 
p.A7815C 
p.A7815M 
LM340-15 

CJSEool 

I 
CJSEOO3 
CJSE005 

LAS1415 

p.A7BH15 

42050-158 

42050-168 

).lA78C17C 

p.A78L18 
I MC78L18C 
I Ul1401.A.18 

LM240LA-18 
UI34OI..A·18 
LM78L18C 

LH0075 
LM342-18 

TDD16i8 

80l-V18 
).lA78C18C 
MC7718C 

Output Output 
Source line Voltage Current 

Fixed, Positive (Cont'd) 

18 500 ma 
t Silicon G 

SiIiconG 
SiliconG 

t SiIiconG 
tSignetics 1 a 

Signetics 
TI 

tTl 

SGS 10 

tBeckman 

Sanken 
Sanken 

t Silicon G 
Silicon G 

t Silicon G 1.5 a 

Silicon G 

Fairchild 
t Fairchild 

Lambda 20 
Motorola 

tNational (806) 
tNational (806) 

National (806) 
National (806) 
National 
NEC America 
Sanken 
Sanken 

t Sig1etics 30 
Sig1etics 
Signetics 
Sig1etics 

t Silicon G 
SiIiconG 
Silicon G 

t Silicon G 
Silicon G 
Silicon G 2a 

TI 40 8a 
tTl 20 500ma 

T1 

Solitron 
Solitron 

I Solitron 

Lambda 

Fairchild 

Micropac 

Micropac 

Fairchiki (635) 50\ 1.5 a 
Fairchild 
Motorola 2a 

tNatiQM! (8Q6) 
National 
National (806) 8a 
National 22 500 ma 
National 4a 
National 

24 looma 
In 

tBeckman 60 
Fairchild (635) 
Motorola 

(Continued) 

• Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Device 

(Cont'd.) 
MC78M18C 
LM341-18 
LM78M18 
).lPC78M18 

STK522 
STK542 
SG7818AT 
SG7818ACT 
SG7818CT 
SG7818T 
SG7818AR 
SG7818ACR 
SG7818R 
SG7818CR 

~7818C 

p.A7818M 
MC7818C 
lM140-18 
LMl40A·18 
LAS1518 
lM340-18 
LM34OA·18 
LM7818 
p.PC143i8 
LM340-18 
JlA7818 

I 
p.A7818C 
~78HV18 

I SG7818AK 
SG7818ACK 
I SG7818CK 
i SG7818K 

I 
SG7818ACP 
SG7818CP 

'I p.A7818M 
p.A7818C 
LM340-18 

I STK532 

I~'" ).lA78C2OC 

I ~78M2OC 
I p.A78M20M 

1~~~~~~2~ 
p.A78M2OC 
p.A78M20M 
p.A78MHV20 
p.A78MHV2OC 
p.A78M2OC 

! p.A78M2OM 

I LAS1520 
I 
, CJSEOO9 
i CJSE011 
I CJSE013 

42050-208 

p.A78C22 

42050-224 

p.A78L24 
MC78L24C 
Ul14OlA·24 
LM240LA-24 
Ul34OlA·24 

Source 

Motorola 
National 
National 
NEG AmeriCa 

Sanyo 
Sanyo 

t Silicon G 
Silicon G 
Silicon G 

t Silicon G 
t Silicon G 

SiliconG 
t Silicon G 

Silicon G 

Fairchild 
t Fairchild 

Motorola 
t National (806) 
t National (806) 

Lambda 
National (806) 
National (806) 
National 
NEC AmeriCa 
Sig1etics 

t Signetics 
Slgnetics 
Sigletics 

t SiIicooG 
Silicon G 
Silicon G 

t Silicon G 
Silicon G 
Silicon G 

tTl 
TI 
TI 

Sanyo 

Micropac 

Fairchild (635) 
FairctMld 

t Fatrchild 
Motorola 
Motorola 
Signetics 

tSig1etics 
t Signetics 

Signetics 
TI 

tTl 

Lambda 

Solitron 
Solitron 
Solitron 

Micropac 

Fairchild 

Micropac 

Fairchild 
Motorola 

tNational 
National 
National 

(806) 

(806) 

line 

70 

80 

90 

I I 
1,001 
i I 

I I 
I I 
I I 

I I 
I 

110 

I I 

I 

I 
120 

Ie MASTER 1978 



MASTER ·SELECTION .GUIDE 

LINEAR-Voltage Regulators (Cont'd) 

Output Output Output Output 
Voltage Current Device Source line Voltage Current Device Source I.i1e 

Fixed, (Cont'd) Fixed, Positive (Cont'd) 

24 100 ma (Cont'd.) 31 Shunt (Cont'd.) 
LM78L24C National TAA550 

200 ma PC502 tGI 32 
TDD1624 In 
LM342-24 National 

33 <D 
"'0 

500 ma ~78C24C Fairchild (635) 70 ~ 
~78M24C Fairchild C) 
~78M24M t Fairchild 
MC7724C Motorola C 

MC78M24C Motorola 0 

SG7824AT t Silicon G -() 
SG7824ACT Silicon G 0) 

SG7824T t Silicon G .0) 
SG7824CT Silicon G Fixed, Negative (f) 
LM341-24 National fa.. 

LM78M24 National '0) 

!!PC78M24 NEC America -In 
!!A78M24 t Signetics "03 
~78M24C Signetics 20 ~. 
!!A78MHV24 t Signetics 
~78MHi,t24C Signetics 
!!A78M24C TI 
!!A78M24M· tTl 

1 a SI3240E Sanken 5 

SI3240T Sanken 
STK523 Sanyo 
STK543 Sanyo 
SG7824AR t Silicon G 
SG7824ACR Silicon G 30 
SG7824R t Silicon G 500 ma ~79M05C Fairchild 
SG782CR Silicon G LM120H5.0 tNational 

1.5 a !!A7824C Fairchild LM220H5.{) National 

!!A7824M t Fairchild LM320H5.0 National 

LAS1524 Lambda LM320MP5.0 National 

MC1824C Motorola LM79M05 National 

LM140-24 tNationai (806) ~79M05 tSignetics 

LM140A·24 tNational (806) ~79M05C Signetics 

LM340-24 National (806) SG120-05T t SiliconG 

LM340A·24 National (806) 40 SG220-05T Silicon G 

LM7824 National SG320-05T Silicon G 

!!PC14324 NEC America ~79M05 TI 

SI3240T Sanken 
p.A7824 t Signetics 

1 a SG170-05R t Silicon G ~7824C Signetics 100 

LM340-24 Signetics SG270-05R Silicon G 

SG7824AK t Silicon G SG370-05R Silicon G 

SG7824ACK Silicon G 1.5 a !!A7905C Fairchild 
SG7824K t Silicon G LM7905 National 
SG7824CK Silicon G 50 MC7905C Motorola 
SG7824ACP Silicon G LM120K5.0 tNational 
SG7824CP Silicon G LM220K5.0 National 
~7824C TI LM320K5.0 National 
!!A7824M tTl LM320T5.0 National 
LM340-24 TI LAS,1805 Lambda 110 

p.A7905 t Signelics 
~7905C Signelics 
SG120-05K t Silicon G 
SG220-05K Silicon G 
SG220-05P Silicon G 
SG320-05K Silicon G 

60 SG320-05P Silicon G 
~7905C TI 

31 Shunt TAA550 National !!A7905M tTl 

TBA271 A SGS 2a !!A79E05 t Fairchild 
(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Ie MASTER 1978 605 



Q) 
"0 
:::J 
C) 

C 
o 

...... 
(,) 
Q) 

Q) 

en 

Ie MASTER 

LINEAR-Voltage Regulators (Cont'd) 

Output 
Voltage 

Output 
Current 

Fixed, Negative (Cont'd) 

2a 

3a 

5a 

5.2 100 rna 

250 rna 

500 rna 

1 a 

1.5 a 

3a 

6 100 rna 

200 rna 

250ma 

500 rna 

750 rna 

1.5 a 

(Continued) 

t Military Temperature Range ( - 55' to 125'C) 

Device 

(Cont'd.) 
p.A79E05C 

LMl45K5.0 
LM245K5.0 

I I LM345K5.0 

LM32OML5.2 

LM120H5.2 
LM22OH52 

I LM32OH5.2 

I 

LM32OMP5.2 
LM79M05.2 
p.A79M05.2 

. p.A79M05.2C 
SG120-5.2T 
SG220-52T 
SG320-5.2T 
LM7905.2 

SG120-5.2R 
SG220-52R 
SG320-5.2R 

LAS18052 
MC7905.2C 
LM12OK5.2 
LM22OK5.2 
I LM32OK5.2 

I 
LM320T5.2 
LM7905.2 
p.A7905.2 

I 
~7905.2C 

SGl20-5.2K 
SG220-5.2K 

! SG220-5.2P 
SG320-5.2K 
SG320-5.2P 

LM145K5.2 

1

lM245K5.2 
• LM345K52 

I LM320L06 

PC523 

I LMOO76 

p.A79M06C 
LMl2OHS.O 
LM22OHS.O 
LM320H6.0 
LM32OMP6.0 
LM79M06 

I 
jlA79M06 

1 p.A79M06C 
i i!-A.79Mi'J€ 

i 859-V6 

I p.A7906C 

I LAS1806 
MC7906C 
LM7906 
LM12OKS.O 
LM22OKS.O 
LM320K6.0 
LM320T6.0 
p.A7906 

Source 

Fairchild 

tNational 
National 
National 

Micropac 

National 

National 

tNational 
National 
National 
National 
National 

tSignetics 
Signetics 

t Silicon G 
Silicon G 
Silicon G 
National 

t Silicon G 
Silicon G 
Silicon G 

Lambda 
Motorola 

tNational 
National 
National 
National 
Nationa: 

t Signetics 
Signetics 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 

tNational 
National 
National 

National 

GI 
National 

National 

Fairchild 
tNational 

National 
National 
National 
National 

t Sigroe!ics 
Signetics 
TI 

tBeckman 

Fairchild 
Lambda 
Motorola 
National 

tNational 
National 
National 
National 

t Signetics 

Output 
Line Voltage 

Output 
Current 

Fixed, Negative (Cont'd) 

6 1.5 a 

2a 

Sa 

5a 

100 rna 

10 200 ma 

250 ma 

500 rna 

20 

1.5 a 

30 

5a 

100 rna 

200 rna 

40 SOOrna 

750 rna 

1 a 

1.5 a 

10 100 ma 

250 rna 

1.5 a 

5a 

12 100 rna 

200 rna 

60 

(Continued) 

• Typical Values 

Bold face Indicates additional data is provided on the page noted. 
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Device 

(Cont'd.) 

I 

p.A7906C 
p.A7906C 
/lA7908M 

42051-075 

LM320L08 

LM0076 

LM320ML08 

p.A79M08C 
LM12OHS.O 
LM22OHS.O 
LM320H8.0 
LM320MPS.O 
LM79M08 
p.A79M08 
/lA79M08C 
/lA79M08 

~7908C 
LAS1808 
MC7908C 
LM7908 
LM12OKS.O 
LM22OKS.O 
LM32OKS.O 
LM320T8.0 
JlA7908 

I

/lA7908C 
p.A7908C 
~7908M 

42051-085 

I LM320L09 

I LM120H9.0 
I LM220H9.0 

I 
LM320H9.0 
LH0076 

i I 851-V9 
I LM32OMP9.0 

/859-V9 

LM120K9.0 
LM220K9.0 
LM32OK9.0 
LM320T9.0 

42051-095 

I LM320L10 

I LM32OM110 

I LAS1810 
1. ____ -
14Ml-1utJ 

I MC79112C 

I 
LM32OL12 
LM79L12 

I 
. PC503 
LH0076 
LM12OH12 
LM220H12 

. LM32OH12 
SG120-12T 

Source 

S~netics 
TI 

ttl 
Solitron 
Solitron 

Micropac 

Micropac 

National 

National 

National 

Fairchild 
tNational 

National 
National 
National 
National 

t S~netics 
Signetics 
TI 

Fairchild 
Lambda 
Motorola 
National 

tNational 
National 
National 
National 

tSignetics 
Signetics 
TI 

ttl 
Micropac 

National 

tNational 
National 
National 
National 

tBeckman 
National 

tBeckman 

tNational 
National 
National 

. National 

Micropac 

National 

National 

Lambda 

Micropac 

Motorola 
National 
National 

tGI 
National 

t National 
National 
National 

t Silicon G 

Line 

70 

80 

90 

I I 
I 

110
1 

I I 
1 I 
I I 

I I 

120 
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. MASTER SELECTION GUIDE 

LINEAR-Voltage Regulators (Cont'd) 

Output Output Output Output 
Voltage Current Device Source Voltage Current Device Source Lila 

Fixed, Negative (Cont'd) Fixed, Negative (Cont'd) 

12 200 ma (Cont'd.) 15 1.5 a (Cont'd.) 
SG22D-m Silicon G MC7915C Motorola 
SG32D-12T Silicon G LM7915 National 

I1A7915 t~tics 
!1A7915C ~tics 

500 ma 851-V12 tBeckman SGl20-15K t Silicon G 
!1A79M12C --Fairchild SG220-15K Silicon G 

(]) 
-0 LM320MP12 National SG22D-15P Silicon G 

LM79M12 National SG32D-15K SilicooG 
~ 

!1A79M12 tSignetics SG320-15P Silicon G 
CJ 

IlA79M12C Signetics !1A7915C TI C 
!1A79M12 TI ~7915 tTl 0 -2a CJSE002 Solitron 0 

CJSEOO4 Solitron 
Q) 

1 a LM120K12 tNational 
LM220K12 National CJSEOO6 Solitron Q) 

LM320K12 National 
en 

LM320T12 National 
SG120-12R t Silicon G 
SG220·12R Silicon G 100 rna MC79L18C Motorola 
SG32D-12R Silicon G LM320L18 National 

1.5 a IlA7912C Fairchild LM79L18 National 

LAS1812 Lambda 200 ma LH0076 National 
MC7912C Motorola LM120H18 tNationai 
LM7912 National LM220H18 National 
I1A7912 t Signetics LM320H18 National 
IlA7912C Signetics 
SG12D-12K t Silicon G 
SG220·12K Silicon G 500 rna LM320MP18 National 

SG220·12P Silicon G lM79M18 National 

SG320·12K Silicon G !1A79M18 t Signetics 

SG32D-12P SiIiconG !1A79M18C Signetics 

TI 1 a LM120K18 tNational 
tTl LM220K18 National 

LM320K18 National 
LM320T18 . National 

1.5 a !1A7918C Fairchild 
15 100 ma MC79L15C Motorola LAS1818 Lambda 

LM320L15 National MC7918C Motorola 
LM79L15 National National 

200 ma LH0076 National t Signetics 
LM120H15 tNational SigneIics 
LM220H15 National TI 
LM320H15 National tTl 
SG12D-15T t Silicon G 
SG22D-15T Silicon G 
SG320-15T Silicon G 20 500 ma 

500 ma 851-V15 tBeckman 
IlA79M15C Fairchild 2a 

LM320MP15 National 
LM79M15 National 
IlA79M15 Signetics 
!1A79M15C t Signetics 
IlA79M15 TI 

24 100 ma MC79L24C Motorola 
LM320L24 National 

1 a LM120K15 t National LM79L24 National 
LM220K15 National 

200 ma LM320K15 National LM120H24 tNationai 

LM320T15 National LM220H24 National 

SG120-15R t Silicon G LM32OH24 National 

SG22D-15R Silicon G 
SG320·15R Silicon G 500 rna !1A79M24C Fairchild 

1.5 a !1A7915C Fairchild LM320MP24 National 
LAS1815 Lambda LM79M24 National 

(Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LINEAR-Voltage Regulators (Cont'd) 

Output 
Voltage 

Output 
Current 

Fixed, Negative (Cont'd) 

24 

2 

2 

6 

8 

3 

3 

0 

1 

32 

3 3 

34 

5 

3 6 

Fixed, Dual 

±5 

±6 

±12 

1-12,5 

I 

±15 

500 rna 

1 a 

1.5 a 

3a 

3a 

1.5 a 

3a 

3a 

Shunt 

Shunt 

3a 

Shunt 

3a 

Shunt 

3a 

200 rna 

200 rna 

5a 

100 rna 

200 rna 

100 rna 

200 rna 

100 rna 

(Continued) 

t Mititary Temperature Range (-55' to 125'C) 

608 

Device Source 

(Cont'd.) 
!lA79M24 t Sig1etics 
!lA79M24C Signetics 
!lA79M24 TI 

LM120K24 tNational 
LM220K24 National 

I LM320K24 National 
LM320T24 National 

IIA7924C Fairchild 
LAS1824 Lambda 
MC7924C Motorola 
LM7924 National 
IlA7924 t Signetics 
!lA7924C Signetics 
IIA7924C TI 
!lA7924M tTl 

42051-243 Micropac 

42051-263 Micropac 

LAS1828 Lambda 

42051-283 Micropac 

42051-303 Micropac 

TAA550 National 
TBA271 A SGS 
TAA550 Signetics 

AN155 Panasonic 

42051-323 Micropac 

TAA550 National 

I TBA271B SGS 
T AA550 Signe tics 

42051-343 

TAA550 
TBA271C 
TAA550 

42051-363 

NE5551 
SE5551 

NE5552 
SE5552 

42051 

LM126 
LM226 
LM326 

I: I N~5553 

I SE5553 

I LM127 
I LM227 

I~:~ 
SE5555 

XR4195 
MC1468 
MCl568 
LM125 
LM225 
LM325 
RC4195 

Micropac 

National 
SGS 
S~netics 

Micropac 

Si(,v1etics 
t Signetics 

Signetics 
t Signetics 

Micropac 

tNational 
National 
NatK.:1al 

SlQnetics 
t Signetics 

tNational 
National 
Nauonai 

Signetics 
t Signetics 

Exar 
Motorola 

tMotorola 
tNational 

National 
National 
Raytheon 

Output 
line Voltage 

Output 
Current 

Fixed, Dual (Cont'd) 

±15 100 rna 

200ma 

10 

20 

30 

40 

I 

I 
Iso 

• Typical Values 

Bold face indicates addHional data is provided on the page noted. 

Device 

(Conl'd.) 
RM4195 
SG1468 
SG1568 
SG4501 

NE5554 
SE5554 
SGl501A 
SG2501A 
SG3501 A 

Source 

tRaytheon 
SiliconG 

t Silicon·G 
Silicon G 

SignetiCs 
t Signetics 
t Silicon G 

SiIiconG 
SiIiconG 

line 

60 

I I 
I I 
I I 
I I 

II 
I I 

Ie MASTER 1978 



LlNEAR.;.Voltage Regulators (Cont'd) 

Output voltage Output 
Hi Low Current 

Adjustable, Positive 

Arranged in sequence by Output Voltage High, Output 
Current, and then Output Voltage Low. 
7 1 50 rna 

4.5 12 rna 

20 rna 

500 rna 

1 a 

32 

500 rna 

35 1.2 3a 

37 25 rna 

t Military Temperature Range (-55' to 125'C) 

Ie MASTER 1978 

Device 

NC520 

LM305 
Jl.A305C 
305 
LM305 
LM305 
Jl.PC141. 
Jl.PC325 
LM305 
SG305 
LM301i 

100 
200 
LM100 
LM200 
SFC21 00 
SFC2200 
SGloo 
SG200 

Jl.A78MG 
Jl.A78MG 
pA78MGC 

I-IA78G 
Jl.A78G 
Jl.A78GC 

Jl.A376C 
LM376 

Source 

tGI 

AMD 
Fairchild 
Intarsil 
Motorola 
National 
NEC America 
NEC America 
Raytheon 
Silicon G 
TI 

tlntersil 
Intersil 

tNational 
National 

tNPC 
NPC 

t Silicon G 
Silicon G 

Fairchild 
tSignetics 

Signetics 

Fairchild 
tSignetics 

Signetics 

Fairchild 
National 

MASTER SELECTION GUIDE 

Output Voltage Output 
l..iIe Hi Low Current 

Adjustable, Positive 

(814) 
(814) 
(814) 

37 

38 

40 

* Typical Values 

2 

2.5 

1.2 

2.5 

1.2 

8 

4.5 

25 rna 

150 rna 

200 rna 

500ma 

500 rna 

1.5 a 

150 rna 

250 rna 

12 rna 

Device 

SFC2723C 
SFC2723EC 
CA723 
CA723C 
RC723 
RM723 
Jl.A723 
Jl.A723C 
SA723C 

LMl17 
LM317 
LM117 
LM217 
LUl17 
SGl17K 
SG217K 
SG317K 
LM117 
LM217 
LM317 

Source 

Fairchild 
t Fairctiid 

Hitachi 
tlntersil 

Intarsil 
tMotorola 

Motorola 
tNational 

National 
tNPC 

NPC 
tRCA 

RCA 
Raytheon 

tRaytheon 
tsg,etics 

Signetics 
Signetics 
Signetics 

t Silicon G 
SiIiconG 

t Telefunken 
Telefooken 
TeIeftIlken 
TI 

tn 

tMotorola 
tMotorola 

t Silicon G 
SiIiconG 
SiIiconG 

tMotorola 
tMotorola 

tMotorola 
Motorola 

tNational 
National 
NatIonal 

. t Silicon G 
Silicon G 
Silicon G 

tn 
TI 
TI 

AMD 
AMD 

t Fairctiid 
tlntersil 

Intarsil 
tMotoroia 

Motorola 

l.i"te 

(828) 
(828) 
(828) 
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iC MASTER 

LINEAR-Voltage Regulators (Cont'd) 

Output voltage 
Hi Low 

Output 
Current 

Adjustable, Positive (Cont'd) 

40 4.5 12 rna 

45 ma 

2 50ma 

150ma 

6 1.7 100 rna 

48 2 100 rna 

150 rna 

6 5 8 1 a 

5 7 1.2 1.5 a 

1000 0 100ma 

Adjustable, Negative 

2 1 9 500 rna 

7 0 200ma 

0 0.035 20 rna 

2.2 500 rna 

1 a 

26 15 a 

32 3.8 200 ma 

500 ma 

37 2 50 rna 

3.6 200 ma 

500 rna 
(Continued) 

t Military Temperature Range {-55' to 125'C} 

(Cont'd.) 
LM105 
LM205 
SFC21 05 
SFC2205 
LM105 
LM205 
SG105 
SG205 
LM105 
LM205 

LM305A 
I JlA3Q5AC 

I
305A 
LM305A 
SFC2305 
SG305A 
LM305A 
LM305A 

NE550 

SE550L 

CA3085B 

SG1532 
SG2532 

LAS723B 
LAS1100 

CJCAool 
CJCA007 

LMl17HV 
LM317HV 

MC1466 
MC1566 

852 

LHOOi6 
LH0076C 

~304C 
LM304G . 
LM304 
J.lPC142 
LM304 
SG304 
LM304 

J.lA79MG 
J.lA79MG 
jlA79MGC 

J.lA79G 

1~79G 
J.lA79GC 

I LAS18U 

I MC1463G 
MC1463R 

MC1463R 
TA7085 

SG1511 
SG3511 

MC1563G 

MC1563R 

Source 

tNational 
National 

tNPC 
NPC 

t Raytheon 
Raytheon 

t Silicon G 
Silicon G 

tTl 
TI 

AMD 
Fairchild 
Intersil 
National 
NPC 
SiliconG 
Raytheon 
TI 

Signetics 

t Sig1etics 

tRCA 

t Silicon G 
Silicon G 

Lambda 
Lambda 

Solitron 
SOlitron 

National 
National 

Motorola 
tMotorola 

tBeckman 

tNalionai 
National 

Fairchild 
Motorola 
National 
NEC America 
Raytheon 
Silicon G 
TI 

Fairchild 
t Sig1etics 

Signetics 

FairctVld 
t StgnebCS 

SignebCS 

I hrl:l _arn ___ 

Motorola 
Motorola 

Motorola 
Toshiba 

t Silicon G 
SiliconG 

tMotorola 

tMotoroia 

Output Voltage Output 
Une Hi Low Current 

Adjustable, Negative (Cont'd) 

37 {Cont'd.} 
1.2 1.5 a 

38 250 ma 

40 0.015 20 ma 

10 

20 56 1 a 

57 1.2 15 a 

Adjustable, Dual 

±20 ±8 l00ma 

±14.5 100ma 
30 

±5 200 ma 

±28 ±10 100 rna 

±32 ±0.05 l00ma 

40 200 ma 

±42 looma 

200 ma 

~I 

• Typical Values 

Bold face indicates additional data is provided on the page noted. 

610 

Device Source Une 

lM137 tNatlona1 (822) 
LM237 National (822) 60 
LM337 National (822) 

NC513 GI 
PC513 GI 

JL.A.l04M t Fairchi!d 
LM104G tMotorola 
LM204G Motorola 
LM104 tNational 
LM204 National 
SFC21 04 tNPC 
SFC2204 NPC 70 
LM104 tRaytheon 
LM204 Raytheon 
SG104 t Silicon G 
SG204 SiliconG 
SG304 Silicon G 
LM104 tTl 
LM204 TI 

CJCA002 Solitron 
CJCAOO8 Solitron 

LM137HV tNational 80 
LM337HV National 

MC1468L Motorola 
MC1568L tMotorola 
SG1468J SiliconG 
SGl568J t SifICOf1 G 

MC1568R tMotorola 
MC1468R Motorola 
SG1468T Silicon G 
SG1568T t Silicon G 

NE5554 Signetics 90 

SG1501 t Silicon G 
SG2501 Silicon G 
SG3501 SiliconG 
SG4501 Silicon G 
SG3502 Silicon G 
SG1502 t Silicon G 
SG2502 Silicon G 

RC4194D Raytheon 
SG4194CJ Sdicon G 

RC4194TK Raytheon 100 
SG4194CR Silicon G 

XR4194M tExar 
RM4194D tRaytheon 
SG4194MJ t Silicon G 

XR4194MK tExar 
RM4194TK tRaytheon 
SG4194MR t Silicon G I I 

I I 

I 
I 

I 
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LINEAR-Voltage Regulators (Cont'd) 

Output Voltage 
Hi Low 

Output 
Current 

Switching Regulators 

Switching Regulator Circuits 

t Military Temperature Range (-55' to 125'C) 

Ie MASTER 1978 

Device 

XR1524 
XR2524 
XR3524 
ZN1066 
~78S40 
)lA78S60 
MC3380 
MC3420 
MC3520 
LN1524 
LN3524 
SL442 
CA3085 
TDA1060 
TDA2640 
SG1524 
SG2524 
SG3524 
SG1524 
SG3524 
TL494C 
TL494M 
TL4971 
TL497M 
TL495 

Source 

tExar 
Exar 
Exar 
Ferranti 
F*dliId 
Fairchild 
Motorola 
Motorola 

tMotorola 
tNational 

National 
Plessey 
RCA 
S~netics 
Signetics 

t Silicon G 
Silicon G 
Silicon G 

tTl 
TI 
TI 

tTl 
TI 

tTl 
TI 

(622) 

(994) 
(994) 

Ou1put Voltage 
Hi Low. 

• Typical Values 

MASTER SELECTION GUIDE 

Output 
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LINEAR-Qther Devices 

Function Device Source 

Other Linear Devices 

AC Amplifier, Quad, Single Supply 
CA3048 RCA 

AC Detector {Detects presence or absence of ac 
signals, includes adjustable threshold and time delay.) 

3050 Intech/FMI 

Active Filters (See also Linear Telecommunications 
Circuits) 

881 Beckman 
~AF11 Burr-Brown 
~FllH t Burr-Brown 
~F15 Burr-Brown 
~AF15H t Burr-Brown 
UAF21 Burr-Brown 
UAF21H t Burr-Brown 
UAF25 Burr-Brown 
UAF25H t Burr-Brown 
UAF31 Burr-Brown 
UAF41 Burr-Brown 
CH1290 Cermelek 
CH1295 Cermetek 
CH1296 Cermetek 
FLT-U2 Date! 
ACF7032C GI 
ACF7092C GI 
AF100 t Nationai 
AF150 National 
AF151 National 

Active Alters, Bandpass, Adjusts 60 270 Hz 
AF99 National 

Active Filter, Voltage Controlled, 4 stage 
SSM2040 SSM 

Alarm Circuit 
S2561 AMI (376) 
MD4301A Mitel 
MD4301B Mitel 
M5170 Mitsubishi 
L911 SiIiconix (983) 

Alarm Circuits, Triple Alert/Alarm (Each circuit has 
two inputs, when the first one is low an open collector 
LED driver is tumed on. When the second one is low 
independent of the first the output is flashed at an 
adjustable rate). 

3020 Intech/FMI 

Alarm Circuits, Temperature 
3030 intech/J=MI 

Alarm Circuits, T0I"l9 A!arm (Comparator with ac 
output) 

3010 Intech/FMI 

Alarms, Voltage. See Voltage Alarms below. 

Amplifiers: See Linear Amplifiers, Special Purpose and 
Operational Amplifiers 

Amplifier Detector (for firing SCR's or operating 
relays) 

III .. ,!':,," • 

Amplifier SCR firing Circuit 
ULN·23oo 

" :sprague 

Sprague 

Analog Digital Control Circuit (Wide bandwidth op amp 
and high speed, dual threshold comparator) 

MC140l Motorola 
MC150l t Motorola 

Analog to Digital Converter and vice versa (See Linear 
Telecommunication Circuits: Delta Modulation and 
Companding AID Converters 

t Military Temperature Range (-55' to 125'C) 

612 

I 
I 

line 

10 

20 

30 

40 

50 

I 

60 

Function Device Source 

Other Linear Devices (Cont'd) 

Analog Shift Register, 130x2, with storage (See also 
Serial Analog Delay below) 

CCD311 Fairchild 

Analog Shift Register (455x2) 
CCD321 Fairchild 

Analog Shift Register, 185 stage, 190x2 stage 
S10110 AMI 
S10111 AMI 
TCA350 lIT 
TCA380 lIT 

Analog Shift Register, 455 stage, video delay 
R5102 Reticon 

Analog Shift Register, 910 stage, video delay 
R5103 Reticon 

Analog Shift Register, 2000 stage, audio delay 
R5101 Reticon 

Analog Shift Register, (Bucket Brigade Device) (Dual 
64 stage, acts as a variable delay line in the audio 
range) 

MN3003 Panasonic 

Analog Shift Register, (Bucket Brigade Device) (512 
stage) 

MN3OO2 Panasonic 
MN3004 Panasonic 
NE502 Signetics 
NE503 Signetics 

Analog Shift Register, (Bucket Brigade Device) Dual 
512 stage, acts as a variable delay line in the audio 
frequency range) 

MN3OO1 Panasonic 

Analog Shift Register, (Bucket Brigade Device) (4096 
stage) 

MN3OO5 Panasonic 

Balanced Modulator/Demodulator 
p.A796C Fairchild 
MC1496 Motorola 
MC1596 tMotorola 
MC12oo2 Motorola 
MC12502 tMotorola 
LM1496 National 
LM1596 fNational 
AN610 PanasoniC 

SL640C Plessey 
SL641C Plessey 
SL1 001 A Plessey 
SL1oo1B Plessey 
SL1496 Plessey 
SL1596 tPlessey 
SL1640 Plessey 
SL1641 Plessey 
L025 SGS 
S042 Siemens 
MC1496 Signetics 
MC1596 t Signetics 
N5596 Signetics 
TCA820 Signetics 
TCA240 Signetics 
SG1496 Silicon G 
SG1596 Silicon G 

Double Balanced Modulator/Demodulator 
SL 1696 Plessey 
SL 1796 Plessey 

Ring Modulator, four transistor 
SL355 
TBA673 

(Continued) 

Plessey 
Plessey 

• Typical Values 

Line 

70 

80 

90 

100 

I 

I 
I 

110 

I 
120 

Function Device Source 

Other Linear Devices (Cont'd) 

Ring Modulator, four transistor (Cont'd.) 
TBA673 Signetics 

Blowout Resistant Transistor (simulates 40 v transistor 
with special protection) 

LM195 tNationai 
LM295 National 
LM395 National 

Bucket Brigade Devices, See Analog Shift Registers 
this section 

Crystal Oscillators 
SL680 Plessey 

Comparators, Programmable with Memory (High/Low 
Comparator) 

CA3098 tRCA 
CA3099 tRCA 

Current Limiter, 225 ma 
MC3422 Motorola 

Constant Current Source, 1 ~a to 10 ma 
LM134 tNational 
LM234 National 
LM334 National 

Constant Current Supply, to O.6a 
TDA1251 SGS 

Correlator, Binary to Analog 
R5401 Reticon 
TDCloo4 TRW 

Customized Arrays (Linear and Digital cirCUits, 
customized in final metalization) 

XR-CHIP Exar 
XR·lll·CHIP Exar 
ULA Ferranti 
MONOCHIP Interdesign 
ECl·ARRAY Plessey 
TIL·ARRAY Plessey 
RTl·ARRAY Plessey 

Data Acquisition System, 8 channel (expandable), 
sample/hold,8 bit conversion 

MN7100 MicroNe! 
MN7100H t Micro Net 
MN7110 Micro Net 
MN7110H t Micro Net 
MN7120 Micro Net 
MN7120H t Micro Net 

Data Acquisiion Sysiem, i6 channei 8 bit conversion 
ADC0816 National 
ADC0817 National 

Data Acquistion System, 8 channel differential, 
sample/hold, 12 bit conversion 

HDAs-aM Datel (382) 

Data Acquistion System, 16 channel, sample/hold, 12 I bit conversion 
HDA$-16M 

I DC to DC COiiveitei 
MCC138 
MCC139 

Datel 

Micro Comp 
Micro Comp 

DC to DC Converter: See Regulators, Switching, 
under Unear Voltage Regulators. 

(382) 

Demodulator, Phase Sensitive, for synchro or resolver 
systems 

MN2120 Micro Net 

Divider (See also Multipliers/Dividers below) 
4291 Burr·Brown 

line 

130 

140 

150 

160 

I 

I 
170 

I 

I 
11801 

190 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE· 

LlNEAR-Other Devices (Cont'd) 

FlJ'lction Device Source Une Function Device Source Une Function Device Source Une 

Other Linear Devices (Cont'd) Other Linear Devices (Cont'd) Other Linear Devices (Cont'd) 

Dual Transistors, Monolithic, Matched, See Linear Image Sensor, 1 024x1, CCD Level Meter, analog input drives a bar of LED's 

Arrays CCD131 Fairchild LB1405 Sanyo 
UAA170 Siemens 

DVM CirCUits See Interface Analog to Digital Image Sensor, CC Photodiode, 1024x1 
UAA180 Siemens CCPD1024 Reticon Converters, also Digital Special Light to Current Converter 

Image Sensor, 1728x1, CCD 
LM1890 National Flasher (LED) CCD121 Fairchild 
LM1891 National LM3909 National 

Image sensor, CC Photodiode, 1728x1 LM1892 National Q) 
LM3909 Siliconix (984) 

CCPD1728 Reticon -0 
Light to Frequency Converter --. 

Fluid Detector (oscillator, balance detector) ::l 
LM1830 National Image Sensor, Linear Self Scanning IPU3 IPI C) 

IPL3010 IPI 
Frequency Switch, Programmable IPL3016 IPI 

Light Detector (with buffer amplifier) ·c 
IPU6 IPI 0 MC3344 Motorola IPL3032 IPI MCC401 Micro Camp ..... 

Frequency IT one Operated Devices See Linear IPL4050 IPI I1PC558 NEC America () 

Telecommunication Circuits IPL4064 IPI CA3062 RCA 
Q) 

IPL41 00 IPI U103 Telefunken Q) 

Frequency to Voltage Converter (tachometer speed IPL4128 IPI (j) 

switch) IPL4256 IPI Light Activated Switch 
'-

LM2907 National IPL7050 IPI ZNP100 Ferranti Q) 
IPU5 IPI ..... 

LM2917 National IPL7064 IPI U) 
IPU7 IPI a:s 

Frequency to Voltage (Pulse) Converter IPL71 00 IPI 
PS12 IPI ~ 

SAK140 S~nelics 
IPL7128 IPI 

PS24 IPI 
IPL7256 IPI 

Frequency to Voltage Converter MCC401 Micro Comp 
M128 IPI MCC402 Micro Comp MC3315 Motorola M256 IPI MCC450 Micro Comp 

Frequency to Voltage Converter, Dual M512 IPI U102 Telefunken 
MC3316 Motorola M768 IPI U221 Telefunken 
MC3317 Motorola M1024 IPI 

MEL512 Panasonic Low Battery Indicator, triggers on 3v (for use with 3 
Frequency to VoltagelVoltage to Frequency Converter 

RU6 Reticon NiCd cells) 
VFC32 Burr·Brown 

RL64 Reticon ICM7201 Intersil 
VFC32M t Burr ·Brown 

RU28 Reticon Motor Load Control 
VFQ-1 Datel 

RL256 Reticon PT-107 Photo Therm 
XR4151C Exar 

tExar, 
RL512 Reticon Motor, Stepping Motor Driver XR4151M 
RL936 Reticon 

A8400 Intech/FMI SAA1027 Signetics 

A8400ET·1 Intech/FMI 
RU024 Reticon 
RL1728 Reticon Motor Speed Regulator (for small dc motors) 

A8402 Intech/FMI 
RL1872 Reticon I1A7391 Fairchild 

A8402ET·1 Intech/FMI 
RL2048 Reticon MCC140 Micro Camp 

A8404 Intech/FMI LM1815 National 
RC4151 Raytheon Image Area Sensor, Self Scanning SL440 Plessey 
RM4151 tRaytheon 2D1 IPI TCA900 S~S 
RV4151 Raytheon RA32X32 Reticon TCA91 0 SGS 
RC4152 Raytheon (968) RA50X50 Reticon TDA1oo3A Signelics 
RM4152 tRaytheon (968) RA1OOX100 Reticon TDA1006 S~netics 
RV4152 Raytheon (968) Image Area Sensor, 1 oox1 00, CCD Multipliers 
9400 Teledyne S CCD201 Fairchild XR2208 Exar 

Function Generator (Counter, ROM, DIAl. See also CCD202 Fairchild XR2208M tExar 
Linear Phase Locked Loop Circuits Image Area Sensor, 190x224, CCD A8495 Intech/FMI 

MN350 Micro Net CCD211 Fairchild A8595 t Intech/FMI 
MN351 Micro Net 8013C Intersil 
MN352 Micro Net Impedance Converter (Gyrator) 8013M tlntersil 

AF120 National MC1494 Motorola 
Hall Effect Devices (Sense magnetic field) See also TCA580 Signelics MC1594 tMotorola 
Digital Other Digital Devices 

LED, Constant Current MC1495 Motorola 
DN835 Panasonic MC1595 tMotorola NSL4944 National TCA450 Signelics SU495 Plessey 
ULN-3006 Sprague Level Detector, Precision, (with internal reference, SL1595 tPlessey 
ULN·3008 Sprague Schmitt trigger action) CA3091 tRCA 

Image Sensor, Circular, Self Scanning MCC127 Micro Comp SG1402 t S~icon G 
R064 Reticon MCC401 Micro Comp SG2402 Silicon G 

R0720A Reticon MCC402 Micro Camp SG3402 ~iconG 
MCC450 Micro Comp SG1495 SiIiconG 

Image Sensor, 256x1, CCD M54101 Mitsubishi SG1595 t SiIiconG 
CCD110 Fairchild TL560C TI TA7158 Toshiba 

Image Sensor, CC Photodiode, 256x1 Level Detector, Precision Dual Multiplier, Dual (Linear Antilog Voltage Controlled 
CCPD256 Reticon MCC122 Micro Camp Amplifier) 

Image Sensor, 500x1, CCD MCC129 Micro Camp SSM2000 SSM 
CCD101 Fairchild MCC130 Micro Camp (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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LlNEAR-other Devices (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Other Linear Devices (Cont'd) Other Linear Devices (Cont'd) Other Linear Devices (Cont'd) 

Multiplier, Dual (Linear Antilog Voltage Controlled Peak Detector (senses and holds peak) (Cont'd.) Reference Voltage, 6.9v temperature stabilized 
Amplifier) . (Cont'd.) 4085M t Burr-Brown (Cont'd.) 

SSM2020 SSM 5902 tOEI 70 LM299A National 

Multipliers/Dividers Phase Shifter, 90', audio LM399A National 

AD530 AD CH1410 Cermetek LM3999 National 

AD530S tAD CH1411 Cermetek LM129 tRaytheon 

AD532 AD LM329 Raytheon 

AD532S tAD 
Phase Sensitive Demodulator LM199 tRaytheon 

AD533 AD 
MN2120 Micro Net LM299 Raytheon 

AD533S tAD 10 
MN2120H t Micro Net LM399 Raytheon 

AD534J AD PIN Diode Switch Driver LM199A tRaytheon 140 

, AD534K AD DH0035 tNational LM299A Raytheon 

AD534L AD DHOO35C National LM399A Raytheon 

AD534S tAD LM3999 Raytheon 
Power· Supply Control (Oscillator with variable 80 

AD534T tAD mark/space for switching supplies) See Linear Voltage Reference Voltage, 10v 
4201 Burr-Brown Regulators, Switching AD2700L AD 
4203 Burr-Brown SL442 Plessey AD2700U tAD 
4203S t Burr-Brown AD2701L AD 
4204 Burr-Brown Pressure Transducers, Absolute AD2701U tAD 
4204S t Burr-Brown 20 LX1400A National AD581 tAD 
4205 Burr-Brown LXl600A National 840-T1 Beckman 150 
4205S t Burr-Brown LM1700A National 840-T2 Beckman 
4206 Burr-Brown Pressure Transducers, Gage R675 t Hybrid Sys. 
4213 Burr-Brown LXl600G National MN2000 Micro Net 
4213S t Burr-Brown LX1700G National 90 MN2000H t Micro Net 

Multifunction Convertors (XV /Z)expM Pressure Transducers, Differential 
MN2oo1 Micro Net 
MN2oo1H t Micro Net AD531J AD LXl600D National 

AD531K AD LX 17000 
MN2oo2 Micro Net 

National MN2002H t Micro Net AD531L AD 
AD531S tAD 30 Pulse Width (and PRF) to Voltage Converter MN2003 bNet 

4301 Burr-Brown 3910 OEI MN2003H t Micro Net 160 

4302 Burr-Brown Read AmPJifier/Preamplifler (for magnetic tape LH0070 tNationai 

memories) REF-01 tNI 
Noise Generator (psuedo random sequence generator 

MC3467 Motorola 
(890,894) 

for audio) REF-01A tPMI 
S2688 AMI MC3468 Motorola 

(890,894) 
MM5837 National Reference Diode Voltage (two terminal active circuit) 100 REF-01C PMI (890) 

Oscillator IBuffer 1.220y ±5% REF-01D PMI (890) 
LM175 tNational MPS5010 Micro Power REF-01E PMI (890) 
LM275 National LMl13 tNational REF'()1H PMI (890) 
LM375 National 40 LM313 National 

Reference Voltage, 10.24v 170 
Oscillator, Quadrature Refererice Voltage, 1.26v (two terminal active circuit) LH0071 National 

4423 Burr-Brown ZN423 Ferranti 
Reference Voltage, ± 1 Ov 

Overvoltage Protector Reference Voltage Diode, 2.45v {two terminal active AD2702L AD 
L20V5 Lambda circuit) AD2702U tAD 
L20V6 Lambda ZN458 Ferranti R675-3 Hybrid Sys 

I I L20V9 Lambda Reference Voltage, 2.5v 110 R675-6 Hybrid Sys. 
L20V12 Lambda AD580 tAD MN2004 Micio~~ 

L20V15 Lambda LN136 tNational MN2oo4H t Micro Net 
L20V20 Lambda LN236 National MN2005 Micro Net 
L20V24 Lambda 50 LN336 National MN2oo5H t Micro Net 180 
L20V28 Lambda Reference Voltage, Adjustable 
L60V5 Lambda Reference Voltage, 5v 

L60V6 MC1403 Motorola TL430 TI 
Lambda 

I I L60V9 Lambda MC1503 tMotorola Regulator Diode (two terminal active CirCUit) 1.8 to 
L60VtG Lambda 

I 
REF-02 tPMI . (894) I 5.6y I I 

I L60V12 Lambda I REF'()2A tPMI (894) I LM103 tNational I I 
i ,.,. ........... '"' "11""1'"'1\ , .. 

L60V15 L.allibda n!;ru2C Pilh (894) 1120 I Reaulator Diode (two terminal ~I'1iVA r.irCl,!it\ 
L60V18 Lambda REF-020 PMI (894) - -.: ... - _ .. - ."" 

i ZTE1.5 ITT 
L60V20 Lambda 

1

00 
REF-02E PMI (894) ZTE2 ITT 

L60V24 Lambda REF-02H PMI (894) ZTE2.4 ITT 
L60V28 Lambda Reference Voltage. 6.9Y temperature stabilized ZTE27 !TT 

1
190 

MC3423 Motorola LMl29 tNationai ZTE3 ITT 
MC3523 tMotorola LM329 National ZTE3.3 ITT 
MC3423 TI LM199 tNational ZTE3.6 ITT 
MC3523 tTl LM299 National ZTE3.9 ITT 

Peak Detector (senses and holds peak) LM399 National ZTE4.3 ITT 

4085 Burr-Brown LM199A tNational 130 ZTE4.7 ITT 

I . (Continued) (Continued) ZTE5.1 ITT 

t Military Temperature Range (- 55' to 125°C) • Typical Values 

Bold face indicates additional data is provided on the page noted. 

614 Ie MASTER 1978 



LlNEAR-other Devices (Cont'd) 

Source 

Other Linear Devices (Cont'd) 

Regulator Diode with Amplifier (6.8 to 11 v) 
MeA Series Motorola 

Resolver Systems: See Phase Sensitive Demodulator 
above 

HRCDX-14 DOC 
HRDC-10 DOC 
HROC-14 DOC 
HRCT-14 DOC 
HSCDX-14 DOC 
HSCT-14 DOC 
HSOC-10' DOC 
HSOC-14 DOC 
HSOC-360 DOC 
HXCDX-14 DOC 
HXCT-14 DOC 
HXOC-10 DOC 
HXOC-14 DOC 

RMS to OC Converter 
AD536J AD 
AD536K AD 
4340 Burr-Brown 
4341 Burr-Brown 
LH0091 tNational 
LHOO91C National 

Sample and Hold Circuits 
LF198 AMD' 
LF298 AMD 
LF398 tAMD 
A0582 AD 
AD583K AD 
AD583S tAD 
SHC23 Burr-Brown 
SHC23ET t Burr-Brown 
SHCBO Burr-Brown 
SHC85 Burr-Brown 
SHC85ET Burr-Brown 
SHM-HU Datel 
SHM-HUM tDatel 
SHII·I<:-1 Datel (393) 
SHII-IC-111 tDatel (393) 
SHM-LM-2 Datel (393) 
SHII-lJI.2M tDatel (393) 
SHM-6 Datel 
SHM-6M tDatel 
SH-8518 DOC 
HA·2420 HarriS (746) 
HA·2425 tHarris (746) 
SH703 Hybrid Sys. 
IH5110 tlntersil 
IH5111 tlntersil 
MN343 Micro Net 
MN343H tMicro Net 
MN344 Micro Net 
MN344H t Micro Net 
MN346 Micro Net 
MN346H t Micro Net 
MN347 Micro Net 
MN7130 Micro Net 
LHOO23 tNational 
LHOO23C National 
LH0043 t National 
LH0043C National 
LH0053 t National 
LH0053C National 
SHM6401 National 
Lf198 tNationai 
LF298 National 
LF398 National 
SMP81E PMI (899) 

(Continued) 

t Military Temperature Range (-55' to 125'C) 

Ie MASTER 1978 

Source 

Other Linear Devices (Cont'd) 

Sample and Hold Circuits (Cont'd.) 
SMP81F PMI (899) 
CSH101A t Teledyne C 
4856 Teledyne P-

Sample and Hold Circuit, with multiplexer 
MN7130 Micro Net 

SCR/TRIAC Control (Burst Control) 
L121 SGS 

SCR/TRIAC Control (Phase Control) 
SL440 Plessey 
L120 SGS 
UAA145 Telefunken 

Serial Analog Delay (Analog storage units with· read 
in/read out shift register) (See also Analog Shift 
Registers above) 

SAD100 Reticon 
SAD512 Reticon 
SAD512D Reticon 
SAD1024A Reticon 

(Serial) Analog Delay, Tapped (Bucket Brigade with 32 
taps) 

TAD32A Reticon 

Serial Analog Memory (Analog storage with 
independent read in and read out shift registers) 

SAM64 Reticon 
SAM128LR Reticon 
SAM128V Reticon 

Resolver System: Digital to Synchro Resolver 
Converter 

9517 DOC 
9518 DOC 
ARAM64 Reticon 

SerVo Amplifier, for motor control 
NE543 Sigletics 
NE544 Signetics 
NE644 S~tics 

Servo Controller, for VTR or de servos 
M51401 Mitsubishi 

Servo Controller, Proportional Control 
XR2264 Exar 
XR2265 Exar 

Sinewave Generator: See also Unear Phase Locked 
Loop Circuits 

FX205 CMA 

Smoke Detectors: See Unear Consumer Circuit 

Sonar Transceiver 
LM1812 National 

Square Law Device (two quadrant) 
SL645C Plessey 

Switch Driver, for power transistors 
SG1629 t Silicon G 
SG3629 Silicon G 

Switching Regulators. See Unear Voltage Regulators, 
Switching 

Tachometer: See Frequency to Voltage and 
Frequency Switch above 

Temperature Controlled Differential Pair 
p.A726C Fairchild 
p.A726M t Fairchild 

• Typical Values 

MASTER SELECTION GUIDE 

Li1e FlJ'ICIion 

Other Linear Devices (Cont'd) 

Temperature Transducers 
AD590 AD 
REf.02 tPMI (894) 
REf.02A tPMI (894) 
REf.02C PMI (894) 
REf.02D Pili (894) 
REf.02E PMI (894) 
REf.02H PMI (894) 
LM134 tNational 
LM234 National 
LM334 National 
LM135 tNationai 
LM235 National 
LM335 National 
LM3911 National 
LX5600 tNationai 
LX5700 tNationai 
~3911 NEG America 

Thermal Controller, for electric blankets 
M5172 Mitstbshi 

Thermal Converter (matched transistors, diffused 
resistors) 

4131 Burr·Brown 

Threshold Switch (2/3 supply voltage) 
MCC102 . Mero COI11l 
MCC560 Micro CorI1> 
MCC550 Micro ~ 
TCA345 Siemens 

Tone Ringer (Generates ringing sound to operate a 
speaker) 

S2561 AMI 

Transversal Filter (Mask Programmed Weighting) 
R5602 Reticon 

(376) 

Transversal Filter, Quad Chirped (for discrete Fourier 
Transform and power spectral density applications) 

R5601-1 Reticon 
R5601-2 Reticon 

Timers: See Unear TImers 

Track and Hold 
ADH-050 DOC 
ADH~51 DOC 

Dual Voltage Level Alarm (activated if either input 
differs by more than ±5 to :l25% of selected value) 

3041 Intech/FMI 

Quad Voltage Level Monitor/Alarm (activated if any of 
4 inputs differs by more than ±5, ±10 or ±20% of 
selected value) 

3040 Intech/FMt 

Voltage Detector, Indicator, Regulator, (Programmable 
Zener) 

ICL8211 C Intersil 
ICL8211 M t Intersil 
ICL8212C Intersil 
ICL8212M t Intersil 

Voltage Overvoltage Protector. (Crowbar) See 
Overvoltage Protector above 

Voltage to Frequency Converter 
AD537J AD 
AD537K AD 
AD537S tAD 
3930 OEI 

Voltage to Frequency/Frequency to Voltage Converter 
VFC32 Burr-Brown 
VFC32M t Burr-Brown 

(Continued) 
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LlNEAR-Other Devices (Cont'd) 

FlIlCtion Device Source Line Function Device Source . Line FIJ1CIion 

Other Linear Devices (Cont'd) 

Voltage to Frequency/Frequeocy to Voltage Converter 
(Cont'd.) 

VFQ-1 Datel 
XR4151 Exar 
XR4151M tExar 
JLA4151 Fairchld (617) 
JLA7151 fairdlld (617) 
A8400 Intech/FMI 
A8400ET·' Intech/FMI 
A8402 Intecll/FMI 
A8402ET·' Intech/FMI 10 
A8404 Inlech/FMI 
3930 tOEI 
RC4151 Raytheon 
RM4151 tRaytheon 
RV4151 Raytheon 
RC4152 Raytheon (968) 
RII4152 tRaytheon (968) 
RV4152 Raytheon (968) 
9400 Teledyne S 

Zero Voltage and Zero Crossing Triggers (Triac and 20 
SCR control) 

XR742 Exar 
JLA742C Fairchild 
M5172 Mitslilishi 
MC3370 Motorola 
SL447 Plessey 
SL448 Plessey 
SL449 tPlessey 
CA3058 tRCA 
CA3059 tRCA 30 
CA3079 tRCA 
TCA280 Signetics 
TDA1023 Signetics 
TDM024 S9letics 
SG3058 tSiIiconG 
SG3059 Silicon G 
SG3079· SiIiconG 
U106 Telehmken 
U112 Telefunken 
7601-01 Telenetics 40 
7603-02 TeleneliCs 
TL440C TI 
SG7812ACT SiIiconG 

I 
I I I 

t Military Temperature Range (-55' to 125'C) • Typtcal Values 

Bold face indicates additional data is provided on the page noted. 
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ILA4151, • ILA7151 
VOL TAGE-TO-FREQUENCY CONVERTER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

DESCRIPTION - The p.A4151 is a monolithic building block used to convert dc voltage to 
digital pulses. The frequency of the output pulses is proportional to the dc input voltage. 

The p.A4151 consists of a voltage comparator, a monostable multivibra~or and a precision 
switched current source (see block diagram). 

The p.A 7151 is the same device as the p.A4151 with a high performance operational amplifier 
on the same chip. The single supply op amp conditions the input signal and provides a 
significant improvement in system performance. 

• SINGLE SUPPLY (+8 VDC TO +30 VDd 
• LINEARITY TO '±0.5% 
• PROGRAMMABLE SCALE FACTOR 
• PULSE OUTPUT COMPATIBLE WITH ANY LOGIC FORM 
• TEMPERATURE STABILITY TYPICALLY ±100 ppmtC 
• HIGH NOISE REJECTION 
• EASILY TRANSMITTABLE OUTPUT 
• SIMPLE FULL-SCALE TRIM 
• SINGLE-ENDED INPUT, REFERENCED TO GR·OUND 
• ALSO PROVIDES FREQUENCY-TO-VOLTAGE CONVERSION 
• HIGH PERFORMANCE OP AMP INCLUDED IN /LA7151 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Internal Power Dissipation 
Input Voltage (Comparator) 
Input Voltage (Op Amp) 
Logic Out Shorted-to-Ground 
Op Amp Out Shorted-to-Ground 
Op Amp Input Common Mode Voltage Range 
Op Amp Output Voltage Range,. RL = 10 kO 
Operating Temperature Range 

Military 
Commercial 
Automotive 

Storage Temperature Range 
Military 
Automotive and Commercial 

Lead Temperatures 
Molded DIP (Soldering, 10 s) 
Hermetic DIP (Soldering, 60 s) 

'1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

32 V 
670mW 

-0.2 V to +Vcc 
-0.2 V to +Vcc ' 

continuous 
continuous 

+13 V to -Vs 
+2 V to +13 V 

:""55°C to -125°C 
O°C to +70°C 

-45°C to +85°C 

-65°C to +150°C 
- 55°C to + 125°C 

CONNECTION DIAGRAMS 

14-PlN DIP 
(TOP VIEW) 

PACKAGE OUTLINES SA 9A 
PACKAGE CODES C P 

lOUT 1 

SCALE 
FACTOR 

LOGICOUT 3 

ONE SHOT 
RC 

OPAMP 
OUT 

9 -OP AMP IN 

Vos ADJ. 7 8 TOP AMP IN ..... --~ 
ORDER INFORMATION 

TYPE PART NO. 

/LA71,51 /LA7151OM 
/LA7151 /LA7151DV 
/LA7151 /LA7151DC 
/LA7151 /LA7151PV 
/LA7151 /LA7151PC 

8-PIN MINI DIP 
(TOP VIEW) 

PACKAGE OUTLINES 6T 9T 
PACKAGE CODES R T 

IOUTOa vee, 
F!~~ 2 7 VIN 

LOGIC 3 6 THRESHOLD 
OUT 

GND 4 5 ~~E SHOT 

ORDER INFORMATION 

TYPE 
JLA4151 
/LA4151 
/LA4151 
/LA4151 
JLA4151 

PART NO. 
/LA4151RM 
/LA4151RV 
/LA4151RC 
/LA4151TV 
JLA4151TC 

8-PlN METAL CAN 
(TOP VIEW) 

PACKAGE OUTLINE 5S 
PACKAGE CODE H 

Vee 

GND 

ORDER INFORMATION 

TYPE 

/LA4151 
JLA4151 
JLA4151 

PART NO. 

JLA4151HM 
JLA4151HV 
JLA4151HC 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011ITWX 910-379-6435 F=~IRCI-IIL.C 
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FAIRCHILD. JLA4151 • JLA7151 

ELECTRICAL CHARACTERISTICS: Vee = +15 V, TA = 25°C unless otherwise specified. 
The following specs apply to the Converter Section only. 

CHARACTERISTIC 

Supply Current 

Conversion Accuracy 
Scale Factor 

Drift with Temperature 

Drift with Vee 

Input Comparator 

Offset Voltage 

Offset Current 

Input Bias Current 

Common Mode Range (Note 1) 

One-Shot 

Threshold Voltage, Pin 5 

Input Bias Current, Pin 5 
Reset Vsat 

Current Source 

Output Current (Vs -14 kO) 

Change with Voltage 
Off Leakage 

Reference Voltage 

Logic Output 

Vsat 
Vsat 
Off Leakage 

NOTE: 
Figure 1A - corresponds to the #£A7151 
Figyre 1 B - corresponds to the ~4151 

CONDITIONS 

8.0 V < Vee < 15 V 

15 V < Vee < 22 V 

221 V < Vee < 30 V 

Circuit Figure 1, V1 = 10 V, Rs = 14 k 

Circuit Figure 1, V 1 = 10 V 

8.0 V < Vee < 18 V 

Pin 5, 1 -2.2 mA 

Pin 1, Figure 1, V = 0 

Pin 1, V = 0 V to V = 10 V 
Pin 1, V = 0 V 

Pin 2, Figure 1 

Pin 3, I = 3.0 mA 

1= 2.0 mA 

MIN 

3.0 
3.0 

3.0 

0.90 

0 

0.63 

1.70 

TYP MAX UNITS 

4.5 7.0 

5.5 8.5 mA 

6.5 10.5 

1.0 1.10 kHzN 
±100 ppm;oC 

0.2 %N 

5.0 10 mV 

±50 ±100 nA 

-100 -300 nA 

o to Vee-3.O V 
Vee - 2 

0.667 0.70 xVee 
-100 -500 nA 
0.15 0.50 V 

138.7 J.LA 
1.0 2.5 J.LA 
1.0 50 nA 

1.9 2.08 V 

0.15 0.50 

I 
V 

0.10 0.35 V 

0.1 1.0 I J.LA 

ELECTRICAL CHARACTERISTICS: Vs = +15 V and ground TA = 25°C unless otherwise specified. 

CHARACTERISTIC MIN TYP MAX UNITS 

Input Offset Voltage 2.0 5.0 mV 

Input Offset Current 10 50 nA 

Input Bias Current -250 nA -50 

I. 1.0 MO Input Impedance 
I 

CUd R _ ommon ... 0 e . ejection , .stio 70 90 I dB 

Large Signal Voltage Gain, RL = 10 k 50 200 I V/mV 

Slew Rate 0.6 V/J.LS 

Power Supply Rejection Ratio 15 100 J.LVN 

Output Short Circuit Current 10 40 mA 

618 ©IC MASTER 1978 



FAIRCHILD. JLA4151 • p,A7151 

CIRCUIT DESCRIPTION 

The p,A7151 consists of five circuit blocks as shown in Figure 1. The blocks may be connected in a 
variety of ways to construct voltage-ta-frequency converters (VFC), frequency-ta-voltage converters 
(FVC), or other circuit functions. The circuit blocks ~re: 

1. A differential input comparator featuring very high gain, low offsets, and a common mode range 
which includes ground. 

2. A one-shot Tnultivibrator with the time constant set by an external RC (T = 1.1 RC) connected to 
the RC terminal, triggered by the output of the comparator being high.' 

3. A precision switched current source that is turned on to the value of IREF when the one-shot is 
on and goes to zero when the one-shot is off. The current IREF is set by an external Rs, con
nected from the scalp. factor terminal-to-ground and is equal to the reference voltage divided by 
Rs and is optimized when set to 138 p,A. 

4. An open collector output that provides a buffered output from the one-shot. 

5. An operational amplifier whose common mode range includes ground and has offset null capa
bility. The op amp has high gain, low offset VOltage, low input currents, good PSRR and CMRR, 
and low drift. 

PRINCIPLE OF OPERATION 

Voltage to Frequency Conversion (VFC) 

As a voltage to frequency converter the /LA7151/4151 can be connected in several configurations 
depending on the input voltage, required accuracy, and response time. In all the applications we will 
see that the input voltage is converted to a current and the circuit will turn the' switched current 
s()urce on at the rate necessary so that the average current from the current source is equal to the 
input current. As the input voltage (and current) increases, the current source must turn on more 
often, and the output frequency increases. 

SELECTING COMPONENTS FOR THE VFC 

Voltage-to-frequency converters can be used for full scale voltages of 100 mV or greater and full -
scale frequencies of 1 Hz to 100 Hz. Input voltages in excess of Vcc + can be accomodated with 
appropriate resistor dividers to attenuate the voltages. The following components selection guidelines 

-should be used. 

1. Rs should be approximately 14 kfl to optimize the system performance versus temperature. Rs 
is normally a 12 kfl fixed resistor and a 5 kfl pot to be used to adjust the full scale output 
frequency. Small variations in Rs have minimal effect on system temperature performance. 
IREF = VREF/Rs = 1.95 V/Rs 

2. Ro Co sets the one-shot pulse width, To = 1.1 Ro Co. This pulse width must be shorter than the 
minimum period of the maximum frequency ie, set it equal to .75 (1/fo). Therefore, Ro Co = .68 
(1/fo). Values of Ro should be between 6.8 kfl and 680 kfl and Co should be from .001/LFto 1/LF. 

3. RB should be as low as possible for the highest accuracy, (this reduces the effect of current 
source ROUT) but must be large enough to insure that the current source output is greater than 
VIN max/RB. Therefore, choose RB such that RB - 1.33 VIN max/lo. 

4. CB for Figure 2 must be chosen to trade-off between accuracy and response time. Larger val
ues of CB give greater system accuracy but response time is limited by the RB DB time con
stant. A good choice for DB is 1O-2/fo. 

5. Cl for Figures 3 and 4 can be selected depending on the output frequency. The smaller Cl is 
the faster the system response wil be. Cl must be large enough to limit the amplifier swing. The 
op amp will swing a voltage set by 10 T alCl , so if the comparator is biased at 2/3 Vee + this 
constrains Cl > 3 loTo/2 Vcc+. A nominal value of Cl = 5 x 1O-5/fo meets this requirement. 

COMPARISON OF VOLTAGE TO FREQUENCY CIRCUITS 

Table I shows a comparison of the three basic circuits set-up for a 0 to 10 V input range and a full 
scale output of 10kHz. 

FREQUENCY TO VOLTAGE CONVERSION 

The p,A7151/4151 can be connected as frequency-to-voltage converter (FVC). This circuit basically 
work~ by putting out a current pulse per cycle of input frequency and intergrating the current pulses 
across an output resistor to give an- output voltage which is proportional to the average value of 10 
(10 TofIN)· 

©IC MASTER 1978 619 
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FAIRCHILD. JLA4151 • JLA7151 

TABLE I 

Figure 2 Figure 3 Figure 4 

Linearity 1.0% 0.2% 0.05% 

Frequency Offset +10 Hz 0 0 

Response Time 135,."s 200,."s 10 ,."s 

Input Voltage + + -

Single Supply yes yes yes 

Split Supply - - yes 

.01I'F 

t------- TO PIN 6 
Rs 

fig. 1 

Vlo-"'N~---+--i 
VOLTAGE 

~~r-~r----~--~ 
RB 

100 110 

Ro 
6.8110 

TO +Vcc 

DESIGN EQUATIONS 
Rs kHz 

10 = KV, Where K = 0.486 ReRoCo V 
T = 1.1 RoCo 

Fig. 2 

PRECISION VOLTAGE TO FREQUENCY CONVERTER FOR POSITIVE INPUTS 

0< V1 < 10 V o--Jo.I\I'v--~ 

5110 

,..-----0 v+ 

10 = VIN • 1 kHxN 
~EARlTYO~ 
RESPONSE TIME 200 1'_ 
OFFSET ZERO 

L------___ -+--o V+ 

fig. 3 

2_ 

12 kO 5110 

10 FREQUENCY 
OUT~ 

10 

lJlJ 
TO +VL T --l I--

PRECISION VOLTAGE TO FREQUENCY CONVERTER FOR NEGATIVE INPUTS 

L..-----~___o v+ 

fig. 4 

©IC MASTER 1978 



FAIRCHILD -1£1\4151 -p.A7151 

SINGLE SUPPLY FREQUENCY-TO-VOLTAGE CONVERTER 

"l...ILJ 
5.0 V p-p 
SQUARE 
WAVE 

DESIGN EQUATIONS 

+15V 

lOki! 

10 ki! 

YO I,K'_K o.4116RB~ ~ 
T 1.1 RoCo 

Fig. 5 

2 RS 

VOLTAGE 
OUTPUT 
010 +10V 

Vo 

RS 
UIOki! 

LOW COST, REMOTE SENSED 8-BIT AID CONVERTER 

RS 
2Oki! 5ki! 

1----4~+--__ --I TsO 

CO 

.OO1"FI 
V+ ':'" 

10 = 10 kHzJV 

Fig. 7 

PRECISION FREQUENCY TO VOLTAGE CONVERTER 

Ro 0.01 "F 
6.Iki! 

-V 

fig. 6 

MOTOR SPEED CONTROLLER 

RS 
5 kll 12 kll 

Fig. 8 

FSK DEMODULATOR 

fig. 9 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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IIA7A~4n ........ v'-' v 
UNIVERSAL SWITCHING REGULATOR SUBSYSTEM 

DESCRIPTION: The uA78S40 is a Monolithic Regulator Subsystem consisting of all the 
active building blocks necessary for switching regulator systems. The device consists of a 
temperature compensated voltage reference, a duty cycle controllable oscillator with an 
active current limit circuit, an error amplifier, high current, high voltage output switch, a 
power diode and an uncommitted operational amplifier. The device can drive external hpn 
or pnp transistors when currents in excess of 1.5 A or voltages in excess of 40 V are 
required. The device can be used for step down, step up or inverting switching regulators as 
well as for series pass regulators. It features wide supply voltage range, low standby power 
dissipation, high efficiency and low drift. 1.1 is useful for any stand alone, low part count 
switching system and works extremely well in battery operated systems. 

• STEP UP, STEP DOWN OR INVERTING SWITCHING REGULATORS 
• OUTPUT ADJUST ABLE FROM 1.3 to 40 V 
• OUTPUT CURRENTS TO 1.5 A WITHOUT EXTERNAL TRANSISTORS 
• OPERATION FROM 2.5 TO 40 V INPUT 
• LOW STANDBY CURRENT DRAIN 
• 80 dB LINE AND LOAD REGULATION 
• HIGH GAIN, HIGH CURRENT, INDEPENDENT OP-AMP 

EQUIVALENT CIRCUIT 

OUTPUT 
COLLECTOR 

NEG COMPARATOR 
INPUT 

CONNECTION DIAGRAM 
16-PIN DIP 
(TOP VIEW) 

PACKAGE OUTLINES 68 98 
PACKAGE CODES D P 

NEG. SWITCHING ~ 
DIODE ~' 

pos. SWITCHING rl2 
DlODEY 

OUTPUT EMITTER q 3 

O-A OUTPUT q 4 

y' OP-AMP ,5 

POS O-A IN 6 

NE.G. O-A IN 7 

REFERENCE 8 

16 OUTPUT COLLECTOR 

15 DRIVER COLLECTOR 

12 TIMING CAPACITOR 

11 GROUND 

NEG. COMPARATOR 
INPUT 

9 POS. COMPARATOR 
INPUT 

ORDER INFORMATION 

TYPE 

p.A78S40 
p.A78S40 
p.A78S40 

PART NO. 

p.A78S40DM 
p.A78S40DC 
p.A78S40PC 

COLLECTOR j 
DRIVER 

l
' pos COMPARATOR 

INPUT 

16 15 10 

I 

I~ 

~
PAMP ~ 

. w 
Ct 
w 

I I I I ~ 
4 5 6 

t 
I 

r~u~ REFERENCE 
DIODE OUTPUT OP AMP IN 

OUTPUT V ' MINUS 
EMITTER OP AMP OP AMP IN 

, 1977 FaIrchIld Camela and Instrument CorporatIon Printed In USA 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-S011/TWX 910-379-6435 F=~IRCHIL.C 
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ABSOLUTE MAXIMUM RATINGS 

Input voltage from V+ to V-
Input voltage from V+ op amp to V
Common mode input range (Error Amplifier 

and Op Amp) 
Differential input voltage (Note 1 ) 
Output Short Circuit.Duration (Op Amp) 
Current from VREF 
Voltage from Switch Collectors to GND 
Voltage from Switch Emitters to GND 
Voltage from Switch Collectors to Emitter 
Voltage from Power Diode to GND 
Reverse Power Diode Voltage 

Note: 

40 V 
40 V 

-.3 to V+ 
·±30 V 

continuous 
10 mA 

40V 
40V 
40V 
40 V 
40 V 

Current through Power Switch 
Current through Power Diode 
Internal Power Dissipation (Note 2) 

Plastic DIP 
Hermetic DIP 

Storage Temperature Range 
Operating Temperature Range 

Military (ILA78S40) 
Commercial (ILA 78S40C) 

lead Temperature 
I-:Iermetic DIP (Soldering, 60 s) 
Plastic DIP (Soldering, 10 s) 

1. For supply voltages less than 30 V, the absolute maximum voltage is equal to the supply voltage. 

2. Ratings apply to 25~C. Above 25°C ambient derate hermetic DIP at 8 mW/oC and plastic DIP at 14mWrC. 

p..A78S40 

ELECTRICAL CHARACTERISTICS: VIN =5.0 V, Vap Amp = 5.0 V, TA = 25°C unless otherwise noted: 

CHARACTERISTIC I CONDITIONS I MIN I TYP 

GENERAL CHARACTERISTICS 

Supply Voltage 2.5 

Supply Current VIN = 5.0 V 1.8 

(Op Amp Disconnected) VIN = 40 V 2.3 

VIN = 5.0 V 0.4 
Supply Current Op Amp 

VIN = 40 V 0.5 

REFERENCE SECTION 

Reference Voltage IREF = 1.0 mA 1.180 1.245 

Reference Voltage Temperature 
IREF = 1.0 mA 100 

Coefficient 

Reference Voltage Line Regulation VIN = 3.0 V to VIN = 40 V, IREF = 1.0 mA 0.04 

Reference Voltage Load Regulation IREF = 1.0 mA to IREF = 10 mA 0.2 

OSCILLATOR SECTION 

Charging Current 25 

ON Time CT = 0.01 p..,F 200 

Discharge Current 225 

OFF Time CT = 0.01 p..F 22 

Oscillator Voltage Swing 0.5 

CURRENT LIMIT SECTION 

Current Limit Sense Voltage . 330 

OUTPUT SWITCH SECTION 

Output Saturation Voltage 1 Isw = 1.0 A, See Figure 1 1.1 

Output Saturation Voltage 2 Isw = 1.0 A, See Figure'2 0.45 

Output Transistor hFE IC = 1.0 A, VCE = 5.0 V 70 

Output Leakage Current VaUT = 40 V 10 

©IC MASTER 1978 

1.5 A 
1.5 A 

1500 mW 
1000 mW 

-65°C to + 150°C' 

- 55°C to 125°C 
O°C to 70°C 

MAX UNITS 

40 V 

2.5 mA 

3.5 mA 

1.0 

1.5 

1.310 V 

ppmrc 

0.2 mVIV 

0.2 mV/mA 

p..A 

p..s 

p..A 

p..s 

V 

mV 

1.3 V 

0.7 V 

nA 
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FAIRCHILD. uA78S40 
- ~-- - - - ---- ,--- -- -- --

ILA78S40 (Cont'd) 

ELECTRICAL CHARACTERISTICS: VIN =5.0 V. VOP Amp = 5.0 V. TA = 25°C unless otherwise noted: 

CHARACTERISTIC CONDITIONS MIN TYP 

POWER DIODE 

Forward Voltage Drop 10 = 1.0 A 1.25 

Diode Leakage Current Vo = 40 V 10 

COMPARATOR 

Input Offset Voltage VCM = VREF 
I 

1.5 

Input Bias Current VCM = VREF 35 

Input Offset Current VCM = VREF 5.0 

Common Mode Voltage Range 0 

PSRR V1N = 3.0 V to 40 V 70 96 

MAX 

1.5 

10 

200 

75 

V+ -2 

E OUTPUT OPERATIONAL AMPLIFIER 
Q) 

en 
"'C 

.s:::. 
o 
'"-
"ai 
u. 

Input Offset Voltage 

Input Bias Current 

Input Offset Current 

Voltage Gain + 

Voltage Gain -

Common Mode Voltage Range 

CMRR 

PSRR 

Output Source Current 

Output Sink Current 

Slew Rate 

VOL 

VOH 

CHARACTERISTIC I 
Ip 

Rse * 

L* 

'off 

Co * 

Efficiency 

liN ave 
(Max load 
condition) 

* Denotes Component Values 

VCM = 2.5 V 4.0 10 

VCM = 2.5 V 30 200 

VCM = 2.5 V 5.0 75 

RL = 2.0 k to Gnd; Vo = 1.0 to 2.5 V 25 k 250 k 

RL = 2.0 k to V+ Op Amp; Vo = 1.0 to 2.5 V 25 k 250 k 

0 V+ -2 

VCM = 0 to 3.0 V 76 100 

V+ Op Amp = 3.0 to 40 V 76 100 

100 150 

10 35 

0.6 ... 

IL = -5.0 rnA 1.0 

IL = 50 rnA 
V+Op Amp 

-2.5 V 

78540 DESIGN FORMULAS 

STEP DOWN 

210 max 

0.33 V/lp 

Your + Vo 

VIN - Vs .- VOUT 

Your + Vo • 'off 

Ip 

~ 0 (Ion + 'off) 

8 Vripple 

(VIN - Vs + Vo) VOUT . 
VIN (VOUT + Vo) 

Ip (VOUT + Vo ) . 
2 (VIN - Vs + Vo) 

STEP UP 

210 max • 
(VOUT + Vo -- Vs ) 

(VIN -- Vs) 

0.33 V/lp 

Your + Vo - VIN 

VIN - Vs 

(Vour + Vo - VIN) • 'oIl 

Ip 

Your + Vo - VIN 

45 X 10-5 'off 

(Ip lour)2 o 'off 

2 Ip 0 Vripple 

(VIN - Vs ) Your --- . 
VIN (VOUT + Vo - Vs) 

ip 
-

2 

INVERTING 

210 max • 
(Vlw.-lVouriTVo-VSI 

(VIN - Vs) 

0.33 V/lp 

[Your] + Vo 

VIN - Vs 

([Vour + Vol) • 'off 

Ip 

Ip 0 L 

[vourl + Vo 

(Ip - lour)2 o 'off 

2 Ip 0 Vripple 

(ViN - Vs) [Vourl 

VIN [Vour] + Vo 

Ip iVourl + Vo . --
2 VIN T[vourl+vo-vs 

UNITS 

V 

nA 

mV 

nA 

nA 

V 

dB 

mV 

rnA 

rnA 

V/V 

V/V 

V 

dB 

dB 

rnA 

rnA 

VII'S 

V 

V 
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FIGURE 1 FIGURE 2 

Rse 
~~--~----------~---¥~-----1------------------'-----~ 

0.331! CT 

R2 12 k 

i-
I 
I 
I 
I 
I 
I 
I 
I 
I 
L __ 

Vee 
0.01~ 

BIAS 

R1 

85 k 

TYPICAL STEP-DOWN OPERATIONAL PERFORMANCE 

TA = 25°C 

-, 
I 
I 
I 

Q1 I 

I 
I 
I 
I 
I 

V'-)lJ~ 
10 V 

Cor SOOIlF 

CHARACTERISTIC CONDITION TYPICAL VALUE 

©IC MASTER 1978 

OUTPUT VOLTAGE 

LINE REGULATION 
LOAD REGULATION 
MAX OUTPUT CURRENT 
OUTPUT RIPPLE 
EFFICIENCY 
STANDBY CURRENT 

lOUT = 200 mA 

20 ~ V IN :,,; 30 V 
5 mA :,,; lOUT:"; 300 mA 
VOUT = 9.5 V 

lOUT = 200 mA 
lOUT = 200 mA 

10 V 
1.5 mV 
3.0 mV 
500 mA 
50 mV' 
747r 
2.8 mA' 
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FAIRCHILD. JLA78S40 

2N5003 r-------........ 300 .H 

1~~ --iI_~ _______ "'RS"'C ----1r---+-"",00"'Il .......... -.;..60IV-
lI
-----, 02 

r- -
I 

Vee 

BIAS ---, 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
1,..-_--, 
I· 
I '--....,...---' 
L __ --rl_J 

~--~--+---+---r----N 
150 k 

TYPICAL INVERSION OPERATIONAL PERFORMANCE 
TA = 25°C 

CHARACTERISTIC 

OUTPUT VOLTAGE 

LINE REGULATION 

LOAD REGULATION 

MAX OUTPUT CURRENT 

OUTPUT RIPPLE 

EFFICIENCY 

STANDBY CURRENT 

Rsc 

CONDITIONS 

lOUT = 100 rnA 
8 V ~ V1N ~ 18 V 

5 rnA ~ lOUT ~ 150 rnA 

VOUT = 14.25 

lOUT = 100 rnA 
lOUT = 100 rnA 

TYPICAL VALUE 

-15 V 

5.0rnV 

3.0mV 

160 rnA 

20 rnV 
709( 

2.3 rnA 

Vi,.. __ ------..-...JV>I'v----....----------~~ 
10 V 0.33 11 -330 ~H 

r- -
I 
I 
I 
I 
I 

Vee 

BIAS 

t80 !! 

--, 
I 
I 
I 

01 I 

I 
I 

I r-----, I 
I I t.3V I - ~":P DOt I 
I REFERENCE 

~l ~ ___ --F ___ --t ___ --~~. --~---t--~-~ 
"'i'" ~. 1 ~i om,: ~o; 

TYPICAL STEP-UP OPERATIONAL PERFORMANCE 

TA = 25°C 

CHARACTERISTIC CONDITION TYPICAL VALUE 

OUTPUT VOLTAGE I~ •• ~ = "OOmA 25V 'VU! --_ ..... 
LINE REGULATION 5V ~ V1N ~ 15V 4.0 rnV 
LOAD REGULATION 5 rnA ~ lOUT ~ 100 rnA 2.0 rnV 
MAX OUTPUT CURRENT VOUT = 23.75 160 rnA 
OUTPUT RIPPLE lOUT = 50 rnA 30 rnV 
EFFICIENCY lOUT = 50 rnA 79%-
STANDBY CURRENT 2.6 rnA 

I 
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JLA714 
PRECISION OPERATIONAL AMPLIFIER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

DESCRIPTION - The #LA714 is a Monolithic Instrumentation Operational Amplifier con
structed using the Fairchild Planar* epitaxial process. It is intended for precise, low level 
signal amplification applications where low noise, low drift and accurate closed loop gain 
are required. The offset null capability, low power consumption, very high voltage gain as 
well as wide power supply voltage range provide superior performance for a wide range of 
instrumentation applications. 

• LOW INPUT NOISE CURRENT .•• 0.17 pAlYHz @1.0 kHz max 
• HIGH OPEN LOOP GAIN ••• 500,000 typically 
• LOW INPUT OFFSET CURRENT ••• 2.8 nA max for /LA714 
• LOW INPUT VOLTAGE DRIFT ••• 0.6 /LVrC for /LA714A 
• HIGH COMMON MODE REJECTION •• , 100 dB min for ",A714 and 714A 
• WIDE POWER SUPPLY RANGE ..• ::t22V 
• OFFSET NULL CAPABILITY. 

ABSOLUTE MAXIMUM RATINGS 
Notes on folrowing pages 

Supply Voltage 
Internal Power Dissipation (Note 1) 
Metal Can 

Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can 
Operating Temperature Range 

Military 
Commercial 

Lead Temperature 
Metal Can (Soldering, 60 s) 

EQUIVALENT CIRCUIT 

#LA 714A, #LA 714 
#LA 714E, #LA 714C 

±22 V 

500 mW 
±30 V 
±22 V 

-65° to + 150°C 

-55°C to + 125°C 
O°C to +70°C 

300°C 

'~~----4--+-+~+--4--~~ 
+INPUT 

·Note: 
R2A and R2B are electronically adjusted on chip 

at the factory for minimum offset voltage. 

~ 1977 Fairchild Camera and Instrument Corporation Printed in US A 

#LA714L 

±18 V 

500 mW 
±30 V 
±18 V 

-65°C to + 150°C 

0° to +70°C 

300°C 

CONNECTION DIAGRAM 
8-PIN METAL CAN 

(TOP VIEW) 
PACKAGE OUTLINE 58 

INVERTING 2 
INPUT 

OUTPUT 

v-

ORDER INFORMATION 

TYPE PART NO. 

714 
714A 
714C 
714E 
714L 

/LA714HM 
/LA714AHM 
/LA714HC 
/LA714EHC 
/LA714LHC 

POSIT1\lE 
SUPPLY 

. 
OUTPUT 

""£":;.&TI\I 
$lIPPl' 

Planar is a patented Fairchild process 
464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-50111TWX 910-379-6435 F=~IRCHIL..C 
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FAIRCHILD- f.J.A714 

ELECTRICAL CHARACTERISTICS . ILA714 

These specifications apply for Vs = ±15 V, TA = 25°C, unless otherwise noted. 

CHARACTERISTICS TEST CONDITIONS MIN TYP MAX UNITS 

Input Offset Voltage Note 1 30 75 ILV 

Input Offset Current 0.4 2.8 nA 

Input Bias Current ±1.0 ±3.0 nA 

Input NOise Voltage 0.1 Hz to 10 Hz (Note 3) 0.35 0.6 ILVp _p 

fo = 10 Hz (Note 3) 10.3 18.0 

Input Noise Voltage Density fo = 100 Hz (Note 3) 10.0 13.0 nV/YHz 

I to = 1000 Hz (Note 3) 9.6 11,0 

Input Noise Current 0.1 Hz to 10 Hz (Note 3) 14 30 pA pop 

to = 10 Hz (Note 3) 0.32 0.80 

Input Noise Current Density fo = 100 Hz (Note 3) 0.14 0.23 pA/YHz 

fo = 1000 Hz (Note 3) 0.12 0.17 

Input Resistance - Differential Mode 20 60 MO 

Input Resistance - Common Mode 200 GO 

Input Voltage Range ±13.0 ±14.0 V 

Common Mode Rejection Ratio VCM = ± CMVR 110 126 dB 

Power Supply Rejection Ratio Vs = ±3.0Vto ±18V 100 110 dB 

RL ~ 2.0 kO, Vo = -10 V to +10 V 200 500 

Large Signal Voltage Gain RL ~ 5000, Vo = -:0.5 V to +0.5 V 150 500 V/mV 

Vs = ±3.0 V 

RL ~ 10 kO ±12.5 ±13.0 

Maximum Output Voltage Swing RL ~ 2.0 kO ±12.0 ±12.8 V 

RL ~ 1.0 kO ±10.5 ±12.0 

Slewing Rate Rt ~ 2.0 kO 0.25 VllLsec 

Closed Loop Bandwidth AVCL = +1.0 1.2 MHz 

Open Loop Output Resistance Vo =0, 10 = 0 60 n 

Power Consumption 
75 120 

Vs = ±3.0 V mW 
4.0 6.0 

Offset Adjustment Range Rp = 20 kO ±4.0 mV 

The following specifications apply tor Vs = ±15 V, -55°C.,;;;; TA ,;;;; +125°C. unless otherwise noted. 

Input Offset Voltage Note 1 60 200 ILV 

Average Input Offset Voltage Dr1ft 

I I Without External Trim Rp = 20 kO 0.3 1.3 ILvrc 
With External Trim 0.3 1.3 ILvrc 

Input Offset Cummt 1.2 5.6 nA 

Average Input Offset Current Drift 8.0 50 pArC 

Input Bias Current ±2.0 ±6.0 nA 

Average Input Bias Current Drift 13 50 pArC 

Input Voltage Range I ±13.0 I ±13.5 V 

Common Mode Rejection Ratio VCM = ± CMVR 106 123 dB 

Power Suppiy Rejection Ratio 
, 

Vs = +30Vto +18V - - 94 106 dB -- I 

Large Signal Voltage Gain RL ~ 2.0 kO, Vo = -10 V to + 10 V 150 400 V/mV 

Maximum Output Voltage Swing RL ~ 2.0 kO ±12.0 ±12.6 V 

NOTES: 
1. Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. 
2. For Supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 
3. Parameter is not 100% tested; 90% of units meet this specification. 
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FAIRCHILD elLA 714 

ELECTRICAL CHARACTERISTICS /LA714A 

These specifications apply for V S = ± 15 V. T A = 25°C. unless otherwise noted. 

CHARACTERISTICS TEST CONDITIONS MIN TYP MAX 

rnput Offset Voltage Note 1 10 25 

Input Offset Current 0.3 2.0 

Input Bias Current ±0.7 ±2.0 

Input Noise Voltage 0.1 Hz to 10 Hz (Note 3) 0.35 0,9 

fo = 10 Hz (Note 3) 10.3 18.0 

Input Noise Voltage Density to = 100 Hz (Note 3) 10.0 13.0 

fo = 1000 Hz (Note 3) 9.6 11.0 

Input Noise Current 0.1 Hz to 10 Hz (Note 3) 14 30 

fo = 10 Hz (Note 3) 0.32 0.80 
Input Noise Current Density fo = 100 Hz (Note 3) Q.14 0.23 

fo = 1000 Hz (Note 3) 0.12 0.17 

Input Resistance - Differential Mode 30 80 

Input Resistance - Common Mode 200 

Input Voltage Range ±13.0 ±14.0 

Common Mode Rejection Ratio VCM = ± CMVR 110 126 

Power Supply Rejection Ratio Vs = ±3.0 V to ±18 V 100 110 

Rl ~ 2.0 kfl, Vo = -10 V to +10 V 300 500 
Large Signal Voltage Gain Rl ~ 500 fl, Vo = -0.5 V to +0.5 V 150 500 

Vs = ±3.0 V 

Rl ~ 10 kfl ±12.5 ±13.0 

Maximum Output Voltage Swing Rl ~ 2.0 kfl ±12.0 ±12.8 

Rl ~ 1.0 kfl ±10.5 ±12.0 

Slewing Rate Rl ~.2.0 kfl 0.25 

Closed Loop Bandwidth AVCl = +1.0 1.2 

Open Loop Output Resistance Vo =0, 10 = 0 60 

Power Consumption Vs = ±3.0 V 
75 120 

4.0 6.0 

Offset Adjustment Range Rp = 20 kfl ±4.0 

The following specifications apply for Vs = ±15 V, -55°C :os; TA :os; +125°C, unless otherwise noted. 

Input Offset Voltage Note 1 25 60 

Average Input Offset Voltage Drift 

Without External Trim Rp = 20 kfl 0.2 0.6 

With External Trim 0.2 0.6 

Input Offset Current 0.8 4.0 

Average Input Offset Current Drift 
! 

5.0 25 

Input Bias Current ±1.0 ±4.0 

Average Input Bias Current Drift 8.0 25 

Input Voltage Range ±13.0 ± 13.5 

Common Mode Rejection Ratio VCM = ± CMVR 106 123 

Power Supply Rejection Ratio Vs = ±3.0 V to ± 18 V 94 106 

Large Signal Voltage Gain Rl ~ 2.0 kfl, Vo = -10 V to +10 V 200 400 

Maximum Output Voltage Swing Rl =?! 2.0 kfl ± 12.0 ± 12.6 

NOTES: 
1. Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. 
2. For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 
3. Parameter is not 100% lested; 90% of units meet this specification. 
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UNITS 

/LV 

nA 

nA 

/LV p_p 

nV/yHz 

pA p-p 

pA/vHz 

Mfl 

Gfl 

V 

dB 

dB 

V/mV 

V 

V/lJ..sec 

MHz 

n 

mW 

mV 

IJ..V 

IJ..V/oC 

IJ..vrc 

nA 

pArC 

nA 

pArC 

V 

dB 

dB 

V/mV 

V 
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FAIRCHILD. JLA714 

ELECTRICAL CHARACTERISTICS /LA714C 

These specifications apply for V S = ± 15 V, T A = 25°C, unless otherwise noted. 

CHARACTERISTICS TEST CONDITIONS MIN 

Input Offset Voltage Note 1 

Input Offset Current 

Input Bias Current 

Input Noise Voltage 0.1 Hz to 10 Hz (Note 3) 

to = 10 Hz (Note 3) 

Input Noise Voltage Density to = 100 Hz (Note 3) 

to = 1000 Hz (Note 3) 

Input Noise Current 0.1 Hz to 10 Hz (Note 3) 

to = 10 Hz (Note 3) 

Input Noise Current Density to = 100 Hz (Note 3) 
to = 1000 Hz (Note 3) 

Input Resistance - Differential Mode 8.0 

Input Resistance - Common Mode 

Input Voltage Range ±13.0 

Common Mode Rejection Ratio VCM = ± CMVR 100 

Power Supply Rejection Ratio Vs = ±3.0 V to ±18 V 90 

RL ~ 2.0 kO, Vo = -10Vto +10V 120 

Large Signal Voltage Gain RL ~ 500 0, Vo = -0.5 V to +0.5 V 100 

Vs = ±3.0 V 

RL ~ 10 kO ±12.0 

Maximum Output Voltage Swing RL ~ 2.0 kO ± 11.5 

RL ~ 1.0 kO 

Slewing Rate RL ~ 2.0 kO 

Closed Loop Bandwidth AVCL = +1.0 

Open Loop Output Resistance Vo =0, 10 = 0 

Power Consumption Vs = ±3.0 V 
1 

Offset Adjustment Range Rp = 20 kO 

The following specifications apply for V S = ± 15 V, O°C :0;;; T A :0;;; + 70°C, unless otherwise noted. 

Input Offset Voltage 

Average Input Offset Voltage Drift 
Without External Trim 

With External Trim 

Input Offset Current 

Average Input Offset Current Drift 

Input Bias Current 

Average Input Bias Current Drift 

Input Voltage Range 

Common Mode Rejection Ratio 

p" ~ I D' .' R.' . _wer ",upp.y I .8jSc,:on I a,;c 

Large Signal Voltage Gain 

Maximum Output yoltage Swing 

NOTES: 

Note 1 

Rp = 20 kO 

Note 3 

Note 3 

±13.0 

VCM = ± CMVR 97 

vs = ±.>.v v to :d6 V 66 

RL ~ 2.0 kO, Vo = -10 V to +10 V 100 

RL ~ 2.0 kO ±11.0 

I 
I 

TYP 

60 

0.8 

±1.8 

0.38 

10.5 

10.2 

9.8 

15 

0.35 

0.15 

0.13 

33 

120 

±14.0 

120 

104 

400 

400 

±13.0 

±12.8 

±12.0 

0.25 

1.2 

60 

80 

4.0 

±4.0 

85 

0.5 

0.4 

1.6 

12 

±2.2 

18 

±13.5 

120 

lUU 

400 

±12.6 

MAX 

150 

6.0 

±7.0 

0.65 

20.0 

I 
13.5 
11.5 

35 

0.90 

0.27 
0.18 

150 

8.0 

250 

8.0 

50 

±9.0 

50 

I 
I 
I 

1. Input offset voltage measurements are performed by automated test equipment app(oximately 0.5 seconds after application of power. 
2, For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 

,3. Parameter is not 100% tested; 90% of units meet this specification. 

UNITS 

/LV 

nA 

nA 

/LV p_p 

nV/vHz 

pA p-p 

pA/v'Hz 

MO 

GO 

V 

dB 

dB 

V/mV 

V 

V//Lsec 

MHz 

0 

mW 

mV 

nA 

pArc 

nA 

pArc 

V 

dB 

C~ 

V/mV 

V 

630 ©IC MASTER 1978 



FAIRCHILD. /LA714 

ELECTRICAL CHARACTERISTICS . p.A714E 

These specifications apply for V S = ± 15 V, T A = 25°C, unless otherwise noted. 

CHARACTERISTICS TEST CONDITIONS MIN TYP MAX 

Input Offset Voltage Note 1 30 75 

Input Offset Current 0.5 3.8 

Input Bias Current ±1.2 ±4.0 

Input Noise Voltage 0.1 Hz to 10 Hz (Note 3) 0.35 0.6 

fO = 10 Hz (Note 3) 10.3 18.0 
Input Noise Voltage Density fo = 100 Hz (Note 3) 10.0 13.0 

fo = 1000 Hz (Note 3) 9.6 11.0 

Input Noise Current 0.1 Hz to 10 Hz (Note 3) 14 30 

fo = 10 Hz (Note 3) 0.32 0.80 

Input Noise Current Density fo == 100 Hz (Note 3) 0.14 0.23 
fo = 1000 Hz (Note 3) 0.12 0.17 

Input Resistance - Differential Mode 15 50 

Input Resistance - Common Mode 160 

Input Voltage Range ±13.0 ±14.0 

Common Mode Rejection Ratio VCM =± CMVA 106 123 

Power Supply Rejection Ratio Vs = ±3.0 V to ±18 V 94 107 

Rl ;a. 2.0 kO, Vo = -10 V to +10 V 200 500 
Large Signal Voltage Gain Rl;a. 5000, Vo = -0.5 V to +0.5 V 150 500 

Vs =±3.0 V 

Rl;a. 10 kO ±12.5 ±13.0 

Maximum Output Voltage Swing Rl;a. 2.0 kO ±12.0 ±12.8 
Rl;a. 1.0 kO ±10.5 ±12.0 

Slewing Rate Rl;a. 2.0 kO 0.25 

Closed Loop Bandwidth AVCl = +1.0 1.2 

Open Loop Output Resistance Vo =0, 10 = 0 60 

Power Consumption Vs = ±3.0 V 
75 120 

4.0 6.0 

Offset Adjustment Range Rp = 20 kO ±4.0 

The following specifications apply for Vs = ±15 V, O°C :0;;; TA :0;;; +70°C, unless otherwise noted. 

Input Offset Voltage Note 1 45 130 

Average Input Offset Voltage Drift 

Without External Trim Rp = 20 kil 0.3 1.3 
With External Trim 0.3 1.3 

Input Offset Current 0.9 5.3 

Average Input Offset Current Drift Note 3 8.0 35 

Input Bias Current ±1.5 =5.5 

Average Input Bias Current Drift Note 3 13 35 

Input Voltage Range = 13.0 = 13.5 

Common Mode Rejection Ratio VCM = ± CMVR 103 123 

Power Supply Rejection Ratio Vs = ±3.0 V to ±18 V 90 104 

Large Signal Voltage Gain Rl;a. 2.0 kil, Vo = -10 V to +10 V 180 ·450 

Maximum Output Voltage Swing Rl;a. 2.0 kO ±12.0 = 12.6 

NOTES: 
1. 'Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. 
2. For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 
3. Parameter is not 100% tested; 90% of units meet this specification. 
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p.V 

nA 

nA 

p.Vp _p 

nV/vHz 

pA pop 

pA/YHZ 

MO 

GO 
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dB 

dB 

V/mV 
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V/p.sec 

MHz 

il 

mW 

mV 
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,.,.V/oC 

nA 

pArC 

nA 

pArC 

V 

dB 

dB 

V/mV 

V 

631 

L-

o 
+J o 
::J 
"0 
c: 

8· 
E 
Q) 

en 
"0 

.c 
o 
L-



lIo.. 

o ...... 
o 
:J 
"C 
c 
o 
.2 
E 
Q) 

en 
'0 

.c. 
o 
lIo.. 

"cu 
U. 

FAIRCHILD. p.A714 

ELECTRICAL CHARACTERISTICS p.A714L 

These specifications apply for V S = ± 15 V, T A = 25°C, unless otherwise noted. 

CHARACTERISTICS TEST CONDITIONS MIN TYP MAX UNITS 

Input Offset Voltage Note 1 100 250 p.V 

Input Offset Current 5.0 20 nA 

Input Bias Current 6.0 ±30 nA 

fa = 10 Hz (Note 3) 10.5 

Input Noise Voltage Density fa = 100 Hz (Note 3) 10.2 

I fa = 1,000 Hz (Note 3) 9.8 

Input.Noise Current I 0.1 Hz to 10 Hz (Note 3) 15 I pA p-p 

fa = 10Hz (Note 3) 0.35 

Input Noise Current Density fa = 100Hz (Note 3) 0.15 

fa = 1000 Hz (Note 3) 0.13 

Input Resistance - Differential Mode 8.0 33 MO 

Input Resistance - Common Mode 120 GO 

Input Voltage Range ±13.0 ±14.0 V 

Common Mode Rejection Ratio VCM = ± CMVR 100 120 dB 

Power Supply Rejection Ratio Vs = ±3.0 V to ±18 V 90 104 dB 

RL ~ 2.0 kO, Va = -10 V to +10 V 100 300 

Large Signal Voltage Gain RL ~ 500 0,. Va ,; -0.5 V to +0.5 V 50 150 V/mV 

Vs = ±3.0 V 

RL ~ 10 kO ±12.0 ±13.0 

Maximum Output Voltage Swing RL ~ 2.0 kO ±11.0 ±12.8 V 

RL ~ 1.0 kO ±12.0 

Slewing Rate RL ~ 2.0 kO 0.25 V/p.sec 

Closed Loop Bandwidth AVCL = +1.0 1.2 MHz 

Open Loop Output Resistance Va =0, 10 = 0 60 0 

Power Consumption Vs = ±3.0 V 
100 180 

mW 
5.0 12 

Offset Adjustment Range Rp = 20 kO ±4.0 mV 

The following specifications apply for V S = ± 15 V, O°C ~ T A ~ + 70°C, unless otherwise noted. 

Input Offset Voltage Note 1 400 p..V 

Average Input Offset Voltage Drift (Note 3) 
Without External Trim 1.0 3.0 p'vrc 

Input Offset Current 40 nA 

Average Input Offset Current Drift Note 3 20 100 pArC 

Input Bias Current 60 nA 

Average Input Bias Current Drift Note 3 35 150 pArC 

Input Voltage Range ±13.0 ±13.5 V 

Common Mode Rejection Ratio VCM = ± CMVR 94 120 dB 

Power Supply Rejection Ratio V s = ± 3.0 V to ± 18 V 83 100 dB 

Large Signal Voltage Gain RL ~. 2.0 kO. Va = -10 V to +10 V 80 400 I V/mV , 
Maximum Output Voitage Swing :!:10.0 ±12.6 v 
NOTES: 
1. Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of power. 
2. For supply voltage less than ±22 volts, the absolute maximum input voltage is equal to the supply voltage. 
3. Parameter is not 100% tested; 90% of units meet this specification. 
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FAIRCHILD. p,A714 

TYPICAL PERFORMANCE CURVES 
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JJA78COO'SE,RIES 
3-TERMINAL POSITIVE VOLTAGE REGULATORS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The /1A 78COO series of 3-Terminal Positive Voltage Regu
lators is constructed using the Fairchild Planar* epitaxial process. This series is designed 

. to meet the special environmental reliability and low drift requirements for high volume 
cost effective product applications. On card regulation eliminates the distribution prob- . 
lems associated with a central power supply. The 3-terminallC voltage regulators em
ploy internal current limiting, thermal shutdown and safe area compensation that make 
these IC voltage regulators virtually indestructable. The 78COO provides improved line 
and load regulation as well as high ripple rejection. The performance standards meet 
all Domestic, Continental and Far East consumer product electrical standards. 

The fixed voltage series designated 78COO 'is available in 12 options from 8-24 V and 
is capable of delivering 500 mA. 

A 0.33 /1F decoupling capacitor should be used at the input pin. A 0.1 /1F capacitor at 
the output pin will improve the transient response. 

• OUTPUT CURRENT IN EXCESS OF 0.5 A 
• EXCELLENT TRANSIENT RESPONSE 
• 1/2% LOAD AND LINE REGULATION 
• MAX DROPOUT VOLTAGE 2.5 V 
• NO EXTERNAL COMPONENTS REQUIRED 
• OUTPUT TRANSISTOR SAFE AREA PROTECTION 
• INTERNAL SHORT CIRCUIT CURRENT LIMIT 
• LOW OUTPUT IMPEDANCE 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage 
(Va 8 V thru 18 V) 
(Va 20 V thru 24 V) 

Internal Power Dissipatiofl 
Operating Temperature Range 
Maximum Junction Temperature 
Storage Temperature Range 
Lead Temperature (Soldering, lOs) 
Maximum Power Dissipation (PO) 

*Planar is a patented Fairchild process, 

@1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

35 V 
40V 

Intern.ally Limited 
OOC to +125°C 

+150°C 
-65°C to +150°C 

230°C 
7.5W 

CONNECTION DIAGRAM 
TO-220 Package 

(TOP VIEW) 
PACKAGE OUTLINE GH 

PACKAGE CODE U 

ORDER INFORMATION 
TYPE PART NO. 

B.O V pA7BCOBUC 
B.2 V pA7BCB2UC 

10.0 V pA7BC10UC 
12.0 V pA7BC12UC 
15.0 V pA7BC15UC 
17.0 V pA7BC17UC 
1B.0 V pA7BC1BUC 
20.0 V pA7BC20UC 
22.0 V pA7BC22UC 
24.0 V pA7BC24UC 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011ITWX 910-379-6435 F=~I RCH I L.C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. pA78COO SERIES 

ELECTRICAL CHARACTERISTICS: '0 = 350 mA. O°C ~ TJ ~ 125°C. C'N = 0.3 pF. Co = 0.1 pF. Y,N = Vo + 5 V unless otherwise 
specified (Note 1) . 

8V 8.2 V 
SYMBOL CHARACTERISTIC CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

TJ = 25°C 7.7 8.0 8.3 7.9 8.2 8.5 V 

Vo Output Voltage 5 mA ~ 10 ~ 350 mA 
2.5 V ~ Y,N - Vo ~ 15 V 7.6 8.4 7.8 8.6 V 
(V,N Max = 35 V) 

TJ = 25"C. Y,N = 8 ·25 V 50 
AVO Line Regulation Y,N = 9 ·25 V mV 

Y,N = 11-21 V 50 

AVO Load Regulation 
TJ = 25°C. 5 mA <!O < 500 mA 80 82 mV 

TJ = 25°C. 100 mA < 10 < 300 mA 40 40 mV 

'0 Quiescent Current TJ=25°C.10=0 2.5 6.0 2.5 6.0 mA 

I 
Quiescent Current 3 V ~ Y,N - Vo ~ 13 V 0.8 0.8 mA 

AIO 
Change 5 mA to 500 mA 0.5 0.5 mAo 

en Output Noise Voltage TJ = 25°C. 10 Hz ~ f ~ 100 kHz 200 200 pV 

AV,N 
Ripple Rejection 

TJ = 25°C. 3 V ~ Y,N -VO~ 13 V 
46 54 46 54 dB AVO (VIN Max = 39 V). f = 120 Hz 

Dropout Voltage TJ = 25°C. Note 3 
V,N - Vo 

2.5 2.5 V 

ISC Short Circ;:uit Current TJ = 25°C. V'N= 35 V. Note 2 400 400 mA 

10 Max Peak Output Current TJ= 25°C. V IN - V 0= 8 V 1.0 1.0 A 

~ Avg. Temp. Coefficient 
-2.1 -2.2 mV/oC AT of Output Voltage 

Cont'd) 10V 12 V 

TJ = 25°C 9.6 10 10.4 11.5 11 12.5 V 

Vo Output Voltage 5 mA ~ 10 ~ 350 mA 
2.5 V ~ Y,N - Vo ~ 15 V 9.5 I 10.5 11.4 12.6 V 
(V,N Max = 35 V) i 

I TJ = 25°C. Y,N = 12-22 V I I ! 
AVO Line Regulation Y,N = 14-24 V 50 mV 

. Y,N = 15-25 V 50 

TJ = 25°C, 5 mA < 10 < 500 mA 100 120 mV 
AVO Load Regulation 

TJ = 25°C, 100 mA < 10 < 300 mA 50 60 mV 

10 Quiescent Current TJ = 25°C. 10 = 0 2.5 6.0 2.6 6.0 mA 

Quiescent Current 3 V ~ Y,N - Vo ~ 13 V 0.8 0.8 mA 
AIO 

I Change 15 mA to 500 mA 0.5 0.6 mA 

en Output Noise Voltage TJ = 25°C. 10 Hz ~ f ~ 100 kHz 250 300 pV 

AV,N 
Ripple Rejection 

TJ = 25°C. 3 V ~ V'N- VO~ 13 V. 
46 54 46 64 dB 

AVO (V,N Max = 39 V), f = 120 Hz 

Dropout Voltage T J = 25°C. Note 3 2.5 2.5 V 
VIN - Vo i 

ISC Short Circuit Current T J = 25°C, V,N = 35 V. Note 2 400 400 mA 

10 Max I Peak Output Current T J = 25°C. V!N - Vo = 8 V ! 1.0 I I ! 1.0 ! I A 

~ Avg. Temp. Coefficient 
-2.3 -2.3 mV/oC 

AT of Output Voltage 

NOTES 

1. All characteristics except noise voltage and ripple reJection ratio are measured using pulse techniques (tw ~ 1{) ms. duty cycle ~ 5%). 
Output voltage changes due to changes in internal temperature must be taken into account separately. 

2. Refer to peak output current vs Ll.(V'N - VOUT) curves for temperature relationships. 
3. Dropout voltage is defined as that input-output voltage differential which causes the output voltage to decrease by 5% of its initial value. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. pA78COO SERIES 

ELECTRICAL CHARACTERISTICS: 10 = 350 mA. O°C ~ TJ ~ 125°C. C,N = 0.3 JlF. Co = 0.1 JlF. V,N = Vo + 5 V unless otherwise 
specified (Note 1) 

15 V 17 V 18 V 
SYMBOL CHARACTERISTIC CONDITIONS UNITS 

MIN' TYP MAX MIN TYP MAX MIN TYP ,MAX 

TJ = 25°C 14.4 15 15.6 16.3 17 17.7 17.3 18 18.7 V 

Vo Output Voltage 5 mA ~ 10 ~ 350 mA 
2.5 V ~ V,N - Vo ~ 15 V 14.25 15.75 16.15 17.85 17.1 18.9 V 
(V,N Max = 39 V) 

TJ = 25°C. V,N = 20-30 V 50 
ll.VO Line Regulation V,N = 21-31 V· 50 mV 

V,N = 22-32 V 50 

T J = 25°C. 5 mA < 10 < 500 mA 150 170 180 mV 
ll.VO Load Regulation 

TJ = 25°C. 100 mA < 10 < 300 mA 75 85 90 mV 

10 Quiescent Current TJ=25°C.10=0 2.5 6.0 2.5 6.0 2.5 6.0 mA 

Quiescent Current 3 V ~ V,N - Vo ~ 13 V 0.8 0.8 0.8 mA 
ll.10 Change 5 mA to 500 mA 0.5 0.5 0.5 mA 

en Output Noise Voltage TJ = 25°C. 10 Hz ~ f ~ 100 kHz 375 400 450 JlV 

ll.V,N Ripple Rejection TJ = 25°C. 3 V::::; V'N-VO ~ 13 V 
46 54 46 54 46 54 dB 

ll.VO (V,N Max = 39 V). f = 120 Hz 

Dropout Voltage 
T J = 25°C. Note 3 2.5 2.5 2.5 V 

V,N - Vo 

ISC Short Circuit Current T J = 25°C. V,N = 35 V. Note 2 400 400 400 mA 

loMax Peak Output Current T J = 25°C. V,N - Va = 8 V 1.0 1.0 1.0 A 

ll.VO Avg. Temp. Coeffici-
-4.0 -4.5 -4.8 mV/oC 

ll.T ent of Output Voltage 

~Cont'd) 20 V 22 V 24V 

TJ = 25°C 19.2 20 20.8 21.1 22 22.9 23 24 25 V 

Vo Output Voltage 5 mA ::::; 10 ~ 350 mA 
2.5 V ~ V,N - Vo ~ 15 V 19 21 20.9 23.1 22.8 25.2 V 

, (V,N Max = 39 V) 

T J = 25°C. V,N = 24-34 V 50 
ll.VO Line Regulation V,N = 26-36 V 50 mV 

V,N = 28-38 V 50 

TJ = 25°C. 5 mA < 10 < 500 mA 200 220 240 mV 
ll.VO Load Regulation 

TJ = 25°C. 100 mA < 10 < 300 mA 100 110 120 mV 

10 Quiescent Current T J = 25°C. 10 = a 2.5 6.0 2.5 6.0 2.5 6.0 mA 

Quiescent Current 3 V ~ V,N - Va ~ 13 V 0.8 0.8 0.8 mA 
ll.10 Change 5 mA to 500 mA 0.5 0.5 0.5 mA 

en Output Noise Voltage TJ = 25°C. 10 Hz ~ f ~ 100 kHz 500 550 600 JlV 

ll.V,N Ripple Rejection TJ = 25 o.C. 3 V ~ V'N-VO ~ 13 V 46 54 46 54 46 54 dB 
ll.VO (V,N Max = 39 V). f = 120 Hz 

Dropout Voltage 
TJ = 25°C. Note 3 2.5 2.5 2.5 V 

V,N - Vo 

ISC Short Circuit Current TJ = 25°C. V,N = 35 V. Note 2 400 400 400 mA 

lOMax Peak Output Current TJ = 25°C. V,N - VO, = 8 V 1.0 1.0 1.0 A 

ll.VO Avg. Temp. Coeffici- -5.3 -6.0 -6.4 mV;oC 
ll.T ent of Output Voltage 

NOTES: 
1. All characteristics exc~pt noise voltage and ripple rejection ratio are measured using pulse techniques (tW";:; 1 a ms, duty cycle";:; 5%). 

Output voltage changes due to changes in internal temperature must be taken into account separately. 
2. Refer to peak output current vs A(VIN - VOUT) curves for temperature relationships. , ." 
3. Dropout voltage is defined as that input-output voltage differential which causes the'output voltage to decrease by 5% of Its initial value, 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. pA78COO SERIES 

DESIGN CONSIDERATIONS 
The J-LA78COO fixed voltage regulator series has thermal overload protection from excessive power, internal short circuit 
protection which limits the circuit's maximum current, and output transistor safe area compensation for reducing the out
put short circuit current as the voltage across the pas~ transistor is increased. 

Although the internal power dissipation is limited, the junction temperature must be kept below the maximum specified 
temperature (125°C) in order to meet data sheet specifications, To calculate the maximum junction temperature or heat 
sink required, the following thermal resistance values should be used: 

Where: 

638 

PACKAGE 

Power Watt 

TYP 
BJC 

4.0 

MAX 
BJC 

7.0 

TYP 

75 

TJ(MAX) - TA TJ(MAX) - TA 
PO(MAX) = or (Without a heat sink) 

BJC + BCA BJA 

BCA = BCS + BSA 

MAX 
BJA 

80 

Solving for TJ: TJ = TA + Po (BJC + BCA) or TA + Po BJA (Without heat sink) 

TJ = Junction Temperature 

TA = Ambient Temperature 

Po =, Power Oissipation 

BJC = Junction to case thermal resistance 

BCA = Case to ambient thermal resistance 

BCS = Case to heat sink resistance 

BJA = Junction to ambient thermal resistance BSA = Heat sink to ambient thermal resistance 

WORST CASE POWER 
DISSIPATION VERSUS 

AMBIENT TEMPERATURE 

5.0 ""","=:::±------+--+--""'I..:;;s, 
4.0 1---+-=='"""""'=+-'. 
3.0 I---+--+---+~o.:.i' 

2.0 ...... ::±--+--+-+-+-~,..---i~+_--t\ 

1.0 t---t--+--+---I~~ 

0.5 ~-+---+--+-+--+---I----1~+_-\--\-I 
0.4 ~-+---+--+-+--+---I----1---=~-+\--\-f 

0.3 I--+--+---+,..---i-

0.2 1---+---+---+-+--+---+----1~+__\_4-f 

i5 iOO 125 150 

AMBIENT TEMPERATURE- 'c 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS .pA78COOSERIES 

TYPICAL APPLICATIONS 

In many J..IA78COO applications, compensation capacitors may not be required. However, for stable operation of the regu
lator over all input voltage and output current ranges, bypassing of the i-nput and output (0.33 J..IF and 0.1 J..IF, respectfully) 
is recommended. Input bypassing is necessary if the regulator is located far from the filter capacitor of the power supply. 
Bypassing the output will improve the transient response of the regulator. 

FIXED OUTPUT REGULATOR 

1 2 
INPUT ..... pA78COO ..... OUTPUT 

+ 3 + 
:~ 0.33pF ;~ 0.1 pF 

_L.. 

HIGH OUTPUT CURRENT, SHORT CIRCUIT PROTECTED 

a2 
2N4398 

o-~-----.~vv~+-_ ~~------~ 
INPUT Rse 

a1 
2NS124 

R1 
sn 

OUTPUT 

-=-

R1 = --------'------
'REO(MAXI ((1 + 1 I - 'OUT(MAXI 

VSE(011 
RSC=----

'OUT(MAXI 

± TRACKING VOLTAGE REGULATOR 

10 k 

4.7 k 
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POsmvE 
OUTPUT 

VOLTAGE 

NEGATIVE 
OUTPUT 

VOLTAGE 

HIGH CURRENT VOLTAGE REGULATOR 

a1 
2N3789 

o-~~----~ ~------------------------___ -----. 
la1 

R1 
sn 

pA78COO ~2;;"""-+-__ 4-_0 OUTPUT ...... 
. IREG ""-___ --.... 

--. 
lOUT (MAXI 

-=-
r'~ 

VSE(01 I (1VSE(01) 
R1 =---

'REG IREO(MAXI ((1 + 1 I - 'OUT(MAXI 

'OUT 
(101;:a.--

'REG 

NEGATIVE OUTPUT VOLTAGE CIRCUIT 

-OUTPUT 

~II 
-=-

POSITIVE AND NEGATIVE REGULATOR 

+OUTPUT 

-OUTPUT 
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FAIRCHILD l~INEARJNTEGRATEDCIRCUITS • pA78CO~ :SERlES 

pA78COO FIXED VOLTAGE VOLTAGE REGULATOR 
Figure 1 shows the equivalent circuit of the pA78COO regulator. The reference is derived from Zener diode 01 and com
pensated by the base-emitter voltage of the error amplifier 04. Additional gain is provided by 07 and 08 to the Oarl.ing
ton-connected emitter-follower output stage of 010 and 011. The output stage is compensated by capacitor Cl. A positive 
start-up condition is ensured by FET transistor 01 to piOvide base current to transistors 02 and 05. Q2, 05 and 06 then 
form a positive feedback loop which raises the base voltage of 02 until the reference Zener 01 conducts. Thermal overload 
protection is achieved by transistor 03. The bias to the base-emitter voltage of 03 is derived from 01 via 02 and the divid
er network of R1 and R2. At high junction temperatures, 03 turns on and removes the drive to the output stage. Current
limit transistor 09 protects the device against accidental shorts by sensing the voltage drop acrpss R7 while Zener diode 
02 along with 09 and resistors R5, R6 and R7 limit the power dissipation to a safe value. 

©IC MASTER 1978 
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L-------..... --------4_--..-~ __ ----------------.... ------'-_o COMMON (3) 

Fig. 1 
SCHEMATIC DIAGRAM 

FIXED VOLTAGE 3-TERMINAL VOLTAGE REGULATOR 

TEST CIRCUITS 
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n- sv 

~""""J\II/I,.-"""'---O -- 0 v 
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0.1/1F VOUT 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. J1A78COO SERIES 

TYPICAL APPLICATIONS (Cont'd) 

CURRENT REGULATOR CIRCUIT FOR INCREASING OUTPUT VOLTAGE 

2 
INPUT o--....... --t tJA78COO 

·VIN 11 
O""""'"------I~ tJA78COO 

I ~2 __ ~ ______ ~ _____________ V_O~T 

tv.. {:: 3 
R1 

~---------4----~OUTPUT 

VOUT 
Output Current = -

Rl 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
Manufactured under one of the following U.S. Patents: 2981877, 3015048, 3064167,3108359,3117260; other patents pending, 

642 ©IC MASTER 1978 



-TDA'2002. TDA200'2A 
8 WATT AUDIO POWER AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The TDA2002 and TDA2002A are monolithic integrated 
circuits designed for class B audio power amplifier applications using low impedance loads 
(down to 1.6 n). They are constructed using the Fairchild Planar* epitaxial process. The 
devices typically provide 8 W at 14.4 V, 2 nand 6.5 W at 16 V, 4 n. 

The TDA2002 and TDA2002A are provided in a 5-pin power package, with two pin con
figurations (H and V) for ease in mounting either horizontally or vertically in the PC board. 

The TDA2002A is the same electrically as the TDA2002 except 'it does not include the 
overvoltage (Load dump) protection circuit. 

• THERMAL SHUT DOWN 
- • SHORT CIRCUIT PROTECTION 

• OVERVOLTAGE PROTECTION (TDA2002) 
• LOW EXTERNAL COMPONENTS 
• HIGH CURRENT CAPABILITY (3.S A) 
•. MINIMl,JM SPACE REQUIREMENT 
• WIDE SUPPLY VOLTAGE RANGE (SVto1SV) 

ABSOLUTE MAXIMUM RATINGS 

Peak Supply Voltage (50 ms) 
Supply Voltage 
Operating Supply Voltage 
Output Current (Repetitive) 
Output Current (Non-Repetitive) 
Power Dissipation: atTc = 90°C 
Storage Temperature 

Lead Temperature (Soldering lOs) 

THERMAL DATA 

TDA2002 
40V 
28 V 
18 V 

3.5A 
4.5A 
15W 

-40 to 150°C 

260°C 

(j JC Thermal resistance junction to case (max) 4°CIW 

@1977 Fairchild Camera and Instrument Corporation Printed-in U.S.A. 

TDA2002A 

28 V 
18 V 

3;5 A 
4.5A 
15W 

-40 to 150°C 
260°C 

CONNECTION DIAGRAM 
5-PIN POWER PACKAGE 

(TOP VIEW) 
PACKAGE OUTLINE GO 

PACKAGE CODE H, V 

ORDER INFORMATION 

TYPE PART NO. 
2002H TDA2002H 
2002V TDA2002V 
2002AH TDA2002AH 
2002AV TDA2002AV 

• Planar is a patented Fairchild Process. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-S011/TWX 910-379-6435 F=~I R C 1-11 L.C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS "e TDA2002 • TDA2002A 

ELECTRICAL CHARACTERISTICS: V+ = 14.4 V, T A + 25°C, unless otherwise specified; see test circuit 

CHARACTERISTIC TEST CONDITIONS MIN TYP MAX 

Quiescent Output Voltage 6.4 7.2 8.0 

(Pin 4) 

Quiescent Drain Current 45 80 

(Pin 5) 

Power Output THD = 10% AV = 100 f = 1 kHz 

V+ = 16 V RL=4Q 6.5 

V+ = 16 V RL = 2Q 10 

V+=14.4V RL=4Q 4.8 5.2 

V+=14.4V RL=2Q 7 8 

Input Saturation Voltage 600 

(rms) 

Input Sensitivity AV = 100 f = 1 kHz 

POUT =.5 W RL=4Q 15 

POUT =.5 W RL=2Q 11 

POUT =5.2W RL=4Q 55 

POUT =8 W RL=2Q 50 

Frequency Response RL=4Q CFB = 39 nF RFB = 39Q 40-

(-3dB) See Figs 15, 19 15000 

Total Harmonic Distortion AV = 100 f = 1 kHz 

POUT = 0.05-3.5 W 0.2 

(RL=4Q) 

POUT = 0.05-5 W 0.2 

(RL=2Q) \ 

Input Resistance (Pin 1) f = 1 kHz 70 150 

Voltage Gain 

(open loop) f = 1 kHz RL=4Q 80 

(closed loop) 39.5 40 40.5 

Input Noise Voltage BW (-3dB) = 40-15000 Hz 4 

Note 1 

Input Noise Current 60 
Efficiency AV = 100 f = 1 kHz 

POUT =5.2 W RL=4Q 68 
. POUT =8 W RL=4Q 58 

Supply Voltage Rejection Ratio AV = 100 RL=4Q 

Rg = 10 kQ 

f~ipple = 100 Hz 30 35 

V ripple = 0.5 V 

Note 1: Bandwidth (-3 dB) of test equipment = 10-25000 Hz 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. TDA2002 • TDA2002A 
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FAIRCHILD LI.NEAR~.INTEGRATED CIRCUITS eTDA2002, eTDA2002A 

SUPPLY VOLTAGE REJECTION AS 
A FUNCTION OF FREQUENCY 
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TYPICAL. PERFORMANCE CURVES (Cont'd) 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. TDA2002. TDA2002A 

DESIGN CONSIDERATIONS 

The board layout of the TDA2002 and TDA2002A is critical to assure good stability. The layout shown in Figure 20 is 
recommended. If a different layout is used, it is important that the ground points of inputs 1 and 2 be well decoupled from 
the ground of the output. Pin lengths should be as short as possible. 

The component values shown on the applications schematics are recommended. However, other values may be used, and Table 
1 is intended t() serve as a guide for the designer on the effect of changing component values. 

No electrical insulation is needed between the package tab and the heat sink, if the heat sink is electrically isolated or is at o ground potential. 
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Component 

C1 

C2 

C3 

C4 

C5 

CFB 

R1 

R2 

R3 

RFB 

Recommended 

value 

10 JiF 

470JiF 

0.1 JiF 

1000 JiF 

0.1 JiF 

"" 
1 

21T B R 1 

(AV -1) . R2 

2.2 n 

1 n 

- 20 R2 

Larger than Smaller than 
Purpose recommended value recommended value 

Input DC Noise at switch-on. 
decoupling switch-off 

Ripple Degradation of 
rejection PSRR 

Supply Danger of 
bypas!iing oscillation 

Output coupl- Higher low frequen-
ing to load cy cutoff 

Frequency Danger of oscilla-
stability ion at high fre-

quencies with in-

ductive loads 

Upper frequen- Lower bandwidth Larger bandwidth 
cy cutoff 

Closed loop Increase of drain 
gain determi- current 
nation 

Closed loop Degradation of 
gain and PSRR PSRR 
determination 

Frequency Danger of oscilla-
stability tion at high fre-

quencies with in-

ductive loads 

Upper frequen- Poor high frequen- Danger of oscilla-
cy cutoff cy attenuation tion 

TABLE 1 

©IC MASTER 1978 



FAIRCHfLD LINEAR INTEGRATED CIRCUtTS • TDA2002 • TDA2002A 

APPLICATIONS INFORMATION: 

Several typical applications of the TDA2002 and TDA2002A are shown in this section, together with printed circuit 
board layouts. 

Figures 19 and 20 show a typical circuit with CFB, RFB shown dashed. CFB and RFB may be used to adjust the bandwidth 
after the gain has been set by the ratio R1/R2. (See Figure 15). 

Figures 23 and 24 show a typical 15 watt bridge circuit utilizing two devices. A potentiometer (P1) is included to balance the 
offset voltages between the two devices. 

TYPICAL APPLICATION CIRCUIT 

TDA2002 
TDA2002A 

C2 
+ 

470p.F I 
3V I 

I I 
L - -./IN-_.J 

RFB 

1 

R2 
2.2Q 

CFB = - - - - - - - -
(BW)2:7tR1; 

Fig. 19 

C5 
0.1 p.F 

R3 
1Q 

RFB= 20 (R2) 

LOW COST APPLICATION CIRCUIT 

TDA2002 
TDA2002A 

1: C3 1 1
°oP.F Io.1p.F 

- -- -
4 + 

1 
CFB = - - - - - - - -

(BW) 2:7tRL 

RL 
RFB=- - - - - - --

AV-1 

Fig. 21 
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V+ 

V+ 

-=-

P.C. BOARD AND COMPONENT LAYOUT FOR 
THE CIRCUIT OF FIG.19 (1:1 SCALE) 

Fig. 20 

P.C. BOARD AND COMPONENT LAYOUT FOR 
THE CIRCUIT OF FIG. 21 (1:1 SCALE) 

TOA2002 
TDA2OO2A 

~G' @~ 
RFB 

-@ 

Fig. 22 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. TDA2002. TDA2002A 

IN~U~T ___ )I"+ ___ ........ 

R1 
1n 

C1 
10J,lF 
10V 

C2 
220JlF 

3V C3 

0.068 
JlF 

15 WATT BRIDGE CIRCUIT 

R2 
10n 

R3 
100n 

R4 
2.2-D 

C6 IO.1 Jl F 

-=- R6 
1n 

Fig. 23 

C7 
0.1 J,lF 

V+= 14 V 

R7 
20n C8 

0.033 
J,lF 

R8 
200n 

R9 
1 Mn 

P.C. BOARD AND COMPONENT LAYOUT FOR THE CIRCUIT OF FIG. 23 (1:1 SCALE) 

Fig. 24 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e TDA2002 eTDA2002A 

THERMAL SHUTDOWN 

Both the TDA2002 and TDA2002A have been designed with a thermal shutdown feature. Typical curves of output power 
and supply current as a function of case temperature are shown in Figures 17 and 18. The thermal overload circuit reduces 
the drive to the output stage when the junction temperature exceeds the design threshold. The resu!t is a reduced supply 
current and power output consistent with maintaining the junction temperature at the design limit. 

The thermal overload feature offers several important advantages to the circuit designer: 

1. The device can withstand excessive ambient temperatures (below 150
0 

C) and temporary or permanent overloads on the 
output. 

2. The safety margin on the heat sink design may be reduced because the device will not be damaged by excessive junction 
temperature (below 150

0 
C). The only result of this increased junction temperature will be a reduction in output power 

and supply current. 

OVERVOLTAGE (LOAD DUMP) PROTECTION 

The TDA2002 has been designed with a built-in circuit which enables this device to withstand a series of voltage spikes (see 
Figure 25). The load dump feature starts at about 18 V, so the operating voltage must not exceed 18 V. 

This feature is particularly important in automobile applications, and the pulse train shown in Figure 25 is intended to simu
late the voltage spikes which often occur on the supply line in automotive applications. 

If the supply voltage peaks exceed 40 V, then an lC network must be inserted between the supply and Pin 5 to assure that the 
pulses at Pin 5 will not exceed the limits shown in Figure 25. A typical lC network is shown in Figure 26. With this network 
a train of pulses up to 120 V and 2 ms wide can be applied from the supply line. 

> 
I 40.0 

w 
<.:J 
<{ 
I-
...J 

g 
> 
...J 

~ i:t~ 
TIME -ms 

Fig. 25 

TEST CIRCUIT 

-=-

. 470JlF 

-=- 3V 

FROM 2mH TO 

SUPPlY~PIN5 

!~~"F 

Fig. 26 

)----...... ---0 V+ 

R2 

2.2Q 
5% -=- -=-

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 

©IC MASTER 1978 651 

~ 

o 
+-' o 
::J 
"0 
c: 
o 
o 
E. 
(J) 

en 
"0 

.c 
o 
~ 



... 
o -() 
::l 
"0 
C 
o 
() 

E 
Q) 

en 
"0 

.s:::. 
() ... ·as 
u. 

QR4~ -- .... 
DUAL TTL TO MaS DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The 9643 and 9644 are dual positive logic "AND" and 
"NAND" TTL-to-MOS drivers respectively. The 9643 DC/PC is a functional replace
ment of the SN75322 with one important exception: the two external PNP transistors 
are no longer needed for operation. The 9643 DC/PC is also a functional replacement 
for the 75363 with the important exception that the VCC3 supply is not needed. The 
9644 is a logical inversion of the 9643 and is a functional replacement for the 75361 . 
The pin connections normally used for the external PNP transistors are purposely not 
internally connected to the 9643 DC/PC. 

Both devices have separate driver address inputs with common strobe. Both devices ac
cept standard TTL and DTL input signals and provide high-current and high-voltage out
put levels suitable for driving MOS circuits. The 9643 may be used to drive the chip
enable clock of the TMS4030 MOS RAM. The 9644 is suitable for driving both clock 
and address inputs for the TMS4062 and 1103 RAM. The 9643 and 9644 operate from 
the TTL 5 V supply and the MOS supply. 

The 9643A and 9644A are high voltage versions of the 9643 and 9644. The "A" version 
is capable of withstanding VCC2 voltages up to 18 VDC max. 

The 9643A and 9644A are available in 8-pin DIPs for increased board efficiency. 

• DUAL POSITIVE-LOGIC TTL-TO-MOS DRIVERS 
• VERSATILE INTERFACE CIRCUIT FOR USE BETWEEN TTL AND HIGH-CURRENT. 

HIGH-VOLTAGE SYSTEMS 
• OPERATES FROM STANDARD BIPOLAR AND MOS SUPPLY VOLTAGES 
• HIGH SPEED SWITCHING 
• TTL AND DTL COMPATIBLE INPUTS 

.• SEPARATE DRIVER ADDRESS INPUTS WITH COMMON STROB£ 
• VOH AND VOL COMPATIBLE WITH POPULAR MOS RAMs 
• DOES NOT REQUIRE EXTERNAL PNP TRANSISTORS OR VCC3 
• VOH MINIMUM IS VCC2 - 0.5 V 

ABSOLUTE MAXIMUM RATINGS: Over operating ambient temperature range 
(unless otherwise noted) 

Supply voltage range of VCC1 (see Note 1) 
Supply voltage range of VCC2 9643/9644 

9643A/9644A 
Input voltage 
Inter-input voltage (see Note 2) 
Continuous total dissipation at (or below) 25°C 

ambient temperature 
Operating free-air temperature range 
Storage temperature range 
Lead temperature 

Molded dip (Soldering. lOs) 
Hermetic dip (Soldering. 30 s) 

NOTES: 

-0.5 V to 7 V 
-0.5 V to 15 V 
-0.5 V to 18 V 

5.5 V 
5.5 V 

1000 mW 

-55°C to 125°C 
-65°C to 150°C 

')c:.f"\or
LVV '" 

1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between any two inputs of anyone of the gates. 

©1977 Fairchild Camera and Instrument Corporation Printed in U.S.A 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 
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CONNECTION DIAGRAM 
14·PIN DIP 
(TOP VIEW) 

PACKAGE OUTLINES 6A 9A 
PACKAGE CODES D P 

~
1 14 

NC VCC1 
2 13 

NC NC 
3 

IN A 

IN B 

NC 

GND 

ORDER INFORMATION 
TYPE PART NO. 
9643 9643DC 
9643 9643PC 

CONNECTION DIAGRAM 
8-PIN DIP 
(TOP VIEW) 

PACKAGE OUTLINES 9T 6T 
PACKAGE CODES T R 

rf}
8 

IN A VCCl 
2 I 7 

E 'OUT A 
6 

IN B VCC2 GND~' • our 8 

ORDER INFORMATION 
TYPE PART NO. 
9643 9643RC 
9643 9643TC 
9643A 9643ARC 
9643A 9643ATC 
9644 9644RC 
9644 9644TC 
9644A 9644ARC 
9644A 9644ATC 

I 
F=.AIRCHI L.C 
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FAIRCHILD LINEAR INTEGRATED'CIRCUITS'e 9643 e 9643A e 9644 e9644A 

RECOMMENDED OPERATING CONDITIONS 

MIN TYP 

Supply Voltage, VCC1 4.75 5.0 

Supply Voltage, VCC2 
9643, 9644 

4.75 
12 

9643A. 9644A 15 

Operating Temperature, T A 

ELECTRICAL CHARACTERISTICS: Over recommended ranges of VCC1 ' VCC2 and operating ambient temperature 
unless otherwise noted. 

SYMBOL CHARACTERISTIC CONDITIONS MIN TYP 
(Note 1) 

V IH Input HIGH Voltage 2.0 

V IL Input LOW Voltage 

VOH Output HIGH Voltage IOH = -40011A VCC2 -0.5 VCC2 -0.2 

IOL -10 mA 0.4 
VOL Output LOW Voltage 

lOL = 1.0 mA 0.2 

liN 
Input Current at Maximum VCC1 = 5.25 V, VCC2 = 11.4 V 
Input Voltage VIN = 5.25 V 

A Inputs 
IIH Input HIGH Current VIN = 2.4 V 

E Inputs 

9643 
9643A 

A Inputs 
9644 

IlL Input LOW Current 
9644A 

VIN = 0.4 V 
9643 

E Inputs 
9643A 

9644 
9644A 

Supply Current from VCC1 VCC1 = 5.25 V 9643 15 
9643A 

ICC1 (L) No Load 
9644 All Outputs LOW VCC2 = 12.6 V 
9644A 

14 

Supply Current from VCC2 VCC2 = 12.6 V VCC1 = 9643 5.5 
5.25 V 9644 

ICC2 (L) 
All Outputs LOW. VCC2 = 15.75 V No Load 9643A 7.0 9644A 

Supply Current from VCC1 VCC1 = 5.5 V 9643 9.0 
9643A 

ICC1 (H) No Load 
All Outputs HIGH VCC2 = 13.2 V 9644 4.0 

9644A 

Supply Current from VCC2 VCC2 = 12.6 V VCC1 = 9643 

5.25 V 9644 
ICC2 (H) 5.5 

9643A 
All Outputs HIGH VCC2 = 15.75 V No Load 9644 A 

NOTE 1: All typical values are at VCC1 = 5.0 V, VCC2 = 12 V, and TA = 25°C unless otherwise noted. 

AC CHARACTERISTICS: VCC1 = 5.0 V, VCC2 = 12 V, TJ1 = 25°C 

MAX 

5;25 

15 

18 

70 

MAX 

0.8 

0.5 

0.3 

0.1 

40 

80 

0.5 

0.8 

-1.0 

-1.6 

19 

17 

9.5 

11.5 

13 

6.0 

9.5 

SYMBOL CHARACTER ISTIC CONDITIONS (See Figure 1) MIN TYP MAX 

tDLH Delay Time 9643 5.0 9.0 17 
9644 3.0 6.0 15 

tDHL 9643 
CL = 300 pF 

5.0 9.0 17 
Delay Time 

9644 3.0 6.0 15 

tTLH Rise Time 
RSERIES = 0 

6.0 11 17 

tTHL Fall Time 6.0 11 17 

tTLH Rise Time 
CL = 300 pF 

9.0 14 20 

tTHL 
RSERIES = lOn 

14 20 Fall Time 9.0 

tpLHA -
tpLHB Skew between outputs 0.5 
tpHLA - A and B 
tpHLB 

©IC MASTER 1978 

UNITS 

V 

V 

°C 

UNITS 

V 

V 

V 

V 

V 

mA 

I1A 

mA 

mA 

mA 

mA 

mA 

UNITS' 

ns 
ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS. 9643 • 9643A • 9644 .9644A 

AC TEST CIRCUIT AND VOLTAGE WAVfEFORMS 

VCC1 = 5 V VCC2 = 12 V VCC1 = 5 V VCC2 = 12 V 

VIN 0----1 

6 
2.4V 

VIN o-----{ 
I--J\N ........ ~ OUTPUT 

CL = 300 pF 

1 2.4V 

AC TEST NOTES: 
1. The pulse generator has the following characteristics: 

PRR == 1 MHz, ZOUT - 50 0 

2. CL includes probe and jig capacitance . 

<10 ns--j 

I 
VIN----

-l 
I 

~,------ 0.5 ps --~:.j 

tDAL--l 

OUTPUT I 

I 10% 

l- tPHL ---l 

VIN ---9-0-%"" r l 1-- 0.5ps--1 

10% 

90% 

OUTPUT 10':lj 

tTLH -., 

Fig. 1 

90% 

I I 
i I 
I I 

-l~ 

I-- <10 ns 

I 

I 
I--tTLH 

190% 

I 

90% 

D-.A,,/\I\,--+-oQ OUTPUT 

CL = 300 pF 

VON 

VOL 

I 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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TO TELL YOU SOMETHING IMPORTANT! 

STAY UP-TO-DATE ON NEW PRODUCTS 
GET A FREE SUBSCRIPTION TO ELECTRONIC PRODUCTS MAGAZINE ... 

Every month over 92,000 buyers and speci
fiers like yourself receive ELECTRONIC 
PRODUCTS MAGAZINE. They know they'll 
be getting the type of information they can 
put to use immediately. 
ELECTRONIC PRODUCTS MAGAZINE'S 
editorial is 100% product oriented. And it's 
'a balanced editorial package. Every month 
hundreds of new products are featured. 
Plus - Special Reports on specific prod-

ucts -. Round-ups on other product groups 
- The popular and informative Forums -
The all-new "Test your 10" series - Wall 
charts on various types of products - Out
look - And the newly expanded EP / IC 
Update monthly report. 
If you're not getting ELECTRONIC PROD
UCTS MAGAZINE, write to the address 
below for a qualification card. 

Circulation Manager 
ELECTRONIC PRODUCTS 
MAGAZ~NE . 
645 Stewart Avenue 
Garden City, N. Y. 11530 

United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N. Y. 11530 
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HARRIs 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• LOW BROADBAND NOISE 

• LOW NOISE VOLTAGE 

• LOW OFFSET VOLTAGE 

• wIDe BANDWIDTH 

• POWE R BAN OWl DTH 

• SUPPLY RANGE 

• INTERNALLY COMPENSATED 

APPllCA TIONS 

• HIGH Q, WIDEBAND FILTERS 

• AUDIO AMPLIFIERS 

• SIGNAL GENERATORS 

PINOUT 

TO-86 
BANDWIDTH CONTROL 1 

NC 2 

NC 3 

INVERTING INPUT 4 

TOP VIEW 

4 CASE 

9 Nt 

lJ.LV R.M.S. 

7nV//Hz 

2mV 

7MHz 

20kHz 

±5V TO ±20V 

Package Code 9V 

NON·INVERTINGINPUT 5 

v- 6 

OFFSET CONTROt,l;7 

;:.l( 

8 BIAS CONTROL 

TO-99 TOP VIEW Package Code 2A 

BANDWIDTH CONTROL 

..J.<DJ-

INVERTING 2 6 OUTPUT 
INPUT 

V-

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow Ie Handling Procedures specified on pg. 1-4. 

HA-909/911 
Wideband,low Noise, 
Operational Amplifiers 

DESCRIPTION 

HA-909 and HA-911 are monolithic ampliifers delivering very 
low noise and excellent bandwidth specifications without the 
need for external compensation. Additional features of these 
dielectrica"y isolated devices include low offset voltage, offset 
trim ca~abjtlity (14-pin flat package only), and high output 

current drive capabitlity. 

With 7MHz bandwidth and internal compensation these ampli
fiers are extremely useful in many active filter designs. In audio 
circuitry requiring quiet operation these devices offer 1 J.1 V 
typical broadband noise (10Hz to 1kHz) and 20kHz power 
bandwidth. 2mV typical offset voltage, offset trim capability, 
and 20mA output current drive capability (±10.0V swing) 
make these amplifiers useful in signal conditioning circuits. 

HA-909 and HA-911 are available in metal can (T0-99) and 
14-pin flat packages. HA-909 is specified over the -550 C to 
+1250 C range. HA-911 is specified from OOC to +750 C. 

SCHEMATIC 

INVE~~':::~ o--t---+---I--, 

NON.INVE~~':::~ 0--1---; 

CONT~~~ 0--+---1 

c~:~ro---+-----+-----~ 

V-

t--+-_-+_-o~~~~~~~TH 

OUTPUT 

, 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential I nput Voltage • 
Peak Output Current 
Internal Power Dissipation (Note 10) 

50.0V 
±7.0V 
±50mA 
300mW 

Operating Temperature Range- HA-909 

HA-Hll 

Storage Temperature Range 

-55°C ~ T A :s. + 125o~ 

OOC ~ TA ~ +750 C 

-65°C 'S.r A ~ +1500 C 

ELECTRICAL CHARACTERISTICS 

TEST CONDHIONS: VSupply = ±15.0V unless otherwise specified. 

HA-909 
-550 C to + 1250 C 

PARAMETER TEMP. MIN. TYP. MAX. 

INPUT CHARACTERISTICS 
* Offset Voltage +250 C 2.0 5.0 

Full 6.0 

Equivalent Input Noise (Note 9) +250C 1.0 5.0 

Input Noise Voltage +250C 7 

* Bias Current +250C 87 300 
Full 750 

* Offset Current +250C 25 150 
Full 50 300 

Offset Current Average Drift Full 1.0 

Input Resistance +250C 200 600 
Full 100 300 

Common Mode Range Full +12.0 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain +250C 25.K 45K 
(Notes 1.4) Full 25K 45K 

Full Power BW +250C 20 

* Common Mode Rejection R,atio Full 80 96 
(Note 2) 

Unity Gain Bandwidth (Note 3) +250C 7 

OUTPUT CHARACTERISTICS 
Output Voltage Swing (Note 1) Full +12.0 

* Output Current (Note 4) +250C +20 

Output Resistance +250C 150 

TRANSIENT RESPONSE 
Rise Time (Notes 1. 5.6 & 8) +250 C 40 75 

Overshoot (Notes " 5,6 & 8) +250C 15 40 

* Slew Rate (Notes " 5 & 8) +250C +3.5 +5.0 
-1.2 -2.0 

POWER SUPPLY 
CHARACTER ISTICS 
* Supply Current +250C 1.8 2.5 

* Power Supply Rejection Ratio Full 80 92 
(Note 7) 

NOTES: 1. RL = 2K.Q 4. Vo = ±1O.0V 
2. VCM = ±5.0V 5. CL = 100pF 
3. VO<90mV 6. Vo = ±200mV 

7. VSup = ±9.0V to ±15.0V 
* 1 00% Tested For DASH 8 

©IC MASTER 1978 

HA-911 
OOC to + 750 C 

MIN. TYP. MAX. UNITS 

2.0 6.0 rnV 
7.5 rnV 

1.0 I1V 

7 nV/VHz 

200 500 nA 
300 750 nA 

100 300 nA 
150 450 nA 

1.0 nA/oC 

100 250 K.Q 
K.Q 

+12.0 V 

20K 45K VIV 
15K 45K VIV 

20 KHz 

74 90 dB 

7 MHz 

+11.0 V 

+15 rnA 

500 Ohms 

40 75 ns 

15 40 % 

+5.0 V/l1s 
-2.0 

1.8 2.5 rnA 

74 90 dB 

8. See Transient Response test 
circuits and waveforms - page 3. 

9.10-1000Hz,RS=10K 
10. Derate by 6.6mW JOC 

above 1050C 

657 
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OUTPUT VOLTAGE SWING VS. 

50K 

40K 

30K 

20K 

10K 

o 
5 

OPEN LOOP VOLTAGE GAIN VS. 
SUPPLY VOLTAGE 

Rl~2Kn .1 
- 55°C::; TA ::; + 125°C 

I 

----------~-

10 15 20 

SUPPLY VOLTAGE - -t- VOLTS 

SUPPLY VOLTAGE 

SUPPLY VOLTAGE _. VOLTS 

COMMON MODE INPUT VOLTAGE 
§ VS. SUPPLY VOLTAGE 
> 20 

I 
t:5 16 

~ 
g 12 
I
~ 

~ 8 

o 
~ 4 
z 
a 
:< 0 

", 

~ 5 
() 

I 

_55°C < T" < + 125°C i 
I 

./'" 
/7 T ""r,;' 

...... 
,,"" 

10 15 

SUPPL y VOLTAGE - VOLTS 

V 

I 

I 

20 

TYPICAL PERFORMANCE CURVES 

POWER DISSIPATION VS. 
SUPPLY VOLTAGE 

140 I r 
TA = +25"C /1 

120 

i I 

~ 
I 

I ~~ 
-i--

I ~~ V 
I I 

0~ 
~ I --~~ ~~ 

./ ./ 

00 

80 

60 

./ ,/ 

,/ V 
40 

,/ "" v ". ...... 20 
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5 10 15 20 

SUPPLY VOLTAGE - . VOLTS 

INPUT RESISTANCE VS. AMBIENT TEMPERATURE lNPUT OFFSET CURRENT VS. AMBIENT TEMPERATURE 
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2200 
2000 

~ 1800 
I 1600 

~ 1400 
« tn 1200 

~ 1000 
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60 

~ 55 
150 

~ 45 
§ 40 
() 

I- 35 
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~ 25 

~ 20 
~ 15 
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........... 
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I 
v, = .:.15V 

............. 
............... - ---- ---I---

-SO -25 +25 +50 +75 +100 +125 -SO -25 -t-25 -t-50 -t-75 -t- 100 -t- 125 

'\. 

'\.. 

-~ 

AMBIENT TEMPERATURE -'C 

INPUT BIAS CURRENT VS. 
AMBIENT TEMPERATURE 

! V, = =15V ! 

'\. 
"-

J I ! +. J 

" "-
"-.... 

'-.... 
..... 1-0..... 

............... 
......... 

-50 -25 o + 25 + SO + 75 + 100 + 125 

AMBIENT TEMPERATURE -'C 

AMBIENT TEMPERATURE - 'C 

INPUT BIAS CURRENT VS. 

« I 120~~-T~~~~+-~~~-I-~~ 
I
Z 

r~l~lafa 1II1I 
5 10 15 20 

SUPPLY VOLTAGE - . VOLTS 

, Vo sv -t>+r:- : 
v'N1 + A ! 1.. L f ,.,.... CL 

AT I I 
_ 'V 1N - 200mV .h..b 

1.4! 

- 'r ~ 1flS -

eVE RSHOQT 5' 

TRANSIENT RESPONSE 

1.2 f-i -=--±:--::--::+-::----+--I--~~ 
I 

::t-I-+--It-t--+--t----+-~ 
0.61---+-+-++--+---!----+_~ 

0.4r--tT-t+--+--t----t-~ 

O.21----I-j~f_+_-+_-+ 

TIME - ns 
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TYPICAL PERFORMANCE CURVES(continlJedJ 

80 
Q) 70 
-0 

I 60 z « 50 (j 

UJ 40 (j 

:! 
30 6 

> 20 Q. 

0 
10 9 

~ 0 
9 -10 
u -20 

100 

FREQUENCY RESPONSE FOR 
VARIOUS CLOSED·LOOP GArNS 

...... Vs = ±15V 

TA = +2SoC 

..... 

lK 10K lOOK 1M 
FREQUENCY - Hz 

10M 

~') 20 
~'18 
> 
II 16 

J,14 

~ 12 
!I) 

~ 10 

~ 8 
0 
> 6 

~ 4 
::> 
0 2 
'" ~ 0 

lK 

OUTPUT VOLTAGE SWING 
VS. FREQUENCY 

TIIII 
Vs = ±15V 
TA = +2S0C 

\ 

1 K lOOK 1M 
FREQUENCY - Hz 

OPEN lOOP FREQUENCY RESPONSE 

DEFINITIONS 

INPUT OFFSET VOLTAGE - That voltage which 
must be applied between the input terminals through 
two equal resistances to force the output voltage 
to zero. 

INPUT OFFSET CURRENT - The difference in 
the currents into the two input terminals when the 
output is at zero voltage. 

INPUT BIAS CURRENT - The average of the 
currents flowing into the input terminals when the 
output is at zero voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE - The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 

COMMON MODE REJECTION RATIO - The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. 

OUTPUT VOLTAGE SWING - The peak symmet
rical output voltage swing, referred to ground, that 
can be obtained without clipping. 

INPUT RESISTANCE - The ratio of the change in 
input voltage to the change in input current. 

©IC MASTER 1978 

FREQUENCY Hi 

OUTPUT RESISTANCE - The ratio of the change 
in output voltage to the change in output current. 

POSITIVE OUTPUT VOLTAGE SWING - The 
peak positive output voltage swing, referred to 
ground, that can be obtained without clipping. 

NEGATIVE OUTPUT VOLTAGE SWING - The 
peak negative output voltage swing, referred to 
ground, that can be obtained without clipping. 

VOLTAGE GAIN - The ratio of the change in out
put voltage to the change in input voltage produc
ing it. 

BANDWIDTH - The frequency at which the voltage 
gain is 3dB below its low frequency value. 

UNITY GAIN BANDWIDTH - The frequency at 
which the _ voltage gain of the amplifier is unity. 

POWER SUPPLY REJECTION RATIO - The ratio 
of the change in input offset voltage to the change 
in power supply voltage producing it. 

TRANSIENT RESPONSE - The closed loop step 
function response of the amplifier under small signal 
condition'S. 

PHASE MARGIN - (1800 - ( cP 1 -cP211 where cPl 
is the phase shift at the frequency where the absolute 
magnitude of gain is unity cP 2 is the phase shift at a 
frequency much lower than the open loop band
width. 

~-
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

HA-2050/2055/2050A/2055A 
High Slew Rate F.E. T. Input 

Operational Amplifiers 

FEATURES 

• HIGH SLEW RATE 

• FAST SETTLING 

• WIDE POWER BANDWIDTH 

• HIGH GAIN BANDWIDTH 

• HIGH INPUT IMPEDANCE 

120V/ps 

400ns 

2MHz 

20MHz 

1012 OHMS 

• LOW BIAS CURRENT lpA 

• TRUE OP AMP - CAN BE OPERATED INVERTING 
OR NON-INVERTING 

APPLICATIONS 

• DATA ACQUISITION 

• SIGNAL CONDITIONING 

• R F. AND VIDEO AMPLIFICATION 

PINOUT 

TO-99 
Top View 

Case Connected to V + 

BANDWIDTH 
CONTROL 

V-

Package Code 2A 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

DESCRIPTION 

The HA-2050/2055 is an operational amplifier combining 
the advantages of very high slew rate and wide bandwidth 
with ultra-low input current and high input resistance. 
These devices are ideal for use in sample-and-hold circuits, 
AID, D/A and sampled data systems; and for use in wide 
band R.F. or video systems where wide bandwidth at high 
output levels is required. The device may be operated in
verting or noninverting; and external compensation is re
quired only when operated at closed loop gains less than 
three. An internal feedback capacitor is provided to cancel 
phase shift in the feedback loop due to input capacitance. 

The HA-2050 is guaranteed for operation from -550 C 
to + 1250C and the H A-2055 is guaranteed from OGC to 
+750 C. 

FUNCTIONAL DIAGRAM 

OFFSET 
ADJUST 

rIJ--- -i 

I N- u----.;-~ 

L ____ ..J 
HA-2000/2005 

r------, 
I I 
I I 
I 

I 
'1" 
I 
I 
I 

I I 
L ____ .J 

HA-2520/2525 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICA TIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage 

35.0V Internal Power Dissipation (Note 10) 300mW 
±15.0V Operating Temp. Range -55°C ~ ~J\ ~ +1250 C (HA·2050) 

Output Current 50mA OOC ~ TA ~ + 75°C (HA·2055) 
Storage Temp. Range -65°C ~ TA ~+150oC 

ELECTRICAL CHARACTERISTICS 

Test Conditions: VSupply = ±15.0V unless otherwise specified. 

HA-2050/HA-2050A HA-2055/HA-20:'5A 
-55°C to + 125°C OOC to +750C 

LIMITS 
PARAMETER TEMP. MIN. TYP. 

INPUT CHARACTERISTICS 
* Offset Voltage (Note 1) 

HA·2050 / HA·2055 +250 C 15 
Full 

HA·2050A / HA·2055A +250 C 7 
Full. 

Bias Current +250 C 1 
* (125°C) Full 0.5 

Offset Current +250 C 0.5 
*(1250 C) Full 0.1 

I nput Resistance +250 C 1012 

I nput Capacitance +250C 5 

Common Mode Range Full ±10.0 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 2,5) +250C 7.5K 15K 

Full 5K 

* Common Mode Rejectio~ Ratio (Note 3) full 74 90 

Gain Bandwidth Product (Note 4) +250C 20 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing (Note 2) Full ±10 ±12 

* Output Current +250 C ±10 ±20 

Full Power Bandwidth (Note 5) +250C 2,000 

TRANSIENT RESPONSE 
(NOTES 2, 8, 9) 

Rise Time (Note 6) +250 C [50 ! 

Overshoot (Note 6) +250C 25 

Slew Rate (Note 5) +250 C 120 

Settling Time +250C 0.4 

POWER SUPPLY CHARACTERISTICS 
* Supply Current +250 C 6.0 

* Power Supply Rejection Ratio (Note 7) Full 74 90 

NOTES: 1. Adjustable to zero with 100Krl pot between pins 
1 and 5; wiper to V+. 

2. RL = 2K 
3. V CM = ±5.0V 
4. AV > 10 
5. Vo = ±10V 

* 1 00% Tested for DASH 8 

©IC MASTER 1978 

LIMITS 
MAX. MIN. 

25 
30 
14 
17 

20 
10 

20 
5 

±10.0 

7.5K 
5K 

70 

.±10 

±to 

8.0 

70 

6. Vo = ±200mV 
7 . .1V = ±5.0V 
8. CL = 50pF 

TYP. 

30 

7 

1 
0.02 

0.5 
.005 

1012 

5 

15K 

90 

20 

±12 

±20 

2,000 

50 

25 

120 

0.4 

6.0 

90 

MAX. UNITS 

60 mV 
65 mV 
14 mV 
17 mV 

20 pA 
1 nA 

20 pA 
0.5 nA 

Q 

pF 

V 

V/V 
V/V 

dB 

MHz 

V 

rnA 

kHz 

ns 

% 

V/Jl s 

Jls 

8.0 inA 

dB 

9. AV = +3, See transient response test. circuit 
and wave forms, page 4. 

10. Derate by 6.6mW/oC 
, above 105°C 
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INPUT BIAS AND OFFSET CURRENT 
VS. TEMPERATURE . 

/ 

/ 

IDOpA l 

~I~ $ ! 
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, 
I / 

. I I 
Temperature (OC) 

NORMALIZED AC PARAMETERS 
VS.TEMPERATURE 

\~ 
.......", 

~~u 1.0 

~E~ 

~ 
'--~ SLEWRb-,../ 

~~ 
°It?Ot", QJ "'C N o.9 

~ e +1 
C'a .... 

8 E.!!: 
.... QJ 

~c:r: 
7 

~-QJ C'a 

-

'" " -50 -25 '25 +50 .75 '100 '125 

Temperature lOCI 

NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE AT +250C 

SJOWlOt 8ANOLoT~ - '" QJ QJ 
E ::::l eC6 

1.0 

~ 
SLEW RATE 
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"'C+-,Ln 
QJ"'C-- 0 
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91/ 
~ e +1 
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E.!!: 
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c: 
'co 
C!J 

0.8 
±10 

0 

5 

80 

±15 

Supply Voltage 

OPEN LOOP VOLTAGE GAIN 
VS. TEMPERATURE 

~ /' I 
,,/ 

VSUPPL Y • ± !o.ov 

;:20 

i 

-50 -25 '25 .50 .75 '100 <125 

Temperature (OC) 

co 
c."'C 
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0'-

..JC'a 
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> 
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EQUIVALENT INPUT NOISE 
VS. BAN OWl DTH 
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-I" 1111 ...... ~~ .. \ .. , 
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;z~~~ 

II 
I kHz 10kHz 100kHz 

Upper 3dB Frequency 
Lower 3dB Frequency - 10 Hz 

i 

I 

i 

1 MHz 

OPEN-LOOP FREQUENCY AND PHASE RESPONSE 
120 -... 11111 100 

80 11111 

1=10. PHASE 

0 ~II 
! G~ \ o- f--

eE 
...... 

I 

- - .... 
0_ --2 

10 100 10K lOOK 1M lilt 

Frequency (Hz) 

l 

6 rI' QJ 
"6-1 

9rI' ~ 
1 2r1' ~ 

C'a 
1 Sri' 5: 
1 8rI' 

OPEN LOOP FREQUENCY RESPONSE FOR VARIOUS 
VALUES OF CAPACITORS FROM BANDWIDTH CONTROL 

PIN TO GROUND 
.120 
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80 

0 

tf -20 
10 

III 1111 I 
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OUTPUT VOLTAGE SWING 
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PERFORMANCE ClIRVES'(continued} ·'"0 

6.0 

5.9 

«5 
E 

8 

7 

6 

5 

4 

POWER SUPPLY CURRENT 
VS. TEMPERATURE 

,~ 
'\ ~SUPPLY ~ ±15V 

VSUPPL y ~ ± lOV~ \.. 

\:: ~ 
'-. -- -

050 -25 .25'SO .75 noo <125 

, 
.LLLL. II I 
II II 1III 

f 
I 

TRANSIENT RESPONSE; AV = +3 

---
-
: 
-

1III IIII Iflf· - II f flff fl'l 
I1II II I I 11 _ _ , II I I III I 

-
= 
~ 

= 
: 

RL = 2K Ohms, CL = 50pF 
Upper Trace: Input; 33mV/Oiv. 

Lower Trace: Output; 100mV/Oiv. 
Horizontal = 100ns/Oiv. 

T A = +250 C, Vs = ±15V 

l . 
TTT 

\ 
\ -

Temperature (DC) 

SLEWING WAVEFORM 

, 
I L--' I '" l 

" " 11I1 1111- _, I II 

I \ 
II - \ ~tt... 

V 

Horizontal Scale: 100ns/Div. 
Upper Trace: Input; 1.67V/Oiv. 
Lower Trace: Output; 5.0V/Oiv. 
Gain = +3, RL = 2K Ohms, CL = 50pF 

SLEW RATE AND 
SETTLING TIME 

TRANSIENT 
RESPONSE 

SLEW RATE AND 
TRANSrENT RESPONSE 

SUGGESTED 
OFFSET ZERO 

ADJUST HOOK-UP 

"j INPUT 

-1.S7V 

I , 
OUTPUT I ERIlOR BAND 

I ±lOmV FROM 
-S.OV = - -I SLEW : FINAL VALUE 

I L.,H-j RATE I 

II I I dV/dT !-,.--, 
L- SETTLING TIME--.1 

L "~J INPUT 

OV 

OVERSHOOT 

I 
- I I-RISE TIME 

I I NOTE Measu"d on both DO"t ... and 
negative tranSitIons. 

TYPICAL APPLICATIONS 

>--.-. .. 0 OUT 

OUT 

COMPENSATION CIRCUIT FOR UNITY GAIN 

Slew Rate ~ 40V 111 s 

Bandwidth ~ 8 MHz 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

HA-2060/2065/ 
2060A/2065A 

Wide Band F.E. T. Input Operational Amplifier 

FEATURES 

• GAIN BANDWltTH PRODUCT 

• HIGH INPUT IMPEDANCE 

• LOW BIAS CURRENT 

• HIGH SLEW RATE 

100MHz 

1012 OHMS 

lpA 

35V!J.l.s 

• WIDE POWER BANDWIDTH 600kHz 

• TRUE OP AMP - CAN BE OPERATED INVERTING 
OR NON-INVERTING 

APPLICATIONS 

• SIGNAL CONDITIONING 

• ACTIVE FilTERS 

• SIGNAL GENERATORS 

PINOUT 

TO-99 

"!l~ 
~~ 

~ ., 

Case Connected to V+ 

Top View 

BANDWIDTH 
CONTROL 

Package Code 2A 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

DESCRIPTION 

The HA-2060!2065 is an operational amplifier combining 
the advantages of very wide bandwidth and high slew rate 
with ultra-low input current and high input resistance. These 
devices are ideal for use in sample-and-hold circuits, active 
filters, wide band amplifiers, high gain amplifiers with sup
erior bandwidth, and wherever very low closed loop gain 
and phase shift errors are required. The device may be oper
ated inverting or noninverting; and external compensation 
is required only when operating at closed loop gains less than 
five. An internal feedback capacitor is provided to cancel 
phase shift in the feedback loop due to input capacitance. 

The HA-2060 is guaranteed for operation from -550 C to 
+ 1250C and the HA-2065 is guaranteed from OOC to + 750 C. 

FUNCTIONAL DIAGRAM 

IN-

OfFSET 
ADjUST 

rl-I--- -, 
I 
I 
I 
I 

IN+ o---~l-~....--:.--V i 
: h" : L ____ .J L ___ -.--1 

HA-2000!2005 HA-2620126Z5 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
664 @IC MASTER 1978 



SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 35.0V 
Differential Input Voltage ±12V 
Output Current / Full Short Circuit Protection 

ELECTRICAL CHARACTERISTICS 

PARAMETER 

INPU.T CHARACTERISTICS 
* Offset Voltage (Note 1) 

HA-20S0 I HA-20S5 

HA-20S0A I HA-20S5A 

Bias Current 
* (125°C) 

Offset Current 
* (125°C) 

I nput Resistance 

Input Capacitance 

Common Mode Range 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 2 5) 

* Common Mode Rejection Ratio (Note 3) 

Gain Bandwidth Product (Note 4) 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing (Note 2) 

* Output Current 

Full Power Bandwidth (Note 5) 

TRANSIENT RESPONSE 
(NOTES 2, 8, 9) 

'Rise Time (Note S) 

Overshoot (Note S) 

Slew Rate (Note 5) 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

* Power Supply Rejection Ratio (Note 7) 

Internal Power Dissipation (Note 10) 
Operating Temp. Range 

Storage Temp. Range 

30OmW' 
-55°C ~ TA $'i:1250C 
OOC ~ T A ~ + 75°C 

-65°C ~ T A ~ + 150°C 

Test Conditions: VSupply = ±15.0V unless otherwise specified. 

HA-2060IHA-2060A HA-2065/HA-2065A 
-55°C to +1250 C ooe to +750C " 

LIMITS LIMITS fa 

TEMP. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

+250 C 15 25 15 SO mV 
Full 30 S5 mV 

+250C 7 12 7 12 mV 
Full 15 15 mV 

+250C 1 20 1 20 pA 
Full 0.5 10 0.02 1 nA 

+250 C 0.5 20 0.5 20 pA 
Full 0.1 5 .005 .5 nA 

+250C 1012 1012 !J 

+250C 5 5 pF 

Full ±10.0 ±10.0 V 

+250C 80K 150K 80K 150K VIV 
Full SOK 70K VIV 

Full 74 90 70 90 dB 

+250C 100 100 '; MHz 

Full ±10 ±12 ±10 ±12 V 

+250C ±10 ±18 ±10 ±18 mA 

+250 C SOO 600 kHz 

+250 C 50 50 ns 

+250C 25 25 ~t % 

+250 C 35 35 VIp s 

+250 C 4.0 6.0 4.0 S.O mA 

Full 74 90 70 90 dB 

(HA-2060) 
(HA-2065) 

NOTES: 1. Adjustable to zero with lOOK n pot between pins 6. Va = ±200mV 
1 and5; wiper to V+. . 

2. RL = 2K 
3. VCM = ±5.0V 
4. AV>10 
5. Va = ±10V 

*100% Tested for DASH 8 

©IC MASTER 1978 

7. ~V = ±5.0V 
8. CL =50pF 
9. AV = +5, See transient response test circuits and 

waveforms, page 4. 
10. Derate by 6.6mW/oC 

above 105°C 
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INPUT BIAS AND OFFSET CURRENT 

~1a ..... .... 

+-' 
I: 

~ 
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E ::l 
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0.7 
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VS. TEMPERATURE 

/ 
/ 
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7 
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.. ~. ~ .. ~ lJ IF ,.". 

--I---
I J 

/ / 
Temperature (OC) 

NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 

.......... 
~NDWIDTH 

........... SLEJRATE 

~....-- ............ 

" 
j--.. 

.......... 
.......... 

·50 ·15 +25 +50 +75 +100 ·'25 

Temperature (OC) 

NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE AT +250 C 

I 
I ::w '::::"'" ~ 1.0 
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0.8 
±IO 

~E~RATE I I 

/ 

Suppiy Voitage 

OPEN LOOP VOLTAGE GAIN 
VS. TEMPERATURE 

±20 

80 L---....L.---l...--..l_...L----l---..l~-L---L.___i 
-55 -35 -15 +5 +25 +45 +65 +85 +105 +125 

Temperature (OC) 
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:::::t 
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100 
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EQUIVALENT INPUT NOISE 
VS. BANDWIDTH 
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~~ 
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OPEN-LOOP FREQUENCY AND PHASE RESPONSE 
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OPEN LOOP FREQUENCY RESPONSE FOR VARIOUS 
VALUES OF CAPACITORS FROM BANDWIDTH CONTROL 
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o I: 
0'-
-ICQ 

C!) 

I: Cl> 
Q)c:n 
c.CQ 
0':::: 

o 
> 

Frequency (Hz) 

OUTPUT VOLTAGE SWING 
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:PERFORMANCE:CURVES (continued) 

POWER SUPPLY CURRENT 
VS. TEMPERATURE 

I I 
9 VSUPPL Y = ~15V _ 

,~ I 
VSUPPlY = ~IOV 

,'" J.a 

7 

6 

5 

4 
-50 -25 +25 +50 +75 +100 +125 

Temperature (OC) 

SLEW RATE AND 
SETTLING TIME 

"J INPUT 

-1.67V 

I I 
I ERROR BAND 
I +IOmV FROM 

-5.0V = - I SLEW : FINAL VALUE 

I ~.H'RATE I 
rl I I .1VI.1T i--, 
L- SETTLING TIME ~ 

TRANSIENT 
RESPONSE 

"~J INPUT 

OV 

OVERSHOOT 

I 
- I I-RISE TIME 

L 

I I NOTE: Measured on both positive and 
negative tranSitions 

TYPICAL APPLICATIONS 

OUT 

©IC MASTER 1978 

TRANSIENT RESPONSE; Av= +5 

I 

. \ 

I/~ ~ 
f 1\ -
Rl = 2K Ohms, Cl = 50pF 
Upper Trace: Input; 20mV/Div. 
lower Trace: Output; 100mV/Div. 
Horizontal =.1 OOns/Div. 

T A = +250 C, Vs = ±15V 

SLEW RATE AND 
TRANSIENT RESPONSE 

SUGGESTED 
OFFSET ZERO 

ADJUST HOOK-UP 

INo-...-~ 

50$] 

>-------<) OUT 

COMPENSATION CIRCUIT FOR UNITY GAIN 

SLEW RATE ~ 5 Vips 

BANDWIDTH ~ 10 MHz 

OUT 
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HA-2400/2404/2405 HARRIS 

SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• PROG RAMMABllITY 

• HIGH SLEW RATE 

• WIDE GAIN BANDWIDTH 

• HIGH GAIN 

• LOW OFFSET CURRENT 

• HIGH INPUT IMPEDANCE 

• SINGLE CAPACITOR COMPENSATION 

• DTl/TTL COMPATIBLE INPUTS 

APPLICATIONS 

30V/Ils 

40MHz 

150,000 

5nA 

30Mn 

• THOUSANDS OF NEW APPLICATIONS; PROGRAM 

SIGNAL SELECTION/MUL TIPLEXING 

OPAMP GAIN 

OSCILLATOR FREQUENCY 

FI LTER CHARACTERISTICS 

ADO-SUBTRACT FUNCTIONS 

INTEGRATOR CHARACTERISTICS 

COMPARATOR LEVELS 

PINOUT 

(TOP VIEW) Package Code 4B 

TRUTH TABLE 

SELECTED 
CHANNEl 

NONE 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow Ie Handling Procedures specified on pg. 1-4. 

PRAMTIVIFour Channel 
Programmable Amplifier 

DESCRIPTION 

HA-2400/2404/2405 comprise a series of four-channel 
programmable amplifiers providing a level of versatility unsur
passed by any other monolithic operational amplifier. Versa
tility is achieved by employing four input amplifier channels, 
anyone (or none) of which may be electronically selected and 
connected to a single output stage through DTl/TTL compatible 
address inputs. The device formed by the output and the 
selected pair of inputs is an op amp which delivers excellent 
slew rate, gain bandwidth and power bandwidth performance. 
Other advantageous features for these dielectricafly isolated 
amplifiers include high voltage gain and input impedance cou
pled with low input offset voltage and offset current. External 
compensation is not required on this device at closed loop 
gains greater than 10. 

Each channel of the HA-2400!2404/2405 can be con
trolled and operated with suitable feedback networks in any of 
the standard op amp configurations. This specialization makes 
these amplifiers excellent components for multiplexing, signal 
selection, and mathematical function designs. With 30V! 11 s 
slew rate, 40MHz gain bandwidth, and 30M ohms input imped
ance these devices are ideal buildiHg blocks for sign-al generators, 
active filters, and data acquisition designs. Programmability 
coupled with 2mV typical offset voltage and 5nA offset current 
makes these amplifiers outstanding components for signal 
conditioning circuits. 

HA-2400/2404/2405 are available in a 16 pin dual-in-line 
package. HA-2400 is specified from -550 C to + 1250 C. HA-
2404 is specified over the -250 C to +850 C range, while HA-
2405 operates from DoC to + 75 0 C. 

SCHEMATIC 

Condensed circuit diagram for a programmable amplifier 

(PRAM HA-24001 

Diagram includes: ONE INPUT STAGE, DECODE CONTROL, 

BIAS NETWORK AND OUTPUT STAGE 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 

I 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 
Voltage Between'V+ and V- Terminals 45.0V Internal Power Dissipation 300mW 

(Note 13) 
±VSupply Operating Temperature Range -55°C ~ TA ~ +1250 C (HA-2400) Differential Input Voltage 

. Digital input Voltage 
Output Current 

-O.76V to +10.0V 
Short Circuit Protected 

-25°C ~ TA ~ +850C (HA-2404) 
OOC ~ TA ~ +750 C (HA- 2405) 

Storage Temperature Range -65°C ~ T A ~ +1500 C 

ELECTRICAL CHARACTERISTICS Test Conditions: VSupply = ±15.0V unless otherwise specified. 

Digital inputs' VIL = +0 5V VIH =+2 4V 
Limits apply to each of the HA-2400/HA-2404 HA-2405 
four channels, when addressed. LIMITS LIMITS 

PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

INPUT CHARACTERISTICS 

* Offset Voltage 
+250C 2 5 4 9 mV 

Full 7 11 mV 

* Bias Current (Note 12) 
+250 C 50 200 50 250 nA 

Full 400 500 nA 

.X- Offset Current (Note 12) 
+250 C 5 50 5 50 nA 

Full 100 100 nA 

Input Resistance (Note 12) +250C 30 30 MQ 

Common Mode Range Full ±1O.0 ±10.0 V 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 1,5) 
+250 C 50K 150K 50K 150K V/V 

Full 25K 25K V/V 

* Common Mode Rejection Ratio (Note 2) Full 80 . 100 74 100 dB 

Gain Bandwidth (Note 3) +250 C 40 40 MHz 
(Note 4) +250C 8 8 MHz 

OUTPUT CHARACTERISTICS 
Output Voltage Swing (Note 1) Full ±10.0 ±12.0 ±1O.0 ±12.0 V 

Output Current +250 C 20 20 mA 

Full Power Bandwidth (Notes 3, 5) +250C 500 500 kHz 
(Notes 4,5) +250C 200 200 kHz 

TRANSIENT RESPONSE 
Rise Time (Notes 4,6) +250 C 20 20 ns 

Overshoot (Notes 4,6) +250 C 25 25 % 

Slew Rate (Notes 3,7) +250C 30 30 Vips 
(Notes 4,7) +250C 8 8 Vips 

Settling Time (Notes 4, 7, 8) +250 C 1.5 1.5 ps 

CHANNEL SELECT CHARACTERISTICS 
Oigitallnput Current (VIN = OV) Full 1 1 mA 

Digital Input Current (VIN = +5.0V) Full 5 5 nA 

Output Delay (Note 9) +250 C 100 100 ns 

Crosstalk (Note 10) +250C -80 -110 -74 -110 dB 

POWER SUPPLY CHARACTERISTICS 
* Supply Current +250 C 4.8 6.0 4.8 6.0 mA 

* Power Supply Rejection Ratio (Note 11) Full 74 90 74 90 dB 

NOTES: 1. RL=2KS1 8. To 0.1 % of final value 

2. VCM = ±.5 V.D.C. 9. To 10% of final value; output then slews at normal 

3. AV = +10, CCOMP = 0, RL = 2KS1, CL = 50pF rate to final value. 

4. AV = +1, CCOMP = 15pF, RL = 2KS1, CL = 50pF 10. Unselected input to output; VIN = ±.10 V.D.C. 

5. VOUT = 20V peak-to-peak 
6. V OUT = 400 mV peak-to-peak 
7. V OUT = 10.0V peak-to-peak 

*100% Tested For DASH 8 

©IC MASTER 1978 

11. VSUPP = ±.10V.D.C. to ±.20V.D.C. 

12. Unselected channels have approximately the same 
input parameters. 

13. Derate by 4.3mW/oC above 105°C 
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I CHARACTERISTIC CURVES I 

V+ = 15VDC, V- = 15VDC, TA = 250C UNLESS OTHERWISE STATED. 
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CHARACTERISTIC CURVES (cohtinoed) 
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TRANSIENT RESPONSE SLEW RATE AND SETTLING SLEW RATE AND TRANSIENT RESPONSE 

-J INPUT 

OV L 

I 
~ 

I 

OVERSHOOT 

Measured on both positive and 
negative transitions. 

TYPICAL APPLICATIONS 

"5'0:J 
INPUT 

-!i.OV 

+5.0V :::::: ::::.. 

90% I t 
OUTPUT I.1V I ERROR BAND 

10% I t I :tl0mV fROM 
-5.0V = - -'I SlEW : fiNAL VALUE 

I 1-.1 T-J RATE I 

Il I .1V/.1T ~ 
SETTLING TIME 

AV = 1 

IN 

45Q 

5Q 

SELECTED 
CHANNEL 

COMP 
15pF 

~-"---"",-o1'15,OV 

>-+---1--...... --0 OUT 

\-'5,OV 

-----------<1 I 
I 

AMPLIFIER, NON-INVERTING PROGRAMMABLE GAIN SAMPLE AND HOLD 

INPUT 

©IC MASTER 1978 

15pF 
11------'-4'---0 +'5V 

>----II---_~ OUTPUT 

2K 

lK 

500 

500 

11 
Sample charging rate = C V /sec. 

12 
Hold drift rate = C V /sec. 

Switch pedistal error = 2 Volts 

11----.---o .. ,5V 

1----.---0 OUTPUT 

11 ::::: 150 x 10-6 A 
12::::: 200 x 10-9 A @ +250 C 

:::::600 x 10-9 A @ -55°C 
~ 1 00 x 10-9 A @ + 125°C 

Q ::::: 2 x 10-12 Coui. 

FOR MORE EXAMPLES, SEE HARRIS APPLICATION NOTE 514 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• HIGH SLEW RATE 30V/JiS 

• FAST SETTLING 330ns 

• WIDE POWER BANDWIDTH 500kHz 

• HIGH GAIN BANDWIDTH 12MHz 

• HIGH INPUT IMPEDANCE 100Mn 

• LOW OFFSET CURRENT 10nA 

• INTERNALLY COMPENSATED 

APPLICATIONS 

• DATA ACQUISTION SYSTEMS 

• R.F. AMPLIFIERS 

• VIDEO AMPLIFIERS 

• SIGNAL GENERATORS 

• PULSE AMPLIFICATION 

PINOUT 

TO-99 Package Code 2A 

Top View 

BANDWIDTH CONTROL 

V-

CAUTI ON: These devices are sensitive to electrostatic discharge. 
Users should follow Ie Handling Procedures specified on pg. 1-4. 

HA-2500/02/05 
Precision High Slew Rate 

Operational Amplifiers 

DESCRIPTION 

HA-2500/2502/2505 comprise a series of monolithic opera
tional amplifiers whose designs are optimized to deliver excellent 
slew rate, bandwidth, and settling time specificatio_ns:: The 
outstanding dynamic features of this internally compensated 
device are complemented with low offset voltage and offset 
current. 

These dielectrically isolated amplifiers are ideally suited for 
applications such as data acquisition, R.F., video, and pulse 
conditioning circuits. Slew rate of ±25V I Ji sand 330ns (0.1%) 
settling time make these devices excellent components in fast, 
accurate data acquisition and pulse amplification designs. 12 
MHz bandwidth and 500kHz power bandwidth make these 
devices well suited to R.F. and video applications. With 2mV 
typical offset voltage plus offset trim capability and 10nA 
offset current, HA-2500/2502/2505 are particularly useful 
components in signal conditioning designs. 

The gain and offset voltage figures of the HA-2500 series are 
optimized by internal component value changes while the 
similar design of the HA-2510 series is maximized for slew rate. 

HA-2500/2502/2505 are available in metal can (TO-99) pack
ages. HA-2500 and HA-2502 are specified over the, -550 C to 
+1250 C range. HA-2505 is specified from OOC to +750 C. 

SCHEMATIC 

, 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage 
Peak Output Current 
I nternal Power Dissipation 

40.0V 
±lS.0V 
SOmA 
300mW 

ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = -15V D.C. 

HA·2500 

Operating Temperature Range - HA-2S00/HA-2S02 
HA-2S0S 

Storage Temperature Range 

HA·2502 HA·2505 
-550C to +1250C -55°C to +1250C OOC to +750 C 

LIMITS 

PARAMETER TEMP. MIN. TVP. 

INPUT 
CHARACTERISTICS 

* Offset Voltage 
+250C 2 

Full. 

Offset Voltage Average Drift Full 20 

* Bias Current 
+250C 100 

Full 

* Offset Current 
+250 C 10 
Full 

I nput Resistance +250 C 25 50 

Common Mode Range Full ±10.0 

TRANSFER 
CHARACTERISTICS 

* large Signal Voltage Gain +250 C 20K 30K 
(Note 1,4) Full 15K 

* Common Mode Rejection Full 80 90 Ratio (Note 2) 

Gain Bandwidth Product 
+250 C 12 (Note 3) 

OUTPUT 
CHARACTERISTICS 
Output Voltage Swing 

Full ±10.0 ±12.0 (Note 1) 

* Output Current (Note 4) +250C ±10 ±20 

Full Power Bandwidth 
+250 C 350 500 (Note 4) 

TRANSIENT RESPONSE 
Rise Time (Notes 1, 5, 6& 8) +250 C 25 

Overshoot (Notes 1, 5,7 & 8) +250 C 25 

* Slew Rate (Notes 1.4,5& 8) +250 C ±25 ±30 

Settling Time .to 0.1% 
+250 C 0.33 (Notes 1.4,5 & 8) 

POWER SUPPl V 
CHARACTERISTICS 

* Supply Current +250 C 4 

Power Supply Rejection Full 80 90 
Ratio (Note 9) 

* 

NOTES: 1. RL: 2K 
2. VCM == ± 5.0V 
3. AV >10 
4. Vo: ~10.0V 
5. CL: 50pF 
6. Vo: ~400mV 

,100% Tested For DASH 8 

©IC MASTER 1978 

LIMITS 

MAX. MIN. tvP. MAX. MIN. 

. 5 
8 

200 
400 

25 
50 

50 

40 

6 

4 8 
10 

20 

125 25C 
500 

20 50 
100 

20 50 20 

±10.0 ±10.0 

15K. 25K 15K 
10K 10K 

74 90 74 

12 

±10.0 ±12.0 ±10.0 

±10 ±20 ±10 

300 500 300 

25 50 

25 50 

±20 ±30 ±20 

0.33 

4 6 

74 90 74 

7. Vo = ~600mV 
8. See transient response test 

circuits and waveforms page four. 
9. L1 V : ~5.0V 

LIMITS 

TVP. 

4 

20 

125 

20 

50 

25.K 
, 

90 

12 

±12.0 

±20 

500 

25 

25 

±30 

0.33 

4 

90 

-55°C ~TA ~+1250C 
OOC ~TA ~+750C 
-6SoC ~ TA ~ +150oC 

>', 

MAX. UNITS 

8 mV 
10 mV 

/.lV/oC 

250 nA 
500 nA 

50 nA 
100 nA 

MQ 

V 

V/V 
V/V 

dB 

. MHz 

V 

mA 

kHz 

50 ns 

50 % 

V//.ls 

/.ls 

6 mA 

dB 
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I PERFORMANCE CURVES 

V+ = 15VDC, V- = 15VDC, TA = 250C UNLESS OTHERWISE STATED 
INPUT BIAS AND DFFSET CURRENT EQUIVALENT INPUT NOISE 
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PERFORMANCE CURVES (continued) 
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vs TEMPERATURE 

~~=~::~~:~ 

~ -----
~ 

L......c.. VSuPPlY' .!:.10.0V, 

~ 
;:....---

.--~ 
% :::::::----::::--

t 

/ 

~ 

-50 -25 +25 +50 +75 +100 +125 

Temperature °c 

SLEW RATE AND 
SETIUNG TIME 

TRANSIENT RESPONSE 

'<:J INPUT 

-s.ov 

OUTPUT I IN 

HI% I + 
-s.OV = - -I SlEW 

I L •• H--tRATE 
Il I dV/.n 

SETTLING TIME 

DEFINITIONS 

I t 
I ERROR BAND 
I +IOmV FROII 
: FINAL VALUE 

I 
I , -l 

I 

L 

I-- RISE TIME 

I NOTE Measured on both POSitive and 
negatlye tranSItions 

INPUT OFFSET VOLTAGE - That voltage which must 
be a'pplied between the input terminals through two 
equal resistances to force the output voltage to zero. 

INPUT OFFSET CURRENT - The difference in the 
currents into the two input terminals when the output 
is at zero voltage. 

INPUT BIAS CURRENT - The average of the currents 
flowing into the input terminals when the output is 
at zero voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE - The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 

©IC MASTER 1978 

VOLTAGE FOllOWER PULSE RESPONSE 

.illl I 11-

-

I I 

V 
~ 

/ 

Rl = 2KQ ,Cl = 50pF 
Upper Trace: Input 

lower Trace: Output 

l-
I-
l-
I-

I--
-I--
-I--

l-

I--
..... 

,-h 
'_~' 

I-
---

:-
-----

\ 

II III I I 

'\ 
II II TTTT 

." ... 
Vertical = 5V/Div. 

Horizontal = 200ns/Div. 

TA= +250 C, Vs = ± 15.0V 

SLEW RATE AND 
TRANSIENT RESPONSE 

SUGGESTED 
OFFSET ZERO 

ADJUST HOOK-UP 

TRANSI ENT RESPONSE - The closed loop step 
function response of the ampli.fier under small signal 
conditions. 

GAIN BANDWIDTH PRODUCT - The product of the 
gain and the bandwidth at a given gain. 

SLEW RATE (Rating Limiting) - The rate at which the 
output will move between full scale stops, measured in 
terms of volts per unit time. This limit to an ideal 
step function response is due to the non-linear behavior 
in an amplifier due to its limited ability to produce 
large, rapid changes in output voltage (slewing) ... 
restricting it to rates of change of voltage lower than 
might be predicted by observing the small signal fre
quency response. 

SETTLING TIME - Time required for output waveform 
to remain within 0.1 percent of final value. 

OUT 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• HIGH SLEW RATE 

• FAST SETTLING 

• WIDE POWER BANDWIDTH 

• HIGH GAIN BANDWIDTH 

• HIGH INPUT IMPEDANCE 

• LOW OFFSET CURRENT 

• INTERNALLY COMPENSATED 

APPLICATIONS 

• DATA ACQUISITION SYSTEMS 

• R.F. AMPLIFIERS 

• VIDEO AMPLIFIERS 

• SIGNAL GENERATORS 

• PULSE AMPLIFICATION 

PINOUT 

TOP VIEW 

60V/p.s 

250ns 

1,OOOkHz 

12MHz 

100Mn 

10nA 

TO-99 
Package Code 2A 

BANDWIDTH CONTROL 

v-

TO-86 
TOP VIEW 

NC r:==~==-;;~~~~ NC BANDWIOTH= 
CONTROL 

OFFSET AOJ 

IN-

IN-

v+ 

OUT 

OFFSETADJ 

v-
NC CASE. 

Ncc==:JlE==:J NC 

Package Code 9V 
i HA-251 0/2512 

Onlyj 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HA-2510/2512/2515 
High Slew Rate 

Operational Amplifiers 

DESCRIPTION 

The HA-2510/251212515 are a series of high performance 
operational amplifiers which set the standards for maximum 
slew rate, highest accuracy and widest bandwidth for internally 
compensated monolithic devices. In addition to excellent 
dynamic characteristics, these dielectrically isolated amplifiers 
also offer low offset current and high input impedance. 

The ±60V I p.s slew rate and 250ns (0.1%) settling time of these 
amplifiers is ideally suited for high speed DIA, AID, and pulse 
ampfification designs. HA-25101251212515's superior 12MHz 
gain bandwidth and 1000kHz power bandwidth is extremely 
useful in R.F. and video applications. For accurate signal condi
tioning these amplifiers also provide 10nA offset current, coup
led with 100Mn input impedance, and offset trim capability. 

The HA-2510/2512 are available in metal can (T0-99) and 
14-pin flat packages. HA-2510 and HA-2512 are specified from 
-550 C to +1250 C. HA-2515 is specified over the OOC to +750 C 
range, and is available in the TO-99 package. 

SCHEMATIC 

• 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

Differential I nput Voltage 

Operating Temperature Range 
HA-2510/HA-2512 
HA-2515 

40.0V 

.±15.0V 

-550 CS, TAs' +1250 C 
OOCS,TAS,+750 C 

ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = 15V D.C. 

HA-2510 
-550 C to + 1250 C 

LIMITS 

Peak Output Current 

Internal Power Dissipation 

Storage Temperature Range 

HA·2512 
-55°C to +1250C 

LIMITS 

50mA 

300mW 

-65°C ~ T A~ +150oC 

HA-2515 
OOC to + 75°C 

LIMITS 

PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

INPUT CHARACTERISTICS 

* Offset Voltage 
+250 C 

Fl:1I 

Offset Voltage Average 0 rift . Full 

* Bi·asCurrent +250 C 
Full 

* 0 ffset Current 
+25 0 C 

Full 

I npu t Resistance +25 0 C 50 

Common Mode Range Full ±10.0 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 1,4) 
+250 C 10K 

Full 7.5K 

* Common Mode Rejection Ratio 
Full 80 (Note 2) 

Gain Bandwidth Product (N ate 3) +250C 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 1) Full ±10.0 

* Output Current (Note 4) +250 C ±10 

Full Power Bandwidth (Note 4) +25 0C 750 

TRANSIENT RESPONSE 

Rise Time (Notes 1, 5, 6 & 8) +250 C 

Overshoot (Notes 1,5,7 & 8) +25 0C 

* Slew Rate (Notes 1,4,5 & 8) +250 C ±50 

Settling Time (Notes 1,4,5 & 8) +250C 

POWER SUPPL Y CHARACTERISTICS 

* Supply Current +25 0C 

* Power Supply Rejection Ratio (Note 9) Full 80 

NOTES: 1. RL = 2K 
2. V CM = :::5.0V 

©IC MASTER 1978 

3. AV > 10 ' 
4. Vo =::: 10.0V 
5, C L = 50pF 
6. Vo = :::400mV 

*100% Tested For DASH 8 

4 8 
11 

20 

100 200 
400 

10 25 
50 

100 

15K 

90 

12 

±12.0 

±20 

1000 

25 50 

25 40 

±65 

0.25 

4 6 

90 

5 10 
14 

25 

125 250 
500 

20 50 
100 

40 100 40 

±10.0 ±10.0 

7.5K 15K 7.5K 
5K 5K 

74 90 74 

12 

±10.0 ±12.0 ±10.0 

±10 ±20 ±1O 

600 1000 600 

25 50 

25 50 

±40 ±60 ±40 

0.25 

4 6 

74 90 74 

7. Vo=:::600mV 
8. See transient response test 

circuits and waveforms page four. 
9. L1 V = :::5.0V 

5 10 rnV 
14 rnV 

30 JlV JOC 

125 250 nA 
500 nA 

20 50 nA 
100 nA 

100 Mn 

V 

15K V/V 
V/V 

90 dB 

12 MHz 

±12.0 V 

±20 rnA 

1000 kHz 

25 50 ns 

25 50 % 

±60 V/SJ.s 

0.25 /ols 

4 6 rnA 

90 dB 
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PERFORMANCE CURVES I 
V+:: 15VDC, v- = 15VDC, TA = 25°C UNLESS OTHERWISE STATED . 

678 

• 
INPUT BIAS AND OFFSET CURRENT 

vs TEMPERATURE 
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OPEN LOOP FREQUENCY AND PHASE RESP.ONSE 
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Frequency Hz 

OPEN-LOOP FREQUENCY RESPONSE FOR VARIOUS 
VALUES OF CAPACITORS FROM BANDWIDTH 

CONTROL PIN TO GROUND 
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NOTE: External compensation components ore not required for 
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OUTPUT VOLTAGE SWING 
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PERFORMANCE CURVES (continued) 

<t 
E 

-t: 
~ 
:::::I 

U 

42 

40 

38 

36 

3' 

32 

POWERSUPPL Y CURRENT 
vs 

TEMPERATURE 

Temperature °c 

SLEW RATE AN D 
SETTLING TIME 

TRANSIENT RESPONSE 

":J INPUT 

-s.ov 
L 

I t 
I ERROR BAND 
I .10mV FROM 
: FINAL VALUE 

I 

I l I .1V/.:1T ~ 
'SETTLING TlMEI 

DEFINITIONS 

--4 
I 

OVERSHOOT 

I--RISE TIME 

I NOTE Measufll'd on both poSItive and 
nt'gat.ve tranSltlon~ 

INPUT OFFSET VOt TAGE - That voltage which 
must be applied between the input terminals through 
two equal resistances to force the output voltage 
to zero. 

INPUT OFFSET CURRENT - The difference in 
the currents into the two input terminals when the 
output is at zero voltage. 

INPUT BIAS CURRENT - The average of the 
currents flowing into the input terminals when the 
output is at zero Voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE - The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 

©IC MASTER 1978 

VOLTAGE FOLLOWER PULSE RESPONSE 

~ 

/ 
/ 

R L = 2 K n , C L = 5 Op F 
Upper Trace: Input 
Lower Trace: Output 

'" ~~ 
"'-v 

Vertical = 5V/Div. 
Horizontal = 1 OOn/D iv. 

T A = +250 C, Vs = ±15.0V 

SLEW RATE AND 
TRANSIENT RESPONSE 

SUGGESTED 
OFFSET ZERO 

ADJUST HOOK-UP 

COMMON MODE REJECTION RATIO - The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. 

OUTPUT VOLTAGE SWING - The peak symmet
rical output voltage swing, referred to ground, that 
can be obtained without clipping. 

INPUT RESISTANCE - The ratio of the change in 
input voltage to the change in input current. 

OUTPUT RESISTANCE - The ratio of the change 
in output voltage to the change in output. current. 

VOLTAGE GAIN - The ratio of the change in out
put voltage to the change in input voltage produc
ing it. 

UNITY GAIN BANDWIDTH - The frequency at 
which the voltage gain of the amplifier is unity. 

OUT 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• HIGH SLEW RATE 

• FAST SETTLING 

• WIDE POWER BANDWIDTH 

• HIGH GAIN BANDWIDTH 

• HIGH INPUT IMPEDANCE 

• LOW OFFSET CURRENT 

APPllCA TIONS 

• DATA ACQUISITION SYSTEMS 

• R.F. AMPLIFIERS 

• VIDEO AMPLIFIERS 

• SIGNAL GENERATORS 

• PULSE AMPLIFICATION 

PINOUT 

TOP VIEW 
TO-99 BANDWIDTH CONTROL 

v-

TO-86 
TOP VIEW 

BA"'DWID~~3~i2JG;~== NC 
CONTROL v+ 

OUT 

HA-2520/22/25 
Uncompensated High Slew Rate 

Operational Amplifiers 

120V Ips 

200ns 

2,OOOkHz 

20MHz 

lOOMS1 

10nA 

Package Code 2A 

Package Code 9V 
(HA-2520/2522 

Only) 

DESCRIPTION 

HA-2520/2522/2525 comprise a series of monolithic opera
tional amplifiers delivering an unsurpassed combination of 
specifications for slew rate, bandwidth and settling time. These 
dielectrically isolated amplifiers are controlled at closed loop 
gains greater than 3 without external compensation. In additon, 
these high performance components also provide low offset 
current and high input impedance. 

120V Ips slew rate and 200ns (0.1 %) settling time of these 
amplifiers make them ideal components for pulse amplification 
and data acquisition designs. These devices are valuable com
ponents for R.F. and video circuitry requiring up to 20MHz 
gain bandwidth and 2MHz power bandwidth. For accurate 
signal conditioning designs the HA-2520/2522/2525's superior 
dynamic specifications are complimented by 10nA offset cur
rent, 100Mn input impedance and offset trim capability. 

The HA-252012522 are available in metal can (T0-99l and 
14-pin flat packages. HA-2520 and HA-2522 are specified 
over -550 C to +1250 C range. HA-2525 is specified from 
OOC to +750 C, and is available in the TO-99 package. 

SCHEMATIC 

OffSET ADJ 

IN-

IN+ 

OFFSET AOJ 

v-

~ CASE 

".cC==:J1E==:J NC 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 

, 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+and V- Terminals 
Differential Input Voltage 

40.0V 
± 15.0V 

Peak Output Current 
I ntemal Power Dissipation 

50mA 
300mW 

Operating T emperatu re Range 
HA-2520/2522 
HA-2525 

-550 CS TAS+1250 C 
OOCSTAS+750 C 

Storage Temperature Range 

ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = -15V D.C. 

HA-2520 
-55°C to + 125°C 

LIMITS 

PARAMETER TEMP. MIN. TYP. MAX. 

INPUT CHARACTERISTICS 

.It- Offset Voltage +250 C 4 8 
Full 11 

Offset Voltage Average 0 rift Full 20 

* Bias Current 
+250C 100 200 

Full 400 

* Offset Current +250C 10 25 
Full 50 

I nput Resistance +250C 50 100 

Common Mode Range Full ±10.0 

TRANSFER CHARACTERISTICS 

* large Signal Voltage Gain (Note 1,4) +250 C 10K 15K 
Full 7.5K 

* Common Mode Rejection Ratio Full 80 90 (Note 2) 

Gain Bandwidth Product (Note 3) +250C 20 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 1) Full ±10.0 ±12.0 

* Output Current (Note 4) +25 0C ±10 ±20 

Full Power Bandwidth (Note 4) +250C 1500 2000 

TRANSIENT RESPONSE (AV =+3) 

Rise Time (Notes 1, 5, 6 & 8) +250 C 25 50 

Overshoot (Notes 1, 5, 6 & 8) +250C 25 40 

* Slew Rate (Notes 1,4,5 & 8) +250C ±100 ±120 

Settling Time (Notes 1, 4, 5 & 8) +250C 0.20 

POWER SUPPLY CHARACTERISTICS 

* Supply Current +250C 4 6 

* Power Supply Rejection Ratio (Note 7) Full 80 90 

NOTES: 1. RL = 2K 4. Vo = .±10.0V 

2. V CM = .±5.0V 5. C L = 50pF 

3. AV > 10 6. V 0 = .±200mV 

*.100% Tested For DASH 8 

©IC MASTER 1978 

HA-2522 HA-2525 
-55°C to +1250C OOC to +750C 

LIMITS LIMITS 

MIN. TYP. MAX. MIN. TYP. 

5 10 5 
14 

25 30 

125 250 125 
500 

20 50 20 
100 

40 100 40 100 

±10.0 ±10.0 

7.5K 15K 7.5K 15K 
5K 5K 

74 90 74 90 

20 20 

±10.0 ±12.0 ±10.0 ±12.0 

±10 ±20 ±10 ±20 

1200 1600 1200 1600 

25 50 25 

25 50 25 

±80 ±120 ±80 ±120 

0.20 0.20 

4 6 4 

74 90 74 90 

7. I1V = ±5.0V 

8. See transient response test 
circuits and waveforms page four. 

MAX. 

10 
14 

. 250 
500 

50 
100 

50 

50 

6 

UNITS 

mV 
mV 

/-lV/oC 

nA 
nA 

nA 
nA 

MSl 

V 

V/V 
V/V 

dB 

MHz 

V 

rnA 

kHz 

ns 

% 
,-

VI J.ls 

J1s 

rnA 

dB 
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PERFORMANCE CURVES • 
v+ = 15VDC, V- = 15VDC, T A = 250C UNLESS OTHERWISE STATED 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+and V- Terminals 
Differential Input Voltage 

40.0V 
± 15.0V 

Peak Output Current 
I nternal Power D issipatio n 

50mA 
300niW 

OperatinU Temperatu re Range 
HA-2520/2522 
HA-2525 

-550C~ TA~+1250C 

OOC~TA~+750C 

Storage Temperature Range 

ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = -15V D.C. 

HA-2520 
-55°C to + 125°C 

LIMITS 

PARAMETER TEMP. MIN. TYP. MAX. 

INPUT CHARACTERISTICS 

.l!- Offset Voltage +250 C 4 8 
Full 11 

Offset Voltage Average Drift Full 20 

* Bias Current 
+250C 100 200 

Full 400 

* Offset Current +250C 10 25 
Full 50 

I nput Resistance +250C 50 100 

Common Mode Range Full ±10.0 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 1,4) +250C 10K 15K 
Full 7.5K 

* Common Mode Rejection Ratio 
Full 80 90 (Note 2) 

Gain Bandwidth Product (Note 3) +250C 20 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 1) Full ±1O.0 ±12.0 

* Output Current (Note 4) +250C ±10 ±20 

Full Power Bandwidth (Note 4) +250C 1500 2000 

TRANSIENT RESPONSE (AV =+3) 

Rise Time (Notes 1, 5, 6 & 8) +250C 25 50 

Overshoot (Notes 1, 5, 6 & 8) +250C 25 40 

* Slew Rate (Notes 1,4,5 & 8) +250C ±100 ±120 

Settling Time (Notes 1,4,5 & 8) +250C 0.20 

POWER SUPPLY CHARACTERISTICS 

* Supply Current +250C 4 6 

* Power Supply Rejection Ratio (Note 7) Full 80 90 

NOTES: 1. RL = 2K 4. Va = ±10.0V 

2. V CM = ±5.0V 5. CL = 50pF 

3. AV>10 6. Va = ±200mV 

*.100% Tested For DASH 8 

©IC MASTER 1978 

HA-2522 HA-2525 
-55°C to +1250C DoC to +750 C 

LIMITS LIMITS 

MIN. TYP. MAX. MIN. TYP. 

5 10 5 
14 

25 30 

125 250 125 
500 

20 50 20 
100 

40 100 40 100 

±10.0 ±10.0 

7.5K 15K 7.5K 15K 
5K 5K 

74 90 74 90 

20 20 

±10.0 ±12.0 ±10.0 ±12.0 

±10 ±20 ±10 ±20 

1200 1600 1200 1600 

25 50 25 

25 50 25 

±80 ±120 ±80 ±120 

0.20 0.20 

4 6 4 

74 90 74 90 

7 . .1v = ±5.0V 

8. See transient response test 
circuits and waveforms page four. 

MAX. 

10 
14 

. 250 
500 

50 
100 

50 

50 

6 

UNITS 

mV 
mV 

/JV/oC 

nA 
nA 

nA 
nA 

MD 
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V/V 

dB 

MHz 

V 

mA 
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I PERFORMANCE CURVES I 

V+ = 15VDC, V- = 15VDC, TA = 250C UNLESS OTHERWISE STATED 
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6 

1 

1 

1 8D" 

OPEN LOOP FREQUENCY RESPONSE FOR VARIOUS 
VALUES OF CAPACITORS FROM BANDWIDTH CONTROL 

PIN TO GROUND 
120 r-r"""''''''--r-rTT~-.--.-.-,...,...,...--r-T,..,.."..,r-r-TTrr"nr---T-.-rr'!~''-'-'-''''''' 

100 i II iii "i I ! Ii j 1111111 iii i II iii : II 
co I I 

CL"'C 80 ~m~~.i..ij 1~<1111 II 1 i It I 
g.~ 60 ~ ~~ !'oo. -... .... ! I I J~F ! I !!. I ! I I i I I I 

...J C!) ....... ~ i'>..ti ..j? ~ I~F iii ! [ 
c: Q) 40 g ~ 20 f-+++r++1#---l-t-3~-t-!'Fit#+-""'+N=H.O ~ , , 1" ~ I Ii! 

>0 11 !!! l0000FYI! "'f ! i:::'R: ~ 1t ~ -2:: J III II III I ~ ~~:t ~ 
10 100 lK 10K lOOK 

V SUPPLY "!lOV 

YSUPPlY <.!I50V 

Frequency Hz 

OUTPUT VOLTAGE SWING 
vs FREQUENCY AT +250 C 

10M 

.:1111111111111111111111 
10K lOOK 1M 10M 

Frequency Hz 
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PERFORMANCE CURVES (continued) 

POWER SUPPLY CURRENT 
vs TEMPE RATU R E 

4.61---+--+--+-+---!---+-~-74 

~ 4.4 r---+--+--+-+---+---+-~"-7~ 

~ 4.21---+--+--+-+--7~~---i'-----t 

~ 
8 40 

3.81--~-""'!'!:~=--+-+--4--+--1----I 

Temperature °c 

SLEW RATE AND 
SETTLING TIME 

+1.6

J
7V 

INPUT 

-1.67V L 
+SV:== :;:. _~~~--

90% 
OUTPUT : tN 

. 10% t J : :':lOmV FROM 
-SV==- --I-SLEW I FINAL VALUE 

I ~-.1T~ RATE: 
I. = .1VI.1T 

SETTLING TIME 

TRANSIENT 
RESPONSE 

OVERSHOOT 

--' t--- RISE TIME 

L 

I I NO TE M .. ,,,,,O "" '~.h """'" .nd 

TYPICAL APPLICATIONS 

10K 

10K 

IN 

500PFT 
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VOLTAGE FOLLOWER PULSE RESPONSE 

-
/ 

V 

RL = 2KSl, CL = 50pF 
Upper Trace: Input; 1.33V IOiv. 

Lower Trace: Output; 5V IDiv. 

SLEW RATE AND 
TRANSIENT RESPONSE 

\' 
'\ 

Horizontal = 100ns/Div. 

TA = +250 C, Vs = ±15V 

SUGGESTED 
OFFSET ZERO 

ADJUST HOOK-UP 

OUT 

COMPENSATION CIRCUIT FOR INVERTING UNITY GAIN 

OUT Slew Rate ~ 120V/J,Js 

Bandwidth ~ 10MHz 

Settling Time ~ 500ns 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPOAATION 

FEATURES 

• HIGH SLEW RATE ±320V/tls 

• FAST SETTLING TIME 550ns 

• WIDE POWER BANDWIDTH 5MHz 

• HIGH GAIN BANDWIDTH PRODUCT 70MHz 

• LOW OFFSET VOL TAGE 0.8mV 

• LOW POWER SUPPLY CURRENT 3.5mA 

APPLICATIONS 

• PULSE AMPLIFICATION 

• SIGNAL CONDITIONING 

• SIGNAL GENERATORS 

• COAXIAL CABLE DRIVERS 

• INTEGRATORS 

PINOUT 

TO-99 Package Code 2A 

Top Vis"",, 

5pF 

NOTE: Case tied to V-

CA UTI 0 N: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HA-2530/2535 
High Slew Rate, Wideband 

Inverting Amplifier 

DESCRIPTION 

HA-2530 and HA-2535 are monolithic high speed inverting 
amplifiers which deliver superior slew rate, bandwidth, and 
accuracy specifications compared to any other amplifier in its 
class. Designs of these dielectrically isolated amplifiers utilize 
the feed forward amplifier technique to produce excellent 
dynamic and DC specifications coupled with low power con
sumption. These devices require no external compensation at 
closed loop gains greater than 10. 

These amplifiers are excellent components for pulse circuits, 
data acquisition designs, and high speed integrators that can take 
advantage of the ±320V I tl s slew rate and 550ns (0.1%) settling 
time. 70MHz gain bandwidth product, 5MHz power bandwidth 
coupled with O.8mV offset voltage and ±50mA typical output 
current levels make these amplifiers ideally suited for signal 
conditioning, signal generation, and coaxial driver applications. 

The HA-2530 and HA-2535 are available in metal can (TO-99)· 
packages. HA-2530 is specified over the -550 C to +1250 C 
range while HA-2535 is specified from OOC to + 750 C. 

SCHEMATIC 

dl 
v-

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFIC A TIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 40V Internal Power Dissipation (Note 1) 
Operating Temperature Range 

Peak Output Current ±100mA -
Storage Temperature Range 

ELECTRICAL CHARACTERISTICS 

Test Conditions: VSupply = ±15.0V Unless Otherwise Specified. 

HA-2530 
-55°C to +1250C 

LIMITS 

PARAMETER TEMP. MIN. TYP. MAX. 

INPUT CHARACTERISTICS 

* Offset Voltage +250C 0.8 
Full 3 

Average Offset Voltage Drift Full 5 

* Bias Current +250C 15 
Full 100 

* Offset Current +250C 5 
Full 20 

I nput Resistance +250C 2 

I nput Capacitance +250C 10 

TRANSFER CHARACTERISTICS 

large Signal Voltage Gain (Notes 2,5) +25 0C 2Xl06 

* Full 105 

* Common-Mode Rejection 
Ratio (Note 3) Full 86 100 

Gain Bandwidth Product (Note 4) +250C 70 

OUTPUT CHARACTER!STICS 

* Output Voltage Swing (Note 2) Fuli ±10 ±12 

* Output Current (Note 5) +250 C ±25 ±SO 

Full Power Bandwidth (Note 5) +250 C 4 5 

TRANSIENT RESPONSE (NOTES 6&7) 

* Rise Time +250C 20 40 

* Overshoot +25 0C 30 45 

* Slew Rate +25 0C ±280 ±320 

Settling Time +25 0C 500 

POWER SUPPLY CHARACTERISTICS 

* Supply Current +250C 3.5 6 

'* Power Supply Rejection Ratio (Note 8) Full 86 100 

NOTES: 1. Derate at 5.5mW/oC for Operation at 
Ambient Temperature Above 75°C. 

5. Vo = ±10V 
6. CL = 50pF 

MIN. 

105 

80 

±10 

±25 

4 

±250 

80 

550mW 
-550C:S;TA=:;+1250C 
OoC =:;T A=:; +750C 
-65°C =:;T A=:; +1500C 

HA-2535 
OOC to +750C 

LIMITS 

TYP. MAX. 

0.8 
5 

5 

15 
200 

5 
20 

2 

10 

2Xl06 

100 

70 

±12 

±SO 

5 

20 40 

30 50 

±320 

500 

3.5 6 

100 

2. RL = 2K 
3. V CM = ±5.0V 

7. See Transient Response Test Circuit 
and Wave Forms, Page 4. 

4. AV>10 8. ~V= ±5.0V 

* 100% Tested For DASH 8 
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(HA-2530) 
(HA-2535) 

UNITS 

mV 
mV 

~V/oC 

nA 
nA 

nA 
nA 

Mn 

pF 

V/V 
V/V 

dB 

MHz 

V 

mA 

MHz 

ns 

% 

V/~s 

ns 

mA 

dB 
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I PERFORMANCE CURVES 
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V+ = 15VDC, V- = 15VDC, T A = 250C UNLESS OTHERWISE STATED 

+1 6 

+1 2 

« + 
c: 

8 

I 
..... + 4 

"C 

~ .e 

c: 
~ 
:::I 

U 

Q>u 
CX: o 
'" Ln ~N 1. ..... + 
Q> ..... 

E cg 

cg '" ~ Q> 
cg :::I O. 

Q., -cg 

~> 
~E 
cg 

§ 
o 

Z 

0 

4 

8 

4 

2 

0 

B 

6 

2 

INPUT BIAS AND OFFSET CURRENT 
vs. TEMPERATURE 

'"", 
........... 

~ -- BIAS CURRENT 

.. ~ ............. 

""'- OFFSET CURRENT 

......... 
............. 

~ 

'" 
-550CI-5oot -25°C 

Temperature °c 
NORMALIZED AC PARAMETERS 

vs. TEMPERATURE 

Y 
8ANO~ ~ SLEW RATE 

j~lEWRI\TE 

.5S0CI-sooC _250 00 +250 +500 

Temperature °c 
+1000 

I 
I 

NORMALIZED AC PARAMETERS' 
vs. SUPPLY VOLTAGE AT +250 C 

! 
I 

I 

+12S0 

100 

1:> 
Q> .:l 1 

C6 O~ 
,~ ~ 
:::1'-
0'0 
w Z 
.......... 
:::I :::I 
Q,Q, 

c:':: L 0 

I O. 
100Hz 

EQUIVALENT INPUT NOISE 
VS. BAN OWl DTH 

i-""'" 

i.-'~ '" ~ '~~g ~g~:g~ :~~~~::g~ 

" ~fc.<;,,<;'<'<:;~/ 
".....,.. ...... <:;~'f 

~\.~<:;,<;'fc. 
<.~fc.~"" 

.... 
./ II 

I 
1kHz 10kHz 100kHz 

Upper 3dB Frequency 
Lower 3dB Frequency - 10Hz 

"" " 

"" 

IMHz 

OPEN-LOOP FREQUENCY AND PHASE RESPONSE 
160 

14 o~ ...... 
120 

co 
"C 100 

g. .:: 
.3~80 
c: Q> 

~ ~ 60 
O.!: 

§;4 0 

0 

0 

-2 0 

"'-
l+\. 

" " 

10 100 

Cc' 7pF 
RL=2K -
CL = 50pF 

...... , 
......... 

~AIN 
300 

"', 
PHASE ~ " -"'" ./ r\ 

1 , 
1 

.......... r...l, 
\" 

800 

lK 10K lOOK 1M 10M 100M 

Frequency Hz 

I 
Is~ I o BANDWIDTH I I 

I BAN01WIOTH K:t:E 
8 

I 
I I I 
1 I I I I 

6 

4 I 
I 'I I 

2 

I 
tiu 

Supply Voltage 

i I i 
I I 

I 

t20 

I 
I 

«4 
E 

..... 
c: 

~ 
:::I 

U :, , I I I I I I I 
-55DC ,·sooe _25° 00 250 500 750 1000 1250 

OUTPUT VOLTAGE SWING 
vs. FREQUENCY AT +250 C 

I Temperature 0c 

loo821JJ)UJI! !, II !III' I II! 11111 
~ II I I ,!III 

Frequency Hz 
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PERFORMANCE CURVES (continlled} 

SETILINGTIME MEASUREMENT *1 

\ 
~ 
~ 

\. 
"-~ 

VERTICAL = 5mV/DiV. 
HORIZONTAL = 100ns/DIV. 
TA = +250 C, Vs = ±15V . 

UNITY GAIN PULSE RESPONSE 

J 

I' 
~ I -
\ 1 

UPPER TRACE: INPUT VERTICAL =5V/DIV. 
LOWER TRACE: OUTPUT HORIZONTAL = 50ns/DiV. 
T A = +250 C, Vs = ±15V 

SLEW RATE/SETTLING TIMEITRANSIENT RESPONSE TEST CIRCUIT 

SLEW RATE 

+4.SV~' J 
INPUT 

-4.SV 

OUTPUT- - -

JiV=6~ t I SLEW _ !!V* 

-4.SV I: RATE - .iT 

~ I+--
.iT 

* MEASURED ON BOTH POSITIVE 
AND NEGATIVE EXCURSIONS. 

©IC MASTER 1978 

SETTLING TIME 
+SV 

* 1 Settl i ng ti me (T S) is measu red us i ng a high speed high 
recovery oscilloscope to display the error voltage V E. 
When V E is within ±5mV of final value the output Va 
will be within ±10mV (0.1%). 

*2 S1 closed for settling time. 

5MHz VIDEO AMPLIFIER (AV = 10) 

INP:l r-. 
~~~ L-J ,. 

+5Vr- l ERROR BAND 
OUTPUT - - - - f t10mV FROM 

FINAL VALUE 
-SV 

JpF 

TRANSIENT RESPONSE 

OV-, I 
-4oomvL-J 

OVERSHOOT .-_-

90% I 

10% I 
I I -+: :+- RISE TIMP 

5K~ 

IN 
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HARRIS HA-2600/2602/2605 
SEMICONDUCTOR 
A DIVISION OF HARRIS COfIPORATION 

FEATURES 

• WIDE BANDWIDTH l2MHz 

• HIGH INPUT IMPEDANCE 500Mrl 

• LOW INPUT BIAS CURRENT lnA 

• LOW INPUT OFFSET CURRENT lnA 

• LOW INPUT OFFSET VOL TAGE 0.5mV 

• HIGH GAIN 150K V!V 

• HIGH SLEW RATE 7V1Jis 

• OUTPUT SHORT CIRCUIT PROTECTION 

APPllCA TIONS 

• VIDEO AMPLIFIER 

• PULSE AMPLIFIER 

• AUDIOAMPUFIERS AND Frt TERS 

• HIGH-QACTIVE FILTERS 

• HIGH-SPEED COMPARATORS 

• LOW DISTORTION OSCILLATORS 

PINOUT 

TO-99 TOP VIEW 

BANDW!DTH CO~JTRCl 

v 
Case Connected to v-

TO-91 TOP VIEW 

NC I. 10 

OFFSET ADJuST 

IW----H------I 

NC 

BANDWIDTH 

Package Code 2A 

Package Code 9 V 
(HA-2600/2602 

Only) 

IN+'---#----l 

v-
L-7'----OUTPUT 

OFFSET ADJUST 

Case Connected to V-

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

Wide Band, High Impedance 

Operational Amplifier 

DESCRIPTION 

HA-2600/2602/2605 are internally compensated bipolar opera
tional amplifiers that feature very high input impedance (500 
Mrl, HA-2600) coupled with wideband AC performance. The 

,high resistance of the input stage is complemented by low offset 
voltage {O.5m V, HA-2600) and low bias and offset current 
(lnA, HA-2600) to facilitate accurate signal processing. Input 
offset can be reduced further by means of an external nulling 
potentiometer. l2MHz unity gain-bandwidth product, 7V/ Ji s 
slew rate and 150,000V IV open-loop gain enables HA-2600/ 
2602/2605 to perform high-gain amplification of fast, wideband 
signals. These dynamic characterisitics, coupled with fast 
settling times, make these amplifiers ideally suited to pulse 
amplification designs as well as high frequency (e.g. video) 
applications. The frequency response of the amplifier can be 
tailored to exact design requirements by means of an external 
bandwidth control capacitor. 

I n addition to its application in pulse and video amplifier de
signs, HA-2600/2602/2605, is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and' wideband active filters and high-speed 
comparators. 

HA-2600 and HA-2602 are guaranteed over -550 C to +1250 C. 
HA-2605 is specified from OOC to + 750 C. All devices are 
available in TO-99 cans, and HA-260012602 are available in 
10 lead flat packages. 

SCHEMATIC 

IIAIIIOWIOTH 
CO'HIOOl 

" 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage 
Peak Output Current 
I nternal Power 0 issipation 
Operating Temperature Range - HA-2600/HA-2602 

HA-2605 
Storage Temperature Range 

45.0V 
±12.0V 
Fuil Short Circuit Protection 
300mW 
-55°C ~ T A~ +1250C 
0° ~TA ~+750C 
-65°C ~ TA ~ +1500C 

ELECTRICAL CHARACTERISTICS V+=+15vqc, V- = -15VDC 

PARAMETER TEMP. 

INPUT CHARACTERISTICS 

* Offset Voltage 
+250C 

Full 

Offset Voltage Average Drift Full 

* Bias Current 
+250C 

Full 

* Offset Current 
+250 C 

Full 

I nput Resistance +250 C 

Common Mode Range Full 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Notes 1, 4) 
+250 C 
Full 

* Common Mode Rejection Ratio 
Full (Note 2) 

Unity Gain Bandwidth (Note 3) +250e 

OUTPUT CHARACTERISTICS 
Output Voltage Swing (Note 1) Full 

* Output Current (Note.4) +25 0C 

Full Power Bandwidth (Note 4) +250 C 

TRANSIENT RESPONSE 
Rise Time (Notes 1,5,6 & 8) +250C 

Overshoot (Notes 1, 5,7 & 8) +250C 

* Slew Rate (Notes 1,4,5 & 8) +250 C 

Settling Time (Notes 1, 4, 5 & 8) +250 C 

POWER SUPPLY CHARACTERISTICS 
* Supply Current +250C 

* PowerSupply Rejection Ratio (Note 9) Full 

TEST CONDITIONS 

NOTES: 1. RL = 2K 
2. V CM = ~5.0V 
3. V o <90mV 
4. Vo = ~10V 
5. C L = 100pF 
6. Vo = ~200mV 

*100% Tested For DASH 8 

. ©IC MASTER 1978 

HA-2600 HA-2602 
-55°C to +125 0C -55°C to + 125°C 

LIMITS LIMITS 
. MIN. TYP. MAX. MIN. TYP. 

0.5 4 3 
2 6 

5 

1 10 15 
10 30 

1 10 5 
5 30 

100 500 40 300 

±11.0 ±11.0 

lOOK 150K 80K 150K 
70K 60K 

80 100 74 100 

12 12 

±10.0 ±12.0 ±10.0 ±12.0 

±15 ±22 ±10" ±18 

50 75 50 75 

30 60 30 

25 40 25 

±4 ±7 ±4 ±7 

1.5 1.5 

3.0 3.7 3.0 

80 90 74 90 

7. V 0 = ~ 400m V 
8. See Transient response test circuits 

and waveforms page three. 
9. V s ='::9.0Vto'::15V 

MAX. 

5 
7 

25 
60 

25 
60 

60 

40 

4.0 

HA-260~ 
ooe to +750 e 

LIMITS 

MIN. TYP. 

3 

5 

5 

40 300 . 

±11.0 

80K 150K 
70K 

74 100 

12 

±10.0 ±12.0 

±10 ±18 

50 75 

30 

25 

±4 ±7 

1.5 

3.0 

74 90 

MAX. UNITS 

5 mV 
7 mV 

/.lV/oC 

25 nA 
40 nA 

25 nA 
40 nA 

M.Q 

V 

VN 
'IN 

dB 

MHz 

V 

mA 

kHz 

60 ns 

40 % 

VIps 

ps 

4.0 mA 

dB 
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PERFORMlUVCE CURVES 

15 

10 

5 

0 
OffSE1 - ~ 5 

V 

V+ = 15VDC, V- = 15VDC, TA = 25°C UNLESS OTHERWISE STATED. 

100 EQUIVALENT INPUT NOISE VS. 
BANDWIDTH 

~ -

> ,. 
..... 
V'I 10 
0 z 

~ 
:': .... 
§ 
..: 
== 

120 

!g100 
z 

~ &l 

'-" 60 
~ 
0 
> 40 
a.. 
0 
S 20 

~ 

1 

I--+- Vs ~ ! 15V 

"- TA ~. +.2~OC 

"""" "'C~/ 

f'(1t-4S( ~'" 
......... !-- "" I ....... -"" ~ " 

r..--
r---

t-

60° ~ 

100° ~ 
ii: 

140
0 

·1 ~'Q,~J.-0 
",V 

=> 
8 

0 ... 1SOo 

5 
-1 -50 -25 0 +25 +50 +75 + 100+ 125 

,I 
100Hz 1kHz 10kHz 100kHz IMHz 

'20 
10MHz 10Hz 100Hz 1kHz 10kHz 100kHz IMHz IOMHz lOOMHz 

1000 

800 

600 

400 

200 

TEMPERATURE °c 

INPUT BIAS CURRENT AND OFFSET CURRENT 
AS A FUNCTION OF TEMPERATURE 

r-... t".... 
I'--

"-l'.. 

'~ 
............ 

V'I 

o 
> 
+ , 

UPPER 3dB FREQUENCY 
LOWER 3dB FREQUENCY - 10Hz 

BROADBAND NOISE CHARACTERISTICS 

m~==~r---~r-----r---~ 
IOV F===~~--./..-.-- -t------j 

~ IV~-----4----~~~----~------~ 
~ 
'-" 
~ g 0 IV f--------+-------+-----"'''''''Ii!'~----_t 

'" ~ 
T - 25°C 

OPEN LOOP FREQUENCY AND PHASE RESPONSE 

120 

!g 100 
z 
;3 &l 

-20 

~55 ·35 '15 +5 +25 +45 +65 +85 +105 +125 0.01 VILOk-H-z ----:-:IOO:-::'k""'H-Z -----:-:IM+H.,-Z-----:I7.OM':-:H.,-Z-----:-:IOO~MHZ 

FREQUENCY Hz 

10Hz 1kHz 10kHz 100kHz 

FREQUENCY Hz 

690 

TEMPERATURE °c 

I NPUT IMPEDANCE VS. TEMPERATURE. 100Hz OUTPUT VOLTAGE SWING VS. FREQUENCY 
OPEN-LOOP FREQUENCY RESPONSE FOR VARIOUS VALUES OF 
CAPAC ITORS FROM BANDWIDTH CONTROL PI N TO GROUND 

-I 
I 
1 

20 

> 

;' 15 
z 
~ 
glO 
::;: 
z 
o 
~ 
8 \ ...... 

TRANSIENT 

RESPONSE 

I. I. 
-55°C 5 + 125°C 

I 
I 

..,.....-

~ V 

V VI 
I 

I 
10 15 

SUPPLY VOLTAGE - vom 
COMMON MODE VOLTAGE RANGE 

AS A rUNCnON Of SUPPLY VOLTAGE 

/ 

20 

SLEW RATE AND 
SETTLING TIME 

L L 
OVER~Q9l. ______ _ 

I 
I .lV -+j I ~ IOmV FROM 

. . • SLEW 'FINAL VALUE 
I L J 4lATE I 
II JT 1~.1V/jfl 
I" , 

SETTLING TIME 

NOTE: MEASURED ON BOTH POSITIVE 
AND NEGATIVE TRANS I TI ONS. 

Note: E)(ternal Compensation Components are not Required 
for Stability. But May be Added to Reduce Bandwidth if DeSlfed. 
If External Compensation is Used, Also Connect 100pF Capacitor 
From Output to Grmmd. . .... _ .-111--_. ___ ...... . 

TEMPERA TURE °c 

OPEN-LOOP VOL TAGE GA I N VS. TEMPERATURE 

SLEW RATE AND 

TRANSIENT 
RESPONSE 

SUGGESTED 

OFFSET 

ZERO ADJUST 

HOOK-UP 
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TYPICAL APPLICATIONS 

PHOTO-CURRENT TO VOLTAGE CONVERTER 

6V -=-r FEATURES: 
1. CONSTANT CELL VOLTAGE 
2. MINIMUM BIAS CURRENT ERROR 

SAM~LE - AND - HOLD 
'SV +t5V 

,>--........ -0 OUT 

SOpF'J DIGITAL CONTROL 

DRIFT RATE ¥ IF C l000pF 
DRIFT 01 V m~ MAX 

15V 

REFERENCE VOLTAGE AMPLIFIER 

>--"'-0 Va = (1 +~) VREF 

1500>" 

FEATURES 
1 MINIMUM BIAS CURRENT IN REFERENCE CELL 
2 SHORT·CIRCUIT PROTECTION 

VOLTAGE FOLLOWER 

>------'----0 OUT 

-ISV 

~SOpF' 

1000 GAIN 09999 SLEW RATE· <VI ",MIN 

Zln'" _10'2 MIN. B. W. = 12MHz TYP 

Zout = 01 MAX. OUTPUT SWING .:: .t 1rN MIN. TO 50kHz 

* A small load capacitance is recommended in all applications where ' 
practical to prevent possible high frequency oscillations resulting 
from external wiring parasitics. Capacitance up to 100pF has 
negligible effect on the bandwidth or slew rate. 

©IC .MASTER 1978 

DEFIIIITIONS 

INPUT OFFSET VOLTAGE - That voltage which 
must be applied between the input terminals through 
two equal resistances to force the Ol:Itput voltage 
to zero. 

INPUT OFFSET CURRENT - The difference in 
the· currents into the two input terminals when the 
OUtput is at zero voltage. 

INPUT BIAS CURRENT - The average of the 
currents flowing intc) the input terminals when the 
output is at zero voltage. 

INPUT COMMON MODE VOLTAGE - The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE - The range of voltages 
which is exceeded at either input terminal will cause 
the amplifier to cease operating. 

COMMON MODE REJECTION RATIO - The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. 

OUTPUT VOLTAGE SWING - The peak symmet
rical output voltage swing, referred to ground, that 
can be obtained without clipping. 

INPUT RESISTANCE - The ratio of thechange in 
input voltage to the change in input current. 

OUTPUT RESISTANCE - The ratio of the change 
in output voltage to the change in output current. 

VOLTAGE GAIN - The ratio of the change in out
put voltage to the change in input voltage produc
ing it. 

BANDWIDTH - The frequency at which the voltage 
gain is 3dB below its low frequency value.' 

UNITY GAIN BANDWIDTH - The frequency at 
which the voltage gain of the amplifier is unity. 

POWER SUPPLY REJECTION RATIO - The ratio 
of the change in input offset voltage to the change 
in power supply voltage producing it. 

TRANSIENT RESPONSE - The closed loop step 
function response of the amplifier under small signal 
conditions. 

PHASE MARGIN - (1800 - ( ¢J 1 -</>2)) where </>1 
is the phase sh ift at the frequency where the absolute 
magnitude of gain is unity </> 2 is the phase shift-at a 
frequency much lower than the open loop band
width. 

SLEW RATE (Rate Limiting) - The rate at which the 
output will move between full scale stops, measured 
in terms of volts per unit time. This limit to an ideal 
step function response is due to the non-linear 
behavior in an amplifier due to its limited ability to 
produce large, rapid changes in output voltage 
(slewing) . . . restricting it to rates of change of 
voltage lower than might be predicted by observing 
the small signal frequency response. 

SETTLING TIME - Time required for output 
waveform to remain within 0.1% of final value. 

691 

'-o ..... o 
::::J 

"'0 
C 
o 
o 
E 
Q) 

(J) 

C/) 
.~ 

"-as, 
J: 



"-
0 
+J 
0 
:J 
'0 
c 
0 
.2 
E 
Q) 

en 
CIJ 
.~ 

"-
«S 
I 

, 
HA-2620/2622/2625 HARRIS 

SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION Very Wide Band, Uncompensated 

Operational Amplifiers 

FEATURES 

• GAIN BANDWIDTH PRODUCT(AV = 5) 100MHz 

• HIGH INPUT IMPEDANCE 500Ml1 

• LOW INPUT BIAS CURRENT 1nA 

• LOW INPUT OFFSET CURRENT 1nA 

• LOW INPUT OFFSET VOLTAGE O.5mV 

• HIGH GAIN 150KVIV 

• HIGH SLEW RATE 35V/J.1s 

• OUTPUT SHORT CIRCUIT PROTECTION 

APPLICATIONS 

• VIDEO AND R.F. AMPLIFIERS 

• PULSE AMPLIFIER 

• AUDIO AMPLIFIERS AND FILTERS 

• HIGH-QACTIVE FILTERS 

• HIGH-SPEED COMPARATORS 

• LOW DISTORTION OSCILLATORS 

PINOUT 

TO-99 
TOP VIEW 

BANDWIDTH CONTROL 

Case Connected to V- v-

TOP VIEW 

Package Code 2A 

Package Code 4U 

TO-116 ~ RANOWIOTH 
NC I 14 CONTROL 

NC 2 

OFFSET NULL 3 . 

INVERTING INPUT 4---i~--r ...... 

NON.INVE~J~~¥ !i ---i~-;''' 

v- 6 

NC 7 

Case Connected to V-

13 NC 

12 NC 

11 V+ 

10 OUTPUT 

9 OFFSET NULL 

8 NC 

QHSlT 

DESCRIPTION 

HA-2620/262212625 are bipolar operational amplifiers that 
feature very high input impedance (500Ml1, HA-2620) coupled 
with wide band AC performance. The high resistance of the 
input stage is complemented by low offset voltage (O.5mV, 
HA-2620) and low bias and offset current UnA, HA-2620) to 
facilitate accurate signal processing. I nput offset can be reduced 
further by means of an external nulling potentiometer. 100M Hz 
gain-bandwidth product (HA-2620/262212625 are stable for 
closed loop gains greater than 5), 35V I J.1 s slew rate and 
150,OOOV IV open-loop gain enables HA-2620/2622/2625 to 
perform high-gain amplification of very fast, wideband signals. 
These dynamic characterisitcs, coupled with fast settling times, 
make these amplifiers ideally suited to pulse amplification 
designs as well as high frequiency (e.g. video) applications. The 
frequency response of the amplifier can be tailored to exact 
design requirements by means of an external bandwidth control 
capacitor. 

In addition to its application in pulse and video amplifier de
signs HA-2620/2622/2625 is particularly suited to other high 
performance designs such 'as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 

HA-2620 and HA-2622 are guaranteed over -550 C to +1250 C. 
HA-2625 is specified from OOC to + 750 C. All devices are 
available in TO-99 cans, and 14 lead D.J.P. packages. 

SCHEMATIC 

aANOWWIDTM 
C~'''OI. 

9 

AI' 
10 

~--~~------~=-----~~~~~~~~~~." 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

aifferentiallnput Voltage 

. Peak Output Current 

I nternal Power a issipation 

Storage Temperature Range 

ELECTRICAL CHARACTERISTICS 

45.0V 

±12.0V 

Full Short Circuit Protection 
300mW 

-650C~ TA~+150oC 

HA-2620 HA·2622 HA·2625 V+ = +15 vac, V- == -15 vac 
-55°C to + 125°C -55°C to + 125°C OOC to + 75°C 

PARAMETER TEMPERATURE 

INPUT CHARACTERISTICS 

* Offset Voltage (Note 1) +250C 
Full 

* Bias Current 
+250C 

Full 

* Offset Current 
+250C 

Full 

Input Resistance +250C 

Common Mode Range Full 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain +250C 

(Notes 2 & 3) Full 

* Common Mode Rejection Ratio Full (Note 4) 

Gain Bandwidth Product +250C (Notes 2, 5, &S) 

OUTPUT CHARACTERISTICS 
Output Voltage Swing (Note 2) Full 

* Output Current (Note 3) +250C 

Full Power Bandwidth 
+250C (Notes 2, 3 & 7) 

TRANSIENT RESPONSE 
Rise Time (Notes 2, 5, 7 & 8) +250C 

* Slew Rate (Notes 2, 7, 8 & 10) +250C 

POWER SUPPL Y 
CHARACTERISTICS 
* Supply Current +250C 

* Power Supply Rejection Ratio 
Full (Note 9) 

NOTES: 1. Offset may be externally adjusted to zero. 
2. RL = 2K~. CL = 50pF 
3. Vo = .±.10.0V 
4. VCM = .±.5.0V 
5. Vo <90mV 
6. 40dB Gain 

*100% Tested For DASH 8 

©IC MASTER 1978 

MIN. 

65 

±11.0 

lOOK 
70K 

80 

±10.0 

±15 

400 

t25 

80 

TYP. MAX MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

0.5 4 3 5 3 5 mV 
6 7 7 mV 

1 15 5 25 5 25 nA 
10 35 .60 40 nA 

1 15 5 25 5 25 nA 
5 35 60 40 nA 

500 40 300 40 300 M~ 

±11.0 ±11.0 V 

150K 80K 150K 80K 150K V/V 
SOK 70K V/V 

100 14 100 74 100 dB 

100 100 100 MHz 

±12.0 ±10.0 ±12.0 ±10.0 ±12.0 V 

±22 ±10 ±18 ±10 ±18 rnA 

600 320 600 320 600 kHz 

17 45 17 45 17 45 ns 

±35 ± 20 ±35· ±20 ±35 V/~s 

3.0 3.7 3.0 4.0 3.0 4.0 rnA 

90 74 90 74 90 dB 

7. See transient response test circuits and waveforms page 3. 
8. AV = 5.0V (The HA·2620 family is not stable at unity 

gain without external compensation.) 
9. VSup = .±.9.0V to ±15.0V 

10. Vo = 5.0V 
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Closed Loop Gain < 5 . If External Compen
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TYPICAL APPllCA TIOIIS 

VIN 

HIGH IMPEDANCE COMPARATOR 

-150V 

>----j-----..... --O VOUT 

4.25V 
+5.0V. OV 

50pF' 

1N916 

FUNCTION GENERATOR 

BW~ 1 MHz 
GAIN ~ 4Od8 

5pF 

VIDEO AMPLIFIER 

I,50PF' 

VOUT 

• A small load capacllance 01 al leaS! lOpF 
(including strav capacltancet IS re!:ommended 
to prevent possible high freQuency oscillations. 

©IC MASTER 1978 

DEFINITIONS 

INPUT OFFSET VOLTAGE-That voltage which 
must be applied between the input terminals 
through two equal resistances to force the output 
voltage to zero. 

INPUT OFFSET CURRENT-The difference in the 
currents into the two input terminals when the 
output is at zero voltage. 

INPUT BIAS CURRENT-The average of the cur
rents flowing into the input terminals when the 
output is at zero voltage. 

INPUT COMMON MODE VOL TAGE-The average 
referred to ground of the voltages at the two input 
terminals. 

COMMON MODE RANGE-The range of voltages 
which is exceeded at either input terminal will 
cause the amplifier to cease operating. ' 

COMMON MODE REJECTION RATIO-The ratio 
of a specified range of input common mode voltage 
to the peak-to-peak change in input offset voltage 
over this range. 

OUTPUT VOLTAGE SWING-The peak symmetri
cal output voltage swing, referred to ground, that 
can be obtained without clipping. 

INPUT RESISTANCE-The ratio of the change in 
input voltage to the change in input current. 

OUTPUT RESiSTANCE-The ratio of the change 
in output voltage to the change in output current. 

VOL TAGE GAIN-The ratio of the change in out
put voltage to the change in input voltage pro
ducing it. 

UNITV GAIN BANDWIDTH-The frequency at 
which the voltage gain of the amplifier is unity_ 

POWER SUPPL V REJECTION RATIO-The ratio 
of the chanfje in input offset voltage to the change 
in power supply voltage producing it. 

TRANSIENT RESPONSE-The closed loop step 
function response of the amplifier under small 
signal conditions. 

GAIN BANDWIDTH PRODUCT-The product of 
the gain and the bandwidth at a given gain. 

SLEW RATE (Rate limiting) -The rate at wh ich 
the output will move between full scale stops, 
measured in terms of volts per unit time. This limit 
to an ideal step function response is due to the 
non-linear behavior in an amplifier due to its 
limited ability to produce large, rapid changes in 
output voltage (slewing) ... restricting it to rates of 
change of voltage lower than might be predicted 

. by observing the small signal frequency response. 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

HA-2630/2635 
High Performance Current Booster 

FEATURES 

• OUTPUT CURRENT ±4OOmA 

• SLEW RATE 500V/Jls 

• BANDWIDTH 8MHz 

• FULL POWER BANDWIDTH 8MHz 

• INPUT RESISTANCE 2.0x 106n 

• OUTPUT RESISTANCE 2.0n 

• POWER SUPPLY RANGE ±5V to ±20V 

• PACKAGE IS ELECTRICALLY ISOLATED 

APPllCA TIONS 

• COAXIAL CABLE DRIVERS 

• AUDIO OUTPUT AMPLIFIERS 

• SERVO MOTOR DRIVERS 

• POWER SUPPLIES (BIPOLAR) 

• PRECISION DATA RECORDING 

PINOUT 

10-8 

Top View 

Package Code 2G 

* Optional Current 
Limiting Resistor 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

DESCRIPTION 

HA-2630 and HA-2635 are monolithic, unity voltage gain 
current amplifiers delivering extremely high slew rate, wide 
bandwidth, and full power bandwidth even under heavy output 
loading conditions. This dielectrically isolated current booster 
also offers high input impedance and low output resistance. 
These devices are intended to be used in series with an opera
tional amplifier and inside the feedback loop whenever addi
tional output current is required. Output current levels are 
programmable by selecting two optional external resistors. 

These current amplifiers offer an exceptional 500V I Jl s slew 
rate and 8MHz bandwidth which allows them to be used with 
many high performance op amps in precision data recording 
and high speed coaxial cable driver designs. 2.0M ohm input 
resistance and 2 ohm output resistance coupled with ±400mA 
output current make HA-2630 and HA-2635 ideal components 
in high fidelity audio output amplifier designs. 

HA-2630 and HA-2635 are available in an electrically isolated 
TO-8 type can for ease of mounting with or without a heat 
sink. HA-2630 is specified over the -550 C to +1250 C range. 
HA-2635 is specified from OOC to + 750 C. 

SCHEMATIC 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFIC A TIONS 

ABSOLUTE MAXIMUM RATINGS 
Voltage Between V+ and V- Terminals 
Input Voltage Range 
Output Current (Note 2) 
I nternal Power 0 issipation (N ote 6) Free Air: 

In Heat Sink: 

ELECTRICAL CHARACTERISTICS 

VSupply = ±15 Volts Rl = 50 Ohms 

40V 
± V Supply 

±700mA 
1W 
4W 

R 1 = R2 = 0 Ohms 

HA-2630 

Operating Temperature Range: 
-55°C ~ TA ~ +1250 C 

OOC ~ T A ~ + 75°C 
Storage Temperature Range: 

-65°C ~ TA ~ +1500 C 

Unless otherwise specified. 

HA-2635 

(HA-2630) 
(HA-2635) 

-55°C to +1250C OOC to +750C 

PARAMETER TEMP. MIN. 

INPUT CHARACTERISTICS 
*Bias Current +25 0C 

Full 

I nput Resistance +250C 

Input Capacitance +250C 

TRANSF-ER CHARACTERISTICS 
Voltage Gain (Note 1) Full .85 

*Offset Voltage (VOUT - VIN) +25 0C 
Full 

Bandwidth (-3dB) +250C 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing Full ±10 

* Output Current (Note 1) Full ±300 

Output Resistance +250C 

Full Power Bandwidth (Note 1) +250C 

TRANSIENT RESPONSE 
Rise Time (Note 3) +250 C 

Slew Rate (Note 4) +250C 200 

POWER SUPPLY CHARACTERISTICS 
* Supply Current Full 

Supply Voltage Range Full ±5 

Power Supply Rejection Ratio (Note 5) Full 

NOTES: 1. VO=±,10V 
2. Heat sink is required for continuous short circuit 

protection, regardless of current limit setting. 
3. Vo = 0.4V p-p. 
4. Vo = 10V p-p. 

-11:100% Tested For DASH 8 

©IC MASTER 1978 

TYP. 

30 

2.0 

5.0 

.95 

70 

8.0 

±400 

2.0 

8.0 

30 

500 

15 

66 

MAX. MIN. TYP. MAX. UNITS 

150 30 150 ].lA 
200 200 ].lA 

2.0 Mn 

5.0 pF 

.85 .95 V/V 

±200 70 ±200 mV 
±300 ±300 mV 

8.0 MHz 

±10 V 

±300 ±400 rnA 

2.0 n 

8.0 MHz 

30 ns 

200 500 V/].ls 

20 15 23 rnA 

±20 ±5 ±20 V 

66 dB 

5. t.VSUPPLY= ±.5V. 
6. Without heat sink, derate by 14mW/oe ambient 

temperature above 1000 e ambient, with heat 
sink, derate by 67mW/oC case temperature above 
1150 e case. 
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PERFORMANCE CURVES 

V+ = 15VDC, V- = 15VDC, T A = 25°C UNLESS OTHERWISE STATED 

OUTPUT SWING 
(R LIMIT = on) 

11.5r---..... ----r--r--"'T"""---..----,...----. 

151---r---t--t__-+_-7'.!~~___1I---I 

::. 
~. t 101--1--_+-7~~-~-_+-___1I-~ 
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~ 
o 5h~T-_+--t__-+_--+-___1-~ 

~ 1.2 

-u 1 

1.0 

5 
~ 

9 .. 
> 

~ .8 

j 

10 15 20 
Supply Voltage It Volts) 

NORMALIZED AC PARAMETERS vs. 
TEMPERATURE (RL=50n) 

"j"-o-.... ~ 
/ 

~/ 
i-""'" 

-~ 
'~EWRATE 

-50 -25 

-3dbBANDWI~ 

+25 +50 +75 +100 +125 

Tem~ ... ture.IOC) 

OUTPUT CURRENT LIMITING vs. 
LIMiTING RESIST ANtE 

., 

II 
Ii i , 

1000 

+1 LIMIT (H,' , I 11\ I 

I 
~ -I LIMIT (RZ' 

"" ..... 
f=f= -- - ~~ i--- r- -- -

10 

-I-

-I-

10 
::-- ..... 

100 
LimitintResisllnc:t.lm 

POWER DISSIPATION V$. LIMITING RESISTANCE 
WITH OUTPUT SHORTED TO GROUND; VIN = +10V 

:1 j I I Iii iii I 
I I I I I I I I I I I 

3 
"-"~t-- I I i i 

n---... r--r-.. 
2 

I I I 

1 

10 12 14 16 18 20 

Limitint Resistance, ( III 

-20 

OPEN I.OOP FREQUENCY AND 
PHASE RESPONSE (RL = 50n. CL :::::10pf) 

---... 
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90 
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I 
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0 -3 
lOOK 1M 10M 

3 15 
100M 

1.2 

I 

1.0 

.9 

.8 

7 

F .... u'""'y.Hz 

NORMALIZED AC PARAMETERS vs. 
SUPPLY VOLTAGE (R L = 50m 
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~ ~ 
P""' 

-
!sLEW RATE 

I 
10 12 14 16 18 20 

Supply VOlt •. iVoltsl 

OUTPUT CURRENT CHARACTERISTIC 

mr" I. L,// / i Rl' 20.; 
7.5r--

~Rl.15.0~: V 50 

I I J / I 2.5 

I I/Rl'2.5" 50 -200 -150 ·100 -50 
50 100 150 200 2 50 II /11 

"tttE H2' 2.5'1 / -5.0 

!R2t5.on I 
-7.5 , J R2= uiii 1 R~=20d I I -10.0 I 

Output Load Current, (mA) 

MAXIMUM ALLOWABLE INTERNAL 
POWER DISSIPATION vs. TEMPERATURE 

Temporalur.oC 

I I 
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. TYPICAL APPLICATION 

20db, 5MHz VIDEO COAXIAL LINE DRIVER 

HA-2S30 HA-2630 

3pF 

NOTE: Rl and R21ead length should be minimal. 

LINE DRIVER PULSE RESPONSE 

. 

l 

-, . 
I -

. 

I -
: 

Horizontal Scale = 200ns/Div. 

Upper Trace: Input, 200mV IDiv. 

Lower Trace: Output, 2V 10 iv. 

SOME OTHER APPLICATIONS 

• BIPOLAR POWER SUPPLY 

• FUNCTION GENERATOR OUTPUT 

• DEFLECTION COIL DRIVE 

• AUDIO OUTPUT AMPLIFIER 

©IC MASTER 1978 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• OUTPUT VOLTAGE SWING ±35V 

• SUPPLY VOLTAGE ±10V TO ±40V 

• OFFSET CURRENT 5nA 

• BANDWIDTH 4MHz 

• SLEW RATE 5V/ps 

• COMMON MODE INPUT VOLTAGE SWING ±35V 

• OUTPUT OVERLOAD PROTECTION 

APPllCA TIONS 

• INDUSTRIAL CONTROL SYSTEMS 

• POWER SUPPLIES 

• HIGH VOLTAGE REGULATORS 

• RESOLVER EXCITATION 

• SIGNAL CONDITIONING 

PINOUT 

TO-99 
Top View 

OFFSET 
ADJUST V-

Package Code 2A 

CAUTION: These devices are sensitive to electrostatic. discharge. 
Users should follow Ie Handling Procedures specified on pg. 1-4. 

HA-2640/2645 
High Voltage 

Operational Amplifier 

DESCRIPTION 

HA-2640 and HA-2645 are monolithic operational amplifiers 
which are designed to deliver unprecedented dynamic specifica
tions for a high voltage internally compensated device. These 
dielectrically isolated devices offer very low values for offset 
voltage and offset current coupled with large output voltage 
swing and common mode input voltage. 

For maximum reliability, these amplifiers offer unconditional 
output overload protection through current limiting and a chip 
temperature sensing circuit. This sensing device turns the 
amplifier "off", when the chip reaches a certain temperature 
level. 

These ampJifers deliver ±35V common mode input voltage 
swing, ±35V output voltage swing, and up to ±40V supply range 
for use in such designs as regulators, power supplies, and indus
trial control systems. 4MHz gain bandwidth and 5V I /J. s slew 
rate make these devices excellent components for high perfor
mance signal conditioning applications. Outstanding input and 
output voltage swings coupled with a low 5nA offset current 
make these amplifiers excellent components for resolver excit
ation designs. 

HA-2640 and HA-2645 are available in metal can (TO-99) 
packages and can be used as high performance pin-to-pin 
replacements for many general.purpose op amps. HA-2640 is 
specified from -550 C to + 1250 C and HA-2645 is specified over 
the OOC to +750 C range. 

SCHEMATIC 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 100V 

Input Voltage Range ±37V 

Output Current/Full Short Circuit Protection 

Internal Power Dissipation 680mW* 

*Derate by 4.6mW/oC above +250 C 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 

-55°C $. TA $. +1250 C (HA-2640) 

OOC $. T A$.+ 75°C (HA-2645) 

Storage Temperature Range 

-65°C $. TA $. +1500 C 

VSupply = ±40V, RL = 5K, Unless Otherwise Specified. 

HA-2640 HA-2645 
-55°C to +1250 C OOC to +750 C 

PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 
INPUT CHARACTERISTICS 

* Offset Voltage 

Offset Voltage Average Drift 

* Bias Current 

* Offset Current 

I nput Resistance 

Common Mode Range 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 8) 

* Common Mode Rejection Ratio (Note 1) 

Unity Gain Bandwidth (Note 2) 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing' 

* Output Current (Note 9) 

Output Resistance 

Full Power Bandwidth (Note 3) 

TRANSIENT RESPONSE (Note 7) 
Rise Time (Notes 4,6) 

Overshoot (Notes 4, 6) 

Slew Rate (Note 6) 

POWER SUPPLY CHARACTERISTI CS 
* Supply Current 

Supply Voltage Range 

* Power Supply Rejection Ratio (Note 5) 

·100% Tested For DASH 8 

©IC MASTER 1978 

NOTES: 1. VCM = i.30V 
2 .. Vo = 90mV 

+250 C 2 
Full 

Full 15 

+250 C 10 
Full 

+250 C 5 
Full 

+250 C 50 250 

Full ±35 

+250C lOOK 200K 
'Full 75K 

Full 80 100 

+250C 4 

Full ±35 

+250 C ±12 ±15 

+250C 500 

+250 C 23 

+250C 60 

+250 C 15 

+250 C 5 

+250 C 3.2 

Full ±10 

Full 80 90 

3. Vo = i.35V 
'4. Vo = i.200mV 

4 2 6 mV 
6 7 mV 

15 }.lV/oC 

25 12 30 nA 
50 50 nA 

12 15 30 nA 
35 50 nA 

40 200 Mr2 

±35 V 

lOOK 200K V/V 
75K V/V 

74 100 dB 

4 MHz 

±35 V 

±10 ±12 mA 

500 r2 

23 kHz 

60 ns 

15 % 

5 V/Ws 

3.8 3.2 4.5 mA 

±40 ±1O ±40 V 

74 90 dB 

5. Vs = i.10V to i.40V 8. ,~No = 

6. AV = 1 9. RL=lKH 
7. C L =50pF 
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PERFORMANCE CURVES 

V+ = V- = 4OVDC. TA = +250 C UNLESS OTHERWISE STATED 

702 

25 

20 

<t 

INPUT BIAS AND OFFSET CURRENT 
vs TEMPERATURE 

i\ C 15 .... 
C 
~ 
::; 10 

U 

~,," I 
I 

~ 

u 
o 
Ln 
N 
+ 

5 

0 

S 1.4 

"C 

~ 
~ 1.2 

a: 
Q) 

~ 1.0 

> 
"C 
Q) 

.!::! .8 
Cii 
§ 
o 

Z 

> 1.2/ 

~I I 
Q 

"" ~ "'-81AS CURRENT I I 
10... I --... 

OfFrT CURRiNT 

-50 -25 +25 +50 +15 +100 

Temperature,oC 

NORMALIZED AC PARAMETERS 
vs TEMPERATURE 

'" " r--..... SLEW RATE 

-
'" 

+125 

--... 
~~ r---...... 

-50 -25 +25 +50 +75 +100 

Temperature,oC 

NORMALIZED AC PARAMETERS 
vs SUPPLY VOLTAGE AT +250C 

+125 

... 1.11--~--1---+----+---t----+-----i 

1 I 
Oi 
a: 1~-~~--4--=~ __ --~----~--"~ 
G) 
:::;) 

Cii 
> 
-g .91-------<;..-...,.tC--+--~--_i_--_+_-____1 
.!::! 
Cii 

~ 
z 

Supply Voltage, Volts 

INPUT NOISE CHARACTERISTICS 
..------r----....-----r-------.w 14 

@6r-~-+~--~----~--~~ 
3> 51--------30..t--~-_+_---_+_---_1 

~ 
.~f 

c 
-:41-----+-~~~_+_---_+_---_1 
,~ 
o 

~ 3~---+_---~~---_+_---_1 

! c 
> 
~ 2~---+_---_+_~~~~~ 

c. 
c 

o 
z 

lOL-___ ..l.-___ -'--___ --L.. ___ -::' 10- 13 

10 100 I K 10K lOOK 

Frequency Hz 

OPEN LOOP fREQUENCY AND 
PHASE RESPONSE 

co 120 1----+--.--::~-+--_+_--+_---1r-------+-___1 
"C 

c· 
'co 
~ 80~-_4---+~~~--~+_-~~--+~ 
Q) 
Cl 

~ 
C 401----+---+---_+_-~~~~~~~~ 

> 
c. 
o 
o 
-I 
C 
Q) 

C. 
o ~O~--+---+--_+_--+_-__1---+~ 

10 

OPEN LOOP FREQUENCY RESPONSE FOR VARIOUS 
VALUES OF CAPACITORS FROM BANDWIDTH 

CONTROL PIN TO GROUND 

0. 40 
0 

r 0 

I 

, 300pF 
-I II.OOOpF 
C 
Q) 0

1 I c. 
I 0 

t 

.J I 
-'IU 

I I 
I I I I I I 

L-.-I I I r 

10 100 IK 10K lOOK 1M 10M 

Frequency Hz . 

NOTE: External Compensation Components are not Required for 
Stability, But May be Added to Reduce Bandwidth if Desided, 
C L '" 100pF is Also Required for StabilitY Only if External 
Compensation Capacitor is Used. 
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PERFORMANCE CURVES (continued)' 

100 

en 
c: 
'3: 
en 10. 

CI) 
en 
!! 
"0 
> 
.::.! 
co 
CI) 

a.. 
I 
o 
i 1. 
.::.! 
co 
CI) 

a.. 

O. 

0 

0 

I 

OUTPUT VOLTAGE SWING 
vs FREQUENCY AT +250 C 

f-- VSUPPl Y = t40V 

" 
'-- VSUPPl Y = t20V " "'"' -'.: 

~ VSUPPl Y = tlOV ""'ii 

~ 
~ 
~ 

IK 10K lOOK 

Frequency, Hz 

~ 

1M 

SWITCHING WAVEFORM AND TEST CIRCUIT 

VOLTAGE FOLLOWER 
PULSE RESPONSE 

" J 
I 
~ 

, 
\ 
\ 
~ 

RL = 5K, CL = 50pF 
Vertical = 10V/Div, T A = +250 C 
Horizontal = 5~s/Div, Vs = ±40V 

iN 

OUTPUT CURRENT CHARACTERISTIC 

Output Load Current, rnA 

SLEW RATE AND TRANSIENT 
RESPONSE TEST CI RCUIT 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• SLEW RATE 5V/Ils 

• BANDWIDTH 8MHz 

• BIAS CURRENT 35nA 

• AV. OFFSET VOLTAGE DRIFT 81lV/oC 

• POWER CONSUMPTION 75mW 

• SUPPLY VOLTAGE RANGE ±2V TO ±20V 

APPLICATIONS 

• VIDEO AMPLIFIERS 

• HIGH IMPEDANCE, WIDEBAND BUFFERS 

• INTEGRATORS 

• AUDIO AMPLIFIERS 

• ACTIVE FILTERS 

PINOUT 
TOP VIEW 

TO-99 V+ Package Code 2A 

TO-116 

NOTE: Case CDnnecled ID v- v-

N/C 1 

OUT 2 

OFFSET { : 

IN {: 

V- 7 

TOP VIEW 

14 V+ 

13 NIC 

12 OUT 

11} OFFSET 
~-".X-,-1D 

: }IN 

NOTE: BDltDm bl package is cDnnecled tD V-, 

Package Code 4U 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HA-2650/2655 
Dual High Performance 

Operational Amplifier 

DESCRIPTION 

HA-265012655 contains two internally compensated opera
tional amplifiers offering high slew rate and high frequency 
performance combined with exceptional DC characteristics. 
5V/Il sec slew rate and 8MHz bandwidth make th,ese amplifiers 
suitable for processing fast, wideband signals extending into the 
video frequency spectrum. Signal processing accuracy is en
hanced by front-end performance that indudes 1.5mV offset 
Voltage, 811 V 10C offset voltage drift and low offset and bias 
current (lnA and 35nA respectively). Offset voltage can be 
trimmed tei zero on the devices offered in dual-in-line packages. 
Signal conditioning is further enhanced by 500Mn input imp
edance. 

Applications for HA-265012655 include video circuit designs 
such as high impedance buffers, integrators, tone generators 
and filters. These amplifiers are also ideal components for 
active filtering of audio and voice signals. 

HA-265012655 are offered in 14 pin D.I.P. and metal TO-99 
packages and are also available in dice form. HA-2650 is spec
ified from -550 C to +1250 C. HA-2655 operates from OOC 
to +750 C. 

SCHEMATIC 

I---lIASlOflWD •• ~I -----011 •.• 0" ... _ •. _ -------~ 

!~·--t-"' I I 
I 044 , OH,::I----"1f-4-'et-----c; 
I I 

I·' Oft P53 1 

I ; 

: I I I: I 
: I! I:! 

: IUil 
~~t~g-:~~--L-L-1----LL~t=it=C~-L1-~ 

I 
I 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICA 110WS 

ABSOLUTE MAXIMUM RATINGS 
T A = +250 C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 
Differential I nput Voltage 
I nput Voltage (Note 1) 

Output Short Circuit Duration 

ELECTRICAL CHARACTERISTICS 
V+= 15V V-=-15V 

PARAMETER 

INPUT CHARACTERISTICS 
* Offset Voltage 

Av. Offset Voltage Drift 

*Bias Current 

* Offset Current 

Common Mode Range 

Differential I nput Resistance 

Common Mode Input Resistance 

I nput Capacitance 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 3ab) 

*Common Mode Rejection Ratio (Note 4) 

OUTPUT CHARACTERISTICS 

*Output Voltage Swing (Note 3c) 

Full Power Bandwidth (Note 5) 

Output Current (Note 3a) 

Output Resistance 

TRANSIENT RESPONSE (Note 6) 

Rise Time (Note 7) . 

Overshoot (Note 7) 

Slew Rate 

POWER SUPPLY CHARACTERISTICS 

*Supply Current 

* Power Supply Rejection Ratio (Note 8) 

NOTES: 1. For supply voltages less than ±15V, 

the absolute maximum input voltage 
is equal to the supply voltage. 

2. Derate at 4.7mW/oC at ambient tem
peratures above +11 OOC. 

3. (a) Vo = ±10V (b) RL = 2K 
(c) RL = 10K 

* 100% Tested For DASH 8 

©IC MASTER 1978 

40.0V 
!3O.OV 
±15.0V 

Indefinite 

TEMP. 

+250C 
Full 

Full 

+25 0C 
Full 

+25 0C 
Full 

Full 

+250C 

+250C 

+250C 

+250C 
Full 

+250C 
Full 

+250 C 
Full 

+250 C 

+250C 

+250C 

+250C 

+250C 

+250C 

+250C 

+250C 
Full 

Power Dissipation (Note 2) TO-99 
TO-116 

Operating Temperature Range: 

300mW 
300mW 

HA-2650 -55°C :S T A ~ + 125°C 
HA-2655 O~C :S T A ~ +750 C 

Storage Temperature Range -65°C $ T A :S + 150°C 

HA-2650 HA-2655 
-55°C to +125ciC OOC to +750C 

MIN. TYP. MAX. MIN. TYP. 

1.5 3 2 
5 

8 8 

35 100 50 
200 

1 30 2 
60 

±13 ±13 

~ 20 5 20 

500 500 

5 5 

25K 40K 20K 40K 
20K 15K 

80 100 74 100 
80 74 

±13 ±14 ±13 ±14 
±13 ±13 

30 80 30 80 

±20 :t18 

100 100 

40 40 

15 15 

±2 :t5 ±2 :t5 

2.5 3 3 

80 100 74 100 
80 74 

4. V eM = ±5.0V 
5. AV = 1, RL = 2K, Vo = 20Vpp 
6. See transient response/slew rate circuit. 
7. Vin = 200m V 
8. il V = ~.OV 

MAX. UNITS 

5 mV 
7 mV 

/-tV 1°C 
200 nA 
300 nA 

60 nA 
100 nA 

V· 

Mn 

Mn 

pF 

V/V 
V/V 

dB 
dB 

V 
V . 

KHz 

rnA 

n 

ns 

% 

V/Jls 

4 rnA 

dB 
dB 
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V+ = +15V, V- = -15V, TA = +250 C Unless Otherwise Stated. 

OPEN LOOP FREQUENCY RESPONSE 
100 r- r-- ;-- - ;--

f-i-
~ro-I"- r- - r-

aD ~ r- ~ - r- I 
I"- - r-~ - f--

00 

~60 ~ GAIN - r-

" \ 
45° 

z -< - I"-
<.:I 
..,40 
<.:I 
< :; 

- - ~~ 
I". "--

900 

0 
> PHASE 
... 20 
0 
g "" 

135° 

* 
r- f-- f-- f-- ~ 180" 

f-- l"- f\. 
-20 '--

10 100 lK 10K lOOK 

FREQUENCY Hz 

1M 10M 100M 

'" a:: > 
... .n 
::U+' 
~~ 
« a::..,-
~~ 
u< 
<> 
co 
..,~ 

~~ 
<a:: 
:Ea:: 
a:: W 
0 ..... 
z~ 

1.1 

1.0 

0.9 

O.B 

0.7 

o 

NORMALIZED AC PARAMETERS VS. SUPPL Y VOLTAGE 

SLEW RATE 

/ 
/v 

J'f" 1/ 
/ 

)1 
!5 

~/ ? I"""" 

V / 
~ 

VI 
BANDWIDTH 

I 

!10 
SUPPLY VOLTAGE 

INPUT NOISE VOLTAGE VS. FREQUEWCY 

:!:lS 

~/ 

:!2O 

7orK----~----r----.----~----,_----~----r_--~ 

~ 60 

~ 
'~ 10KUSOURCE RESISTANCE 

'" ~ 
~ 40 
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FREQUENCY (Hzl 

30 

10 

CL 

CL 

'" :; 
0 

?! 
C) 

z 
~ 1.0 .., 
C) 

< :; 
0 
> 
~ 

~ 
~ 
OJ 
0 

0.1 

.01 

100 

1.2 
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~1. 1 

~ 

~ 
~ 1.0 
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:: 
< 
> 
o 
~ .9 
:::; 
c 
~ 
o 
z L .8 

-55 

3.0 

2.5 

2.0 

1.5 

1.0 
-55 

OUTPUT VOLTAGE SWING VS FREQUENCY 

Vo = 2av 

Vo -IBV \ i 

Vo=BV 1'\\ ~ 

" :\ ~~ 1\ 
I 

Vo: 2V 

(Voltage Followerl 
RL = 2K 
CL = 511!1~. 

lK 10K 
FREQUENCY Hz 

1\ 

'1\ 
1\ [\ 

['0 
" " 

lOOK 

NORMALIZED AC PARAMETERS VS TEMPERATURE 

- --"- ". 
.--

/ V ............ 

" I 
V "" ~ 

lifI 
Vs = :!:15V 

Vs = :!:10V 
Vs = :!:5V 
Vs = :!:2V 

1M 

./ ( ~~ 
SLEW RATE BANDWIDTH 

I I I I 
-25 +25 +50 +75 .125 

TEMPERATURE (OC) 

POWER SUPPl ~ CURRENT VS. TEMPERATURE 

-25 +25 +50 .75 '125 

TEMPERATURE 1°C) 
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PERFORMANCE;'CIIARACTERISTICS 

TRANSIENT RESPONSE!SLEWRATE CIRCUIT SLEWING WAVEFORM 

-:10 

I-

-
: 

-. ,. .. . ... ... . , . 
, 

'7 , 
VOUT ~ - '" -- . 

: 
: 

Note: Numbers in parentheses refer to the second half of 
TO-116 package. 

VERTICAL 5V/DIV. HORIZONTAL lJ.Ls/DiV. 

TYPICAL APPllCA TIONS 

©IC MASTER 1978 

LOW COST HIGH FREQUENCY GENERATOR 

R2 
.-__ ~~ ____________________________ E-,o ~ 

2 

5 

R R 

ABSOLUTE-VALUE CIRCUIT 

R R 

f=4R lC I~' 
3 3 \R2J 

(Eo)pp = 2Vz(:f) 

EiO-~NV~----~~----~------~~1---~~--~ 

HIGH IMPEDANCE 
HIGH GAIN 

R 

HIGH FREQUENCY INVERTING AMP 
lK 9 

-15V 

lOOK 

+15V 

>--e--.<J Eo = lEil 

BW = 100KHz 
AV = 100 

Zin = 2 x 109n 
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HARRIS 
SEMICONDUCTOR 

HA-2700/2704/2705 III A DIVISION OF HARRIS CORPORATION low Power, High Performance 
Operational Amplifiers 

FEATURES 

• LOW POWER DISSIPATION 

• HIGH SLEW RATE 

• HIGH OPEN LOOP GAIN 

• LOW INPUT BIAS CURRENT 

• LOW OFFSET VOLTAGE 

• HIGH CM rr 

• WIDE POWER SUPPLY RANGE 

APPLICATIONS 

• HIGH GAIN AMPLIFIER 

• INSTRUMENTATION AMPLIFIERS 

• ACTIVE FILTERS 

• TELEMETRY SYSTEMS 

• BATTERY-POWERED EQUIPMENT 

PINOUT 

TO-99 OFFSET ADJ. 

Case Connected to V- V-CASE 

TOP VIEW 

I I 

2.24mW AT ±15.0V 

20V/p.s 

300K{RL = 2Kn) 

5nA 

O.5mV 

lO6dB 

±5.5V TO ±20.0V 

Package Code 2A 

Package Code 4U 
TO-116 1 

N.C.l---1 ~14N.C. 
OFFSET AOJ 2 

GUARD 3 

- INPUT 4 --+-I 

+ INPUT 5--+-1 

GUARD 6 

v- 7 

TOP VIEW 
Case Connected to V-

13 N.C. 

12 OFFSET AOJ 

11 V+ 

10 OUll'UT 

9 N.C 

8 N.C. 

CA UTI 0 N: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

DESCRIPTION 

HA-2700/2704/2705 are internally compensated operational 
amplifiers which employ dielectric isolation to achieve excellent 
DC and dynamic performance with very low quiescent power 
consumption. 

DC performance of the amplifier input is characterized by high 
CMRR (106dB), low offset voltage (O.5mV, HA-2700 and 
HA-2704; 1 mV, HA-2705) along with low bias and offset 
current (5.0nA and 2.5nA respectively). These input specifi
cations, in conjunction with offset null capability and open
loop gain of 300,000V IV, enable HA-270012704/2705 to 
provide accurate, high-gain signal amplification. Gain band
width 1 MHz and slew rate of 20V / J.l s all ow for processing of 
fast, wideband signals. Input and output signal amplitudes of 
at least ±ll volts can beaccomodated while providing output 
drive capability of 10mA. For maximum reliability, the output 
is protected in the event of short circuits to ground. 

These amplifiers operate from a wide range of supplies (±5.5V to 
±20V) with a maximum quiescent supply drain of only l50p.A. 
HA-270012704/2705 are, therefore, ideally suited to low-power 
instrumentation and filtering applications that require fast, 
accurate response over a wide range of signal frequency. 

These amplifers are available in three performance grades: 
HA-2700 is rated for operation from -550 C to +1250 C; HA-
2704 is specified over -250 C to +850 C; HA-2705 is specified 
from OOC to +750 C. All three devices are available in TO-99 
cans or 14 lead D.I.P. packages. 

SCHEMATIC 

NOMfNALCURAENn _,~ 

MtCIIIOAMI"fAES. 

"g 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage 
Internal Power Dissipation (Note 7) 
Storage Temperature 

ELECTRICAL CHARACTERISTICS 

V+ = +15.0 V.D.C. 

44.0V 
±18.0V 
300mW 
-650C ~ TA 5+1500C 

V- = -15.0 V.D.C. 

HA-2700 HA-2704 HA-2705 
-550C to +1250 C -250C to +850C OOC to +750C 

PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

INPUT CHARACTERISTICS 

* Offset Voltage (Note 1) +250C 0.5 3.0 0.5 3.0 1.0 5.0 
Full 5.0 6.0 7.0 

* Bias Current +250C 5.0 20.0 5.0 20.0 5.0 40.0 
Full 50.0 50.0 70.0 

* Offset Current +250C 2.5 10.0 2.5 10.0 2.5 15.0 
Full 30.0 30.0 40.0 

Common Mode Range Full ±11.0 ±11.0 ~11.0 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain +250C 200K 300K 200K 300K ~OOK 300K 

(Notes 2 & 3) Full lOOK lOOK lOOK 

* Common Mode Rejection Ratio 
Full 86 106 86 106 80 106 (Note 4) 

Gain Bandwidth Product (Note 2) +250C 1.0 1.0 1.0 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 2) +250 C ±12.0 ±13.0 ±12.0 ±13.0 ±12.0 ±13.0 
Full ±11.0 ±11.0 ±11.0 

Output Current (Note 3) +250C 10 10 10 

TRANSIENT RESPONSE 
CHARACTERISTICS 
* Slew Rate (Notes 2 & 6) +250 C 10 20 10 20 10 20 

POWER SUPPLY 
CHARACTERISTICS 
* Supply Current +250C 75 150 15 150 75 150 

* Power Supply Rejection Ratio 
Full 86 100 86 100 80 100 (Note 5) 

NOTES: 1. Can be adjusted to zero with 1 megohm pot between Pins 1 and 8 with the tap to Pin 7. 

2. RL=2K, CL=100pF 

3. Va = ±10.0V 

4. VCM = ±5.0V 

5. Vs = ±10.0V to ±20.0V 

6. AV = 5 

7. Derate by 6.6 mW/oC above 105°C. 

*100% Tested For DASH 8 

©IC MASTER 1978 

UNITS 

mV 
mV 

nA 
nA 

nA 
nA 

V 

V/V 
V/V 

dB 

MHz 

V 
v· 

rnA 

V/l1s 

l1 A 

dB 
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TYPICAL PERFORMANCE CURVES 

;c 

OFFSET VOLTAGE AS A FUNCTION OF TEMPERATURE 

1 

I 

2 

3 

4 

5 
-55 -25 25 50 15 

TEMPERATURE (OC) 

BIAS CURRENT AS A FUNCTION OF 
COMMON MODE VOLTAGE 

100 125 

~.---._---r--_.--r_--.-----~TT--_. 
Vs = !IS.OV 

400t__-+---+----+---+----i- TA : +25"C 

~~-4--~--+---~_+--~1 ~+-~ 

l00~-4_-~-_4----~--4_--~--~--~ 

-IOO~--_+_'-~--_4---~--4_--+---_4-~ 

-200t-----I----+---_4---~-4_---+--_4---., 

-300~---+---+--__+--+__-_+_--+---__+--__1 

-400t-----+----+---_4---~-4_--+--_4--~ 

-~~--~--~--~----~--~-~--~-~ 
-20 

1000 

900 

BOO 

-15 -10 -5 10 IS 
COMMON MOOE VOLTAGE 'V) 

POWER SUPPLY CURRENT AS A FUNCTION OF 
DIFFERENTIAL INPUT VOLTAGE 

20 

i i ! ~:: :!:O~-
I -= 1011 

1 I 
~600 
B~ 
> 

~400 
a: 300 
3 
~200 

100 

0 

J 

/ 
~ 

! 

lDO 200 3011 400 SOD 

OIFFERENTlALIIlf'UT VOLTAGE (mV) 

30 

zo 

10 

INPUT BIAS CURRENT.AND OFFSET CURRENT 
AS A FUNCTION OF TEMPERATURE 

BIAS CURRENT - OFFSET CURRENT 

-10 

-201..1 __ --L. __ ..L.-_--'-__ ..L.-_--'-__ ..L.-_...J 
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NOTE: Open loop (comparator) applications are 
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TYPICAL PEIlFORMAfiCE CURVES (continued) 

PHASE-FREQUENCY RESPONSE FOR THE HA-2700 
180 
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120 
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"-.... , 
PHASE ANG LE __ -

CD 80 

I 60 z 

~ 40 

-i"'"~ -...... 
-~ .. 

~" ...... 
20 -- -....... 
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-40 

-60 ---
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FREQUENCY - Ifz 

TYPICAL APPLICATIONS 
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HIGH GAIN AMPLIFIER (100 VIV) DIFFERENTIAL INPUT INSTRUMENTATION AMPLIFIER 

SCALE: 
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Verttcal _ 5.0V/dlvlslon 

10KIl 

---- ---~--~'--iiil--~-..... +-+"'f-- ---- ---- ----

" 
\ 

.. ~ _._-- --'-- . __ .- ._-_ .. _-_. ----~~-. 

DIFFERENTIAL 
INPUT 

~ r-------t 

THE GAIN IS GIVEN BY: 

UNITY GAIN VOLTAGE FOLLOWER 

~ .... -_OOUT 

INU-----i 

Non-inverting unity gain with a 2KQand 100pF load 
TOP: V IN = 10.0V Peak to Peak 
BOTTOM: V OUT 
SCALE: HOrIZontal -1 fJs/division 

Vertical -5.0V /division 

NOTE: Faster increase rise and fall time and increase 
distortion on output wave form. 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• WIDE PROGRAMMING RANGE 

SLEW RATE 
BANDWIDTH 
BIAS CURRENT 
SUPPLY CURRENT 

• WIDE POWER SUPPLY RANGE 

0.06 TO 6V III s 
5kHz TO 10MHz 

0.4 TO 50nA 
lp.A TO 1.5mA 

±1.2 TO ±18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 
RANGE 

APPLICATIONS 

• ACTIVE FILTERS 

• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 

• MODULATORS 

• BATTERY-POWERED EQUIPMENT 

PINOUT 

TO-99 

Top View 

OFFSET 

NULl@ 

ISET 

Package Code 2A 

INVERTING ~ OUTPUT 
INPUT~ 

\ ....l _ / 

~3 ~ 
NON-INVERTING 0 OFFSET 

INPUT NULL 
V-

NOTE: Case tied to V 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HA-2720/25 
Wide Range Programmable 

Operational Amplifier 

DESCRIPTION 

HA-272012725 programmable amplifiers are internally compen
sated monolithic devices offering a wide range of performance, 
that can be controlled by adjusting the circuits' "set" current 
USET). By means of adjusting an external resistor or current 
source, power dissipation, slew rate, bandwidth, output current 
and input noise can be programmed to desired levels. This 
versatile adjustment capability enables HA-2720/2725 to pro
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2720 and HA-2725 can, therefore, be utilized as the stand
ard amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-272012725 is that operating charac
teristics remain virtually constant over a wide supply range 
(±1.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipment. A primary application for HA-2720/2725 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA-
2720/2725 can be used for designs such as current controlled 
oscillators modulators, sample and hold circuits and variable 
active filters. 

HA- 2720 is guaranteed over -550 C to +1250 C. HA-2725 is 
specified from OOC to +75 0 C. Both parts are available in TO-99 
cans or dice form. 

SCHEMATIC 

i 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage 
Input Voltage (Note 1) 

ISET (Current at ISET) 
VSET (Voltage to Gnd. at ISET) 

ELECTRICAL CHARACTERISTICS 
V+ = +3.0V, V- = -3.0V 

PARAMETER TEMP. 

INPUT CHARACTERISTICS 
*Offset Voltage 25°C 

Full 

Offset Current 25°C 
Full 

Bias Current 25°C 
Full 

Input Resistance 25°C 

I nput Capacitance. 25°C 

TRANSFER CHARACTERISTICS 
*large Signal Voltage Gain (Note 9) 25°C 

Full 

*Common Mode Rejection Ratio (Note 4) Full 

OUTPUT CHARACTERISTICS 
*Output Voltage Swing (Note 3) 25°C 

Full 

Output Current (Note 5) 25°C 

Output Resistance 25°C 

Output Short-Circuit Current 25°C 

TRANSIENT RESPONSE 
Rise Time (Note 6) 25°C 

Overshoot (Note 6) 25°C 

Slew Rate (Note 7) 250C 

POWER SUPPLY CHARACTERI.STICS 
Supply Current 25°C 

Full 

*Power Supply Rejection Ratio (Note 8) Full 

*100% Tested For DASH 8 

©IC MASTER 1978 

Power Dissipation (Note 2) 300mW 
Operating Temperature Range: 

HA-2720 -55°C ~ TA ~ +1250 C 
HA-2725 OOC ~ T A ~ + 75°C 

45.0V 

±30.0V 
±15.0V 
500,llA 

V+ - 2.0V ~ VSET ~ V+ Storage Temperature Range -65°C ~ T A ~ +1500 C 

HA-2720 HA-2725 
-55°C to +1250 C OOC to +750 C 

ISET = 1.5J1A ISET = 15,llA ISET = 1.5,llA ISET = 15,llA 
MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

2.0 3.0 2.0 3.0 2.0 5.0 2.0 5.0 mV 
5.0· 5.0 7.0 7.0 mV 

0.5 3.0 1.0 10 0.5 5.0 1.0 10 nA 
7.5 20 7.5 20 nA 

2.0 5.0 8.0 20 2.0 10 8.0 30 nA 
10 40 10 40 nA 

50 5 50 5 MQ 

3.0 3.0 3.0 3.0 pF 

20K 40K 20K 40K 15K 40K 15K 40K V/V 
15K 15K 10K 10K V/V 

80 80 74 74 dB 

±2.0 ±2.2 ±2.0 ±2.2 ±2.0 ±2.2 ±2.0 ±2.2 V 
±2.0 ±1.9 ±2.0 ±2.0 V 

±0.2 .±2.0 ±0.2 ±2.0 rnA 

2K 500 2K 500 Q 

2.8 14 2.8 14 rnA 

2.5 0.25 2.5 0.25 ,lls 

5 10 5 10 % 

0.07 0.70 0.07 ·0.70 V/,lls 

15 170 15 170 J1A 
20 200 20 200 ,llA 

100 100 150 150 ,llVIV 
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SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 

V+ = +15.0V, v- = -15.0V 

HA-2720 
-55°C to + 125°C 

HA-2725 
OOC to +750 C 

ISET = 1.5JlA ISET = 15JlA ISET = 1.5JlA ISET = 15JlA 
PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. 

INPUT CHARACTERISTICS 
* Offset Voltage 25°C 2.0 3.0 2.0 3.0 2.0 5.0 2.0 

Full 5.0 5.0 7.0 
I I 

* Offset Current 25°C 0.5 3.0 1.0 10 0.5 5.0 I 1.0 
Full 7.5 20 7.5 

I * Bias Current 25°C 2.0 5.0 8.0 20 2.0 10 8.0 
Full 10 40 10 I 

I nput Resistance 25°C 50 5 50 5 

I nput Capacitance 25°C 3.0 3.0 3.0 3.0 

TRANSFER CHARACTERISTICS 
*Large Signal Voltage Gain (Notes 3 & 9) 25°C 40K lOOK 40K 120K 25K lOOK 25K 120K 

Full 25K 25K 20K 20K 

*Common Mode Rejection Ratio (Note 4) 25°C 90 90 90 90 
Full 80 80 74 74 

OUTPUT CHARACTERISTICS 
*Output Voltage Swing (Note 3) 25°C ±12 ±13.5 ± 12 ±13.5 ±12 ±13.5 ±12 ±13.5 

Full ±10 ±10 ±10 ±10 

Output Current (Note 5) 25°C ±O.5 ±5.0 ±O.5 ±5.0 

Output Resistance 25°C 2K 500 2K 500 

25°C 
I 

Output Short-Circuit Current 3.7 19 3.7 19 

TRANSIENT RESPONSE 
Rise Time (Note 6) 25°C 2.0 0.2 2.0 0.2 

Overshoot (Note 6) 250 C 5 15 5 15 I 
Slew Rate (Note 7) 25°C 0.1 0.8 0.1 0.8 

POWER SUPPLY CHARACTERISTICS 
*Supply Current 25°C 20 210 20 210 

• Power Supp I Y "R ejeclio n R alio IN 0 Ie 8) 1 
Fuii 

1001 

25 250 

1501 1 

25 

1501 Full 100 

NOTES: 1. For supply voltages less than i15.0V, the absolute maximum input voltage is equal to supply voltage. 
2. Derate at 6.8mW,t<>C for operation ambient temperatures above 750 C. 

VSUPPL Y = :t3.0V 

3. T = +250 C and Full 

4. V CM = ± 1 .5V 

5. Vo = ±:2.0V 

VSUPPLY = ±15.0V 

T = :t250C 

T = Full 

V CM = ±5.0V 

Vo = i10.0V 

ISET = 1.5J.lA 

RL = 75Kfi 

AL = 75Kn 

6. --------AV = +1, V 1N = 400mV, RL = 5K, C L = 100pF 

7. Vo = ±:2.0V VO=il0.0V AA L =20K 

8. ~V = il.5V ~V = ±5.0V 

9. Vo = i1.0V Vo = il0.0V 

*100% Tested For DASH 8 

ISET = 15J.lA 

AI = 5K!Z 

A~ = 75Kn 

I 

MAX. 

5.0 
7.0 

10 
20 

30 
40 

250 

UNITS 

mV 
mV 

nA 
nA 

nA 
nA 

MQ 

pF 

V/V 
V/V 

dB 
dB 

V 
V 

rnA 

Q 

rnA 

Jls 

% 

V Ips 

f.1A 
jiA 

pV/V 
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PERFORMANCE CURVES 

UNLESS OTHERWISE NOTED: T A = 25°C, Vs = :t15VDC 

-

L..oo' 

. 

INPUT BIAS CURRENT 
vs. SET CURRENT 

l/ 

20 , 
16 

"-
12 

B 

3 . 
I'..... 2 

1 

INPUT BIAS CURRENT 
VS. TEMPERATURE 

±3V$VS$t
I
18V 
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.......... r-...... 

i""""'--I"'- """-
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S 
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INPUT OFFSET CURRENT 
vs. TEMPERATURE 
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~T=1.5lJA - ---r--

0.1 10 100 ° ° o -5O"C -2SoC goC +25 C +50 C +7SoC +100"C +125oC 

Temper.turw 
• -7SoC -sooe -25°C OOC +250V +50° +lSoC +100oC +12SoC 

StlCu'IIIII(tIAl 

CHANGE IN OFFSET VOLTAGE 
VS. ISET (UNNULLED} 
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10 100 
StlCurrtnt-lJA 

INPUT NOISE VOLTAGE AND CURRENT 
vs. FREQUENCY 

lo-1J~~m 

INPUT NOISE CURRENT 
vs.ISET 

StlCurtlftl(JlAl 

100 

j 
Ji 

10 

E 

j 
1 

n 

Temperature 

INPUT NOISE VOLTAGE 
vs.ISET 

100 

Set Curron'(JlAl 

OPTIMUM SET CURRENT FOR MINIMUM 
NOISE VS. SOURCE RESISTOR 
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11111111 
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/' i 
1001( 1111 OOM 

SoultiRnistor 
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PERFORMANCE CURVES 

716 

UN LESS OTHERWISE NOTED: T A = + 25°C, Vs = ± 15VDC 

MAXIMUM OUTPUT VOLTAGE SWING 
vs. LOAD RESISTANCE 

30 
i ISET'IS ~ A 

' ..... ...i'1'T111 

7~ 
ISET=I.SlJ A 

~ 
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V Vs't lSV 
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1M 
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POWER SUPPL Y REJECTION 
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II T 
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i 

-
-
-
-

SUPPL Y CURRENT vs. 
TEMPERATURE 

240 
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I I I 
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200 

160 

I 
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: 

OPEN LOOP VOLTAGE GAIN 
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K 

30 
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K "/ ...... 

l' " 20K 
-soOe -2SOC O"e 250C SO"C 7SOC loooe 12Soe 

Temperature 

STANDBY SUPPLY CURRENT 
vs.ISET 

NORMALIZED BANDWIDTH 
vs. TEMPERATURE 

~,.tCu~-lJA 

120 i I i i 

I I 
1.0~-+--+---1!--~--+----I---+-----1 

I I 
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80 

40 
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PERFORMANCE CURVES 

SLEW RATE vs. ISET 

" > 

~ O. 

~ 

TYPICAL BIASING CIRCUITS 

v- OR 
GND 

v- v-

SUGGESTED 
OFFSET NULL 

-v 

TRANSIENT RESPONSE/SLEW RATE CIRCUIT 

>-'-+-........ -.-OVOUT 

v-
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PHASE MARGIN vs. SET CURRENT 
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Set Current (jJA) 

SET CURRENT VS. SET RESISTOR 
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HORIZONTAL l,uS/OIV 
'SET 0 l00,uA 

1\ ,... 

717 

~ 

o -o 
:::J 
"0 
c: 
o 
o 

. --
E 

.(]) 

'(/). 



~ 

o ..... 
o 
::J 

"'0 
c:: 
o 
.2 
E 
Q) 

en 
Cf) 
.~ 

~ 

as 
J: 

• 
HARRIS HA-2730/35 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

Wide Range Dual Programmable 

Operational Amplifier 

FEATURES 

• WIDE PROGRAMMING RANGE 

SET CURRENT 
SLEW RATE 
BANDWIDTH 
BIAS CURRENT 
SUPPLY CUR RENT 

• WIDE POWER SUPPLY RANGE 

0.1 TO 100~A 
0.06 TO 6V/~s 

5kHz TO 10MHz 
0.4 TO 50nA 

l~A TO 1.5mA 

• CONSTANT AC PERFORMANCE OVER SUPPLY 
RANGE 

APPllCA TIONS 

• ACTIVE FILTERS 

• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 

• MODULATORS 

• BATTERY-POWERED EQUIPMENT 

PINOUT 

'SET 

OUT 

V-

Top View 
Package Code 4U 

V+ 

'SET 

OUT 

NOTE: Bottom of package is connected to V-. 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

DESCRIPTION 

HA-273012735 Dual Programmable Amplifiers are internally 
compensated monolithic devices offering a wide range of perfor
mance, that can be controlled by adjusting the circuits' "set" 
current USET). By means of adjusting an external resistor or 
current source, power dissipation, slew rate, bandwidth, output 
current and input noise can be programmed to desired levels. 
Each amplifier on the chip can be adjusted independently. This 
versatile adjustment capability enables HA-273012735 to pro
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2730/2735 can, therefore, be utilized as the standard 
amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2730/2735 is that operating charac
teristics remain virtually constant over a wide supply range 
(±1.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipement. A primary application for HA-2730/2735 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA-
273012735 can be used for designs such as current controlled 
oscillators, modulators, sample and hold circuits and variable 
active filters. 

HA-2730 is guaranteed over -550 C to + 1250 C. HA-2735 is 
specified from DoC to + 750 C. Both parts are available in 14 
lead D.I.P. package or dice form. 

SCHEMATIC 

lONE HALF) 
\ ONLY 
HA-2730/35 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 

, 
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SPECIFICA TIONS 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V-Terminals 
Differential Input Voltage 
Input Voltage (Note 1) 
ISET (Current at ISET) 
VSET (Voltage to Gnd. at ISET) 

ELECTRICAL CHARACTERISTICS 
V+ = +3.0V, V- = -3.0V 

PARAMETER TEMP. 

INPUT CHARACTERISTICS 
·Offset Voltage 25°C 

Full 

Offset Current 25°C 
Full 

-Bias Current 25°C 
Full 

I nput Resistance 25°C 

I nput Capacitance 25°C 

TRANSFER CHARACTERISTICS 
*Large Signal Voltage Gain (Notes 3 & 9) 25°C 

Full 

*Common Mode Rejection Ratio (Note 4) Full 

OUTPUT CHARACTERISTICS 
*Output Voltage Swing (Note 3) 25°C 

Full 

Output Current (Note 5) 25°C 

Output Resistance 25°C 

Output Short-Circuit Current 25°C 

TRANSIENT RESPONSE 
Rise Time (Note 6) 25°C 

Overshoot (Note 6) 25°C 

Slew Rate (Note 7) 25°C 

POWER SUPPLY CHARACTERISTICS 
*Supply Current (Each Amp) 25°C 

Full 

*Power Supply Rejection Ratio (Note 8) Full 

*100% Tested For DASH 8 

©IC MASTER 1978 

Power Dissipation (Note 2) 500mW 
Operating Temperature Range: 

HA-2730 -55°C $ TA $ +1250e 
HA-2735 oOe $ TA $ +750e 

45.0V 
±30.0V 
±15.0V 
500,uA 
V+ - 2.0V $ VSET $ V+ Storage Temperature Range -65°C ~ TA ~ +1500e 

(Each Side) 

HA-2730 HA-2735 
-55°C to +1250C OOC to +75 0C 

ISET = 1.5,uA ISET = 15,uA ISET = 1.5/-lA ISET = 15,uA 
MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

2.0 3.0 2 .. 0 3.0 2.0 5.0 2.0 5.0 mV 
5.0 5.0 7.0 7.0 mV 

0.5 3.0 1.0 10 0.5 5.0 1.0 10 nA 
7.5 20 7.5 20 nA 

2.0 5.0 8.0 20 2.0 10 8.0 30 nA 
10 40 10 40 nA 

50 5 50 5 MQ 

3.0 3.0 3.0 3.0 pF 

20K 40K 20K 40K 15K 40K 15K 40K V/V 
15K 15K 10K 10K 

_. 
V!V 

80 80 74 74 dB 

±2.0 ±2.2 ±2.0 ±2.2 ±2.0 ±2.2 ±2.0 ±2.2 V 
±2.0 ±1.9 ±2.0 ±2.0 V 

±0.2 ±2.0 ±0.2 ±2.0 mA 

2K 500 2K 500 Q 

2.8 14 2.8 14 mA 

2.5 0.25 2.5 0.25 ,us 

5 10 5 10 % 

0.07 0.70 0.07 0.70 V/,us 

15 170 15 170 /.LA 
20 200 20 200 ,uA 

100 100 150 150 I1 V/V 
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SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS (Each Side) 

V+ = +15.0V, V- = -15.0V 

HA-2730 HA-2735 
-55°C to +1250 C OoC to +750C 

ISET = 1.5JlA ISET = 15JlA ISET = 1.5JlA ISET = 15JlA 
PARAMETER TEMP. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. 

INPUT CHARACTERISTIC~ 
*Offset Voltage 25°C 2.0 3.0 2.0 3.0 2.0 5.0 2.0 

Full 5.0 5.0 7.0 

*Offset Current 25°C 0.5 3.0 1.0 10 0.5 5.0 1.0 
Full 7.5 20 7.5 

¥ Bias Current 25°C 2.0 5.0 8.0 20 2.0 10 8.0 
Full 10 40 10 

I nput Resistance 25°C 50 5 50 5 

I nput Capacitance 25°C 3.0 3.0 3.0 3.0 

TRANSFER CHARACTERISTICS 
*Large Signal Voltage Gain (Notes 3 & 9) 25°C 40K lOOK 40K 120K 25K lOOK 25K 120K 

Full 25K 25K 20K 20K 

*Common Mode Rejection Ratio (Note 4) 25°C 90 90 90 90 
Full 80 80 74 74 

OUTPUT CHARACTERISTICS 
*Output Voltage Swing (Note 3) 25°C ±12 ±l3.5 ±l2 ±13.5 ±12 ±13.5 ±12 ±13.5 

Full ±10 ±10 ±10 ±lO 

Output Current (Note 5) 25°C ±O.5 ±5.0 ±O.5 ±5.0 

Output Resistance 25°C -2K 500 2K '500 
I 

Output Short-Circuit Current 25°C 3.7 19 3.7 19 

TRANSIENT RESPONSE 
Rise Time (Note 6) 25°C 2.0 0.2 2.0 0.2 

I 
Overshoot (Note 6) 25°C 5 15 I 5 15 

Slew Rate (Note 7) 25°C 0.1 0.8 0.1 0.8 

POWER SUPPLY CHARACTERISnCS 
*Supply Current (Each Amp) 25°C 20 210 20 210 

1 

Full 

11001 1 

25 

11001 
250 I 1 

25

1 * Power Supply Rejection Ratio (Note 8) Full 150 150 

NOTES: 1. For supply voltages leu than t15.0V. the absolute maximum Input voltage Is equal to supply voltage. 
2. -Derate at 4.7mW~C at ambient temperatures above 6SoC. 

VSUPPL Y == ±3.0V VSUPPLY == i"15.0V ISET = 1.S1J.A ISET = 15J.1A 

3. T = +2SoC and Full 

4. V CM =±1.5V V CM = ±'S.OV 

5. Vo = t2.0V Vo = t10.0V 

RL == 75KQ 

RL = 75Kn 

6. - .. ------AV = +1, V IN = 400mV, RL == SK, C L = 100pF 

7. Vo = t2.0V Vo == t10.0V R RL == 20K 
8. Av = tl.SV Av = ts.OV 

9. Vo == tl.0V Vo == ±10.0V 

*100% Tested For DASH 8 

RL =5Kn 
RL = 75Kn 

MAX. 

5.0 
7.0 

10 
20 

30 
40 

250 

UNITS 

mV 
mV 

nA 
nA 

nA 
nA 

MQ 

pF 

V/v 
V/v 

dB 
dB 

V 
V 

rnA 

Q 

rnA 

Jls 

% 

V//.1s 

JlA 
J.iA 

J.iV/v 
--
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PERFORMANCE CURVES 

UNLESS OTHERWISE NOTED: T A = +250 C, Vs = ± 15VDC 

00 

r----t--

r-- -
r-- -

.JI' 

n 

INPUT BIAS CURRENT 
vs. SET CURRENT 

.•. 

./ Ii 

20 

16 

12 

• 

1 

\ 

INPUT BIAS CURRENT 
vs. TEMPERATURE 

t3V~VS$~'18V 

" ...... i"-. ........ 'SET" 15,uA 

............. ........... 

'i'-.., 
i"".. r---- 'SET" 1.5,uA 

0 

5 

r--... 
0 

" 5 ~ 

0 

5 
.. ~ 

0 

INPUT OFFSET CURRENT 
vs. TEMPERATURE 

!3l$ vs<;"~ 18V 

.......... r'- 'SET" 15"A ----- ~ET"1.5~A 
-

0.1 10 100 o -SOoC -250e gOc +250C +sooe +7SoC +100oe +1250C 

Temperature 

-7soe ·500e -250C oOe +250V +50° '750e +1000e .1250e 

> 
E 

1.0 

j0.5 
;; 
i 
is 0 

0.1 

SI.Curron.lpAl 

CHANGE IN OFFSET VOLTAGE 
. vs. ISET (UNNULLEDl 

10 100 
SotCu ..... ·-llA 

1(r 

:fo
! 
; 

INPUT NOISE VOLTAGE AND CURRENT 
vs. FREQUENCY 

1Io-1:."""":IIfo....j..j., 

; 
,g 
: 

:E IO-I6~mlr'I' 
10 
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INPUT NOISE CURRENT 
vs.ISET 

SotCufflft.I,uAI 

Temperalure 

INPUT NOISE VOLTAGE 
vs.ISET 

10 .00 

So. CurronlI,uAI 

OPTIMUM SET CURRENT FOR MINIMUM 
NOISE vs. SOURCE RESISTOR 

Soun:. RosisIOf 
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UNLESS OTHERWISE NOTED: T A = 25°C, Vs = ±15VDG 

MAXIMUM OUTPUT VOLTAGE SWING 
vs. LOAO RESISTANCE 

30 -
-

41-
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OPEN LOOP VOLTAGE GAIN 
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I 
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11111 

_~ti 
IIIII 

Tll fIT 
I 11111 

1I1I1 

Sltc-.at(PA) 

III 

IOIIEE 
~~ 
~~ 
I-

IM~§ 

1/ 

':~ 

90 

80 

n.. 

GAIN BANDWIDTH PRODUCT 
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POWER SUPPLY REJECTION 
vs.ISET 
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11111111 I 
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-
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~ 
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- I-
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10 100 
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SUPPLY CURRENTvs. 
TEMPERATURE 
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!ISET.'15 IJ A r I I I 
I ! ! Vs '-:!iSV ! 

I I I 

I 1 ! ! I ! 
Vs-t3V~ 

zoo 

160 

I 
12 0 i i 

I 
I i 

ISET~ 1.5~A 
I I 

0 
I / VS·tl~V 

80 

l I/Vs~t3V 

0 
-50"1: -25°C DoC 2~oC SOOC 15°C 1000C 12S"C 

Temperature 

OPEN LOOP VOLTAGE GAIN 
vs. TEMPERATURE 

20K'--+--+--+--l--+-4--I-....JI 

40K.--+_-+--= .... ....j_-+_ ... _I::::::-~ 

30KI-...,.of~+_+--l_-+_+-_~r-I 

2~~0"'=oC--L:--I,---J.15""'"oC---JSL...,.00-C -1.LSO""'C ---I....,,;--.L.,...--J 
Temperature 

STANDBY SUPPLY CURRENT 

vs·'SET 

10 100 

SttCumnt-Il" 

NORMALIZED BANDWIDTH 
vs. TEMPERATURE 

1.01--+-+-+---34~-+--+--j----l 
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PERFDRMA/iCECURVES 

SLEW RATE vs. ISET PHASE .ARGIN. vs. SET CURRENT 

20 

10 

100 

-
80 

7 

1kHz 

0.1 10 100 
$etCU_II IJAI 

CHANNel SEPARATION V$. 

........ ~ 

10kHz 

FREQUENCY 

IIIIII 
VS=tISV 

ISET I"ISET 2" 100 IJA 

r-.... 

100kHz 
frequency 

~to-

,~ 

I 
IMHz 

TYPICAL BIASING CIRCUITS SET C-IJRRENT VS. SET RESISTOR 

V- OR 
GND 

V- V-

SUGGESTED 
OFFSET NULL 

NOTE: Numbers in parenthsis refer to the second half. 

TRANSIENT RESPONSE/SLEW RATE CIRCUIT 

>-~""'-"""("\VOUT 

V-

NOTE: Numbers in pa,enthsis refer to the second helf. 
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0.1 10 
Sat Cu,,,nl I IJA) 

SLEWING WAVEFORM 

I~PUT 

OUTPUT 

V 1\ 
·V \ .. 

VERTICAL: 5V/OIV 
HORIZONTAL: l/lS/OIV 
ISH = 100/lA 

1011Hz 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• OFFSET VOLTAGE DRIFT 

• OFFSET CURRENT DRIFT 

• OPEN LOOP GAIN 

• BANDWIDTH 

• SLEW RATE 

• TRUE OIFFERENTIALINPUTS 

APPLICATIONS 

• HIGH-GAIN DC INSTRUMENTATION 

0.2p.V/oC 

lpA/oC 

5 x 108 

3MHz 

2.5V/p.s 

• HIGH-ACCURACY WEIGHING EQUIPMENT 

• BIOMEDICAL AMPLIFIERS 

• PRECISION INTEGRATORS AND TIMERS 

PINOUT AND SUGGESTED HOOKUP 

TO-99 Package Code 2E 

v+ 

IN-D--+--l OUT 

IN+lJ--+--.... 

v-

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

H A-2 9 0 0/04/0 5 
Chopper Stabilized 

Operational Amplifier 

DESCRIPTION 

HA-2900/2904/2905 are monolithic chopper-stabilized opera
tional amplifiers that employ dielectric isolation achieving super
ior offset drift, extremely low input currents and excellent AC 
performance. Input drift is characterized by offset voltage drift 
of 0.2 p. V/oC and offset current drift of lpA/OC. Initial offset 
voltage is only 20 p.V while offset current is 50pA. These input 
specifications make HA-2900/2904/2905 ideally suited to high 
accuracy applications such as high-gain DC instrumentation, and 
precision integration. The amplifiers can be used to replace 
other op amps in designs where much lower errors are required 

. without external adjustments. 3MHz gain-bandwidth product 
makes HA-2900/2904/2905 valuable for processing wide band 
signals as well as for low frequency measurements. 

In addition to offering high-accuracy performance, these "chop
pers" also offer versatility by virtue of their symmetrical, dif
ferential inputs which permit operation in any op amp config
uration - inverting, non-inverting or balanced. These devices 
require only three external capacitors for _ proper operation. 

HA-2900 is guaranteed over -550 C to + 1250 C; HA-2904 
operates from -250 C to +850 C; HA-2905 operates from OOC 
to + 750 C. All devices are available in a hermetically sealed 
metal can. 

FUNCTIONAL DIAGRAM 

_L-.A..---VitU 

........ ~~c;. 

Sl~ 

S2~ 

S3~ 

S4~ 

CLOSfO 

1 
01'£11 

- -, 
I 
I 
I 
I 
I 
I 

, 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICA 110llS 

ABSOLUTE MAXIMUM RATINGS 
Voltage Between V+ and V- Terminals 
Differential Input Voltage (Note 1) 

42.0V 
±15V 

Operating Temperature Range 

Output Current/Full Short Circuit Protection 
Internal Power Dissipation 

Storage Temperature Range 

300mW* 
*Derate by 6.6mW/oC above +lOSoC 

ELECTRICAL CHARACTERISTICS 
Test Conditions: Cl = C2 = O.l,tlF, C3 = lS00pF, VSupply = ±lS.0V unlesS otherwise specified. 

HA 2900 -
-55°C to +1250C 

PARAMETER TEMP. MIN. TYP. MAX. 

INPUT CHARACTERISTICS 
* Offset Voltage +250C 20 

Full 60 

Offset Voltage Average Drift Full 0.3 0.6 

*Bias Current +250C 150 
Full 1,000 

* Offset Current +250C 50 
Full 500 

Offset Current Average Drift Full 1 4 

Input Resistance +250C 100 

I nput Capacitance +250C 10 

Common Pi.ode Range Full ±10 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 2) +2SoC 5xl08 

Full 106 

Chopper Frequency +250C 750 

*Common Mo~e Rejection Ratio (Note 3) Full 120 160 

Gain Bandwidth Product (Note 4) +250C 3 

OUTPUT CHARACTERISTICS 
*Output Voltage Swing (Note 2) Full ±10 ±12 

*Output Current +250C ±10 

Output Resistance Full 200 

Full Power Bandwidth (Note 5) +250C 40 

TRANSIENT RESPONSE 
(NOTES 2, 8, and 9) 
Rise Time (Note 6) +250C 200 

Overshoot (Note 6) +250 C 20 

Slew Rate (Note 5) +250C 2.5 

POWER SUPPLY CHARACTERISTICS 
*Supply Current +250C 3.5 5.0 

*Supply Voltage Range Full ±12 ±20 

* Power Supply Rejection Ratio (Note 71 Full 120 160 

NOTES: 1. Input terminals should be protected against static 
discharge during handling and installation. Input 
voltage should never exceed supply voltages. 

2. RL = 2K 

HA 2904 
-25°C to +850C 

MIN. TYP. MAX. 

20 
50 

0.2 0.4 

150 
1,000 

50 
500 

1 3 

100 

10 

±10 

5x lOS 
107 

750 

130 160 

3 

±10 ±12 

±10 

200 

40 

200 

20 

2.5 

3.5 5.0 

±10 ±20 

130 160 

5. Vo = ±10V 
6. Vo = ±200mV 
7. b.VS = ±5V 
8. CL = 50pF 

-S50C ~T A ~+ 1250C (HA-2900) 
-250C ~TA ~+850C (HA-2904) 

oDe ~TA ~+750C(HA-2905) 
-6SoC ~TA ~ +lS0oC 

HA 2905 
OOC to +75~C 

MIN. TYP. MAX. UNITS 

20 PV 
80 PV 

0.2 PV/oC 

150 pA 
1,000 pA 

50 pA 
500 pA 

1 pAloC 

100 M!} 

10 pF 

±1O V 

5 x lOS VN 
106 VN 

750 Hz 

120 160 dB 

3 MHz 

±10 ±12 V 

±7 rnA 

200 !} 

40 kHz 

200 ns 

20 % 

2.5 VIps 

3.5 5.0 rnA 

±12 ±20 V 

120 160 dB 

3. VCM = ±5.0V 
4. AV = 10 

9. AV = +1 See transient response test 
circuits and waveforms. page 4. 

*100% Tested For DASH 8 

©IC MASlER 1978 725 

~ 

o .... 
o 
:::::s 

"C 
c: 
o 
o 

·E 
'0) 
'(J) 



~ 

o 
+"" o 
::J 
'0 
C 
o 
o 
E 
Q) 
rJ') 

U) 
'i: 
~ 

as 
I: 

PERFORMANCE CURVES 

V+ = V- = 15VDC, TA = 25°C UNLESS OTHERWISE STATED 

1.DOO 
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--....... 

.......... 
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~ 800 

;; sao 

c: 4110 

.~ 
0 300 

Z 
..-
Q. 
.= 200 

INPUT VOLTAGE NOISE 

"' "-
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~ 

OPEN LOOP FREQUENCY AND 
PHASE RESPONSE 
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c: 
~12Or----+~~d-----r--+~----~----+-~~1~ 
Q) 

E 
C .~----+-+---+---~~~-4----~----+---~ 
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c. 
o 
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c: 
Q) 
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'PERFORIIIAIICECURVES'(ctJntinrtedJ 

'I 
. . 

VOLTAGE FOLLOWER 
SLEWING WAVEFORM 

.~ 

, =~ 
.~ 

-~ 

J. ): 
' , I' ':~" \' · 

j · \ 
/ ~ 

... ,,' 

l , · 
I~ 

Upper Trace: Input: 5V/Div. 
Lower Trace: Output; 2V /Div. 
Horizontal: 211 S/Div. 

. 

VOLTAGE FOLLOWER 
TRANSIENT RESPONSE WAVEFORM 

, .. 
'" 

~ 
~ ... ~ 

If ~ ~ 

, ... ~. , .. 
CT 

" " I'" 
~ 

c 
L 

Upper Trace: Input; 100mV/Div. 
Lower Trace: Output; 50mV/Div. 
Horizontal: 500ns/Div. 

I . 

SLEW RATE TRANSIENT RESPONSE 
SLEW RATE AND 

TRANSIENT RESPONSE 

'5~, INPUT 

-s,ov 
-:J INPUT 

OV L >-___ ...... _....n OUT 

OVERSHOOT 
SOpF 

t 
OUTPUT I !lV 

10% I .. 
-SOV· - ~-

, I!lT I SLEW RATE = !lV/!lT 

IH 

2KO 

...... I+-RISE TIME 

NOTE: Measured on both positive and , 
negative transitions, 

APPLICATION TIPS 
(1) Device inputs should be protected against exceeding either sup

ply voltage from static discharge or inadvertent connection, par
ticularly when wired directly to a connector or instrument pan
el. 

(2) External capacitors C 1, C2, and C3 should have good tempera
ture stability, low leakage, and low dielectric absorption. Poly· 
styrene (below +850 C)" teflon types or polycarbonate are 
recommended. C3 could also be silver mica. 

(3) Particular- care must be exercised in system layout and material 
and component selection to realize the full performance poten· 
tial of the HA-290012904/2905. External sources of drift error 
may include the thermocouple and electrochemical EMF's gen
erated at junctions of dissimilar metals, leakage across insulating 
materials, static charges created by moving air, and improper 
grounding and shielding practices. 

©IC MASTER 1978 

(4) Chopper noise is present chiefly as a common mode input cur
rent signal, a!ld may be minimized by matching the imp,edances 
at the two inputs. Random noise may be reduced at the expense 
of bandwidth using active or passive filtering. 

(5) Input frequencies near the chopper frequency (750Hz) or its har·, 
monics may result in small components of difference frequency 
in the output. This effect should be checked in the individual 
application, and if objectionable, a low pass filter may be added 
in series with the input. 

(6) When operating at closed loop gains between 70 dB and 140 dB, 
compensation networks may be required, because of open loop 
phase shift in this gain region. In most cases, a capacitor placed 
in parallel with the feedback resistor to yield a gain-bandwidth 
product < 2'MHz will be sufficient. 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• LOW OFFSET VOLTAGE 

• HIGH SLEW RATE 

• WIDE BANDWIDTH 

• LOW DRIFT 

• FAST SETTLING (0.01%, 10V STEP) 

• LOW POWER CONSUMPTION 

• SUPPLY RANGE 

APPLICATIONS 

• HIGH 0, WIDE BAND FILTERS 

• INSTRUMENTATION AMPLIFIERS 

• AUDIO AMPLIFIERS 

• DATA ACQUISITION SYSTEMS 

• INTEGRATORS 

• ABSOLUTE VALUE CIRCUITS 

• TONE DETECTORS 

PINOUT 

Out 
1 

Inputs 
1 

V+ 

Inputs 
2 

Out 
2 

TOP VIEW 

0.3mV 

±4V/Jls 

SMH.z 

2 JlV/oC 

4.2Jls 

35mW/AMP 

±5V TO ±20V 

Package Code 4U 

Out 
4 

Inputs 
4 

v-

Inputs 
3 

Out 
3 

HA-4602/4605 
H igb Performance 

Quad Operational Amplifier 

DESCRIPTION 

The HA-4S02 and HA-4S05 are high performance dielec
trically isolated monolithic quad operational amplifiers with 
superior specifications not previously available in a quad 
amplifier. These amplifiers offer excellent dynamic perform
ance coupled with low values for offset voltage and drift, 
input noise voltage and power consumption. 

A wide range of applications can be achieved by using the 
features made available by the HA-4S02/4S05. With wide 
bandwidth (SMHz), low power (35mW/amp), and internal 
compensation, these devices a·re ideally suited for precision 
active filter designs. For audio applications these amplifiers 
offer low noise (SnV I JHZ) and excellent full power band
width (SOkHz). The HA-4S02/4S05 is particularly useful 
in designs requiring low offset voltage (0.3mV) and drift 
(2 JlV IOC), such as instru.mentation and signal conditioning 
circuits. The high slew rate (4V I Jl s) and fast settling time 
(4.2 Jl s to 0.01%, 10V step) makes these amplifiers useful 
components in fast, accurate data acquisition systems. 

The HA-4S02 and 4S05's are available in 14 pin CERDIP 
packages which are interchangeable with most other quad op 
amps. HA-4S02 is specified from -550 C to +1250 C, and 
HA-4S05 is specified over OOC to + 750 C range. 

SCHEMATIC 

ONE FOURTH ONLY (HA-4S02/4S05) 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

TA = +250C Unless Otherwise Stated 
Voltage Between V+ and V- Terminals 
Differential Input Voltage 
Input Voltage (Note 2) 
Output Short Circuit Duration (Note 3) 

ELECTRICAL CHARACTERISTICS 

V+= 15V. V-=-15V 

PARAMETER 

INPUT CHARACTERISTICS 

• Offset Voltage 

Av. Offset Voltage Drift 

• Bias Current 

• Offset Current 

Common Mode Range 

Input Noise Voltage (f = 1KHz) 

I nput Resistance 

TRANSFER CHARACTERISTICS 

• Large Signal Voltage Gain (Note 5) 

·Common Mode Rejection Ratio (Note 9) 

Channel Separation (Note 6) 

Small Signal Bandwidth 

OUTPUT CHARACTERISTICS 

·Output Voltage Swing (RL = 10K) 

(RL = 2K) 

Full Power Bandwidth (Note 5) 

Output Current (Note 7) 

Output Resistance 

TRANSIENT RESPONSE (Note 8) 

Rise Time 

Overshoot 

Slew Rate 

Settling Time (Note 10) 

POWER SUPPLY CHARACTERISTICS 

* Supply Current (1+ or 1-) 

* Power Supply Rejection Ratio (Note 9) 

*100"A. tested for HA 1-4602-8 

©IC MASTER 1978 

40.0V 
±7V 

±15.0V 
Indefinite 

TEMP. MIN. 

+250C 

Full 

Full 

+250C 

Full 

+250 C 

Full 

Full ±12 

+250C 

Full lOOK 

Full 86 

+250C 

+250C 

Full ±12 

Full ±10 

+250C 

Full ±10 

+250 C 

+250C 

+250C 

+250C 

+250C 

Full 86 

Power Dissipation (Note 4) 
Operating Temperature Range 
HA-4602-2 
HA-4605-5 
Storage Temperature Range 

HA4S02-2 HA4S05-5 
-55°C to +1250 C OOC to +750C 

TYP. MAX. MIN. TYP. 

0.3 2.5 0.5 

3.0 

2 2 

')30 200 130 

325 

30 75 30 

125 

±12 

8 8 

500 500 

250K 75K 250K 

80 

-108 -108 

8 8 

±13 ±12 ±13 

±12 ±10 ±12 

SO 60 

±15 ±8 ±15 

200 200 

50 50 

30 30 

±4 ±4 

4.2 4.2 

4.6' 5.5 5.0 

80 

MAX. 

3.5 

4.0 

300 

400 . 

100 

120 

6.5 

880mW 

-550C~TA~+1250C 
OOC~TA 5+750C 

-650C ~TA~+150oC 

UNITS 

mV 

mV 

p.V!°C 

nA 

nA 

nA 

nA 

V 

nV.(jHz 

Kn 

VN 

dB 

dB 

MHz 

V 

V 

KHz 

rnA 

n 

ns 

% 

V/p.s 

p.s 

rnA 

dB 

729 
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1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operability under any of 
these conditions is not necessarily implied. 

2. For supply voltages less than ±15V, the absolute maximum 
input voltage is equal to the supply voltage. 

3. Anyone amplifier may be shorted to ground indefinitely. 

4. Derate 5.SmW/oC above TA = +250 C. 

5. VOUT = ±10V; R L = 2K ohms. 

6. Channel separation value is referred to the input of the 

TEST CIRCUITS 

2K 
IN 0-.""".,-.-.... --1 

LARGE SIGNAL 
RESPONSE 

CIRCUIT 
(Volts: 5V/Div., 
Time: SIlS/Div.) 

1·111 .. .. 
/ 

I 

2K 

>--+--.... --{) OUT 

-

':: 

" 

-

VERT.5V/OIV. 
HORZ. 5 JlsJOIV. 

I 
I 

\ , .. 

amplifier. Input test conditions are: f = 10kHz; VIN = 
200mV peak-to-peak; RS'= lK ohms. (Refer to Channel 
Separation vs. Frequency Curve for test circuits') 

7. Output current is measured with Vo UT = is volts. The 
output current specified can also be applied to VOUT = 
±10V. 

S. For transient response test circuits and measurement 
conditions refer to Test Circuits section of the data sheet. 

9. Av = ±5.0 volts . 

10. Settling time is measured to 0.01% of final value for a 10 
volt input step, AV = -1. 

SMALL SIGNAL 
RESPONSE 
CIRCUIT 

(Volts: 10mV /Div., 
Time: SOns/Div.) 

OUTPUT ~ , 
1\ -

-INPUT 
~J '-iV 

.l. 
'I 

. " 

] J 
J~ 

HORIZONTAL: 50 NSEC/OIV. 
VERTICAL: IOmV/OIV 

OUT 

, ... 

SETTLING TIME CIRCUIT 

~ SHOWN FOR AV ::;:-;. USc soon AND 
400n FOR AV • -5. AV • -to. RE
SPECTIVEl Y. 

* * THIS IS SUMMING POINT ERROR. 
OUTPUT ERROR, (, IS GIVEN BY 
( • (t-AVIV •. 

* * * MEASUREMENT IS 5" V. WHEN 
GATE INPUT IS "LOW" (""V). FOR 
GATE INPUT "HIGH" lOYI, MEA
SUREMENT IGNORES INPUT IV.I 

730 

so THAT SCOPE OVERLOAD IS PRE
VENTED DURING LARGE TRANSI
TIONS. GATE INPUT SIGNAL 150E
LA YEO WITH RESPECT TO SIGNAL 
INPUT TO AllOW TIME FOR A. U. T. 
SlEWING AND SETTLING TO SMALL 
ERROR VOL TAGES. 

Vf'~~O 
... 4'" ':' 

loon 
+15V -15V 

U. IOfl~ 
L--N>I'--_ATCHEO FET PAl 1 

il2 I ~ 

LT 
-15V 

+15V 

TO DIFFERENTIAL O'SCOPE'" 

i i 
1 

!499n 499n~ loon 

200fl 
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PERFORMANCE CURVES 

V+ = +15V, V- = -15V, TA = +250 C Unless Otherwise Stated. 

OFFSET VOLTAGE INPUT BiAS AND OFFSET 
CURRENT VS. TEMPERATURE. 

200 

18 0 

i 160 

~ 140 

120 

~~ 
+100 

1 
~ -100 

~ -200 

-300 

-400 

" 

........... 

-

........ ~IAS C~RREN~ 
........... r-.... 

............ 
"""'------

~~FSET CURRENT 

............ r-- _/ 
--I-----~ ~(TYPICALI' ~~ 
!VDsl 

-so -40 +40 +so '+120 

TEMPERATURE - 0C 

SMALL SIGNAL BANDWIDTH AND PHASE 
MARGIN VS. LOAD CAPACITANCE 

600 

50° 

40° 

200 

100 

0° 
10 

I --... "'HASE ,MARGIf" 

1-
\ 

BANDWIDTH 'i ..... 

I 

, 
, 

I 

RL=iKn I 
, 

-............, 

" 
............ 

""- "-

r--...... ......... , 

-....... -.., 
I I ,""J 
100 1000 

LOAD CAPACITANCE -oF 

INPUT NOISE VS. FREQUENCY 

50 

45 

~40 
Z 35 

~ 30 
:; 
g 25 

'" 20 o 

II I 
II I 

i Ii i 

NURRENT ~O~SE 
IIIII1 

'( r--. l,:i 
I I t---N 

~ 15 

~ 10 l-:VOLTAG~~ 
I IIII1I11 

o I1I11 
10 100 
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'i1 
tl' 

I I ~ i 

, 

I 

I 
i ' 

'~ 

illl 
lK 

FREQUENCY - Hz 

: 

II 
I! 

• 

ill 

'i , 

" " 

: ' I 

I,,', 
10K 

I 
I 

I 

i' 
I 

I 

, 

, I 

: I 

, 

, 

2.0 

1.8 

1.6 

o 
0.4 .2. 

0.2 

+160 

12 

10 

,. 
, 

i 
I 

, 

: 

o 
10,000 

: 

.1 

': : 

I I I o 
lOOK 

+110 

+100 

+90 

+80 

+70 

+60 

+50 

+40 

+30 

+20 

+10 

f-

'" 

·10 
10 

OPEN LOOP FREQUENCY RESPONSE 

'" 
'" 

! IIi ";... 

: Ii ': 

,I,!j I ! 

i !I 
il U J Ii 
'1,1 i :1 I 

100 lK 

11111111 

II 111111 
"" 

RL = 2K 
Cv 50pF 

'" 
'" r-...r--

,I 
iii 

iii I 

iii 
10K lOOK 

FREQUENCY -Hz 

'" I 

I , i; 
1M 

OUTPUT VOLTAGE SWING 

! 

I 

Ii 
1 

II~ I 1 

i!~ 
10M 100M 

VS. FREQUENCY AND SUPPLY VOLTAGE 

loo~~~~. ~ VS=+15V 

VS=+lOV ! j I i 

I !'\.l 

j I"~ 'liXJ 
0.1 '-:-100:--,-...o....l.....u.u

l
,LK --,-...l....I...J...l..lllw...OK---L-Ll..llUl.I.J...OO-K ...L....!-L..Llli...1M--'-......L..J~IOM 

FREQUENCY - Hz 

CHANNEL SEPARATION VS. FREQUENCY 

-120 1--+-+-+-++H++--+-H-H++++-~-..d--+++++4--........... -+t+1+tH 

-100 

-80 

-60 

-40 

-20 

FREQUENCY -Hz 
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PERFORMANCE CURVES (cf)!1t'd=l 

28 

> 24 

o 

1.2 

ffi~ 
~~ 1. 1 

~~ 
~ ~ 1.0 
c(o 

~ i 0.9

1 

c(a: 

~~ :: 
o 

NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE 

B~NDWI~T~ ~~ 
! }r/ 

IlfTT 11111 
±4 ±S ±12 ±16 ±20 

SUPPLY VOLTAGE· VOLTS 

MAXIMUM OUTPUT VOLTAGE SWING VS. LOAD 
RESISTANCE AND SUPPLY VOLTAGE 

I i 1111 

I ..--- Vs =!ISV 

1/ I 
! 

I 

I --- VS'!IOV 

----
I 

II I 

J ,-
//v i 

~ 
V ,..... IVSi" i ill --v II I 

II I 
. 100 lK 10K 

LOAD RESISTANCE - OHMs 
lOOK 

SETTLING TIME VS. OUTPUT 
AMPLITUDE (AV::-1) 

6 

5 

o 
!Ool 

"-. i 
........ r--. I ! 
VOUT -IOV --J 

I ! I 
! ! !! ! 

-,·=t-WJJ ' ! 
VOUT' SV - i--_ 

- II 
VOUT'2V 

II 
II 

!1.0 
OUTPUT ERROR VOL TAG£' roV 

!10 

1.4 

1.3 

1.2 

1 >----

1.0 

0.9 >----

0.8 

0.7 

0.6 
-80 

NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 

~ - SLEW RATE - ~ ~ 
18AND~I~"'" 

-40 +40 +80 +120 

TEVPERATURE _·C 

I 

POWER SUPPLY CURRENT VS. TEMPERATURE 
AND SUPPLY VOLTAGE 

±a 

±6 

Vs =! 15V --- vs·! 10V - ~ I 
±4 

+160 

vs·!SV _ I---

±z 

o 
-so -40 +40 

TEIiPERATURE - DC 

I 
+80 +120 

SETTLING TIME VS. OUTPUT AMPLITUDE 
AND SIGNAL GAIN (AV = -5 AND AV = -10) 

4. 2 VOUT -IOV 
~ Av--5 

3. 6 VOUT-IOV r-
AV'-10 

, 
, ! I ! I ! 

+-1- VOUT"SV ~ 
AY'-IO 

'! ! ~-
,"--I- 1,1 

YOUT - 5V r- 1'= 
i .'1·-5 

'! ! -.... ::::::-l- VAIIT. ,V 

! 
Vo:;"'ZV 

Av ~.io 
AV··5 

3.0 

;. 2.4 

~ 
~ 1.8 
:::; 

~ 1.2 

0.8 

! 1.0 ! 10 

OUTPUT ERROR VOLTAGE, mV 

+160 
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APPLYIN6THE HA-460214605 QUAD OPERATIONAL AMPLIFIERS 

1. POWER SUPPLY DECOUPlING: Although not absolutely 
necessary, it is recommended that all power supply lines 
be decoupled with .01 11 F ceramic capacitors to ground. 
Decoupling capacitors should be located as near to the 
amplifier terminals as possible. 

2. UNUSED OP AMPS: Unused op amp sections should be 
connected in a non-inverting follower configuration with 

APPLICATIONS 

'the (+) input tied to ground in order to insure optiJ1lum 
performance of devices being used. 

3. In high frequency applications where large value feed
back resistors are used, a small capacitor (3pF) may be 
needed in parallel with the feedback resistor to neutralize 
the pole introduced by input capacitance. 

2ND ORDER STATE VARIABLE FILTER (1kHz, Q = 10) 

RS 
BAND PASS 

948K r-------------l 
I . 
I 
I 
I 
I 

I 
I 
I 

1 
2. fc = 2nR1C1 

3. Q~ %(1 +~) 

I -= (OPTIONAL) L ____________ ....J 

The state variable filter is relatively insensitive to component 
changes (changes can be adjusted out with potentiometers) 
and also has low sensitivity to amplifier bandwidths. (Amplifier 
gain bandwidth product should be» Q x fe). The bandwidth 
criteria will determine whether a general purpose op amp like 
Harris HA-4741 or the wide band HA-4602/4605 should 
be used. 

This filter finds wide application because multiple filtering 
functions are available simultaneously (H igh pass, Lo pass, 
'Band pass, Band reject). In this circuit the various RC products 
are matched with pot adjustments allowing for non-interactive 

©IC MASTER 1978 

adju,stment of Q and fC. This allows capacitors (Cl, C2) with 
loose tolerances to be used. To tune for fC, apply a sine wave 
at fC to the input, adjust R 1 for equal amplitudes at the Hi pass 
and Band pass terminals (they will be phased 900 apart) then 
adjust R2 for equal amplitudes at the Band pass and Lo pass 
terminals. 

The state variable filter is often used as building blocks in 
multiple pole Butterworth of Chebyshev filters. Many references 
contain normalized tables indicating settings for Q and fC of 
each pole- pair section. 
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SALLEN AND KEY 2ND ORDER LO PASS FILTER 

The advantage of using the Sallen and Key filter is simplicity, 
but in any application this must be weighed against the state
variable type filter for accuracy, practicality, and cost. Amp
lifier bandwidth limitations are much more apparent at moderate 
frequencies and 0 values with this filter design. (For accuracy, 
amplifier gain-bandwidth product should be»fe x 02). The 
wide bandwidth of the HA-4602/4605 is particularly advan
tageous in this design even at audio frequencies. 

NOTES: 

1. 

2. 

3. 

1n this filter all component values affect both 0 and fe. Pre
cision, temperature stable resistors and capacitors must be used. 

For economy, this filter could be used in the low 0 stages 
of multiple-pole filter design, while the state variable type is 
used in the more critical stages. 

INSTRUMENTATION AMPLIFIER 

r
I 
I 
I 
I 
I 
I I 

L_J.~TlO~~) __ J 

Instrumentation amplifiers (differential amplifiers) are specif
ically designed to extract and amplify small differential signals 
from much larger common mode voltages. 

To serve as building blocks in' instrumentation amplifiers, op 
amps must have very low offset voltage drift, high gain and wide 
bandwidth. The HA-4602/4605 is ideally suited for this appli-

GAIN =(: + :!) ( :~) 

cation, delivering superior input and speed characteristics. 

The optional circuitry makes use of the fourth amplifier section 
as a shield driver which enhances the AC common mode re
jection by nullifying the effects of capacitance-to-ground 
mismatch between input conductors. 

• 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• SLEW RATE 
• BANDWIDTH 
• INPUT VOLTAGE NOISE 
• INPUT OFFSET VOLTAGE 
• INPUT BIAS CURRENT 
• SUPPLY RANGE 
• NO CROSSOVER DISTORTION 
• STANDARD QUAD PIN-OUT 

APPLICATIONS 

• UNIVERSAL ACTIVE FILTERS 

• 03 COMMUNICATIONS FILTERS 

• AUDIO AMPLIFIERS 

• BATTERY-POWERED EQUIPMENT 

PINOUT 

l.SV/IlS (TYP.) 
3.5MHz (TYPJ 

9nVy'HZ (TYPJ 
O.5mV (TYP.l 

SOnA (TYPJ 
±2V TO±20V 

Package Code 4U 
Package Code 38 (-5 Only) 

Out 
1 

Inputs 
1 

Inputs 

2 

QUAD OP AMP 

Out 
4 

Inputs 
4 

v-

Inputs 
3 

Out 
3 

HA-4741 
Quad Operational Amplifier 

DESCRIPTION 

The HA-4741, which contains four amplifiers on a monolithic 
ch-ip, provides a new measure of performance for general purpose 
operational amplifiers. Each amplifier in the HA-4741 has 
operating specifications that equal or exceed those of the 741-
type amplifier in all categories of performance. 

HA-4741 is well suited to applications requiring accurate signal 
processing by virtue of its low values of input offset voltage 

. (O.5mV), input bias current (SOnA) and input voltage noise 
(9nV/ {Hi. at 1kHz). 3.5MHz bandwidth, coupled with high 
open-loop gain, allow the HA-4741 to be used in designs requir
ing amplification of wide band signals, such as audio amplifiers. 
Audio application is further enhanced by the HA-4741's neg
ligible output crossover distortion. These excellent dynamic 
characteristics also make the HA-4741 ideal for a wide range of 
active filter designs. Performance integrity of multi-channel 
designs is assured by a high level of amplifier-to-amplifier 
isolation (108dB at 1kHz). 

A wide range of supply voltages (±2V to ±20V) can· be used to -
power th-e HA-4741, making it compatible with almost any 
system including battery-powered equipment. 

The HA-4741 has guaranteed operation over -550 C to +1250 C 
and can be furnished to meet MI L-STD-883 (HA-4741-8). 
The HA-4741-5 is guaranteed over OOC to +750 C and is avail
able in ceramic and plastic dual-in-line packages and in dice 
form. 

SCHEMATIC 

(~) HA-4741 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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• 
ABSOLUTE MAXIMUM RATINGS 

TA = +250C Unless Otherwise Stated 
Voltage Between V+ and V- Terminals 
Oifferentiallnput Voltage 
Input Voltage (Note 1) 

Output Short Circuit Duration (Note 2) 

40.0V 
±30.0V 

± 15.0V 

Indefinite 

Power Dissipation (Note 3) 

Operating Temperature Range 
HA-4741-2 
HA-4741-5 

Storage Temperature Range 

880mW 

- 550C5TA~+1250C 
OOC5TA~+750C 

-650C5TA~+1500C 

o ELECTRICAL CHARACTERISTICS ..... 
o 
::J 
"C 
c 
o 
o 
E 
Q) 

en 
en 

"i: 
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V+ = 15V, V- = -15V 

PARAMETER 

INPUT CHARACTERISTICS 

* Offset Voltage 

Av. Offset Voltage Drift 

* Bias Current 

* Offset Current 

Common Mode Range 

Differential Input Resistance 

InputNoiseVoltage (f = 1KHz) 

TRANSFER CHARACTERISTICS 

* large Signal Voltage Gain (Note 4) 

* Common Mode Rejection Ratio (Note 8) 

Channel Separation (Note 5) 

Small Signal Bandwidth 

OUTPUT CHARACTERISTICS 

* Output Voltage Swing (Rl = 10K) 

(Rl = 2K) 

Full Power Bandwidth (Note 4) 

Output Current (Note 6) 

Output Resistance 

TRANSIENT RESPONSE (Note 7) 

Rise Time 

Overshoot 

Slew Rate 

POWER SUPPLY CHARACTERISTICS 

* Supply Current (1+ or Ii 

* Power Supply Rejection Ratio (Note 8) 

TEMP. 

+250C 

Full 

Full 

+250C 

Full 

+250C 

Full 

Full 

+250C 

+250C 

+250C 

Fu" 
+250C 

Full 

+250C 

+250C 

Fu" 
Full 

+250C 

Full 
+250C 

+250C 

+250C 

+250C 

I +250C 

I Full 

I 

I 
! 

HA-474 f2 HA-4741-5 
-550C to +1250C OOC to +750C 

. MIN. TYP . MAX. MIN. TYP. MAX. UNITS 

0.5 3.0 1.0 5.0 mV 

4.0 5.0 5.0 6.5 mV 

5 5 J.lV/oC 

60 200 60 300 nA 

325 400 nA 

15 30 30 50 nA 

75 100 nA 
t 12 i 12 V 

5 5 Mn 

9 9 nV/.jHz 

I 50K lOOK I 25K 50K V/V 

25K i I 15K V!V 

80 I 80 dB 

74 74 dB 
-108 -108 dB 

3.5 3.5 MHz 

I i12 i13.7 i12 i13.7 V 

±10 t 12.5 ±10 ± 12.5 V 

25 25 KHz 

i5 i15 ±5 i15 i rnA 

300 300 n 
"''' 

75 75 ns 

25 25 % 

iloS I I il.6 I V/J.ls 

I I I I 
5.0 7.0 rnA 

80 80 ·dB 

4. VOUT = .:!"la, RL = 2K NOTES: 1. For supply voltages less than ± 15V, the absolute 
maximum input voltage is equal to the supply 

VOltage. 
5. Referred to input; f = 10K Hz, RS = 1 K 

2_ One amplifier may be shorted to ground Indefinitely. 
3. Derate 5.8mW/oC above T A = +250 C. 

*100% Tested for DASH 8. 

6. VOUT =±10 
7. See pulse response characteristics 
8. ~V =±5.0V 
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PERfORMANCE CURVES 

V+ = +15V V- = -15V TA = +250C , , \ 

+110 

+100 

+90 

+80 

+70 

+60 

+50 

+40 

+30 

+20 

+10 

-10 

Unless Otherwise Stated. 

OPEN LOOP FREQUENCY RESPONSE 

r-- .... 11111 I 
IIJ~B. 2~ t 
Cl • 50pF 

GAIN 

I\.. "NJ 
I 

I'-... PHASE r-. 

~ 
r-. ~ 

.... 

1 

1 

1 10 100 lK 10K lOOK 1M 10M 

'" ... 
:t 

"'-
0 

I 

35 

30 

~25 

~ 20 

~ 15 

~ 10 

1.1 

1.0 

0.9 

0.8 

0.7 
o 

~ 
~ 

10 

FREQUENCY - Hz 

NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE 

B~NDWld~ 

/ 
i""" 

jrSLEWRATE 
BANDWIDTH 

/ 
/ 
I . 

!2 !5 ! 10 !15V 

SUPl'l Y VOLTAGE 

INPUT NOISE VS. FREQUENCY 

~ NOISEVOLTAGE 

~ ~ 
'~ 

100 

r-.... 

lK 

FREQUENCY - Hz 

NOISE CURRENT 

10K 

!20 

1 

I 

1 

0.4 ; 

0.2 

o 
lOOK 
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30 

10 

1.0 

I 

100 

12 

~ 
~ -1 1 
o 

j 10 
~ 

OUTPUT VOLTAGE SWING 

VS. FREQUENCY 

"" Vo·2av 'VS'!ISV 

VO' !IV VS"_IOV 

VO'8V ~~ ~I!SV 

1111 

Vo -2V V .!2V ...... 

" 
(VOLTAGE FOLLOWER) 
RL' OPEN 
CL = SOpF 

IK 10K 

FREQUENCY - Hz 

lOOK 

NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 

,.,. - -r--
./ 8ANDWID~!oo.. 

1M 

/~ SLEW RATE ~~ ~ 

i ~ 
8 

-55 -25 +25 +50 +75 +100 

TEMPERATURE _·C 

SMALL SIGNAL BANDWIDTH AND PHASE 
MARGIN VS. LOAD CAPACITANCE 

700 IIIII 
60 ."- IIIII 
~ ~~ 

1IIIII ,I 
PHASE MARGIN 

\I I 

I i[ 
50" 

. I 
8ANDWID'TH 0-

40 

! I, 
""~ \1 . 

I! illl \'" 
30 

:1 \ 1', 
i :1 ' , 

"'- /'-.. 
0 II II II r.... i'-

I !J i1 III! ....... r--.. 10 

o oL JuJ III illl 
10 100 1000 

LOAD CAPACITANCE -pF 

I 
I 

I 
ii' 

;i l 

I 
i ,! 
! 

I 

" 

, 

I I 

I-

R~ ! JJ 
7M 

1-1-

il 
II 

611 

i! 
i 

I 411 
!I 

, ii 

J ' 
311 

J 211 
I, 

lJ l 

.1 JJ 
~J.J o 

100.000 

+125 

737 



"-o ... 
o 
::J 
'C 
C 
o 
.2 
E 
Q) 

en 
(/) 
.~ 

"-as 
J: 

PERFOR!IIl4NCE CURVES (cont'd.) 

CHANNEL SEPARATION VS. FREQUENCY 

-120 ~+-++++Htt-----+-++HtH+-""""'~d-t----+++-l+' H--+--t'--+-H+++l, i 

I--..,J, I 

10 100 lK 10K lOOK 
FREQUENCY -Hz 

INPUT BIAS AND OFFSET CURRENT 
VS. TEMPERATURE 

eo ~+--+---+--+--+---+---+--I-I--+--+---+--+---+----1 

BIAS CURRENT 

rrl-..-,--;-.-t---+--i 
0~-~~0~~-25~~~0~~.25~-.S~0-L-.~15~~.100~~.125 

TEMPERATURE - DC 

MAXIMUM OUTPUT VOLTAGE 
SWING VS. LOAD RESISTANCE 

251---+-+-+++t+t+--:7'~-'-+""'-+++++H---+--+-H++++-I 
V 

20 1---+-+-+-H"I+t+-----lf----t-+++++H---+--+-H++++-I 

151----t--iIIJ'+++++t+---+---+--t-t+1+tt-
1 

-+---I--H+1+++-I 

':[I/llllllllllllllilllllllllll 
100 lK 10K lOOK 

LOAD RESISTANCE - OHMS 

POWER CONSUMPTION 
VS. TEMPERATURE 

160 ~-+----+----+----+--I------I ---+--~ -r--___ ~ VS=!15V 

r----r--r---__ 
120 I--+---+----+----+-----l~-+---+-;;::::WO-..j 

-r----r---- VS'!10V 

80 t--+---t-----+---+r---------1~-==-............ =-1-----i ---! 
"'1---__ 1-.. VS'!SV 

40 t--+---t-----+------T-=--~'-===--+---+---I --r---!------
0~-~SO-~-~~-~0--.~2S-~+5~0--.~)S-~+100~~.125 

TEMPERATURE-DC .. --------------------------------------------------------------------------------
PULSE RESPONSE 

TRANSIENT RESPONSE/SLEW 
RATE CIRCUIT 

SLEW RESPONSE 
(Volts: SV/Div, Time: SP.5lDiv) 

TRANSIENT RESPONSE 
(Volts: 10mv/Div , Time: 1 oons/Div ) 

It.. 
i 

I ~ ...,; 

r "" I 

I 

v J 
-=-

• 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• FAST RESPONSE TIME 130ns 

• LOW OFFSET VOLTAGE 2.0mV 

• LOW OFFSET CURRENT 10nA 

• SINGLE OR DUAL-VOLTAGE SUPPLY 
OPERATION 

• SELECTABLE OUTPUT LOGIC LEVELS 

• ACTIVE PULL-UP/PULL-DOWN OUTPUT 
CIRCUIT - NO EXTERNAL RESISTORS 
REQUIRED 

APPllCA TIONS 

• THRESHOLD DETECTOR 

• ZERO-CROSSING DETECTOR 

• WINDOW DETECTOR 

• ANALOG INTERFACES FOR MICROPROCESSORS 

• HIGH STABILITY OSCILLATORS 

• LOGIC SYSTEM INTERFACES 

PIN OUT 

Package Code 48 

Top View 

16 

2 

I CA UTI 0 N: These devices. are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HA-4900/4905 
Precision Quad Comparator 

DESCRIPTION 

The HA-4900/4905 are monolithic, quad, precision compar
ators offering fast response time, low offset voltage, low 
offset current, and virtually no channel-to-channel crosstalk 
for applications requiring accurate, high speed, signal level 
detection. These comparators can sense signals at ground 
level while being operated from either a single +5 volt supply 
(digital systems) or from dual supplies (analog networks) up 
to ±15 volts. The HA-4900/4905 contains a unique current 
driven output stage which can be connected to logic system 
supplies (V Logic+ and V Logic-) to make the output levels 
directly compatible (no external components needed) with 
any standard logic or special system logic levels. In com
bination analog/digital systems, the design employed in the 
HA-4900/4905 input and output stages prevents trouble
some ground coupling of signals between analog and digital 
portions of the system. 

These comparators' combination of features makes them 
ideal components for signal detection and processing in data 
acquisition systems, test equipment, and microprocessor/ 
analog signal interface networks. 

Both devices are available in 16 pin dual-in-line ceramic 
packages. The HA-4900 operates from -550 C to +1250 C 
and the HA-4905 operates over a OOC to +750 C temper": 
ature range. 

SCHEMATIC 

One Fourth Only (HA-4900/4905) 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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• 
ABSOLUTE 'MAXIMUM RATINGS (Note 1) 

Voltage Between V+ and V-

Voltage Between Vlogic(+) andVlogicH 
Differential Input Voltage 

Peak Output Current 

Internal Power Dissipation (N ote 7, 8) 

Storage Temperature Range 

10.. 

o 
"0 ELECTRICAL CHARACTERISTICS 
::l 

"C c: V+ = +15.0V 
o V-=-15.0V 
.2 Vlogic!+) = 5.0V 
E 
Q) 

(J) 

en 
.i: 
10.. 

as 
J: 

740 

Vlogic!-) = GND. 

PARAMETER 

INPUT CHARACTERISTICS 

* Offset Voltage (Note 2) 

* Offset Current 

* Bias Current (Note 3) 

Input Sensitivity (Note 4) 

* Common Mode Range 

TRANSFER CHARACTERISTICS 

large Signal Voltage Gain 

Response Time (T pdoHNote 5) 

Response Time (T pd,lHNote 5) 

OUTPUT CHARACTERISTICS 

* Output Voltage level 

logic "low State" (VOLHNote6) 

logic "High State" (VOH)(Note6) 

Output Current 

ISink 

ISource 

POWER SUPPLY CHARACTERISTICS 

i' Supply Current, Ips(+) 

.. Supply Current, Ips(-) 

.. Supply Current,lps(logicl 

Supply Voltage Range 

V+ 

V-

Vlogic!+) (Note 71 

VlogicH (Note 7) 

*100% tested for HAl-4900-S. 

TEMP. 

250C 
Full 

250C 
Full 

250C 
Full 

250C 
Full 

Full 

250 C 

250 C 

250C 

Full 

Full 

Full 

Full 

250C 

250C 

! 25GC 

Full 

Full 

Full 

Full 

I 
I 

MIN. 

V-

3.5 

3.5 

3.0 

+5.0 

-15.0 

0 

-15.0 

HA-4900 
-550C to +1250 C 

TYP. 

2.0 

10 

50 

400K 

130 

180 

0.2 

4.2 

6.5 

4 

i 1.7 I 

MAX. MIN. 

3.0 
4.0 

25 
35 

75 
150 

3.1 
4.1 

V+ -2.4 V-

0.4 

3.5 

3.5 

3.0 

12 I 
6 I 

2.0 I 

+15.0 +5.0 

0 -15.0 

+15.0 0 

0 -15.0 

33V 

18V 

±'15V 

±50mA 

580mW 

-650 C ~ TA ~ 1500 C 

HA-4905 
DOC to +750C 

TYP. MAX. 

4.0 7.5 
10.0 

25 50 
70 

100 150 
300 

7.6 
10.1 

V+ -2.4 

400K 

130 

180 

0.2 0.4 

I 4.2 

7 13 

5 7 

I 1.7 2.5 

+15.0 

0 

+15.0 

0 

• 

UNITS 

mV 
mV 

nA 
nA 

nA 
nA 

mV 
mV 

V 

VN 

ns 

ns 

V 

V 

mA 

mA 

. mA 

mA 

I mA 

V 

V 

V 

V 
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NOTES 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the 
circuit may be impaired .. Functional operability under 
any of these conditions is not necessarily implied. 

2. Minimum differential input voltage required to ensure 
a defined output state. 

3. Input bias currents are essentially constant with differ
ential input voltages up to ±9 volts. With differential 
input voltages from ±9 to ±15 volts, bias current on 
the more negative input can rise to approximately 
500IlA. 

4. RS S 200 ohms; Vin S Common Mode Range. Input 
sensitivity is the worst case minimum differential input 
voltage requ ired to guarantee a given output logic state. 
This parameter includes the effects of offset voltage, 
offset current, common mode rejection, and voltage 
gain. 

5, For Tpd(l); 100mV input step,-5mV overdrive. For 
T pd(Q); -100mV input step, 5mV overdrive. Freq
uency ~ 100Hz; Duty Cycle ~ 50%; Inverting input 

RESPONSE TIME TEST CIRCUITS 

50n 

T pd(O) 

OVERDRI~r--_____ _ 

----- - VTH=OV 

INPUT T 
100mV 

OUTPUT 

T=O 

+15V 

driven. See Test Circuit below. 

6. For VOH and VOL: ISink = 3.5mA, ISource = 3.0mA. 
For other values of Vlogic; VOH (min.) = Vlogic+ 
-1.5V. 

7. Total Power Dissipation (T.P.D.) is the sum of individ
ual dissipation contributions of V+, V- and Vlogic 
shown in curves of Power Dissipation vs. Supply Volt
ages (see page 5). The calculated T.P.D. is then located 
on the graph of Maximum Allowable Package Dissipa
tion VS. Ambient Temperature (see page 5) to deter
mine ambient temperature operating limits imposed by 
the calculated T.P. D.. For instance, the combination 
of +15V, -15V, +5V, OV (V+, V-, Vlo'gic+; Vlogic-) 
gives a T.P.D. of 350mW which allows operation to 
+1250 C; the combination +15V, -15V,+15V, OV gives 
a T.P.D. of 450mW and an operating limit of TA = 
+950 C. 

8. Derate by 5.8mW/oC above TA +750 C. 

>---OVOUT 

I --...---- VTH=OV 

T 
OVERDRIVE 

Input and output voltage waveforms for various input overdrives is shown on page 5. 

©IC MASTER 1978 741 



""' o ... 
o 
::J 

"C 
C 
o 
.2 
E 
Q) 

en 
tJ) 

.;:: 
~ 

as 
J: 

742 

,.r,.rlt,. •••• ,ftr ftllftllrft rcnrUnMllnc,c c,unrCi) 

V+ = 15V, v- = -15V, VLogid+) = 5.0V, VLogid-) = OV, TA = +250 C, Unless Otherwise Stated. 

C 
.! 
~. 

z: 
w 

'" a:: = u 

INPUT BIAS CURRENT vs. TEMPERATURE INPUT OFFSET CURRENT VS. TEMPERATURE 

100 

.... 
~ ~ ---~ 

0 

0 

80 

60 

40 

-55 -25 25 50 

i .. I 1 1 1 I I I I I 

r:lm 11m 
-55 -25 0 25 50 75 100 125 100 125 75 

TEMPERATURE.IOC) TEMPERATURE,IOC) 

INPUT BIAS CURRENT vs. COMMON MODE INPUT VOLTAGE 

(VDIFF. = OV) 

80 

o 
-15 

"""'" f".-..... 

I 
-12 -9 -3 

COMIION IIODE INPUT VOLTAGE 

SUPPLY CURRENT VS. TEMPERATURE 

FOR ±15V SUPPLIES AND +5V LOGIC SUPPLY 

12 r---,----,r---.-----r--,.----.---..-----, 

Ips+ 

101---+----1f--_+_-+-.:.y~OU!.!.T.-:· L=-k-..:..!:.!!:~~~+--_I 

r--~~---1---~--+IPS+ -44--+---+_~ 
YOUT=H 

I I 
I Ips- I 

6 I "OUT -l I I I ! I f'.... 
::~ 

Ips- V 2 
'lOUT' H 

Ipsl -4 
'lOUT" l f".... 
Ipsl V 
YOUT"H 

0 
-50 -25 25 50 75 100 125 

TEMPERATURE,IOCI 

5 

" 

I 
3! 

I 

r-........ 
"-

\ , 
12 15 

SUPPLY CURRENT VS. TEMPERATURE 

FOR SINGLE +5V OPERATION 

I I V+' s.ov 
VLOGICI+)- 5.0V 

" 
Y-' YlOGIC(-;· GNu 

~t- Ipsl 

-'---< YOUT"H 

r-...... 
IPS'" "" YOU1· H 

--'v -----... v IPS'" 

1- I VOUT=ll 
~ 

i __ 

- I 

......... ! ~ I Ipsl 
VOUT al 

-50 -25 25 50 75 100 125 

TEMPERATURE,IOC) 
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PERFORMANCE CURVES (continued) 

RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES 

VOUT 
VOLTS 

I 

0 

-100 
mV 

600 

\ l\ 

\r\\ VOVERORIVE = 20,:,V 

~\' V 
..... =5m,V 

.......... ..... =2mV 

\~ ~V 

\1\\ 

100 200 300 

TIME ns 

MAXIMUM PACKAGE DISSIPATION 

vs. TAMBIENT 

~ 
.§500 ~ MAXIMUM ALLOWABLE PACKAGE 

DISSIPATION {SEE NOTE 71 
.......... 

"''-l £ 
~ ~OD 
0:( 

~ 300 
C 
~200 
0:( 

~ 100 
~ 

25 50 . 75 100 
AMBIENT TEMPERATURE, ac 

400 

............. 

125 

VOUT 
VOLTS 

+ 100 
mV 

~ 

OVERDRI~E = 20m V ........... -
= 5:"V";;::: 

~ ~ ~ 
po 

=2mV_ 

j~ V 
/ VI 

100 200 300 400 

TIME ns 

MAXIMUM POWER DISSIPATION vs. SUPPLY VOLTAGE 

(NO LOAD CONDITION) 

250 

200 

./ 
7 50 

./.. :::. :::: f...-

v+ 1/ 
~ ,/ 

....... V 
/ v-, ....-~ 

v- I,...---- I,...----

I,...----~ -~ 
V 

FT 
10 

SUPPLY VOLTAGE, (VOLTS) 

..... v 
.'\ 

VLOGIC{+)-

I I 
12 

/ 

/ 

L.t 
t:7 

f--I--

14 

APPLYING THE HA-4900/4905 COMPARATORS 

1. SUPPLY CONNECTIONS: This device is exceptionally 
versatile in wo rking with most available power supplies. 
The voltage applied to the V+ and V- terminals determines 
the allowable input signal range; while the voltage applied 
to the VL + and VL- determines the output swing. In 
systems where dual analog supplies are available, these 
would be connected to V+ and V-, while the logiC supply 
and return would be connected to VLogic+ and VLogic-. 
The analog and logic supply commons can be connected 
together at one point in the system, since the comparator 
is immune to noise on the logic supply ground. A negative 
output swing may be obtained by connecting V L + to 
ground and VL- to a negative supply. Bipolar output 
swings (15V P-P, max.) may be obtained using dual sup
plies. In systems where only a single logic supply is avail
able (+5V to +15V), V+ and VLogic+ may be connected 
together to the positive supply while V- and V Logic
are grounded. If an input signal could swing negative with 
respect the V- terminal, a resistor should be connected in 
series with the input to limit input current to < 5mA 
since the C-B junction of the input transistor would be 
forward biased. 

©IC MASTER 1978 

2. UNUSED INPUTS: Inputs of unused comparator sections 
should be tied to a differential voltage source to prevent 
output "chatter". 

3. CROSSTALK: Simultaneous high frequency operation of 
all other channels in the package will not affect the output 
logic state of a given channel, provided that its differential 
input voltage is sufficient to define a given logic state 
U1VIN ~ ±VosL Low level or high impedance input lines 
should be shielded from other signal sources to reduce 
crosstalk and interference. 

4. POWER SUPPLY DECOUPLlNG: Decouple all power 
supply lines with .01 p. F ceramic capacitors to a ground 
line located near the package to reduce coupling between 
channneis or from external sources. 

5. RESPONSE TIME: Fast rise time « 200ns) input pulses 
of several volts amplitude may result in delay times some
what longer than those illustrated for 100mV steps. Oper
ating speed is optimized by limiting the maximum differ
ential input voltage applied, with resistor-diode clamping 
networks. 
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I A PPlICA tlONS 

ANALOG 
INPUTS 

r------------, 
I 
I 
I 
I 
I 

I 

D/A 

COMPARATORS 

I 

I INTERFACE L ___________ ~ 

ANALOG INPUT MODULE 

r----------, 
I 
I 

INTERFACE MEMORY 

I MICROPROCESSOR 

I 
I 
I L ___________ J 

PROCESSOR 

DATA ACQUISITION SYSTEM 
In this circuit the HA-4900/4905 is used in conjunction with a D to A converter to form a simple, versatile, multi-channel analog 
input for a data acquisition system. In operation the processor first sends an address to the D to A, then the processor reads 
the digital word generated by the comparator outputs. 

To perform a simple comparison, the processor sets the D to A to a given reference level, then examines one or more comparator 
outputs to determine if their inputs are above or below the reference. A window comparison consists of two such cycles with 
2 reference levels set by the D to A. One way to digitize the inputs would be for the processor to increment the D to A in steps. 
The D to A address, as each comparator switches, is the digitized level of the input. While stairsteppingthe 0 to A is sloloWJ than 
successive approximation, all channels are digitized during one staircase ramp. 

+5.0V 

O--+---~+ 1/4 
...... ___ ~A-4900 

TTL TO CMOS CMOS TO TIL 

LOGIC LEVEL TRANSLATORS 

The HA-4900/4905 comparators can be used as versatile logic interface devices as shown in the circuits 
above. Negative logic devices may also be interfaced with appropriate supply connections. 

If separate supplies are used for V- and VLogic-, these logic level translators will tolerate several volts of 
ground line differential noise. 

• 
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APPLICATIONS (continued) 

1K 

RS-232 TO CMOS LINE RECEIVER 
This RS-232 type line receiver to drive CM OS logic uses a 
Schmitt trigger feedback network to give about 1 volt input 
hysteresis for added noise immunity. A possible problem in 
an interface which connects two equipments, each p1ugged 
into a different AC receptacle, is that the power line voltage 
may appear at the receiver input when the interface connect
ion is made or broken. The two diodes and a 3 watt input 
resistor will protect the inputs under these conditions. 

OSCILLATOR/CLOCK GENERATOR 
This self-starting fixed frequency oscillator circuit gives 
excellent frequency stability. Rl and Cl comprise the 
frequency determining network while A 2 provides the 
regenerative feedback. Diode 01 enhances the stability by 
compensating for the difference between VOH and VSupply. 
In applications where a precision clock generator up to 
100kHz is required, such as in automatic test equipment, 
Cl may be replaced by a crystal. 

©IC MASTER 1978 

WINDOW DETECTOR 
The high switching speed, low offset current and low offset 
voltage of the HA-4900/4905 makes this window detector 
circuit extremely well suited to applications requiring fast, 
accurate, decision-making. The circuit above is ideal for 
industrial process system feedback controllers. or "out
ot-limit" alarm indicators. 

+15V 

-15V 

>---.... -0() VOH:::::4.2V 

R3 
13K 

SCHMITT TRIGGER (ZERO CROSSING 
DETECTOR WITH HYSTERESIS) 

This circuit lias a 100mV hysteresis which can be used in 
applications where very fast transition times are required 
at the output even though the signal input is very slow. 
The hysteresis loop also reduce's false triggering due to noise 
on the input. The waveforms below show the trip points 
developed by the hysteresis loop. 

VOH----. 

ov~~----------~~-----------__ _+~ 

Input to Output Waveform 
Showing Hysteresis Trip Points 
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HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• SAMPLE CURRENT/HOLD RATIO 106 

• ACQUISIT!ON TIME (0.01%) 5J.ls 

• SLEW RATE 5V/ps 

• BANDWIDTH 2MHz 

• APERTURE DELAY 50ns 

• LOW CHARGE TRANSFER 10pC 

• DTL/TTL COMPATIBLE CONTROL INPUT 

APPllCA TIONS 

• A TO 0 INPUT (TO 13 BITS) 

• 0 TO A DEGLITCHER 

• AUTO ZERO SYSTEMS 

• PEAK DETECTOR 

• GATED OP AMP 

PINOUT 

IN-

IN+ 

OFFSET 
ADJ. 

OFFSET 
ADJ. 

v-

N.C. 

OUT 

Top View 

Package Code 4U 

SAMPLEIHOLD 
CONTROL 

GND 

N.C. 

v+ 

CASE 

CA UTI 0 N: These devices are sensitive to electrostatic discharge. 
Users should follow IC Handling Procedures specified on pg. 1-4. 

HA-2420/2425 
Fast Sample and Hold 

Gated Operational Amplifier 

DESCRIPTION 

The HA-242012425 is a monolithic circuit consisting of a high 
performance operational amplifier with its output in series with 
an ultra-low leakage analog switch and a MOSFET input unity 
gain amplifier. 

With an external holding capacitor connected to the switch 
output, a versatile, high performance sample-and-hold or 
track-and-hold circuit is formed. When the switch is closed, 
the device behaves as an operational amplifier, and any of the 
standard op amp feedback networks may be connected around 
the device to control gain, frequency response, etc. When the 
switch is opened the output will remain at its last level. 

Performance as a sample-and-hold compares very favorably 
with other monolithic, hybrid, modular, and discrete circuits. 
Accuracy to better than 0.01% is achievable over the tempera
ture range. Fast acquisition is coupled with superior droop 
characteristics, even at high temperatures. High slew rate, 
wide bandwidth, and low acquisition time produce excellent 
dynamic characteristics. The ability to operate at gains greater 
than 1 frequently eliminates the need for external scaling 
amplifiers. 

The device may also be used as a versatile operational amplifier 
with a gated output for applications such as analog switches, 
peak holding circuits, etc. 

FUNCTIONAL DIAGRAM 

OFFSET 
ADJ 

~ 

SAMPLEI 
HOLD 
CONTROL 

HOLD 
CAP. 

r: :---~--~-----1 
I : 1" I 

I I ~ lOUT 

IN+ : >====O"~-----'rvr--r 
LL---J--_/~------1 

HIGH LOW C HIGH 
GAIN LEAKAGE IMPEDANCE 
AMP SWITCH MOSFET 

FOllOWER 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFIC A TIONS 

ABSOLUTE MAXIMUM RATINGS 
Voltage Between V+ and V- Terminals 40V 
Differential Input Voltage ±30V 
Digital I nput Voltage (Pin 14) +8V, -15V . 
Output Current Short Circuit Protected 

ELECTRICAL CHARACTERISTICS 

Internal Power Dissipation 
Operating Temperature Range 

HA-2420 
HA-2425 

Storage Temperature Range 

300mW (Note 7) 

-55°C ~ TA ~ +1250C 
OOC~ TA ~+750C 
-65°C ~ TA ~ +150oC 

Test Conditions VSupply = ±15.0V 
CH = 1000pF 

Unless Otherwise Specified 
Digital Input (Pin·14) VIL =+O.8V (Sample) 

VIH = +2.0V (Hold) 

PARAMETER 

INPUT CHARACTERISTICS 
* Offset Voltage 

*B ias Current 

* Offset Current 

I nput Resistance 

Common Mode Range 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 1, 4) 

*Common Mode Rejection (Note 2) 

Gain Bandwidth Product (Note 3) 

OUTPUT CHARACTERISTICS 
*' Output Voltage Swing (Note 1) 

Output Current 

Full Power Bandwidth (Note 3, 4) 

Output Resistance 

TRANSIENT RESPONSE 
Rise Time (Note 3, S) 

Overshoot (Note 3, S) 

Slew Rate (Note 3, 6) 

DIGITAL INPUT CHARACTERISTICS 
Digital Input Current (VIN = OV) 

Digital Input Current (VIN = +S.OV) 

Digital Input Voltage (Low) 

Digital Input Voltage (High) 

SAMPLE/HOLD CHARACTERISTICS 
Acquisition Time to .1% 10V Step ( 3) 

Acquisition Time to .01% 10V Step (3) 
I 

Aperture Delay 

Aperture Uncertainty 

* Drift Current 

* Charge Transfer 

POWER SUPPL Y CHARACTERISTICS 
* Supply Current 

* Power Supply Rejection Ratio 

NOTES: 1. RL = 2KSl 

2. V CM = ±lOVDC 
3. AV = +1, RL = 2KSl, CL = 50pF 
4. VOUT = 20V peak-to-peak 

* 1 00% Tested For DASH 8 
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TEMP. 

+2SoC 
Full 

+2SoC 
Full 

+2SoC 
Full 

+2SoC 

Full 

Full 

Full 

+2SoC 

Full 

+250 C 

+2SoC 

+2SoC 

+2SoC 

+250 C 

+2SoC 

Full 

Full 

Full 

Full 

+2SoC 

+250 C 

+2SoC 

+25 0 C 

+2SoC 
Full 

+2SoC 

+2SoC 

Full 

HA-2420 

MIN. TYP. MAX. 

2 4 
3 6 

SO 200 
400 

10 SO 
100 

S 10 

±10 

2SK SOK 

80 90 

2 

±10 

±10 

70 

5 

100 

20 

S 

0.8 

20 

0.8 

2.0 

4 

I 
5 ! 

50 

5 

S 
O.S 10 

10 20 

2.S S.O 

80 90 

5. VOUT = 400mV peak-to-peak 
6. VOUT = 10.0V peak-to-peak 
7. Derate Power Dissipation by 

4.3mW/o C above +105~C 
Ambient Temperature. 

HA-242S 

MIN. TYP. MAX. UNITS 

3 6 mV 
4 8 mV 

SO 200 nA 
400 nA 

10 SO nA 
100 nA 

S ·10 Mn 

±10 V 

2SK SOK VIV 

74 90 dB 

2 MHz 

±10 V 

±10 mA 

70. kHz 

5 n 

100 ns 

20 % 

S V/lJs 

0.8 mA 

20 lJA 

0.8 V 

2.0 V 

4 lJs 

5 lJs 

SO I ns 

S ns 
,. 

S pA 
.OS 1.0 nA 

10 20 pC 

2.S 5.0 mA 

74 90 dB 
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• 
PERFORMANCE CURVES 

VSUPPLY = ±15VDC, TA = +250 C, CH = 1,OOOpF UNLESS OTHERWISE SPECIFIED 

TYPICAL SAMPLE-AND-HOLD PERFORMANCE 
AS A FUNCTION OF HOLDING CAPACITANCE 

10,000 

) 

1,000 " / 

~ 
E: .... 
c:: 

~ 
;:, 
u --~ 
Cl 

~ DRIFT DURING HOLD AT +2SoC; 
MILLIVOLTSISECDND 

( .... .... 

100 
" " UNITY GAIN PHASE MARGIN; L 

" " DE\REES ~ " ~ 

" " I 

" " / 

10 " " / 
_ UNITY GAIN BANDWIDTH; MHz 
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APPllCATIOlfS 

BASIC 
SAMPLE-AND-HOLD 

CONTROL 

100KQ 
OFFSET TRIM 

Figure 1 

GUARD RING LAYOUT 
(BOTTOM VI EW) 

Figure 2 

NOTES: 1) Figure 1 shows a typical unity gain circuit, with offset zeroing. All of the other normal op amp 
feedback configurations may be used withthej HA-2420/2425. The input amplifier may be used as 
a gated amplifier by utilizing Pin 11 as the output. This amplifier has excellent drive capabilities 
along with exceptionally low switch leakage. 

2) The method used to reduce leakage paths on the P.C. board and the device package is shown in 
Figure 2. This guard ring is recommended to minimize the drift during hold characteristic. 

3) The holding capacitor should have extremely hi9h insulation resistance and low dielectric 
absorption. Polystyrene (below +850 C), Teflon, or Parlene types are recommended. 

For more applications, consult Harris Application Note 517. 

GLOSSARY OF TERMS 

ACQUISITION TIME: 
The time required by the device after the "sample" com
mand to reach its final value within ±O.l% ortO.01%. 
This time includes switch delay time, slewing time and 
settling time. This is the minimum sample time required to 
obtain a given accuracy. 

CHARGE TRANSFER: 
The small charge transferred to the holding capacitor from 
the inter-electrode capacitance of the switch when the unit 
is switched to the Hold mode. Sample-to-Hold offset error 
is directly proportional to this charge, where: 

Offset Error (V) = Charge (pC) 
CH(pF) 

©IC MASTER 1978 

APERTURE DELAY: 
The time required after the "hold" command until the 
switch is fully open. This delays the effective sample timing 
with rapidly changing input signals. 

DRI FT CURRENT: 
Leakage currents from the holding capacitor during the 
Hold mode which cause the output voltage to drift. Drift 
rate (droop rate) can be calculated from drift current values 
using the formula: 

~ V I(pA) 
- (Volts/Sec) = -
~T CH(pF) 
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m HARRIS 
SEMICONDUCTOR 
A DIVISION OF HARRIS CORPORATION 

FEATURES 

• FREQUENCY RANGE O.OlHz tTO 3MHz 

• INDEPENDENT PHASE DETECTOR AND 
OSCILLATOR FOR VERSATILITY 

• TWO ISOLATED PHASE DETECTOR OUTPUTS 

• DTL/TTL COMPATIBLE OSCILLATOR OUTPUT 

APPLICATIONS 

• DISCRIMINA~ORS 

• RECEIVERS 

• DATA DECODERS (DATA MODEMS) 

• DATA SYNCHRONIZERS 

PINOUT 

Top View 

SIGNAL IN 

SIGNAL IN 

V+ 

GND. 

REF. IN 

OSC. OUT 

Package Code 4U 

DETECTOR 
OUT 

TIMING R 

TIMING R 

TiMING C 

TIMING C 

OSC.IN 

v-

HA-2820/2825 
Phase locked loop 

DESCRIPTION 

The HA-2820/2825 Phase Locked Loop is useful for many 
operations in the frequency domain in the sub-audio to low 
R. F. bands. It features a number of functional and parametric 
improvements over other similar monolithic circuits. 

A major feature is a high impedance current source phase detect
or output with provisions for external connection to the oscil
lator input which is a low impedance current sink. This allows 
connection of complex passive or active filters, amplifiers, 
sweep circuits, etc. within the loop. Also, the two phase detect
or outputs are i,solated from one another so that different filter 
functions can be connected at the two outputs without i~ter
action. The capability of independently adjusting loop band
width allows phase modulation detectors to be constructed. 

Applications include modulators and demodulators for F .M., 
phase modulation, and F.S. K.. frequency multiplication; data 
synchronization. tracking filters. and speed controls. 

FUNCTIONAL DIAGRAM 

DEMODULATED 
OUTPUT 

r-1r-~ r-~~-l 
I I I -= LOW PASS t ~ ~ t-~, FILTER 

-= I 

'\..; 

iNPUT {/ cr -
cr-

rv 

.n L _____ .J 

, 
~CT 
.J 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 

ABSOLl!TE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 27.0V 

Input Voltage 2 VRMS 

Output Current, Pin 7 lOrnA 

ELECTRICAL CHARACTERISTICS 
V+ = +6.0V 
V- = - 6.0V 

Pin 5 = Ground 

VIN = 100mV RMS 
Fo :::::: 50kHz 

See Test C ircu it, Page 3 
} 

Power Dissipation 

Operating Temperature 
HA-2820 
HA-2825 

Storage Temperature 

Unless otherwise specified 

A-H 282 0 

300mW (Note 3) 

-55°C> T A> +1250C 
00C>TA>+750C 

-65°C> T A> +150oC 

HA 2825 -
-550 C to + 125°C OOC to +750C 

PARAMETER 

PHASE DETECTOR 
I nput I mpedance, Pins 1 - 2 

Input Voltage Range, Pins 1 - 2 (Note 1) 

Output Impedance, Pins 4 & 14 

Output Offset Current, Pins 4 & 14 

Output Offset Current, Pins 4 & 14 

Conversion Gain, Pins 4 & 14 

CURRENT CONTROLLED OSCILLATOR 

Maximum Frequency 

Frequency Drift 

Frequency Change with Supply Voltage 

Input Resistance, Pin 9 -
(Note 4) 

Input Open Circuit Voltage, Pin 9 

Conversion Gain 

Output Voltage, High 

Output Voltage, Low 

Output Rise Time 

Output Fall Time 

CLOSED LOOP CHARACTERISTICS 

Loop Gain 

Tracking Range 

Demod. Output Swing, Pin 4 (Note 5) 

Frequency Drift 

POWER SUPPLY CHARACTERISTICS 

Supply Current, V+ 

Supply Current, V-

Supply Voltage Range (Notes 2,3) 

NOTES 1. For ± 10% Tracking range. 

2. +5.0V,-7.0V may be used 
alternatively. 

©IC MASTER 1978 

TEMP. 

+250C 

Full 

+250C 

+250C 

Full 

+250C 

Full 

Full 

Full 

+250C 

+250C 

+250C 

+250C 

+250C 

+250C 

+250C 

+250C 

+250C 

+250C 

Full 

Full 

Full 

Full 

LIMITS 

MIN. TYP. MAX. 

-lOOK 

10 5 

10 

10 15 

20 

50 

3 5 

200 

.01 

500 

-3.5 

1.0 

+1.9 

+0.4 

100 

125 

50 

50 

±700 

200 

3 5 

7 10 

±6 ±12 

3. Derate power dissipation by 
6.6mW/oC above +1050 C 
ambient temperature. 

MIN. 

10 

3 

+1.9 

±6 

LIMITS 

TYP. MAX. UNITS 

lOOK Q 

5 mV RMS 

10 MQ 

10 15 /.l.A 

20 /.l.A 

50 /.l.A/Radian 

5 MHz 

200 ppm/oC 

.01 %/V 

500 Q 

-3.5 V 

1.0 % L1f/ /.l.A 
I 

V 

+0.4 V 

100 ns 

125 ns 

50 % L1f/Radian 

50 %L1f 

±700 mV 

200 ppm/oC 

3 5 rnA 

7 10 rnA 

±12 V 

4. tNS - ±2V 
5. When not in use pin 4 

should be grounded. 
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• TEST CiRCUiT 

OEMOO. SIGNAL IN 
OUT V+ ,..-----.. 

C3~ ~C4 

V-

Unless otherwise specified: V+ = +S.OV; V- = -S.OV; Rl = R3 = 10K,Q; R2 = 1 K,Q; R4 = R5 = 300,Q; RT = 540,Q; Cl = .015,lLf; 
C2 = C3 = C4 = 0.1 ,uf; CT = O.Ol,u f (fo :::::: 50kHz); VIN = 100mV RMS; T A = +250 C 

PERFORMANCE CURVES 

CENTER FREQUENCY, fo VS. 

TIMING CAPACITOR, CT (RT= 540,Q) 

1.000 

N 100 
::z: 

== >-u .c:: 10 
CIl 
:::l 

E 
LL 

U.I 

100pF 1.000pF .01J.1f O.lJ.1f lJ.1f 10J.lf 

Timing Capacitance 

CENTER FREQUENCY, fo VS. 

TIMING RESISTOR, RT (CT = .Ol,lLf) 

10 Eif.-----+.al--+-+-I til +-+++++1I1m§111l¥1 !Elil-IIIII 
>u 
c:: 
Q) 

:::l 

! t\t\ 
~ l'OE33!~i~!!Ei~ 
<C 
§ ., 

~ " '" 
J I1I11II11 1'11111111 

0.1 1.0 10 

Timing Resistor (K,Q) 

-
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PERFORMANCE CURVES (continued) 

..... ...... .;:: 
Cl 

1.5 

1.0 

> 0.5 
Co.) 

c: 
Q) 

:::I 

CENTER FREQUENCY DRIFT 
vs. TEMPERATURE 

" ""'""--E 0 
LL 
..... 
c: 

--.... 
~ 

Q) -0.5 
~ 
Q) 

Q.. 

-:::I 
Co 
c: 

-1.0 

-1.5 

0 

0 

20 

~2 
"d" 
c: 

Ci: 
c; 
c: 

~ -2 -:::I 
Co 
-;; -4 

o 
-6 

-50 -25 +25 +50 +75 +100 +125 

Temperature (OC) 

MINIMUM SIGNAL TO MAINTAIN LOCK 

7 
-"" 

/ 

-50 -25 +25 +50 + 75 + 100 + 125 

Temperature (OC) 

DEMODULATED OUTPUT SWING 

if 
.,0'l / 

~, , Lp.1 l0"- -..... --..--
-..-- ..--7 

/ 
/ 

I 

-100 -80 -60 -40 -20 a 20 40 60 80 100 

Input Frequency Deviation from fa (% of fa) 
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100 

C 10 

Q) 
en 
c: 
co 
a: 
en 

~ 1.0 
Co.) 
co .= 

0.1 
loo.uV 

TRACKING RANGE vs. INPUT SIGNAL LEVEL 

R2·· 1K 

II 

80 

-0 
::: 60 

.0 

~ 40 

...? 
E 20 

~ 
c: 0 
o .;: 
co 
.~ 20 

Cl 

~ 40 
c: 
Q) 

~ 60 
e 

LL 80 

R2 - 10K 

/ 
-' 

~ 

~ 

/ 

ImV 10mV 100mV 1.0V 

I nput Signal Level (RMS) 

LOOP GAIN CHARACTERISTIC 

~ ~ 

1 ,d='~ 
~J .30::-v';!.--
~V 

~ 
~ 

A 
, 

./ ~ V 
- V 
",. V 

20 40 60 80 100 120 140 160 180 

Phase Angle Between Input Signal & Oscillator, Degrees 

OSCI LLATOR FREQUENCY 
vs. INPUT CU RRENT, PIN 9 (fa = 50kHz) 

5.0 

/ 

4.0 
> 
Co.) 

c: 

/ 
7 

Q) 
:::I 
0-

3.0 e 
LL 
"'C 
Q) 

.~ 
C6 2.0 

§ 

/' 

/ 
/ 

~, 
0 

Z 
1.0 V 

/ 
~v 

+200 +100 - 100 - 200 -300 - 400 - 500 

I nput Current (f..l A) 
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• 
HARRIS HC-55516/55532 
SEMICONDUCTOR m A DIVISION OF HARRIS COflPORATION All-Digital Continuously Variable 

Slope Delta Modulator (CVSD) 

FEATURES 

• REQUIRES FEWER EXTERNAL PARTS 

• LOW POWER DRAIN: 6mW FROM SINGLE 5V-7V 
SUPPLY 

• TIME CONSTANTS DETERMINED BY CLOCK 
FREQUENCY; NO CALIBRATION OR DRIFT 
PROBLEMS; AUTOMATIC OFFSET ADJUST
MENT 

• HALF DUPLEX OPERATION BY DIGITAL CONTROL 

• FILTER RESET BY DIGITAL CONTROL 

• AUTOMATIC OVERLOAD RECOVERY 

• AUTOMATIC "QUIET" PATTERN GENERATION 

• AGC CONTROL SIGNAL AVAILABLE 

APPLICATIONS 

• VOICE TRANSMISSION OVER DATA CHANNELS 

• VOICE ENCRYPTION/SCRAMBLING 

• VOICE I/O FOR DIGITAL SYSTEMS 

• AUDIO MANIPULATIONS: DELAY LINES, TIME 
COMPRESSION, ECHO GENERATION/ 
SURPRESSION, SPECIAL EFFECTS, ETC. 

PINOUT 

Package Code 9R, 4Q 

Top View 

14 PIN D.I.P. 
AND 

: FLAT PACK 

11 Apt. 

... rl h __ 
flU!!. In U!l 1U t:nc~uec. 

NC 6 9 Clock 

NC 7 8 Gnd 

. DESCRIPTION 

The HC-55516 and HC-55532 are half duplex modulator/ 
demodulator CM OS integrated circuits used to convert voice 
signals into serial N RZ digital data, and to reconvert that data 
into voice. The conversion is by delta modulation, using the 
continuously variable slope (CVSD) method of companding. 

While signals are compatible with other CVSD circuits, internal 
design is unique. The analog loop filters have been replaced by 
digital filters, using very low power, and requiring no external 
timing components. This approach allows inclusion of many 
desirable features which would be difficult to implement using 
other approaches. 

The HC-55516 has internal time constants optimized for 16K 
bits/sec data rate and is usable down to 9K bits/sec. The HC-
55532 is optimized for 32K bits/sec and is usable beyond 64K 
bits/sec. Both units are available in 14 pin D.I.P. (HCl) or flat 
packages (H C9) in two temperature ranges; -550 C to + 1250 C 
(-2 or -8) and -400 C to +850 C (-9). 

FUNCTIONAL DIAGRAM 

(5) VOICE 
IN 

lOOK 

VOICEI 
(31 SIDETONE 

OUT 

(21 SIGNAL 
GND. 

(121 1101 (111 (131 (91 
R. ALTERNATE 

C;ClrA1. PL~!N FORCE CLOCK 'Ll nx> "RO FIN ____ D-'~_4~~L 
COMPARATOR 

SEE PAGES 759-762 FOR PACKAGE SELECTION GUIDE 
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PINOUT PIN ASSIGNMENTS 

PIN# 
14-LEAO 

F.P. & O.I.P. 

2 

3 

4 

5 

6,7 

8 

9 

10 

11 

12 

13 

14 

SYMBOL 

VOO 

Sig.Gnd. 

Aud. Out 

AGC 

Aud. In 

Gnd. 

Clock 

Encode 
(Oecode) 

APT. 

Dig. In 

FZ 

Oig. Out 

ACTIVE* 
LEVEL 

Low 
(High) 

Low 

Low 

OESCRIPTION 

Positive supply voltage. 

Ground connection to D/A ladders and comparator; 
i.e. audio ground. 

Recovered audio out. May be used as side tone at 
the transmitter. Presents approximately 100 kilohm 
source. Zero signal reference is VOOI2. 

A logic "Low" level will appear at this output when 
the recovered signal excursion reaches one-half of 
full scale value. 

Audio input. Should be externally AC coupled. 
Presents approximately 100 kilohms in series with 
Voo/2. 

No internal connection is made to these pins. 

Logic ground. Negative supply voltage. 

Receiver clock must be phased with digital input 
such that a positive clock transition occurs near the 
middle of each received data bit. 

A single CVSO can provide half-duplex operation. 
The encode and decode functions are selected by 
'the logic level applied to this input. A low level se
lects the encode mode, a high level, the decode mode. 

Activating this input causes an "alternate plain text" 
(quieting pattern) to be transmitted without affecting 
the internal operation of the CVSO. 

I nput for the received digital data. 

Activating this input forces the transmitted output, 
the internal logic, and the recovered audio output into 
the "quieting" condition. 

Output for transmitted digital data. 

*Note: No active input should be left in a "floating condition". 
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• SPECiFiCA TiONS 

756 

ABSOLUTE MAXIMUM RATINGS 

Voltage At Any Pin 

Maximum VDD Voltage 

Operating VDD Range 

-3.0V to VDD +0.3V 

+7.0V 

+5.0V to + 7.0V 

ELECTRICAL CHARACTERISTICS @ T A = 250 C 

Test Conditions VOO = 6.0V, Bit Rate = 16Kb/s, (HC-55516) 
Bit Rate = 32Kb/s, (HC-55532) 

I 

PARAMETER 

Clock Bit Rate 

Clock Duty Cycle 

Supply Voltage 

Supply Current 

Digital "1" Input 

Digital "0" Input 

Digital "1" Output 

Digital "0" Output 

Audio Input Voltage 

Audio Output Voltage 

Audio Input Impedance 

Audio Output Impedance 

Transfer Gain 

Syllabic Time Constant 

L.P. Filter Time Constant (55516) 
(55532) 

Step Size Ratio (55516) 
leee.,.,\ \"""..,LI 

Resolutiol! (55516) 
(55532) 

Min. Step Size (55516) 
(55532) 

Slope Overload 
~. . ~ . . -~lgnal/Nolse Hatlo 

Quieting Pattern Amplitude (55516) 
(55532) 

AG C Threshold 

Clamping Threshold 

MIN. 

0 

30 

+5.0 

-0.5 

I 

i 
I 
I 

Operating Temperature (-9) 
. (-2) 

Storage Temperature 

TYP. 

1.0 

4.5 

1.5 

5.5 

0.5 

0.5 

0.5 

100 

100 

4.0 

0.94 
0.47 

24 
18 

0.1 
0.2 

0.2 
0.4 

Fig. 1 

12 
24 

0.5 

0.75 

MAX. 

64 

70 

+7.0 

I 
1.4 I 
1.4 

I 
I 

+0.5 

I 

I I I 

I ! 
Tab. 1 

(-8) 

UNIT 

Kb/s 

% 

V 

rnA 

V 

V 

V 

V 

Vrms 

Vrms 

Kf2 

Kf2 

dB 

mS 

mS 
mS 

dB 
dB 

% 
% 

% 
% 

mV P-P 
mV P-P 

F.S. 

F.S. 

I 

I 

-400 C to +850 C 
-550C to +1250C 
-550C to + 1250C 

-650C to +1500C 

NOTE 

(1) 

(2) 

(2) 

(3) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

I 
I 
I 

I 

I 

• 
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NOTES 

1. There is one NRZ data bit per clock period. Clock must 
be phased with digitai data such that a positive clock 
transition occurs in the middle of each received data 
bit; i.e., the transmitter and receiver clock are in phase. 

2. Logic inputs are CMOS compatible at supply voltage 
and are diode protected. Digital data input is N RZ at 
clock rate. 

3. Logic outputs are CMOS compatible at supply voltage 
and withstand short-circuits to VOO or ground. Digital 
data output is NRZ and changes with negative clock 
transitions. 

4. Recommended voice input range for best voice per
formance. 

5. May be used for side-tone in encode mode. 

6. Should be externally AC coupled. Presents 100 Kil
ohms in series with Vool2. 

7. Presents 100 Kilohms in series with recovered audio' 
voltage. Zero-sign-al references is V 0 012. 

8. Unloaded, for linear signals. 

9. Note that filter time constants are inversely propor
tional to clock rate. 

10. Step size compression ratio of the syllabic filter is 
defined as the ratio of the filter output, with an equal 
1-0 bit density input to the filter, to its minimum 
output. 

TABLE I 

INPUT 
FREQUENCY AMPLITUDE 

Hz mV RMS 

300 
300 
1000 
1000 

©IC MASTER 1978 

1400 
45 
500 
16 

OUTPUT 
SNR 

dB MIN. 

20 
15 
14 
9 

11. Minimum quantization voltage level expressed as a per
centage of supply voltage. 

12. The minimum step size between levels is twice the re
solution. 

13. For large signal amplitudes or high frequencies, the 
encoder may become slope-overloaded. Figure 1 shows 
the frequency response at various signallevels,measured 
with a 3kHz low-pass filter having a 130dB/octave roll
off to -50dB. See Table II. 

14. Table I shows the SN R under various conditions, using 
the output filter described in 13 (above) at a bit rate 
of 16Kb/s. See Table II. 

15. The "quieting" pattern or idle-channel audio output 
steps at one-half the bit rate, changing state on negative 
clock transitions. 

16. A logic "0" will appear at the AGC output pin when 
the recovered signal reaches one-half of full-scale 
value (positive or negative). 

17. The recovered signal will be clamped, and the computa
tion will be inhibited, when the recovered signal reaches 
three-quarters of full-scale value, and will unclamp 

-when it falls below this value (positive or negative). 

SIGNAL lEVel 
DB I 

I 
ODB IN = 1.4OV RMS 
Vs=-liiV 

-OOB --ODB IN . 

. --60B --6DB IN ~ -~ 
-12OB -12DBIN ~ 
-180B -180BIN ~ 

~ 

~ 
-24OB -240B IN 

-lDOB -3ODB IN 

-36OB -360B IN 

I 

I 
! 

I 
j 

1110 200 300 800 1000 2000 300D 

FREOUENCY 

Figure 1 - Transfer Function for CVSD at 16KB 
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IVOTES (cont'd) 

TABLE II 

INPUT FILTER FREQUENCY RESPONSE OUTPUT FILTER FREQUENCY RESPONSE 

Rl 
VOICE 10K 
IN >-------ll-----./VI~H 

Cl 
0.41 jlF 10% 

+VDD 

R7 
110K 

RS 
110K. 

CVSD DECODER Rl0 
AUDIO OUT 10K 

~9 0~:1 
1M 5% jlF 

10% 
CVSD ENCODER 
AUDIO OUT 
FOR SIDETONE 

FREQUENCY 

Rll 
84.5K 

100Hz 
200Hz 

1000Hz 
3000Hz 
9000Hz 

C5 
0.1 /IF 10% 

RELATIVE OUTPUT FREQUENCY RELATIVE OUTPUT 

O±O.5dB 100Hz to 1500Hz O±1.5dB 
O±O.ldB 1500Hz to 3000Hz O±2.5dB 
O±O.ldB 3800Hz to 100KHz Less Than -45dB 

-3±O.5dB 
-20±2.0dB 

INPUT lOW-PASS FilTER 

C3 

0.1 jlF 10% CVSD ENCODER 
1'>------4.....--------l~ AUD!O !~l . 

Ul U2 U3 
PIN4 PIN4 PIN4 

Ul. U2. U3. HARRIS HA-4141 QUAD OP AMP 

CAPACITORS IN pF UNLESS OTHERWISE 
STATED 

RESISTORS 1/20 WATT 

CAP. TOl. 1% UNLESS OTHERWISE 
STATED 

RES. TOl. 1% UNLESS OTHERWISE 
STATED 

OUTPUT lOW-PASS,Fll TER 

C14 
2200 

R24 
23.2K 

R26 
l05K 

C16 
6800 

I 
I 

R30 
3.3K 5% 

t-----Nv--+ 
C17 VOICE OUT 

4.1 jlF 10V 10% 

Figure 2 - Suggested Input/Output Audio Filters for SNR Measurement 

NOTE: An output filter similar to the input filter section above will generally suffice for good voice intelligibility. 
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. ._w __ ~ 11;'-.. ' SEMICONDUCTOR 

Harris Package Selection Guide 

PACKAGE CODE. (See Note) 

PART NUMBER CAN FLATPACK DJ.P. 

HA-909/911 2A 9V 
HA-2050/2055/2050A/2055A 2A 

HA-2060/2065/2060A/2065A 2A 

HA-2400/2404/2405 4B 
HA-2420/2425 4U 
HA-2500/2502/2505 2A 

HA-2510/25"2/2515 2A 9V* 

HA-2520/2522/2525 2A 9V* 
HA-2530/2535 2A 

HA-2600/2602/2605 2A 9W* 
HA-2620/2622/2625 2A 4U 
HA-2630/2635 2G 

HA-2640/2645 2A 

HA-2650/2655 2A 4U 
HA-2700/2704/2705 2A 4U 
. HA-2720/2725 2A 
HA-2730/2735 4U 
HA-2820/2825 4U 
HA-2900/2904/2905 2E 

HA-4602/4605 4U 
HA-4741 4U,3Bt 
HA-4900/4905 

HC-55516/55532 9R 
HD-0165 

HD-245/545 9V 
HO-246/546/249/549 9V 
HO-248/548 9V 
HI-200 20 

HI-201 

H 1-506/507 /506A/507 A 

H 1-508A/509A 

HI-562 

HI-1080/1085 

HI-1800A 

HI-1818A/1828A 

HI-1840 

HI-5040 thru HI-5051 

NOTE: "Package Code" references drawings on the following pages. Note that these do not cor
respond with the general package designations to be used in constructing the part number, 
which is explained in Ordering Information at the front of this book. 

* Flatpack not available for commercial temperature range. 

t 38 (Plastic D.I.P.) not available for military temperature range. 
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4Q 

4K 

1S 

1S 

1S 

4B 

1M 

4B 

1H 

4K 

4B 

4B 

1M 

4B 
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HARRIS 
SEMICONDUCTOR 
"DIVISIONOF __ COAPO'U(J"IQN 

Package Dimensions 

1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimen'sions ±.010 (±0.25mm) unless otherwise shown. 

,3. Package codes are shown in black squares. 

~~~..J?-J~'--':l-Ll....J::w:l~--PIN ONE " " " i ' , , , i ' , , 
13 14 15 16 11 18 19 20 21 22 23 24 

I 
1250±020_1 19014.831 

13175±511 . t 
190~483~-·
FIUI!~'~u_u_u_~~ ~o t 

.050 .100 ITYP.I .020 t003 (I 521 
(1.271 12.541 1.51 t.081 

24 LEAD D.I.P. 

1

_,610115,491-1 

1-.500112.71-1 

~ II 1 
--/1-- ,\\--

.010:t.003 \\ 
1.25:t.081 

II 28 LEAD CERAMIC D.I.P. 

~PINI 

14 13 12 11 10 9 B 7 6 5 4 3 2 1 

~
610115'491~ 

~1450:t020--1 1--520113211 

~if"l 141!~I =-=r- I 
=J --Ir- -1 ~ ,~,''',~ '-I ~- ,. 1~;: ~\--

15 16 11 18 19 20 21 22 23 24 25 26 27 28 

.0525 .01B!.001 .055 TYP. ,100 TYP. 
11.331 1.46:t.031 11.401 12.541 

II 
O

_PlNONE 

4 3 2 1 

8 LEAD CERAMIC D.I.P. I III 14 LEAD BRAZED D.I.P. 

5 6 7 8 

1-.380 19.651-1 

fffl
i I; 1-.06011 .5;21 

'i !:--.-1~5 L ! --L IUs) 

.160! ! -- -.l 
/4.061 . 1 . i L20MIN 
- - - 1.511 

I 1'1' I 
I' I ' 

I .' _I l-IOUTYP 
I ,018 '.003 /2.541 

-11-1.46:t,081 

/-.31017.871--[ 

fP\ 
II 1.25:t.081 \\ 

.010 ±.003 -\\-

~ l_uu-iSG 

TO-99 [.200 PC] (5.08 PC) TO-l00 (10 LEAD) 

C
·I1O I I 

14.321 ~.500 MIN. --i 
.02\;(,64)--1 ~12.71 I 

iTFll i i 

Bottom View 

i~~IIUi'~ 326 
18 281 2:=:::J 200 TYP I I 2:=:::J 15L 

~ ~8LEAOS j lJ ".,,,.,, "'" 
SEATING 1.43 (OIA.I t.OSI 
PLANE 
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TO-99 [.230 PC] (5.84 PC) 

Gi~~:r.'SII.II·l 112.11 

TT[J0Z5UMI l-

I 
I I I 

.326 E3 
C8.211 

C~I c:::::::J ~~P. 
c:::::::J 

~8LEADS ilL ~."'"" .. SEATING 1.43 COlA.) t.OS) 

Bottom View 

PLANE 

8 LEAD DJ.P. EPOXY 

~~~,\",~-1 

~~(f' 
~-11 ~ ~ .030(76) 

.018 !.003 i .060 .100 (TYP.! 
(.46t.08) (1.52) (2.54) 

I 
/1 

-Ii ",",00' 

I.2S±.OS) 

16 LEAD DJ.P. EPOXY 

PIN ONE 

_

r---.7S0t.020(19.0St.Sll ,.1 ... 
b:-,,====c====~===r--.I 130 

.. T.: ~ J ~ l: ~"I~ 
~ '-1 ,00·lS0 

--H-- , 
.018t.003 .100 TYP. .060 
(.46t.08) (2.54) (1.52) 

-H--
.010±.OO2 
1.25t.OS) 

22 LEAD DJ.P. EPOXY 
.,-PIN ONE 

©IC MASTER 1978 

T 
I 

.600 
OS.24) 

t 
.S30t.OlO 

.270 (6.86)-1--------103.46 U6) 

.0151.38) 

13 14 IS 16 17 18 19 20 21. 22 23 24 

TO-8 (12 LEAD) 

14 LEAD D.I.P. EPOXY 

18 LEAD D.I.P. EPOXY 

24 LEAD DJ.P. EPOXY 

F1.250t.020(;U5t.51)~ 
'.150 

~~~f ~~ ~~ 
.018 t.OO3 .100 TYP. .060 1.76) 
(.46 t.08) (2.54) (1.52) 
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16 LEAD CERAMIC D.I.P. 

'i:E~ I U: .OZOMIN. 

dl- -I I- 1.51) 
.018 ±.003 .060 .100 TYP. 
1.4&±'08) (1.52) (2.54) 

1:.310 (7.87):1 

~fl 
00-150 .010t.OO3 

(,25t.08) 

14 LEAD D.I.P. SIDE BRAZE 

10 11 12 13 

+.002 
.010-.001 

CZ5~:~) 
.300t.DIO 
(7.62t.25) 

14 LEAD METAL GLASS FLATPACK T .::.~\:,,,,~ 

2 . 
3 I C 

r-
.050 TYP. 

(1.27) 

4 
5 
6 
7 

14 
13 
12 
11 
10 
9 
8 

I~c 
=t~[l 

~ I 
.0171.43)J I .0141.36) 

.380 (9.65)~ - .285 (7.24)-
.085 (Z.16) -

!----- .!50124.131---··· 

..L=I =C=:==::J:::~==bt 
L .005(.13) L.025 REF. 1.64) 

: -11-- 010(25) 
.016t.OO2 
141 t.05J 

I 10 

t 
2 9 

3 a 

t 
4 7 

5 6 
TYP 

.850 1 I 11.27) I 1--.250 (6.35)--1-.250 (6.35)-

1 .... ·-----·75U illi.U5i • I 

l .000t.001 
(.13t.03) 

~ 
t 

To 
.250 • (6.35) • 

TO-91 

--11-
.31CIIAX. 

/1.1. 

1-m 24 LEAD CERAMIC D.I.P. 

~~~LJ?l:?J?J?J;,l~~..-PIN 1 
1211109 8 7 6 5 4 3 2 1 r 

( 

1314151617181920212223241 

.Z20MAX. 

I 
(5.59) 

+ 1~1.260t.OZO(32.0t.511 ,+. 

.175(4.45) .. •.• -.--t-
-t- r . ~ .. 1- (o:!?~) 

- - .01~ t.OO3 
.100 (2.54) (.46 '.081 

14 LEAD CERAMIC D.I.P. 

~---. ""'''>Ii ~ii\ : 1.17514.45) 
..... ---I , 

.160(4.06) W ' L ---L..- . .OZO MIN 

.018!.003-_jf_- -l 1.511 OO-~I __ \\-
1.46 -.081 .060 .100 TYP. .010 t.OO3 

P . . 000TY 
(1 .271 

~ 

11.52) (2.54) 1.25!.08I 

TO-86 METAL BOTTOM 

PIN ONE INDEX , 
2 1 14 13 

3 12 

1.
4t 51 (6r : 

4 11 

5 10 

6 7 8 9 

.016 t.002 2L ~a 
f-

t I 1- 250(6.351--1- 25016.351_1 .070 MAX -I 1-
----- 750(19.05) 11.18/ 

~ 

l.::'ool 
(.13t.03) • .015 (REF.! 

1.381 
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First published to serve you in 1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 
The 1978' edition of The Electronic Distributors 
MASTER CATALOG includes componen~s, sys
tems and subsystems sold through distribu
tors. 
It encompasses the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub
assembly and panel components, hardware, 
production equipment and tools, test instru
mentation, power sources, wire and cable, and 
chemicals. 
The MASTER CATALOG is divided into four 
basic sections: 

The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for 
both manufacturers and products. Manufacturers 
names are bold-faced. 
The MANUFACTURERS' CATALOG SECTION is 
a collection of thei r respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 
The MANUFACTURERS DIRECTORY is an alpha
betical listing of all manufacturers whose prod
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributors are included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging in this edition., 

United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N. Y. 11530 
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~National 
D Semiconductor 
LF347 Wide Bandwidth Quad JFET 
Input Operational Amplifier 

BI-FET IITM Technology 

General Description 

The LF347 is a low cost high speed quad JFET input 
operational amplifier with an internally trimmed input 
offset voltage (BI-FET IITM technology). The device 
requires a low suppiy current and yet maintains a iarge 
gain bandwidth product and a fast slew rate. In addi
tion, well matched high voltage JFET input devices 
provide very low input bias and offset currents. The 
LF347 is pin compatible with the standard LM348. 

The LF347 may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 
circuits, active filters and many other circuits requiring 
low input offset voltage, low input bias currerit, high 
input impedance, high slew rate and wide bandwidth. 
The device has low noise and offset voltage drift. 

Connection Diagram 

Dual-In-line Package 

v-

12 11 

TOP VIEW 

Physical Dimensions inches (millimeters) 

~ 0.030 
3.040 

Features 

• Internally trimmed offset voltage 2 mV 

• Low input bias current 50 pA 

• Low input noise voltage 16 nV /v'Hz 
• Low input noise current 0.01 pA/v'HZ 

• Wide gain bandwidth 4 MHz 

• High slew rate 13 V /p.s 

• Low supply current 7.2 mA 

• High input impedance 1012n 
• Low total harmonic distortion AV = 10, <0.02% 

RL = 10k, Vo = 20 Vp-p, BW = 20 Hz-20 kHz 

• Low l/f noise corner 50 Hz 

• Fast settling time to 0.01% 2 fJ.S 

Simplified Schematic 

1/4 Quad 

vcco--------4~----------~ __ ----~ 

+ 

INTERNALLY 
TRIMMEIl <: t . 

-VEEO~--~~~----~~--------'------~ 

I !'m~'''.! I 'f G.1l65 !1.016)--j I-- 0.130 ±O.oo5 

"~. "'15: 00=,_-..." 
U -+-, 10.229-0.3811 

1----1. -I. 

0.325 ~:~~: 

(8.255 ~::~) 

+, --1 • 
Ju--L ~~ 

0125 1::::1 
0.075 ±0.015 0.018 ±O.COl _. _ MIN 

(1.905 !0.3811 0.100. (GAS7 ±0.076) 1::'~~51 
12.5401 
TVP 

Molded Dual-In-Line Package (N) 
Order Number LF347AN, LF347BN, or LF347N 

NS Package Number N14A 

© 1977 National Semiconductor Corp. IM-B10M97/Printed In U.S.A. 

764 ~IC MASTER 1978 



Absolute Maximum Ratings 

Supply Voltage ±18V 
Power Dissipation (Note 1) 500mW 
Operating Temperature Range O°C to +70°C 

Tj{MAXi 115°C -

Differential Input Voltage ±30V 
Input Voltage Range (Note 2) ±15V 
Output Short Circuit Duration Continuous 
Storage Temperature Range -i55°C to +150°C 
Lead Temperature (Soldering, 10 seconds) 300°C 

DC Electrical Characteristics '(Note 3) 

LF347A LF347B LF347 
SYMBOL PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 

VOS Input Offset Voltage RS= 10kn, TA=25°C 1 2 3 5 5 10 mV 

Over Temperature 4 7 13 mV 

~VOS/~T Average TC of Input Offset RS = 10 kn 10 10 10 /lVfC 

Voltage 

lOS Input Offset Current Tj = 25°C, (Notes 3, 4) 25 50 25 100 25 100 pA 

Tj -::; 70°C 2 4 4 nA 

IB Input Bias Current Tj = 25°C, (Notes 3, 4) 50 100 50 200 50 200 pA 

Tj:S; 70°C 4 8 8 nA 

RIN Input Resistance Tj = 25°C 1012 1012 1012 n 

AVOL Large Signal Voltage Gain Vs = ±15V, T A = 25°C 50 100 50 100 25 100 V/mV 

Vo = ±10V, RL = 2 kn 

Over Temperature 25 25 15 V/mV 

Vo Output Voltage Swing Vs = ±15V, RL = 10 kn ±12 ±13.5 ±12 ±13.5 ±12 ±13.5 V 

VCM' Input Common· Mode Voltage +15 +15 +15 V 
Vs = ±15V ±11 ±11 ±11 

Range -12 -12 -12 V 

CMRR Common-Mode Rejection Ratio RS:S;10kn 80 100 80 100 70 100 dB 

PSRR Supply Voltage Rejection Ratio (Note 5) 80 100 8d 100 70 100 .~ dB 

IS Supply Current 7.2 11 7.2 11 7.2 12 mA 

AC Electrical Characteristics (Note 3) 

LF347A LF347B LF347 
SYMBOL PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 
SR Slew Rate VS= ±15V, TA = 25°C 13 13 13 V//ls 

GBW Gain-Bandwidth Product VS=±15V, TA=25°C 4 4 4 MHz 

en Equivalent Input Noise Voltage T A = 25°C, RS = lOOn, 16 16 16 nV/y'Hz 
f=loo0Hz 

in Equivalent Input Noise Current Tj = 25°C, f = 1000 Hz 0.01 0.01 0.01 pA/y'Hz 

Note 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 125°C/W junction to 
ambient. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply Voltage. 

Note 3: These specifications apply for Vs = ±15V and O°C,::;' TA::;' +70°C. VOS, 18 and lOS are measured at VCM = O. 

Note 4: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction 
temperature, Tj. Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal 
operation the junction temperature rises above the ambient temperature as a result of internal power dissipation, PD' Tj = T A + 9jA Po 
where 9jA is the thermal resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a 
minimum. 

Note 5: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance 
with common practice_ 

Manufactured under one or more of the follOWing U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750,3519897, 3557431, 3560765, 
3566218.3571630. 3575609. 3579059. 3593069. 3597640. 3607469, 3617859. 3631312, 3633052, 3638131, 3648071, 3651565. 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, Califomia 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck. Industriestrasse 10, West Germany. Tele. (08141) 1371 ITelex 05- 27649 

National Semiconductor (UK) Ltd, 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does not assume any responsibility for use of any CIrCUitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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~National . 
D Semiconductor 
LM146/LM246/LM346 
Programmable Quad Operational Amplifiers 

General Description 
The LM146 series of quad op amps consists of four 
independent, high gain, internally compensated, low 
power, programmable amplifiers. Two external resistors 
(RSET) aliow the user to program the gain bandwidth 
product, slew rate, supply current, input bias current, 
input offset current and input noise. For example, the 
user can trade-off supply current for bandwidth or 
optimize noise figure for a given source resistance. In a 
similar way, other amplifier characteristics can be 
tailored to the application. Except for the two program
ming pins at the end of the package, the LM146 pin-out 
is the same as the LM 124 and LM 148. 

Features (lSET= 10pA) 

• Programmable electrical characteristics 

• Battery-powered operation 

• Low supply current 

• Guaranteed gain bandwidth product 

• Large DC voltage gain 

• Low noise voltage 

• Wide power supply range 

350 pA amplifier 

0.8 MHz min 

120 dB 

28 nV/y'RZ 

±1.5V to ±22V 

• Class AB output stage-no crossover distortion 

• Ideal pin out for Biquad active filters 

• Overload protection for inputs and outputs 

Connection Diagrams 
Dual-In-Line Package Dual-In-Line Package 

SET _8+-_---' 
A,B.D 

lMl46 

TOP VIEW 

16 

SET C 

Schematic Diagram 

SET --18 1--_ .... "'_~1-9_ SET 
~B ~D 

lMl46·2 

TOP VIEW 

PROGRAMMING EQUATIONS 

Total Supply Current = 1.4 mA (lSET/10 }.LA) 
Gain Bandwidth Product = 1 MHz (lSET/l0 }.LA) 
Slew Rate = O.4V/}.LS (lSET/l0 }.LA) 
Input Bias Current"'" 50 nA (lSET/l0 }.LA) 
ISET = Current into pin 8, pin 9 (see schematic diagram) 

v+ - v- - O.6V 
ISET= ----

RSET 

r-------------..... -------4I~------oV+(4) 

-IN 

Q17 1---.... --, 

R1 
30 

... ---i~--+_--<>OUT 

V-(t3) 

TO OTHER 
DPAMPS 

... ' I 

© 1977 National Semiconductor Corp. IM·B20M107/Printed in U.S.A. 
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Absolute Maximum Ratings (Note 1) 

LM146 

Supply Voltage 
Differential Input Voltage (Note 1) 
CM Input Voltage (Note 1) 
Power Dissipation (Note 2) 
Output Short-Circuit Duration (Note 3) 
Operating Temperature Range 
Maximum Junction Temperature 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 
Thermal Resistance (8 jA), (Note 2) 

Cavity DIP (D) (J) Pd 

8jA 
Molded DIP (N) Pd 

8jA 

±22V 
±30V 
±15V 

900mW 
Indefinite 

-55°C to +125°C 
150°C 

-65°C to +150°C 
300°C 

900mW 
90°CIW 

LM246 

±18V 
±30V 
±15V 

500mW 
Indefinite 

-25°C to +85°C 
110°C 

-65°C to +l50°C 
300°C 

900mW 
90°CIW 

DC Electrical Characteristics (VS = ±15V, ISET = 10 p.A, Note 4) 

PARAMETER 

Input Offset Voltage 

Input Offset Current 

CONDITIONS 

VCM = OV, RS -::; 50 n, T A = 25°C 

VCM = OV, T A = 25°C 

Input Bias Current VCM = OV, T A = 25°C 

Supply Current (4 Op Amps) T A = 25°C 

Large Signal Voltage Gain 

Input CM Range 

CM Rejection Ratio 

Power Supply Rejection 

Ratio 

Output Voltage Swing 

Short-Circuit Current 

Gain Bandwidth Product 

Phase Margin 

Slew Rate 

Input Noise Voltage 

Channel Separation 

I nput Resistance 

Input Capacitance 

Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Supply Current (4 Op Amps) 

Large Signal Voltage Gain 

Input CM Range 

CM Rejection Ratio 

·Power Supply Rejection 

Ratio 

Output Voltage Swing 

©IC MASTER 1978 

RL = 10 k~, 6VOUT = ±10V, 

TA = 25°C 

T A = 25°C 

RS -::; 10 kn, T A = 25°C 

RS -::; 10 kn, T A = 25°C 

RL210 kn; TA = 25°C 

TA = 25°C 

TA = 25°C 

TA=25°C 

TA = 25°C 

f= 1 kHz, TA = 25°C 

RL = 10kn, 6VOUT = OV to 

±12V, T A = 25°C 

TA = 25°C 

TA = 25°C 

V CM = OV, RS -::; 50 n 

VCM = OV 

VCM = OV 

RL = 10 kn, 6VOUT = ±10V 

RS~ 50 n 
RS -::; 50 n 

MIN 

LM146 

TYP 

0.5 

2 

50 

1.4 

100 1000 

±13.5 ±14 

80 100 

80 100 

±12 

5 

0.8 

50 

±14 

20 

1.2 

60 

0.4 

28 

120 

1.0 

2.0 

0.5 

2 

50 

1.5 

1000 

±13.5 ±14 

70 

76 

±12 

100 

100 

±14 

MAX 

5 

20 

100 

2.0 

30 

6 

25 

100 

2.0 

LM346 

±18V 
±30V 

±15V 
500mW 

Indefinite 
O°C to +70°C 

100°C 
-65°C to +150°C 

300°C 

900mW 
90°CIW 
500mW 

140°CIW 

LM246/LM346 

MIN TYP MAX 

0.5 

2 

50 

1.4 

50 1000 

±13.5 ±14 

70 100 

74 100 

±12 

5 

0.5 

25 

±14 

20 

1.2 

60 

0.4 

28 

120 

1.0 

2.0 

0.5 

2 

50 

1.5 

1000 

±13.5 ±14 

70 

74 

±12 

100 

100 

±14 

6 

100 

250 

2.5 

30 

7.5 

100 

250 

2.5 

UNITS 

mV 

nA 

nA 

rnA 

V/mV 

V 

dB 

dB 

V 

rnA 

MHz 

Deg 

Vips 

nV/..JHz. 

dB 

Mn 

pF 

mV 

nA 

nA 

mA 

V/mV 

V 

dB 

dB 

V 

767 



'-
0 

+oJ 
0 
::J 
"0 
c:: 
0 
0 

E 
Q) 

rn 
as 
c:: 
0 
;::: 
a:s 
Z 

DC Electrical Characteristics (Vs = ±15V, ISET = 1 p.A) 

PARAMETER CONDITIONS 
LM146 LM246/LM346 

UNITS 
MIN TVP MAX MIN TVP MAX 

Input OffSet Voltage VCM = OV, RS~ son, 0.5 5 0.5 6 mV 

TA=25°C 

Input Bias Current VCM = OV, TA = 25°C 7.5 20 7.5 100 nA 

Supply Current (4 Op TA=25°C 140 250 140 300 J.lA 
Amps) 

Gain Bandwidth Product TA = 25°C 80 100 50 100 kHz 

DC Electrical Characteristics (VS = ±~.5V, ISET = 10p.A) 

PARAMETER CONDITIONS 
LM146 LM246/LM346 

UNITS 
MIN TVP MAX MIN TVP MAX 

Input Offset Voltage VCM = OV, RS ~ 50 n, 0.5 5 0.5 7 mV 

TA = 25°C 

Input CM Range TA = 25°C ±0.7 ±0.7 V 

CM Rejection Ratio RS ~ 50 n, TA = 25°C 80 80 dB 

Output Voltage Swing RL~10kn,TA=25°C ±0.6 ±0.6 V 

Note 1: For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage. 
Note 2: The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by TjMAX, 8jA, and the 
ambient temperature, T A. The maximum available power dissipation at any temperature is Pd = (TjMAX - TA)/8jA or the 2!)C PdMAX, which
ever is less. 
Note 3: Any of the amplifier outputs can be shorted to ground indefinitely; however, more than one should not be simultaneously shorted as the 
maximum junction temperature will be exceeded. 
Note 4: These specifications apply over the absolute maximum operating temperature range unless otherwise noted. 

Typical Performance Characteristics 
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Typical Performance Characteristics (Continued) 
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Typical Performance Characteristics (Continued) 
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Application Hints 
Avoid reversing the power supply polarity, the device 
will fail. 

Common-Mode Input Voltage: The negative common
mode voltage limit is one diode drop above the negative 
supply voltage. Exceeding this limit on either input will 
result in an output phase reversal. The positive common
mode limit is typically' lV below the positive supply 
voltage. No output phase reversal will occur if this limit 
is exceeded by either input. 

Output Voltage Swing YS ISET: For a desired output 
voltage swing the value of the minimum load depends on 
the positive and negative output curent capability of the 
op amp. The maximum available positive output current, 
(lCL +), of the device increases with ISET whereas the 
negative output current (lCL-) is independent of ISET. 
Figure 1 illustrates the above. 

28 

;: 24 
.§ 

i 20 
::::; 
~ 16 

~ 12 
::I ... 
'~ 
I
::I 
o 

o 

...-r-- ~CU~RJNT ~IMIT U~Lj - l"-

I'" 

r- +CURRENT LIMIT UCL+) t;; ';ill'" olIO!!! 

",-, 
I" 

~ VSz ±15V 
V 

V TA = 25°C 

o 10 

ISETI/.!A) 

FIGURE 1. Output Current Limit vs ISET 

Input Capacitance: The input capacitance, CIN. of the 
LM146 is approximately 2 pF; any stray capacitance, 
CS, (due to external circuit circuit layout) will add to 
CIN. When resistive or active feedback is applied~ an 
additional pole is added to the open loop frequency 
response of the device. For instance with resistive feed
back (Figure 2), this pole occurs at 1/211' (R11IR2) 
(CIN + CS). Make sure that this pole occurs at least 
2 octaves beyond the expected -3 dB frequency corner 
of the closed loop gain of the amplifier; if not, place a 
lead capacitor in the feedback such that the time con
stant of this capacitor and the resistance it parallels is 
equal to the RI(CS + CIN), where RI is the input resis
tance of the circuit. 

R1 R2 

FIGURE 2 

Temperature Effect on the GBW: The GBW (gain 
bandwidth product), of the LM146 is directly propor
tional to lSET and inversely proportional to the ab
solute temperature. When using resistors to set the 
bias current, ISET, of the device, the GBW product will 
decrease with increasing temperature. Compensation 
can be provided by creating an ISET current directly 
proportional to temperature (see typical applications). 

©IC MASTER 1978 

Isolation Between Amplifiers: The LM 146 . die IS ISO

thermally layed out such that crosstalk between all 4 
amplifiers is in excess of -105 dB (DC). Optimum 
isolation (better than -110 dB) occurs between ampli-

,fiers A and D 1 Band C; that is, if amplifier A dissipates 
power on its output' stage, amplifier D is the one which 
will be affected the least, and vice versa. Same argument 
holds for amplifiers Band C. 

LM146 Typical Performance Summary: The LM146 
typical behavior is shown in Figure 3. The device is fully 
predictable. As the set current, ISET, increases, the 
speed, the bias current, and the supply current increase 
while the noise power decreases proportionally and the 
Vos remains constant. The usable GBW range of the op 
amp is 10 kHz to 3.5-4 MHz. 

FIGURE 3. LM146 Typical Characteristics 

Low Power Supply Operation: The quad op amp C?per
ates down to ±1.3V supply. Also, since the internal 
circuitry is biased through programmable current sources, 
no degradation of the device speed will occur. 

Speed vs Power Consumption: LM146 vs LM4250 
(single programmable). Through Figure 4, we observe 
that the LM146's power consumption has been opti
mized for GBW products above 200 kHz, whereas the 
LM4250 will reach a GBW of no more than 300 kHz, for 
GBW products below 200 kHz, the LM4250 will con
sume less. 

10M 
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111t1k 
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10k 

,1111 

11111 ~~ 

,~~ \ 
V,'JlO' 

II 
10 100 

SUPPL Y CURRENT I/.!A) 
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FIGURE 4. LM146 vs LM4250 
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Typicai Appiications 

772 

Dual Supply or Negative Supply Biasing 

-

v+ 

RSET SET SET 9 

LM346 

IV-I-0.6V 
'SET"'" --:'.---

RSET 

v-

RSET 

Current Source Biasing 

-

with Temperature Compensation 

RSET 

ISH ---. 

v+ 

LM346 

67.7 mV 
ISt:T= ---_. RSET 

v-

SET 

• The LM344 provides an ISET directly proportional to 
absolute temperature. This cancels the slight GBW product 
temperature coefficient of the LM346. 

RSET 

Single (Positive) Supply Biasing 

LM346 

V+ -0.6V 
ISET""'---

RSET 

Biasing all 4 Amplifiers 
with Single Current Source 

v+ 

RSET 

iii 
ISET 1 
....::...:..... 8 

ISET 2 
LM346 

R2 
~ 

ISET1 R2 67.7 mV 
-. -- = -, I~ET1 + ISET2 = ---
ISET2 R1 - .. RSET 

SET 

• For 'SET1 "" 'SET2 reSistors Rl and R2 are not required 
if a slight error between the 2 set currents can be tolerated. 
If not, .then use Rl = R2 to create a 100 mV drop across 
them. 
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Active Filters Applications 
Basic (Non-Inverting "State Variable") Active Filter Building Block 

10k 

VIN o-..J\~"""""---"" 

R 

R4 
tOOk 

100k 

c 

• The LM146 quad programmable op amp is especially suited for active filters because of their adequate GBW product and low power 
consumption. 

Circuit synthesis equations (for circuit analysis equations. consult with the AF100 and LM148 data sheet!. 

Need to know desired: fo = center frequency measured at the BP output 
0 0 = quality factor measured at the BP output 
Ho = gain at the output of interest (BP or HP or LP or all of them) 

.. Relation between different gains: Ho(BP) = 0.316 x 0 0 x Ho(LP); Ho(LP) = 10 x Ho(HP) 

5.033 x 10-2 
.. R xC = ----- (sec) 

fo -1 (3.47800 -:- 1) 

(

3.47800 - Ho(BP) 
.. For BP output: RO = 105 . Ho(BP) ) . R _ Ho(BP) 

105 x 3.478 x 00 • IN- ~+1O-5 

1.1,x105 
.. For HP output: RO = 

3.47800 (1.1 - Ho(HP)) - Ho(HP) 

1.1 
---1 

RIN = Ho(HP) 

~+ 10-5 
RO 

11 
- 1 

11 x 105 H 
.. For LP output: RO = RIN = o(LP) 

3.47800 (11 - Ho(LP)) - Ho(LP) • _1_+ 10-5 
RO 

RO 

Note. All resistor values are given in ohms. 

.. For BR (notch) output: Use the 4th amplifier of the LM146 to sum the LP and HP outputs of the basic filter. 

LPo--~""",_ 

~H 
- = 0.316 
RL HPn--~",",-

RF - RF 
Determine RF according to the desired gains: Ho(BR) I = - H (LP) H (BR) I = - Ho(HP) 

f « f R 0 • 0 f » f R notch L . notch H 

• Where to use amplifier C: Examine the above gain relations and determine the dynamics of the filter. Do not allow slew rate limiting 
in any output (VHP. VBP. VLPl. that is: 

VIN(peak) < 63.66 x 103 x ISET x __ 1_ (Volts) 
10~A foxHo 

.If necessary. use amplifier C. biased at higher ISET. where you get the largest output swing. 

Deviation from Theoretical Predictions: Due to the finite GBW products of the op amps the f o• 00 will be sligh,t1y different from the 
theoretical predictions. 

fo 
freal "" -~-:---

1 +_2_f_o_ 
GBW 

• Oreal "" 
1 __ 3_.2_f..::o_x_00~ 

GBW 
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Active Filters Applications (Continued) 

774 

A Simple to Design BP, LP Filter Building Block 

3.9k 

3.9k 

R 

• If resistive biasing is used to set the LM346 performance, the Co of this filter building block is nearly insensitive to the op amp's GBW 
product temperature drift; it has also better noise performance than the state variable filter. 

Circuit Synthesis Equations 

0.159 RQ R 
Ho(BP) = CoHo(LP); R xC = --; RQ = 00 x R; RIN = --= --

fo Ho(BP) Ho(LP) 

• For the eventual use of amplifier C, see comments on the previous page. 

A 3-Amplifier Notch Filter (or Elliptic Filter Building Block) 

3.9k 

3.9k 

RQ 

~....t~nvOUT (SR) 

c' 

Circuit Synthesis Equations 

0.159. 0.159 x f 
R xC = -- ; RQ :. Go x R; RIN = , 2 0 

fo C x f notch 

R C' 
Ho(BR) I = - Ho(BR) I 

f« fnotch ~IN f» fnotch C 

• For nothing but a notch output: RI N = R, C' = C. 
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Active Filters Applications (Continued) 

Capacitorless Active Filters (Basic Circuit) 

R4 

Vs" ±15V 

':' 

-
R9 

10 
BR 

R8 

• This is a BP, LP, BR filter. The filter characteristics are created by using the tunable frequency response of the LM346. 

63.66 x 103 ISET (~A) (V) 
• Limitations: 0 0 < 1O;fo x 0 0 < 1.5 MHz, output voltage should not exceed Vpeak(out)::; x ~-'----

fo 10~A 

R6 + R5 R2 R3 d _ R7 Rl0 
• Design equations: a= R6' b= Rl +R2' c= R3+R4' - R8+R7' e= R9+R1~' fO~BP)= fu 

lb· J -;-' Ho(BP) = a x c, 

c --
Ho(LP) = - , 00 = Ja x b 

b 

fo(BR) = fo(BP) (1 -~) ""' fo(BP) (e« 1) provided that d = Ho(BP) x e, Ho(BR) = :~O 

• Advantage: fo, 00, Ho can be independently adjusted; that is, the filter is extremely easy to tune. 

• Tuning procedure (ex. BP tuning) 

1. Pick up a convenient value for b; (b < 1) 

R4 
10k 

2. Adjust 00 through R5 

3. Adjust Ho(BP) through R4 

4. Adjust fo through RSET 

A 4th Order Butterworth Low Pass Capacitorless Filter 

>10~~DVOUT 

Ex: fc = 20 kHz, Ho (gain of the filted = 1, 00 1 = 0.541, 002 = 1.306. 

• Since for this filter the GBW product of all 4 amplifiers has been designed to be the same (-1 MHz) only one current source can 
be used to bias the. circuit. Fine tuning can be further accomplished through Rb. 
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~Nationai 
D Semiconductor 
LF351 Wide Bandwidth JFET 
Input Operational Amplifiers 
General Description 
The LF351 is a low cost high speed JFET input opera
tional amplifier with an internally trimmed input offset 
voltage (BI-FET IITM technology). The device requires a 
low supply current and yet maintains a large gain band
width product and a fast slew rate. In addition, well 
matched high voltage JFET input devices provide very 
low input bias and offset currents. The LF351 is pin 
compatible with the standard LM741 and uses the same 
offset voltage adjustment circuitry. This feature allows 
designers to immediately upgrade the overall perfor-

. mance of existing LM741 designs. 

The LF351 may be used in applications such as high 
speed integrators, fast 01 A converters, sample-and-hold 
circuits and many other circuits requiring low input 
offset voltage, low input bias current, high input imped
ance, high slew rate and wide bandwidth. The device 
has low noise and offset voltage drift, but for applica-

tions where these requirements are critical, the LF356 is 
recommended. If maximum supply current is important, 
however, the LF351 is the better choice. 

Features 
• Internally trimmed offset voltage 

• Low input bias current 

• Low input noise voltage 

• Low input noise current 

• Wide gain bandwidth 

• High slew rate 

2mV 
50pA 

1.6 nV/y'HZ 
0.01 pA/y'HZ 

4MHz 

13 V IllS 

• Low supply current 1.8 mA 

• High input impedance 1012n 
• Low total harmonic distortion AV = 10, <0.02% 

RL = 10k, Vo = 20 Vp-p, BW = 20 Hz-20 kHz 

• Low llf noise corner 

• Fast settling time to 0.01% 

50 Hz 

211s 

Typical Connection Simplified Schematic 
Rf 

Yee 

6 

-YEE 

Connection Diagrams 
Metal Can Package 

NC 

INVERTING 2 
INPUT 

Y

TOP YIEW 

Note. Pin 4 connected to case. 

vcc~--------~--------------~------~ 

+ 

INTERNALLY 
TRIMMED 

-VEE~----~------~--------------------

Dual-In-Line Package 
i 

BALANCE~ 
I 

INPUT 

INPUT 

Y-

o 

TOP YIEW 

~NC 
y+ 

6 
~""'-OUTPUT 

BALANCE 

© 1977 National Semiconductor Corp. IM-B20M97/Printed in U.S.A. 
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Absolute Maximum Ratings 

Supply Voltage 
Power Dissipation (Note 1) 
Operating Temperature Range 

Tj(MAX} 
Differential Input Voltage 
Input Voltage Range (Note 2) 

Output Short Circuit Duration 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 

±18V 
500mW 

O°C to +70°C 
115°C 
±30V 
±15V 

Continuous 
-65°C to +150°C 

300°C 

DC Electrical Characteristics (Note 3) 

LF351A 
SYMBOL PARAMETER CONDITIONS 

MIN TYP 

VOS Input Offset Voltage RS = 10 Hl, T A = 25°C 1 

Over Temperature 

AVOs//lT Average TC of Input Offset RS=10kU 10 

Voltage 

lOS Input Offset Current Tj = 25°C, (Notes 3, 4) 25 

Tj ~ 70°C 

IB Input Bias Current Tj = 25°C, (Notes 3, 4) 50 

Tj::; 70°C 

RIN Input Resistance Tj = 2~C 1012 

AVOL Large Signal Voltage Gain Vs = ±15V, TA = 25°C 50 100 

Vo = ±10V, RL = 2 kU 

Over Temperature 25 

Vo Output Voltage Swing Vs = ±15V, RL = 10 kU ±12 ±13.5 

VCM Input Common-Mode Voltage +15 
VS=±15V ±11 

Range -12 

CMRR Common-Mode Rejection Ratio RS::; 10 kU 80 100 

PSRR Supply Voltage Rejection Ratio (Note 5) 80 100 

IS Supply Current 1.8 

AC Electrical Characteristics (Note 3) 

LF351A 
SYMBOL PARAMETER CONDITIONS 

MIN TYP 

SR Slew Rate Vs = ±15V, T A = 25°C 13 

GBW Gain Bandwidth Product Vs = ±15V, T A = 25°C 4 

en Equivalent Input Noise Voltage TA = 25°C, RS =looU, 16 

f= 1000 Hz 

in Equivalent Input Noise Current Tj = 25°C, f = 1000 Hz 0.01 

MAX 

2 

4 

50 

2 

100 

4 

2.8 

MAX 

LF351B LF351 
UNITS 

MIN TYP MAX MIN TYP MAX 

3 5 5 10 mV. 

7 13 mV 

10 10 p.vfc 

?5 100 25 100 pA 

4 4 nA 

50 200 50 200 pA 

8 8 nA 

1012 1012 n 
50 100 25 100 V/mV 

25 15 V/mV 

±12 ±13.5 ±12 ±13.5 V 

+15 +15 V 
±11 

-12 
±11 

-12 V 

80 100 70 100 dB 

80 100 70 100 dB 

1.8 2.8 1.8 3.4 mA 

LF351B LF351 
UNITS 

MIN TYP MAX MIN TYP MAX 

13 13 V/p.s 

4 4 MHz 

16 16 nV/v'Hz 

0.01 0.01 pA/VHz 

Note 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 150° CIW junction to ambient or 
45°C/W junction to case. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: These specifications apply for Vs = ±15V and O°C::; T A::; +70°C. VOS, 18 and lOS are measured at VCM = O. 

Note 4: The input bias currents are junction leakage currents which approximately double for every Hfc increase in the junction temperature, Tj. 
Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal operation the junction 
temperature rises above the ambient temperature as a result of internal povver diSSipation, PD. Tj = T A + E>jA Po where E>jA is the thermal resis
tance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a minimum. 

Note 5: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance with com
mon practice. 
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Typical Performance Characteristics 
Input Bias Current 

100 
I .~ 

r-VS= ±15V 

l 80 
~ 

~ 
II: 
II: 60 :::l ..... 

~TA = 25°C 

~ 
~, 

.."",..i"""" 
<I) 

< 
40 iii 

~ 

~ 
!!: 20 

o 
-10 -5 10 

20 

~ 
:::l 
Q. 

!!: 15 
~~ 
~~ z- 10 c-' 
:;;w 
:;;c.::I 
c<t 
..... ~ 
Wc 
2:> 
~ 

iii 
c 
Q. 

o 

~ -15 

778 

c.::I 
z 
~ 
w 
c.::I 
;:: -10 
-' o 
> 
~ 

~ 
~ 

~ -5 
w 
> 
j:: 
< 
~ 
z -0 

N ::a:: 
~ 

4.5 ::a:: 
~ 
0 

~ 
CI 
z 4 < 
GO 

Z 
;;; 
c.::I 
> 
~ 

3.5 

Z 
:::l 

3 

COMMON·MODE VOLTAGE (V) 

Positive Common-Mode Input 
Voltage Limit 

0°Cs,TAS,+70°C , 
/ 

/ 
/ 

/ 
/ 

o 10 15 20 

POSITIVE SUPPLY VOLTAGE (V) 

Negative Current Limit 

J. 
~~~ 

I 
, 

! 

25°C 
I 

70°C O"C I i I I 

o 10 20 30 40 

OUTPUT SINK CURRENT (mA) 

Gain Bandwidth 

I J. 
Vs= ±15V -
RL = 2k 

~ 
CL = 100 pF-

-I 

I f' ..... ~ 1 I I 

l 1 ~'-l 
I i i j'-....... 

~ 

o 10 20 JO 40 50 60 10 

TEMPERATURE (OC) 

lk 

10 

20 

~ 

~ 
!!: 
~~ 15 

~~ z_ 
c-' 
:;;w 10 
:;;c.::I 
c< ..... ~ 
w-' 
>0 
-> 
~ 
< 
~ 
z 

o 

40 

... 
Q. 
2 

30 c.::I z 
i 
w 
c.::I 20 < 
~ 
0 
> 
~ 

10 ~ 
~ 
:::l 
C 

0 

JO 

20 

10 

~ 
z 
;;: 
.::I 

-10 

-20 

-30 

Input Bias Current 

=VCM=O 
=VS= ±15V I 

/ 
,/ 

/ 
/ 

...... 
i-"""" 

" 

o 10 20 30 40 50 60 70 

TEMPERATURE (Ci 

Negative Common7Mode Input 
Voltage Limit 

0°Cs,TA~+70°C 

/ 
/ 

/ 
/ 

/ 

o 10 15 

NEGATIVE SUPPLY VOLTAGE (V) 

Voltage Swing 

R~ = 2kl 

-T~ = 25~C I I I ~ 

! 

I 
I 
I 

l 
I 

~VI 
,/~ 

/' 

i/ '1 1 
r 
5 10 15 

SUPPL Y VOLTAGE (+V) 

Bode Plot 

" ~ ...... 

I 

'--'-

0.1 

I~S= ~,~~II 

....... r-. 
RL = 2k 
CL = 100 pF 

"~ 
I I i ~I 

I I 
""l I I 

~ 

I \ 
10 

FREQUENCY (MHz) 

20 

20 

150 

100 

-100 

-150 
100 

< 
.§. 
~ 

~ 
II: 
II: 
:::l ..... 

~ 
:::l 
<I) 

... 
Q. 
2 
c.::I 
z 

~ 
w 
c.::I 
< 
~ 
0 
> 
~ 
:::l 
Q. 
~ 
:::l 
0 

Supply Current 
2.2 

OOS,iAS,+70~C 

I.B ...... V 
~ 

V-

1.6 

1.4 

1.2 
10 15 20 25 

SUPPL Y VOLTAGE (±V) 

Positive Current Limit 

I'--~ ~ 
'\ ~ , i j5°C 

70°C DoC 

10 20 30 40 

OUTPUT SOURCE CURRENT (mA) 

Output Voltage Swing 
30 

25 

20 

Vs = ±15V I il~ I! TA=25'C' 

I I 
15 

I I I i I! Ii 

to V 
/ 

i I / , 
o 

0.1 

j 

10 

RL - OUTPUT LOAD (kn) 

Slew Rate 

15 Vs = ±15V 

RL = 2k --+--+--+--+--1 
Av= 1 

14 .--+--+---+--+---+--..... -1 

13 

:: I I II I I I I 
o 10 20 30 40 50 60 70 

TEMPERATURE (OC) 
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Typical Performance Characteristics (Continued) 
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S lOOK 
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Go 
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o ... 
ffi 
Go 
CI 

10K 

Distortion vs Frequency 

V~.±1~V I 
"""TA=2S'C I T I I 

~Y""Y" 10k ,I 
AV= 100 

':" ~ 

AV= 10:lrJ 
I .A' ..... 

10 100 lk 10k 1 DOlt 

FREQUENCY (Hz) 

Common-Mode Rejection 
Ratio 

P-1v. 
VCM 2k 

':" ":" 

I I 

CMRR = 20 LOG ~ + OPEN LOOP 
VCM 

VOLTAGE GAIN 

10 100 lk 10k lOOk 1M 10M 

FREQUENCY (Hz) 

Open Loop Voltage Gain (VN) 

f:::: RL =211 
TA = OO~2S'C-

~ 

~ ? ~A=70°C 

I 

5 10 15 20 

SUPPL Y VOLTAGE (±V) 

@IC MASTER 1978 

30 

... ... 
~ 
ell 
Z 20 
i ... 
ell 
< 
S 
Q 10 > 
~ 
:::I 
Go 
~ 
:::I 
Q 

o 

CD 
140 

~ 
0 120 
i= 
< a: 100 
z 
0 
i= 80 
~ 
w 
a: &0. 

~ 
t 40 
:::I 
en 
a: 20 ... 
~ 
0 
Go 

100 

S 10 ... 
u 
Z 
< 
ffi 
! 
~ 

~ 
~ 

0.1 ::::I 
0 

0.01 

Undistorted Output Voltage 
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Vs= ±lSV 
..... Rl =211 
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\ AV= 1 
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FREQUENCY (Hz) 

1M 

Power Supply Rejection 
Ratio 

100 lK 10k lOOk 1M 10M 

FREQUENCY (Hz) 

Output Impedance 
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F 
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Open Loop Frequency Response 

I I 
~ RL = 2k ~ 

'r\. 
VS=±15V-
TA = 25°C 

", 
"[\. 

" "-
"i\. 

1 10 100 lk 10k lOOk 1M 10M 

FREQUENCY (Hz) 

Equivalent Input Noise 
Voltage 

\. 

I 

I II I 1111 

I II I 1111 

I 

I 
I II I : IIIII Ii 

10 100 lk 10k 

FREQUENCY (Hz) 

Inverter Settling Time 

I 

lOOk 

II 1/1 ViS ~ i,~~1 

10mV '(f TA = 25°C 

lmV 

I 
1 mV 

10mV 

II: ~\ 
II \\ 
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SETTLING TIME (PS) 
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Fuise Response 

Sma" Signal Inverting Small Signal Non-Inverting 

> > 
0 0 
> > e e 
CI CI 
!e !e 
c:I c:I 
Z Z 

~ ~ 
w w 
c:I c:I 
c:c C( 
l- I-
...I ...I 
0 0 
> > 
l- I-
:;) ::» 
Q., Q., 
l- I-::» ::» 
c 0 

TIME (0.2 ps/DIV) TIME (0.2 ps/DIV) 

Large Signa' Inverting Large Signa' Non-' nverting 

> > 
0 0 
> > !e !e 

c:I c:I 
Z Z 

~ i 
CI) 

w w 
c:I c:I 

c:c c:c 
l-I-
...I .... 

0 0 
> > 
l- I-

::» ::» 
Q., Q., 
l-I- ::» ::» 

0 c 

TIME (2 pslDIV) TIME (2 ps/DIV) 

Current Limit (RL = lOOn) 

TIME (5 JlSIDIV) 

Anplil'atinn Hint~ I"" •• - ... _ •• • .1 ... ..., 

The LF351 is an op amp with an internally trimmed 
input offset voltage and JFETinput devices(BI-FET IITM). 
These JFETs have large reverse breakdown voltages from 
gate to source and drain eliminating the need for clamps 
across the inputs. Therefore, large differential input 
voltages can easily be accommodated without a large 
increase in input current. The maximum differential 
input voltage is independent of the supply voltages. 
However, neither of the input voltages should be 

allowed to exceed the negative supply as this will cause 
large currents to flow which can result in a destroyed 
unit. 

Exceeding the negative common-mode limit on either 
input will cause a reversal of the phase to the output 
and force the amplifier output to the corresponding 
high or low state. Exceeding the negative common-mode 
limit on 'both inputs will force the amplifier output to a 
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Application Hints (Continued) 

high state.' In neither case does a latch occu'r since 
raising the input back within the common-mode range 
again puts the input stage and thus the amplifier in a 
normal operating mode. 

Exceeding the positive common-mode limit on a single 
input will not change the phase of the output; however, 
if both Inputs exceed the limit, the output of the ampli
fier will be forced to a high state. 

The amplifier will operate with a common-mode input 
voltage equal to the positive supply; however, the gain 
bandwidth and slew rate may be decreased in this condi
tion. When the negative common-mode voltage swings 
to within 3V of the negative supply, an increase in input 
offset voltage may occur. 

The LF351 is biased by a zener reference which allows 
normal circuit operation on ±4V power supplies. Supply 
voltages less than these may result in lower gain band
width and slew rate. 

The LF351 will drive a 2 kn load resistance to ±10V 
over the full temperature range of O°C to +70°C. If the 
amplifier is forced to drive heavier load currents, how
ever, an increase in input offset voltage may occur on 
the negative voltage swing and finally reach an active 
current 'limit on both positive and negative swings. 

Precautions should be taken to e~sure that the power 
supply for the integrated circuit never becomes reversed 
in polarity or that the unit is not inadvertently installed 

Detailed Schematic 

backwards in a socket as an unlimited current surge 
through the resulting forward diode within the IC could 
cause fusing of the internal conductors and result in a 
destroyed unit. 

Because these amplifiers are JFET rather than MOSFET 
input op amps they do not require special handling. 

As with most amplifiers, care should be taken with lead 
dress, component placement and supply decoupling in 
order to ensure stability. For example, resistors from the 
output to an input should be placed with the body close 
to the input to minimize "pick-up" and maximize the 
frequency of the feedback pole by minimizing the 
capacitance from the input to ground. 

A feedback pole is created when the feedback around 
any amplifier is resistive. The parallel resistance and 
capacitance from the input of the device (usually the 
inverting input) to AC ground set the frequency of the 
pole. In many instances the frequency of this pole is 
much greater than the expected 3 dB frequency of the 
closed loop gain and consequently there is negligible 
effect on stability margin. However, if the feedback 
pole is less than approximately 6 times the expected 
3 dB frequency a lead capacitor should be placed from 
the output to the input of the op amp. The value of the 
added capacitor should be such that the RC time con
stant of this capacitor and the resistance it parallels 
is greater than or equal to the original feedback pole 
time constant. 

Vcc~-------------4~--------------~----~------~----------------------~ 

Vas 
AOJUSTo--~ 

02 

R7 
6k 

03 

R5 
22 

_--oVo 

R6 
30 

-VEE~-__ ---4~--4~-----~-~.---e~-e--~~-.. ----~ __ --~ 
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Typical Applications 

Supply Current Indicator/Limiter 

RS 
V TO SYSTEM SUPPL Y 

SUPPL Y o--4I~v\""-4I""--""----" VOLTAGE CONNECTION 

lN914 

V-

• VOUT switches high when RS(S > Vo 

Ultra-Low (or High) Duty Cycle Pulse Generator 

782 

1N914 R1 

lN914 R2 

V+ 

• tOUTPUT HIGH"" Rle Qn 

4,8 -2VS 

4.8 -VS 

2VS -7.8 
• tOUTPUT LOW"" R2C Qn ---

Vs -7.8 

where Vs = V+ + IV-I 

* low leakage capacitor 

RESET 

--.r-
INTEGRATE 

V+ 

R 

Hi-ZIN Inverting Amplifier 

C2 

R2 

V+ 

V-

Parasitic input capacitance C1 ~ (3 pF for LF351 
plus any additional layout capacitance) interacts 
with feedback elements and creates undesirable 
high frequency pole. To compensate, add C2 such 
that: R2C2 ~ R1C1. 

Long Time Integrator 

---, 
C* 

6 1 t2 
>-4I~DVOUT= Rc f VIN OIT 

t1 

* Low leakage capacitor 
• 50k pot used for less sensitive VOS adjust 
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Physical Dimensions inches (millimeters) 

0.165-0.185 

(4.191-4.699) 

0.335-0.370 

(8.509-9.398) 
D1A 0.305-0.335 

.-...------+-+ (7.747-8.509) D1A 

r----~_. 
-+--,---.. - INSULATOR 

0.040 L 
0.500 (1.016) 0.040 

I~f MAX ~~ ~ ~~ I~~:J 
--'------ --l k 0.016-0.019 

(0.406-0.483) 

TO-5 Metal Can Package (H) 
Order Number LF351AH, LF351BH 

or LF351H 

0.092 

(2.331) 
DIA 

NOM 

PIN NO.1 INDENT 

0.030 
0.300-0.320 (0.762) 

(7.620-8.128) MAX 

I~~~ 

18 255 +0.635) 
~ . -0.381 

0.009-0.015 tJ 
(0.229-0.381) 1 

0.045 ±0.015 

(1.143 ±0.381) 

0.100 

(2.540) 
TYP 

Molded Dual-in-Line Package (N) 
Order Number LF351AN, LF351BN 

or LF351N 
NS Package Number NOSA 

0.130 ±0.005 15:: 

0.200 
.-...---r- (5.080) 

Manufactured under one or more of the following U.S. patents: 3083262. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765, 
3566218, 3571630, 3575609, 3579059, 3593069, 3S97640, 3607469, 3617859, 3631312. 3633052. 3638131. 3648071. 3651565, 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-SOO0/TWX (910) 339-9240 

National Semiconductor GmbH • 
808 Fuerstenfeldbruck. Industriestrasse 10. West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) ltd. 
Larklield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

Nattonal does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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~National' 
a Semiconductor 
LF353 Wide Bandwidth Dual JFET 
Input Operational Amplifier 

BI.FET II ™ Technology 

General Description 
The LF353 is a low cost high speed dual JFET input 
operational amplifier with an internally trimmed input 
offset voltage (BI-FET IITM technolo~). The device 
requires a low supply current and yet maintains a large 
gain bandwidth product and a fast slew rate. In addi
tion, well matched high voltage JFET input devices 
provide very low input bias and offset currents. The 
LF353 is pin compatible with the standard LM1558. 

The LF353 may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 

. circuits and many other circuits requiring low input 
offset voltage, low input bias current, high input impe
dance, high slew rate and wide bandwidth. The device 
has low noise and offset voltage drift. 

Connection Diagrams 
Dual-In-Line Package 

OUTPUT A 

INVERTING INPUT A 

NON.INVERTING 3 
INPUT A 

V+ 

.L.-........ .-.....,- OUTPUT B 

I8VERTlNG INPUT 8 

TOP VIEW 

Metal Can Package (H) 

y+ 

V

TOP VIEW 

Physical Dimensions inches (millimeters) 
O.4CHI 

Molded Dual-In-Line Package (N) 
Order Number LF353AN, LF353BN, or LF353N 

NS Package Number N8A 

© 1977 National Semiconductor Corp. 
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Features 
• Internally trimmed offset voltage 

• Low input bias current 

• Low input noise voltage 

• Low input noise current 

• Wide gain bandwidth 

• High slew rate 

• Low supply current 

• High input impedance 

2mV 

50pA 

16 nV/y'Hz 

0.01 pA/y'Hz 

4 MHz 

13 V IllS 

3.6mA 

1012n 
• Low total harmonic distortion AV = 10, <0.02% 

RL = 10k, Vo = 20 Vp-p, BW = 20 Hz-20 kHz 

• Low 1 If noise corner 

• Fast settling time to 0.01% 

Simplified Schematic 
1/2 Dual 

Vcco----... -------t ..... ---, 

... 

-VEE 0--.... ---.... --------4 ..... --....1 

TO-5 Metal Can Package (H) 

50 Hz 

2 IlS 

Order Number LF353AH, LF353BH or LF353H 
NS Package Number H08C 

IM-B10M97/Printed in U.S.A. 
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Absolute Maximum Ratings 

Supply Voltage 
Power Dissipation (Note 1 ) 
Operating Temperature Range 

Tj(MAX) 
Differential Input Voltage 
Input Voltage Range (Note 2) 

Output Short Circuit Duration 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 

±18V 
500mW 

O°C to +70°C 
115°C 
±30V 

±15V 
Continuous 

-65°C to +150°C 
300°C 

DC Electrical Characteristics (Note 3) 

SYMBOL PARAMETER 

VOS Input Offset Voltage 

~VOS/.:H Average TC of Input Offset 

Voltage 

lOS 

IB 

Vo 

VCM 

CMRR 

PSRR 

IS 

Input Offset Current 

Input Bias Current 

Input Resistance 

Large Signal Voltage Gain 

Output Voltage Swing 

Input Common· Mode Voltage 

Range 

Common·Mode Rejection Ratio 

Supply Voltage Rejection Ratio 

Supply Current 

CONDITIONS 

RS'" 10kn, TA"'25°C 

Over Temperature 

RS'" 10kn 

Tj'" 25°C, (Notes 3, 4) 

Tj~70°C 

Tj'" 25°C, (Notes 3, 4) 

Tj S 70°C 

Tj'" 25°C 

VS'" ±15V, TA'" 25°C 

Vo '" ± 1 OV, R L '" 2 kn 

Over Temperature 

VS'" ±15V, RL = 10 kn 

VS=±15V 

RSS 10kn 

(Note 5) 

MIN 

50 

25 

±12 

±ll 

80 

80 

AC Electrical Characteristics (Note 3) 

LF353A 

TYP MAX 

1 2 

10 

25 

50 

1012 

100 

±13.5 

+15 

-12 

100 

100 

3.6 

LF353A 

4 

50 

2 

100 

4 

5.6 

MIN 

50 

25 

±12 

±11 

80 

80 

LF353B 

TYP MAX 

3 5 

10 

25 

50 

1012 

100 

±i3.5 

+15 

-12 

100 

100 

3.6 

LF353B 

7 

100 

4 

200 

8 

5.6 

MIN 

25 

15 

±12 

±11 

70 

70 

LF353 

TYP 

5 

10 

25 

50 

1012 

100 

±13.S 

+15 

-12 

100 

100 

3.6 

LF353 

MAX 

10 

13 

100 

4 

200 

8 

6.5 

SYMBOL PARAMETER CONDITIONS 
MIN TYP MAX MIN TYP MAX MIN TYP MAX 

SR 

GBW 

Slew Rate VS'" ±15V, TA - 25°C 

Gain·Bandwidth Product VS'" ±15V, TA = 25°C 

Equivalent Input Noise Voltage T A'" 25°C, RS = loon, 

f= 1000 Hz 

Equivalent Input Noise Current Tj'" 25°C, f = 1000 Hz 

13 

4 

16 

0.01 

13 

4 

16 

0.01 

13 

4 

16 

0.01 

UNITS 

mV 

mV 

jJ.vfc 

pA 

nA 

pA 

nA 

V/mV 

V/mV 

V 

V 

V 

dB 

dB 

mA 

UNITS 

V/jJ.s 

MHz 

nV/y'HZ 

pAlv'Hz 

Note 1: For operating at elevated temperature, the device must be derated based on a thermal resistance of 135°C/W junction to 
ambient for the N package, and 1&tCIW junction to ambient for the H package. 
Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 
Note 3: These specifications apply for Vs = ±15V and o"C ~ TA ~ +70°C. VOS, IS and lOS are measured at VCM = O. 
Note 4: The input bias currents are junction leakage currents which approximately double for every lo"C increase in the junction 
temperature, Tj. Due to limited production test time, the input bias currents measured are corr:elated to junction temperature. In normal 
operation the junction temperature rises above the ambient temperature as a result of internal power diSSipation, PD' Tj = T A + E>jA Po 
where 9jA is the thermal resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a 
minimum. 

Note 5: Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance 
with common practice. 

Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797. 330335&. 3317671. 3323071. 3381071. 3408542, 3421025, 3426423. 3440498, 3518750, 3519897. 3557431, 3560765. 
3566218. 3571630. 3575609. 3579059, 3593069. 3$97640, 3607469., 3617859. 363!3!2. 3633052, 3638131, 3648071, 3651565. 3693248. 

National Semiconductor CorDoraUon 
2900 Semiconductor Drl"" Senta crara, Califomia 95051, (408) 737-5000/TWX (910) 339-9240 

National SemIconductor GmbH 
808 Fuerltenfeldbruck, Industriestraue 10, West Germany, Tele. (08141) 1371/Telex 05- 27649 

NatIonal Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does not assume any responsib.llty for use of any circuitry described; no circuit patent licenses are implied; and National reserves the right. at any time without notice. to change said circu.try. 
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~National 
D Semiconductor 

LF155/LF156/LF157 Monolithic 
JFET Input Operational ~mplifiers 

BI-FET Technology 

LF155, LF155A, LF255, LF355, LF355A, LF355B low supply current 
LF156, LF156A, LF256, LF356, LF356A, LF3568 wide band 
LF157, LF157A, LF257, LF357, LF357A, LF357B wide band decompensated (AVMIN = 5) 

General Description 
These are the first monolithic JFET input operational 
amplifiers to incorporate well matched, high voltage 
JFETs on the same chip with standard bipolar transistors 
(BI-FET Technology). These amplifiers feature low input 
bias and offset currents, low offset voltage and offset 
voltage drift, coupled with offset adjust which does not 
degrade drift or common-mode rejection. The devices 
are also designed for high slew rate, wide bandwidth, 
extremely fast settling time, low voltage and current 
noise and a low llf noise corner .. 

Advantages 
• Replace expensive hybrid and module FET op amps 

• Rugged JFETs allow blow-out free handling compared 
with MOSFET input devices 

• Excellent for low noise applications using either high 
or low source impedance-very low 1/f corner 

• Offset adjust does not degrade drift or common-mode 
rejection as in most monolithic amplifiers 

• 'New output stage allows use of large capacitive loads 
(10,000 pF) without stability problems 

• Internal compensation and large differential input 
voltage capability 

Applications 
• Precision high speed integrators 

• Fast DI A and AID converters 

• High impedance buffers 

• Wideband, low noise, low drift amplifiers 

• Logarithmic amplifiers 

Simplified Schematic 

© 1977 National Semiconductor Corp. *c = 2 pF on LF157 

• Photocell amplifiers 

• Sample and Hold circuits 

Common Features 
(LF155A, LFl56A, LF157A) 

• Low input bias current 

• Low Input Offset Current 

• High input impedance 

• Low input offset voltage 

• Low input offset voltage temperature 
drift 

• Low input noise current 

• High common-mode rejection ratio 

• Large dc voltage gain 

Uncommon Features 

30pA 

3pA 
1012,n 

1 mV 

3pvfc 

0.01 pA/v'Hz 

100 dB 

106 dB 

LF155A LF156A LF157A 
(Av = 5)* 

UNITS 

• Extremely 4 1.5 1.5 ps 
fast settli ng 
time to 
0.01% 

• Fast slew 
rate 5 12 50 Vips 

• Wide gain 2.5 5 20 MHz 
bandwidth 

• Low input 20 12 12 nV/y'HZ 
noise voltage 

IM-B20M67/Printed in U.S.A. 

I 
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Absolute Maximum Ratings 
LF355B/68/78 

LF355A/6A/7A 
LF155A/6A/7A LF155/617 LF255/6/7 

LF35516/7 
LF3558/68/78 

Supply Voltage ±22V ±22V ±22V ±18V 

Power Dissipation (Pd at 2S0C) 

and Thermal Resistance (8jA) (Note 1) 

TjMAX 
(H and J Package) 150°C 150°C 115"C 115°C 

(N Package) 100°C 10CtC 

(H Package) Pd 670mW 670mW 570mW 570mW· 

8jA 150°C/W 150°CIW 150°CIW 150°C/W 

(J Package) Pd 670mW 670mW 570mW 570mW 

8jA 140°C/W 140°CIW 140°C/W 140°CIW 

(N Package) Pd 500mW 500mW 

8jA 155°CIW 155°CIW 

Differential Input Voltage ±40V ±4OV ±40V ±30V 

Input Voltage Range (Note 2) ±20V ±20V ±20V ±16V 

Output Short Circuit Duration Continuous Continuous Continuous Continuous 

Storage Temperature Range -65°C to +150°C -65°C to +150°C -65°C to +150°C -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 300°C 300°C 300°C 

DC Electrical Characteristics (Note 3) 

SYMBOL PARAMETER CONDITIONS 
MIN 

LF155A/SA/7A 

TYP MAX 

LF355A/SA/7 A 
UNITS 

MIN TYP MAX 

VOS Input Offset Voltage RS = Son, T A = 25°C 1 2 1 2 mV 

Over Temperature 2.5 2.3 mV 

AVOS/AT Average TC of Input RS = son 3 5 3 5' Ilvfc 
Offset Voltage 

ATC/AVOS Change in Average TC RS = son, (Note 4) 0.5 0.5 Ilvfc 
with VOS Adjust per mV 

lOS Input Offset Current Tj = 25°C, (Notes 3,5) 3 10 3 10 pA 

Tj~THIGH 10 1 nA 

IB Input Bias Current T J = 25°C, (Notes 3, 5) 30 50 30 50 pA 

TJ$THIGH 25 5 nA 

RIN Input Resistance T J = 25°C 1012 1012 n 

AVOL Large Signal Voltage Vs = ±15V, T A = 25°C 50 200 50 200 V/mV 

Gain Vo = ±10V, RL = 2k 

Over Temperature 25 25 V/mV 

Vo Output Voltage Swing Vs = ±15V, RL = 10k ±12 ±13 ±12 ±13 V 

Vs = ±15V, RL = 2k ±10 ±12 ±10 ±12 V 

VCM Input Common·Mode +15.1 +15.1 V 
VS=±15V ±11 ±11 

Voltage Range -12 -12 V 

CMRR Common-Mode Rejection 85 100 85 100 dB 

Ratio 

PSRR Supply Voltage Rejection (Note 6) 85 100 85 100 dB 

Ratio· 

AC Electrical Characteristics TA = 2S0C, Vs = ±lSV 

SYMBOL PARAMETER CONDITIONS 
LF155A/355A LF156A/356A LF157A/357A 

UNITS 
MIN TYP MAX MIN TYP MAX MIN TYP MAX 

SR Slew Rate LF155A16A; AV = 1, 3 5 10 12 V/IlS 

LF157A; AV = 5 40 50 V/Ils 

GBW Gain Bandwidth 2.5 4 4.5 15 20 MHz 

Product 

ts Settling Time to 0.01% (Note 7) 4 1.5 1.5 IlS 

en Equivalent Input Noise RS= lOOn 

Voltage f = 100 Hz 25 15 15 nV/...;Hz. 

f=l000Hz 25 12 12 nV/...;Hz. 

in Equivalent Input f = 100 Hz 0.01 0.01 0.01 pA/...;Hz. 

Noise Current f=l000Hz 0.01 0.01 0.01 pA/y'Hz 

CIN Input Capacitance 3 3 3 pF 

©IC MASTEFJ 1978 787 
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LF155/6n 
lF255!&n 

SYMBOL PARAMETER CONDITIONS LF355B/6B/7B 
lF355/6/7 

UNITS 

DC Electrical Characteristics (Note 3) l 
MIN TYP MAX MIN TYP MAX MIN TYP MAX 

VOS Input Offset Voltage RS = 50n, T A = 25°C 3 5 3 5 3 10 mV 

Over Temperature 7 6.5 13 mV 

tJ.VOS/tJ.T Average TC of Input RS= 50n 5 5 5 pvtc 
Offset Voltage 

tJ.TC/tJ.VOS Change in Average TC RS = 50n, (Note 4) 0.5 0.5 0.5 pvtc 
with VOS Adjust per mV 

lOS Input Offset Current Tj = 25°C, (Notes 3, 5) 3 20 3 
/ 

20 3 50 pA 

Tj~THIGH 20 1 2 nA 

IB Input Bias Current T J = 25°C, (Notes 3, 5) 30 100 30 100 30 200 pA 

TJ ~ THIGH 50 . 5 8 nA 

RIN Input Resistance TJ = 25°C 1012 1012 1012 n 

AVOL Large Signal Voltage Vs = ±15V, TA = 25°C 50 200 50 200 25 200 V/mV 

Gain Vo = ±10V, RL = 2k 

Over Temperature 25 25 15 V/mV 

Vo Output Voltage Swing Vs = ±15V, RL = 10k ±12 ±13 ±12 ±13 ±12 ±13 V 

Vs = ±15V, RL = 2k ±10 ±12 ±10 ±12 ±10 ±12 V 

VCM Input Common-Mode +15.1 +15.1 +15_1 V 
Vs = ±15V ±11 ±11 ±10 

Voltage Range -12 -12 -12 V 

CMRR Common-Mode Rejec- 85 100 85 100 80 100 dB 

tion Ratio 

PSRR Supply Voltage Rejec- (Note 6) 85 100 85 100 80 100 dB 

Ratio 

DC Electrical Characteristics T A = 25°C, Vs = ±15V 

LF155A/155, 
LF156A/156. LF157A/157 

LF255, LF355 LF356A/356 LF357A/357 
PARAMETER 

LF355A/355B 
LF256/356B LF257/357B UNITS 

TYP MAX TYP MAX TYP MAX TYP MAX TYP MAX TYP MAX 

Supply Current 2 4 2 4 5 7 5 10 5 7 5 10 rnA 

AC Electrical Characteristics TA = 25°C, Vs = ±15V 

LF155/2551 LF156/256, LF156/256/ LF157/257, LF157/2571 
SYMBOL PARAMETER CONDITIONS 355/355B LF3568 356/356B LF3578 357/357B UNITS 

TYP MIN TYP MIN TYP 

SR Slew Rate LF155/6: AV = 1. 5 7.5 12 Vips 

LF157: AV = 5 30 50 \11 .. ,. 
v II-'~ 

GBW Gain Bandwidth 2.5 5 20 MHz 

Product 

ts Settling Time to 0.01% (Note 7) 4 1.5 1.5 j1S 

en Equivalent Input Noise RS = lOOn 

Voltage f=100Hz 25 15 15 nV/YHZ 

f=lOO0Hz 20 12 12 nV/YHZ 

in Equivalent Input f = 100 Hz 0.01 0.01. 0.01 pA/YHZ 

Current Noise f = 1000 Hz 0.01 0.Q1 0,01 pA/YHZ 

CIN Input Capacitance 3 3 3 pF 

788 ©IC MASTER 1978 1 



Notes for Electrical Characteristics 
Note 1: The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by TjMAX. IJjA. and the 
ambient temperature. T A. The maximum available power dissipation at any temperature is Pd = (TjMAX - T A)/IJjA or the 25° C PdMAX. which
ever is less. 
Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: Unless otheiWise stated. these test conditions apply: 

LF155A16A17A 
LF255/617 LF355A16A/7 A LF355B/6B/7B LF355/6/7 

LF1551617 

Supply Voltage. Vs ±15V ~ Vs ~ ±20V ±15V ~ Vs ~ ±20V ±15V ~ Vs ~ ±18V ±15V ~ Vs ±20V Vs = ±15V 

TA -55°C ~ TA ~ +125°C -25°C ~ TA ~ +85°C 0° C ~ T A ~ +70° C 0° C ~ T A ~ +70° C 0° C ~ T A ~ +70° C 

THIGH +125°C +8~C +70°C +70°C +70°C 

and VOS. 18 and lOS are measured at VCM = O. 
Note 4: The Temperature Coefficient of the adjusted input offset voltage changes only a small amount (0.5~VrC tYpically) for each mV of 
adjustment from its original unadjusted value. Common-mode rejection and open loop voltage gain are also unaffected by offset adjustment. 
Note 5: The input bias currents are junction leakage currents which approximately double for every 10°C increase in.the junction temperature. T J. 
Due to limited production test time. the input bias curre,nts measured are correlated to junction temperature. In normal operation the junction 
temperature rises above the ambient temperature as a result of internal power dissipation. Pd. Tj = T A + 0jA Pd where 0jA is the thermal 
resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a minimum. 
Note 6: Supply Voltage Rejection is measured for both supply magnitudes increasing or decreasing simultaneously. in accordance with common 
practice. 

Note 7: Settling time is defined here. for a unity gain inverter connection using 2 kfl. resistors for the LF155/6. It is the time required for the error 
voltage (the voltage at the inverting input pin on the amplifier) to settle to within 0.01 % of its final value from the time a 10V step input is applied 
to the inverter. For the LF 157. AV = -5. the feedback resistor from output to input is 2 kfl. and the output step is 10V (See Settling Time Test 
Circuit. page 9). 

Typical DC Performance Characteristics 
Curves are for LF155, LF156 and LF157 unless otherwise specified. 
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Typical DC Performance Characteristics (Continued) 
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Typical AC Performance Characteristics 

Gain Bandwidth 
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-55 -35 -15 5 25 45 65 85 105 125 

TEMPERATURE (OC) 

LF157 Small Signal Pulse Response, 
AV=+5 

TIME (O.II1s/DIV) 

LF157 Large Signal Pulse Response, 
AV=+5 
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Typical AC Performance Characteristics (Continued) 
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Typical AC Performance Characteristics (Continued) 

Output Impedance Output Impedance Output Impedance 

1000 .r---;:==::-~mall!!!-" 100g_El3_~ 100 

§ 10 ... 
Co) 

z 
c 
~ 
A-

::! 
I-

== A-
I-

== 0.1 
0 

0.1 L..oIIIII::tLI.LIL...L..;u.u.LII-....L..L.I.W.IL....J .... ~ 0.01 L-L..I.LLWIL::..L.Ju.UJIIIL-.u.JWWL....l....L.LIWili 0.01 

1k 10k 10ak 1M 111M 1k 10k 100k 1M 10M 1k 10k 100k 1M 10M 

FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz) 

Detailed Schematic 
r---------..... -----.... -------..... ----..... -------oO +Yce 

BAlAMCE 

A4 
1k 

RS 
511 

J3 

R6 
511 1M 

(1) 

.----4 ...... -1~..,.,. ...... -O OUT 
(Sl 

Rl RS 
3k 5lJ 

L-_-4 ____ ~---~-~---~---~~---~~~~~-~-~-~-~---_o-VEE 

*c = 2 pF on LF157 
(4) 

Connection Diagrams 

Metai Can Package (H; Dual-in-Line Package (N or J; 

Ne 

Y-

Note 4: Pin 4 connected to case. 
TOPYIEW TOPYIEW 

792 ©IC MASTER 1978 

I 

I 
l 
1 

J 
; 



Application Hints 

The LF155/6/7 series are op amps with JFET input 
devices. These ,JFETs have large reverse breakdown 
voltages from gate to SOU ice and drain eliminating the 
need for clamps across the inputs. Therefore large 
differential input voltages can easily be accomodated 
without a large increase in input current. The maximum 
differential input voltage is independent of the supply 
voltages. However, neither of the input voltages should 
be allowed to exceed the negative supply as this will 
cause large currents to flow which can result in a 
destroyed unit. 

Exceeding the negative common-mode limit on either 
input will cause a reversal of the phase to the output 
and force the amplifier output to the corresponding 
high or low state. Exceeding the negative common-mode 
limit on both inputs will force the amplifier output to a 
high state. In neither case does a latch occur since 
raising the input back within the common-mode range 
again puts the input stage and thus the amplifier in a 
normal operating mode. 

Exceeding the positive common-mode limit on a single 
input will not change the phase of the output however, 
if both inputs exceed the limit, the output of the 
amplifier will be forced to a high state. 

These amplifiers will operate with the common-mode 
input voltage equal to the positive supply. In fact, the 
common-mode voltage can exceed the positive supply by 
approximately 100 mV independent of supply voltage~
and over the full operating temperature range. The 
positive supply can therefore be used as a reference on~.·· 
an input as, for example, in a supply current monitor 
and/or limiter. 

Precautions should be taken to ensure that the power. 
supply for the integrated circuit never becomes reversed 

Typical Circuit Connections 

in polarity or that the unit is not inadvertently 'installed 
backwards in a socket as an unlimited current surge 
through the resulting forward diode within the !C could 
cause fusing of the internal conductors and result in a 
destroyed unit. 

Because these amplifiers are JFET rather than MOSFET 
input op amps they do not require special handling. 

All of the bias currents in these amplifiers are set by FET 
current sources. The drain currents for the amplifiers are 
therefore essentially independent of supply voltage. 

As with most amplifiers, care should be taken with lead . 
dress, component placement and supply decoupling in 
order to ensure stability. For example, resistors from the 
output to an input should be placed with the body close 
to the input to minimize "pickup" and maximize the 
frequency of the feedback pole' by minimizing the 
capacitance from the input to ground. 

A feedback pole is created when the feedback around 
any amplifier is resistive. The parallel resistance and 
capacitance from the input of the device (usually the 
inverting input) to ac ground set the frequency of the 
pole. In many instances the frequency of this pole is 
much greater than the expected 3 dB frequency of the 

.. closed loop gain and consequently there is negligible 
··· .. effect on stability margin. However, if the feedback pole 

is less than approximately six times the expected 3 dB 
frequency a lead capacitor should be placed from the 
output to the input of the op amp. The value of the 
added capacitor should be such that the RC time 
constant of this capacitor and the resistance it parallels 
is greater than or equal to the original feedback pole 
time constant. 

Vos Adjustment 
y+ 

Driving Capacitive Loads LF157. A Large Power BW Amplifier 

10k 
5k 

y+ 

Ik 

IY '"' -. >-..... --oYOUT 

Y~ 

• VOS is adjusted with a 25k 
potentiometer 

• The potentiometer wiper is 
connected to V+ 

• For potentiometers with 
temperature coefficient of 
100 ppmf C or less the 
additional drift with adjust 
is "'" 0.5 IJVfC/mV of 
adjustment 

• Typical overall drift: 5 IJV I 
°c ± (0.5 IJVfC/mV of 
adj.) 

©IC MASTER 1978 

*LF155/6 R = 5k 
LF157 R = 1.25k 

Due to a unique output stage design, these ampli
fiers have the ability to drive large capacitive loads 
and still maintain stability. CL(MAX) = 0.01 IJF. 

Overshoot < 20% 

Settl ing time Its) = 5 IJS 

-1V' "'" lOY" r\ 
4 -lOY \OrV 

For distortion ~ 1 % and a 20 Vp-p 
VOUT swing~ power bandwidth is: 
500 kHz. 
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Typical Applications 

10VS 

a 511,0.1% 
*1.Ok,O.1% 

a,o.,% 
*400,0.1% 

2k, 0.1% 

+15V 

+15V 

Settling Time Test Circuit 

VOUT 
• Settling time is tested with the LF155/6 connected 

as unity gain inverter and LF157 connected for 
AV=-5 

• FET used to isolate the probe capacitance 

• Output = 10V step 

• AV = -5 for LF157 

Large Signal Inverter Output, VOUT (from Settling Time Circuit) 

> 
Ci 
~ 

794 

LF355 

2J.1S1DIV 

r-_____ ...... 2N4118 

~~~-----~ 

LF356 

lJ.1S1D1V 

Low Drift Adjustable Voltage Reference 

> 
Q 

> .... 

• AVOUT!AT = ±O.OO2%fC 

LF357 

tJ.ISIDIV 

..----11---0 VOUT = lOV 
• All resistors and potentiometers should be wire-wound 
• P1: drift adjust 

• P2: VOUT adjust 
• Use LF155 for 

.. Low 18 

.. Low drift 

.. Low supply current 
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Typical Applications (Continued) 

+15V 

Fast Logarithmic Converter 

R, 
SOk 

~-----"'---W\r_--O VREF=5V 

Vo 

C2 
300pF 

+15V 

I, 

• Dynamic range: 100 J.LA ::; Ii ::; 1 rnA 
(5 decades), IVOI = 1V/decade 

• Transient response: 3 J.Ls for ..:lli = 1 decade 

• C1, C2, R2, R3: added dynamic compen
sation 

• VOS adjust the LF156 to minimize quiescent 
error 

• RT: Tel Labs type 081 + 0.3%rC 

IVOUTI = [1 + RRT2] kT In Vi [ Rr) 
q VREF Ri 

log Vi 
Ri Ir 

R2 = 15.7k, RT = 1k, 0.3%rC (for temperature compensation)' 

EO 

+9.920 

+0.040 

-0.040 

-9.920 

©IC MASTER 1978 

Precision Current Monitor 

• Vo = 5 R1/R2 (VirnA of IS) 

• R1, R2, R3: 0.1% resistors 

• Use LF155 for 
... Common-mode range to supply range 

... Low 18 

... Low Vos 

... Low supply current 

8-Bit 0/ A Converter with Symmetrical Offset Binary Operation 

B1 

1 

1 

0 

0 

.' MS8 LS8 
15V 81 82 83 84 85 86 87 88 

LMDAC08 

5k 15 

-15V 

R2 
5k 

Rl 
5k 

-15V 

15V 

EO 

• R1, R2 should be matched within ±0.05% 

• Fullcscale response time: 3 J.LS 

B2 B3 B4 B5 B6 B7 B8 COMMENTS 

1 1 1 1 1 1 1 Positive Full·Scale 

0 0 0 0 0 0 0 (+) Zero-Scale 

1 1 1 1 1 1 1 (-) Zero-Scale 

0 0 0 0 0 0 0 Negative Full-Scale 
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Typicai Appiications (Continued) 

Wide BW Low Noise, Low Drift Amplifier 

C2 

Rl 
5.1k 

R2 

'MAX" 240 kHz 

10V r--.. , 
-10V"'~ 

Sr 
• Power BW: fMAX = -- ~ 240 kHz 

21TVp 

• Parasitic input capacitance C1 ~ (3 pF for 
LF155, LF156 and LF157 plus any additional 
layout capacitance) interacts with feedback 
elements and creates undesirable high frequency 
pole. To compensate add C2 such that: R2C2 ~ 
R1C1. 

Boosting the LF156 with a Current Amplifier 

R2 
5.1k 

V+ 

TO.1IJF 

• IOUT(MAX) ~ 150 mA (will drive RL;? 100n) 

aVOUT 0.15 
• ~ = 10-2 V lJJ.s (with CL shown) 

• No additional phase shift added by the current amplifier 

3 Decades VCO 

VPU =5V 

796 

f= 
Vc (RS+R7) 

-......;::---- ,Os. Vc S. 30V, 10 Hz S. f s.10 kHz 
[8 VPU RS Rll C 

R1, R4 matched. Linearity 0.1% over 2 decades. 

R5 
10k 

Isolating Large Capacitive Loads 

R2 
5." 

...... ----~ ..... _.J\j'\A,,-..... -O VOUT 

+2~:F 
-2V 

• Overshoot 6% 

• ts 10 JJ.S 

V-

Cc 
20 pF 

Rl lOUT 
10_ 

• When driving large CL. the VOUT slew rate deter
mined by CL and IOUT(MAX): 

aVOUT = lOUT 

aT CL 

-15V 

0.02 
~ -- V lJJ.s = 0.04 V lJJ.s (with CL shown) 

0.5 

Low Drift Peak Detector 

20k 

~""'-OVPEAK 

• By adding 01 and Rf. V01 = 0 during hold mode. Leakage of 
02 provided by feedback path through Rf. 

• Leakage of circuit is essentially Ib (LF155. LF156) plus capaci
tor leakage of Cpo 

• Diode 03 clamps VOUT (A1lto VIN-V03 to improve speed and 
to limit reverse bias of 02. 

• Maximum input fr.equency should be < < 1/21TRfC02 where 
C02 is the shunt capacitance of 02. 

Non-Inverting Unity Gain Operation for LF157 

R2 

R1C ;? 
(21T) (5 MHz) 

R1 = R2 + RS 
4 

AV(DC) = 1 

C3 dB"'" 5 MHz 

Inverting Unity Gain for LF157 

R2 

R1C;? ----
(21T) (5 MHz) 

R2 
R1 =-

4 

AV(OC} =-1 

f_3 dB"'" 5 MHz 

@IC MASTER 1978 



Typical Applications (Continued) 

©IC MASTER 1978 

High Impedance. Low Drift Instrumentation Amplifier 

+15V 

+ 
R R3 

+15V 

-15V 

R2 

Rl ">-.... -0 Your 
R2 R 

AV 

+15V 

-15V 

-15V 

• VOUT = - -- + 1 .6.V. V- + 2V S. VIN common-mode S. V+ R3 [2R2 1 
R R1 

• System VOS adjusted via A2 VOS adjust 

• Trim R3 to boost up CMRR to 120 dB. Instrumentation amplifier' 
Resistor array RA201 (National Semiconductor) recommended 

+15V 

-15V 

R1 
lOOk 

-lOUT 

Fast Sample and Hold 

+15V 

-15V 

• Both amplifiers (A 1. A2) have feedback loops individually.closed with stable responses (over
shoot negligible) 

• Acquisition time T A. estimated by: 

[
2RON. VIN. Ch] 1/2 

T A ~ Sr provided that: 

VINCh 
VIN < 21TSr RON Ch and TA > • RON is of SW1 

IOUT(MAX) 

VIN Ch 
If inequality not satisfied: T A ~ 20 mA 

• LF156 developes full Sr output capability for VIN ;::: 1 V 

• Addition of SW2 improves accuracy by putting the voltage drop across SW1 inside the feedback 
loop 

• Overall accuracy of system determined by the accuracy of both amplifiers, A1 and A2 
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Typical Applications (Continued) 

High Accuracy Sample and Hold 

+15V 

-15V 

Cc 
22pF 

SW2 

R1 
5111 

+15V 

-15V 

~~""-OVOUT 

• By closing the loop through A2, the VOUT accuracy will be determined uniquely by A 1 . 
No VOS adjust required for A2. 

• T A can be estimated by same considerations as previously but, because of the added 
propagation delay in the feedback loop (A2) the overshoot is not negligible. 

• Overall system slower than fast sample and hold 

• R1, CC: additional compensation 

• Use LF156 for 
• Fast settling time 

• LowVOS 

C1 
0.001 JJf 

High a Band Pass Filter 

1 pF 

+15V R7 

62011 0.1 f.lF 
• By adding positive feedback (R2) 

Q increases to 40 

V+ 

R6 
62. 

':" -15V 

High a Notch Filter 

Q. 
>--.... 0000() VOUT 

• fBP = 100 kHz 

VOUT = H>Jff 
VIN 

• Clean layout recommended 

• Response to a 1 Vp-p tone burst: 
300 p.s 

.2R1=R=10Mn 

2C = C1 = 300 pF 

• Capacitors should be matched to obtain high Q 

• fNOTCH = 120 Hz, notch = -55 dB, Q> 100 

• Use LF155 for 

• Low IB 
• Low supply current 

@IC MASTER 1978 

I 



Definition of Terms 
Input Offset Voltage: That 'voltage which must be 
applied between the input terminals through two equal 
resistances to obtain zero output voltage. 

Input Offset Current: The difference in the currents 
into the two input terminals when the output is at zero. 

Input Bias Current: The average of the two input 
currents. 

Input Common-Mode Voltage Range: The range of 
voltages on the input terminals for which the amplifier 
is operational. Note that the specifications are not 
guaranteed over the full common-mode voltage range 
unless specifically stated. 

Common-Mode Rejection Ratio: The ratio of the input 
common-mode voltage range to the peak-to-peak change 
in input offset voltage over this range. 

Input Resistance: The ratio of the change in input 
voltage to the change in input current on either input 
with the other grounded. 

Physical Dimensions inches (millimeters) 

0.315~0.335 

(8.001-8.509) 
DIA 

0.165-0.185 ~ 
(4.191-4.699) L 

10" ~S~~:OR 
6.500 (0.889) __ 

(12.10) 'MAX ~~ ~ ~~ (1.016) MIN MAX 

t --ll-- 0.016-0.019 
(0.406-0.483) 

Supply Current: The current required from the power 
supply to operate the amplifier with no load and the 
output midway between the supplies. 

Output Voltage Swing: The peak output voltage swing, 
referred to zero, that can be obtained without clipping. 

Large-Signal Voltage Gain: The ratio of the output 
voltage swing to the change in input voltage required to 
drive the output from zero to this voltage. 

Power Supply Rejection Ratio: The ratio of the change 
.in input offset voltage to the change in power supply 
voltage producing it. The typical curves in this sheet 
show values for each supply independently changed. 
The electrical specification, however, is measured for 
both supply magnitudes increasing or decreasing simul
taneously, in accordance with common practice. 

Settling Time: The time required for the error between 
input and output to settle to within a specified limit 
after an input is applied to the test circuit shown in 
typical applications. 

TO-99 Metal Can Package (H) 
Order Number: 

LF155AH 
LF156AH 
LF157AH 
LF155H 
LF156H 
LF157H 
LF255H 
LF256H 
LF257H 

LF355AH 
LF356AH 
LF357AH 
LF355H 
LF356H 
LF357H 
LF355BH 
LF356BH 
LF357BH 

NS Package Number HOSB 

0.400 

r-- (l~~OiO) --j 0.310 MAX GLASS 

0.025 Dim 7 6 mi-f(7.874) 

'0.092 
(2.337) 

DIA 
NOM 

(0.635) RAD 0.291 PIN NO.1 INDENT 
(6.350 ±0.1211 (1.391) 

MAX 

~ 
19.;::=;~;:::r.or::t~ 

0.166 1 2 3 4 

(4.064) 0.060 ±0.005 0.206 

0.290-0.320 f=-1AX ~ (5080) ~) (1.524 ±0.1211 MAX 

GLASS §go.020_0.010 
SEALANT (0.508-1.778) 

'11 

0'15 ... " I t: J ~ ~t 0.618 ±0.062 0.125 
(9.179 ±0.635) r-- 2MAX (0.457 ±0.051) (3.175) 

80TH 0.100 ±0.016 MIN 
ENDS (2.540 ±O.254) 

Cavity Dual-In-Line Package (J) 
Order Number: 

LF155J LF255J LF355J LF355BJ 
LF156J LF256J LF356J LF356BJ 
LF157J LF257J LF357J LF357BJ 

NS Package Number JOSA 

0.030 
0.300-6.326 (0.1621 

H=4 
r----'~~--.. 5 IJ 
fool -----0-11 (0.229-0.3811 J 

• 0.325 ~:~~~ • (~::: :::~~~) 

0.065 

(8.255 +11.635) 0.1 06 
~.381 (2.540) 

TYP 

Molded Dual-In-Line P.ackage (N) 
Order Number: 

LF355N LF355BN 
LF356N LF356BN 
LF357N LF357BN 

NS Package Number NOSA 

0.130 ±0.605 

'L 

Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218,3571630,3575609,3579059, 3593069, 3S97640, 3607469, 3617859. 3631312, 3633052, 3638131, 3648071, 3651565. 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-50oo/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05- 27649 

National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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~National 
D Semiconductor 
LFT155/LFT156, LFT355/LFT356 
Low Offset Monolithic JFET Input 
Operational Amplifiers 

~'S1 ~. 
BI-FET Technology 

General 'Description 
These monolithic JFET input operational amplifiers 
have guaranteed low offset voltage and offset voltage 
drift along with high common-mode rejection which 
allows their use in applications requiring precision 
to 0.01%. In addition, they have the same low bias and 
offset currents, high slew rate, wide bandwidth, extremely 
fast settling time, low voltage and current noise and low 
l/f corner as do the normal LF155/LF156 BI-FET 
operational amplifier families. 

Advantages 
• Ultra-low offset-12-bit accuracy without adjust 

• Rugged JFETs allow blow-out free handlingcompared 
with MOSFET input devices 

• Excellent for low noise applications using either high 
or low source impedance-very low l/f corner ' 

• Offset adjust does not degrade drift or common-mode 
rejection as in most monolithic amplifiers 

• New output stage allows use of large capacitive loads 
(10,000 pF) without stability problems 

• Internal compensation and large differential input 
voltage capability 

Applications 
• Output amplifiers in 10 and 12-bit current mode D/A 

converters 

• Data acquisition front-end amplifiers: (DC coupled 
difference ampl ifier, buffer) 

• Output buffer in S/H circuits 
• Low pass filters with DC gain 

• Amplifier for auto-zeroing loops 

• Long time integrators 

• Precise analog computer ampl ifiers and integrators 

• Replace op amps in existing systems requiring: 
• Offset voltage adjustment 

• Drift selection 

• Fast settling 

• Low noise 
• Low bias current 

Features 

LFT155/LFT156 

• Low input offset voltage 

• Low input offset voltage temperature 
drift 

• Low input bias current 

• Low input offset current 

• High common-mode rejection ratio 

• High input impedance 

• Low input noise current 

• Large DC voltage gain 

LFT156/LFT356 

• Fast slew rate 

• Wide gain bandwidth 

• Extremely fast settling 

• Low input noise voltage 

0.5 mV max 

51lVfC max 

50 pA max 

10 pA max 

95dB min 

1012n 
0.01 pA/y"RZ 

106 dB 

10 V/lls min 
4 MHz min 

1.5 IlS to 0.01% 

12 nV/y'HZ 

Typical Application Simplified Schematic 

12-Bit Accurate Buffer 

I I 

~lFT156 'TO DATA ANALYSIS 
SYSTEM 

FROMHI·Z + 
SOURCE 

Greater than 12-bit accuracy without adjustment 

© 1977 National Semiconductor Corp. 

(7) 

~------+---------~--~--1--------1~+vcc 

(6) 

25 OUT 

50 

(4) 
L---~------------+----+------~~~--~-VEE 

IM·B20M107/Printed in U.S.A. 
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Absolute Maximum Ratings 
Supply Voltage 
Power Dissipation(Pd at 25° C) 
and Thermal Resistance (8jA) (Note 1) 

TjMAX. 
Differential Input Voltage 
Input Voltage Range (Note 2) 
Output Short-Circuit Duration 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 

LFT155/LFT156 

±22V 

670mW 
150°CIW 

150°C 
±40V 
±20V 

Continuous 
-65°C to +150°C 

300°C 

DC Electrical Characteristics (Note 3) 

SYMBOL 

VOS 

AVOS/AT 

ATC/AVOS 

lOS 

IB 

RIN 

AVOL 

Vo 

VCM 

CMRR 

PSRR 

PARAMETER 

Input Offset Voltage 

Average TC of I nput Offset 

Voltage 

Change in Average TC 

with VOS Adjust 

I nput Offset Current 

Input Bias Current 

I nput Resistance 

Large Signal Voltage Gain 

Output Voltage Swing 

Input Common-Mode Voltage 

Range 

Common-Mode Rejection Ratio 

Supply Voltage Rejection Ratio 

TA = 25°C, Vs = ±15V 

SYMBOL PARAMETER 

Supply Current 

CONDITIONS 

RS = 5on, TA= 25°C 

Over Temperature 

RS = 50n 

RS = 50n, (Note 4) 

Tj = 25°C, (Notes 3, 5) 

Tj~THIGH 

Tj = 25° C, (Notes 3, 5) 

Tj;:;:THIGH 

Tj = 25°C 

Vs = ±15V, TA'; 25°C 

Vo = ±10V, RL = 2k 

Over Temperature 

Vs = ±15V, RL = 10k· 

Vs = ±15V, 'RL = 2k 

Vs = ±15V 

(Note 6) 

LFT155, LFT355 
MIN TYP MAX 

2 4 

MIN 

AC Electrical Characteristics TA = 25°C, Vs = ±15V 

LFT155, LFT355 

LFT355/lFT356 

±18V 
570mW 

150°CIW 
115°C 
±30V 

±16V 
Continuous 

-65°C to +150°C 
300°C 

LFT155/LFT156 
LFT355/L FT356 UNITS 

MIN TYP MAX 

0.5 mV 

1.0 mV 

3 5 J1.VfC 

0.5 J1.VfC 

per mV 

3 10 pA 

1 nA 

30 50 pA 

5 nA 

1012 n 

50 200 V/mV 

25 V/mV 

±12 ±13 V 

±10 ±12 V 

+15 V 
±11 

-12 V 

95 dB 

85 100 dB 

LFT156, LFT356 
UNITS 

TYP MAX 

5 7 rnA 

LFT156, LFT356 

"'" C 
+-c.: ... 
't: 
C 
C 

.5:: 
E 
a; 

cr. 
-a: 
C 
C 

c.:~ 
2 

II 
~ 

'"~ ~ 
i~ 

':1 

SYMBOL PARAMETER 
I 

CONDITIONS . UNITS 
MIN TYP MAX MIN TYP MAX 

SR 

GBW 

ts 

Slew Rate 

Gain Bandwidth Product 

Settling Time to 0.01% 

Equivalent Input Noise Voltage 

Equivalent Input Noise Current 

I nput Capacitance 

@IC MASTER 1978 

AV = 1 3 5 

2.5 

(Note 7) 4 

RS = lOOn 

f=100Hz 25 

f= 1000 Hz 20 

f = 100 Hz 0.01 

f = 1000 Hz 0.01 

3 

10 12 V/J1.S 

4 4.5 MHz 

1.5 J1.S 

15 nV/y'HZ 

12 nV/y'HZ 

0.01 pA/y'HZ 

0.01 pA/y'HZ 

3 pF 

801 
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Notes for Electrical Chaiacteristies 
Note 1: The maximum power dissipation for these devices must be derated at elevated temperatures and is dictated by TjMAX, OJ A, and the 
ambient temperature, T A. The maximum available power dissipation at any temperattJre is Pd = (TjMAX - T A)/&jA or the 25°C PdMAX. which
ever is less. 

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

Note 3: Unless otherwise stated, these test conditions apply: 

LFT155/LFT156 LFT355/LFT356 

Supply Voltage, Vs ±15V S. Vs S. ±20V ±15V S. Vs S. ±18V 

TA -55°C S. T AS. +125°C 0° C S. T A S. +70° C 

THIGH +12SoC +70°C 

and VOS, 18 and lOS are measured at VCM = O. 
Note 4: The Temperature Coefficient of the adjusted input offset voltage changes only a small amount (0.5 p.Vfc typically) for each mV of 
adjustment from its original unadjusted value. Common-mode rejection and open loop voltage gain are also unaffected by offset adjustment. 

Note 5: The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction temperature, Tj. 
Due to limited production test time, the input bias currents measured are correlated to junction temperature. In normal operation the junction 
temperature rises above the ambient temperature as a result of internal power dissipation, Pd, Tj = T A + ejA Pd where ejA is the thermal 
resistance from junction to ambient. Use of a heat sink is recommended if input bias current is to be kept to a minimum. 

Note 6: Supply Voltage Rejection is measured for both supply magnitudes increasing or decreasing simultaneously, in accordance with common 
practice. 

Note 7; Settling time is defined here, for a unity gain inverter connection using 2 kn resistors. It is the time required for the error voltage (the 
voltage at the inverting input pin on the amplifier) to settle to within 0.01% of its final value from the time a 10V step input is applied to the 
inverter. See Settling Time Test Circuit. 

Typical DC Performance Characteristics 
Curves are for LFT155 and LFTl56 unless otherwise specified. 
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Input Bias Current 
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CASE TEMPERATURE (OCI 

Voltage Swing 

R~ = 2. ! I 
-TA' 25°C L I I 

1 ! / 
1 1 V 
I i I / 
1 Y 
I V" I I 
1 

10 15 20 

SUPPL Y VOLTAGE (±VI 

Negative Current Limit 
~ -15 r--""T"~-~--"-""""-r--. 
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~ 

10 15 20 25 30 35 

OUTPUT SINK CURRENT (mAl 

I nput Bias Current 
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~ 

LFT151 
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-55 -25 35 85 15 125 

CASE TEMPERATURE (OCI 

Supply Current 
4 1""1 --,---,---.,---.,--...., 

TC=-55'C 

lL--"'---........,-........,--'-----' 

15 

10 

o 10 15 28 25 

SUPPL Y VOLTAGE (±VI 

Positive Current Limit 

~I- I ! I \'S' =WJ I 
. I I 

..... 1'\ \ IT , 
-55'C 
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+125°C l I 

\ 
5 10 15 20 25 lit 35 40 

OUTPUT SOURCE CURRENT (mAl 
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Z 
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i 
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Input Bias Current 
• ~~--=~--r-~-r~--' 

18 

-5 10 

COMMON-MOOE VOLTAGE (VI 

Supply Current 

20 

15 

10 

10 15 20 25 

SUPPL Y VOLTAGE h VI :. 

Positive Common-Mode 
Voltage Limit Input 

i -li5~CST~SiZ5:C I 7 
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V 
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V 
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Typical DC Performance Characteristics (Continued) 

Negative Common-Mode 
Input Voltage Limit 

Ol.-...I-_..a.----r._ ........ _ ....... ____ 

-5 -10 -15 -20 

NEGATIVE SUPPL Y VOLTS (V) 

:; 
~ 
z 

10M 

~ 1M 
w 
c:I 
«I: 
!:; 
CI 
> 
~ 100k 

~ 
~ 
A. 
CI 

10k 

Open Loop Voltage Gain 

RL = 2k 
RS= 50 

IA = -55°i:: r--r--
L J 

1 TA=25°C-r--
11- ( - i--
I""'" 

~ ~TA=125°C 

J 
5 10 15 20 

SUPPLY VOLTAGE (±V) 

Typical AC Performance Characteristics 

Gain Bandwidth 

\ LFT155 

~~ I 
'--

~ 
c..--Vs= ±1oV-

~ -I...:: Vs = ±15V_ 

~ ~L-vs=±2oV 
r--

~~ ~ -r--

1 
-55 -35 -15 5 25 45 65 85 105 125 

CASE TEMPERATURE (OC) 

LFT155 Small Signal Pulse Response, 
AV= 1 

LFT156 Large Signal Pulse Response, 
AV = 1 

©IC MASTER 1978 

~ 
z 
;;: 
c:I 

Gain Bandwidth 
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CASE TEMPERATURE (OC) 

LFT156 Small Signal Pulse Response, 
AV= 1 
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Output Voltage Swing 
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Normalized Slew Rate 
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~ ~T1~6 
Vs = ±15V 

........ ~ 
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LFT155 Large Signal Pulse Response, 
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Typical AC Performance Characteristics (Continued) 

110 

~ 90 
z 
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Detailed Schematic 
r------------------1r-----------~p_----------------t_--------_.------------------o+VCC 

(1) 

BALANce 

C2 
10 pF 

OUT 
(6) 

Cl 
10 pF 

R1 R8 
3k 50 

R6 04 
5k 

-Vee 
(4) 

Connection Diagram Physical Dimensions inches (millimeters) 

Metal Can Package 

NC 

V

TOP VIEW 

Note. Pin 4 connected to case. 

d
~ 0.315-0.33S 

(8.001-8.509) 
OIA 

0.16S~0.I8S ~ 
(4.191-4.699) LI ~ 

0.035 ----r INSULATOR 
O.SOO (0.889) '-- 0.040 

(12.70) MAX ~~ ~ ~~ (1.016) MIN MAX 

~ 
~ ~ (:::=:::~~) 

0.200 

TO·99 Metal Can Package (H) 
Order Number LFT155H, LFT156H, LFT355H 

or LFT356H 
NS Package Number HOSS 

Manufactured under one or more of the follOWing U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218, 3571630, 3575609,3579059, 3593069, 3S97640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565, 3693248. ' 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-50001TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05- 27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does no! assume any responsibility for use of any cirCUitry described; no CIrCUit patent licenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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~National 
D Semiconductor 

LM140AlLM140/LM340AlLM340 Series 
3-Terminal Positive Regulators 

General Description 

The LM140A/LM140/LM340A/LM340 series of positive 
3-terminal voltage regulators are designed to provide 
superior performance as compared to the previously 
available 78XX series regulator. Computer programs 
were used to optimize the electrical and thermal perfor
mance of the packaged IC which results in outstanding 
ripple rejection, superior line and load regulation in high 
power applications (over 15W). 

With these advances in design, the LM340 is now guaral')
teed to have line and load regulation that is a factor of 
2 better than previously available devices. Also, all 
parameters are guaranteed at 1 A vs 0.5A output current. 
The LM 140A/LM340A provide tighter output voltage 
tolerance, ±2% along with O.Ol%/V line regulation and 
0.3%/A load regulation. 

Current limiting is included to limit peak output current 
to a safe value. Safe area protection for the output 
transistor is provided to limit internal power dissipation. 
If internal power dissipation becomes too high for the 
heat sinking provided, the thermal shutdown circuit 
takes over limiting die temperature. 

Considerable effort was expended to make the LM 140-XX 
series of regulators easy to use and minimize the number 
of external components. It is not necessary to bypass the 
output, although this does improve transient response. 

Typical Applications 

input bypassing is needed only if the regulator is located 
far from the filter capacitor of the power supply. 

Although designed primarily as fixed voltage regulators, 
these devices can be used with external components to 
obtain adjustable voltages and currents. 

The entire LM140A/LM140/LM340A/LM340 series of 
regulators is available in the metal TO-3 power package 
and the LM340A/LM340 series is also available in the 
TO-220 plastic power package. 

Features 

• Complete specifications at 1 A load 

• Output voltage tolerances of ±2% at Tj = 25° C and 
±4% over the temperature range (LM140A/LM340A) 

• Fixed output voltages available 5, 6, 8, 10 12, 15, 18 
and 24V 

• Line regulation of 0.01% of VOUT/V .1VIN at lA 
load (LM140A/LM340A) 

• Load regulation of 0.3% of VOUT/A .11 LOAD 
(LM 140A/LM340A) 

• Internal thermal overload protection 

• Internal short-circuit current limit 

• Output transistor safe area protection 

Fixed Output Regulator Adjustable Output Regulator Current Regulator 

*Required if the regulator is located far from 
the power supply filter 

** Although no output capacitor is needed for 
stability, it does help transient response. (If 
needed, use 0.1 IJF, ceramic disc) 

RI 

R2 

VOUT = 5V + (5V/R1 + 10) R2 

5V/Rl > 3 la, load regulation (Lr ) "" 
[(R1 + R2)/R11 (Lr of LM340-5) 

V2-3 
IOUT= R1 + 10 

RI 

Ala = 1.3 rnA over line and load changes 

© 1977 National Semiconductor Corp. IM-B20M57/Printed in U.S.A. 
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Absolute Maximum Ratings 
Input Voltage (VO = 5V Through 18V) 

(VO = 24V) 
Internal Power Dissipation (Note 1) 
Operating Temperature Range (T A) 

LM140A/LM140 
LM340A/LM340 

35V 
40V 

Internally Limited 

-55°C to +125°C 
O°C to +70°C 

Electrical Characteristics LM140A/LM340A (Note 2) 

Maximum Junction Temperatur~ 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 

TO·3 Package K, KC 
TO·220 Package T 

lOUT = lA, -55°C ~ Tj ~ +150°C (LM140A), or O°C ~ Tj ~ +125°C (LM340A) unless otherwise specified. 

OUTPUT VOLTAGE SV 6V 8V 10V 12V 

INPUT VOLTAGE (unless otherwise noted) 10V 11V 14V 17V 19V 

PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

Tj = 2SoC 4.9 5 5.1 5.88 6 6.12 7.84 8 8.16 9.8 10 10.2 11.75 12 12.25 

Vo Output Voltage PD'::: 15W.5mA'::: 10':::IA 4.8 5.2 5.76 6.24 7.7 8.3 9.6 10.4 11.5 12.5 

VMIN'::: VIN ~ VMAX 17.5'::: VIN'::: 20). 18.6'::: VIN'::: 21) 110.6'::: VIN'::: 23) (12.7':::VIN':::25) (14.8':::VIN':::27) 

10 = 500 mA 10 11 13 16 18 

LiVIN 17.5 < VIN < 20) 18.6 < VIN < 21) 110.6 < VIN < 23) 112.7<VIN<25) 114.8 < VIN < 27) 

Tj = 25°C 3 10 3 11 4 13 4 16 4 18 

LiVO Line Regulation LiVIN 17.3 < VIN < 20) 18.3< VIN <211 (10.4 < VIN < 23) 112.4 < VIN < 25) (14.5 < VIN < 27) 
Tj = 25°C 4 5 6 8 9 

Over Temperature 12 15 20 25 30 

LiVIN 18<VIN<12) 19 ~ VIN'< 13) 111~VIN':::17) 114'::: VIN ~ 20) 116':::VIN':::22) 

T ° i 5 mA < 10 < 1.5A 10 25 12 26 12 28 12 30 12 32 

~VO Load Regulation j = 25 C 250 m~ < I~ < 750 mA 15 16 17 18 19 

Over Temperature. 5 mA < 10 < lA 25 30 40 50 60 

Tj = 25°C 6 6 6 6 6 
IQ Quiescent Current 

Over Temperature 6.5 6.5 6.5 6.5 6.5 

5mA< 10< lA 0.5 0.5 0.5 0.5 0.5 

Tj = 25°C. 10 = lA 0.8 0.8 0.8 0.8 0.8 
Quiescent Current 

~IQ VI'JIIN'::: VIN'::: VMAX 17.5'::: VIN < 20) 18.6<VIN<211 11O.6<VIN<23) 112.7 < VIN < 25) (14.8<VIN<27) 
Change 

0.8 0.8 0.8 10 = 500 mA 0.8 0.8 

VMIN .::: VIN < VMAX 18 < VIN < 25) 19 < VIN < 25) 111'::: VIN'::: 25) (12.7 <; VIN <; 25) 115<;VIN<;301 

VN Output Noise Voltage TA" 25°C. 10 Hz < f < 100 Hz 40 45 52 70 75 

Tj = 25°C. f = 120 Hz. 10 = lA or 68 80 65 78 62 76 61 74 61 72 

f = 120 Hz. 10 = 500 mAo 68 65 62 61 61 

~~ Ripple Rejection Over Temperature. 
~VOUT 

VMIN <; VIN <: VMAX 18<; VIN'::: 18) 19,:::VIN'::: 19) 111.5'::: VIN'::: 21.5) 113.5'::: VIN'::: 23.5) 115':::VIN':::25) 

Dropout Voltage Tj = 25°C. 10 = lA 2.0 2.0 2.0 2.0 2.0 

Output Resistance f = 1 kHz 8 9 12 16 18 

RO Short-Circuit Current Tj = 25°C 2.1 2.0 1.9 1.7 1.5 

Peak Output Current Tj = 25°C 2.4 2.4 2.4 2.4 2.4 

Average TC of Vo Min. Tj = O°C. 10 = 5 mA -0.6 -0.7 -1.0 -1.2 -1.5 

Input Voltage Required 

VIN to Maintain Line Tj = 25°C 7.3 8.3 10.4 12.4 14.5 

Regulation 
-- - '-- -- ----- --

150°C 
-65°C to +150°C 

ISV 

23V 

MIN TYP MAX 

14.7 15 15.3 

14.4 15.6 

(17.9':::VIN':::30) 

22 

117.9<VIN<30) 

4 22 

(17.5<VIN<30) 

10 

30 

(20'::: VIN'::: 26) 

12 35 

21 

75 

6 

6.5 

0.5 

0.8 

117.9 < VIN < 30) 

0.8 

117.9<;VIN':::30) 

90 

60 70 

60 

118.5'::: VIN'::: 28.5) 

2.0 

19 

1.2 

2.4 

-1.8 

17.5 

----- --

300°C 
230°C 

18V 

27V 

MIN TYP MAX 

17.64 18 18.36 

17.3 18.7 

121 ~ VIN'::: 33) 

31 

121 < VIN < 33) 

4 31 

120.6'::: VIN ~ 33) 

15 

45 

(24'::: VIN'::: 30) 

12 38 

23 

\10 

6 

6.5 

0.5 

0.8 

(21 < VIN <; 33) 

0.8 

121 ~ VIN <; 33) 

110 

59 69 

59 

(22'::: VIN':; 32) 

2.0 

22 

0.8 

2.4 

-2.3 

20.6 

-

·24V 

33V UNITS 

MIN TYP MAX 

23.5 24 24.5 V 

23.0 25.0 V 

(27.3'::; VIN ~ 38) V 

36 mV 

(27.3 < VIN < 38) V 

6 36 mV 

(26.7':::VIN':::38) V 

19 mV 

60 mV 

(30~; VIN'::: 36) V 

12 44 mV 

26 mV 

120 mV 

6 mA 

6.5 mA 

0.5 mA 

0.8 mA 

(27.3 < VIN < 38) V 

0.8 mA 

127.3 <; VIN <; 38) V 

170 jJ.V 

56 66 d8 

56 dB 

128 ~~ VIN'::: 38) V 

2.0 V 

28 mf1 

0.4 A 

2.4 A 

-3.0 mVfC 

26.7 V 

--

Note 1: Thermal resistance of the TO·3 package (K, KC) is typically 4°CIW junction to case and 35°C/W case to ambient. Thermal resistance of the TO·220 package (T) is typically 4°C/W junction to case and 
60° C/W case to ambient. 
Note 2: All characteristics are measured with a capacitor across the input of 0.22 /-LF and a capacitor across the output of 0.1 /-LF. All characteristics except noise voltage and ripple rejection ratio are measured 
using pulse techniques (tw::; 10ms, duty cycle::; 5%). Output voltage changes due to changes in internal temperature must be taken into account separately. 
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National Semiconductor 

I Electrical Characteristics LM140 (Note 2) 

-55°C ~ Tj ~ +150°C unl.~ss otherwise noted. 

-OUTPUT VOLTAGE 5V 6V av lOV l2V l5V lav 24V 
INPUT VOL TAGE (unless otherwise noted 1 lOV llV l4V 17V 19V 23V 27V 33V UNI1r 

PARAMETER CONDITIONS MIN TVP MAX MIN - TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX 

~~,!;mA<IO<lA 4.8 5 5.2 5.75 6 6.25 7.7 8 8.3 9.6 10 10.4 11.5 12 12.5 14.4 15 15.6 17.3 18 18.7 23.0 24 25.0 'I 

Vo Output Voltage Po S 15W, 5 mAs lOS lA 4.75 5.25 5.7 6.3 7.6 8.4 9.5 10.5 11.4 12.6 14.25 15.15 17.1 18.9 22.8 25.2 'I 

VMIN S VIN S VMAX (8SVINS20) (9SVINS21) (11.5<VIN<23) (13.5 < VIN ~ 25) (15.5 < VIN < 27) (18.5 < VIN < 30) (22 < VIN < 33) (28<VIN<38) 'I 

Tj = 25°C 3 50 3 60 4 80 4 100 4 120 4 15(1 4 180 6 240 m'l 

10 = 50CimA 
~VIN (7 < VIN < 2S) (8< VIN < 2S) (10.S < VIN < 2S) (12.S < \lIN < 2S) (14.5 < VIN < 30) (17.5 < VIN < 30) (21 < V)N < 33) (27 < \lIN < 38) 'I 

-55°C::; Tj S +150°C 50 60 80 100 120 ISO 180 240 m~' 

~VO Une Regulation r-' 
~\lIN (8<VIN<20) (9<VIN < 21) (11 < VIN < 23) (l3<VIN<25) (15<VIN<27) (18.5 < VIN < 30) (21.S < VIN S 33) (28 < VIN < 38) 'I 

Tj = 25°C SO 60 80 100 120 15(1 180 240 m', 

~VIN (7.3 < \lIN < 201 (8.35 < VIN < 21) (10.S < VIN < 23) (12.S < VIN < 2S) (14.6 < VIN < 27) (17.7 < VIN < 30) (21 < VIN < 33) (27.1 < VIN::; 38) , 

10::;lA 
-55°C S Tj::; +150°C 25 30 40 SO 60 75 90 .120 mIl 

v 

~VIN (8SVIN::; 12) (9SVIN<13) (II S VIN< 17) (14 < VIN < 20) (16<VIN<22) (20 ~ VIN < 26) (24 < VIN < 30) (30 < VIN < 36) I. 

Tj = 25°C 
S rnA S 10 S 1.SA 10 50 12 60 12 80 12 100 12 120 12 150 12 180 12 240 ml, 

~VO Load Regulation 2EiO mA< 10 <7S0mA 25 30 40 50 60 75 90 120 ml~ 

-5SoC S Tj S +150"C, 5 rnA::; 10 S lA 5(1 60 80 100 120 150 180 240 ml, 

Tj = 25"C 6 6 6 6 6 6 6 6 mil 
10 Quiescent Current 10S1A 

-55°CSTjS+1S0°C 7 7 7 7 7 7 7 7 mil 

~p::;IA 0.5 0.5 0.5 0.5 0.5 0.5 0.5 O.S mil 

Quiescent Current 
Tj = 25"<:, 10 S lA 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 m~1 

~IQ 
Change VMIN < V,,~ < VMAX 18< VIN < 201 (9<VIN < 21) (11.55 VIN <23) (13.5 < VIN < 25) (15<VIN<27) 118.5 < Y,N < 30) (22<VIN<33) (28 < VIN < 38) V 

~: rnA, -5SoC S Tj S +lS0°C 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 mJl, 

VMIN S VIN S VMAX (8SVINS2S) (9SVINS25) (11.S5 VIN S 25) (13.5 S VIN S 25) (15SVINS30) (18.5 S VIN S 30) (22 S VIN S 33) (28 S VIN S 38) V 

VN Output Noise Volt<illfl T A = 25°C, 10 Hz S f S 100 kHz 40 45 52 70 7S 90 110 170 /.IV 

{ 10 S lA. Tj = 25°C or 68 SO 65 78 62 76 61 74 61 72 60 70 59 69 S6 66 dB 

~VIN Ripple Rejection 
f= 120 Hz lOS 500 rnA. 68 65 62 61 61 60 59 56 dB 

~VOUT -55°CSTjS+150°C 

VMIN S VIN S VMAX (8SVINS1Sf (95VINSI9) (11.SSVIN521.5) (13.5 S VIN S 23.5) 115S VIN S 25) (18.5 S VIN 5 28.5) (22 S VIN S 32) (28 S VIN S 38) V 

Dropout Voltage Tj = 25°C. lOUT ~ lA :1'.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 V 

Output Resistance f = 1 kHz 8 9 12 16 18 19 22 28 mr.! 

RO Short·Circuit Current Ij = 25°C 2.1 2.0 1.9 1.7 1.5 1.2 0.8 0.4 A 

Peak OutPUt Current Tj = 2S·C 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 A 

Average TC of VOUT O·C S Tj S i·150·C. 10 = S mA -0.6 -0.7 -1.0 -1.2 -1.5 -1.8 -2.3 -3.0 mVrC 

Input Voltage Required 

VIN to Maintain Une Tj = 25·C, 10 S lA 7.3 8.35 10.S 12.S 14.6 17.7 21 27.1 V 
Regulation 

@ Note 2: All characteristics are mflasured with a capacitor across the input of 0.22 J-LF and a capacitor across the output of 0.1 J-LF. All characteristics except noise voltage and ripple rejection ratio are measured 
C; using pulse techniques (tw $. 10 ms, duty cycle $. 5%). Output voltage changes due to changes in internal temperature must be taken into account separately. 
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Electrical Characteristics LM340 (Note 2) 

o°c ~ Tj ~ +125°C unless otherwise npted. 

OUTPUT VOLTAGE 5V 6V 8V 10V l2V 15V l8V 24V 
INPUT VOLTAGE IURle.s otherwise notedl 10V llV l4V 17V 19V 23V 27V 33V UNITS 

PARAMETER CONDITIONS MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX 

Tj = 25° C. 5 mA < 10 < 1 A 4.8 5 5.2 5.75 6 6.25 7.7 8 8.3 9.6 10 10.4 11.5 12 12.5 14.4 15 15.6 17.3 18 18.7 23.0 24 25.0 V 

Vo Output Voltage PDS15W. 5 mASIOS1A 4.75 5.25 5.7 6.3 7.6 8.4 9.5 10.5 11.4 12.6 14.25 15.75 17.1 18.9 22.8 25.2 V 

VMIN S VIN S VMAX P SVIN < 201 18<VIN<211 00.5 < VIN < 231 (12.5 < VIN < 25) (14.5 < VIN < 27) (17.5 < VIN < 30) (21 < VIN < 331 (27 < VIN < 38) V 

Tj = 25°C 3 50 3 60 4 80 4 100 4 120 4 150 4 180 6 240 mV 

6VIN (7< VIN<251 (8<VIN<25) (10.5 < VIN < 25) (12.5 < VIN < 25) (14.5 < VIN < 30) (17.5< VIN < 30) (21 < VIN < 33) (27 < VIN < 38) V 
10= 500mA 

O°C S Tj S +125°C 50 60 80 100 120 150 180 240 mV 

6VO Line Regulation 
6VIN (8<VIN<20) (9<VIN<21) (11 < VIN < 23) (13<VIN<25) (15 < VIN < 27) \(18.5 < V'N < 30) (21.5<VIN<331 (211 < V'N < 38) V 

Tj = 25°C 50 60 80 100 120 150 180 240 mV 

10SlA 
6VIN (7.3 < VIN < 20) (8.35 < VIN < 21) (10.5 < VIN < 23) (12.5 < VIN ~ 25) (14.6 < VIN < 27) (17.7 < VIN < 30) (21 ~ VIN < 33) '(27.1 <'VIN<3B) V 

0°CSTjS+125°C 25 30 40 50 60 75 90 120 mV 

6VIN (8<VIN<12) (9<VIN<13) (11 < VIN < 17) (14 < VIN < 20) (16 < VIN < 22) (20 < VIN < 26r (24 < VIN < 30) (30 < '.lIN < 36) V 

Tj = 25°C 
5mAS loSl.5A 10 50 12 60 12 80 12 100 12 120 12 150 12 180 12 240 mV 

6VO Load Regulation 250 mA < 10 <750mA 25 30 40 50 60 75 90 120 mV 

5 mA S 10 S lA. O°C S Tj S +125°C 50 60 80 100 120 150 180 240 mV 

Tj = 25°C 8 8 8 8 8 8 8 8 mA 
10 Ouiescent Current IOSlA .. tc S Tj S +125u C 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 mA 

5mA<10< lA 0.5 0.5 0.5 0.5 0.5 . 0.5 0.5 0.5 mA 

Ouiescent Current 
Tj = 25°C. 10 S lA 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 mA 

61 0 Change VMIN < VIN < VMAX (7.5 < VIN < 20) (8.6 < VIN < 21) (10.6< VIN < 23) (12.7 < VIN < 25) (14.8 < VIN < 27) (17.9 < VIN < 30) (21 < VIN < 33) (27.3<VIN<38) V 
loS5OOmA.0°CSTjS+125°C 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 mA 

VMIN S VIN < VMAX (7SVIN S25) (8SVINS25) (10.5::;VIN::;25) (12.5 < VIN::; 25) (14.5 < VIN < 30) (17.5 < VIN < 30) (21 < VIN < 33) (27 < VIN < 38) V 

VN Output Noise Voltage T A = 25°C. 10 Hz S f < 100 kHz 40 45 52 70 75 90 110 170 IJ.V 

{ lOS lA. Tj= 25°C or 62 80 59 78 56 76 55 74 55 72 54 70 53 69 50 66 dB 

6VIN Ripple Rejection 
f= 120 Hz 10 S 500 mA. 62 59 56 55 55 54 53 50 dB 

6VOUT O°C S Tj S +125°C 

VMIN S VIN S VMAX (8SVIN::;18) (9SVIN::; 19) (11.5SVIN::;21.5) (13.5::; VIN::; 23.5) 05::;VINS25) (18.5 < VIN < 28.5) (22 < VIN < 32) (28 < VIN < 38) V 

Dropout Voltage Tj = 25°C. lOUT = lA 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 V 

Output Resistance f = 1 kHz 8 9 12 16 18 19 22 28 mn 
RO Short·Circuit Current Tj = 25°C 2.1 2.0 1.9 1.7 1.5 1.2 0.8 0.4 A 

Peak Output Current Tj = 25°C 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 A 

Average TC of VOUT O°C S Tj::; +150°C. 10 = 5 mA -0.6 -0.7 -1.0 -1.2 -1.5 -1.8 -2.3 -3.0 mVfC 

Input Voltage Required 

VIN to Maintain Line Tj = 25°C. 10::; lA 7.3 8.35 10.5 12.5 14.6 17.7 21 27.1 V 

Regulation 
--

Note 2: All characteristics are measured with a capacitor across the input of 0.22 p,F and a capacitor across the output of 0.1 p,F. All characteristics except noise voltage and ripple rejection ratio are measured 
using pulse techniques (tw ::; 10 ms, duty cycle::; 5%). Output voltage changes due to changes in internal temperature must be taken into account separately. . 
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Typical Performance Characteristics 
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Typical Performance Characteristics (Continued) 

Load Regulation 
140AK:-5.0. VIN = 10V. T A = 2SoC 

Equivalent Schematic 
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R12 
1k 

R11 
4.91k 

R20 

R21 
2.61k 
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Appiication Hints 

The LM340 is designed with thermal protection, output 
short-circuit protection and output transistor safe area 
protection. However, as with any Ie regulator, it becomes 
necessary to take precautions to assure that the regulator 
is not inadvertently damaged. The following describes 
possible misapplications and methods to prevent damage 
to the regulator. 

Shorting the Regulator Input: When using large capaci
tors at the output of these regulators that have VOUT 
greater than 6V, a protection diode connected input to 
output (Figure 1) may be required if the input is shorted 
to ground. Without the protection diode, an input 
short will cause the input to rapidly approach ground 
potential, while the output remains near the initial 
VOUT because of the stored charge in the large output 
capacitor. The capacitor will then discharge through 
reverse biased emitter-base junction of the pass device, 
016, which breaks down at 6.5V and forward biases the 
base-collector junction. If the energy released by the 
capacitor into the emitter-base junction is large enough, 
the junction and the regulator will be destroyed. The 
fast diode in Figure 1 will shunt the capacitor's discharge 
current around the regulator. 

0 

VIN 340 VOUT 

11 - - I
COUT 

-
FIGURE 1. Input Short 

~ 
VIN T 

I 
I 
i 

-----~ 
I 
I 

..L 

Raising the Output Voltage above the Input Voltage: 
Since the output of the LM340 does not sink current, , 
forcing the output high can cause damage to internal 
low current paths in a manner similar to that just 
described in the "Shorting the Regulator Input" section. 

Regulator Floating Ground (Figure 2): When the ground 
pin alone becomes disconnected, the output approaches 
the unregulated input, causing possible damage to other 
circuits connected to VOUT. If ground is reconnected 
with power "ON", damage may also occur to the regula
tor. This fault is most likely to occur when plugging in 
regulators or modules with on card regulators into 
powered up sockets. Power should be turned off first, 
or ground should be connected first if power must be 
left on. 

Transient Voltages: If transients exceed the maximum 
rated input voltage of the 340, or reach more than O.8V 
below ground and have sufficient energy, they will 
damage the regulator. The solution is to use a large 
input capacitor, a series input breakdown diode, a choke, 
a transient suppressor or a combination of these. 

I VIN 

I 
340 

I 
VOUT 

I 

{ I T 
FIGURE 2. Regulator Floating Ground 

340 

I 
t--VOUT 

1 
FIGURE 3. Transients 
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Connection Diagrams 

Metal Can Package 

o 
BOTTOM VIEW 

Pin 1 - input 
Pin 2 - output 
Case - ground 

Physical Dimensions inches (millimeters) 

0.175 

0.325-0.352 (22.225) --- r MAX l 0.135 

~'~~ '~ 
T t 

(7.925) t ':038-0.1143 

MIN --l f-- (0.965-1.892) 

I I SEATING 
0.312 -, PLANE 

1.177-1.197 
(29.896-3O.404) 

0.205-0.225 
0.655-0.&75 

(10.668-".176) 

2 MOUNTING HOLES 
0.151-0.161 

(3.835-4.089) 
DIA 

TO-3 Metal Can Power Package (K) and (KC) 

LM140AK-5.0 
LM140AK-6.0 
LM140AK-8.0 
LM140AK-10 
LM140AK-12 
LM140AK-15 
LM140AK-18 
LM140AK-24 

Steel Package Order Numbers: 

LM140K-5.0 
LM140K-6.0 
LM140K-a.0 
LM140K-10 
LM140K-12 
LM140K-15 
LM140K-18 
LM140K-24 

LM340AK-5.0 
LM340AK-6.0 
LM340AK-8.0 
LM340AK-10 
LM340AK-12 
LM340AK-15 
LM340AK-18 
LM340AK-24 

LM340K-5.0 
LM340K-6.0 
LM340K-8.0 
LM340K-10 
LM340K-12 
LM340K-15 
LM340K-18 
LM340K-24 

Aluminum Package Order Numbers: 

LM340AKC-5.0 
LM340AKC-6.0 
LM340AKC-8.0 
LM340AKC-10 
LM340AKC-12 
LM340AKC-15 
LM340AKC-18 
LM340AKC-24 

LM340KC-5.0 
LM340KC-6.0 
LM340KC-8.0 
LM340KC-10 
LM340KC-12 
LM340KC-15 
LM340KC-18 
LM340KC-24 

0.143 ,0.002 
(3.632 ,o.051) 

DIA 

~'L 
0.050 '0.003 

(1.270 '0.076) 

0.200 ,0.010 

(5.080 '0254) 

Power Package 

TOP VIEW 

0.180 ,D.D05 

0250 ,0.010 ~ (4.572 ,0.127) 
. I 0.050 ,0.003 

(6.350-4'_02_54_) -+_,_;....; (1270,0.076) 
0.025 R 

(0.635) 
TVP 

7' 

I'unc 
l--- 0.032 ,0.005 -t 

(0.813 '.0.127) 
0.015,0.001 

(0.381 ,0.025) 
0.100 '0.010 

(2.540 ,0254) 

SEATING 
PlANE 

0.105 ~:::: 

(2.667~~~) 

TO-220 Plastic Power Package (T) 

Plastic Package Order Numbers: 

LM340AT -5.0 
LM340AT -6.0 
LM340AT-8.0 
LM340AT-10 
LM340AT-12 
LM340AT-15 
LM340AT-18 
LM340AT-24 

LM340T-5.0 
LM340T-6.0 
LM340T-8.0 
LM340T·10 
LM340T-12 
LM340T-15 
LM340T-18 
LM340T-24 

Manufactured under one or more of lhe follOWing U.S. patents: 3083262. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765. 
3566218, 3571630, 3575609. 3579059. 3593069. ~97640, 3607469. 3617859, 3631312. 3633052. 3638131. 3648071. 3651565, 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Driw. Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele, (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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~Nationai 
~ Semiconductor 
LM150/LM250/LM350 
3 Amp Adjustable Power Regulators 

General Description 
The LM150/LM250/LM350 are adjustable 3-terminal 
positive voltage regulators capable of supplying in excess 
of 3A over a 1.2V to 33V output range. They are 
exceptionally easy to use and require only 2 external 
resistors to set the output voltage. Further, both line 
and load regulation are comparable to discrete designs. 
Also, the LM 150 is packaged in standard transistor 
packages which are easily mounted and handled. 

In addition to higher performance than fixed regulators, 
the LM 150 series offers full overload protection available 
only in IC's. Included on the chip are current limit, 
thermal overload protection and safe area protection. 
All overload protection circuitry remains fully functional 
even if the adjustment terminal is accidentally discon
nected. 

Features 
• Adjustable output down to 1.2V 

• Guaranteed 3A output current 

• Line regulation typically 0.005%/V 

• Load regulation typically 0.1% 

• Guaranteed thermal regulation 
• Current limit constant with temperature 

• 100% electrical burn-in in thermal limit 

• Eliminates the need to stock many voltages 

• Standard 3·lead transistor package 

• 86 dB ripple rejection 

Typica I Applications 

Normally, no capacitors are needed unless the device is 
situated far from the input filter capacitors in which 
case an input bypass is needed. An optional output 
capacitor can be added to improve transient response. 
The adjustment terminal can be bypassed to achieve 
very high ripple rejections ratios which are difficult 
to achieve with standard 3-terminal regulators. 

Besides replacing fixed regulators or discrete designs, 
the ~M150 is useful in a wide variety of other applica
tions. Since the regulator is "floating" and sees only the 
input-to-output differential voltage, supplies of several 
hundred volts can be regulated as long as the maximum 
input to output differential is not exceeded. 

Also, it makes an especially simple adjustable switching 
regulator, a programmable output regulator, or by 
connecting a fixed resistor between the adjustment and 
output, the LM 150 can be used as a precision current 
regulator. Supplies with electronic shutdown can be 
achieved by clamping the adjustment terminal to ground 
which programs the output to 1.2V where most loads 
draw little current. 

The LM 150/LM250/LM350 are packaged in standard 
steel TO-3 transistor packages. The LM 150 is rated for 
operation from -55°C to +150°C, the LM250 from 
-25°C to +150°C and the LM350 from O°C to +125°C. 

1.2V -25V Adjustable Regulator 6A Regulator 
Regulator and Voltage 

Reference 

t Optional-improves transient 
response 

*Needed if device is far from 
filter capacitors 

ttVOUT = 1.25V (1 + :~) 

© 1977 National Semiconductor Corp. IM·B20M107/Printed in U.S.A. 
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Absolute Maximum Ratings 

Power Dissipation Internally limited 
Input-Output Voltage Differential 35V 

LM150 -55°C to +150°C 

LM250 -2SoC to +150°C 

LM3S0 O°C to +12SoC 

Storage Temperature -6SoC to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

Preconditioning 

Burn-In in Thermal Limit All Devices 100% 

Electrical Characteristics (Note 1) 

-LM150/LM250 LM350 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP 'MAX 

Line Regulatio.n TA = 25°C, 3V ~ VIN - VOUT ~ 35V, 0.005 0.01 0.005 0.03 %/V 
(Note 2) 

Load Regulation T A = 25°C, 10 mA -:; lOUT ~ 3A 

VOUT ~ 5V, (Note 2) 5 15 5 25 mV 

VOUT>- 5V, (Note 2) 0.1 0.3 0.1 0.5 % 

Thermal Regulation Pulse = 20 ms 0.002 0.01 0.002 0.03 %IW 

Adjustment Pin Current 50 100 50 100 /1A 

Adjustment Pin Current Change 10 mA~ Il ~3A 0.2 5 0.2 5 /1A 

3V ~ (VIN - V'OUT) -:; 35V 

Reference Voltage 3 ~ (VIN - VOUT) ~ 35V, (Note 3) 1.20 1.25 1.30 1.20 1.25 1.30 V 

10 mA ~ IOUT~ 3A, P~ 30W 

Line Regulation 3V ~ VIN - VOUT ~ 35V, (Note 2) 0.02 0.05 0.02 0.07 %/V 

load Regulation 10 mA ~ lOUT ~ 3A, (Note 2) 

VOUT~5V 20 50 20 70 mV 

VOUT~ 5V 0.3 0.3 1.5 % 

Temperature Stability TMIN ~ Tj ~ TMAX % 

Minimum Load Current VIN - VOUT = 35V 3.5 5 3.5 10 mA 

Current Limit VIN - VOUT ~ 10V 3.0 4.5 3.0 4.5 A 

VIN - VOUT = 30V A 

RMS Output Noise, % of VOUT TA = 25°C, 10 Hz~ f~ 10 kHz 0.003 0.003 % 

Ripple Rejection Ratio VOUT = 10V, f = 120 Hz 65 65 dB 

CADJ=10/1F 66 86 66 86 dB 

Long Term Stability TA = 125°C 0.3 0.3 % 

Thermal Resistance, Junction K Package 2 2.5 2 2.5 °CIW 
to Case 

Note 1: Unless otherwise specified, these specifications apply -55°C::; Tj::; +150°C for the LM150, -25°C::; Tj ::; +150°C for the LM250 and 
O°C ::; Tj ::; +125°C for the LM350, VIN - VOUT = 5V and lOUT = 1.5A. Although power dissipation is internally limited, these specifications 
are applicable for power dissipations up to 30W. 

Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account 
separately, Pulse testing with low dutY cycle is used. 
Note 3: Selected devices with tightened tolerance reference voltage available. 
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Typical Performance Characteristics 
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Z 
Q 

i= 
< 

0.2 

:; -0.2 ... 
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~ -0.4 
< :; 
~ -0.6 
..... 

~ -0.8 
;) 

Load Regulation 

III jOO~A 
I 

-~ 
Il = 1.5A // Ill=~ 

VIN = 15V 

Q -1 I V~UT710~ I 
-75 -25 25 75 125 

TEMPERATURE rC) 

Dropout Voltage 

i.lVOUT = 100 rnV ' 

-75 -25 25 75 125 

TEMPERATURE (OC) 

Ripple Rejection 
100 

80 

i I J. 
CAOJ = 10!lF ... ... 

Z 
0 60 i= 

~ 
a:: 40 
w ..... ... ... 
D: 20 

, -
............ ..... 

, r--. -CAOJ = 0 -
I I 
I J. 

VIN - VOUT = 5V 
Il = 500 rnA 
f = 120 Hz 

Tj = 25°C 

10 15 20 25 30 35 

OUTPUT VOLTAGE (V) 

Output Impedance 

~VIN -15V 
vOUT = 10V -, 

rll = 500 rnA " Tj = 25"C 

- -CADJ o~ / 

/ / CADJ = 10!lF = 

-'"'-V I 

10 100 1k 10k lOOk 1M 

FREQUENCY (Hz) 

816 
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Current Limit 

10 15 20 25 30 35 

INPUT-OUTPUT DIFFERENTIAL (V) 

Temperature Stability 
1.26 

1.25 

1.24 

v "" r-.... 
~ 

'-
\ 

1.23 

1.22 
-75 -25 25 75 125 

TEMPERATURE re) 

Ripple Rejection 
100 .---.,..--...,---,-----.,.---, 

80 I---+:::..-.=p ........ -+---t---I 

40 I--+--+---+-T~'r---I 

20 

ii.S 

-0.5 

-1 

0.5 

10 HIO lk 10k lOOk 1M 

FREQUENCY (Hz) 

Line Transient Response 

~ 
If 1 .I I .1 

Cl = 1IJF. CADJ = 10!lF 
I 

.. ~ 

10 

I I 

20 

TIME (!ls) 

'VOUT= 10V I 
Il = SOmA ~ 
T; = 25°C I 

~( 
Y .. ~ 

30 40 
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..... cc 
;) -... > 
..... w 
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Q 

~ 
c ..... 
CC Z 
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::::> 
Co> 

Adjustment Current 
65 

60 

55 

50 

45 

"...... i--""" 
./ 

l/ 
V 

~/ , 
40 / 

~~ 
35 

30 
-75 -25 25 75 125 

TEMPERATURE (OC) 

Minimum Operating Current 
4.5 

3.5 

2.5 

1.5 

Tj= -5JOC,~ ~ ~ " 
~Tj= 150°C 

..II 
,P 

.... ~~ "... 
~ -" 'Tj=25°C 

0.5 

o 
o 10 15 20 25 30 35 

INPUT -OUTPUT DIFFERENTIAL (V) 

Ripple Rejection 
100 

! 11!lllll 
CADJ = 10 !IF 

80 

60 

40 

-..... 
~ i 

-rtmlf -..... ~ 'I 

yiN! ~W"I 
20 VOUT = 10V 

f = 120 Hz 

Tj = 25°C 
o 

0.01 0.1 10 

OUTPUT CURRENT (A) 

Load Transient Response 
1.5 

0.5 

0 

-0.5 

-1 

-1.5 

I I. 1 __ ~l =~' .C_A10_J =1)1 I I 
tCl =l!lt,i;AOJ= lU !l t "1 , I I 

i ii-..i i ~"~'Il. 1 
-rl.l I 

. I , 

VIN = 15V -
\ VOUT= 10V 

,\ \ 
INl = 50 rnA-

.. ~ Ti = 25'C -
~ 

1.5 
I ~ 

0.5 

0 

II 1\ 
\ 

10 20 30 40 
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Application Hints 

In operation, the LM150 develops a nominal 1.25V 
reference voltage, VREF, between' the output and 
adjustment terminal. The reference voltage is impressea 
across program resistor R 1 and, since the voltage is con
stant, a constant current 11 then flQws through 'the 
output set resistor R2, giving an output voltage of 

FIGURE 1 

Since the 50 J.1A current from the adjustment terminal 
represents an error term, the I LM 150 was designed to 
minimize IADJ and make it very constant with line 
and load changes. To do this, all quiescent operating 
current is returned to the output establishing a mini
mum load current requirement. If there is insufficient 
load on the output, the output will rise. 

External Capacitors 

An input bypass capacitor is recommended. A 0.1 IlF 
disc or 1 J.1F solid tantalum on the input is suitable input 
bypassing for almost all applications. The device is more 
sensitive to the absence of input bypassing when adjust
ment or output capacitors are used but the above values 
will eliminate the possibility of problems. 

The adjustment terminal can be bypassed to ground on 
the LM 150 to improve ripple rejection. This bypass 
capacitor prevents ripple from being amplified as the 
output voltage is increased. With a 10 IlF bypass capa
citor 86 dB ripple rejection is obtainable at any output 
level. I ncreases over 10 J.1F do not appreciably improve 
the ripple rejection. at frequencies above 120 Hz. If the 
bypass capacitor is used, it is sometimes necessary to 
include protection diodes to prevent the capacitor 
from discharging through internal low current paths 
and damaging the device. 

In general, the best type of capacitors to use are solid 
tantalum. Solid tantalum capacitors have low impedance 
even at high frequencies. Depending upon capacitor 
construction, it takes about 25 IlF in aluminum electro
lytic to equal 1 IlF solid tantalum at high frequencies. 
Ceramic capacitors are also good at high frequencies, 
but some types have a large decrease in capacitance at 
frequencies around 0.5 MHz. For this reason, 0.01 IlF 
disc may seem to work better than a 0.1 IlF disc as 
a bypass. 

@IC MASTER 1978 

Although the LM 150 is stable with no output capacitors, 
like any feedback circuit, certain values of external 
capacitance can cause excessive ringing. This occurs 
with values between 500 pF and 5000 pF. A 1 J1F 
solid tantalum (or 25 IlF aluminum electrolytic) on the 
output swamps this effect and insures stability. 

Load Regulation 

The, LM150 is capable of providing extremely good load 
regulation but a few precautions are needed to obtain 
maximum performance. The current set resistor con
nected between the adjustment terminal and the output 
terminal (usually 24(0) should be tied directly to the 
output of the regulator rather than near the load. This 
eliminates line drops from appearing effectively in series 
with the reference and degrading regulation. For exam-

. pIe, a 15V regulator with 0.05n resistance betWeen the 
regulator and load .'will have a load regulation'due to 
line resistance of 0;05n x I L. If the set resistor is con
nected near the load the effective line resistance will be 
0.05n (1 + R2/R1) or in this case, 11.5 times worse. 

Figure 2 shows the effect of resistance between the regu
lator and 240n set resistor. 

FIGURE 2. Regulator with Line Resistance 
in Output Lead 

With the TO-3 package, it is easy to minimize the resis
tance from the case to the set resistor, by using 2 sep
arate leads to the case. The ground of R2 can be returned 
near the ground of the load to provide remote ground 
sensing and improve load regulation. 

Protection Diodes 

When external capacitors are used with any IC regulator 
it is sometimes necessary to add protection diodes to 
prevent the capacitors from discharging through low 
current points into the regulator. Most 10 IlF capacitors 
have low enough internal series resistance to deliver 
20A spikes when shorted. Although the surge is short, 
there is enough energy to damage parts of the IC. 

When an output capacitor is connected to a regulator 
and the input is shorted, the output capacitor will 
discharge into the output of the regulator. The discharge 
current depends on the value of the capacitor, the 
output voltage of the regulator, and the rate of decrease 
of VIN. In the LM150, this discharge path is through 
a large junction that is able to sustain 25A surge with no 
problem. This is not true of other types of positive 
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Application Hints (Continued) 

regulators, For output capacitors of 25 J..lF or less, there 
is no need to use diodes. 

The bypass capacitor on the adjustment terminal can 
discharge through a low current junction. Discharge 
occurs when either the input or output is shorted. 
Internal to the LM150 is a 50n resistor which limits the 
peak discharge current. No protection is needed for 
output voltages of 25V or less and 10 J..lF capacitance. 
Figure 3 shows an LM 150 with protection diodes 
included for use with outputs greater than 25V and 
high values of output capacitance, 

Schematic Diagram 

01 
lN4002 

R2 

.....I--... --.... -VOUT 

01 protects against C1 
02 protects against C2 . 

VOUT = 1.25V (1 + :~) + R21AOJ 

FIGURE 3. Regulator with Protection Diodes 

~--'---~~---'----'----1~""--------------------~-----~--'---VIN 

Ql 

R6 
200k 

01 
6.3V 

Typical Applications (Continued) 

Temperature Controller 

t-... -----.- yOUT 

Rl 
12k 

* U-- -l..!l HEATER lM334 
lOOk GAIN 

R2 

1 ~. ~ 

Light Controller 
Precision Power Regulator with 
Low Temperature Coefficient 

02 
6.3V 

03 
8.3\1 

R25 
3 

VOUT 

ADJ 

1--.... -----.... - YOUT~ 4Y 

* Adjust for 3.15V across Rl 

Rl 
315 

©IC MASTER 1978 

~ 
I 

J 
I 

• 

1 



Typical Applications (Continued) 

Slow Turn-ON 15V Regulator 

VIN7V-35V 

Digitally Selected Outputs 

...... --..... ~VOUT 

INPUTS 

*Sets maximum VOUT' 

5V Logic Regulator with 
Electronic Shutdown* 

C2 
0.11'F 

Ht-V\;"--TTL 
1k 

*Min output"" 1.2V 

o to 30V Regulator 

-10V 

©IC MASTER 1978 

Adjustable Regulator with Improved 
Ripple Rejection 

tSolid tantalum 

01* 
1N4002 

*Oischarges C1 if output is shorted to ground 

High Stability 10V Regulator 

C1 

"*O.'I'F 
R1 
211 
5% R2 

1.511 
1% • 

10A Regulator 

0.1 

2k 

0.05 0.1 

0.1. 

~--------------~---4~VDUT 

10l'F 

R1 
33 

+ 

5A Constant Voltage/Constant Current Regulator 

MJ4502 

r----------------4~-------.----~ 
CURRENT 

ADJUST R2 
250k 

R3 
0.2 
5W 

120 

~e--------e----------+------e~~-e~~~~~~V 
1...-..;.;;:;..... .... 

tSolid tantalum 
* Lights in constant current mode 

819 . 
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Typical Applications (Continued) 

500 

Rl 
3k 

12V Battery Charger 

Adjustable Current Regulator 

1.2V - 20V Regulator with 
Minimum Program Current 

*Minimum load current"" 4 mA 

V
-5vro -10V 

lM150 

3A Current Regulator 

Adjustiilg Multiple Oil-Card Regulators 
with Single Control* 

t-...... -VOUT VIN 

R6 
0.2 

tMinimum load-l0 mA 

+ 

TO 12V 
BATTERY 

Precision Current Limiter 

1.2 
IOUT= Rt* 

*0.4 ~ Rl ~ 120n 

Tracking Preregulator 

IJ.,F 

R4 
lk 

R2 
120 

OUTPUT 
AOJUST 

Your 

*AII outputs within ±100 mV 
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Typical Applications (Continued) 

AC Voltage Regulator Adjustable 10A Regulator 

VIII--"'-oot 

120 

12Vp-p 

"v ~"''VI,.,.".-t1---4.5V TO 25V 

Simple 12V Battery Charger 

* Rs-sets output impedance of charger ZOUT = RS (1 + :~) 
Use of RS allows low charging rates with fully 
charged battery. 

51! 

51! 

Current Limited 6V Charger 

VIN 
9V TO 30V 

*Sets peak current (2A for O.3S1) 

Connection Diagram Physical Dimensions inches (millimeters) 

Metal Can Package 

BOTTOM VIEW 

8.1611-0.775 
(19.304-19.&15) DIA 

1.177-1.191 --t---~ 
(29.896-30.484) 

Steel TO-3 Metal Can Package (K Steel) 
Order Number LM150K Steel, 

LM250K Steel or LM350K Steel 
NS Package Number K02A 

0.118 
(4.521) R 

_. MAX BOTH 
ENDS 

2 MOUNTING HOLES 
0.151-0.161 

(3.835-4.019) 
DlA 

Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218,3571630. 3575609, 3579059, 3593069, 3S97640. 3607469, 3617859. 3631312, 3633052, 3638131, 3648071, 3651565, 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (4OB) 737-5000fTWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenleldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371fTelex 05-27649 

National Semiconductor (UK) Ltd. 
Larklield Industrial Estate, Greenock, Scollar.d, Tele. (0475) 33251/Telex 778-632 

National does not assume any responsibility for use of any Circuitry described; no Circuit patent licenses are implied; and National reserves the right, at any time without notice, to chance said circuitry. 
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~National 
D Semiconductor 

LM137 ILM237 ILM337 3-Terminal Adjustable 
Negative Regulators 

General Description 
The LM137/LM237/LM337 are adjustable 3-terminal 
negative voltage regulators capable of supplying in excess 
of -1.SA over an output voltage range of -1.2V to 
-37V. These regulators are exceptionally easy to apply, 
requiring only 2 external resistors to set the output 
voltage and 1 output capacitor for frequency compensa
tion. The circuit design has been optimized for excellent 
regulation and low thermal transients. Further, the 
LM137 series features internal current limiting, thermal 
shutdown and safe-area compensation, making them 
virtually blowout-proof against overloads. 

The LM137/LM237/LM337 serve a wide variety of 
applications including local on-card regulation, program
mable-output voltage regulation or precision current 
regulation. The LM137/LM237/LM337 are ideal comple
ments to the LM117/LM217/LM317 adjustable positive 
-regulators. 

Typical Applications 

Features 
• Output voltage adjustable from -1.2V to -37V 

• 1.SA output current guaranteed, -SSoC to +1S0°C 

• line regulation typically 0.01%/V 

• Load regulation typically 0.3% 

• Excellent thermal regulation, 0.002%1W 

• 77 dB ripple rejection 

• Excellent rejection of thermal transients 

• SO ppmfC temperature coefficient 

• Temperature-independent current limit 

• Internal thermal overload protection 

• 100% electrical burn-in 

• Standard 3-lead transistor package 

Adjustable Negative Voltage Regulator 

+ 
~C2* 

ADJ 

lM137/ 
lM337 

-VOUT =-1.25V I, +~) 
\ 120n 

VOUT 
~--~--------~-----VOUT 

t C1 = 1 #LF solid tantalum or 10 #LF aluminum electrolytic required for stability 
*C2 = 1 #LF solid tantalum is required only if regulator is more than 4" from 

power-supply filter capacitor ' 

© 1977 National Semiconductor Corp. IM-B20M107/Printed in U.S.A. 
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Absolute 'Maximum Ratings 

Power Dissipation 
Input-Output Voltage Differential 
Operating Junction Temperature Range 

Internally limited 
40V 

LM137 
LM237 
LM337 

Storage Temperature 

-55°C to +150°C 
-25°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 

O°C to +125°C 
-65°C to +150°C 

300°C 

Preconditioning 
Burn-In in Thermal Limit 100% All Devices 

Electrical Characteristics (Note 1) 

PARAMETER 

Line Regulation 

Load Regulation 

Thermal Regulation 

Adjustment Pin Current 

Adjustment Pin Current Change 

Reference Voltage 

Line Regulation 

Load Regulation 

Temperature Stability 

Minimum Load Current 

Current Limit 

RMS Output Noise, % of VOUT 

Ripple Rejection Ratio 

Long-Term Stability 

Thermal Resistance, Junction to Case 

CONDITIONS 

\ TA = 25°C, 3V ~ IVIN-VOUTI ~ 40V 

\ (Note 2) 

T A = 25°C, 10 mA ~ lOUT ~ IMAX 

IVOUTI ~ 5V, (Note 2) 

IVOUTI ~ 5V, (Note 2) 

T A = 25°C, 10 ms Pulse 

10mA~IL~IMAX 

2.5V ~ iVIN-VOUTI ~ 40V, TA = 25°C 

T A = 25°C (Note 3) 

3 ~ IVIN-VOUTI ~ 40V, (Note 3) 

10 mA ~ lOUT ~ IMAX, P ~ PMAX 

3V ~ IVIN-VOUTI ~ 40V, (Note 2) 

10 mA ~ lOUT ~ IMAX, (Note 2) 

IVOUTI~5V 

IVOUTI ~ 5V 

TMIN ~Tj ~TMAX 

IVIN-VOUTI ~ 40V 

IVIN-VOUTi ~ 10V 

IVIN-VOUTI ~ 15V 

K and T Package 

Hand P Package 

IVIN-VOUTI = 40V 

K and T Package 

Hand P Package 

T A = 25°C, 10 Hz ~ f ~ 10 kHz 

VOUT,= -10V, f = 120 Hz 

CADJ = 10JlF 

T A = 125°C, 1000 Hours 

H Package 

K Package 

T Package 

P Package 

UNITS 

0.01 0.02 0.01 0.04 %/V 

15 25 15 50 

0.3 0.5 0.3 1.0 

0.002 0.02 0.003 0.04 

65 100 65 100 

2 5 2 5 

-1.225 -1.250 -1.275 -1.213 .250 -1.287 

-1.200 -1.250 -1.300 -1.200 -1.250 -1.300 

1.5 

0.5 

66 

0.02 

20 

0.3 

0.6 

2.5 

1.2 

2.2 

0.8 

0.4 

0.17 

0.003 

60 

77 

0.3 

12 

2.3 

0.05 

50 

5 

3 

15 

3 

1.5 

0.5 

66 

0.02 0.07 

20 70 

0.3 1.5 

0.6 

2.5 10 

1.5 6 

2.2 

0.8 

0.4 

0.17 

0.003 

60 

77 

0.3 

12 15 

2.3 3 

5 

12 

mV 

% 

%/W 

JlA 

JlA 

V 

V 

%/V 

mV 

% 

% 

mA 

mA 

A 

A 

A 

A 

% 

dB 

dB 

% 

Note 1: Unless otherwise specified, these specifications apply -SSoC 5. Tj ::; +1S0°C for the LM137, -25"C::; Tj ::; +150°C for the LM237 and 
etc ::; Tj ::; +12SoC for the LM337; VIN - VOUT = SV; and lOUT = 0.1 A for the TO-5 package and TO-202 package and lOUT = O.SA for the 
TO-3'package and TO-220 package. Although power dissipation is internally limited, these specifications are applicable for power dissipations of 
2W for the TO-S and TO-202 and 20W for the TO-3 and TO-220. I MAX is 1.5A for the TO-3 and TO-220 package and O.SA for the TO-S package 
and TO-202 package. 

Note 2: Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output voltage due to 
heating effects are covered under the specification for thermal regulation. Load regulation is measured on the output pin at a point 1/8" below 
the base of the TO-3 and TO-S packages. 

Note 3: Selected devices with tightened tolerance reference voltage available. 
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Schematic Diagram R3 
60 

r---_.------------~----------._------~~----~~------OA~ 

r---------~--------_.--------_.----._~~----1_----_+------~~~~--._--4_~~----_4--~_oVOUT 

RJ4 
150 

RJ6 
0.2 

R31 
0.04 

~----~--'--4 __ ~--~~~--~-----------4 __ ----------~----~~------------~------------~~VIN 
Thermal Regulation 

824 

When power is dissipated in an Ie, a temperature 
gradient occurs across the Ie chip affecting the individual 

.Iecircuitcomponents. With an Ie regulator, this gradient 
can be especially severe since power dissipation is large. 
Thermal regulation is the effect of these temperature 
gradients on output voltage (in percentage output change) 
per Watt of power change in a specified time. Thermal 
regulation error is independent of electrical regulation or 
temperature coefficient, and occurs within 5 ms to 50 ms 
after a change in power dissipation. Thermal regulation 
depends on Ie layout as weli as electricai design. The 
thermal regulation of a voltage regulator is defined as the 
percentage change of VOUT, per Watt, within the first 
10 ms after a step of power is applied. The LM137's 
specification is 0.02%/W, max. 

LM137, vOUT = -10V 

VIN-VOUT = -40V 
I L = OA --> O.25A --> OA 
Vertical sensitivity, 5 mV/div 

FIGURE 1 

In Figure 1, a typical LM137's output drifts only 3 mV 
(or 0.03% of VOUT = -10V) when a lOW pulse is 
applied for 10 ms. This performance is thus well inside 
the specificati0n-.!imit of 0.02%/W x 1 CJN = 0.2% max. 
When the lOW pulse is ended, the thermal regulation 
again shows a 3 mV step as the LM137 chip cools 
off. Note that the load regulation error of about 8 mV 
(0.08%) is additional to the thermal regulation error. 
In Figure 2, when the lCJN pulse is applied for 100 ms, 
the outout drifts only slightly beyond the drift in the 
first 10 ms, and the thermal error stays well within 
0.1% (10 mV). 

1---100 ms---l 
LM137, VOUT = -10V 

VIN-VOUT = -40V 
IL = OA --> O.25A--> OA 
Horizontal sensitivity, 20 msidiv 

FIGURE 2 

©IC MASTER 1978 



Connection Diagrams 
TO·3 

Metal Can Package 

BOTTOM VIEW 

TO·5 
Metal Can Package 

-='''r--- ADJUSTMENT 

o-......,~-- INPUT 

CASE IS INPUT 

BOTTOM VIEW 

Typical Applications (Continued) 

Adjustable lab Voltage Regulator 

+ 25V--4 ...... - ... 

~~ ...... -4 ...... -1.2V TO 20V 

~~~---4~--1.21i TO -20V 

-25V----4 .... -...I 

*The 10 J.l. F capacitors are optional to improve ripple rejection 

Current Regulator 

1.250V 

~
CURRENT lOUT = 
OUTPUT R1 

*0.8n ::; R1 ::; 120n 
lOUT 

Negative Regulator with Protection Diodes 

-VIN-~"""---"" 

*When Cl is larger than 20 J.l.F. 01 protects 
the lM137 in case the input supply is shorted 

**When C2 is larger than 10 J.l.F and -VOUT is 
larger than -25V. 02 protects the LM137 in 
case the output is shorted 

©IC· MASTER 1978 

TO·220 
Plastic Package 

TO-202 
Plastic Package 

0 --
I 

I I ., r-
I I 
I I 
I I , \ 

;-' 
~ _________ J 

1 3 2 

ADJ-- --yo 

ADJ 

VIN 

FRONT VIEW 

VOUT 

FRONT VIEW 

-5.2V Regulator with Electronic Shutdown* 

TTL 
CONTROL 

-8V TO -20V--.. - .... --...... 

787 
1% 

249 
1% 

*Minimum output::::= -1.3V when control input is low 

Adjustable Current Regulator 

Rt 

VIN jlOUT t_ 

1.5V 
. lOUT = (--) ±15% adjustable 

R1 . 

High Stability -10V Regulator 

-15V -----4 .... - ...... 

VOUT 
~ .... __ .. _ .. __ -10V 

15 ppmfC 

VIN 

UT 

825 
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Typical Performance Characteristics (K Steel, KC and T Packages) 

~ 
Z 
Q 

0.2 

j: -0.2 
ct 

~ -0.4 
Q 

~ -0.6 
oCt ... 
~ -0.8 
> 
~ -1.0 

~ -1.2 
Q 

-1.4 

Load Regulation 

I~ = O!SA t--

'!::oob 
r-r- r--hJ 

IL = 1.SA ...... 1\. , 
VIN = -15V 

I- VOUT =-lOV 
i·, , 

-75 -50 -25 25 50 75 100 12S 150 

; 
z 
Q 

;::: 
Co) 

~ 
a: 
~ 
c.. c.. 
a: 

TEMPERATURE (OC) 

Dropout Voltage 
3.5 r---.-""T"".....,.--r---.--r--,--~..., 

VOUT = -5V 
AVOUT = 100 mV 

0.5 L--..L--'---"---l_-'---'--...J..--J.---J 

-75 -50 -25 0 25 50 75 100 125 150 

TEMPERATURE (OC) 

Ripple Rejection 
100 

80 
I J I i 

CAOJ = lDi.tF r-r--

60 
\~ .I I 

f""""o. CADJ =0 r-r-._ 
r-

40 

VIN-VOUT" 5V 

20 I-IL = 500 mA 
f ·120 Hz 
T·" 25°C 
I, 1 I o 

o -10 -20 -30 -40 

OUTPUT VOLTAGE (V) 

Output Impedance rlN = 15V 
VOUT - 10V 

L!i." 500 mA J.,.-.....I Ci." 11-'1= 
Ti" 25°C 

L I 

~ ~CADJ= 0 
~ 'l 

"- ~ CADJ" lDi.tF~ 

I 

I I I I 

100 lk 10k lOOk 1M 

FREQUENCY (Hz) 

5 ... z ... 
a: 
a: 
:::I 
Co) ... 
f ... 
:::I 
Q 

Current Limit 

o ~~~~~~--~~--~~ 

1.270 

> 
;:;:; 1.260 
ClI 
ct 
~ 
Q 

~ 1.250 

~ 
~ 
~ 1.240 
a: 

1.230 

o 10 20 3D 40 

INPUT·OUTPUT DIFFERENTIAL (V) 

Temperature Stability 

r-... -

-75 -50 -25 0 25 50 75 100 125 150 

TEMPERATURE (OC) 

Ripple Rejection 
100 ~--~--~--~~--T---~ 

; 80 

z 
Q 

60 ;::: 

~ 
a: 40 ... ... 
I: 
a: 20 

0 
10 100 lk 10k lOOk 1M 

FREQUENCY (Hz) 

Line Transient Response 
0.8 ~~ ...... --r-~-'----r~~-r-~ 

~ _ 0.6 1--4--I--+-+--+--+---ft-+--I 
<== 
... - 0.4 I-+--I--+-+--+----f,,f---ll-+_-I 
=~ > j: 0.2 1--liI+-+-+--+---.H+-+--I 
... ct 
f> ...... 
:::IQ 
Q -0.2 1--I--t-:=t--r---+--+----1f---+_-I 

... -0.4 

~2 ...... 
~~ -0.5 
~ i -1.0 L.. ................................... --1..-1---J 
c..Co) 

~ 10 20 30 40 

TIME U.s) 

Adjustment Current 
so 

~ 
,.3. 

75 

... 
~ 70 
a: 
a: 
:::I 
Co) 65 ... 

t,.....-

'" I'.. ~ 
~ 

L..,..o 

~ 
:E 60 ... en :; 
Q 55 ct 

50 
-75 -50 -25 0 25 50 75 100 125 150 

TEMPERATURE (OC) 

Minimum Operating Current 
1.8 

1.6 
~ 

1.4 .§. ... 
1.2 z ... 

a: 
1.0 a: 

:::I 
Co) 

0.8 ... 
~ 

0.6 Co) 

~. 
:; 0.4 
Q 

0.2 

T.'= -51o c.., 
I ;J 

.J " 
~~' 

.... "'" Tj = 25° C 

T· = 150°C ~ '" f--

, -- ~-+---... ~ 
IF-F"--"r 
~ o 
o 10 20 3D 40 

INPUT·OUTPUT DIFFERENTIAL (V) 

Ripple Rejection 
100 

; 80 

z 
Q 60 ;::: 

~ 
a: 40 ... ... 
I: 
a: 20 

II 
111111 IIIJ I 

I 

- CADJ = lDi.tF 

IIII I I 
l~iDrOI I 

I 
I 

UJ! I I I VIN = -15V I t 

I- VOUT = -10V I 

o 
0.01 

f = 120 Hz I I 
TrI2~ol~111I I 

0.1 10 

OUTPUT CURRENT (A) 

Load Transient Response 

w 
~2 0.4 
~ ~ 0.2 1---11--+-\--1-+--+--+-----1-___ --1 

>j: 
... ct 

~ ~ -0.2 1--4--+----'-';=-....--.--Hk--iI--+_-I 
:::IQ 
Q -0.4 I-+--+--I-+--+-+--I-+---I 

5 -0.6 

5 0 
~ -0.5 

~-1.0 
~ -1.5 L.J.....Jo. .... _ ............ ---I_.l..-...J 

~ 10 20 30 40 

TIME U.s) 
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Physical Dimensions inches (millimeters) 

r --l- (1::::~::S1 DIA 
0.325-0.352 . , 

11.255-1.9411 ~ 1--- (2.94&1 
T MAX 

J 
•. 420 Lc:::: ~:~~NG 
!l0.66I1~ 0.031-0.843 

MIN --l f-- (0.965-1.0921 

0.171 
(4.5211 R 

__ MAX BOTH 
ENDS 

2 MOUIITING HOLES 
8.151-0.ISI 

- (3.135-4.089) 
DIA 

Steel TO-3 Metal Can Package (K) 
Order Number LM137K Steel. LM237K Steel 

or LM337 K Steel 
NS Package Number K02A 

AL TO-3 Metal Can Package (KC) 
Order Number LM337KC 

0.151,0.002 

(3.135'D.0511'-, 
OIA ' 

0.118'0_ 

0.2SO '0.01;-1 ~ (4.m '0.1211 
6.lSO'0.zsi, I I O.O5O·O.lllll (n-I I (1.270'0.0161 

i 

0.025 R - _ 

(0.6351 
TVP 

7' I 

I' 0.:i40 '8.010 

(1.&36'0.2541 

1.030'0.010 

~'L 
0.050'0.003 

11.210 '0.07&1 

0.200'0.010 

(5.010'0.2541 

~
fO'548'0'OI5 

"'I~ 
~0032'0005 J 

(0113'01271 +11810 
8.015-a001 

0100 '0010 (0381-11025 

~ 

TD-220 Plastic Package (T) 
Order Number LM337T 

NS Package Number T03B 

SEATING 
PLANE 

0.105:::::: 

(2.667::::) 

·S.35O-e.l1l I 1 (UIl-9.l181 DlA 

II 
0.315-8.335 I '1- I~' "rr 0.94G 

(4.191-4.9531 I (1.8161 

m: MAX 

.... ~ 
0.511 --.. 

(12.701 
Mill . ·0.115-0.120 

~ (O.llI_8.5IIII
DIA 

3LEADS 

TO~5 Metal Can Package (H) 
Order Number LM137H~ LM237H or LM337H 

NS Package Number H03A 

03600380 

0.240-0.260 -~l 0.095-0.105 

(6 ....... _1 1~1 

t 0.110-0.120 J 
1.. n-,-~·04II 

(10;:91 , I 10.410_0.520 

I L~ ~ ~-f(l2'192_13.2081 

1.210 

(30.1341 {/-\ 0.215-0.315 

l' L J '-:' -=r 
1· "~ II I '=r::. 

I I ~ -'------1-+'" I 

0.170-8.190 

(4.311-4.92&1 

0'047_0'049~~~ I 0.024-0.028 II 
11.194-1.2451., - --l '-- (0.610-0.7111 --l f-- 0.019-0.026 

TVP t TVP 0.095-0.105 (0.483-0.660) 

0.195-0.205 (2.413-2.6671 

0.313-0.3111--
1 
(4.953-5.2071 

r-- (9.474-9.5161 ---; 

TO-202 Plastic Package (P) 
Order Number LM337MP 
NS Package Number P03A 

Manufactured under one or more of the following U.S. patents: 3083262. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765. 
3566218. 3571630. 3575609. 3579059. 3593069. 3S97640. 3607469. 3617859. 3631312. 3633052. 3638131. 3648071. 365!565. 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Driw, Santa Clara, California 95051, (408) 737-SOOO/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industrieslrasse 10, Wesl Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change seid circuitry. 
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LM117/LM217/LM317 3-terminal adjustable regulator 

general description 

The LM117/LM217/LM317 ar~ adjustable 3-terminal 
positive voltage regulators capable of supplying in excess 
of 1.5A over a 1.2V to 37V output range. They are 
exceptionally easy to use and require only two external 
resistors to set the output voltage. Further, both line 
and load regulation are better than standard fixed regula
tors. Also, the LMl17 is packaged in standard transistor 
packages which are easily mounted and handled. 

In addition to higher performance than fixed regulators, 
the LM 117 series offers full overload protection 
available only in IC's. Included on the chip are current 
limit, thermal overload protection and safe area protec
tion. All overload protection circuitry remains fully 
functional even if the adjustment terminal is 
disconnected. 

features 
• Adjustable output down to 1.2V 

• Guaranteed 1.5A output current 

• Line regulation typically o_ol%N 
• Load regulation typically 0.1% 

• Current limit constant with temperature 

• 100% electrical burn-in 
• Eliminates the need to stock many voltages 

• Standard 3-lead transistor package 

• 80 dB ripple rejection 

Norma"y, no capacitors are needed unless the device is 
situated far from the input filter capacitors in which 

typica I applications 

case an input bypass is needed. An optional output 
capacitor can be added to improve transient response. 
The adjustment terminal can be bypassed to achieve 
very high ripple rejections ratios which are difficult 
to achieve with standard 3-terminal regulators . 

Besides replacing fixed regulators, the LM 117 is useful 
in a wide variety of other applications. Since the regu
lator is "floating" and sees only the input-to-output 
differential voltage, supplies of several hundred volts 
can be regulated as long as the maximum input to 
output differential is not exceeded. 

Also" it makes an especially simple adjustable switching 
regulator, a programmable output regulator, or by 
connecting a fixed resistor between the adjustment and 
output, the LM 117 can be used as a precision current 
regulator. Supplies with electronic shutdown can be 
achieved by clamping the adjustment terminal to ground 
which programs the output to 1.2V where most loads 
draw little current. 

The LM117K, LM217K and LM317K' are packaged in 
standard TO-3 transistor packages while the LM117H, 
LM217H and LM317H are packaged in a solid Kovar 
base TO-5 transistor package. The LM117 is rated for 
operation from -55°C to +150°C, the LM217 from 
-25° C to + 150° C and the LM317 from 0° C to + 125° C. 
The LM317T, rated for operation over a O°C to 
+125°C range is available in a TO-22o plastic package. 

1_2V-2SV Adjustable Regulator Digitally Selected Outputs SV Logic Regulator with 
Electronic Shutdown* 

H~""-VOUTtt 

t Optional-improves transient 
response 

*Needed if device is far from 
filter capacitors 

ttVOUT = 1.25V (1 + ::) 

VIN-----t ..... --.... -VOUT 

R1 

INPUTS 

*Sets maximum V OUT 

..... .....-.... -~~UT 
--...;.;y.o~-, 

1k 

* Min output"'" 1.2V 

© 1976 National Semiconductor Corp. IM-815M66/Printed in U.S.A. 
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absolute maximum ratings 

Power Dissipation 
Input-Output Voltage Differential 
Operating Junction Temperature Bange 

Internally limited 
40V 

LM117 
LM217 
LM317 

Storage Temperature 

-55°C to +150°C 
-25°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 

O°C to +125°C 
-65°C to +150°C 

300°C 

electrical characteristics (Note 1) 

PARAMETER CONDITIONS 

line Regulation TA = 25°C. 3V s;: VIN - VOUT s;: 40V 

(Note 2) 

Load Regulation TA = 25°C. 10 mA -:; lOUT s;: IMAX 

VOUT s;: 5V. (Note2) 

VOUT ~ 5V. (Note 2) 

Adjustment Pin Current 

Adjustment Pin Current Change 10 mA S;:IL s;: IMAX 

2.5V s;: (VIN-VOUT) s;: 40V 

Reference Voltage 3 s;: (VIN-VOUT) s;: 40V, (Note 3) 

10 mA s;: lOUT s;: IMAX. P s;: PMAX 

line Regulation 3V s;: VIN - VOUT s;: 40V. (Note 2) 

Load Regulation 10 mA s;: lOUT s;: IMAX. (Note 2) 

VOUT s;: 5V 

VOUT~5V 

Temperature Stability TMINS;:Tj:STMAX 

Minimum Load Current VIN-VOUT = 40V 

Current limit V I N-VOUT'S; 15V 

K and T Package 

Hand P Package 

VIN-VOUT = 40V 

K and T Package 

Hand P Package 

RMS Output Noise. % of VOUT T A = 25°C. 10Hz s;: f s;: 10kHz 

Ripple Rejection Ratio VOUT = 10V. f = 120 Hz 

CADJ = 10pF 

Long-Term Stability TA = 125°C 

Thermal Resistance. Junction to Case H Package 

K Package 

T Package 

P Package 

LMl17/217 

MIN TYP 

0.01 

5 

0.1 

50 

0.2 

1.20 1.25 

0.02 

20 

0.3 

1 

3.5 

1.5 2.2 

0.5 0.8 

0.4 

0.07 

0.003 

65 

66 80 

0.3 

12 

2.3 

LM317 
UNITS 

MAX MIN TYP MAX 

0.02 0.01 0.04 %/V 

15 5 25 mV 

0.3 0.1 0.5 % 

100 50 100 pA 

5 0.2 5 pA 

1.30 1.20 1.25 1.30 V 

0.05 0.02 0.07 %/V 

50 20 70 mV 

1 0.3 1.5 % 

1 % 

5 3.5 10 mA 

1.5 2.2 A 

0.5 0.8 A 

0.4 A 

0.07 A 

0.003 % 

65 dB 

66 80 dB 

1 0.3 1 % 

15 12 15 °C/W 

3 2.3 3 °C/W 

5 °C/W 

12 °C/W 

N
o
ote1: Unless '!ther wise specified. these specifications apply -SSoC ::S Tj ::S +lS0°C for the LMl17. -2SoC ~ Tj5. +lS0°C for the LM217 and 

o C::; Tj 5. +12S C for the LM317; VIN-VOUT = SV and lOUT = O.lA for the TO-S package and lOUT = O.SA for the TO-3 package and TO-220 
package. Although power dissipation is internally limited, these specifications are applicable for power dissipations of 2W for the TO-S and 20W 
for the TO-3 and TO-220. IMAX is 1.SA for the TO-3 and TO-220 package and O.SA for the TO-S package. 

Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account 
separately. Pulse testing with low duty cycle is used. 

Note 3: Selected devices with tightend tolerance reference voltage available. 
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typical performance characteristics (K and T Packages) 

~ 
z 
CI 
i= 
c( 

:> 
w 
CI 
w 
e 
c( 

:; 
CI 
> 
~ 

~ 
:I 
CI 

; 
z 
CI 
i= 

~ 
a: 

~ ce 

830 

Load Regulation 

0.2 

IILl= ot-r--

-0.2 

-0.4 

-~ r--...... 
ILI=1.5~ 

~ 

-0.6 

-0.8 
_ VIN = 15V 

VOUT = 10V 
1 -I 1 

-1.0 
-75 -50 -25 0 25 50 15 100 125 150 

TEMPERATURE rCI 

Dropout Voltage 

1.0 L-...L........l..--L_L..-.../o.--I...--I.--J1......,;;lI 

-75 -50 -25 0 25 50 75 100 125 150 

TEMPERATURE (OC) 

Ripple Rejection 

100 
I II I CADJ= ll1pF 1 i 

80 

60 

40 

-
" .1 I. I I 
~ 

I 
! 

VIN-VDUT = 5V 

20 
IL = SOOmA 

f-,= 120 Hz 
Tj = 25°C 

I I I 

10 15 20 25 30 35 

OUTPUT VOLTAGE (V) 

Output Impedance 

~ VIN" 15V 
VOUT= tOV -' 

l::t. =SOOmA 1 /! 
~ Tj =25

Q

C 

CADJ= 'Y / 

".. ~ /CADJ = 10pF == 

10-3 I I 

10 100 111 I. lOOk 1M 

FREQUENCY (Hz) 

5 
~ 

:::i 
a: 
a: 
:I 
U 
~ 
:I 
A-
~ 
:I 
CI 

1.260 

> 
:- 1.250 
e 
c( 

:; 
CI 

;:: 1.240 
u 

~ 
ffi 
:::; 1.230 
a: 

1.220 

Current Limit 

INPUT -OUTPUT DIFFERENTIAL (VI 

Temperature Stability 

.-~ 
.,-

"" ,~ 
"\ 

-75 -50 -25 0 25 50 75 100 125 150 

TEMPERATURE (OCI 

Ripple Rejection 

100 

~ 
80 

z 
CI 60 i= 

~ 
a: 40 
w 
-' 
A-
A-

ce 20 

10 100 lk 10k lOOk 1M 

FREQUENCY (Hzl 

Line Transient Response 

w 1.0 r-+-+--+-
~~ 
:;z 
gw 
>i= 
~c( 

~~ -0.5 
:lCI 
CI -1.0 

-1.5 

w> 1.0 
~~~ 
~~~ 0.5 

>% 
u 

~ 

I:. "'- ~ .. --
I I J 

VOUT" tOV 
f/ 

IL = SOmA 
Tj = 25°C I 

10 20 30 40 

TIME (PS) 

Adjustment Current 
60 

< 
.3 55 
~ 

:::i 
a: 

50 a: 

"". ----V ~ 
/ 

:I 
u 
~ 
Z 
w 45 
:iE 
~ en 
~ 
CI 40 
c( 

/ 
I 

35 
-15 -50 -25 0 25 50 75 100 125 150 

TEMPERATURE (OCI 

Minimum Operating Current 

4.5 

4.0 

< 3.5 .§ 
~ 3.0 :::i 
a: 

2.5 a: 
:I 
u 

2.0 ~ 

~. 
1.5 u 

13 
:s 1.0 
CI 

I 
Tjl=_~b~' / ~ 
~~50°C 

~ I 

-- -;; ;r 

~ ~-. -Tj = 25°C 

0.5 

o 
o 10 20 30 40 

INPUT -DUTPUT DIFFERENTIAL (VI 

Ripple Rejection 

100 

~ 
80 

z 
CI 60 

~ 

I I I 
il11 11111 ./'1 

CADJ = I~F ~ 

~~ ~llill 
~ADJ~ 0 

a: 40 
w ... 
t ce 20 

VIN = 15V 
VOUT = 10V 

r- f" 120 Hz 
T· = 25°C 

111111111 

0.01 0.1 10 

OUTPUT CURRENT (AI 

Load Transient Response 

w 
e_ 
c(> 

~-

g~ 
~c( 
:1- -1 A-> 
~w 
:lCI 

-2 CI 

5 -3 

i- 1.5 z 
w 

1.0 a: 
a: 
:I 0.5 u 
CI 

0 c( 

I I I I I I I I I I 
t~"-CL = I!-1F; CADJ= lO!-lFJ: 

1\ , I I VIN = 15V 
V VOUT = 10V 

INL = SOmA 
1 .Tr=25°C l-

I \ I 1-
.I \ I I 
I \1 1 

~ 10 20 30 40 

TIME Ills) 
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application hints 

In operation, the LM117 develops a nominal 1.25V 
reference voltage, VREF, between the output and 
adjustment terminal. The reference voltage is impressed 
across program resistor R 1 and, since the voltage is con
stant, a constant current 11 then flows through the 
output set resistor R2, giving an output voltage of 

VOUT= VREF (1 + :~) + IAOJR2 

1 
VOUT 

FIGURE 1. 

Since the 100tlA current from the adjustment terminal 
represents an error term, the LM117 was designed to 
minimize IADJ and make it very constant with line 
and load changes. To do this, all quiescent operating 
current is returned to the output establishing a mini
mum load current requirement. If there is insufficient 
load on the output, the output will rise. 

External Capacitors 

An input bypass capacitor is recommended. A 0.1tlF 
disc or 1tlF solid tantalum on the input is suitable input 
bypassing for almost all applications. The device is more 

\ sensitive to the absence. of input bypassing when adjust
ment or output capacitors are used but the above values 
will eliminate the possibility of problems. 

The adjustment terminal can be bypassed to ground on 
the LM117 to improve ripple rejection. This bypass 
capacitor .prevents ripple from being amplified as the 
output voltage is increas"ed. With a 10tlF bypass capa
citor 80 dB ripple rejection is obtainable at any output 
level. Increases over 10tlF do not appreciably improve 
the ripple rejection at frequencies above 120 Hz. If the 
bypass capacitor is used, it is 'sometimes necessary to 
include protection diodes to prevent the capacitor 
from discharging through internal low current paths 
and damaging the device. 

In general, the best type of capacitors to use are solid 
tantalum. Solid tantalum capacitors have low impedance 
even at high frequencies. Depending upon capacitor 
construction, it takes about 25tlF in aluminum electro
lytic to equal 1tlF solid tantalum at high frequencies. 
Ceramic capacitors are also good at high frequencies; 
but some types have a large decrease in capacitance at 
frequencies around 0.5 MHz. For this reason, 0.01tlF 
disc may seem to work better than a 0.1tlF disc as 
a bypass. 

©IC MASTER 1978 

Although the LM 117 is stable with no output capa
citors, like any feedback circuit, certain values of 
external capacitance can cause excessive ringing. This 
occurs with values between 500 pF and 5000 pF. 
A 1tlF solid tantalum (or 25tlF aluminum electrolytic) 
on the output swamps this effect and insures stability. 

Load Regulation 

The LM117 is capable of providing extremely good load 
regulation but a few precautions are needed to obtain 
maximum performance. The current set resistor con
nected between the adjustment terminal and the output 
terminal (usually 240,u) should be tied directly to the 
output of the regulator rather than near the load. This 
eliminates line drops from appearing effectvely in series 
with the reference and degrading regulation. For exam
ple, a 15V regulator with 0.05,u resistance between'the 
regulator and load will have a load regulation ,due to 
line resistance of 0.05,u x I L. If the set resistor is con
nected near the load the effective line resistance will be 
0.05,u (1 + R2/R 1) or in this case, 11.5 times worse. 

Figure 2 shows the effect of resistance between the regu
lator and 240,u set resistor. 

FIGURE 2. Regulator with Line Resistance 
in Output Lead 

With the TO-3 package, it is easy to minimize the resis
tance from the case to the set resistor, by using two 
separate leads to the case. However, with the TO-5 
package, care should be taken to minimize the wire 
length of the output lead. The ground of R2 can be 
returned near the ground of the load to provide remote 
ground sensing and improve load regulation. 

Protection Diodes 

When external capacitors are used with any IC regulator 
it is sometimes necessary to add protection diodes to 
prevent the capacitors from discharging through low 
current points into the regulator. Most 10tlF capaeitors 
have low enough internal series resistance to deliver 
20A spikes when shorted. Although the surge is short, 
there is enough energy to damage parts of the IC. 

When an output capacitor is connected to a regulator 
and the input is shorted, the output capacitor will 
discharge into the output of the regulator. The discharge 
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current depends on the value of the capacitor, the 
output voltage of the regulator, and the rate of decrease 
of VIN. In the LM117, this discharge path is through 
a large junction that is able to sustain 15A surge with no 
problem. This is not true of other types of positive 
regulators. For output capacitors of 25~F or less, there 
is no need to use diodes. 

The bypass capacitor on the adjustment terminal can 
discharge through a low current junction. Discharge 

DI 
lN4D02 

occurs when either the input or output is shorted. 
Internal to the LM111 is a son resistor which limits the 
peak discharge current. No protection is needed for 
output voltages of 25V or less and 1 O~F capacitance. 
Figure 3 shows an LM 117 with protection diodes 
included for use with outputs greater than 25V and 
high values of output capacitance. 

..... ~ .... --...... ~VOUT 

VOUT = 1.25V ~ + :~) + R21AOJ 

01 protects against C1 

02 protects against C2 

FIGURE 3. Regulator with Protection Diodes 

schematic diagram 

~----e------e------~-----4~----~--e-------------------------------~----------~--e----VIN 

I D1 

i'6.3V 

R12 
12 

Rll 
5.1t 

RIC 
12k 

R21 
D.I 

L-~~--~~----~--~~~~~~--~--'-~~~------~----~~--~--------------------~~~--VOUT 

~----------------------------------------A~ 
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typical applications (con't) 

+ 

Slow Turn-On 1SV Regulator Adjustable Regulator with Improved 
Ripple Rejection 

LM117 

~e-----------~--~~~T 

C1 
2SIJF 

lN4002 

tSolid tantalum 

01* 
lN4002 

*Discharges C1 if output is shorted to ground 

High Current Adjustable Regulator 

J-LM195'S IN PARALLEL 

...... e-----~--~,...----.. - VOUT 

1N4002 

tSolid tantalum· 

*Minimum load current = 30 rnA 

:j:Optional-improves ripple rejection 

SA Constant Voltage/Constant Current Regulator 

MJ4502 
r------------------------.~------~--.------~ 

o to 30V Regulator 

RJ 
0.2 
5W 

LMl17 

-10V 

R1 
JJ 

J5V _ ... J\l'VI_e-oof I--.. ------+--------+---~~---.... ~.~~~~~V 

-6V TO -15V 

tSolid tantalum 

*Lights in constant current mode 

R7 
220 

RB 
VOLTAGE 

ADJUST 

CJ + 
10IJFt1 

©IC MASTER 1978 

VIN 
15V 

High Stability 10V Regulator 

VOUT 
10V 

Rl 
2k 
5% R2 

1.5k 

Power Follower 

Cl TO.1J.1F 

10V-40V 

1% 

INPUT -'V\""--1---4 LM195 
R1 
10k 

LM117 

1A Current Regulator 

LM117 

OUTPUT 
,O.6A 

1.2V-20V Regulator with 
Minimum Program Current 

*Minimum load current"'" 4 rnA 

R2 
2.4 

833 
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typical applications (con 't) 

834 

High Gain Amplifier Low Cost 3A Switching Regulator 

01 

2N3792 __ --------... ;---

lMl11 

R2 
2.4 

8V -35V -4 ...... "",..,. .. 0004 ~Yt.,..". ......... ----_4 ..... 1.8V TO 32V 

Rl 
10k 

INPUT -'"~~"'-I 

4A Switching Regulator with Overload Protection 

J-lM195 IN PARAllEL 

--1--....... 5RO~ 
2N2905_------... --'\N~. 

R4 
2.5 

---
'--.... -~~~~O 32V 

t Solid Tantalum 

*Core Arnold A-254168-2 60 turns 

01 
lNJ880 

t Solid Tantalum 

+ 

*Core-Arnold A-254168-2 60 turns 

Precision Current Limiter 

1.2 
IOUT= Rt* 

*0.8,u ~ R1 ~ 120,u 

Tracking Preregulator 

R2 
720 

High Voltage Regulator Adjusting Multiple On-Card Regulators 
with Single Control· 

~R2 11k * All outputs within ±100 mV 

tMinimum load-10 mA 
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tYpical applications (con't) 
AC Voltage Regulator 

6VPlI 
12Vp·p lA 

f'v 480.~ 

12V Battery Charger 

VIN 

*RS-sets output impedance of charger ZOUT = RS I, + RR
2
1) 

Use of RS allows low charging rates with fully , 
charged battery. 

50 mA Constant Current Battery Charger 

connection diagrams 

Metal Can Package 

BOTTOM VIEW 

Metal Can Package 

~~:J~n'E", 
Y--OUTfUT 

CASE IS OUTPUT 

BOTTOM VIEW 
ADJ 

Adjustable 4A Regulator 

VIN--.. --I 

H .... "",..,. .... ~-4:5V TO 25V 

5k 

5k 

Current Limited 6V Charger 

VIN 
9V TO JOV 

*Sets peak current (O.6A for 1,n) 

Plastic Package 

ADJ 

VOUT 

Plastic Package 

0 
'--

, ro-

1 3 2 

- __ VII. 

LVOUT 

FRONT VIEW 

VOUT 

Order Number LM117K, LM217K 
or LM317K 

Order Number LM117H, LM217H Order Number LM317T Order Number LM317P 
or LM317H 

Manufactured under one or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218,3571630, 3575609, 3579059, 3593069, 3S97640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565, 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

Nationai Semiconductor GmbH 
808 Fuerstenfeldbruck, IndustriestrasS8 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 77B-632 

NatIonal does not assume any responsIbIlIty for use of any corcuitry described; no circuit patent itcenses are implied; and National reserves the right, at any time without notice, to change said circuitry. 

©IC MASTER 1978 835 



The only filing system de
-signed specially for the elec
tronics engineei. Instant 
retrieval and organization of 
data sheets and catalogs. 

The Cadiiiac of individuaiized 
catalogs for the electro~ic 
parts dist~ibutor, feat~rmg 
solely his hnes .and services. 



PMI OP-01 
INVERTING HIGH SPEED OPERATIONAL AMPLIFIER 

GENERAL DESCRIPTION 

The OP-01 Series of monolithic High Speed Operational 
Amplifiers combines high slew rate, fast settling time output 

performance with excellent D.C. input characteristics. 

An internal feed-forward frequency compensation network 

provides simplicity of application-no external capacitors are 

required for stable, high-speed performance. The fast output 

response is achieved without sacrifice in input bias current or 

power consumption. 250kHz power bandwidth is attained 

with a small signal bandwidth or 2.5 MHz, allowing non

critical board layout. The OP-01 is completely protected at 

both input and output, fits standard 741 sockets, and is offset 

nulled with a 10kn potentiometer. 

The low offset voltage, input bias current and offset voltage 

drift vs. temperature provide accurate D.C. performance in 

applications such as channel preamplifiers, fast integrators and 

precision summing amplifiers. The fast output response makes 

the OP-01 ideal in state-variable filters, servo drivers, waveform 

generators, analog computing amplifiers, and 01 A converter 
output ampl ifiers. 

SIMPLIFIED SCHEMATIC 

©IC MASTER 1978 

FEATURES 

- Fast Settling Time . ...... .. 1 J.1sec to 0.1% -High Slew Rate .......... ..... 18 V/J.1sec - Power Bandwidth ......... ...... 250 kHz - Low Power Consumption ... .... 90 mW Max - Excellent D.C. Specifications 

- Internally Compensated -Ideal DAC Output Amplifier 

- MI L-STD-883 Processing Available 

- Fits Standard 741 Sockets 

- Low Cost 

PIN CONNECTIONS AND ORDERING INFORMATION 

INVERTIN8 
INPUT 2 

NON-INVERTINEI 3 
INPUT 

B~LANCE 3 

INV.INPUT 4 

NON-INV. INPUT 5 

V- 6 

TOP VIEW 

4 V- (CASE) 

• 

6OUTPUl; 

14 

13 

12 

" V+ 

10 OUTPUT 

, BALANCE 

• 

TO-99 (J-Suffix) 
ORDER: OP-01J 

OP-01 FJ 
OP-01GJ 
OP-01HJ 
OP-01EJ 
OP-01CJ 

14 PIN DIP (Y-Suffix)* 
'ORDER: OP-01Y 

OP-01 FY 
OP-01GY 
OP-01HY 
OP-01 EY 
OP-01CY 

*Formerly "P" Suffix Iglo 10 PIN FLATPACK (L-Suffix) 
BALANCE 2 , 

~~~~T3 _ .~ 

NO",-INV. INPUT 4· 7 OuTPUT 

V- 5 6 BALANCE 

ORDER: OP-01 L 
OP-01FL 
OP-01GL 
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ABSOLUTE MAXIMUM RATINGS i 

Total Supply Voltage Short Circuit Duration Indefinite 1 OP-Ol, OP-01F, OP-01E, OP-01H ±22V Operating Temperature Range 
OP-01G,OP-01C ±20V OP-Ol, OP-01F, OP-01G -55°C to +125°C 

Power Dissipation (see note) 500mW O~OlH,O~OlE,O~OlC O°C to +70°C 

Differential Input Voltage ±30V Storage Temperature Range -65°C to +150°C 

Input Voltage ±15V Lead Temperature (Soldering, 60 Sec) 300°C 

NOTE: Maximum Package Power Dissipation Maximum Ambient Derate Above Maximum 

vs. ambient temperature Package Type Temperature for Rating Ambient Temperature 

TO-99 (J) BO°C 7.1mW/C 
Dual-in-Line (P, Y) 100°C 10.0mWfC 
Flat Pack (L) 62°C 5.7mWfC 

ELECTRICAL CHARACTERISTICS OP-Ol OPr01F OP-01G 
OP-01H OP-01E OP-01C 

These specifications apply for Vs = ± 15V, T A = 25° C unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 

Input Offset Voltage VOS RS";;;50kn - 0.3 0.7 - 1.0 2.0 - 2.0 5.0 mV 

Input Offset Current lOS - 0.5 2.0 - 1.0 5.0 - 2.0 20 nA 

Input Bias Current IB - 18 30 - 20 50 - 25 100 nA 

Input Voltage Range CMVR ±12.0 ±13.0 - ±12.0 ±13.0 - ±12.0 ±13.0 - V 

Common Mode Rejection Ratio CMRR VCM = ±CMVR 90 110 - 80 100 - 80 100 - dB 

RS";;;50kn 

Power Supply Rejection Ratio PSRR Vs = ±5 to ±20V 90 110 - 80 100 - 80 100 - dB 

RS";;;50kn 

Maximum Output Voltage Swing VOM RL;"5kn ±12.5 ±13.5 - ±12.5 ±13.5 - ±12.5 ±13.5 - V 

RL;"2kn ±12.0 ±13.0 - ±12.0 ±13.0 - ±12.0 ±13.0 - V 

Large Signal Voltage Gain AVO RL;"2kn,VO=±10V 50 100 - 50 100 - 25 75 - V/mV 

Power Consumption PD VOUT =0 - 40 60 - 50 I 90 - 50 90 mW 

Settling Time to 0.1 % AV = -1 (Note) - I 0.7 
! 

1.0 - 0.7 1.0 - 1 0.7 1.0 SJ5eC 

(Summing Node Errod VIN = 5V 

Slew Rate - 18 - - 18 - - 18 - V/SJs 

Large Signal Bandwidth - 250 - - I 250 - - 250 - kHz 

Small Signal Bandwidth - 2.5 - - 2.5 - - 2.5 - MHz 

Risetime (Note) AV =-1 VIN=50mV - 150 - - 150 - - 150 - nsec 

Overshoot (Note) - 2 - - 2 - - 2 - % 

I he foiiowing specifications appiy for Vs = ±15V, -55°C";;; TA ;;;; +125°C for OP-01, OP-01 F, OP-01 G and CoC ,,;;; T A ,,;;; +70°C fer OP-01 H, 
OP-Ol E, OP-Ol C, unless otherwise specified. 

Input Offset Voltage Vas RS";;; 50kn - 0.4 1.0 - 1.5 3.0 - 3.0 6.0 mV 

Input Offset Current lOS - 1.0 4.0 - 2.0 10 - 4.0 40 nA 

Input Bias Current IB - 30 i 50 - 40 100 - 50 200 nA 

Input Voltage Range CMVR ±12.0 ±13.0 I - ±12.0 ±13.0 I - ±12.0 ±13.0 - V 

Common Mode Rejection Ratio !CMRR I VCM=±CMVR 190 I 110 I - 80 . I 100 I - I 80 ! 100 I - I dB 

RS";;;50kn I i I 
Power Supply Rejection Ratio PSRR VS=± 5V to ±20V 90 

1

110 - 80 

1

100 - 80 100 - dB 

RS";;;50kn I 

Large Signal Voltage Gain AVO RL;"2kn,VO=±10V 30 60 - 25 60 -- 15 50 - V/mV 

Max~mum Output Voltage Swing VOM RL;"5kn ±12.5 ±13.5 - ±12.5 ±13.5 - ±12.5 ±13.5 - V 

RL;"2kS1 ±12.0 ±13.0 - ±12.0 ±13.0 - ±12.0 ±13.0 - V 

Offset Voltage Drift TCVOS RS";;;5kn - 2.0 8.0 - ~.O 10.0 - 5.0 20.0 SJVrC 

NOTE: RL = 2kn, CL = 50pF. See Settling Time Test Circuit. 
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PMI IMPROVED PM741/SSS741 OP-02 
HIGH PERFORMANCE GENERAL PURPOSE 
OPERATIONAL AMPLIFIER 

GENERAL DESCRIPTION 

The OP-02 Series of High Performance General Purpose 

Operational Amplifiers provides significant improvements over 

industry-standard and "premium" 741 types while maintaining 
pin-for-pin compatibility, ease of application, and low cost. 

Key sp~cifications, such as Vos, los', IS, CMRR, PSRR and 
Avo, are guaranteed over the full operating temperature range. 

Precision Monolithics' exclusive Silicon-Nitride "Triple 
Passivation" process eliminates "popcorn noise." A thermally

symmetrical input stage design provides low TCVos, TClos 
and insensitivity to output load conditions. The OP-02 Series 

is ideal for upgrading existing designs where accuracy improve

ments are required and for eliminating special low drift or low 

noise selected types. OP-02's with MI L-STD-883 processing 

are available. For dual high performance matched general 

purpose operational amplifiers, refer to the OP-04 and OP-14 

data sheets. 

SIMPLIFIED SCHEMATIC 

*Ql, Q2, 03 804 FORM A THERMAL L t 
::ROSS :::::uPLED TRAN$IS-:-OR QUAe 
05, ::6, 06 S 06' CJMPRISE A SIM
I:"AR THERMALt- Y ::ROSS-COUPlED 
QUAD 
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FEATURES 

- Excellent D.C. Input Specifications 

_ Fits Standard 741 Socket 

_ Internally Compensated 

_ low Noise . . . . . . . . . . . . . . . . . . .. 0.65 J.LVp-p 

_ low Drift (TCVos) . -............... 8J.LVfC 

_ "Premium" 741 Replacement 

_ 0°C/+70°C and -55°C/+125°C Models 

_ Mll-STD-883 Processing Available 

_ Silicon-Nitride Passivation 

_ low Cost 

PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW 

BAe' 8. 7V+ 

-IN 2 6 OUT 

+IN3 + SBAl 

• 4V-(CASEI 

TO-99 (J-Suffix) 
ORDER: 
OP-02AJ 
OP-02J 
OP-02EJ 
OP-02CJ -

'4 
13-

14 PIN HERMETIC 

DIP (Y-Suffix) 
ORDER: 

BAl 

7 

12 

ItV+ 

IOOUT 

9BAl 
8 

OP-02AY 
OP-02Y 
OP-02EY 
OP-02CY 

-IN 2 _ - 7 V+ BAll88 

EPOXY B MINI-DIP 
(P-Suffix) 

+IN 3- • 6 OUT ORDER: 

V- 4 5 BAl OP-02CP 

Military Temperature Range Devices 
with MIL-STD-883A Class B Processing: 

ORDER: OP02-883-AJ 
OP02-883-A Y 
OP02-883-J 
OP02-883-Y 
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~. ~,.. ..... n''''A'· ,..U 1\ 0 I\I"TI:DI~Tlr~ 
C Lt:.'-' I nl"",,""',,, \...r1"",r-.I""'\"" ...... IV •• .....,.." OP-O~A OP-02 

.r;: 

A 
_0 

therwise noted_ :)JJt:t;IIIt;dLlUII:' S 
n Symbol !st ~ Min Typ M. Mi Typ Max Units G'GII''''''''' 

e 'as 's ~ -

I Offset Curren los 0.5 2 5.0 

I Bi IB 18 30 20 50 nA 

" " .~,~ .U' .~ ~ It:lt:lllld' in 

Input Voltage Range CMVR :!:12.0 ::!: 13.0 - :::12.0 :13.0 - V 

Common Mode Rejection Ratio CMRR 
V CM = ±CMVR 

90 110 - 90 100 - dB 
R < 50kU s-

CI) 
Power Supply Rejection Ratio PSRR Vs "i:5 to ±20V 90 110 - 90 100 - dB 0 Rs ~ 50k!! 

.c. 
~ Output Voltage SWing Vom RL ~ 2kH :12.0 =:13.0 - =12.0 :-13.0 - V 
0 
c:: 

RL ~ 2kU 0 Large Signal Voltage Gain A 100 250 - 50 200 - V/mV 
~ va Vo~±10V 

c:: 
.2 Power Consumption Pel Vo '- ov _ .. 40 60 - 50 90 mW 

CI) 

(.) Input Noise Voltage enp_p 0.1 Hz to 10Hz 0.65 - - 0.65 - J.i.V pop 
Q) 
~ 

a. 'a 10Hz 25 - - 25 -

Input Noise Voltage Density en 'a - 100Hz - 22 - -- 22 - nV/v'Hz 

'a ~ 1000Hz - 21 - - 21 -

Input Noise Current inp_p 0.lHzto10Hz _. 12.8 - - 12.8 - pA pop 

... 'a - 10Hz - 1.4 - - 1.4 -

~ 
Input NOise Current Density In '0'- 100Hz - 0.7 - - 0.7 - pA/,/Hz 

~ 
'0'-1000Hz .- 0.4 - - 0.4 -

~ r- Slew Rate (Note 1) SR 0.25 0.5 - 0.25 0.5 - 'V 1J.i. s • Large Signal Bandwidth (Note 1) Va = 20Vp-p 4.0 8.0 - 4.0 8.0 - kHz 

Closed Loop Bandwidth (Note 1 ) BW AVCL = +1.0 0.8 1.3 - 0.8 1.3 - MHz 

Risetime (Note 1) AV = +1 
200 

VIN = 50mV - 300 - 200 300 nsec 

0.", ~'"J''' 

fUIIUVVlIlY specificati for 55° A ~ +125°C, s - Vlllt:IVYI:.t: 

Input Offset Voltage Vas Rs S; 50kH - 0.5 1.0 - 1.4 3.0 mV 

Average Input Offset Voitage 
TCVos Rs::; 5kU - 2.0 8.0 - 4.0 10.0 j.J.vfc 

Drift (Note 1) 

Input Offset Current los - 1.0 5.0 - 2.0 10.0 nA 

Average Input Offset Current Drift (Note 1 TClos - 7.5 75 - 15 150 pAtC 

Input Bias Current IB - 30 55 - 40 100 nA 

Input Voltage Range CMVR i 12.0 ± 13.0 - ±12.0 :': 13.0 - V 

Common Mode Rejection Ratio CMRR 
VCM = ±CMVR 

84 110 - 84 100 - dB 
Rs::; 50kH 

Power Supply Rejection Ratio. PSRR 
Vs = ±5 to ±20V 

Rs S; 50k!l 
84 110 - 84 100 - dB 

Large Signal Voltage Gain Avo 
RL2:2k!l 
Va = ± 10V . 

50 100 - 25 60 - V/mV 

Maximum Output V~ltage Swing Vom RL2:2k!l ! 12.0 ± 13.0 - ±12.0 ± 13.0 - V 

Note 1: no",,' '"'''' is not 100% tested 90% of all units meet these :'V"'''"ILC .I~II". 
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ELECTRICAL CHARACTERISTICS OP-02E OP-02C 

T ., ......... i"i ...... luns for V s = T ~ = 25"C, unl S othe noted. .. Symbol Test r "" Min Typ Max Min Typ Max Units . 
I Offset Vo Vos Rs 50k!! 0.3 0.5 

I Offset Cu los 

IB 
,., .... 'H 

ICI"""OI 'in 

Input Voltage Range CMVR ±12.0 ±13.0 - ±12.0 ±13.0 - V 

Common Mode Rejection Ratio CMRR 
VCM = .tCMVR 

90 110 - 90 100 - riB 
R < 50k!! 
5-

V s =.i5to-t 20V Cf) 
Power Supply Rejection Ratio PSRR 90 110 - 90 100 dB 0 

Rs::; 50kH 
~ 
=: 

Output Voltage Swing Vom RL 2- 2kH :!:12.0 ±13.0 - ±12.0 ±13.0 . - V 
0 
C 

R L ;:: 2kH 0 
Large Signal Voltage Gain A 100 250 - 50 200 - V/mV ~ va Va = :!:10V 

c: 
Pow,er Consumption Pd VA =OV - 40 60 - 50 90 mW 0 

(f) 

Input Noise Voltage enp_p O.lHzto 10Hz - 0.65 - - 0.65 - /J.V pop () 
Q) 
~ 

fa = 10Hz - 25 - - 25 - a.. 
Input Noise Voltage Density en to = 100Hz - 22 - - 22 - nVi'v'Hz 

to = 1000Hz - 21 - - 21 -

Input Noise Current inp_
p 0.1 Hz to 10Hz - 12.8 - - 12.8 - pA pop 

fa = lQHz - 1.4 - - 1.4 - ~ -
Input Noise Current Density in to = 100Hz - 0"7 - - 0.7 - pAl, Hz 

~ fa = 1000Hz - 0.4 - - 0.4 -
... 

,.. .. 
Slew Rate (Note 1) SR 0.25 0.5 - 0.25 0.5 - V//J.s ;: 
Large Signal Bandwidth (Note 1) Va = 20Vp-p 4.0 8.0 - 4.0 8.0 - kHz 

Closed Lapp Bandwidth (Note 1) BW AVCL = +1.0 0_8. 1.3 - 0.8 L3 - MHz 

Risetime (Note 1) AV = +1 

VIN = 50mV 
- 200 3)0 - 200 3)0 nsee 

,... , 
'-' , .... J .. ~~. 

The following specifications apply for V s = ±15V, O°C ::; T A::; +70°C, unless otherwise noted. 

Input Offset Voltage Vas Rs::; 50kn - 0.4 1.0 - 1.2 3.0 mV 

Average Input Offset Voltage 
TCVos Rs::; 5kn - 2.0 8.0 - 4"0 10"0 /J.VrC 

Drift (Note 1) 

Input Offset Current los - 0.7 4.0 - 1.4 10.0 nA 

Average Input Offset Current Drift (Note 1) TClos - 7.5 120 - 15 250 pArC 

Input Bias Current I.B - 22 50 - 25 100 nA 

Input Voltage Range CMVR ±12.0 ± 13.0 - ± 12.0 ±13.0 - V 

Common Mode Rejection Ratio CMRR 
VCM = ±CMVR 

84 110 - 84 100 - dB 
Rs::; 50kn 

Power Supply Rejection Ratio PSRR 
V s = ±5 to ±20V 

84 110 - 84 100 - dB 
Rs::; 50kn 

Large Signal Voltage Gain Avo 
R L 2: 2kn 

50 200 - 25 150 - V/mV 
Va = ±10V 

Maximum Output Voltage Swing Vom RL 2: 2kn ±12.0 ±13.0 - ±12.0 ±13.0 - V 

Note 1 01011 """" is riot 10v70 {es{tlCI. 90% a! all units meet th~_" ... c\.' ""OIIVII". 
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TYPICAL PERFORMANCE CURVES 

842 

UNTRIMMED OFFSET VOLTAGE 
VS TEMPERATURE 

125 f--+-_+__+-+-+-__+-t--+
OP ~-

f--+-_+__+-+--+ op-oze -'-_--.--I----l ,. 
, 00+-~__+--I-_-.-:. .... -"+--+-+--+--+----i --075 -

t---+--+--+---1I--+--+----"---I OP- 02 A·-
050+---+--+-1--+---+----1, OP-02E _,.--
o+--+--+--t--+--+-__+-+--+--+~ 
-60 -40 -2Q 020406080 

Tf MPERATURE ('C) 

lOO 120 '40 

30 0 

25 0 -_ .. _-

20 0 

/ 
0 

'0 0 

f--

0 

OPEN LOOP GAIN 
VS TEMPERATURE 

I I f-----

I 
op-:6~ 

~~ .. -~ 
;:s ~t~V_ 

/ I r\. 
~- '\ 

t- \ 
\. 

[ \ 

~-l 1 

f--

J ~ - ---

I-~ r-- - --f-I 

" 
---

r--

-BO -40 - 20 0 20 40 60 80 100 120 t40 

TEMPERATlIlE (OC) 

OPEN LOOP GAIN VS 
POWER SUPPLY VOLTAGE 

:±f I ! i i 
i I 

; i 

I 

o 
o 

I ! 
i i 

I I 
I I 

t5 tlO tl5 
POWER Slf'PLY VOLTAGE (\IOlTS) 

I 

t20 

INPUT OFFSET CURRENT 
VS TEMPERATURE 

020406080 
TEMPERATURE -'C 

100 '2Q 140 

OPEN LOOP FREQUENCY RESPONSE 

120 

'" op-O! 

" 
VS··15V - -
TA"'·25·C 

'" 4 

" " 0 
'\ 

I 

40 
0.1 10 10 100 Ik 10k lOOk 1M 10M 

fREQUENCY (Hz) 

CMRR VS FREQUENCY 

50+-'-'-'-UWj---'-'..u.u."+-w.J..I.WIj-...J....I.J.J.IJJ~..J.J.l.wll 
I 10 100 Ik 

fREQUENCY (HZ I 
10k lOOk 

INPUT BIAS CURRENT 
VS TEMPERATURE 

70,....---r---r-,..--.-----,----,!--r--.--..,--r-' 

6O+-41-+-~__+1~·-+-~__+--~!4 
! 

50+-+---t---t--+--r------t

1

-+--+-_+---1 

! 
40"1 

30 ~ 
b.... ~. I 

,O+-~__+--I--+-..... ---:---;:-::-,:-:'-_-=':""I -..:._.:..i ,-'--I 
~P-02EI 

I 
-60 -40 -20 C 20 4C 62 00 .. C ",; '4J 

TEMPER. lURE ('CI 

CLOSED LOOP RESPONSE 

FOR VARIOUS GAIN CONFIGURATIONS 

100r--.----.-----.----.----.-_--. 

801-"-~-+_-_+_--_+_--__+_-_l 

60f---:--~;--+_-_+-_+_-~ 

40+---i---i----,.,----t---__I_--_l 

20+---:---:--~-~.-__I_--_l 

-20+---+---+---+---4----I--_l 
10 lOOk tM '01\4 

fREJU£NC'r 1Hz) 

PSRR VS FREQUENCY 

50+-.......... UWj-.................... +-.......................... .....;...J~.lIo....-"l 
I 10 100 Ik 10k (OOk 

fREQUENCY (Hz) 
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TYPICAL PERFORMANCE CURVES 

28 

24 

16 

12 

8 

4 

0 

INPUT SPOT NOISE 
VOLTAGE VS FREQUENCY 

MAXIMUM UNDISTORTED 
OUTPUT VS FREQUENCY 

llllill 
VS·tl5V 
TA a +2S-C 

i' i 

~ 
! 

I \ 
i 
I 

~\ 
1 

'-J.. 
10 100 

FREQUENCY (KHz) 

POWER CONSUMPTION 
VS POWER SUPPLY 

, 

I 

II 

! 

1000 

'/ T I°Mft_m 
10~~~-L-+~--~~4-~~~~ 

o 20 40 60. 
rOTAl SUPPLY YOlTAGE, y. TO\/-, (VOlTSI 
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so 

45 

40 

35 

INPUT SPOT NOISE 
CURRENT VS FREQUENCY 

10 10 10 
FREOUENCY'(Hzl 

100 1000 

OUTPUT VOLTAGE VS 
LOAD RESISTANCE 

~J II 
~TA."25'C 

I.~v 
, 

VS· "15V 

/ 
~~ 

~ 15 
-1 v 

I 

LLll,U I 
I I II I 1\ 

NEGATIVE SWING 

I 

i I I 

POWER CONSUMPTION 
VS TEMPERATURE 

Vs =tt5V 

I 
\ T 

OP-02A 

~ 

\ I I I 
'\"~02E 

..... 

.......... .......... 
"""--

I 
-60 -40 -20 0 20 40 60 80 100 120 140 

TEMPERATURE (·C) 

INPUT WIDEBAND NOISE VS BANDWIDTH 
(.1 Hz TO FREQUENCY INDICATED) 

lo~mm~ ·~OP-02 
r--- Ys' ±lSV -+-+-+++++++---+-++.J;H+H 
r--- fA' .2S.C-+-+-+++++++--+i.. .... --'/t++++H 

/ 

Ol+-~~~~-~~~~~~~~ 
o I 10 10 100 

BANDWIDT H (kHzl 

INPUT RESISTANCE VS TEMPERATURE 

100 

-
10 I ...--!,....--"~ i 
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......-L 
I 

! 

'i 
, 

1.0 

.I 
-GO -20 +20 +60 +100 .140 

35 

30 
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15 

TEMPERATURE (OC) 

OUTPUT SHORT-CIRCUIT 
CURRENT VS TIME 

0~-02 I 

TA = +25"C 

T"svi I I 
<D V,N(P,N 31' -IOmV,YO"'SV-

®V1N {P1N31= +lOmV, VO::-t5V 

\ 
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\ ~ I - , .... 
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TIME FROM OUTPUT BEING SHORTED (MINUTES) 
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PMI IMPROVED PM747/SSS747 IOP-041 
DUAL MATCHED HIGH PERFORMANCE 
OPERATIONAL AMPLI FI ER 

GENERAL DESCRIPTION 

The OP-04 Series of Dual Matched High Performance General 
Purpose Operational Amplifiers provides significant improve
ments over industry-standard 747 types while maintaining 
pin-for-pin compatibility, ease of application, and low cost. 

-Key specifications, such as Vos, los, IS' CMRR, PSRR and 
Avo, are guaranteed over the full operating temperature range. 
Precision Monolithics' exclusive Silicon-Nitride "Triple 
Passivation" process eliminates "popcorn noise." A thermally

symmetrical input stage design provides low TCVos, TClos 
and insensitivity to output load conditions. The OP-04 Series 
is idea.1 for upgrading existing designs where accuracy improve

ments are required and for eliminating special low drift or low 
noise selected types. For more stringent requirements, refer 

to the OP-l0 Dual Matched Instrumentation Operational 
Amplifier data sheet. 

SIMPLIFIED SCHEMATIC 

(1/2 OF CIRCUIT SHOWN) 

-IN 

I 
RI 

I 
OBALAHCE 

844 

I 
o BALANCE 

.01.02.036 04 FOAM A THERMALL. Y 
CROSS, COuPLED TRANSIS TOR OUAD 
05.05: Q6 8 06' COMPRISE A SIM
'LAR THERMALLY CROSS'COUPLEL 
QuAD 

R7 R8 

I 
Ov -

FEATURES 

- Excellent D. C. input Specifications 

- Matched Vos and CMR R 

_ Fits Standard 747 Socket 

_ Internally Compensated 

- Low Noise 
_ Low Drift 

_ Low Cost 

_ O°C/+70°C and -SSoC/+12SoC Models 

- Silicon-Nitride Passivation 

- Models With MI L-STD-883A Class B 
Processing Available From Stock 

PIN CONNECTIONS AND ORDERING INFORMATION 

TOPVlEW 

II v-

TO-l00 (K-Suffixl 

ORDER: OP-04AK 
OP-04K 
OP-04EK 
OP-04CK 

14 PIN HERMETIC DIP (Y-Suffix) 

INV.IN~UT (A) I ~'4 .ALANCE (A) 

_-IN\(IN~UT(AIZ~ l--ISV+'A) 

.ALANCE (A) 'k1'Z OUTPUT (AI 
v- 4 II N.C. 

aALANCE (II) 5 10 OUTPUT ,.) 

NON-INV.INPUT (11)1 • v+ ,.) 

INY.INPUT (1)7 •• ALANCE (II) 

ORDER: OP-04AY 
OP-04Y 
OP-04EY 
OP-Q4CY 

Military Temperature Range Devices 

With MIL-STD-883A Class B Processing: 

ORDER: OP04-883-AK 

OP04-883-K 

OP04-883-A Y 

OP04-883-Y 
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PMI IMPROVED PM 1458/SSS1458 OP-14 
DUAL MATCHED HIGH PERFORMANCE 
OPERATIONAL AMPLI FI ER 

GENERAL DESCRIPTION 

The OP-14 Series of Dual Matched High Performance General 

Purpose Operational Amplifiers provides significant improve
ments over industry-standard 1458/1558 types while main
taining pin-for-pin compatibility, ease of application, and low 
cost. Key specifications, such as Vos, los, 18 , CMRR, PSRR, 
and Avo, are guaranteed over the full operating temperature 
r~nge. Precision Monolithics' exclusive Silicon-Nitride "Triple 

Passivation" process eliminates "popcorn noise." A thermally

symmetrical input stage design provides low TCVos, TClos 
and insensitivity to output load conditions. The OP-14 Se~ies 
is ideal for upgrading existing designs where accuracy improve

ments are required and for eliminating special low drift or low 
noise selected types. For similar devices with nulling capability, 

refer to the OP-04 data sheet. 

SIMPLIFIED SCHEMATIC 

(1/2 OF CIRCUIT SHOWN) 

"'Q!,02,03S 04 FORM A THERMAL ... '!' 
CROSS· COUPLED TRANSISTOR OUAD 
05. 05',06806' COMPRISE A SIM
ILAR THERMALLY CROSS-COUPLED 
~uAD 

©IC MASTER 1978 

FEATURES 

• Excellent D.C. Input Specifications 

• Matched Vos and CMR R 

• Fits Standard 1458/1558 Socket 

• Internally Compensated 

• Low Noise -Low Drift -Low Cost 

• O°C/+70°C and -55°C/+125°C Models 

• Silicon-Nitride Passivation -Models With MIL-STD-883A Class B 

Pro~ssing Available From Stock 

PIN CONNECTIONS AND ORDERING INFORMATION 

INVERTING 
INPUT (A) 2 

TOP VIEW 

4V-

TO-99 (J-Suffix) 

ORDER: OP-14AJ 

OP-14J 

OP-14EJ 

OP~14CJ 

INVERTING 
I INPUT (8) 

Military Temperature Range Devices 

With MIL-STD-883A Class 8 Processing: 

ORDE;:R: OP14-883·AJ 

OP14-883-J 

845 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ±22V 

Internal Power Dissipation (Note 1) SOO mW 

Differential Input Voltage ±30V 

Input Voltage Supply Voltage' 

Output Short Circuit Duration Indefinite 

Storage Temperature Range SO to +lS0°C 

Lead Temperature Range (Soldering, 60 sec) 300°C 

MATCHING CHARACTERISTICS 

Operating Temperature Range 
OP-04A/14A,OP-04/14 
OP-04E/14E.OP-04C/14C 

-55°C to +125°C 
O°C to +70°C 

Note 1: Maximum package power dissipation vs. ambient 
temperature. 

DUAL-IN-LiNE (Y) 
TO-l00 (K) 

MAXIMUM AMBIENT DERATE ABOVE 
TEMPERATURE 

FOR RATING 

100°C 
80°C 

MAXIMUM AMBIENT 
TEMPERATURE 

10.0mWrC 
7.1mWrC 

OP-04A .oP-04E OP-04 OP-04C 
OP-14A OP-14E OP-14 OP-14C 

These specifications apply for Vs = ±15V, TA = 25°C, Rs ~ lOOn, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 

Input Offset Voltage Match AVos 0.3 1.0 - 1.0 2.0 mV 

Common Mode Rejection 
ACMRR VCM = ± CMVR 94 106 - 94 106 dB -Ratio Match 

These specifications apply for Vs = ±15V, -55°C ~ T A ~ +125°C for OP-04A and OP-04, DoC ~ T A ~ 70°C for OP-04E and OP-04C 
Rs ~ lOOn, unless otherwise noted. 

Input Offset Voltage Match AVos 

Common Mode Rejection 
ACMRR VCM = ± CMVR Ratio Match 

MATCHING PARAMETER DEFINITIONS 

COMMON MODE REJECTION RATIO MATCH (.~CMRR) 
The difference between the common-mode rejection 
pressed in volt/volt) of side A and side 8. 
ACMRR in dB = 20 10910 (ACMRR in volt/volt). 

OFFSET NULLING CIRCUITS 

DIP (V) PACKAGE ONLY 

OP-04 ONLY 

8 

ratios (ex-

- 0.5 1.5 - 1.5 3.0 mV 

90 100 - 90 100 - dB 

INPUT OFFSET VOLTAGE MATCH (A Vas)' The difference 
between the offset voltages of side A and side B; (VaSA - VaSB). 

OP-04/0P-14 DEFINITIONS 

INPUT OFFSET VOLTAGE (Vas) 
The voltage which must be applied between the input terminals to 
obtain zero output voltage with no load. 

iNPUT OFFSET CURREf"T iiosl 
The difference between the currents into the two input terminals 
when the output is at zero volts with no load. 
INPUT BIAS CURRENT (lB) 

The average of the currents into the two input terminals when the 
output is at zero volts with no load. 
INPUT VOLTAGE RANGE (CMVR) 
The range of common-mode voitage on the input terminais for 
which the common-mode rejection specifications apply. 
COMMON-MODE REJECTiON RATIO iCMRRI 
The ratio of the input voltage range to the peak-to-peak change in 
input 'offset voltage over this range, 
POWER SUPPLY REJECTION RATIO (PSRR) 
The inverse ratio of. the change in input offset voltage to the change 
in power su::>ply voltage producing it. 

MAXIMUM OUTPUT VOLTAGE SWING (Vom) 
The. peak output voltage that can be obtained without cI ipping. 
LARGE SIGNAL VOLTAGE GAIN (Ayo) 
The ratio of the change in output voltage (over a specified range) to 
the change in input voltage producing it. 
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ELECTRICAL CHARACTERISTICS (Each Amplifier) 
OP-04A OP-04 
OP-14A OP-14 

These specifications for V s = ±15V, TA = 25°C, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Ma)f. Units 

I nput Offset Voltage Vas Rs S. 50k!2 - 0.3 0.75 - 1.0 2.0 mV 

Input Offset Current ios - 0.5 2.0 - 1.0 5.0 nA 

I nput Bias Current IB - 18 50 - 20 75 nA 

Input Resistance-Differential Mode R in 3.8 7.5 . - 2.3 7 .. 0 - Mn 

Input Voltage Range CMVR :t12.0 :13.0 - ::.12.0 :t13.0 - V 

Common Mode Rejection Ratio CMRR 
VCM = ±CMVR 

90 110 - 90 100 - dB 
Rs $ 50kH 

Poyver Supply Rejection Ratio PSRR V s = t5 to ±20V 90 110 90 100 dB 
tn, 

- - .2 Rs $ 50k!! .s:::. 
:!:13.0 

.:::: 
Output Voltage SWing Vom RL ~ 2kH 1:12.0 ::13.0 .- :!:12.0 - V '-''''' 

0 
C:. 

Large Signal Voltage Gain A 
RL ~ 2kH 

100 250 50 200 V/mV 
·0' 

- - ~ va Vo "±10V 

C 
Power Consumption Pd Va = OV - 40 60 - 50 90 mW ~Q" 

.~~ 
Input Noise Voltage enp_p 0.1 Hz to 10Hz - 0.65 - - 0.65 - pV p-p 0 

fa 10Hz 25 - - 25 - .~.~ 

Input Noise Voltage Density en fa - 100Hz - 22 - - 22 - nV/JHz a.. 
fa " 1000Hz - 21 - - 21 -

In~ut Noise Current Inp_p 0.1 Hz to 10Hz .. - 12.8 - - 12.8 - pA p-p 

Channel Separation CS 100 - - 100 - - dB 

~ fa - 10Hz - 1.4 - - 1.4 -

~ Input Noise Current Density In fa ~ 100Hz _. 0.7 - - 0.7 - pA/JHz I" 

fa ~ 1000Hz .- 0.4 - - 0.4 - ;.; 
Slew Rate (Note 1) SR 0.5 0.5 - 0.5 0.7 - Vips .. 

.. 

Large Signal Bandwidth (Note 1) Va = 20Vp-p 4.0 8.0 - 4.0 8.0 - kHz 

Closed Loop Bandwidth (Note 1) BW AVCL" +1.0 0.8 1.3 - 0.8 1.3 - MHz 

Risetime (Note 1) AV = +1 
• 200 .300 200 3)0 

VIN = 50mV 
- - nsec 

Overshoot (Note 1) - 5 10 - 5 10 % 

The following specifications apply for V s'~ ±15V, ·-55°C ~ T A ~ +125°C,unless otherwise noted 

Input Offset Voltage Vas Rs S. 50kH - 0.5 1.5 - 1.4 3.0 mV 

Average Input Offset Voltage 
TCVos Rs $ 5kH - 2.0 8.0 - 4.0 10.0 pvtc 

Drift (Note 1) 

Input Offset Current los - 1.0 . 5.0 - 2.0 10.0 nA 

A~erage Input Offset Current Drift (Note 1) TClos - 7.5 75 - 15 150 pAtC 

Input Bias Current IB - 30 100 - 40 125 nA 

Input Voltage Range CMVR ± 12.0 :13.0 - ±12.0 ± 13.0 - V 

Common Mode Rejection Ratio CMRR 
VCM = ±CMVR 

84 110 - 84 100 - dB 
Rs S. 50kn 

Power Supply Rejection Ratio PSRR 
Vs=±5to±20V 

Rs S. 50kn 
84 110 - 84 100 - dB . 

Large Signal Voltage Gain Ava 
RL ~ 2H2 
Va = ±10V 

50 100 - 25 60 - V/mV 

Maximum Output Voltage Swing Vom RL ~ 2kn. ± 12.0 ±13.0 - ±12.0 ±13.0 - V 

Note 1: Parameter is not 100% tested. 90% of all units meet these specifications. 
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ELECTRiCAL CHARACTERiStiCS (Each Ampiifier) 
OP-04E OP-04C 
OP-14E OP-14C .. Vs = ±15V, TA = 25"C, otherwise noted. ;,tJlIO"" """n'.., '" 

... Symbol Test - Min Typ Max Mi Typ Max U .. " ..... _._, 
Off: Vol' Vos Rs:::; 50kH 0.3 75 .0 2.0 

Input Offset los 

18 

~ ... ,~, 
lin ,- "" .. ""a' 

Input Voltage Range CMVR ±12.0 ±13.0 - i12.0 !13.0 - V 

Common Mode Rejection Ratio CMRR 
V CM = .tCMVR 

90 110 - 90 100 - ciB 
R < 50kH s-

(J) 
V s = 15 to .! 20V U Power Supply Rejection Ratio PSRR 90 110 - 90 100 -- dB 

.I::. 
Rs:::; 50kH 

:t= 
0 Output Voltage Swing Vom RL2:2kH ±12.0 ±13.0 - ±12.0 1:13.0 ._, V 

c: 
0 R L :::: 2kH 
~ Large Signal Voltage Gain A 100 ,250 - 50 200 - V/mV vo Vo =tl0V 

c: 
.2 Power Consumption Pd Vo = OV - 40 60 - 50 90 mW 

.~ 
U Iput .ise 'oltage 'np-p 0.1 Iz to 10Hz _65 - 0.65 -- J.lV p-p 
Q) 
~ to = 10Hz .- 25 - - 25 -
(l, 

Input Noise Voltage Density en to = 100Hz - 22 - - 22 - nV/, Hz 

to = 1000Hz - 21 - - 21 -

Input Noise Current i
np

_
p 0.1 Hz to l'OHz -- 12.8 - - 12.8 - pA p.p 

Channel Separation CS 100 - - 100 - - dB 

~ ~ to - 10Hz - 1.4 - - 1.4 -

~ 
~i -

Input Noise Current Density in I fo = 100Hz - 0.7 - - 0.7 - pAl, Hz 

~ r-' I fo = 1000Hz - 0.4 - - 0.4 -

i r--
Slew Rate (Note 1) SR 0.5 0.7 - 0.5 0.7 - Vii's 

Large Signal Bandwidth (Note 1) Vo = 20Vp-p 4.0 8.0 - 4.0 8.0 - kHz 

Closed Loop Bandwidth (Note 1) BW AVCL = +10 08 1 3 - 08 1.3 -- MHz 

Risetime (Note 1) AV = +1 

VIN = 50mV 
- 200 :DO - 200 :DO nsec 

Oversnoo{ 

The following specifications apply for Vs = ±15V, O°C ~ TA S +70°C, unless otherwise noted. 

Input Offset Voltage Vas Rs:::; 50H2 - 0.4 1.5 - 1.2 3.0 mV 

Average Input Offset Voltage Tr\, Rs::; 5kn - 2.0 8.0 - 4.0 10.0 ;.;.vr"C 
Drift (Note 1) 

. _. os 

Input Offset Current los - 0.7 4.0 - 1.4 10.0 nA 

Average Input Offset Current Drift (Note 1) TClo~ - 7.5 120 - 15 250 pAtC 

Input Bias Current . IS - 22 50 - 25 125 nA 

Input Voltage Range CMVR ± 12.0 ± 13.0 - ! 12.0 ! 13.0 - V 

Common Mode Rejection Ratio CMRR 
V CM = ±CMVR 

84 110 - 84 100 - dS 
Rs:S50kn' 

Power Supply Rejection Ratio PSRR 
V s = ±5 to ±20V 

84 110 - 84 100 - dB 
Rs:::; 50kn 

Large Signal Voltage Gain Avo 
R L 2: 2kn 

50 200 - 25 150 - V/mV 
Vo = ±10V 

Maximum Output Voltage Swing Vom R L 2: 2kn ±12.0 ±13.0 - ± 12.0 ±13.0 - V 

Note 1 '''''' n .... , is not '100% tested. 90% of all units meet these " .... C'-"'-OllU"". 
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IMPROVED PM725/SSS725 UP-U5 
INSTRUMENTATION OPERATIONAL AMPLIFIER 

GENERAL DESCRIPTION 

The OP-05 Series of monolithic Instrumentation Opera
tional Amplifiers combines superlative performance in low 
signal level applications with the flexibility and ease of 
application of a fully protected, internally compensated op 
amp. OP-05 characteristics include low offset voltage and 
bias current and high gain, input impedance, eM R Rand 

PSRR. 
The OP-05 is a direct replacement in 725, 108A and unnul
led 741 sockets allowing instant system performance 
improvement without redesign. 

The OP-05 is an excellent choice for a wide variety of 
applications including strain gauge and thermocouple 
bridges, high gain active filters, buffers, integrators, and 
sample and hold amplifiers. For dual matched versi.ons, 

refer to the OP-l0 data sheet. 

SIMPLIFIED SCHEMATIC 

v+ 
R2A R2B 

FEATURES 

_ Low Noise ..•••..... 0.6JLV p-p Max., 0.1 to 10Hz 
_ Low Drift vs. Temp ..•........... 0.5JLVfC Max 
_ Low Drift vs. Time ..•........ 0.3 JLV IMonth Typ 
_ . Low Bias Current ................... 2.0nA Max 
_ Low Vos .........••.•...•.••... 0.15mV Max 
_ High CMRR. •....•.........•..•... 114dB Min 
_ High PSRR ....•.•.........•...... 10OdB Min 
- High Gain .....•......•......•. 300,000 Min 
- High Rin Diff ..................... 30Mn Min 
_ High Rin CM ..•.•............•.• 200Gn Typ 
- High Slew Rate ..•..........•. 0.17 VIJLsec Typ 
- Internally Compensated ..... Stable to 500pF Load 
• Easy to Use. • . . . . . . . • . . . . . . . . . .Fully Protected 
_ Easy Offset Nulling ........•.•.. Single 20kn Pot 
_ Fits 725, 108A and 741 Sockets 

--~-- Cl 

NON· 
INVERTING 

INPUT 

"3 
Q21 

INVERTING R4 
... PUT 

v-

NULL EXT. NULL 
20l<Q 

RIA POT. RIB 

PIN CONNECTIONS AND OR ERING INFORMATION 

INV. INPUT 2 _ 7 V+ Yn TRill 3 
VOSTRIM 18a VOSTRIM 

NON INV INPUT 3 + 6 OUTPUT INY. INPUT 4 

V- .. 5 NON-INY. INPUT 5 

Y- 6 

7 

• 

14 PIN DIP (Y-Suffix) 

TOP VIEW 

14 

13 

12 Voe TRIll 

II Y+ 

10 OUTPUT 

9 

8 

EPOXY B MINI-DIP (P-Suffixl 
ORDER: OP-05CP ORDER: OP-05AY OP-05EY 

OP-05Y OP-05CY 
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R6 RB 

INVERTING 
INPUT 2 

NON-INYERTING 3 
... UT 

6 OUTPUT 

4 Y- (CASE) 

TO-99 !J-Suffixl 
ORDER: OP-05AJ 

OP-05J 
OP-05EJ 
OP-O!;iCJ 

OUTPUT 

Military Temperature 
Range I Devices 

With MIL-STD-883A 
Class B Processing: 

ORDER: OP05-883-AJ 
OP05-883-A Y 
OP05-883-J 
OP05-883-Y 
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en 
o 
.c: 
:=: 
o 
c: 
o 
~ 
c: 
o 
.~ 
o 
Q) 
'-a. 

1 _____ ____ ...... , ........... A..,.. ..... ,.,." 
Ats:>ULU It: IYlAJ\IIVIUIVI n,",III'IIUo) 

Supply Voltage 
Internal Power Dissipation (Note 1) 

Differential Input Voltage 
Input Voltage (Note 2) 

Output Short Circuit Duration 

NOTES: 

±22V 
500mW 

±30V 
±22V 

Indefinite 

Storage Temperature Range 
Operating Temperature Range 

OP-05A, OP-05 
OP-05E, OP-05C 

-55°C to +125°C 
O°C to +70°C 

Lead Temperature Range (Soldering, 60 sec) 300°C 

Note 1: Maximum package power dissipation vs. ambient temperature. 

Package Type 

TO-99 (J) 

Dual-in-Line (Y) 

Flat Pack (L) 

Maximum Ambient 
Temperature for Rating 

Derate Above Maximum 
Ambient Temperature 

BO°C 
100°C 
62°C 

7.1mWtC 
10.OmWtC 
5.7mWtC 

Note 2: For supply voltages less than ±22V, the absolute maximum input voltage is equal to the supply voltage. 

OFFSET VOLTAGE TEST CIRCUIT 

200Kn 

OFFSET NULLING CIRCUIT 

v+ 

OUTPUT 

I APPLICATIONS INFORMATION 

OP-05 Series devices may be fitted directly to 725 and 108/108A 

Series sockets with or without removal of external compensation 
components. Additionally, OP-05 may be fitted to unnulled 741 
Series sockets; however, if conventional 741 nulling circuitry is in 
use, it should be modified or removed to enable proper OP-05 
operation. The OP-05 provides stable operation with load capaci
tances up to 500pF and ± 10V swings; larger capacitances should be 
decoupled with a 50n decoupling resistor. The designer is 

850 

LOW FREQUENCY NOISE TEST CIRCUIT 

loon 

loon 

VUolO 

INPUT REFERRED NOISE· ~. ~2~~~. 200ttV/c .. 

BURN-IN CIRCUIT 

6 

cautioned that stray thermoelectric voltages generated by dissimiiar 
metals at the contacts to the input terminals can prevent realization 
of the drift performance indicated. Best operation will be 
obtained when both input contacts are maintained at the same 
temperature, preferably close to the temperature of the device's 
package. 
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ELECTRICAL CHARACTERISTICS OP-05A 

These specifications apply for V s = ± 15V, T A = 25°C, unless otherwise noted. 

Parameter Symbol 

Input Noise Voltage Density 

Input Noise Current Density 

Large Signal Voltage Gain Avo 

Maximum Output Voltage Swing VoM 

Power Consumption Pd 

T est Conditions 

fo: 10Hz 

fo: 100Hz 

fo: 1000Hz 

(Note 2) 

(Note 2) 

(Note 2) 

RL > 10kU 

RL > 2kU 

RL > lkU 

Min 

150 

± 12.5 

± 12.0 

± 10.5 

Typ 

0.32 

0.14 

0.12 

500 

± 13.0 

±12.8 

± 12.0 

90 

4 

Max 

0.80 

0.23 

0.17 

120 

6 

Min 

150 

± 12.5 

±12.0 

±10.5 

The following specifications apply for V s = ± 15V, -55°C ~ T A ~ +125°C, unlegs otherwise noted. 

Average Input Offset Voltage Drift 

Without External Trim 

With External Trim 

TCVos 

TCVosn Rp = 20kU 

0.3 

0.2 

0.9 

0.5 

OP-05 

Typ 

0.32 

0.14 

0.12 

500 

± 13.0 

±12.8 

4 

0.7 

0.3 

Max 

0.80 

0.23 

0.17 

6 

2.0 

1.0 

NOTE 1: Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first 
30 days of operation. Excludin'g the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5/lV -
refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 2: Parameter is not 100% tested; 90% of units meet this specification. 
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ELECTRICAL CHARACTERiSTiCS OP-05E 

These specifications apply for V s = ± 15V, T A = 25°C, unless otherwise noted. 

Input Noise Voltage Density 

fo = 10Hz (Note 2) 

Input Noise Current Density in fo = 100Hz (Note 2) 

fo = 1000Hz (Note 2) 

large Signal Voltage Gain Avo Al ~ 5oon, V 0 = ± .5V 

Vs ~ ±3V 

Maximum OUtput Voltage Swing VoM 

Vs ± 3V 

150 

± 12.5 

± 12.0 

± 10.5 

0.32 

0.14 

0.12 

500 

± 13.0 

± 12.8 

± 12.0 

90 

4 

0.80 

0.23 

0.17 

120 

6 

100 

± 12.0 

± 11.5 

The following specifications apply for Vs == ±15V, O°C ~ T A ~ +70°C, unless otherwise noted. 

Average Input Offset Voltage Drift 

Without External Trim 

With External Trim 

TCVos 

TCVosn Rp = 20kU 

(Note 2) 

(Note 31 

0.7 

0.2 

2.0 

0.6 

OP-05C 

0.35 

0.15 

0.13 

400 

± 13.0 

± 12.8 

± 12.0 

95 

4 

1.2 

0.4 

0.90 

0.27 

0.18 

150 

8 

4.5 

1.5 

NOTE 1: long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first 
30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5J.1V -
refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 2: Parameter is not 100% tested; 90% of units meet this specification, 

NOTE 3: Devices are tested in oil bath environment at 75°C. Adjustments are made for heat sink capabilities of oil. 

pA/yHz 

V/mV 

V 

mW 
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PMI OP-07 
® 

ULTRA-LOW OFFSET VOLTAGE OP AMP 
GENERAL DESCRIPTION 

The OP-07 Series represents a breakthrough in mono
lithic operational amplifier performance-Vos of lOIlV, 
TC Vos of O.2JlV /oC and long term stability of O.2JlV /month 
are achieved by a low noise, chopper-less bipolar input 
transistor amplifier circuit. Complete elimination of; external 
components for offset nulling, frequency compensation 
and device. protection permits extreme miniaturization and 
optimization of system Mean-Time-Between-Failure Rates 
in high performance aerospace/defense and industrial appli
cations. Excelitmt device interchangeability provides reduced' 

system assembly time and eliminatesfiek:l recalibrations. 

True differential inputs with wide input voltage range and 
outstanding common mode rejection provide maximum 
flexibility and performance in high noise environments 
and non-inverting applications. Low bias currents and 
extremely high input impedances are maintained over the 

entire temperature range. 

Low Gost, high volume production of OP-07 is achie
ved by electronic adjustment of an on-chip offset trim
ming network during initial factory testing. The OP-07 
provides unparalleled performance for low noise, 
high accuracy amplification of very low level signals in 
transducer applications. Other applications include use in 
stable integrators, precision summing amplifiers for analog 
computation a'nd test equipment and in ultra-precise voltage 
threshold detectors and comparators. The OP -07 is 
recommended as a replacement for modular and monolithic 
chopper-stabilized amplifiers where reductions in cost, noise, 
size and power consumption are required. Devices are avail
able in chip form for use in hybrid circuitry. The 
OP-07 is a direct replacement for 725, 10BA/308A, and 
OP-05 amplifiers; 741- types may be directly replacea 
by removing the 741's nulling potentiometer. 

PIN CONNECTIONS AND ORDERING INFORMATION 

VOSTRIM '88 VOSTRIM 
It'-lV.INPUT 2 _ 7 V+ 

NON INV. INPUT 3 + 6 OUTPUT 

V- 4 5 

Vo. TRIll 5 

INV.INPUT 4 

NON-INV. INPUT 5 

V- • 

TOP VIEW 

14 

15 

FEATURES 

_ Ultra-Low Vos .. - ................... 10 IlV 

_ Ultra-Low Vos Drift ............... 0.21lVfC 

_ Ultra-Stable vsTime . . . . . . . . . . .. 0.2 IlV /Month 

- Ultra-Low Noise ................ 0.35IlVp-p 

• No External Components Required 

- Replaces Chopper amps at Lower Cost 

_ Single Chip Monolithic Construction 

- High Common Mode Input Range ...... ±14.0V 

_ Wide Supply Voltage Range ...... ±3V to ±1BV 

• Fits 725, 108A/308A, 741,AD510 Sockets 

SIMPLIFIED SCHEMATIC 

-NOTE: R2A a R2B ARE ELECTRQNtCALLY ADJUSTED ON CHIP. 
AT FACTORY FOR MINIMUM INPuT OFfSET VOLTAGE. 

Military Temperature 
Range Devices with 

MI L-STD-883A 
Class B Processing 

12 Voa TRIll 

II V+ 
INVERT118 

INPUT 2 • OUTPUT 

10 OUTPUT 

• NOII-IlIVERTINS 5 
... UT 

4 V- (CASE) 

ORDER: OP07-883-AJ 
OP07-883-A Y 
OP07-883-J 
OP07-883-Y 

EPOXY B MINI-DIP (P-Suffix) 
ORDER: OP-07CP 

14 PIN DIP (Y-Suffix) 
ORDER: OP-07AY OP-07CY 

OP-07Y 

TO-99 (J-Suffix) 
ORDER: OP-07AJ OP-07CJ 

OP-07J OP-07DJ 
OP-07EJ OP-07EY 
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ELECTRICAL CHARACTERISTICS I OP-07A I OP-07 I 
• 

These specifications apply for V s = ± 15V, T A = 25°C, unless otherwise noted. 

Parameter Symbol T est Conditions Min Typ Max Min Typ Max Units 

Input Offset Voltage Vos (Note 1) -- 10 25 _. 30 75 pV 

Long Term Input Offset Voltage Stability VoslTime (Note 2) -- 0.2 1.0 --- 0.2 1.0 p.V/Mo 

Input Offset Current los -- 0.3 2.0 _.- 0.4 2.B nA 

Input Bias Current IB -- ±.7 ±2.0 -- . ±1.0 ±:l.0 nA 

Input Noise Voltage enp·p O.lHz to 10Hz (Note 3) -- 0.35 0.6 -- , 0.35 0.6 P.V p.p 

fo = 10Hz (Note 3) -- 10.3 lB.O -- 10.3 lB.O 

en Input Noise Voltage Density en fo = 100Hz (Note 3) -- 10.0 13.0 -- 10.0 13.0 nV/VHz. 
0 

fo = 1000Hz .c (Note 3) -- 9.6 11.0 -- 9.6 11.0 

;t:: Input Noise Current 'np_p O.lHz to 10Hz (Note 3). -- 14 30 -- 14 30 pAp·p 

0 fo = 10Hz (Note 3) -- 0.32 -- 0.32 
C O.BO 0.80 

0 I nput Noise Current Density In fo = 100Hz (Note 3) -- 0.14 0.23 -- 0.14 0,23 pAIy'Hl 

:?! 
fo = 1000Hz (Note 3) -- 0.12 0.17 -- 0.12 0.17 

C 
0 Input Resistance - Differential Mode R in 30 BO -- 20 60 -- M!1 

en Input Resistance· Common Mode RinCM -- 200 -- -- 200 -- G!1 

0 
Input Voltage Range Q) CMVR ±130 ± 14.0 -- ±13.0 ±14.0 -- V 

'-a.. Common Mode Rejection Ratio CMRR VcM = ±CMVR 110 126 -- 110 126 -- dB 

Power Supply Rejection Ratio PSRR Vs = ±3V to ±lBV 100 110 -- 100 110 -- dB 

RL ~ 2k!1. Vo = ± 10V 300 500 -- 200 500 --
Large Signal Voltage Gain Avo RL ~5oo!1. Vo = ± .5V 150 500 -- 150 500 -- V/mV 

Vs = ±3V 

~ I: RL ~ 10k!1 ± 12.5 ± 13.0 -- ± 12.5 ± 13.0 --

~ 
~, 

Maximum Output Voltage Swing VoM RL ~ 2k!1 ± 12.0 ± 12.8 -- ±12.0 ±12.B -- V 
~'" 

RL ~ lk52 ± 10,5 ± 12.0 -- ±10.5 ± 12.0 • I-
--

SleWing Rate SR RL ~ 2k!1 -- 0.17 -.- -- 0.1? -- V Ip.sec 

Closed loop Bandwidth ~W AVCL = +1.0 -- 0.6 -- -- 0,6 -- MHz 

Open loop Output Resistance Ro Vo = 0.1 0 = 0 -- 60 --- -- 60 -- !1 

Pd 
.. - 75 120 -- 75 120 

Power Consumption mW 
Vs = ± 3V - - 4 6 -- 4 6 

Offset Adjustment Range Rp = 2Ok!1 -- ±4 -- -- ±4 -- mV 

The following specifications apply for V s = ± 15V, -55°C ~TA ~ +125°C, unless otherwise noted. 

Input Offset Voltage Vos (Note 1) -- 25 60 -- 60 200 IlV 

Average Input Offset Voltage Drilt I I W.thOl,lt f "ternal Trim Tr.V -- " ... V.V -- 0.3 L3 
•• ,0_ 

. _. os 

I 
U.L IJ-VI L. 

With External Trim TCVosn Rp = 20k!1 -- 0.2 0.6 
_.- 0.3 1.3 P.V/C 

I nput Offset Current los -- 0.8 4.0 -- 1.2 5.6 nA 

Average Input Offset Current Drift TClos ~- 5 25 -- 8 50 pA/C 

Input Bias Current IB -- ±1.0 ±4.0 -- ±2.0 ±6.0 nA 

Average I nput Bias Current Drift TCI S -- 8 25 -- 13 50 pA/C 

Input Voltage Range CMVR ± 13.0 ± 13.5 -- :t 13.0 ± 13.5 -- V 

I Common Mode Rejection Ratio I CMRR I VCM = ± CMVR I 106 I 123 I -- I 106 I 123 -- dB 

Power Supply Rejection Ratio PSRR V 5 = ± 3V to ± l8V 94 106 -- 94 106 -- dB 

large Signal Voltage Gain Avo Rl ~ 2kn. Vo = ± 10V 200 400 -- 150 400 -- V/mV 

Maximum Output Voltage Swing VoM RL ~ 2k!1 ± 12.0 ± 12.6 -- ± 12.0 ±12.6 -- V 

NOTE 1: Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application 
of power. Additionally. OP-07A offset voltage is measured five minutes after power supply application at 25°C, -55°C and +125°C. 

NOTE 2: Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first 
30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5J..LV -
refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 3: Parameter is not 100% tested; 90% of units meet this specification. 
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E lECTR ICAl CHARACTER ISTICS OP-07E OP-07C OP-07D 

These apply for Vs :15V, A ,oC, Ie: VLIICI VVI;)C notect. 

• g.gl , ...... Symbol 'yp ryp Typ 

Input Offset Voltage Vos (Note 11 30 75 60 150 60 150 JJ.V 

Long 'os litv 'oslTime (N, !) 1.5 JJ.V, 

Inp' lOS 3.8 

Ilnpu't IB ±4.0 1.8 nA 

Ilnp, Itage enp-p (Note I) 0.6 0.38 0.65 0.38 JJ.V p-p 

fo = 10Hz (Note 3) - 10.3 18.0 - 10.5 20.0 - 10.5 20.0 

Input Noise Voltage en fo = 100Hz (Note 3) - 10.0 13.0 - 10.2 13.5 - 10.2 13.5 nV/.jHz 
Density 

fo = 1000Hz (Note 3) - 9.6 11.0 - 9.8 11.5 - 9.8 11.5 

Inp' lise Current 'np-p 0.- : to 10Hz (Note 3) 30 15 35 pAp-p 

fo = 10Hz (Note 3) - 0.32 0.80 - 0.35 0.90 - 0.35 0.90 fJ) 

Input Noise Current in fo = 100Hz (Note 3) - ,0.14 0.23 - 0.15 0.27 - 0.15 0.27 pA/.jHz .2 Density 
fo = 1000Hz. (Note 3) - 0.12 0.17 - 0.13 0.18 - 0.13 0.18 §. 

Input Resistance -
Rin 15 50 - 8 33 - 7 31 - Mn 0 Diff. Mode 

c: 
Input Resistance -

RinCM - 160 - - 120 - - 120 - Gn 0 Common Mode ::E 
Input Voltage Range CMVR ±13.0 ±14.0 ±13.0 I ±14.0 ±13.0 ±14.0 V 

Common Mode Rejection c: 
Ratio CMRR VcM = ±CMVR 106 123 - 100 120 - 94 110 - dB .2 
Power Supply Rejection PSRR Vs = ±3V to ±18V 94 107 - 90 104 - 90 104 - dB .~ 
Ratio U 

RL;;' 2kn, Vo = :±10V 200 500 - 120 400 - 120 400 - Q) 
10.. 

Large Signal Voltage Gain Avo RL;;' 500n, Vo = ±.5V 150 500. - 100 400 - - - - V/mV 0.:. 
Vs = ±3V ,'", 

RL;;' 10kn ±12.5 ±13.0 - ±12.0· ±13.0 - ±12.0 ±t-3.0 -
Maximum Output Voltage VoM RL;;' 2kn ±12.0 ±12.8 - ±11.5 ±12.8 - ±11.5 ±12.8 - V 
Swing RL;;;' lkn ±10.5 ±12.0 - - ±12.0 - - - -
I Slewing Rate ISR RL;;' 2kn 0.17 0.17 0.17 V/JJ.sec 

I~. 

,Closed Loop DdllUWIUI BW AVCl ,1.0 0.6 0.6 0.6 MHz 

. Open Output - 'P!i 
Resistance Ro Vo=O,lo=O - 60 - - 60 - - 60 - n 

~ - 75 1120 - 80. 150 - 80 150 
Power Consumption Pd Vs = ±3V mW ; - 4 6 - 4 8 - 4 8 

i Offset ""';, .• +, .n~+ Range Rp 20kn ±4 ±4 ±4 mV 

The following specifications apply for Vs = ±15V, o°c:::;;; T A:::;;; +70°C, unless otherwise noted. 

I Input Offset Voltage Vos (Note 1) 45 130 85 250 85 250 JJ.V 

Average Input Offset 
Voltage Drift (Note3) I(Note3) 

Without External Trim TCVos - 0.3 1.3 - 0.5 1.8 - 0.7 2.5 
JJ.V/oC 

With External Trim TCVosn Rp = 20kn - 0.3 1.3 - 0.4 1.6 - 0.7 2.5 
(Note3) I(Note3) 

,·1, Offset Cu los 0.9 5.3 1.6 8.0 1.6 8.0 

Average Input Offset 
TClos (Note 3) - 8 35 - 12 50 - 12 50 pA/oC Current Drift 

Iinpi IB :1.5 ±5.5 ±2.2 ±9.0 ±3.0 ±14 nA 

Average Input Bias 
TCIB (Note 3) - 13 35 - 18 50 - 18 50 pA/oC Current Drift 

Iinput Voltage Range ICMVR ±13.0 ±13.5 - ±13.0 I ±13.5 - ±13.0 ±13.5 - V 

Common Mode Rejection CMRR VCM'" ±CMVR 103 123 - 97 120 - 94 106 - dB Ratio 

Power Supply Rejection PSRR Vs = ±3V to ±18V 90 104 - 86 100 - 86 100 - dB Ratio 

I Large Signal Voltage Gain I Avo RL ;;'~3~~, Vo ±10V 180 450 100 1400 100 400 V/mV 

Maximum Output Voltage 
VoM RL;;;' 2kH ±12.0 ±12.6 - ±11.0 ±12.6 - ±11.0 ±12.6 - V Swing 

NOTE 1: Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application 
of power. 

NOTE 2: Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the 
first 30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are 
typically 2.5JlV - refer to typical performance curve on Page 5. Parameter is not 100% tested; 90% of units meet this 
specification. 

NOTE 3: Parameter is not 100% tested; 90% of units meet this specification. 
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OP-07 LOW FREQUENCY NOISE 

CMRR VS FREQUENCY 

1.0 100 Ik 
fREQUENCY (HI) 

OPEN LOOP FREQUENCY RESPONSE 

~201--+-+-

-40.,,~ - ..... ----...... - .. I~---------"'-....... tO! 
fM.QU£tfCV 'Hz) 

OUTPUT VO L T AG E VS. 

LOAD RESISTANCE 

0.1 1.0 10 

LOAD RESISTOR TO GROUND (kO) 

TOTAL INPUT NOISE VOLTAGE 

VSFREQUENCY 

1000~m-t---t--,--+~'-R 
~ RS! -R.~-200kn I J{.-t±t' 

i~, .' ,"U THERMAL NOISE Of' SOURCE I tt' ill! : ............... -' '. RESISTORS INCLUDED:t-\1 

:; t 1 i ~ .. ' I I IIIE~CLUDE?~1 , I 
~ 100 ~:-__ ~;~~: ~ '~~~~~FR' 

·f, . ~--j.--j..::;l-\-r 

I.O~I.O_.J......I..II..J...I ;"J,,! 11..1 Ii 1,1-0 -J.....J....J..J...l..111.W. !,O~O _ .... I..J....W II..wl,~.J..4o 
FREQUENCY (Hz) 

PSRR VS FREQUENCY 

SO ""O.~, .I..J..J.J.UJJ,I---".J..J.J.wIj..,O-l...i..l.I.:.u:jIOO-l....i..J.l.UJlI~k ..lo..l.J...l..Wll
iOk 

fREQUENCY (Hz) 

CLOSED LOOP RESPONSE FOR 
VARIOUS GAIN CONFIGURATIONS 

~ W~-~~~---+--~--~ __ ~ 
~ 
~ 

3 'o~-~---~k+---+--~--~ 

~ zo~--~-~--~~~ __ ~ __ ~ 

-20J.~----.:o--I---..I.---i----,""'o.! 

POWER CONSUMPTION 

VS POWER SUPPLY 

IOOOF+++ I i bLLD 

R~JTl fll?2R r---+: T.-+25·C ~'_,.-r ill 

'wi jJ~i ~'~I~r 
!/i I :., ,! 

10'~~~!~~~~~~~~!~ ~1:-t-H-- I Dr 4 i ! I 

I !! I i I ,.0'-!:0--J--'--.l..-±
20

---l._I...-'--.*o---l._I...-.i.......:-:l.
0 

TOTAL SUPPLY VOLTAGE. V+ TO V-. (VOLTS I 

INPUT WIDEBAND NOISE VS 
BANDWIDTH 

(.1Hz TO FREQUENCY INDICATED) 
10 

1.0 

O. 1 

I----'- I '1-

f--!-- OP-07 
-+-i ' 

~ I.-. Vs ':l:15V i, 
l-i--- T ... -+2S'C ill i ~ II'j 

I! : I 
111 1 : ~ 

,!"I I',. 

I Ii 
1 

I liT" vii iil:1 ! ! jjlll I 'I': 
++;..:~ 

";" , 
1:1 

J ,/ lill 

, I "7 
I Ii; ,:;;" I , I ! 111 

Fffit1W 
[ lill'! iii: 
I 

II j!i Iiii' I 0.1 1.0 10 100 
BANDWIDTH (kHz! 

OPEN LOOP GAIN VS 

POWER SUPPLY VOLTAGE 
1000 

-J 1 I 

800 

400 

200 

o 
o 

I 
: 

IOP-07 t---
I TA -+25·C 

I ! ! 

I 
I 

./ 
:,...-- I ~ J i 

, i ~ 

! 

I i ! 
:tel :1:10 :tIC! 
POWER SUPPLY VOLTA. (VOLTS! 

MAXIMUM UNDISTORTED 
OUTPUT VS FREQUENCY 

10 ICO 
FREQUENCY (K Hz' 

OUTPUT SHORT-CIRCUIT 

CURRENT VS TIME 

, 

i 
:1:20 

1000 

'I oto7 I 
!-___ ..l.I_T ... -+25·C I 

I v~ -~ISV! I I I 
--';'--4!---'I.,..jJ...1v:~(PI~ 3)c -I:omv. V~.""'!iV:~ 

@VIH'PIN 3)' +IO .. V, VO'-IC!V. 

-i~~f I 

15+0--'---,i------i2---'---+3--'-~ 

TIME fROM OUTPUT BEING SHORTED (MINUTES) 
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PMI OP-10 
DUAL MATCHED INSTRUMEN,TATION OPERATIONAL 

AMPLIFIER' 
GEN ERAL OEseR IPTION 

The OP -1 0 Series of Dual Matched Instrumentation 
Operational Amplifiers consists of two independent 
monolithic high performance operational amplifiers in a 
single 14-pin Dual-in-Line package. For the first time, ex
tremely tight matching of critical parameters is provided 
between channels of a dual operational amplifier, whereas 
previous dual op amp designs have made no attempt towards 
matching. 

The excellent specifications of the individual amplifiers com
bined with the tight matching and temperature tracking 
between channels enables realization of extremely high per
formance instrumentation amplifier designs without resorting 
to laborious and expensive selection and matching of discrete 
amplifiers. The designer is assured of achieving the full per
formance guaranteed by the specification as the common 
package eliminates the unavoidable temperature differentials 
incurred by all designs utilizing separately housed amplifiers. 

Matching between channels is provided on all critical para
meters including offset voltage, tracking of offset voltage vs. 
temperature, non-inverting bias currents, and common mode 
and power supply rejection ratios. The individual amplifiers 

SIMPLIFIED SCHEMATIC 

1/20P-10) 

©IC MASTER 1978' 

FEATURES 
_ Ex~remely Tight Matching 

_ Excellent Individual Amplifier Parameters 

_ Tight Offset Voltage Match ........ 0.18mV Max 

- Tight Offset Voltage Match vs. Temp .. 0.8 Ilvfc Max 

- Tight Common Mode Rejection Match .. 114 dB Min 

- Tight Power Supply Rejection Match ... 100 dB Min 

- Tight Bias Current Match ........... 2.8 nA Max 

- low Noise .................. 0.6 IlVp-p Max 

- low Bias Current ................ 3.0 nA Max 

- High Common Mode Input Impedance .. 200GQ Typ 

_ High Channel Separation ........... 126 dB Min 

- Internally Compensated ............ Easy to Use 

- Compact ................ 14 Pin Dip Package 

feature extremely low offset voltage, offset voltage drift, I 
noise Voltage, low bias current and are completely compen
sated and protected. 

PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW 

NULL A I • 

NULL A 2 

INV. INPUT A 3 

NON-INV, INPUT A 4 

V- B 5 

OUTPUT B 6 

V+B7 

14V+A 

13 OUTPUT A 

12 V-A 

II NON-INV. INPUT B 

10 INV. INPUT B 

9 NULL B 

8 NULL B 

14 PIN CERAMIC DIP (Y-Suffix) 

ORDER: OP-10AY OP-10EY 
OP-10Y OP-10CY 

NOTE: Device may be operated even if insertion is 
reversed; this is due to inherent symmetry of 

pin locations of amplifiers A and 8. 
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PMI IMPROVED PM108A UP-UB 
PRECISION LOW INPUT CURRENT OP AMP 

GENERAL DESCRIPTION 

The PMI OP-08 is an improved version of the popular LM108A 
low power op amp. The OP-08 has a three times lower offset 
voltage and a two times lower offset voltage drift. The total 
worst case input offset voltage over -55°C to +125°C for the 
OP-08 is only 350JlV, while the 108A has 900JlV to 1000JlV 
for these conditions. In addition the OP-08 drives a 2kr2 load. 
This is five times the output current capability of the 1 08 A. 
This excellent performance is achieved by .applying PM I's ion
implanted super beta process and on-chip-zener-zap trimming 
capabilities. For devices with identical specifications plus 
internal frequency compensation, see the OP-12 data sheet. 

SIMPLIFIED SCHEMATIC 

OP-08 SCHEMATIC DIAGRAM 

r------.------.--+-~_----a7 I 

OUTP\lT 

00-' --'~--f 
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FEATURES 

_ Low Offset Voltage ............. 150JlVMax. 

• Low Offset Voltage Drift ....... 2.5JlVtC Max. 

• Five Times PM108A Load Current ..... 5 mAMin. 

Plus the Outstanding PM108A Features 

• Low Offset Current .. . . . . . . . . . . . 200 pA Max. 

• Low Bias Current ............. " 2.0 nA Max . 

• Low Power Consumption .... 18 mW max. @ ±15V 

• High Common Mode Input Range ... , ±13.5V Min. 

• MI L-STD-883A Class B Processing Available 

• Silicon-Nitride Passivation 

COMPENSATION CIRCUITS 

ALTERNATE 

OUTPUT 

R, 
CS~R, +Rz c. 
CS"OOpF 

(Improves rejection of power supply 
noise by a factor of ten) 

STANDARD 

R, 

OUTPUT 

R, 
C'~R,+R~ c. 
c •• 30pF 

PIN CONNECTIONS AND ORDERING INFORMATION 

INVERTING 
IN~UT 2 

TOP VIEW 

~-~~6wj'PUj' 

V- (CASEI 4 

TO-99 (J-Suffixl 

ORDER: OP-08AJ 
OP-088J 
OP-OOCJ 
OP-OOEJ 
OP-08FJ 
OP-08GJ 

Miiitary Temperature 
Range Devices 

With MIL-STD-883A 
Class 8 Processing 

ORDER: OP08-883-AJ 
OP08-883-8J 
OPOO-883-CJ 
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PMI OP-12 
PRECISION LOW INPUT CURRENT OP AMP 

GENERAL OEseR IPTION 

The PMI OP-12 is an improved version of the popular LM108A . 

low power op amp. The OP-12 is internally compensated and 
its chip dimensions are only 42 x 58 mils. Additionally, the 

OP-12 has a three times lower offset voltage and a two times 
lower offset voltage drift. The total worst case input offset 
voltage over -55°C to +125°C for the OP-12 is only 350J1V 

while the 108A has 900J1V to 1000J1V for these conditions. 
In addition the OP-12 drives a 2kQ load. This is five times the 

output current capability of the 108A. This excellent per
formance is achieved by applying PMI's ion-implanted super 

beta process and on-chip zener-zap trimming capabilities. The 

internal compensation makes this op amp ideal for hybrid 

assembly applications 

SIMPLIFIED SCHEMATIC 

OP-12 SCHEMATIC DIAGRAM 

o 0-
3 ---<I~-l 
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INTERNALLY COMPENSATED 

FEATURES 

_ Low Offset Voltage .. . . . . . . . . . .. 150J1V Ma·x. 

_ Low Offset Voltage Drift ........ 2.5J1VtC Max. 

• Five Times PM108A Load Current ..... 5 rnA Min. 

• Internal Frequency Compensation 

Plus the Outstanding PM108A Features 

• Low Offset Current .......... ; . . 200 pA Max. 

• Low Bias Current .............. 2.0 nA Max. 

• Low Power ~onsumption .... 18 mW max. @ ±15V 

• High Common Mode Input Range. . .. ±13.5V Min. 

• MI L-STD-883A Class B Processing Available 

• SiI,icon-Nitride Passivation 

PIN CONNECTIONS AND ORDERING INFORMATION 

INVERTING 
INPUT 2 

TOP VIEW 

NC 

~---''''''6 OUTPUT 

TO-99 (J-Suffix) 

ORDER: OP-12AJ 
OP-12BJ 
OP-12CJ 
OP-12EJ 
OP-12FJ 
OP-12GJ 

Military Temperature Range Devices 
With MI L-STD-883A Class B Processing 

ORDER: OP12-883-AJ 
OP12-883-BJ 

OP12-883-CJ 
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Supply Voltage 
OP-OSA!12A, OP-OS8!128, OP-OSC!12C 
OP-OSE/12E, OP-OSF/12F, OP -OSG/12G 

Internal Power Dissipation (Note 1) 
Differential Input Current (Note 2) 
Input Voltage (Note 3) 
Output Short Circuit Duration 

±20V 
±lSV 

500mW 
±10mA 

±15V 
Indefinite 

NOTE 1: Maximum package power dissipation vs. ambient 

temperature: 

Package Type 

TO-99 (J) 

Maximum 
Ambient 

Temperature 
for Rating 

BO°C 

Derate Above 
Maximum 
Ambient 

Temperature 

7.1 mWfC 

OFFSET VOLTAGE TEST CIRCUIT 

200Kn 

Vo 
Vos= 1000 

Operating Temperature Range 
OP-OSA/12A, OP-OS8/128, OP-OSC/i2C -55°C to +125°C 
OP-OSE/12E, OP-OSF/12F, OP-OSG/12G O°C to +70°C 

Storage Temperature Range -65°C to+150° C 
Lead Temperature Range 

(Soldering, 60 sec) 300°C 

NOTE 2: The inputs are shunted with back-to-back diodes for 
overvoltage protection. Therefore, excessive current will flow 
if a differential input voltage in excess of 1 V is applied between 
the inputs un!ess some limiting resistanCe is piOvided. 

NOTE 3: For supply vol.tages less than ±15V, the absolute 
maximum input voltage is equal to the supply voltage. 

BURN-IN CI RCUIT 

+18V 

6 

LOW FREQUENCY NOISE TEST CIRCUIT 
(0.1 TO 10 Hz) 

860 

10Kn 

SlA 

i !LJ !~'~n -15V 

SlB 

,000 ~_ lMn 

lOon 

~ 
NOTES: 1. Sl CLOSED MEASURES en (Vall. 

2. S1 OPEN MEASURES en AND 1n (V021. 1n IS COMPUTED FROM THE 
TWO MEASUREMENTS 

3. SEE NOISE PHOTO OF en IN TYPICAL PERFORMANCE CURVES. 

i 
1 
I~' 
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ELECTRICAL CHARACTERISTICS OP-OSA OP-OSB OP-OSC 
OP-12A OP-12B OP-12C 

These specifications apply for Vs = ± 15V, T A = 25°C, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 

Input Offset Voltage Vos - 0.07 0.15 - 0.18 0.30 - 0.25 1.0 mV 

Input Offset Current los - 0.05 0.20 - 0.05 0.20' - 0.08 0;50 nA 

Input Bias Current IB - 0.80 2.0 - 0.80 2.0 - 1.0 5.0 nA 

Input Noise Voltage enp_p 0.1 Hz to 10Hz - 0.9 - - 0.9 - - 0.9 - p,V pop 

fo = 10Hz 22 22 22 
u: - - - - - - <.:l 

Input Noise Voltage Density en fo = 100Hz - 21 - - 21 - - 21 - nV/$z .c 
fo = 1000Hz - 20 .- - 20 - - 20 - :!:: 

inp_p O.lHz to 10Hz 3 3 
a 

Input Noise Current - - - - - 3 - pA Pop C 
a 

fo = 10Hz - 0.15 - - 0.15 - - 0.15 - ~ 
Input Noise Current Density in fo = 100Hz - 0.14 - - 0.14 - - 0.14 - pAl%" c 

fo = 1000Hz - 0.13 - - 0.13 - - 0.13 - .2 
Input Resistance - .~ 
Differential Mode Rin 26 70 - 26 70 - 10 50 - Mn (.) 

(J.) 
~ 

Input Voltage Range CMVR ±13.5 ±14.0 - ±13.5 ±14.0 - ±13.5 ±14.0 - V 
Q. 

Common Mode Rejection Ratio VCM= ±CMVR 104 120 - 1104 120 - 84 116 - dB 

Power Supply Rejection Ratio PSRR Vs = ±5V to ±15V 104 120 - 1104 120 - 84 116 - dB 

Large Signal Voltage Gain Avo 
RL;;.10Kn, Vo=±10V 80 300 - 80 300 - 40 250 -

V/mV 
RL;;' 2Kn, Vo = ±10V 50 150 - 50 150 - - 100 - ~ 

Maximum Output RL;;' 10Kn ±13.0 ±14.0 - ±13.0 ±14.0 - ±13.0 ±14.0 - '''!' 

'" VoM V ~ Voltage Swing RL;;' 2Kn ±10.0 ±12.0 - ±10.0 ±12.0 - ±10.0 ±12.0 -
-' ;: 

Slewing Rate SR RL;;' 2Kn - 0.12 - - 0.12 - - 0.12 - V Ip,sec 

Closed Loop Bandwidth BW AVCL = +1.0 - 0.80 - - 0.80 - - 0.80 - MHz 

Open Loop Output Resistance Ro Vo = 0,10 = 0 - 200 - - 200 - - 200 - n 

Power Consumption Pd 
V = ± 15V - 9 18 - 9 18 - 12 24 
V~ = ±5V 3 6 3 6 4 8 

mW - - -

The following specifications apply for Vs =. ±15V, -55°C';;;; T A';;;; +125°C, unless otherwise noted. 

Input Offset Voltage Vos - 0.12 0.35 - 0.28 0.60 - 0.40 2.0 mV 

Average I nput Offset 
TCVos - 0.50 2.5 1.0 3.5 1.5 10 p,VrC Voltage Drift - -

Input Offset Curtpnt los - 0.12 0.40 - 0.12 0.40 - 0.18 1.0 nA 

Average I nput Offset 
TClos - 0.50 2.5 0.50 2.5 1.0 5.0 pArC Current Drift - -

Input Bias Current IB - 1.2 3.0 - 1.2 3.0 - 1.8 10 nA 

Input Voltage Range CMVR ±13.5 ±14.0 - ±13.5 ±14.0 - ±13.5 ±14.0 - V 

Common Mode Rejection Ratio CMRR VCM = ±CMVR 100 110 - 100 110 - 80 106 - dB 

Power Supply Rejection Ratio PSRR Vs = ±5V to ±15V 100 110 - 100 110 - 80 106 - dB 

Large Signal Voltage Gain Avo RL ~ 5Kn, Vo = ±10V 40 120 - 40 120 - 15 80 - V/mV 

Maximum Output 
VoM 

RL ~ 10Kn " ±13.0 ±14.0 - ±13.0 ±14.0 - ±13.0 ±14.0 -
V Voltage Swing RL;;;' 5Kn ±10.0 '±13.0 - ±10.0 ±13.0 - ±10.0 ±12.0 -

Power Consumption Pd - 9 18 - 9 18 - 15 . 24 mW , 
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1:1 ~""Tnl"'A' "'UAnA,.. .... ~~.ft .............. OP-08E OP-OSF OP·08G 
'-'-I:.v, n'v""L vn""n""~ I t;nl;) II\J;) 

OP-12E OP-12F OP-12G 

These specifications apply for V s = ± 15V. T A = 25°C. unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 

Input Offset Voltage Vas - 0.07 0.15 - 0.18 0.30 - 0.25 1.0 mV 

Iput 'os 0.05 0.20 0.07 1.40 0.08 0.50 nA 

IB 0.90 

(f) 
!np-p 

0 fa = 10Hz - 22 - - 22 - - 22 -
~ Input Noise Voltage Density en fa = 100Hz -,. 21 - - 21 - - 21 - nV/$z 
:!: fo = 1000Hz - 20 - - 20 - - 20 _. 
0 

I N, lise Cu inp_p O.lH 10Hz C 
0 

fo = 10Hz 0.15 0.15 0.15 ~ - - - - - -
Input Noise Current Density in fa = 100Hz - 0.14 - - 0.14 - - 0.14 - pA/JHZ 

c fo = 1000Hz - 0.13 - - 0.13 - - 0.13 -0 

.~ Input Resistance -
Rin 26 70 13 60 10 50 Mn 

Differential Mode 
- - -

0 
(l) 

,Itage mge .5 '-a. 
Common Mode Rejection 

CMRR VCM= ±CMVR 104 120 102 120 84 116 dB 

I 
Ratio 

- - -

Power Supply Rejection 
PSRR Vs = ±5V to ±15V 104 120 102 120 84 116 dB 

Ratio 
- - -

Large Signal Voltage Gain Ava 
RL;;' 10K!!. Va = ±10V 80 300 - 80 300 - 40 250 -

V/mV 

~ 
RL;;' 2K!!. Vo = ±10V 50 150 - 30 120 - - 100 -

~ 
Maximum Output 

VoM 
RL;;' 10K!! ±13.0 ±14.0 - ±13.0 ±14.0 - ±13.0 ±14.0 -

V 
Voltage Swing RL;;' 2K!! ±10.0 ±12.0 - ±10.0 ±12.0 - ±10.0 ±12.0 -

-
ing 'L 12 IJJsec 

... 
'VCL 1.80 0.80 

Open Loop Output 
Ro Vo=O.lo=O - 200 - - 200 - - 200 - n 

Resistance 

Power Consumptiion Pd Vs=±15V - 9 18 - 9 18 - 12 24 
mW 

Vs = ±5V - 6 - 3 6 - 4 8 

; 

The following specifications apply for Vs = ± 15V. O"C .;;; T A.';;;+70°C, unless otherwise noted. 

Input Offset Voltage Vas - 0.10 0.26 - 0.23 0.45 - 0.32 1.4 mV 1 
Average Input Offset 

TCVos - 0.50 2.5 - 1.0 3.5 - 1.5 10 JJVrC 
Voltage Drift 

lOS 10 12 

Average Input Offset 
TClos - 0.50 2.5 - 1.0 5.0 - 1.0 5.0 pArC 

Current Drift 

Input Curren IB 1.0 2.6 1.2 5.2 1.4 6.5 

LS !.5 13.5 

Common Mode 
CMRR VCM = ±CMVR 100 116 - 100 11'6 - 80 112 - dB 

Rejection Ratio 

Power Supply 
PSRR Vs = ±5V to ±15V 100 116 - 100 116 - 80 112 - dB 

Rejection Ratio 
~ 

RL>2K!!. Va = ±10V 25 100 - 15 100 - - 80 -
Large Signal Voltage Gain Ava V/mV 

RL > 10K!!, Va = ±10V 60 200 - 60 200 - 25 150 -

Maximum Output RL> 10K!! ±13.0 ±14.0 - ±13.0 ±14.0 - 1013.0 ±14.0 -
V 

Voltage Swing VoM RL > 2K!! ±10.0 ±12.0 - ±10.0 ±12.0 - '+10.0 ±12.0 -
'"'. '-'~ .~~ "t""~ 
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TYPICAL PERFORMANCE CURVES 

LOW FREQUENCY NOISE 

Rs = 0, BW = O.lHz to 10Hz 

5 mV/div AT OUTPUT 

0.5 IN/div REFERRED TO INPUT 

OPEN LOOP GAIN (Avo) AND PHASE 
VS. FREQUENCY 

~ 

" I',=" 
PHASE -IT-"",' '~~3¢ 

" " 'f 

c .. ~'{' c"3¢fl 

"l' " // 
C."'OOPI~, 

"'" 
./'7 ,c.' lOOP! 

-~ ~.:')( ./c"»p! 

","' ~ 
r--0N18 " ',~ -

VI -!1SV """-,, - r--T~'ic ,'\. 
'\. 

FREQUENCY {Hzl 

QUIESCENT CURRENT (lSY) VS. 
SUPPL Y VOLTAGE WITH 

TEMPERATURE AS A PARAMETER 

I 2I;'C 

-----~ .. ·c 
I --125"C - I 

i 
i 
I 

: i 

I 

Vcch VOLTSI 
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SMALL SIGNAL TRANSIENT RESPONSE 

100 

. 

10pF 

10KQ 

IN (,)---JV\,f\r-----f 

OPEN LOOP GAIN (Avo) VS. SUPPLY 
VOLTAGE (Vcc") WITH 

TEMPERATURE ASAPARAMETER 

~ =----r-- >s'c 

I 
I 

Vcc.t!VOLTS) 

QUIESCENT CURRENT (lSY) VS. 
TEMPERATURE WITH SUPPLY 
VOLTAGE AS A PARAMETER 

.zav 

V ~ ~15V ........... 

~ V >sv --

125QC 

.... 'c 

V ~ V V -............. ~ / V " :/ " 
.. -36 -15 15 10& 

TEWERATURE rei 

LARGE SIGNAL TRANSIENT RESPONSE 

TRANSIENT RESPONSE 
TEST CIRCUIT 

~-'----~--OOUT 

100pF 

INPUT BIAS CURRENT 
AND INPUT OFFSET CURRENT 

VS. TEMPERATURE 

............. r--. . ' 

----... 
I'--------

~ 
I'-- r--_ 

TEMPERATURE. Qc 

-

POWER SUPPLY REJECTION RATIO (PSRR) 
VS. FREQUENCY 

FREClI..IENCY(Hd 
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PMI IMPROVED PM4136 IOP-091 
QUAD MATCHED 741-TYPE OPERATIONAL AMPLIFIER 

GENERAL DESCRIPTION 

The OP-09 provides four matched 741-type operational 
amplifiers in a single 14-pin DIP package. The OP-09is pin 
compatible with the RM4136 and RC4136 amplifiers. The 
amplifiers are matched for common mode rejection ratio and 
offset voltage. These parameters are very important in the 
design of instrumentation amplifiers. In addition the amplifier 
is designed to have equal positive-going and negative-going 
slew rates. This is a very important consideration for good 
audio system performance. 

Each of the four amplifiers has the proven OP-02 advantages 
of low noise, low drift and excellent long term stability. Preci
sion Monolithics' exclusive Silicon-Nitride "Triple Passivation" 
process eliminates "popcorn noise" and provides maximum 
reliability and long term stability of parameters for lowest 
overall system operating cost. 

EQUIVALENT SCHEMATIC 

(1/4 CIRCUIT SHOWN) 

(-)IN 

(+) IN o---r---t=::::.~_ 

....... -+--+---+--0 OUT 

864 

FEATURES 

• Guaranteed Vos. . . . . . . 500~ V MAX. 
• Guaranteed Matched CMRR ........ 94 dB MIN. 
• Guaranteed Matched Vos ........ 750 jlV MAX. 
• RM4136/RC4136 Direct Replacements 

• Low Noise 
• Silicon-Nitride Passivation 
• Int~rnal Frequency Compensation 
• Low Crossover Distortion 
• Continuous Short Circuit Protection 
• Low Input Bias Current 

The OP-09 is ideal for use in designs requiring minimum space 
and cost while maintaining OP-02-type performance. OP-09's 
with processing per the requirements of MIL-STD-883A are 
available. For dual-741-type versions, see the OP-04 and OP-14 
data sheets. 

PIN CONNECTIONS 

-INPUT (A) I 

+ INPUT (A) 2 

OUTPUT (A) 3 

OUTPUT (B) 4 

+ INPUT (8) 5 

- INPUT (8) 6 '"'-~~ 

v- 7 

.---1--014 -INPUT (0) 

13 +INPUT (D) 

12 OUTPUT (D) 

" v+ 
10 OUTPUT (e) 

9 + INPUT (e) 

- ............... j 8 -INPUT (e) 

TOP VIEW 

ORDERING INFORMATION 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 

ORDER: 0P09-883-AY 
OP09-883-BY 
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PMI IMPROVED LM148 OP-11 
QUAD MATCHED 741-TYPE OPERATIONAL AMPLIFIER 

GENERAL DESCRIPTION 

The OP-11 provides four matched 741-type operational 
amplifiers in a single 14-pin DIP package. The OP-l1 is pin 
compatible with the LM148 and LM348 amplifiers. The 
amplifiers are matched for common mode rejection ratio and 
offset voltage. These parameters are very important in the 
design of instrumentation amplifiers. In addition the amplifier 
is designed to have equal positive-going and negative-going 
slew rates. This is a very important consideration for good 
audio system performance. 

Each of the four amplifiers has the proven OP-02 advantages 
of low noise, low drift and excellent long term stability. Preci
sion Monolithics' exclusive Silicon-Nitride "Triple Passivation" 
process eliminates "popcorn noise" and provides maximum 
reliability and long term stability of parameters for lowest 
overall system operating cost . 

. EQUIVALENT SCHEMATIC 

(1/4 CIRCUIT SHOWN) 

(-lIN 

(+) IN o-...-1f----+--....J. 

L..--+--+--+-o OUT 

©IC MASTER 1978 

FEATURES 

• Guaranteed Vos' . . . . . . 500,u V MAX. 

• Guaranteed Matched CMRR ..... :.. 94 dB MIN. 
• Guaranteed Matched Vos ......... 750,uV MAX. 
• LM148/LM348 Direct Replacements 

• Low Noise 
• Silicon-Nitride Passivation 
• Internal Frequency Compensation 
• Low Crossover Distortion 
• Continuous Short Circuit Protection 

• Low Input Bias Current 

The OP-ll is ideal for use in designs requiring minimum space' 
and cost while maintaining OP-02-type performance. OP-11's 
with processing per the requirements of M I L-STD-883A are 
available. For dual-741-type versions, see the OP-04 and OP-14 
data sheets. 

PIN CONNECTIONS 

OUT4 IN4 v- IN 3 OUT 3 

14 13 12 11 10 

4 

OUT 1 IN 1 v+ IN 2 

TOP VIEW 

ORDERING INFORMATION 

ORDER: OP-11AYJ -55°C TO +125°C 
OP-11BY 

OP-11EYJ 00CTO+700C 
Op·11FY 

Military Temperature Range Devices 
With MI L-STD-883A Class B Processing 

ORDER: OP11-883-AY 
OP11-883- BY 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation (Note 1) 

Differential Input Voltage 

Input Voltage 

±22V 

800mW 

±30V 

Supply Voltage 

Output Short Circuit Duration Continuous 

(One Amplifier Only) 

Storage Temperature Range _65° to +150°C 

Lead Temperature Range (Soldering, 60 sec) 300°C 

MATCHING CHARACTERISTICS 

Operating Temperature Range· 

OP-09A, OP-09B, OP-ll A, OP-l1 B 

OP-09E, OP-09F, OP-ll E, OP -11 F 

-55°C to +125°C 

O°C to +70°C 

Note 1: Maximum package power dissipation vs. ambient 

temperature. 

MAXIMUM AMBIENT DERATE ABOVE 
TEMPERATURE MAXIMUM AMBIENT 

FOR RATING TEMPERATURE 
14 Pin DIP (Y) SO°C 10 mWtC 

OP-09A g~:~9E OP-09B OP-09F 
OP-llA - 1 E OP-l1B OP-ll F 

These specifications app!y for Vs = ±15V, TA = 25°C, Rs';;;; 100n, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 

Input Offset Voltage Match t:..Vos - 0.5 0.75 - O.S 2.0 mV 

Common Mode Rejection 
t:..CMRR VcM = ±CMVR 

- 1.0 20 - 1.0 20 JJ.V/v 
Ratio Match 94 120 - 94 120 - dB 

These specifications apply for Vs = ±15V, -55°C';;;; TA .;;;; +125°C for OP-09A and OP-09B, O°C.;;;; T A';;;; +70°C for OP-09E and OP.Q9F 
Rs .;;;; lOOn unless otherwise noted. 

Input Offset Voltage Match t:..Vos 

Common Mode Rejection 
t:..CMRR VcM = ±CMVR Ratio Match 

MATCHING PARAMETER DEFINITIONS 

COMMON MODE REJECTiON RATtO MATCH (~CMRR). 

The difference between the common-mode rejection ratios 

(expressed in volt/volt) of side A and side B. ~CMRR in 

dB = -20 10910 (.1CMRR in volt/volt). Match exists between 

any two amclifiers. 

OP-09/0P-11 DEFINITIONS 

INPUT OF FSET VOLTAGE (Vos) 
The voltage which must be applied between the input terminals to 
obtain zero output voltage with no load. 
!NPUT OFFSET CURRHJT Oos) 
The difference between the currents into the two input terminals 
when the output is at zero volts with no load. 
INPUT BIAS CURRENT (IB) 
The average of the currents !nto the two input terminals when the 
output is at zero volts with no load. 
INPUT VOLTAGE RANGE (CMVR) 
The range of common-mode voltage on the input terminals for 
which the common-mode reject ion specificat ions apply. 
COMMON-MODE REJECTION RATIO (CMRR) 

The ratio of the Input voltage range to the peak-to-peak change in 
input offset voltage over this range. 
POWER SUPPLY REJECTION RATIO (PSRR) 
The inverse ratio of the change in input offset voltage to the change 
in power supply voltage producing it. 
MAXIMUM OUTPUT VOLTAGE SWING (Vom) 
The peak output voltage that can be obtained without clipping. 
LARGE SIGNAL VOLTAGE GAIN (Avo) 
The ratio of the change in output voltage (over a specified range) to 

the change in input voltage producing it. 

866 

- 0.6 1.0 - 1.0 2.5 mV 

- 3.2 20 - 3.2 20 uV/v 
94 110 - 94 110 - dB 

INPUT OFFSET VOLTAGE MATCH (.~Vos). The differ

ence between the offset voltages of side A and side B; 

(VOSA - VOSB). Using amplifier A as reference then /:;, VOS 

= VOSN - VOSA. 

AVERAGE OFFSET VOLTAGE DRIFT (TCVos) 
The ratio of the change in the offset voltage to the change in tem
perature producing it. 
AVERAGE OFFSET CURREi"liT DRiFT iTCiosi 
The ratio of the change in the offset current to the change in 
temperature producing it. 
POWER DISSIPATION (Pd) 
The total power dissipated in the amplifier w!th the output at zero 
volts and no load. 
UNITY GAIN CLOSED LOOP BANDWIDTH (BW) 
The frequency at which the magnitude of the small signal voltage 
gain of the amplifier, operated closed-loop as a unity-gain follower, 
is 3dB beiow unity. 
INPUT NOISE VOLTAGE (enp-pl 
The peak to peak noise voltage in a specified frequency band. 
INPUT NOISE VOLTAGE DENSITY (en) 
The rms noise voltage in a 1 Hz band surrounding a specified value 
of frequency. 
INPUT NOISE CURRENT (inp-p) 
The peak to peak noise current in a specified frequency band. 
INPUT NOISE CURRENT DENSITY (in) 
The rms noise current in a 1 Hz band surrounding a specified value 
of frequency. 
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OP-09A OP-09B 
ELECTRICAL CHARACTERISTICS (Each Amplifier) OP-llA OP-llB 

These specifications for Vs = ±15V, T A = 25°C, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 

Input Offset Voltage Vos Rs ~ 10kn - 0.30 ·0.50 - 0.60 2.5 mV 

Input Off Current lOS 

IB 

D It:lt: Illdl tin 1.20 1.20 

Input 'Itage lange 

Common Mode Rejection Ratio CMRR VCM= ±CMVR 100 120 - 100 120 - dB 
Rs ~ 10kn 

Power Supply Rejection Ratio PSRR Vs = ±5 to ±15V 90 110 - 90 110 - dB CJ) 
Rs ~ 10kn () 

'oM :l ~. 
~ 

Large Signal Voltage Gain Avo Rl ~ 2kn 100 650 - 100 650 - V/mV 0 
Vo = ±10V C 

0 
,",v '''U II~L'V Pd '0 ~ 

enp-p C 
Input Noise Voltage Density en fo = 10Hz - 18 - - 18 - nV/.jHz .2 

fo = 100Hz - 14 - - 14 - CJ) 

fo = 1000Hz - 12 - - 12 - () 
Q) 

inp_p 
~ 

a... 
I Cha >It:(JcHdlIU dB 

Input Noise Current Density in fo = 10Hz - 1.8 - - 1.8 - pA/JI-i-; 
fo = 100Hz - 1.5 - - 1.5 -
'0 = 1000Hz - 1.2 - - 1.2 -

1.70 1.0 Ills 

-.: rge iign, ( ) o 20Vp-p 16 1 16 kHz 

~ 'VCl r--- ~ Risetime (Note2) AV = +1 - 80 120 - 80 120 nsec 

= VIN = 50mV 

Overshoot (Note 2 ) - 25 

The following specifications apply for Vs = ±15V, -55°C ~ T A ~ +125°C, unless otherwise noted. 

Input Offset Voltage Vos Rs ~ 10kn - 0.40 1.0 - 1.0 3.5 mV 

Average Input Offset Voltage TCVos Rs ~ 10kn - 2.0 10 - 4.0 15 ILVtC 
Drift (Note2) 

Input lOS 40 

lOS 

Bias Current 

Common Mode Rejection Ratio CMRR VCM= ±CMVR 100 120 - 100 120 - dB 
Rs;;' 10kn 

Power Supply Rej~6tion Ratio PSRR Vs = ±5 to ±15V 90 110 - 90 110 - dB 
Rs ~ 10kn 

large Signal Voltage Gain Avo Rl ~ 2kn 50 250 - 50 250 - VimV' 
Vo = ±10V 

u~ 

'0M 'l 

I Power :J
d '0 

NOTE 1: Total dissipation for all 4 amplifiers in package. 

NOTE 2: Parameter is not 100% tested. 90% of all units meet these specifications. 
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ELECTRICAL CHARACTERiSTiCS (Each Ampiifieri 
OP-09E OP-09F 
OP-11 E OP-11F 

these specifications for Vs = ±15V. T A = 25°C. unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 

Input Offset Voltage Vos Rs'-';; 10kn - 0.30 0.50 - 0.60 2.5 mV 

Inpi 0 lOS 25 50 nA 

IB 
~ 'u 

in 1.20 

Input Itage Inge 3 

Common Mode Rejection Ratio CMRR VCM= ±CMVR 100 120 - 100 120 - dB 
Rs'-';; 10kn 

en Power Supply Rejection Ratio PSRR Vs = ±5 to ±15V 90 110 - 90 110 - dB 
.2 Rs'-';; 10kn 
s::::. 
::: roM :l 

0 Large Signal Voltage Gain Avo Rl;;;' 2kn 100 650 - 100 650 - V/mV 
C 
0 Vo = ±10V 

:E ) )d '0 

C enp_p 
0 
'00 Input Noise Voltage Density en fo = 10Hz - 18 - - 18 - nV/..jHz 

0 fo = 100Hz - 14 - - 14 -
Q) fo = 1000Hz - 12 - - 12 -
~ 

0- 'np-p 

Cha' 
.,... 

130 

Input Noise Current DenSity in fo = 10Hz - 1.8 - - 1.8 - pAI..jHz 
fo = 100Hz - 1.5 - - 1.5 -
fo = 1000Hz - 1.2 - - 1.2 -

.70 Ip.s 

Large Signa' (ilote ') '0 'p-p 

.................... 'VCl 

Risetime (Note 2) AV = +1 - 80 120 - 80 120 nsec 
VIN =50mV , 

-
f The following specifications apply for Vs = ±15V. O°C .-.;; T A '-';;+70"C. unless otherwise noted. 

Input Offset Voltage Vos Rs 0;;; 10kn - 0.40 0.80 - 0.80 3.0 mV 

Average Input Offset Voltage TCVos Rs ~ 10kn - 2.0 10 - 4.0 15 p.vfc 
Drift (Note 21 

Inpi 'os 

Average :Ios 

Itage Inge 

Common Mode Rejection Ratio CMRR VCM= ±CMVR 100 120 - 100 120 - dB 

Rs;;;' 10kn 

Power Supply Rejection Ratio PSRR Vs = ±5 to ±15V 90 110 - 90 110 - dB 
Rs'-';; 10kn 

large Signal Voltage Gain Ava Rl;;;' 2kn 50 250 - 50 250 - V/mV 
Vo=±10V 

... 
roM Il 

,." 

'd ..... ~ '~"""I-"'V' '0 

NOTE 1: Total dissipation for all 4 amplifiers in package. 

NOTE 2: Parameter is not 100% tested. 90% of all units meet these specifications. 
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TYPICAL PERFORMANCE CURVES 

OFFSET VOLTAGE VS TEMPERATURE 
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I TYPICAL PERFORMANCE CURVES 

CHANNEL SEPARATION VS FREQUENCY 
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PMI IMPROVED PM155A DP-15 
PRECISION JFET INPUT OPERATIONAL AMPLIFIER 

GENERAL DESCRIPTION 
The OP-15 provides an excellent combination of high speed 
and low input offset voltage. In addition the OP-15 offers the 
speed of the 156A op amp with 155A dissipation. To further 
enhance the excellent input parameters, the OP-15 uses bias 
current compensation to maintain low input bias current at 
elevated temperatures. 

The OP-15 was designed to provide real precision performance 
along with its high speed. For example the 500JiV offset 
voltage yields less than 1/2 LSB error in a 12 bit, 5V DAC. 
Although the OP-15 can be nulled, the design objective was to 
provide low offset voltage and drift WITHOUT NULLING. 
Systems become MORE COST-EFFECTIVE as the number of 
error correcting "knobs" decrease. PMI achieves this per
formance by use of an improved BI-FET process coupled with 
on-chip zener-zap offset trimming. 

Most high speed monolithic op amps give settling time specifi
cations to 0.01% error band, and so does PM I. Since 0.01% of 
10V is 1 mV, it is surprising that these same op amps have 
offset voltage errors in the 0.02% to 0.3% range. A large num
ber of applications are in the 0.05% to 0.1% range, and PM I 
also gives specs for these error bands in its settling times. The 
fact that 500J-LV is only 0.005% of 10V is why PMI specifies 
settling time to a true 0.01% error band. 

The combination of low input offset voltage of 500JiV MAX., 
slew rate of 17V /Jisec, and settling time of 900nsec-to 0.1%-

SIMPLIFIED SCHEMATIC DIAGRAM 

'NOTE R.l RS ARE ELECTRONtCALl Y ADJUSTED ON CHIP FOR MINIMUM OFFSET VOL TAGE 

©IC MASTER 1978 

Vo 

LOW SUPPLY CURRENT 

FEATURES 

- High Slew Rate ... ,.............. 17V/Jis 
- Fast Settling to ±0.1% .............. 900 nsec 
- Low Input Offset Voltage ......... 500 JiV MAX 
_ -Low Input Offset Voltage Drift ....... 2.0 JiVrC 
_ 156 Speed with 155 Dissipation 
_ Wide Bandwidth ........ . . . . . . . . . .. 6 MHz 
_ Minimum Slew Rate Guaranteed on All Models 
_ Temperature Compensated Input Bias Currents* 
_ Guaranteed Input Bias Current @ 125°C .. gnA MAX 
_ Bias Current Specified WARMED .UP Over Temp. 
_ Internal Compensation 
_ Low Inp~t Noise Current ......... 0.01 pA yHZ 
_ High Common Mode Rejection Ratio ...... 100dB 
_ Models With MIL-STD-883A Class B 

Processing Available From Stock 

makes the OP-15 a true precision, high speed op amp. The 
additional features of low supply current coupled with an inp 
bias current of 9nA at 125°C ambient (not iunction) temper
ature makes the OP-15 useful in a wide range of applications. 

Applications include high speed amplifiers for current output 
DAC's, active filters, sample-and-hold buffers, and photocell 
amplifiers. For additional precision JFET op amps, see the 
OP-16 and OP-17 data sheets. 

PIN CONNECTIONS 

N.C TOPVIEW 

BALANCe' 8 7V+ 

-IN 2 6 our 

+ IN 3 + 5 BALANCE 

4 V-(CASE) 

TO-99 IJ-Sutfoxl 

ORDERING INFORMATION 

ORDER: OP-15AJ] 
OP-15BJ 
OP-15CJ 

OP-15EJ 1 
OP-15FJ 
OP-15GJ 

Military Temperature Range Devices 
With MIL-STD-883A Class B ProceSSing 

ORDER: OP15-883-AJ 
ORDER OP15-883-BJ 

OP15-883-CJ 

871 
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I ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

OP·15A, OP·15B, OP·15E, OP·15F 
OP·15C,OP·15G 

Internal Power Dissipation 
All Devices 

(The TO·99(J) package must be derated based 
on a thermal resistance of 150° CIW junction 
to ambient or 45° C/W junction to case.) 

±22V 
±18V 

500mW 

Operating Temperature Range 

OP·15A, OP·15B, OP·15C 
OP·15E, OP·15F, OP-15G 

-55°C to +125°C 
O°C to +70°C 

Maximum Junction Temperature IT J) 
All Devices 

Differential Input Voltage 
OP·15A, Op·15B, Op·15E, OP·15F 
OP·15C,OP·15G 

Input Voltage 

OP·15A, OP·15B, OP·15E, OP·15F 
OP·15C,OP·15G 

(Unless otherwise specified the absolute 
maximum negative input voltage is equal 
to the negative power supply voltage,) 

Output Short Circuit Duration 

Storage Temperature Range 

Lead Temperature Range (Soldering, 60 sec) 

±40V 
±30V 

±20V 
±16V 

Indefinite 

-65°C to +150°C 

+3OO°C 

ELECTRICAL CHARACTERISTICS OP·15A Op·15B OP-15C 

These specifications apply for V s = ± 15V, T A = 25° C, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 

Input Offset Voltage Vos Rs = 50U - 0.2 0.5 - 0.4 1.0 - 0.5 3.0 mV 

Input Offset Current los TJ ·25°C (Note 1) - 3.0 10 - 3.0 20 - 3.0 50 pA 
Device Operating - 5.0 22 - 5.0 40 - 5.0 100 

Input Bias Current IB TJ = 25°C (Note 1) - 15 50 - 15 100 - 15 200 pA 

Device Operating - 18 110 - 18 200 - 18 400 

Input Resistance Rin - 1012 - - 1012 - - 1012 - U 

Large Signal Voltage Gain Avo RL;;;' 2KU, 100 240 - 75 220 - 50 200 - V/mV 
Vo = ±10V 

Output Voltage Swing VoM RL = 10K ±12 ±13 - ±12 ±13 - .t12 ±13 - V 
RL =2K ±11 ±12.7 - ±11 ±12.7 - ±11 ±12.7 -

Supply Current ISY - 2.7 4.0 - 2.7 4.0 - 2.8 5.0 mA 

Slew Rate SR AVCL = +1.0 10 17 - 7.5 16 - 5.0 15 - V/jJsec 

GainlBandwidth Product GBW 4.0 6.0 - 3.5 5.7 - 3.0 5.4 - MHz 

Clo'sed Loop Bandwidth CLBW AVCL =' +1.0 - 14 - - 13 - - 12 - MHz 

Settling Time ts t( 0.01% - 2.2 - - 2.3 - - 2.4 - jJS 

to 0.05% (Note 2) - 1.1 - - 1.1 - - 1.2 -
to 010% - 0.9 - - 0.9 - - 1.0 -

Input Voltage Range CMVR ±10.5 +14.8 - ±10.5 +14.8 - ... 10 ., +14.8 - IV I ,-' .... 
-11.5 -11.5 -11.5 

Common Mode Rejection Ratio CMRR VCM = ±CMVR 86 100 - 86 100 - 82 96 - dB 

Power Supply Rejection Ratio PSRR lVs = :.10V to ±20V 86 100 - 86 100 - - - - dB 
Vs = ±10V to ±15V - - - - - - 82 100 -

Input Noise Voltage Density en fo = 100Hz - 20 -
I 

- 20 - - 20 - nV/v'FIz 
fo = 1000Hz - 15 - - 15 - I 15 - I 

Input Noise Current Density in fo = 100Hz - 0.01 - - 0.01 - - 0.01 - pA/v'FIz 
fo = 1000Hz - 0.01 - - 0.01 - - 0.01 -

Input Capacitance CIN - 3.0 - - 3.0 - - 3.0 - pF 

The following specifications apply for Vs = ±15V, -55°C';;; T A';;; +125°C. unless otherwise noted. 

Input Offset Voltage Vos JRs = 50n - 0.4 0.9 - 0.7 2.0 - 0.9 4.5 mV 

A\ferage Input Offset Voltage 
Drift (Note 3) 

Without External Trim TCVos - 2.0 5.0 - 3.0 .10 - 4.0 15 jJvtc 

With External Trim TCVosn Rp = 100KU - 2.0 - - 3.0 - - 4.0 -

Input Offset Current (Note 1) los T J = 125°C - 0.6 4.0 - 0.8 6.0 - 1.0 9.0 nA 

TA = 125°C 

I 
- 0.8 ! 7.0 - I 1.2 11 - 1.5 17 

Device Operating 

Input Bias Current (Note 1) IB TJ = 125°C I - 1.2 I 5.0 - I ·U? 7.5 - ! 1.8 ! 10 nA 
IT = 125°C - 1.1 9.0 - 2.2 14 - 2.7 19 

I DeVice Operating 
IA 

Input Voltage Range CMVR ± 10.4 +14.6 - ±10.4 +14.6 - ± 10.25 +14.6 - V 

-11.3 -11.3 -11.3 

Common Mode Rejection Ratio CMRR VCM = ±CMVR 85 97 - 85 97 - 80 93 - dB 

Power Supply Rejection Ratio PSRR V s,= ±10V,to ±20V 85 97 - 85 97 - - - - dB 

Vs = ±10V to ±15V - - - - - - 80 93 -
Large Signal Voltage Gain Avo RL;;;' 2K, 35 120 - 30 110 - 25 100 - V/mV 

Vs = ±10V 

Maximum Output Voltage Swing VoM Rl ~ 10KU ±12 ± 13 - ±12 ±13 - ±12 ±13 - V 
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ELECTRICAL CHARACTERISTICS OP-15E OP-15F OP:15G 

These ".."a.1 '''ClL'U'''' 's -A ~oC. UU't:'Y'II"t: noted 

1 .. - Test Min Typ Max Min Typ Max Min Typ Max Units -0.0 ......... 

I lput Offset Voltage iVos IRs 50n 0.2 0.5 0.4 1.0 0.5 3.0 IV 

Input Offset Current los IT J = 25°C (Note 1) - 3.0 10 - 3.0 20 - 3.0 50 pA 

Device Operating - 5.0 22 - 5.0 40 - 5.0 100 

Input Bias Current IB IT J = 25°C (Note 1) - 15 50 - 15 100 - 15 1200 pA 

Device Operating - 18 110 - 18 200 - 18 1400 

lput ~~~'~LU' Rin 
112 .12 112 

Large Signal Voltage Gain Avo RL;;;' 2Kn. 1100 240 - 75 220 - 50 200 - V/mV 
- Vs = ±10V 

Output Volt.age Swing YoM RL = 10K 1±12 ±13 - ±12 ±13 - ±12 ±13 - V 

RL =2K 1±11 ±12.7 - ±11 ±12.7 - ±11 ±12.7 - tJ) 
0 

Ipply ISY 4.0 .c. 
~ 

SI AVCL '.5 
-, 

0 
in ~ Product GBW :.0 6.0 :.5 5 .. 5.0 i.4 MHz C 

0 
lOP 8allUVY'ULI .C AVCL ~ 

Settling Time ts to 0.01% - 2.2 - - 2.3 - - 2.4 - p.s C 
to 0.05% (Note 2) - 1.1 :... - 1.1 - - 1.2 - 0 

to 0.100"{' - 0.9 - - 0.9 - - 1.0 - :~ 
0 

Input Voltage Range CMVR ±10.5 +14.8 - ±10.5 +14.8 - ±10.3 +14.8 - V Q) 
'-

-11.5 -11.5 -11.5 0.' 
'''J,,,.LOVI CMI VcM 1 

Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 86 100 - 86 100 - - - - dB 

Vs = ±10V to ±15V - - - - - - 82 100 -
Input Noise Voltage Density en fo = 100Hz - 20 - - 20 - - 20 - nV/.jHz 

fo = 1000Hz - 15 - - 15 - - 15 - .. 
Input Noise Current Density in fo = 100Hz - 0.01 - - 0.01 - - 0.01 - pA/..jHz ~ -fo = 1000Hz - 0.01 - - 0.01 - - 0.01 - ~ 

~ 

Ic 
~ 

• 
The following '" appl' for Vs ±15VO°C:;;;; T A:;;;; -70°C, unless ''', ." , ..... noted 
Inp Offse Voltage Vos IRs son 03- 0.75 0.55 1.5 0.7 3.8 mv 
Average Input Offset 
Voltage Drift (Note 3) 

Without External Trim TCVos - 2.0 5.0 - 3.0 10 - 4.0 15 p.vfc 

With External Trim TCVosn Rp = 100Kn - 2.0 - - 3.0 - - 4.0 -

Input Offset Current los T J = +70°C (Note 1) - 0.04 0.30 - 0.06 0.45 - 0.08 0.65 nA 

TA = +70°C - 0.06 0.55 - 0.08 0.80 - 0.10 1.2 
Device Operating 

Input Bias Current IB T J = +70°C (Note 1) - 0.10 0.40 - 0.12 0.60 - 0.14 0.80 nA 

TA = +70°C - 0.13 0.75 - 0.16 1.1 - 0.19 1.5 
Device Operating 

Input Voltage Range CMVR ±10.4 +14.7 - 10.4 +14.7 - ±10.25 +14.7 - V 
-11.4 -11.4 -11.4 

Coml Modi 'J' R, til CMRR VCM .'CMVI=f 85 98 85 98 80 94 dB 

Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 85 98 - 85 98 - - - - dB 

Vs = ±10V to ±15V - - - - - - 80 94 -

Large Signal Voltage Gain Avo RL;;;' 2K, 65 200 - 50 180 - 35 130 - V/mV 
Vs = ±10V 

'V'CI .... " -'UI Itage ing 'oM RL ± 

NOTE 1: Due to limited production test times the bias currents correspond to junction temperatures. The bias current vs. time (after power-on) 
curve clarifies this point. Since most amplifiers (in use) are on for more than 1 second. PMI also specifies the bias current for the 
warmed-up condition. The warmed-up bias current value is correlated to the junction temp. value via the curves of IB vs. T J and 18 
vs. T A. PMI has a bias current compensation circuit which gives improved bias current over the standard JFET input op amps. IS and 
los are measured at VCM = O. 

NOTE 2: Settling time is defined here for a unity gain inverter connection using 2Kn resistors. It is the time required for the error voltage (the 
voltage at the inverting input pin on the amplifier) to settle to within a specified percent of its final value from the time a 10V step 
input is applied to the inverter. See settling time test circuit. 

NOTE 3: Parameter is not 100% tested. 90% of all units meet these specifications. 
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I BASIC CONNECTIONS 

INPUT OFFSET VOLTAGE NULLING 

~
OOKll 

o--2J '::" 7 1 

, 5 6 

o---! + 4 

V-

NOTE Vos CAN BE T~IMMED WITH POTENTIOMETE~S 
RANGING FROM 10Kfl TO lMl1 FOR MOST UNITS 

Tevos \/\IILL SE MINIMUM WHEN Vos IS ADJUSTED 
WITH A 100KU POTENTIOMETER 

APPLICATION INFORMATION 

DYNAMIC OPERATING CONSIDERATIONS 

SETTLING TIME TEST CIRCUIT 

21<llO.l% 

:JL 
SkllO.l% 

~ 2kll 0 1% 2 "'-J..7 I 
- • - ~ 6 .tzlN4416 

l!+ /...L VOUT 

F ~ f r
100PF 

lkll 

-15Vo-..... --+------I 
SUM~~ -... Skll 0.1" Av=-l 

As with most amplifiers, care should be taken with lead dress, component placement and supply decoupling in order to ensure stability. For 
example, resistors from the output to an input should be placed with the body close to the input to minimize "pick-up" and maximize the fre
quency of the feedback pole by minimizing the capacitance from the input to ground. 

A feedback pole is created when the feedback around any amplifier is resistive. The parallel resistance and capacitance from the input of the 
device (usually the inverting input) to ac ground set the frequency of the pole. In many instances the frequency of this pole is much greater than 
the expected 3 dB frequency of the closed loop gain and consequently there is negligible effect on stability margin. However, if the feedback 
pole is less than approximately six times the expected 3 dB frequency a lead capacitor should be placed from the output to the input of the op 
amp. The value of the added capacitor should be such that the RC time constant of this capacitor and the resistance it parallels is greater than 
or equal to the original feedback pole time constant. 

PACKAGE DIMENSIONS CHIP DIMENSIONS 

TO-99 (JI 

SPECIFICATION COMPARISON TABLE (OP-15 VS. LF155) 

SPECIFICATION CONDITION 

MAX Input 
Offset Voltage 

MAX Input 
Offset Voltage 

MAX Input 
Offset Voltage 
Drift 

MAX Input 
Bias Current 

MAX Input 

I Bias Current 

MAX Input 
Bias Current 

MAX Input 
Bias Current 

MIN Slew 
Rate 

MAX Supply 
Current 

TA=Full 

T A=25°C 
(f\iote) 

T A=25°C 

NOTE: Warmed up bias current. 

OP-15A 

O.5mV 

O.9mV 

50pA 

110pA 

5.0nA 

9.0nA 

4.0mA 

LF155A OP-158 OP-15C 

2.0mV 1.0mV 13.0mV 

2.5mV 2.0mV 4.5mV 

I 50pA 1100PA 1200PA 

I NO 
SPEC 

25nA 

NO 
SPEC 

4.0mA 

1200pA 

7.5nA 

14nA 

4.0mA 

\400PA 

lOnA 

19nA 

5.0mA 

LF155 

5.0mV 

7.0mV 

NO 
SPEC 

100pA 

NO 
SPEC 

50nA 

NO 
SPEC 

4.0mA 

.I~' ~~~-. -_..':'';-•• --.I!!!!--.---l T _ - v;-. I 
~, ~ll ou,":'- , 

L 
NON INV ';\'""T 

OP-15E LF355A 

O.5mV 2.0mV 

O.75mV 2.3mV 

50pA 

,110pA 

O.4nA 

O.75nA 

4.0mA 

SOpA 

NO 
SPEC 

5nA 

NO 
SPEC 

4.0mA 

I 
v~ 'Ul~ 1 

OP-15F OP-15G 

1.0mV 3.0mV 

1.5mV 3.8mV 

lOOpA 200pA 

, 200pA 400pA 

O.6nA O.8nA 

1.1nA 1.5nA 

4.0mA 5.0mA 

LF355 

10mV 

13mV 

NO 
SPEC 

200pA 

NO 
SPEC 

BnA 

NO 
SPEC 

4.0mA 

1 
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PMI IMPROVED PM156A OP-16 
PRECISION' JFET INPUT OPERATIONAL AMPLIFIER 

GENERAL DESCRIPTION 
The OP-16 offers a performance combination not usually 
found in the same op amp-high speed and low input offset 
voltage. Not only does the OP-16 out-perform the 156A in 
speed and error band, but it is clearly superior to several more 
costly hybrid and dielectrically-isolated op amps. In addition, 
the OP-16 uses bias current compensation to maintain low 
input bias current at elevated temperatures. 

The OP-16 was designed to provide real precision performance 
along with its high speed. For example the 500~V offset 
voltage yields less than 112 LSB error in a 12 bit, 5V DAC. 
Although the OP-16 can be nulled, the design objective was to 
provide low offset voltage and drift WITHOUT NULLING. 
Systems become MORE COST-EFFECTIVE as the nl!mber of 
error correcting "knobs" decrease. PM I achieves this per
formance by use of an improved BI-FET process coupled with 
on-chip zener~zap offset trimming. 

Most high speed monolithic op amps give settling time specifi
cations to 0.01% error band, and so does PM\' Since 0.01% of 
10V is 1 mV, it is surprising that these same op amps have 
offset voltage errors in the 0.02% to 0.3% range. A large num
ber of applications are in the 0.05% to 0.1% range, and PMI 
also gives specs for these error bands in its settling times. The 
fact that 500~V IS only 0.005% of 10V is why PMI specifies 
settling time to a true 0.01% error band. 
The combination of low input offset voltage of 500~V MAX., 
slew rate of 25V/J1Sec, and settling time of 700nsec-to 0.1%-

SIMPLIFIED SCHEMATIC DIAGRAM 

V· 

." 

·~()"t fo!' Ril ARt tlE:CTRONICALl Y AOJUSTFOON(HIP FOR MII\:IMUM Off Sf T VOUAGf 
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WIDE BANDWIDTH 

FEATURES 
_ High Slew Rate .................. 25V I~s 
_ Fast Settling to ±0.1% . _ ............ 700 nsec 
_ Low Input Offset Voltage ......... 500 ~V MAX 
_ Low Input Offset Voltage Drift ....... 2.0 ~vtc 

- Wide Bandwidth ................... 8MHz 
- Minimum Slew Rate Guaranteed on All Models 
- Temperature Compensated Input Bias Currents.* 
_ Guaranteed Input Bias Current @ 125°C .. 11nA MAX 

• Bias Current Specified WARMED UP Over Temp. 

- Internal Compensation 
- Low Input Noise Current ......... 0.01 pA..JHZ 
_ High Common Mode Rejection Ratio ..... 100dB 

- Models With MIL-STD-883A Class B 
Processing Available From Stock 

makes the OP-16 a true precision, high speed op amp. Because 

of the input bias current compensation, the maximum input 
bias current at 125°C ambient (not junction) temperature is 
only 11nA. This kind of performance makes the OP-16 useful 
in a wide range of applications. 

Applications include high speed amplifiers for current output 
DAC's, active filters, sample-and-hold buffers, and photocell 
amplifiers. For additional precision JFET 0'0 amps, see the 
OP-15 and OP-17 data sheets. 

PIN CONNECTIONS 

N.C. TOP VIEW 

M~,':~:'m 
"~ALANCE 

4 V-(CASEI 

TO 99 \J SuItt:..' 

ORDERING INFORMATION 

ORDER: OP-16At OP-16BJ -55°C TO +125°C 
OP-16CJ 
OP-16EJt OP-16FJ o°c TO +-70°C 
OP-16GJ 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 

ORDER: OP16-883-AJ 
OP16-883-BJ 
OP 16-883-CJ 
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Supply Voltage 
OP-16A, OP-1SB, OP-1SE, OP-1SF 
OP-1SC,OP-16G 

Internal Power Dissipation 
All Devices 

(The TO-99(J) package must be derated based 
on a thermal resistance of lS0° CIW junction 
to ambient or 4So CIW junction to case.! 

±22V 
±18V 

SOOmW 

Operating Temperature Range 
OP-1SA, OP-1SB, OP-1SC 
OP-1SE, OP-1SF, OP-1SG 

-SSOC to +12SoC 

O°C to +70°C 
Maximum Junction Temperature (TJ) 

All Devices 

Differential Input Voltage 
OP-1SA, OP-1SB, OP-1SE, OP-1SF 
OP-1SC,OP-16G 

Input Voltage 

OP-1SA, OP-1SB, OP-1SE, OP-1SF 
OP-1SC,OP-1SG 

(Unless otherwise specified the absolute 
maximum negative input voltage is equal 
to the negative power supply voltage.) 

Output Short Circuit Duration 

Storage Temperature Range 

Lead Temperature Range (Soldering, SO sec) 

±40V 
±30V 

±20V 
±lSV 

Indefinite

-6SoC to +lS0°C 

+300°C 

ELECTRICAL CHARACTERISTICS OP-16A OP-168 OP-16C 

These specifications apply for V s = ± 15V, T A = 25° C, unless otherwise noted. 
---

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 

Input Offset Voltage Vos Rs = 50n - 0.2 O.S - 0.4 1.0 - O.S 3.0 mV 

Input Offset Current los T J - 2SoC (Note 1) - 3.0 10 - 3.0 20 - 3.0 50 pA 

Device Operating - 5.0 25 - 5.0 SO - 5.0 125 

Input Bias Current IB TJ = 2SOC (Note 1) - 15 50 - 15 100 - 15 200 pA 

Device Operating - 20 130 - 20 250 - 20 500 

Input Resistance Rin - 1012 - - 1012 - - 1012 - n 

Large Signal Voltage Gain Avo RL;;;' 2Kn, 100 240 - 75 220 - 50 200 - VIm V 

Vs = ±10V 

Output Voltage Swing VoM RL = 10K ±12 ±13 - ±12 ±13 - ±12 ±13 - V 

RL = 2K ±11 ±12.7 - ±11 ±12.7 - ±11 ±12.7 -

Supply Current ISY - 4.6 7.0 - 4.6 7.0 - 4.8 8.0 mA 

Slew Rate SR AVCL = +1.0 18 25 - 12 24 - 9.0 23 - V/lJ.sec 

Gain Bandwidth Product GBW 6.0 8.0 - 5.S 7.6 - S.O 7.2 - MHz 

Closed Loop Bandwidth CLBW AVCL = +1.0 - 19 - - 18 - - 17 - MHz 

Settling Time ts toO.Ol% - 1.7 - - 1.7 - -

I 
1.8 

I 
- i IJ.S 

I to 0.05% (Note 2) I 

I 
0.9 0.9 1.0 

I 
- - - - - I - I 

toO.l0% - 0.7 - - 0.7 - - 0.8 - I 
Input Voltage Range ICMVR ! ±10.51 +14.8 I - I ±10.5 +14.8 I - I ±10.3 +14.8 - Iv 

I -11.5 -11.5 i -11.5 

Common Mode Rejection Ratio CMRR I VCM= ±CMVR 86 100 - 86 100 ! - 82 96 - dB 

Power Supply Rejection Ratio PSRR 'Vs = ±10V to ±20V 86 100 - 86 100 - - - - dB 

Vs = ±10V to ±15V - - - - - - 82 100 -

Input Noise Voltage Density en ! fo = 100Hz - 20 - - I 20 - - 20 - nVi:jHz 

I fa =- 1000Hz - 15 - - 15 - - 15 -

Input Noise Current Density in fo = 100Hz - 0.01 - - 0.01 - - 0,01 - pAl.,jHz 

fn = 1000Hz - 0.01 - - 0.01 - - 0.01 -

Input Capacitance CIN - 3.0 - - 3.0 - - 3.0 - pF 

The following specifications apply for Vs = ±15V. -55°C';;;; T A';;;; +125°C. unless otherwise noted. 

Input Offset Voltage Vos IRs = 50n - 0.4 0.9 - 0.7 ! 2.0 - 0.9 4.5 mV 

Average Input Offset Voltage 

Drift (Note 3) 

Without External Trim TeVos - 2.0 5.0 - 3.0 10 - 4.0 15 IJ.vf'c 
With External Trim TCVosn Rp = 100Kn - 2.0 - - 3.0 - - 4.0 -

Illput Offset Current los T J = 125
0 
C (Note 1) - 0.6 4.0 - 0.80 6.0 - 1.0 9.0 nA 

TA = 125°C -
! 

1.0 8.5 - 1.3 14.5 - 1.7 22 I 
Device Operating I I I 

Input Bias Current IB ! TJ = 125°C (Note 1)1 - I 1.2 , 5.0, - 1.5 7.5 I - I 1.8 10 InA 
20 I 11 25 I 1R 30 I 25 - - - - -

I 
-

I Device Operating I I I I 
1---

Input Voltage Range CMVR ±10.4 +14.6 - ±10A +14.6 - ±10.25 +14.6 - V 

-11.3 -11 .. 3 -11.3 

Common Mode Rejection Ratio CMRR VCM = ±CMVR I 85 97 - 85 97 - 80 93 - dB 

Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 85 97 - 85 97 - - - - dB 

Vs = ±10V to ±15V - - - - - - 80 93 -

Large Signal Voltage Gain Avo RL;;;' 2K. 35 120 - 30 110 - 25 100 - V7mV 

Vs = ±10V 

Maximum Output Voltage Swing VoM RL;;;' 10Kn ±12 ±13 - ±12 ±13 - ±12 ±13 - V 
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ELECTRICAL CHARACTERISTICS OP-16E OP-16F OP-l6G 

"""' .... , ..... UV. ". apply ~ 25°" 
.,. 

's , ~ 'v' 'Y 

.. 
[Symbol 

~ Typ 'yp Typ Units u.u" ,~ .... , 

I Offset Voltage 'os Rs 50n 0.5 .0 

Input Offset Current los TJ = 25°C (Note 1) - 3.0 10 - 3.0 20 - 3.0 50 pA 

Device Operating - 5.0 25 - 5.0 50 - 5.0 125 

Input 8ias Current 18 TJ = 25°C (Note 1) - 15 50 - 15 100 - 15 200 pA 

Device ,.,. 20 130 20 250 20 500 

in - 1012 - - 1012 - - 1012 n 

Large Signal Voltage, Gain Avo RL;;;' 2Kn, 100 240 - 75 220 - 50 200 - VlmV 
Vo = ±10V 

Output Voltage Swing VoM RL = 10K ±12 ±13 - ±12 ±13 - ±12 ±13 - V 
CIJ 

±11 ±12.7 - ±11 ±12.7 - ±11 ±12.7 - 0 

Supply ISY 1.6 .c 
.:t::: 

\VCL 0 
i.5 

c::: 
0 

Loop AVCL ~ 
Settling Time ts to 0.01% - '1'.7 - - 1.7 - - 1.8 - IJ.S 'C::: 

toO.05% (Note 2) - 0.9 - - 0.9 - - 1.0 - .2 
CIJ 

to 0.10010 - 0.7 - - 0.7 - - 0.8 - 0 
Input Voltage Range CMVR ±10.5 +14.8 - ±10.5 +14.8 - ±10.3 +14.8 - V 

Q) 
~ 

-11.5 -11.5 -11.5 0.. .. 
tio CMRR VCM ±CMVR 11 11 d8 

I 
",' 

Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 86 100 - 86 100 - - - - d8 

Ys = ±10V to ±15V - - - - - - 82 ~OO -

Input Noise Voltage Density en fo = 100Hz - 20 - - 20 - - 20 - nV/$z 

fo = 1000Hz - 15 - - 15 - - 15 - ~ 
Input Noise Current Density in fo = 100Hz - 0.01 - - 0.01 - - 0.01 - I pA/$z ... ~ fo = 1000Hz - 0.01 - - 0.01 - - 0.01 - ...... 
Inpl :IN 3.0 'pF • The fVIIVVVII'!:I "1-'", .... , .... aUVII" apply for V s :15V, O°C";; TA";; -70°C, unless VLII"'VV'"'' loted. 

1.55 

Average Input Offset 
Voltage Drift (Note 3) 

Without External Trim TCVos - .2.0 5.0 - 3.0 10 - 4.0 15 IJ.vtc 
With External Trim TCVosn Rp = 100Kn - 2.0 - - 3.0 - - 4.0 -

Input Offset Current los TJ = +70°C (Note 1 - 0.04 0.30 - 0.06 0.45 - 0.08 0.65 nA 

TA=+70°C - 0.07 0.70 - 0.10 1.1 - 0.15 1.7 
Device Operating . 

Input 8ias Current 18 TJ = +70°C (Note 1 - 0.10 0.40 - 0.12 0.60 - 0:14 0.80 nA 

TA=+70°C - 0.15 0.90 - 0.20 1.4 - 1.25 2.0 
Device Operating 

Input Voltage Range CMVR ±10.4 +14.7 - ±10.4 +14.7 - ±10.25 +14.7 - V 
-11.4 -11.4 -11,4 

Coml Mode "" .~ Ratio CMRR VCM :CMVR 85 98 85 98 80 94 id8 

Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 85 98 - 85 98 - - - - d8 

Vs = ±10V to ±15V - - - - - - 80 94 -

Large Signal Voltage Gain Avo RL;;;' 2K, 65 [200 - 50 180 ' - 35 160 - V/mV 
Vs = ±10V 

lutpu 'oltage ing VoM RL;;;' 10Kn I± I± 13 I± I± I± Iv 
NOTE 1: Due to limited product on test times the bias currents correspond to junction temperatures. 1 he bias current vs. time (after power-onl 

curve clarifies this point. Since most amplifiers (in use) are on for more than 1 second, PMI also specifies the bias current for the 
warmed-up condition. The warmed-up bias current value is correlated to the junction temp. value via the curves of 18 vs. T J and 18 
vs. T A. PMI has a bias current compensation circuit which gives improved bias current over the standard JF ET input op amps. 18 and 
los are measured at VCM = O. 

NOTE 2: Settling time is defined here for a unity gain inverter connection using 2Kn resistors. It is the time required for the error voltage (the 
voltage at the inverting input pin on the amplifier! to settle to within a specified percent of its final value from the time a 10V step 
input is applied to the inverter. Se~ settling time test circuit. 

NOTE 3: Parameter is not 100% tested. 90% of all units meet these specifications. 
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BASIC CONNECTIONS 

INPUT OFFSET VOLTAGE NULLING SETTLING TIME TEST CIRCUIT 

2kno.", 

yt [T I ? 
2kno·",l 2~ 6 

I 

" -
lOOKn :.n... 

_111 
7 

'~ -LlOOpF 
YOUT 

~- , -:r. , 5kSlO.I% T 3kn 
6 

-'5Y" 
0-1. 4 ~ING - A,,- -I NODE_ 5kSlO.'% 

y-' 

~"W 
NOTE: Vos CAN BE TRIMMED WITH POTENTIOUETERS fI) 

RANGING FROM IOKU TO 1Mn. fOR MOST UNITS 
0 TCYOS WILL BE MINI~UM WHEN Vos IS ADJUSTED 

WITH A 1_n POTENTlO ... ETER. -= -=:? .s:::. .:::, 
APPLICATION INFORMATION (5 

C 
DYNAMIC OPERATING CONSIDERATIONS 0 

~ 
As with most amplifiers, care should be taken with lead dress, component placement and supply decoupling in order to ensure stability. For t:: example, resistors from the output to an input should be placed with the body dose to the input to minimize "pick~p" and maximize the fre- 0 
quency of the feedback pole by minimizing the capacitance from the input to ground. :~ 
A feedback pole is created when the feedback around any amplifier is resistive. The parallel resistance and capacitance from the input of the 0 

device (usually the inverting input) to ac ground set the frequency of the pole. In many instances the frequency of this pole is much greater than ~ 
the expected 3 dB frequency of the closed loop gain and consequently there is negligible effect on stability margin. However, if the feedback a. , 
pole is less than approximately six times the expected 3 dB frequency a lead capacitor should be placed .from the output to the input of the op 
amp. The value of the added capacitor should be such that the RC time constant of this capacitor and the resistance it parallels is greater than 
or equal to the original feedback pole time constant. 

PACKAGE DIMENSIONS CHIP DIMENSIONS 

1'""'-- :~"'----1 ... ~~~ I· ·1 ~ g::.f .u 
:i-~--~"';I_ ;. '.... I 

1 ~ /~':'.. -t- i 40 

'" 
~ v.-II f~--

~1 ." ..... ,., .. ~, .1//"140 

J. : ... ~~ '\ 

_L 

OIIT~· 
~ I " .,.! .. , - ~ ~it~.. ' .. __ . _~~ NUT 

~~ "~.' ~ 4. • .. - DO D DO ,,- _.1 .... s.s. ,-

I I --~ ... JI.. I I ~NUT v,,- -). '!'.laas"''''OO'~OI''IIIulI''OSl'tOIf''''J''fQ.ual~MIr 

TO-gg (J) 

SPECIFICATION COMPARISON TABLE (OP-16 VS. LF156) 

~5°C/T125°C MnO~LS O°C/TIUo", Mnn~1 ~ 

-- IVN \,VNUIIIVN OP-11 :156A OP-' ·16C LF' OP~1 

MAX Input 
TA=25°C O.5mV 2.0mV 1.0mV 3.0mV S~OmV O.SmV 2.0mV 1.0mV 3.0mV 10mV 

Offset Voltage 

MAX Input 
TA=Full O.9mV 2.SmV 2.0mV 4.5mV 7.0mV O.7SmV 2.3mV 1.SmV 3.8mV 13mV 

Offset Voltage 

MAX Input 
NO NO 

Offset Voltage TA=Full s"vfc s"Vfc 1o"vfc 1S"VrC s"vfc s"vfc 1o"vfc 15"vfc 
Drift 

SPEC SPEC 

MAX Input 
Tj=2SoC SOpA SOpA 100pA 200pA l00pA SOpA SOpA l00pA 200pA 200pA 

Bias Current 

MAX Input TA=2SoC 
130pA 

NO 
2S0pA SOOpA 

NO 
l30pA 

NO 
2S0pA 500pA 

NO 
Bias Current (Note) SPEC SPEC SPEC SPEC 

MAX Input 
Tj=FulI 5.0nA 2SnA 7.SnA 10nA SOnA O.4nA SnA O.6nA O.8nA 8nA 

Bias Current 

MAX Input A=Full 
l1nA 

NO 
18nA 2SnA 

NO 
O.9nA 

NO 
1.4nA 2.0nA 

NO 
Bias Current (Note) SPEC SPEC SPEC SPEC 

MIN Slew TA=25°C 
\ 

NO 
18V/"sec on' 

l2V/"sec 9V/"sec l8V/"sec 10V/"sec 12V/"sec 9V/"sec Rate AV=+1 
IUV/I":st:(; 7 I"sec SPEC 

MAX Supply 
TA=2SoC 7.OmA 7.0mA 7.OmA 8.0mA 7.0mA 7.0mA 10mA 7.0mA 8.0mA 10mA Current 
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IPMIl IMPROVED PM157A 

i 

DP-17 
, 

PRECISION JFET INPUT OPERATIONAL AMPLIFIER 
WIDE BANDWIDTH DECOMPENSATED (AVMIN = 5) 

GENERAL DESCRIPTION 
With an unusual performance combination of 400nsec settling 
time and an input offset voltage of 500l-tV MAX., the OP-17 
clearly outpeifOims the 157 Abp amp. in addition, the OP-17 
is superior in both cost and performance to several dielectrically
isolated and hybrid op amps. Bias current compensation pro
vides low input bias current at elevated temperatures. 

The OP-17 was designed to provide real precision performance 
along with its high speed. For example the 500,uV offset 
voltage yields less than 1/2 LSB error in a 12 bit, 5V DAC. 
Although the OP-17 can be nulled, the design objective was to 
provide low offset voltage and drift WITHOUT NULLING. 
Systems become MORE 'COST-EFFECTIVE as the number of 
error correcting "knobs" decrease. PM I achieves this per
formance by use of an improved BI-FET process coupled with 
on-chip zener-zap offset trimming. 

Most high speed monolithic op amps give settling time specifi
cations to 0.01% error band, and so does PM I. Since 0.01% of 
10V is 1 mV, it is surprising that these same op amps have 
offset voltage errors in the 0.02% to 0.3% range. A large num
ber of applications are in the 0.05% to 0.1% range, and PMI 
also gives specs for these error bands in its settling times. The 
fact that 500,uV is only 0.005% of 10V is why PMI specifies 
settling time to a true 0.01% error band. 

The combination of low input offset voltage of 500,uV MAX., 
slew rate of 70V l,usec, and settling time of 400nsec-to 0.1%
makes the OP-17 a true precision, high speed op amp. Because 

SIMPLIFIED SCHEMATIC DIAGRAM 

V· 
,11 

II 
ii L-+-_~ 
I I 

" i"fgJi • ~P' 
~TCl 

:U.~~~--4-----+---4--~-4---J 
'fIIOTE • A1. R8 Afil: ElECTRONICAllY AOJUSTED OP.fCHIP FOR MINIMUMOFFSU VOLTAGE 

882 

FEATURES 
• High Slew Rate ................... 70V!,us 
• Fast Settling to ±O.1% ..........•... 400 nsec 
• Low Input Offset Voltage ......... 500.uV MAX 
• low Input Offset Voltage Drift ....... 2.0,uvfc 
• Big Gain Bandwidth Product ........ ' ... 30 MHz 
• Minimum Slew Rate Guaranteed on All Models 
• Temperature Compensated Input Bias Currents* 
_ Guaranteed Input Bias Current @ 125°C .. 11nA MAX 

• Bias Current Specified WARMED UP Over Temp. 
• Internal Compensation 
• Low Input Noise Current ......... 0.01 pA·y'Hi 
• High Common Mode Rejection..Ratio ...... 10OdB 
• Models with Mll-STD-883A Class B 

Processing Available From Stock 

of the input bias current compensation, the maximum input 
bias current at 125°C ambient (not junction) temperature is 
only 11 nA. This kind of performance makes the OP·17 useful 
in a wide range of applications. 
Applications include high speed amplifiers for current output 
DAC's, active filters, and photocell amplifiers. For unity gain 
fast follower applications see the OP-15 and OP-16 precision 
JFET op amp data sheets. 

PIN CONNECTIONS 

N.C. TOP VIEW 
8 

8ALANCE~V+ 

-INZ~60UT 

+IN 3~5 BALANCE 

4 V-(CAst) 

TO 99 U Suft!",· 

ORDERING INFORMATION 

ORDER: OP-17AJl 

OP'PBjJ 
OP·17CJ 
OP.17Ejl 
OP.17FJ] 
OP·17GJ 

Military Temperature Range Devices 
With MIL·STD-883A Class B Processing: 

ORDER: OP17-883·AJ 
OP17-883·BJ 
OP17-883-CJ 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
OP-17A, OP-17B, OP-17E, OP-17F 
OP-17C,OP-17G 

Internal Power Dissipation 
All Devices 

(The TO-99(J) package must be derated based 
on a thermal resistance of 150°CIW junction to 
ambient or 45°C/W junction to case.) 

±22V 
_±18V 

500mW 

Operating Temperature Range 
OP-17A,OP-17B,OP-17C 
OP-17E, OP-17F, OP-17G 

-55°C to +125°C 
O°C to +70°C 

Maximum Junction Temperature (T JI 
All Devices 

.ECTR .... CHARA~ 

Differential Input Voltage 
OP-17A, OP-17B, OP-17E, OP-17F 
OP-17C,OP-17G 

Input Voltage 
OP-17A, OP-17B. OP-17E. OP-17F 
OP-17C,OP-17G 

(Unless otherwise specified the absolute 
maximum negative input voltage is equal 
to the negative power supply voltage.) 

Output Short Circuit Duration 

Storage Temperature Range 

Lead Temperature Range (Soldering, 60 sec) 

These specifications apply for Vs = ±15V, TA = 25°C, unless othervvise noted. 

.. I Symbol Test Min Typ Max Typ Typ U'U"'~'W' 

Inpi Offset Voltage Vos Rs 50n 0.2 0.5 0.4 1.0 0:5 

Input Offset Current los IT. 25°C (Note 1) - 3.0 10 - 3,0 20 - 3.0 
Device Operating - 5.0 25 - 5.0 50 - 5.0 

Input Bias Current IB TJ = 25° ( - 15 50 - 15 100 - 15 
Device 20 130 20 250 20 

Input .... Rin 1012 1012 1012 

Large Signal Voltage Gain Avo RL;;;' 2Kn. 1'00 240 - 75 220 - 50 200 
Vs = ±10V 

Output Voltage Swing VoM RL = 10K 1±12 ±13 - 1±12 ±13 - ±12 ±13 
RL =2K 1±11 ±12.7 - I± 11 ±12.7 - ±11 ±12.7 

Supply Currel ISY 4.6 7.0 4.6 7.0 4.8 

SR IAvCL +5.0 45 70 35 66 25 62 

Gai Product GBW 20 30 15 28 1.1 26 

Closed Loop iAvCL 
Settling Time ts to 0.01% - 1.5 - - 1.5 - - 1.6 

to 0.05%' (Note 2) - 0.5 - - 0.5 - - 0.6 
to 0.10% - 0.4 - - 0.4 - - 0.5 

Input Voltage Range CMVR .±10.5 +14.8 - ±10.5 +14.8 - 1±10.3 +14.8 
-11.5 -11.5 -11.5 

Common Mode '~I_~"~ Ratio ,CMRR VCM ±CMVR 86 100 86 100 82 96 

Power"Supply Rejection Ratio PSRR Vs = ±10V to ±20V 86 100 - 86 100 - - -
Vs = ±10V to ±15V - - - - - - 82 100 

Input Noise Voltage Density en .f, = 100Hz - 20 - - 20 - - 20 
Ifo = 1000Hz - 15 - - 15 - - 15 

Input Noise Current Density in fo = 100Hz - 0.Q1 - - 0.01 - - 0.01 
fo = 1000Hz - 0.01 - - 0.01 - - 0.01 

Input ... CIN 1.0 3.0 

The '" ,~ •• "::I apply 's 15V. 'c -Ii '. ....''' .. ' .... ;0 .. 

InpU1 Offset 'oltage Vos IRs O. 

Average Input Offset Voltage 
Drift 

Without External Trim TCVos - 2.0 5.0 - 3.0 10 - 4.0 
With External Trim TCVosn Rp = 100Kn - 2.0 - - 3.0 - - 4.0 

Input Offset Current los TJ = 125°C (Note 1) - 0.6 4.0 - 0.8 6.0 - 1.0 
TA = 125°C - 1.0 8.5 - 1.3 14.5 - 1.7 
Device Operating 

Input Bias Current IB TJ = 125°C (Note 1) - 1.2 5.0 ~ 1.5 7.5 - 1.8 

TA = 125°C - 2.0 11 - 2',5 18 - 3.0 

Device Operati~ 

Input Voltage Range CMVR ±10.4 +14.6 - ±10.4 +14.6 - ±10.25 +14.6 
-11.3 -11.3 -11.3 

CMRI IVCM 
Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 85 97 - 85 97 - - -

Vs = ±10V to ±15V - - - - - - 80 93 

Large Signal Voltage Gain Avo RL;;;' 2K. 35 120 - 30 110 - 25 100 
Vs = ±10V 

II.II~ Output V, ,Itage Swing VoM RL 10K ±12 13 ±12 1±12 ±13 
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±40V 
±30V 

±20V 
±16V 

Indefinite 

-65°C to +150°C 

+300°C 

3.0 mV 

50 pA 
125 

200 pA 
500 

n 

- V/mV 

- V 
-

8.0 rnA 

VI! 

MHz 

-' }J.s 
-
-

- V 

dB 

- dB 
-

- ,V/.jHZ 
-

- pA/.jHz 
-

pF 

(Note 3) 
15 }J.vfc 
-
9.0 nA 

22 

10 nA 
25 

- V 

IB 

- dB 

-
- V/mV 

883 

0 
.s:::. 
=: 
(5 
c: 
0 
~ 
c: 
0 
:~ 
0 
Q) 
"-a.. 

~ 
~ ...... 
;: 



C/) 

.2 

.J::. 
:: 
o 
c:: 
o 
~ 
c:: 
o 
:~ 
o 
Q) 
"-a.. 

ELECTR!CAL CHARACTERISTICS i OF-HE 1 OP-17F i OP-17G I 
These specifications apply for Vs = ±15V, TA = 25°C, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Min Typ Max Units 

Input Offset Voltage Vos Rs = son - 0.2 . 0.5 - 0.4 1.0 - 0.5 3.0 mV 

Input Offset Current 'os TJ = 25°C (Note 1) - 3.0 10 - 3.0 20 - 3.0 50 ·pA 

Device Operating - 5.0 25 - 5.0 50 - 5.0 125 

Input Bias Current IB T J = 25°C (Note 1) - 15 50 - 15 100 - 15 200 pA 

Device Operating - 20 130 - 20 ~50 - 20 500 

Input Resistance Rin - 1012 - - 1012 - - 1012 - n 

large Signal Voltage Gain Avo Rl ~ 2Kn, 100 240 - 75 220 - 50 200 - V/mV 
Vo = ± 10V 

Output Voltage Swing VoM Rl = 10K ±12 ±13 - ±12 ±13 - ±12 ±13 - V 

Rl=2K ±11 ±12.7 - ±11 ±12:7 - :!:11 ±12.7 -
Supply Current ISY - 4.6 7.0 - 4.6 7.0 - 4.8 8.0 mA 

Slew Rate SR AVCL = +5.0 45 70 - 35 66 - 25 62 - V//Jsec 

Gain Bandw~th Product GBW 20 30 - 15 28 - 11 26 - MHz 

Closed loop Bandwidth ClBW AVCl = +5.0 - 11 - - 10 - - 9 - MHz 

Settling Time ts ITo 0.01% - 1.5 - - 1.5 - - 1.6 -- /JS 

ITo 0.05% (Note 2) - 0.5 - - 0.5 - - 0.6 -
TO 0.10% - 0.4 - - 0.4 - - 0.5 -

Input Voltage Range CMVR ±10.5 +14.8 - ±10.5 +14.8 - ±10.3 +14.8 - V 
":'11.5 -11.5 -11.5 

Common Mode Rejection Ratio CMRR VCM=±CMVR 86 100 - 86 100 - 82 96 - dB 

Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 86 100 - 86 100 - - - - dB 

Vs = ±10V to ±15V - - - - - - 82 100 -
Input Noise Voltage Density en fo = 100Hz - 20 - - 20 - - 20 - nV/$z 

fo = 1000Hz - 15 - - 15 - - 15 -

Input Noise Current Density in fo = 100Hz - 0.01 - - 0.01 - - 0.01 - pA/$z 

~o = 1000Hz - 0.01 - - 0.01 - - 0.01 -

Input Capacitance CIN - 3.0 - - 3.0 - - 3.0 - pF 

The following specifications apply for Vs = ±15V, DoC';;; T A';;; +70°C, unless otherwise noted. 

Input Offset Voltage Vos Rs = 50n - 0.3 0.75 - 0.55 1.5 - 0.7 3.8 mV 

Average Input Offset 
Voltage Drift (Note 3) 

Without External Trim TCVos - 2.0 5.0 - 3.0 10 - 4.0 15 /Jvfc 

With External Trim TCVosn Rp = l00Kn - 2.0 - - 3.0 - - 4.0 -
Input Offset Current los TJ = +70°C (Note 1) - 0.04 0.30 - 0.06 0.45 - 0.08 0.65 I1A 

TA = +10°C - 0.07 0.10 - 0.10 1.1 - 0.15 1.7 

Device Operating 

Input Bias Current IB T J = +70°C (Note 1) - 0.10 I 0.40
1 

-

I 
0.12 0.60 I -

I 
0.14. 0.80 nA 

hA = +10°C - I 0.15 0.901 - 0,20 1.4 - 0.25/ 2.0 

Device Operating 

Input Voltage Range CMVR ±10.4 +14.1 - ±10.4 +14.7 - ±10.25 +14.7 - V 

-11.4 -11.4 -11.4 
""COmmon Mode Rejection Ratio CMRR VCM = ±CMVR 85 98 - 85 98 - 80 94 - dB 

Power Supply Rejection Ratio PSRR Vs = ±10V to ±20V 85 98 - 85 98 - - - - dB 

Vs = ±10V to ±15V - - - - - - 80 94 I -

large Signal Voltage Gain Avo Rl ;;;'2K, 65 200 ~ 50 180 I - I 35 160 I - V/mV 
Vs = ±10V i i i i 

Maximum Output Voitage Swing VoM Rl;;;' 10Kn ±12 ±13 - ±12 ±13 - ±12 ±13 I - V 

NOTE 1: Due to limited production test times the bias currents correspond to junction temperatures. The bias current vs. time (after power-on) 
curve clarifies this point. Since most amplifiers (in 'use) are on for more than 1 second, PMI also specifies the bias current for the 

warmed-up condition. The warmed-up bias current value is correlated to the junction temp. value via the curves of IB vs. TJ and 'B 
vs. TA. PMI has a bias current compensation circuit which gives improved bias current over the standard JFET input op amps. 'B and 

los are measured at VCM = O. 

NOTE 2: Settling time is defined here for a gain of five im?erter connection using 2Kn and 400n resistors. It is the time required for the error 
voltage (theevoltage at the inverting input pin on the amplifier) to settle to within a specified percent of its final value from the time 
a 2V step input is applied to the inverter. See settling time test circuit. 

NOTE 3: Parameter is not 100% tested. 90% of all units meet these soecifications. 
-
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TYPICAL PERFORMANCE CURVES 
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INPUT OFFSET VOLTAGE NULLING 

v+ 
() 

100Kl1 

5 6 

v-

NOTE VOS CAN BE TFIIMMEO WITH POTENTIOMETeRS 
RANGING FROM 100(11 TO lMIl. FOR MOST UNITS 

TCVOS WILL se MINIMUM WHEN Vos IS ADJUSTED 
WITH A 100KU POTENTIOMETER 

APPLICATION INFORMATION 

DYNAMIC OPERATING CONSIDERATIONS 

SETTLING TIME TEST CIRCUIT 

an 0.1" 
... 

O

"'n ".n.... '~~-' • ..L~"-"'" 
..J ~0.1" F + 4 T 100 pF 3kfI 

-1SVo-......... ---I----...J 

SUMM~ -.... IiIUIO.1" A,,--1 

OSCI"?J~~'~ 
an 

- -:.. ... 

s:: As with most amplifiers, care should be taken with lead dress, component placement and supply decoupling in order to ensure stability. For 
o example, resistors from the output to an input should be placed with the body close to the input to minimize "pick-up" and maximize the fre-
:~ quency of the feedback pole by minimizing the capacitance from the input to ground. 

o 
~ A feedback pole is created when the feedback around any amplifier is resistive. The paraUel resistance and capacitance from the input of the 
a. device (usuaUy the inverting input) to ac ground set the frequency of the pole. In many instances the frequency of this pole is "much greater than 

the expected 3 dB frequency of the closed loop gain and consequently there is negligible effect on stability margin. However, it the feedback 
pole is less than approximately six times the expected 3 dB frequency a lead capacitor should be placed from the output to the input of the op 
a{l1p. The value of the added capacitor should be such that the RC time constant of this capacitor and the resistance it parallels is greater than 
or equal to the original feedback pole time constant. 

PACKAGE DIMENSIONS CHIP DIMENSIONS 

TO·99IJI 

SPECIFICATION COMPARISON TABLE (OP-17 VS. LF157) 

SPECIFICATION CONDITION OP-17A 

MAX Input 
Offset Voltage 

MAX Input 
Offset Voltage 

MAX Input 
Offset Voltage 
Drift 

MAX Input 
Bias Current 

MAX Input 
Bias Current 

I 
MAX !nput 
Bias CUiient 

MAX Input 
Bias Current 

T A =25° C O.5mV 

I T A =FuU I O.9mV 

TA=Full 

TA=2S0C 
(Note) 

Sp.VrC 

50pA 

130pA 

15.0nA 

llnA 

LF157A OP-17B OP-17C 

2.0mV 1.0mV 3.0mV 

2.5mV 12.0mv 4.5mV 

Sp.VrC 10p.VrC l5p.VtC 

50pA 

NO 
SPEC 

i 25nA 

NO 
SPEC 

lOOpA 200pA 

250pA 500pA 

17.5nA IlOnA 

l8nA 25nA 

LF157 

5.0mV 

7.0mV 

NO 
SPEC 

100pA 

NO 
SPEC 

I SOnA 

NO 
SPEC 

1------:., ----01·1 

• • v'-. T 
~T~VH .1 

OUT.,:;' 1 

OP-17E LF357A OP-17F OP-17G 

O.5mV 2.0mV 1.OmV 3.0mV 

O.75mV 2.3mV Il.smv 

5p.VrC 

50pA 

l30pA 

IO.4nA 

O.9nA 

5p.VrC 

SOpA 

NO 
SPEC 

SnA 

NO 
SPEC 

l00pA 

250pA 

IO.6nA 

l.4nA 

3.8mV 

200pA 

500pA 

O.8nA 

2.0nA 

MIN Slew 
Rate 

45V/p.sec 40V/p.sec 35V/p.sec 25V/p.sec 30V/p.sec 45V/p.sec 40V/p.sec 35V/p.sec 2SV/p.sec 

MAX Supply 
Current 

T A =25°C 

NOTE: Warmed up bias current. 

7.0mA 7.0mA 7.OmA 8.0mA 7.OmA 7.0mA lOmA 7.0mA 8.0mA 

LF357 

10mV 

13mV 

NO 
SPEC 

200pA 

NO 
SPEC 

18nA 

NO 
SPEC 

NO 
SPEC 

10mA 
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PMI MAT-D1 
® 

ULTRA-MATCHED MONOLITHIC DUAL TRANSISTOR 

GENERAL DESCRIPTION 

The MAT-01 series are monolithic ultra-tightly matched 
dual NPN transistors, fabricated using an exclusive Silicon 
Nitride "Triple-Passivation~' process which provides ex
treme stability of cri.tical parameters versus both temperature 
and time. Outstanding matching characteristics include offset 
voltages of AOt.N, temperature drift of Vos of 0.15J..LV JOC and 
hFE matching of 0.7%. Very high hFE is provided over a six 
decade range of collector current, including an exceptional 
hFE of 590 @ Ic = 1Onano amperes! Excellent logarithmic 
conformance over a seven decade collector current span 
suggests application in log/antilog and multiplier/divider cir
cuitry. The very low values of noise voltage and current make 
the MAT-01 ideal for usage in critical low-level input 
stages while the 6 pin TO-99 package allows direct replace
ment of most previous dual transistors for immediate per
formance improvements. The very high hFE ;:)t low collector 

ABSOLUTE MAXIMUM RATINGS 

MAT-01 
AH,GH 

Collector-Base Voltage (BVCBO) 45V 
Collector-Emitter Voltage (BVCEO) 45V 
Collector-Collector Voltage (BVCC) 45V 
Emitter-Emitter Voltage (BVEE) 45V 
Emitter-Base Voltage (BVEBO) (Note 1) 5V 
Collector Current (lC) 25mA 
Emitter Current (IE) 25mA 

NOTES 

MAT-01 

H, FH 

60V 
60V 
60V 
60V 

5V 
25mA 
25mA 

Note 1: Application of reverse bias voltages in excess of rating 

shown can result in degradation of hFE and hFE matching charac
teristics. Do not attempt to measure BVEBO greater than the 5V 
rating shown. 

PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW 

EXCELLENT LOG CONFORMANCE 

FEATURES 

- Tight Vos (VBE Match) ..... 40J..LV Typ, 100J..LV Max 

• Low TC Vos ...... 0.1SJ..LVtC Typ, O.SJ..Lvtc Max 

_ Tight hFE Match .......... 0.7% Typ, 3.0% Max 

_ High hFE ....... ' ..... \0 ••••• 770 Typ, SOO Min 

_ Excellent hFE Linearity from 10nA to 10mA 

_ High hFE at Low IC ........ S90 Typ @ Ic = 10nA 

_ Low Noise Voltage .... 0.23J..LVp-p - 0.1 Hz to 10Hz 

_ Excellent Long Term.Stability .. 0.2J..LV/Month, Typ 

- High Breakdowns ............ 4SV and 60V Min 

_ Precision Logarithmic Conformance 

_ Direct Replacement for Most Dual Transistors 

currents also makes the MAT-Ol attractive in 
impedance and micropower circuit designs. 

Total Power Dissipation 
Case Temperature ~40oC (Note 2) 
Ambient Temperature ~70oC 

(Note 3) 
Operating Ambient Temperature 
Operating Junction Temp~rature 
Storage Temperature 
Lead Temperature (Soldering, 60 sec.) 

MAT-01 MAT-01 

AH, GH H, rH 

1.8W 1.8W 

500mW 500mW 
-55°C to +125°C 
-55°C to +150

o
C 

_65°C to +150
o
C 

300°C 

Note 2: Rating applies to applications using heat sinking to control 
case temperature. Derate linearly 'at 16.4mW/oC for case tempera
tures above 40°C. 
Note 3: Rating applies to applications not using heat sinking; device 
in free air only. Derate linearly at 6.3mW/oC for ambient tempera
tures above 70°C. 

Military Temperature Range Devices 

With MIL-STD-883A Class B Processing: 

Note: Substrate is connected to case. 

ORDER: MAT-01AH 
MAT-01 H 
MAT-01 FH 
MAT-01GH 

ORDER: MAT01-883-AH 
MA T01-883-H 
MAT01-883-FH 
MAT01-883-GH 

©IC MASTER 1978 887 

(J) 
o 

.r:::. 

.::: 
(5 
c: 
o 
~ 



o 
c 
o 
~ 
c 
.2 
.!Q 
o 
Q) 
~ 

0. 

ELECTRiCAL CHARACTERiSTiCS 

These specifications apply for VCB = 15V. IC = 10J..lA. T A = 25°C. unless otherwise noted. 

MAT-01H 
Parameter Symbol Test Conditions Min I Typ Max Min 

Breakdown Voltage BVCEO 60 - - 60 

Offset Voltage Vos - 0.04 0.1 -

Offset Voltage Stability 
First Month Vos/Time (Note 1) I - I 2.0 - -
Long Term Vos/Time (Note 2) - 0.2 - -

Offset Current los - 0.1 0.8 -

Bias Current IB - - 15 30 -

Current Gain hFE IC = 10nA - 520 - -

hFE IC = 10J..lA 330 680 - 250 

hFE IC = 10mA - 740 - -

Current Gain Match ~hFE - 0.7 2.7 -

~hFE 100nA';;; IC .;;; 10mA - 0.8 - -

Low Frequency Noise Voltage enp-p 0.1 Hz to 10Hz - 0.23 0.4 -
(Note 3) 

Broadband Noise Voltage enRMS 1 Hz to 10kHz - 0.60 - -
Narrowband Noise Voltage en to = 10Hz (Note 3) - 7.0 9.0 -

Density to = 100Hz (Note 3) - 6.1 7.6 -
to = 1000Hz (Note 3) - 6.0 7.5 -

Offset Voltage Change ~Vos/~VCB 0';;;VCB.;;;45V - 0.5 3.0 -
Offset Current Change ~Ios/~VCB 0.;;; VCB';;; 45V - 2.0 15.0 -
Collector-Base Leakage Current ICBO VCB = 45V. IE = 0 - 15 50 -

(Note 4) 

Collector-Emitter Leakage ICES VCE = 45V. VBE = 0 - 50 200 -
Current (Note 4) 

Collector-Collector Leakage ICC VCC = 45 - 20 200 -
Current 

Collector Saturation Voltage VCE(SAT) IB = 0.1mA. IC = 1mA - 0.12 0.20 -

VCE(SATl IB = lmA.IC = 10mA - 0.8 - -
Gain-Bandwidth Product fT VCE = 10V. IC = 10mA - 450 - -
Output Capacitance Cob VCE = 15V. IE = 0 - 2.8 - -

Collector-Collector Capacitance CCC VCC =0 - 8.5 - -

The following specifications apply for VCB = 15V. IC = 10J..lA. -55°C';;; T A';;; +125°C. unless otherwise noted. 

Offset Voltage Vos - 0.06 

Average Offset Voltage Drift TCVos (Note 3) - 0.15 

Offset Current los - 0.9 

Average Offset Current Drift TClos (Note 3) - 11 

Bias Current IB - 30 

Current Gain hFE 105 350 

Collector-Base Leakage Curre!"'!t I",,..,, T A = 125°C. VCB = 45V. - I 15 ''vDV 

IE = 0 (Note 4) 

Collector-Emitter Leakage ICES TA = 125°C. VCE = 4SV. - SO 

Current VBE = 0 (Note 4) 

Collector-Collector Leakage ICC T A = 12SoC. VCC = 4SV - 30 
Current 

NOTES: 

Note 1: Exclude first hour of operation to allow for stabilization of external circuitry. 

Note 2: Parameter describes long term average drift trend after first month of operation. 

Note 3: Parameter is not 100% tested; 90% of all units meet this specification. 

0.15 -

0.50 -

9.0 -
110 -

95 -

- 77 

80 -

300 -

200 -

MAT-01FH 
Typ Max Units 

- . - V 

0.10 0.50 mV 

2.0 - J..IV/Month 
0.2 - J..IV/Month 

0.2 3.2 nA 

18 40 nA 

430 -
560 -
610 -

1.0 8.0 % 

1.2 - % 

0.23 0.4 J..IVp-p 

0.60 - J..IVRMS 

7.0 9.0 nV/.jHz 

6.1 7.6 nV/.jHz 

6.0 7.5 nV/.jHz 

0.8 8.0 J..IVN 

3.0 70 pAN 

25 200 pA 

90 400 pA 

30 400 pA 

0.12 0.25 V 

0.8 - V 

450 - MHz 

2.8 - pF 

8.5 - pF 

0.14 0.70 mV 

0.35 1.8 J..Ivfc 

1.5 15.0 nA 

15 150 pAfc 

36 130 nA 

300 -
25 200 nA 

90 400 nA 

SO 400 nA 

Note 4: The collector-base (lCBO) and collector-emitter (lCEO) I~akage currents may be reduced by a factor of two to ten times by connecting 
the substrate (package) to a potential which is lower than either collector voltage. 
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CROSS REFERENCE -- MAT-Ol TO MONOLITHIC DUAL TRANSISTORS (lc = 10j1A) 

BVCEO Vos TCVos 
hFE 

los TClos 
DEVICE MIN MAX MAX MAX MAX 

(V) (mV) (j1V;oC) 
MIN 

(nA) (pArC) 

MAT-01AH 45 0.1 0.5 500 0.6 90 

MAT-01H 60 0.1 0.5 330 0.8 110 

MAT-01FH 60 0.5 1.8 250 3.2 150 

MAT 01GH 45 0.5 1.8 250 3.2 150 

LMl14A 45 0.5 2.0 500 2.0 

LMl14 45 2.0 10 250 10 (/) 

LM'115A 60 0.5 2.0 250 2.0 
0 

.r:. 
LMl15 60 2.0 10 250 10 == 
AD810 35 3.0 15 100 2.0 600 0 

C 
AD811 45 1.5 7.5 200 10 300 .0 

~ 
AD812 35 1.0 5.0 400 2.5 300 c 
AD813 45 0.5 2.5 200 5 300 0 

AD818 20 1.0 5.0 200 10 300 .~ 
0 
Q) 

CROSS REFERENCE - MAT-Ol TO 2N TYPES (lc = 10j1A) ~ 

0..: 

BVCEO Vos TCVos hFE %hFE los TClos 
DEVICE MIN MAX MAX MIN MATCH MAX MAX 

(V) (mV) (j1V;oC) MAX (nA) (pArC) 

MAT-01GH 45 0.5 1.8 250 8 3.2 150 

2N2639 45 5.0 10 50 10 20 1000 

2N2640 45 10 20 50 20 40 2000 

2N2642 45 5.0 10 100 10 10 500 

2N2643 45 10 20 100 20 20 375 

2N2915 45 3.0 10 60 10 17 600 

2N2915A 45 2.0 5.0 60 15 26 900 

2N2916 45 . 5.0 10 150 10 7 N.C. 

2N2916A 45 2.0 5.0 150 15 10 300 

2N2917 45 10 20 60 20 17 1450 

2N2918 45 5.0 20 150 20 7 750 

MAT-01FH 60 0.5 .1.8 250 8 3.2 150 

2N2919 60 3.0 10 60 10 17 600 

2N2919A 60 1.5 5.0 60 10 17 600 

2N2920 60 3.0 10 150 10 7 N.C. 

2N2920A 60 1.5 5.0 150 10 7 300 

2N2060 60 5.0 10 25 10 40 N.C. 

2N2060A 60 3.0 5.0 25 10 40 N.C. 

2N2060B 60 1.5 5.0 25 10 40 N.C. 

Notes: 1. TClos Max and los Max calculated from published data. 

2. N.C. = Insufficient published data to calculate. 

3. All of the above are physically interchangeable pin-far-pin with MAT-Ol series. 
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PMI REF-01 
+ IOV PRECISION VOLTAGE REFERENCE 

GENERAL DESCRIPTION 

The REF-01 Precision Voltage Reference provides a stable 
+ 1 OV output wh ich can be adj usted over a ±3% range with 

minimal effect on temperature stability. Single supply opera
tion over an input voltage range of 12 to 40V, low current 

drain of 1 rnA, and excellent temperature stability are achieved 
with an improved bandgap design. Low cost, low noise and low 

power make the REF-01 an excellent choice whenever a stable 

voltage reference is required, such as in DIA and AID con
verters, in portable instruments, and in digital voltmeters. Full 

military temperature range devices with screening to MI L

STD-883A are available. 

SIMPLIFIED SCHEMATIC 

INPUT 

QI9 

OUTPUT 

I tR9 

I 0 I ~AII L..---..()5 
TR .. 

I 1 Q4 
GROUND 

890 

FEATURES 

_ Adjustable 10 Volt Output ............... ±3% 

_ Excellent Temperature Stability ........ 3 ppm/o C 

_ Low Noise ...................... 20pVp-p 

_ Lo\/\( Power . . . . . . . . . . . . . . . . . . . .. 15mW 

_ Wide Input Voltage Range ........... 12 to 40V 

- High Load Driving Capability. . . . . . . • . .. 20mA 

_ No External Components 

_ Short Circuit Proof 

_ MI L-STD-883A Screening Available 

PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW 

Ne 
8 

V'N 2 6VOUT 

4 
GROUND 
(CASE) 

TO-99 (J-Suffix) 

ORD.ER: REF-01AJ 
REF-01J 
REF-Ol EJ 
REF-01HJ 
REF-01CJ 
REF-01DJ 

Military Temperature Range Devices 
with MIL-ST0-8S3A Class B Processing: 

ORDER: REFOl-8S3-AJ 
REFOl-8S3-J 
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ABSOLUTE MAXIMUM RATINGS 

Input Voltage REF-Ol, A, E, H 40 V Operating Temperature Range 
REF-01C, D 30V REF-01A, REF-Ol -55°C to +125°C 

Power Dissipation (see note) 500mW 
Output Short Circuit Duration Indefinite REF-Ol E, REF-Ol H, O°C to +70°C 

(to ground or VIN) REF-OlD REF-01C, 

Storage Temperature Range -65°C to +150°C Note: Derate at 7.1 mW/o C above 80° C ambient 
Lead Temperature (Soldering, 60 sec) 300°C temperature. 

ELECTRICAL CHARACTERISTICS 

REF-01A REF-Ol (J) 
0 

These specifications apply for VIN = +15V, TA = 25" C, unless otherwise noted. ..s::. 
:: 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 0 
C 

.0 
Va IL = OmA 9.97 10.00 10.03 9.95 10.00 10.05 V ~ 

Output Adjustment Range ~Vtrim Rp = 10kE ..-3.0 ±3.3 - t3.0 .1'3.3 - O{) C 
0 

Output Voltage Noise enp-p 10Hz - 20 :l) - 20 30 /-lVp-p .:~ 
(Note 5) 0 

12 4C 12 40 V (J.) 
S-

a.. 
Line Regulation VIN=13t033V - 0.006 0.010 - 0.006 0.010 "IoN 
(Note 4) 

Load Regulation IL = 0 to 10mA - 0.005 0.008 - 0.006 0.010 %/mA 
(Note 4) 

Turn-on Settling Time ton To ±0.1 % of final _. 5.0 - - 5.0 - /-lsec 
value 

Quil Cu I: No Load 1.0 1.4 1.0 1.4 mA I. 
-. 

Load Current IL 10 21 - 10 21 - mA 

Sink Current IS -0.3 -0.5 -
~ 

-0.3 -0.5 - mA .;.; .. 
Short Circuit Current ISC Va = 0 - :l) - - .3) - mA 

The following specifications apply for VIN = +15V, :"55' C'" TA '" +125 C and IL = OmA,ltnless otherwise noted. 

Output Voltage Change .lVOT O".;;TA';; +70" C - 0.02 0.06 - 0.07 0.17 % 

with Temperature 
(Notes 1 and 2) -55')';;TA';;+125"C - 0.06 0.15 - 0.18 0.45 % 

Output Voltage TCVO (Note 3) - 3 8.5 - 10 25 ppm!' C 

Temperature Coefficient 

Change in Va Temperature Rp = 10kH - 0.7 - - 0.7 - ppm/% 
Coefficient with Output 
Adjustment 

Une Regulation O°.;;T, t7O"C 0.007 0.012 0.007 0.012 %N 
(VIN = 13to 33V) 
(Note 4) ';;+125°C - 0.009 0.015 - 0.009 0.015 N 

Load Regulation 0°';;TA.;;+70° C - 0.006 0.0·10 - 0.007 0.012 %/mA 

ilL = 0 to 8mA) 
(Note 4) -55°';;TA';;+125°C - 0.007 0.012 - 0.009 0.015 %/mA I 

NOTE 1: ~VOT is defined as the absolute difference between the maximum output voltage and minimum output voltage over the specified 

temperature range expressed as a percentage of 1 OV: 

~VOT~ 
VMAX - VMIN 

X 100 
10V 

NOTE 2: 6VOT specification applies trimmed to 1O.000V or untrimmed. 

NOTE 3: TCVO is defined as ~ VOT divided by the temperature range; i.e., TCVO(OOto+70' C) ~ 
~ VaT OOto+70 . C 

70"C 

and. TCVO (-55" to+125° C) = 
~ VaT -55 to+125° C 

180°C 

NOTE 4: Une and Load Regulation specifications include the effects of self heating. 

NOTE 5: Parameter is not 100% tested; 90% of units meet this specification. 
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REF-01 DEFINITIONS 

LINE REGUJ,.ATION OUTPUT VOLTAGE NOISE (enp_p ) 
The ratio of the change in output voltage to the change in line The peak to peak output noise voltage in a specified frequency 
voltage producing it. band. 
LOAD REGULATION OUTPUT CHANGE WITH TEMPERATURE (AVOT) 
The ratio of the change in output voltage to the change in load The absolute difference between the maximum output voltage 
current producing it. and the minimum output voltage over the specified temperature 
QUIESCENT CURRENT (lSY) range expressed as a percentage of 10V: 
The current required from the supply to operate the device VMAX - VMIN 
with no load. AVOT = X 100 

10V 

OUTPUT TURN-ON SETTLING TIME (ton) OUTPUT TEMPERATURE COEFFICIENT (TCVO) 
The time required for the output voltage to reach its final value The ratio of the output change with temperature to the specified 
within a specified error band after application of VIN. temperature range expressed in ppm/DC. 

ELECTRICAL CHARACTERISTICS 

REF-OlE REF-01H 

These specifications apply for VIN = +15V, T A = 25° C, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max 

Output Voltage Vo IL = OmA 9.97 10.00 10.03 9.95 10.00 10.05 

Output Adjustment Range AVtrim Rp = 10kn ±3.0 ±3.3 - ±3.0 ±3.3 -

Output Voltage Noise enp-p 0.1Hz to 10Hz (Note 5) - 20 30 - 20 30 

Input Voltage Range VIN 12 - 40 12 - 40 

Line Regulation (Note 4) VIN = 13 to 33V - 0.006 0.010 - 0.006 0.010 

Load Regulation (Note 4) IL = 0 to 10 rnA - 0.005 0.008 - 0.006 0.010 

Turn-on Settling Time ton To ±0.1 % of final value - 5.0 - - 5.0 -

Qu iescent Current ISY No Load - 1.0 1.4 - 1.0 1.4 .. 

Load Current IL 10 21 - 10 21 -

Sin k Current IS -0.3 -0.5 - -0.3 -0.5 -

Short Circuit Current ISC VO=O - 30 - - 30 -

The following specifications apply for VIN = +15V, O°C ~ T A ~ +70°C and IL = OmA,unless otherwise noted . 

Output Voltage Change . 
AVOT (Notes 1 and 2) - 0.02 0.06 - 0.07 0.17 

with Temperature 

Output Voltage 
TCVO (Note 3) - 3 8.5 - 10 25 

Temperature Coefficient I 

Change in Vo 
Temperature Coefficient Rp = 10kn - 0.7 - - 0.7 -
With Output Adjustment 

line Regulatipn (Note 4) VIN = 13 to 33V - 0.007 0.012 - 0.007 0.012 

Load Regulation {Note 4) IL = Oto 8 rnA - 0.006 0.010 - 0.007 0.012 

NOTE 1: AVOT is defined as the absolute difference between the maximum output voltage and the minimum output voltage over the 

NOTE 2: 

NOTE 3: 

NOTE 4: 

NOTE 5: 

spe cified temperature range expressed as a percentage of 10V: 

AVOT = VMAX - VMIN X 100 
10V 

AVOT specification applies trimmed to +10.000V or untrimmed. 

. AVOT 
TCVO is defined as AVOT divided by the temperature range; I.e., TCVO = 700C 

line and Load Regulation specifications include the effects of self heating. 

Parameter is not 100% tested; 90% of units meet this specification. 

Units 

V 

% 

J.l.Vp-p 

V 

%/V 

%/mA 

J.l.sec 

rnA 

rnA 

rnA 

rnA 

% 

ppm/DC 

ppm/% 

%/V 

%/mA 
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OUTPUT ADJUSTMENT 

12+
15V 

----

The REF-01 trim terminal can be used to adjust the output 
voltage over a 10V ±300mV range. This feature allows the 

VIN 
system designer to trim system errors by setting the reference 6 ...... 

~aUTpuT 
to a voltage other than 1 OV. Of course, the output can also Va ~ 

be set to exactly 10.0ooV, or to 10.240V for binary REF-OI 
applications. 

TRIM 5 ..: ~ ...... 
:IOKa -- ~ Adjustment of the output does not significantly affect the GRD 

temperature performance of the device. Typically the temper-
4 ature coefficient change is 0.7 ppmfC for 100mV of output 

adjustment. 

-==- f1) 
0 

CHARACTE R ISTICS 
.c 

ELECTRICAL =: 
REF-OlG REF-01D 0 

C 
0 

These specifications apply for V I N = +15V, T A = 25° C, unless otherwise noted. ~ 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 
C 
.2 

Output Voltage Vo IL"'OmA 9.90 10.00 10.10 9.850 10.00 10.150 V .~ 
0 

±2.0 .3 
Q) 

Output Adjustment Range ~Vtrim Rp = 10kn ±2.7 ±3.3 - - % ~" 

Q. 
Output Voltage Noise enp_p 0.1 Hz to 10Hz (Note 5) - 25 35 - 25 - J..IVp-p 

Input Voltage Range VIN 12 - 30 12 - 30 V 

'IN 12 

Load r (Note 4) IL 0 to 0.006 0.015 %/ Iii;, 
Load Regulation (Note 41 IL = 0 to 4 mA - 0.006 0.015 - 0.009 0.04 %/mA ... 

~ T. Settl ton :,:0. J..Isec ...... 
Qu iescent Current ISY No Load - 1.0 1.6 - 1.0 2.0 mA ;: 

IL mA 

Sink Current IS -0.2 -0.2 

Short Circu it Current ISC VO=O - 30 - - 30 - mA 

The following specifications apply for VIN = +15V, O°C ,;;;; T A';;;; +70°C, unless otherwise noted. 

Output Voltage Change 
~VOT (Notes 1 and 2) - 0.14 0.45· - 0.49 - % with Temperature 

Output Voltage 
TCVO (Note 3) - 20 65 - 70 - ppm/oC 

Temperature Coefficient 

Change in Vo 
Temperature Coefficient Rp = 10kn - 0.7 - - 0.7 - ppm/% 
With Output Adjustment 

Line lation (Note 4) VIN = 13 to 30V - 0.011 0.018 - 0.020 - %/V 

Load Regulation (Note 4) IL = 0 to 5 mA - 0.008 0.018 - 0.020 - %/mA 

NOTE 1: ~ VOT is defined as the absolute difference between the maximum output" voltage and the minimum output voltage over the 
specified temperature range expressed as a percentage of ~OV: 

~VOT= 
VMAX -VMIN 

X 100 
10V 

NOTE 2: ~ VOT specification applies trimmed to +1 O.OOOV or untrimmed. 

NOTE 3: " 'd V d' 'd ,~VOT TCVO IS define as ~ OT IVI ed by the temperature range; I.e., TCVO = 700C 

NOTE 4: Line and Load Regulation specifications include the effects of self heating. 

NOTE 5: Parameter is not 100010 tested; 90% of units meet this specification. 

©IC MASTER 1978 893 



en 
.2 
.c 
~ 

o 
c: 
o 
~ 
c: 
.2 
.~ 
o 
~ 
a. 

PMI REF-02 
® 

+5V PRECISION VOLTAGE REFERENCE/THERMOMETER 
GENERAL DESCRIPTION 

The RE F-02 Precision Voltage Reference provides a stable 
+5V output which can be adjusted over a ±6% range with 
minimal effect on temperature stability. Single supply opera
tion over an input voltage range of 7V to 40V, low current 
drain of lmA, and excellent temperature stability are achieved 
with an improved bandgap design. Low cost, low noise and 
low power make the REF-02 an excellent choice whenever a 
stable voltage reference is required, such as in DIA and AID 
converters, in portable instruments, and in digital voltmeters. 
The versatility of the REF-02 is illustrated by its use as a 
monolithic thermometer. (See AN-1S, "Thermometer Appli
cations of the REF-02.") For +10V Precision Voltage Refer
ences see the R E F-Ol data sheet. 

SIMPLIFIED SCHEMATIC 

I 
I I 

I t'" 

~R9 
I 
~5 

04 
GROUND 

894 

FEATURES 

_ Temperature Voltage Output ........ 2.1 mVtC 

_ Adjustable 5 Volt Output ............... ±6% 

_ Excellent Temperature Stability ....... 3 ppmtC 

_ Low Noise . . . . . . . . . . . . . . . . . . . . . . 1 O~Vp-p 

_ Low Power. . . . . . . . . . . . . . . . . . . . . .. 15mW 

_ Wide Input Voltage Range ........... 7V to 40V 

_ High Load Driving Capability ............ 20mA 

_ No External Components 

_ Short Circuit Proof 

_ MI L-STD-883A Screening Available 

PIN CONNECTIONS AND ORDERING INFORMATION 

NC 
8 

4 
GROUND 

CASE 

6VOUT 

TO-99 (J-Suffix) 

ORDER: REF-02AJ 
REF-02J 
REF-02EJ 
REF-02HJ 
REF-02CJ 
REF-02DJ 

Military TemperatlJre Range Devices 

with MIL-STD-883A Class B Processing: 

ORDER: REF02-883-AJ 
REF02-883-J 
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ABSOLUTE MAXIMUM RATINGS 

Input Voltage REF-02, A, E, H 40 V Operating Temperature Range 
REF-02C, D 30 V REF-02A, REF-02 -55°C to +125°C 

Power Dissipation (see note) 500mW 
O°C to +70°C Output Short Circuit Duration Indefinite REF-02E, REF-02H 

(to ground or VIN j 
REF-02C, REF-02D 

Storage Temperature Range -65°C to +150°C Note: Derate at 7.1 mW fc above 80° C ambient 
Lead Temperature (Soldering, 60 sec) 300°C temperature. 

ELECTRICAL CHARACTERISTICS 

REF-02A REF-02 
These "!Jt:'\.., , '\.OlIU"" apply for V IN -A 25° ".""'v,,.,,'" 

Symbol Max Min Typ Max Units -, ,-
"m 

Ou Vo IL ImA i.OOO 5.01 4.9' 5.025 V " .. 2 
~ 

Output Adjustment Range AVtrim Rp = 10kn ±3.0 ±6.0 - ±3.0 ±6.0 - % ~w 

0 
Output Voltage Noise enp_p 0.1Hz to 10Hz - 10 15 - 10 15 J..lVp-p C 

(Note 1) .0 

Input Voltage Range VIN 
:~ 

7 - 40 7 - 40 V 
C i 

Line Regulation VIN = 8 to 33V - 0.006 0.010 - 0.006 0.010 %/V 
,0 

(Note 2) en 
0 

Load Regulation I L = 0 to 10mA - 0.005 0.010 - 0.006 0.010 '%/mA '(1) 
(Note 2) :rr... :0.. 
Turn-on Settling Time ton To ±0.1 % of final - 5.0 - - 5.0 - J..lsec 

value 

Quiescent Current ISY No Load - 1.0 1.4 - 1.0 1.4 mA 

Load Current IL 10 21 - 10 21 - mA 

Sink Current IS -0.3 -0.5 - -0.3 -0.5 - mA ~ 
Short Circuit Current ISC Vo = 0 - 30 - - 30 - mA 

., 
~ 

Temp Voltage Output VT (Note 3) - 630 - - 630 - mV ; 
f, 'IN i5°C -A ;0 

IL Om4. In Ip<;:<;: ~ "1-'''''' '''Ol'U'''' .~, v".~~ 

Output Voltage Change AVOT O°';;;;T A ';;;;+70°C - 0.02 0.06 - 0.07 0.17 % 
with Temperature 
(Notes 4 and 5) -55°';;;;T A';;;;+125°C - 0.06 0.15 - 0.18 0.45 % 

Output Voltage TCVO (Note 6) - 3 8.5 - 10 25 ppm/oC 
Temperature Coefficient 

Change in Vo Temperature 
Coefficient with Output Rp = 10kn - 0.7 - - 0.7 - ppm/% 
Adjustment 

Line Regulation 0°,;;;;TA,;;;;+70°C - 0.007 0.012 - 0.007 0.012 %/V 
(VIN = 8 to 33V) 
(Note 2) -55°';;;;T A ';;;;+1250 C 1.009 5 1.009 0.015 %/V 

Load Regulation 0°,;;;;TA,;;;;+70°C 0.006 0.0'10 
ilL = 0 to 8mA) 
(Note 2) -55°';;;;T A,;;;;+125°C - 0.007 0.012 - 0.009 0;015 %/mA 

Temp Voltage Output TCVT (Note 3) - 2.1 - - 2.1 - mV;oC 
Temperature Coefficient . 
NOTE 1: Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 2: Line and Load Regulation specifications include the effects of self heating. 

NOTE 3: Limit current in or out of pin 3 to 50nA and capacitance on pin 3 to 3OpF. 

NOTE 4: aVOT is defined as the absolute difference between the maximum output voltage and minimum output voltage over the specified 
temperature range expressed as a percentage of 5V: 

aVOT= 
VMAX - VMIN 

5V 
X 100 

NOTE 5: aVOT specification applies trimmed to 5.000V or untrimmed. 

NOTE 6: TCVO is defined as aVOT divided by the temperatLJre range; i.e., TCVO (00 to +70°C) = 
AVOT 0

0 
to +70

c
C 

70°C 

and TCVO (_550 to +125°C) = aVOT -55° to +125°C 

180°C 
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REF-02 DEFINITIONS 

LINE REGULATION OUTPUT VOLTAGE NOISE (enp_p) 
The ratio of the change in output voltage to the change in line The peak to peak output noise voltage in a specified frequency 
voltage producing it. band. 
LOAD REGULATION OUTPUT CHANGE WITH TEMPERATURE (aVOT) 
The ratio of the change in output voltage to the change in load 

TIW absolute difference between the maximum output voltage 
current producing it. 

and the minimum output voltage over the specified temperature 
QUIESCENT CURRENT (lSY) range expressed as a percentage of 5V: 
The current required from the supply to operate the device VMAX-VMIN 
with no load. aVOT= 

5V 
X 100 

OUTPUT TURN-ON SETTLING TIME (ton) OUTPUT TEMPERATURE COEFFICIENT (TCVO) 
The time required for the output voltage to reach its final value The ratio of the output change with temperature to the specified 
within a specified error band after application of VIN temperature range expressed in ppmfC. 

ELECTRICAL CHARACTERISTICS 

REF-02E REF-02H 

These specifications apply for VIN = +15V, T A = 25°C, unless otherwise noted. 

Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 

Output Voltage Va IL = OmA 4.985 5.000 5.015 4.975 5.000 5.025 V 

Output Adjustment Range aVtrim Rp = 10kn ±3.0 ±6.0 - ±3.0 ±6.0 - % 

Output Voltage'Noise 
0.1 Hz to 10Hz 

10 15 10 15 ~Vp-p enp_p (Note 1) 
- -

Input Voltage Range VIN 7 - 40 7 - 40 V 

Line Regulation (Note 2) VIN=8t033V - 0.006 0.010 - 0.006 0.010 %N 
Load Regulation (Note 2) IL = 0 to 10 mA - 0.005 0.010 - 0.006 0:010 %/mA 

Turn-on Settling Time ton To ±0.1% of final value - 5.0 - - 5.0 - ",sec 

Quiescent Current ISY No Load - 1.0 1.4 - 1.0 1.4 mA 

Load Current IL 10 21 - 10 21 - mA 

Sink Current IS -0.3 -0.5 - -0.3 -0.5 - mA 

Short Circuit Current ISC VO=O - 30 - - 30 - mA 

Temp Voltage Output VT (Note 3) - 630 - - 630 - mV 

The following-specifications apply for VIN = +15V, O°C..;; TA";; +70°C and IL = OmA, unless otherwise noted. 

Output Voltage Change 
aVOT (Notes 4 and 5) - 0.02 0.06 - 0.07 0.17 % 

with Temperature 

Output Voltage 
TCVO (Note 6) - 3 8.5 - 10 25 ppm/oC 

Temperature Coefficient 

Change in Va Temperature 
Coefficient With Output Rp = 10kn - 0.7 - - 0.7 - ppm/% 
Adjustment I 

Line Regulation (Note 2) VIN=8t033V - 0.007 0.012 - 0.007 0.012 %/V 

Load Regulation (Note 2) IL = 0 to 8 mA - 0.006 0.010 - 0.007 0.012 %/mA 

Temp Voltage Output 
TCVT (Note 3) - 2.1 - - 2.1 - mVfC 

Temperature Coefficient 

NOTE 1: Parameter is not l00"1b tested; 90% of units meet this specification. 

NOTE 2: Line and Load Regulation specifications include the effects of self heating. 

I NOTE 3; Limit cUfrent iii Or" out of pin 3 to 50nA ana capacitance on pin 3 to 30pr. 

NOTE 4: aVOT is defined as the absolute difference between the maximum output voltage and the minimum output voltage over the 
specified temperature range expressed as a percentage of 5V: 

aVOT= 
VMAX - VMIN 

X 100 
5V 

NOTE 5: a VOT specification applies trimmed to +5.000V or untrimmed. 

NOTE 6: 
aVOT 

TCVa is defined as AVOT divided by the temperature range; i.e., TCVO = 700C 
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OUTPUT ADJUSTMENT BURN-IN CIRCUIT 

The REF-02 trim terminal can be used to adjust the output 12+
15V 2? 18V 0 125°C 

voltage over a 5V ±300mV range. This feature allows the 
system designer to trim system errors by setting the reference VIN 6 

~ ""OUTPUT 
to a voltage other than 5V. Of course, the output can also be Vo --
set to exactiy 5.000V, or to 5.12V for binary appiications. REF-02 

~ ~ TEMP TRIM 5 - REF-02 .... IOKG 
Adjustment of the output does not significantly affect the GRD OUTPUT 

temperature performance of the device. Typically the temper- 14 
ature coefficient change is 0.7 ppmfC for 100mV of output 
adjustment. .J J! 
ELECTRICAL CHARACTERISTICS 

REF-02C REF-02D U) 
Co) 

!:ipt:l,; IIl,;dllOnS appl UL"o;;,VV'''O;; .s:::::. 
- ;::: 
....... n; ... " Test Conditions Min Typ Max Mi Typ Max 

0 
'0 IL c: 

0 
A 

ftrim 'p ~ ""\UJU"""" " 

Output Voltag~ Noise enp_p O.lHz to 10Hz (Note 1) - 12 18 - 12 - SlVP-P c: 
0 

Input Voltage Range VIN 7 - 30 7 - 30 V :~ 
(.) 

Line Regulation (Note 2) VIN = 8 to 30V - 0.009 0.015 - 0.010 0.04 %!V Q) 
~ 

IL = 0 to - - a.. 
---_."-- - -- ... _ .. -_.-- ..,..1-- --~ IL = 0 to 0.015 0.04 

.-i--. ._-I--- . __ c __ 

Turn-on Settling Time ton To ±0.1% of final value - 5.0 - - 5.0 - Slsec 

IS' 

Load Current IL 8 21 - 8 21 - mA ~ 
IS 1-

., 
Short Circuit Current ISC VO=O - 30 - - 30 - mA ~ 

Temp Voltage Output VT (Note 3) - 630 - - - mV 
; 

The following specifications apply for VIN = +15V, O°C .;;; T A';;; +70°C and IL = OmA,unless otherwise noted. 

Output Voltage Change 
t:J.VOT (Notes 4 and 5) - 0.14 0.45 0.49 - % with Temperature -

Output Voltage 
TCVO (Note 6) - 20 65 - 70 ppmfC Temperature Coefficient -

Change in Vo 
Temperature Coefficient Rp = 10kn - 0.7 - - 0.7 - ppm/% 
With Output Adjustment 

Line Regu lation (Note 2) VIN = 8 to 30V - 0.011 0.018 - 0.012 - %!V 

l=l<>n"I",1'inn IL 

Temp Voltage Output 
TCVT (Note 3) . - 2.1 2.1 mVfC Temperature Coefficient - - -

NOTE 1: Parameter is not 100% tested; 90% of units meet this specification. 

NOTE 2: Line and Load Regulation specifications include the effects of self heating. 

NOTE 3: Limit current in or out of pin 3 to 50nA and capacitance on pin 3 to 30pF. 

NOTE 4: t:J. VOT is defined as the absolute difference between the maximum output voltage and the minimum output voltage over the 
specified temperature range expressed as a percentage of 5V: 

t:J.VOT= 
VMAX -VMIN 

X 100 
5V 

NOTE 5: t:J. VOT specification applies trimmed to +5.000V or untrimmed. 

NOTE 6: TCVO is defined as t:J.VOT divided by the temperature range; i.e., TCVO = 
t:J.VOT 

70°C 
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PRECISION TEMPERATURE TRANSDUCER WITH REMOTE SENSOR 

+15V 

2 Ra Rc 

6 VREF Vo ...-----+----+---=-.:..::.:..__a 

REF-02 Rp 

880 

830 

780 

730 

680 

630 

580 

530 

430 

TRIM ... 5 ____ -+ ___ -+ ___ < 50KU 

3 
TEMPt--~~~-~---~---~---~ 

GRD 

4~ ____________________ --------~--------____ ~ 

*UP TO 10 FEET OF SHIELDED 4"CONDUCTOR CABLE. 

TYPICAL TEMPERATURE VOLTAGE 
OUTPUT VS TEMPERATURE 

(REF-02A) 

I 
'-'-- VIN = 15V 

/ 
, ~/ 

/ 
V 

/~ I 
1/1 I 

VI 
~/I I i I I 

1/ 
I 

TCVOUT SLOPE (S) 

TEMPERATURE 
RANGE 

OUTPUT VOLTAGE 
RANGE 

ZERO SCALE 

Ra (±1% resistor) 

Rbl (±1% resistor) 

Rbp (Potentiometer) 

Rc (±1% resistor) 

RESISTOR VALUES 

10mVfC 100mVfC 10mVfF 

_55° to _55° to -67" F to 
+125°C +125°C +257°C 

-D.SSV to -S.SV to -D.67V to 
+1.25V +12.5V* +2.57V 

OV @O°C OV @ O°C OV@O°F 

9.09Kn 15Kn 7.5Kn 

1.5Kn 1.82Kn 1.21 Kn 

200n 500n 200n 

5.11Kn 84.5Kn 8.25Kn 

-60 -40 -20 20 40 60 80 100 120 140 *For 125°C operation, the op amp output must be able to swing 
to +12.5V; increase VIN to +18V from +15V if this isa problem. 

TEMPERATURE _ °c 

FOR THEORY OF OPERATION AND CALIBRATION PROCEDURE CONSULT APPLICATION NOTE AN-18, "THERMOMETER 
APPLICATIONS OF THE REF-02." 

±5V REFERENCE .!.2.5V REFERENCE 

~~6 ......-. --+ __ ~ 
i HEF-112 It! Rl .2.5\1 

L,r-J I i.--5.6K---+-~ 

I 
VRIEF R2 

S.6K 

F---~.~--------~O+5V 

10KA 

10KA 

-5V 
Vo 

5KA -2.5V 

PRECISION CALIBRATION STANDARD 

i 
b r 

-=-9V 

VIN Vo~6 __ -'--0 

REF-02 
F----K1OOK 

5.000V 
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PMI SMP-81, 
TELECOMMUNICATIONS SAMPLE AND HOLD AMPLIFIER 
GENERAL DESCRIPTION 

The SMP-81 precision sample and hold amplifier provides the 
high accuracy, low droop rate and fast acquisition ideally 
required for PCM telecommunication applications. The SMP-
81 is a non-inverting unity gain circuit consisting of two 
buffer amplifiers of very high input impedance connected by a 
diode bridge switch. 

High Accuracy and Low Droop Rate 

The high input impedance and low droop rate of the SMP-81 
is achieved by PM I ion implant super beta process. The high 
input impedance permits high impedance sources applications 
without degrading accuracy, and low droop rate. Other features 
of the SMP-81 include a 0.01% accuracy, 0.3mV of combined 
offset voltage and step transfer error, and very low feed
through. A diode bridge switch design allows minimum charge 
transfer step. On-chip PM I Zener-Zap trimming, around zero, 
eliminates nulling for most applications. 

Fast Acquisition 

A unique super charger or transconductance amplifier pro
vides up to 50mA charging current to the hold capacitor. As a 
result, smooth charging of the hold capacitor is achieved with 

FUNCTIONAL DIAGRAM 

V+ V-

FEATURES 

• Internally trimmed for a minimum offset 
voltage and charge transfer step ....... 0.3mV. 

• Low Droop Rate Over Temperature .... 0.5fJ.V/fJ.sec 

• Low Aperture Time .................. 50ns 

• Fast Acquisition Time 10V Step to 0.1% .... 3.5fJ.s 

• High Slew Rate ...•................. 10V/fJ.s 

• High Sample Current/Hold 
Current Ratio ................. 1.7 X 108 

• DTL, TTL & CMOS Compatible Logic Input 

• HA-2425, DATEL SHM-IC·', and AD-583 
Socket Compatible 

• Low Dissipation 

• Low Cost 

minimum noise. The super charger, in conjunction with the 
high slewing rate input and output buffer amplifiers, permits 
fast acquisition operation. The adjustable logic input threshold· 
makes the SMP-81 compatible to all logic families. 

PIN CONNECTIONS 

11 HOLD CAPACITOR N.C. 1 StH 5 

IVLC) 13 
LOGIC REFERENCE 

OUTPUT 

3 4 

NULL 
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INPUT 
NULL 

NULL 

V-
N.C. 

OUTPUT 

2 

3 

4 

5 

6 

7 

14 PIN DIP 
(V-Suffix) 

8 

ORDERING INFORMATION 

ORDER: SMP-81 EV 
SMP-81FV 

VLC 

N.C. 
CH 

N.C. 
V+ 

N.C. 

899 

o 
c 
o 
~ 
c 
.2 
Cf) 

o 
Q) 
I-

0.. 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ±18V Hold Capacitor Short 
Power D issi pation SOOmW Circuit Duration 60 sec 
Input Voltage Equal to Supply Voltage Operating Temperature Range O°C to +70°C 

Logic and Logic Reference Storage Temperature Range -6SoC to +1S0°C 

Voltage Equal to Supply Voltage Lead Temperature 
Output Short Circuit Duration Indefinite (Soldering 60 sec) 300°C 

fJ) 
() E LECTR ICAl CHARACTERISTICS SMP-81E SMP-81F 

.r::. 
== These specifications apply for Vs ±15V, CH = 0.OO5IlF, VLC connected to ground, TA = 25°C, device fully warmed up, 
0 
C 

unless otherwise noted. 

0 
~ Parameter Symbol Test Conditions Min Typ Max Min Typ Max Units 

C Zero Scale Error VZS VIN = 0 VLOG = 3.5V - 0.3 1.0 - 0.5 2.5 mV 0 

:~ Hold Mode 

() CUI 18 'IN 
Q) 
~ Leakage (Droop: lOR Up a.. 

Iroop Rate 60 200 500 INII 

I :IN 3x j10 .10 )10 )10 

Voltage Gain AV Sample Mode 

VIN = ±10V RL = SKU 0.99977 0.9998S 1.00000 0.9996S 0.99982- 1.00000 VIV 
or VIN = ±SV RL = 2KU 

~ Acquisition Time 10V step to 0.1% of final - 3.5 - - 3.5 - IlS 

~ value 

~ 
r-- Aperture ta 

• Charge 'IN 'LOG 

SlewR, 'IN IL 

Charging Current VIN-VOUT :3 volts 30 50 20 50 

co, .1..1 lOB 108 
..... '"1-""" 'U'U 

~ IPUt pk-pk ."'. 
POp 160 

Input Voltage Range and/or 
RL = 2KU ±11 ±11.5 - ±10.S ±11.5 - V 

Output Voltage Swing 

Ou '" 0.15 0.15 U . 
Power Supply Rejection Ratio PSRR Sample Mode B2 92 - 77 92 - d8 

Vs = ±9V to ±18V 

210 

The following specifications apply for Vs = ± 15V, CH = 0.005 IlF, V LC connected to ground, 0° C ~ T A ~ +70° C, device fully warmed up, 
unless otherwise noted. 

Zero Scale Error VZS VIN =0 VLOG = 3.5V - 0.6 1.6 - 0.9 3.5 mV 

18 IN 

Leakage (Drol .) CUI IDR Device Warmed Up 0.5 1.8 0.6 2.B nA 

voltage Gain AV Sampie Mode 
VIN = ±10V RL = SKU 0.99972 0.99982 1.00000 0.99960 0.99978 1.00000 vtv 

or VIN = ±5V RL = 2.SKn 

Power Supply Rejection Ratio PSRR Sample Mode BO 90 - 75 90 - d8 
Vs ±9V to ± 18V 

Logic Reference Inpu -2 - -1 -

Logic Input Current Sample Mode -15 -5 - -15 -S - IlA 

Hold Mode 0 0.2 - 0 0.2 - nA 

Differential Logic Threshold 0.8 1.3 2.4 0.8 1.3 2.4 V 
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DEFINITIONS OF TERMS 

Zero Scale Error: The magnitude of the output voltage when switched to the hold mode with zero input voltage. This error 
consists of the sum of the offset voltage and charge transfer step voltage, and is adjustable to zero. 

Acquisition Time: The minimum time required for the output to follow the input signal, within a specified percent error, 
after the sample command. 

Voltage Gain: The ratio of the output voltage signal to the input voltage signal, in the sample mode. 

HOLD CAPACITOR RECOMMENDATIONS 

The hold capacitor (CH) acts as a memory element and also as a compensating capacitor for the sample and hold amplifie!. 
For stable operation, a minimum value of O.002pF is recommended, with no limit set for the maximum value. The SMP-81 
is internally trimmed for a CH == O.005pF. Other values of CH will cause a zero scale shift, which can be calculated from the 

following equation: 5pC 
AVZS = - -lmV 

CH 

The hold capacitor should have, very high insulation resistance and low dielectric absorption. For temperatures below 
85°C, polystyrene capacitors are recommended, while teflon capacitors are recommended for 'higher temperature applications. 

SMP-81 LOGIC CONTROL 

The sample/hold mode control of the SMP-81 incorporates 
a unique logic input circuit, which enables direct interface 
to all popular logic families and provides maximum noise 
immunity. As shown in the figure, the mode control is 
accomplished by steering the current (11) through Q1 or 
Q2, thus providing high speed switching and a predictable 
logic threshold. For TTL and DTL interface, simply ground 
VLC (pin 13), For CMOS, HTL and HNIL interface, the 
appropriate threshold voltage shou Id be appl ied to V LC. 

For proper operation, the VLC (logic reference) must be 
always at least 3.5V below the positive supply and 2.0V 
above the negative supply. Also, sample and hold control 
(S/H) must always be 2.8V above the negative supply. 

ZERO SCALE ERROR NULL ADJUSTMENT 

During the null. adjustment, the amplifier should be switched 
continuously between the "sample" and "hold" mode. The 
error should then be adjusted to zero when the unit is in the 
"hold" mode. In this_ way, both offset voltage errors and 
charge transfer error's are adjusted to zero. 

V+ V~ 

7 OUTPUT 

@IC MASTER 1978 

S/H 
(PIN 14) 

GUARDING AND GROUNDING LAYOUT 

VLC 
(PIN 13) 

The use of a ground plane is strongly recommended to mini
mize ground path resistances. Separate analog and digital 
grounds should be used, and it is advisable to keep these two 

-ground systems isolated until they are tied back to the com
mon system ground. Digital currents should not flow back to 
the system ground through the analog ground path. 

r---, r---l 

FROM IS/HCONTROL ~~~~14 '-~/ 1~ 
LOGIC 113 2: 
CONTROL DIGITAL ~~~~ ~~~~ 

GROUND ~ 'i 
:12 3: ANALOG 

GUARD RING NPUT 

LOCAL r~-----l 

ANALOG aJ__ C
H GROUND~ _____ J 

- ~ 
I 

~ 
I -- -,11 4: 
, -- -r- ~ , 

.....!12 ~ 

""""I ~ 
.-!1.. 6, 

V+ ~ """"I 
18 7

1 

~ 
~ 

v-

OUTPUT 

901 

en 
o 
..c. 
~ 

o 
c 
o 
~ 
c 
o 
:§ 
o 
~ 

Q. 



en 
o 
.c 
.:t:: 
o 
c: 
o 
~ 
c: 
.2 
.~ 
o 
Q) 
Jo.. 

~ 

PMI ICMP-011 
FAST PRECISION COMPARATOR 

GENERAL DESCRIPTION 

The CMP -01 is a monolithic Fast Precision Voltage 
Comparator using an advanced compatible NPN-Schottky 
Barrier Diode process. It features fast response time to both 
large and small input signals, while maintaining excellent input 
characteristics. The CMP -01 is capable of operating over 
a wide range of supply voltages, including single 5 volt supply 
operation. The large output current sinking and high output 
voltage capability assure good application flexibility, while the 
combination of fast response, high accuracy, and freedom 
from oscillation assure performance in precision level detectors 
.and 12 and 13 bit AID converters. The CMP-Ol is pin 
compatible to earlier 111, 106, and 710 types. For appli-
cations requiring lower input offset and bias currents, refer to 
the CMP- 02 data sheet. 

SIMPLIFIED SCHEMATIC 

902 

FEATURES 
_ Fast Response Time ...... 110 ns typ., 180 ns Max 

- High Input Slew Rate ................ 92 V/p.S 

- Low Offset Voltage ..... 0.3 mV typ., 0.8 mV Max 
_ Low Offset Current . . . . . . . 4 nA typ., 25 nA Max 

- Low Offset Drift .......... 1.0 p.vtc, 30 pAtC 

- Standard Power Supplies .......... ±5V to ±18V 

- Guaranteed Operation from Single +5V Supply 
- No Pull-up Resistor Required for TTL Drive 

- Wired OR Capability 
_ Fits 111, 106, 710 Sockets 

_I· Easy Offset Nulling. . . .. Single 2kn Potentiometer 

- Easy to Use ............. Free from Oscillations 

PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW 

GROUND 2 

TO-99 (J-Suffix) 
ORDER: CMP-01J 

CMP-01EJ 
CMP-01CJ 

14 

NOIHNV. INPUT 3 

INV.INPUT 4 

13 

12 

II V+ 

COM? 5 

(CASE) v- 6 

BALANCE 7 

;0 

9 OUTPUT 

8 BALANCE 

14 PIN HERMETIC DIP (Y-Suffix) 
ORDER: CMP-01Y 

CMP-01EY 
CMP-01CY 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing 

CMP01-883-J 
CMP01-883-Y 
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ABSOLUTE MAXIMUM RATINGS 

Total Supply Voltage, v+ to v
Output to Ground 
Output to Negative Supply Voltage 
Ground to Negative Supply Voltage 
Positive Supply Voltage to Ground 
Positive Supply Voltage to Offset Null 
Power Dissipation (See Note) 
Differential Input Voltage 
Input Voltage (Vs = ±15V) 

36V 
-5V to +32V 

50V 
30V 
30V 

Oto 2V 
500mW 

±11\! 
±15V 

Output Sink Current (Continuous Operation) 75mA 
Operating Temperature Range -

CMP-Ol 
CMP-Ol E, -OlC 

Storage Temperature Range 
Lead Temperature (Soldering, 60 Sec) 

-55°C' to +125°C 
O°C to +70°C 

-65°C to +150°C 
300°C 

Output Short Circuit Duration - to ground 
to V+ 

Indefinite 
1 min. 

Note: Maximum package power dissipation vs. ambient temperature 

Package Type 

TO-99 (J) 

Dual-in-Line (Y) 

TYPICAL PERFORMANCE CURVES 

M.aximum Ambie'nt 
Temperature for Rating 

80°C 
100°C 

RESPONSE TIME FOR 100mV STEP AND VARIOUS INPUT OVERDRIVES 

i 
0 

I ~ 
.10 

110 LOAD 
110 LOAD 

~oo 
V.-tISV 

; ... 01 Vs'~I5V TA'2B-c .. TA'25-c IIs·SOo. 
;!' 

~ I ~-.l0 
ft,-eoo 

!; l- I l ~ 
120 240 360 120 240 360 

RESPOIISE T_ ,.lEe) 1lE5PONSE TIllE I_e) 

RESPONSE TIME, 100mV STEP, 5mV OVERDRIVE, VARIOUS LOADS 

B ~ 
--t--t~/.--t .. 

-+--:'::;::":~::"-+--/r---+-~3 i 
~ 

-+--t--t---::'r-r;,iI.!.L--t---t2 g 

60 90 120 
1lE9POIISE T_ (oSEC) 

60 90 120 
RESPONSE TIME CoSEC) 

150 

©IC MASTER 1978 

150 

Derate Above Maximum 
Ambient Temperature 

7.1 mW/oC 
10.0 mWtC 

RESPONSE TIME VS SOURCE 
RESISTANCE 

"" .v ..• 

( ~ 
\200 

~ LIL 

! ./ 

= ~ ~~ 
2 
i 

. ~:::~~c 
II 

)J 0 
SOURCE RESISTANCE '00.) 

RESPONSE TIME TEST CIRCUIT 

5V OR 
IOOmV 

rFALL~ 
VIN+ 

IRISE~ 
-5V OR 
-IOOmV 

VI~FALL' (VOS +OVERDRIVE) 
.... RISE' (Vos -OVERDRIVE) 
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These specifications apply for Vs = ± lSV, T A = 2SoC unless otherwise noted. 

Parameter Symbol Test Conditions Min TVp. Max. Units 

Input Offset Voltage Vos Rs ,;;; Skn (Note 1) - 0.3 0.8 mV 

Input Offset Current los (Note 11 - 4 25 nA 

Input Bias Current IB - 350 600 nA 

Differential Input Resistance Rin 3.0 14 - Mn 

Voltage Gain I Av Vo = OAV to 2AV 200 500 - V/mV 

Response Time tr 100mV step, SmV overdrive 
no load (no pull-upl - 110 180 nsec 
Skn to 5V - 110 - nsec 

TTL fan-out = 4, no pull-up - 110 - nsec 

SV step SmV overdrive 

I 
no load (no pull-up) 

I 
- 160 - nsec 

Skn to 5V - 160 - nsec 
TTL fan-out = 4, no pull-up - 160 - nsec 

Input Slew Rate - 92 - V/lJ.sec 
Input Voltage Range CMVR ±12.S i 13.0 - V 

Common Mode Rejection Ratio CMRR 94 110 - dB 

Power Supply Rejection Ratio PSRR SV ,;;; Vs+ ,;;; 18V, -18V ,;;; Vs- ,;;; OV 80 100 - dB 

Positive Output Voltage VOH Vin ;;;, 3mV, 10 = 32OIJ.A 2A 3.2 - V 

Vin ;;;,3mV, 10 = 0 2.4 4.8 - V 

Saturation Voltage VSAT Vin ,;;; -10mV, Isink = 6.4 mA - 0.3 OAS V 

Vin ,;;; -10mV, Isink ,;;; 12 mA - 0.36 O.S V 

Output Leakage Current ILEAK Vin;;;' 10mV, Va = 30V - 0.03 2.0 IJ.A 

Positive Supply Current 1+ Vin ,;;; -10mV - S.6 8.0 mA 

Negative Supply Current 1- Vin';;; -10mV - 1.3 2.2 mA 

Power Dissipation Pd Vin';;; -10mV - 103 153 mW 

Offset Voltage Adjustment Range" Nulling Pot;;;' 2kn - ±S - mV 

These specifications apply for Vs+ = SV, Vs- = OV, T A = 25°C, unless otherwise noted. 

Input Offset Voltage Vas Rs ,;;; Skn (Note 11 - 0.4 l.S mV 

Input Offset Current I is (Note 1) - 3 21 nA 

Input Bias Current IB - 2S0 500 nA 

Voltage Gain Av Vo = OAV to 2.4V (Note 11 - SO - V/mV 

Response Time tr 100mV step, SmV overdrive 
5kn to 5V - 150 - nsec 
TTL fan-out = 4, 5kn to 5V - 150 - nsec 

Input Voltage Range CMVR 1.8/3.S 1.7/3.8 - V 

Saturation Voltage VSAT Vin ,;;; -3.SmV, Isink ,;;; 6A mA - 0.3 0.45 V 

Positive Supply Current 1+ Vin';;; -10mV - 2.3 3.2 mA 

Power Dissipation Pd Vin';;; -10mV - l'.S 16.0 mW 

The following specifications apply for Vs = ± I SV, -S5°C ,;;; T A .;; +12SoC, unless otherwise noted. 

Input Offset Voltage Vos Rs ,;;; 5kn (Note 1) - 0.5 1.6 mV 
Vs+ = SV, Vs- = OV (Note I I - 0.6 2.8 mV 

I Average Input Offset Voltage Drift 

I i i i Without External Trim TCVos Rs = son - I.S - IJ.vtc 
WIth External Trim TCVosn Rs = son - 1.0 - IJ.vtc 

Input Offset Current los T A = +125"C (Note 11 - 4 25 nA 
T A = -S5"C (Note 1) - 8 80 nA 

Average Input Offset Current Drift TClos 25"C';;; T A';;; +12S"C - 12 - pAtC 
-5S"C ,;;; T A ,;;; 2S'~C - 3S - pAtC 

Input Bias Current IB 

I 
T A = +12S"C - 300 600 nA 
TA = -SS"C - 5S0 1400 nA 

Voltage Gain Av Vo - 0.4V to 2.4V 100 SOO - VimV 

• Response Time tr ! lQOmV step. 5mV overdrive 
I I I T A:::: +12S0C, no load I - I <cn I - iiSeC IVV 

T A = -SS"C, no load - 90 - nsec 

Input Voltage Range CMVR ±12.0 ±13.0 - V 

Common Mode Rejection Ratio CMRR 88 106 - dB 

Power Supply Rejection Ratio PSRR SV ,;;; Vs+';;; ISV, -15V,';;; Vs_';;; OV 7S 96 - dB 

Positive Output Voltage VOH Vin ;;;, 4mV, 10 = 200IJA 2.4 3.0 - V 

Saturation Voltage VSAT Vin ,;;; -10mV. Isink = 0 - 0.20 0.4 V 
Vin';;; -10mV, Isink = 6.4 mA - 0.32 O.S V 

NOTE 1 These parameters are specifIed as the maximum values required to drive the output between the logic levels of O.4V and 2.4V with a lkn load tied to 
+SV; thus, these parameters define an error band wh'ich takes into account the worst case effects of voltage gain and input impedance. 
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Response Time 

Input Offset Voltage Vos 

Average Input Offset Voltage Drift 
Without External Trim TCVos 
With External Trim TCV 

Input Offset Current los 

Average Input Offset Current Drift TClos 

Input Sias Current IS 

loomV step, 5mV overdrive 
no load (no pull-up) 

5kU to 5V 
TTL fan-out = 4, no 

5V step 5mV overdrive 
no load (no pull-up) 

5kn to 5V 
TTL fan-out = 4, no pull-up 

Rs = 50U 
Rs = 50n 

T A = +70°C (Note 1) 
TA=O°C(Notel) 

25°C" " +70°C 
O°C" T 25°C 

CMP-01E 

110 
110 
110 

160 
160 
160 

0.4 

0.5 

1.5 
1.0 

4 
5 

12 

35 

330 

CMP-01C 

180 110 180 nsec 
110 nsec 
110 nsec 

160 nsec 
nsec 

1.4 0.5 3.5 mV 
2.4 0.6 4.3 mV 

1.8 f.J.vtc 
1.2 f.J.VrC 

25 5 80 nA 
45 6 120 nA 

12 pAtC 
40 pAtC 

600 340 900 nA 

NOTE 1: These parameters are specified as the maximum values required to drive the output between the logic levels of 0.4V and 2.4V with a 1 kn load tied to 

+5V; thus, these parameters define an error band which takes into account the worst case effects of voltage gain and input impedance. 
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LOW INPUT CURRENT PRECISION COMPARATOR 

GENERAL DESCRIPTION 

'The CMP-02 is a monolithic low input current com
parator using an advanced compatible NPN-Schottky Barrier 
Diode process. It features superior input characteristics with 
extremely low offset voltage, offset current, bias current and 
temperature drift. High common mode and power supply 
rejection plus good response time contribute to excellent 
performance in the most demanding applications. The bal
anced offset nulling, large output drive, and wired-or capa
bility combined with internal pull-up maximize application 
convenience. The CMP- 02 is capable of operating over a 
wide range of supply voltages, including single plus 5 volt 
supply operation, and is pin-compatible to earlier 111, 106, 
and 710 types. For applications requiring faster response time, 

to the CMP- 01 Fast Precision Comparator 

SIMPLIFIED SCHEMATIC 

O/~" I 
INVERTING _ • 

W'_ 

INPUT 

INV[RTING 

906 

FEATURES 

- Low Offset Voltage ...... :0.3 mV typ., 0.8 mV Max 
- Low Offset Current . . . . . .. 0.3 nA typ., 3.0 nA Max 
- Low Bias Current ....... " 28 nA typ., 50 nA Max 
- Low Offset Drift. . . . . . . . . . . . . 1.0 p.V t c, 4 pAt C 
- High Gain .............. _ .. ' .... ,. 200,000 Min 
_ High CMRR ............. " 110 dB typ., 94 dB ~in 
_ High Input Impedance ............. " . ".' 16 MU 
- Fast Response Time .. " ..... 190 ns typ., 270 ns Max 
_ Standard Power Supplies . . . . . . . . . . . ±5V to ±18V 
_ Guaranteed Operation from Single +5V Supply 
- No Pull-~p Resistor Required for TTL Drive 
- Wired-OR Capability 
- Fits 111, 106,710 Sockets 
_ Easy Offset Nulling ...... Single 2KU Potentiometer 
_ Easy to Use " . . . • . " . . . . . " . Free from Oscillations 

PIN CONNE FORMATION 

TOP VIEW 

4 Y-(CASE) 

TO-99 (J-Suffix) 
ORDER: CMP-02J 

CMP-02EJ 
CMP-02CJ 

GROUN"~QII: 
NON-INY.INPUT 3: 12 

INY. INPUT 4 II Y~ 

COMPo 53 Lflo 
(CASE) Y- 6 9 OUTPUT 

BALANCE 7 8 BALANCE 

14 PIN HERMETIC DIP (Y-Suffix) 
ORDER: CMP-02Y 

CMP-02EY 
CMP-02CY 

Military Temperature Range Devices 
With MI L-STD-883A Class B Processing 

CMP02-883-J 
CMP02-883-Y 
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ELECTRICAL CHARACTERISTICS CMP-02 

These specifications apply for Vs = ± 15V, T A = 25° C unless otherwise noted. 

. Parameter Symbol Test Conditions Min . Typ. Max. Units 

lPUt Itage Vos Rs ~ 5kn (Note 1) 0.3 mV 

i1lPUt Offset Voitage Vos Rs 50Kn iNo 1 i 0.3 0.9 mV 

Illput Offset Current los (Note 1) 0.3 3.0 nA 

I"put Sial CUI IS 28 50 nA 

u' ''''"'',,a' Input oW .~. Rin 5.0 16 Mn 

Voltage Gain Av Vo O.4V to 2.4V 200 500 V!mV 

Response Time tr 100mV step, 5mV overdrive 
no load (no pull-up) - 190 270 n~ec 

5kn t05V - 190 - nsec 
TTL fan-out = 4, no pull-up - 190 - nsec tn 

Input Slew Rate - 12.5 - V!p.sec 0 

Input Voltage Range CMVR ±12.5 ±13.0 V '.J::. 

== Common Mode Rejection Ratio CMRR 94 110 dS 
'0 

Powe, Ipply leject PSRR 5V Vs+ 18V, -18V 's- ~ OV 80 100 C 
Positive Output Voltage VOH Yin ;;;. 3mV, 10 = 320p.A 2.4 3.2 - V- 0 

Vin;;;' ~mV. 10 = 0 2.4 4.8 - V ~. 
Saturation Voltage VSAT Yin ~ -10mV. Isink = 6.4 mA - 0.3 0.45 V C 

Yin ~ -10mV, Isink = 12 mA - 0.36 0.5 V 
0 
CJ) 

Output Leakage Current ILEAK Vin;;;' 10mV Vo 30V 0.03 2.0 p.A (,) 
Positi' Supply Currellt Yin ~ -10mV 5.5 8.0 mA Q) 

~ 
Negative Supply CUI I Yin ~ -10mV 1.1 2.2 mA a.. 
Power Pd Yin ~ -10mV 99 153 mW 

Offset Voltage I\.J; Range Nulling Pot;;;' 2kn ±5_0 -~ 

These specifications apply for Vs+ = 5V. Vs- = OV, T A = 25°C, unless otherwise noted. 

Input Offset Voltage 'os Rs ~ 5kn (Note ) 0.4 1.5 mV 
t~ Input Offset CUrl los (Note 1) 0.25 3.0 nA 

Input Sias Current IS 24 45 nA ! Voltage Gail Av Vo O.4V 2.4 V (N ote 1) 50 V/mV 
r-

.... 
Response Time tr 100mV step, 5mV overdrive ; 

5kH to 5V - 250 - nsec 
TTL fan-out = 4, 5kn to 5V - 250 - nsec 

Input Voltage Range CMVR 1.8/3.5 1.7/3.9 - V 
c. Iitage 'SAT Yin -3.5mV. Isink ~ 6.4 mA 0.30 0.45 V 

Positive Supply Curl 1+ Yin ~ -lOmV 2.2 3.0 mA 

Power Pd Yin ~ -10mV 11.0 15.0 mW 

The following specifications apply for Vs = ±15V, -55°C ~ TA ~ +125"C, unless otherwise noted. 

Input.Offset Voltage Vos Rs ~ 5kn (Note 1) - 0.5 1.6 mV 
Vs+ = 5V, Vs- = OV (Note 1) - 0.6 2.8 mV 

Average Input Offset Voltage Drift 
Without External Trim TCVos ·R s =50n - 1.5 - p.vtc 
With External Trim TCVosn Rs = 50n - 1.0 - p.vtc 

Input Offset Current los T A = + 125" C (Note 1) - 0.3 4.0 nA 
T A = -55°C (Note 1) - 0.6 12.0 nA 

Average I nput Offset Current Drift TClos 25"C ~ T A ~ +125'C - 2.0 - pAtC 
-55"C ~ T A ~ 25'"C - 4.0 - pAtC 

Input Sias Current IS T A = +125"C - 25 50 nA 
TA = -55"C - 45 120 nA 

Volt, Gail 'v '0 0.4' 2 500 

Response Time tr 100mV step, 5mV overdrive 
T A = +125'C. no load - 310 - nsec 
T A = -55"C, no load - 155 - nsec 

~ut Voltage Range CMVR ~.12.0 ± 13.0 V 

Mode Rejection RatiO CMRR 88 106 dS 

Powe, Supply Rejection Ratio PSRR 5V ~ Vs+ ~ 15V ·15V ~ Vs- ~ OV 75 96 dB 

Positive 0 tput Voltage 'OH Yin 4, IV, 10 200j..lA 2.4 V 

Saturation Voltage VSAT Yin ~ -10mV, I ink = 0 - 0.20 0.4 V 

Yin ~ -10mV, Isink = 6.4 mA - 0.32 0.5 V 

NOTE 1: These parameters are specified as the maximum values required to drive the output between the logic levels of O.4V and 2.4V with a lkn load tied to 
+5V; thus, these parameters define an error band which takes into account the worst case effects of voltage gain and input impedance. 
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ELECTR!CAL CHARACTER!ST!CS CMP-02E CMP-02C 

These specifications apply for Vs = :': 15V, T A = 25° C unless otherwise noted. 

Parameter Symbol T est Conditions Min. Typ. Max. Min. Typ. Max. Units 

,put Itage '-"s Rs lote I) 

Input Offset Voltage Vos Rs';;; 50Kn (Note 1) 0.3 0.9 0.4 3.0 mV 

InputOffse' Current los (N, 1) 0.3 3.0 0.4 15 nA 

Input Bias Current ~ 28 50 35 100 nA 

~ ,~~ "'U Input .u Rin 5.0 16 1.5 12 Mn 

Voltag, G p.~ '0 0.4V 2.4V 200 500 100 500 "mV 

Response Time tr l00mV step, 5mV overdrive 
no load (no pull-up) - 190 270 - 190 270 nsec 
5kn to 5V - 190 - - 190 - nsec 

tJ) TTL fan-out = 4, no pull·up - 190 - - 190 - nsec 
0 

.J:: 
Input Slew Rate 15 15 ViJ.l.~~ 

::: Input Voltage Range CMVR !.5 13.0 ±12.5 ±13.0 

(5 Common Mode Rejection Ratio CMRR 94 110 90 110 dB 
C Supply Rejectl ~~ 18V, 18V 's- 100 98 dB 
0 
~ Positive Output Voltage VOH Vin;;;' 3mV, 10 = 320/JA 2.4 3.2 - - - - V 

Yin ;;;. 3mV, 10 = 240J.l.A - - - 2.4 3.4 - V 
C Yin ;;;. 3mV, 10 = 0 2.4 4.8 - 2.4 4.8 - V 
.2 
tJ) Saturation Voltage VSAT Yin ,;;; -fOmV, Isink = 0 - 0.16 0.4 - 0.16 0.4 V 

(.) Yin ,;;; -10mV, Isink ,;;; 6.4 mA - 0.31 0.45 - 0.31 0.45 V 

Q) ItPUt ,Leakage Currel't ~AK 'in '0_ 0.03 8. /JA 
~ 

a. Positive Supply Current 1+ Vin';;; ·10mV 5.5 8.0 5.6 8.5 mA 

Negati' Supply CUI 1- Yin -10mV 1.1 2.2 1.2 ' 2.2 mA 

Powel Pd Yin -10mV 99 153 102 161 mW 

Offset Voltage R.lnge Nulling Pot 2k ±5.0 ±5.0 mV 

These specifications apply f~r V s+ = 5V, V s- = OV, T A = 25°C unless otherwise noted. o. 

; . 
,put Itage 'os IS 

I nput Offset Current I Os_ (Note 1) 0.25 3.0 0.35 14 nA 

• Input Bias Currel IB 24 45 30 90 ,A .;.; Ir 

~ ~ 
Vol G Av Vo O.4V 2.4V (Note 1) 50 50 V/mV 

Response Time tr 100mV step, 5mV overdrive 
5kn to 5V - 250 - - 250 - nsec 
TTL fan-out = 4, 5kn to 5V - 250 - - 250 - nsec 

Input Voltage Range CMVR 1.8/3.5 1.7/3.8 1.8/3.5 1.7/3.8 V 

Voltage VSAT Yin -3.5mV, Isink ,;;; 6.4 mA 0,3 0.45 0.3 0.45 V 

Posi Supply CI 1+ Yin';;; ·10mV 2.2 3.0 2.3 3.6 mA 

Power Pd Yin .10rnV 11.0 15.0 11.5 18.0 mW 

The following specifications apply for Vs = ±15V, 0° ,;;; T A';;; +70°C unless otherwise noted. 

,,, ..• Input Offset Voltage Vas Rs';;; 5.kn (Note 1) - 0.4 1.4 - 0.5 3.5 mV 
Vs+ = 5V, Vs- = OV (Note 1) - 0.5 2.4 - 0.6 4.3 mV 

Average Input Offset Voltage Drift 
Without External Trim TCVos Rs = 50n - 1.5 - - 1.8 - J.l.vfc 
~A"ith Exteiiial Tiim TCVosn As - 50n - 1.0 - - 1.2 - Il-VrC 

Input Offset Current los T A = + 70° C (Note 1) - 0.3 3.0 - 0.4 15 nA 
TA = DoC (Note 1) - 0.4 6.0 - 0.5 25 nA 

Average Input Offset Current Drift TClos 25°C';;; T A';;; +70°C - 2.0 - - 3.0 - ~:~:~ ~ TA';;; 25°C - 4.0 - '- 5.0 -

Input Bias Current IB TA = +70°C - 26 50 - 33 100 nA 
TA = O°C - 34 80 - 42 160 nA 

. Voltage Av '0 0.4' to 2.4V 100 500 70 500 V/mV 

Response Time tr 100mV step, 5mV overdrive 

T A = +70°C, no load - 225 - - 225 - ns~c 

T A = O°C, no load - 180 - - 180 - nsec 

Input Voltage Range CMVR :12.0 :13.0 V 

Common Mode Rejection Ratio CMRR 90 108 86 108 dB 

Power S~ply Rejection Ratio PSRR 5V,;;;Vs+';;;15V ·15V,;;;Vs_';;;OV 77 98 70 88 dB 

Positive Output Vol!age VOH Vin;;;' 4mV, 10 200J.l.A 2.4 3.2 2.4 3.2 V 

Saturation Voltage VSAT Yin ,;;; -10mV, 'sink = 0 - 0.17 0.4 - 0.17 0.4 V 
Yin ..; -10mV, 'sink = 6.4 mA - 0.30 0.5 - 0.31 0.5 V 

NOTE 1: These parameters are specified as the maximum values required to drive the output between the logic levels of 0.4V and 2.4V with a 1 kn load tied to 
+5V; thus, these parameters define an error band which takes into account the worst case effects of voltage gain and input impedance. 
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PMI OAC-01 
® 

6 BIT MONOLITHIC Of A CONVERTER 
GENERAL DESCRIPTION 
The DAC-01 is a complete monolithic 6-bit digital-to-analog 
converter, incorporating current steering logic, current sources, 
diffused resistor ladder network, precision voltage reference 
and fast summing op amp on one chip. Monolithic construc
tion provides small size, light weight, low power consumption 
and very high reliability. Wide power supply range, three 
output voltage options, and three input code options assure 
flexibi I ity for a wide variety of applications. A seventh bit 
may also be added for greater resolution. The DAC-01 is ideal 
for CRT deflection circuits, servo positioning controls, digitally 
programmed power supplies and pulse generators, modem and 
telephone system digitizing and demodulation circuits, digital 
filters, and 6-bit AID converters. Introduced in 1970, the 
DAC-01 is still the fastest, lowest power, most accurate 6-bit 
complete monolithic DAC ever made. 

SIMPLIFIED SCHEMATIC 

r----- DIGITAL LOGIC INPUTS -----, 

MSB 

FULL SCALE TRIM 

PIN CONNECTIONS AND ORDERING INFORMATION 

TOP VIEW ~ 

MSB AI 1- 1--14 FULL SCALE TRIM 

A22-

A33-
A44-

A55-

LSBA66-

V+7-

f-13 V-

1--12 BIPOLAR/UNIPOLAR 

-il SUM NODE 

-10 SCALE FACTOR 

-:-9 GROUND 

-8 ANALOG OUTPUT 

14 PIN HERMTIC DIP (Y-Suffix) 
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Lsa 

v-

FEATURES 

_ Fast.............. 3jlsec Settling Time (Max) 

_ Complete .... Includes Reference, Ladder, Op Amp 

_ Low Power Consumption ........ 250 mW (Max) 

_ G-Bit Resolution ....... . . . . .. 7 Bit Accuracy 

_ 3 Output Options ........... +10V, ±5V, ±10V 

_ Standard Power Supplies ......... ±12V to ±18V 

_ _55° /+125°C or 0° /70°C Ranges Available 

_ TTL, DTL Compatible Logic Levels 

_ Models With MIL-STD-883A Class B 

Processing Available From Stock 
_ Low Cost 

v+ SUM NODE SCALE FACTOR 

ANALOG 
OUTPUT 

BIPOLAR/UNIPOLAR GROUND 

ORDER: DAC-01Y DAC-01CY 
DAC-01 BY DAC-01 HY 
DAC-01 FY DAC-01 DY 

Military Temperature Range Devices 
With M I L-STD-883A Class B Processing: 

ORDER: DAC01-883-Y 
DAC01-883-BY 
DAC01-883-FY 
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ABSOLUTE MAX!MU!V! RAT!!'-JGS 

Operating Temperature Logic Input to Ground -0.7 to +6V 
DAC·Ol, DAC-Ol B, DAC-Ol F -55°C to +125°C Internal Power Dissipation (Note 1) 500mW 
DAC-01C, DAC-01H, DAC-01D O°C to +70°C Storage Temperature -65°C to +150°C 

V+ Supply Voltage to Ground a to +18V Lead Soldering Temperature 300°C (60 sec) 
V- Supply Voltage to Ground a to -18V Output Short Circuit Duration (Note 2) Indefinite 

NOTE 1: Rating applies up to ambient temperatures NOTE 2: Short circuit may be to ground or either 
of 100°C. For temperatures above 100°C, supply. Rating applies to +125°C case tem-
derate linearly at 10mWfC. perature or +75°C ambient temperature. 

en 
.~ 
.c: 
.:::= 
0 ELECTRICAL CHARACTERISTICS c 
0 
:E These specifications apply for Vs = ±15V and over the rated operating temperature range unless otherwise noted. 
C 
0 

:~ Parameter DAC'() 1 DAC'()1B DAC'()1F DAC'()1C DAC'()1H DAC'() 1 0 Units 

0 
Q) Output Options Unipolar Unipolar Unipolar Unipolar Unipolar Unipolar 
'-a. Bipolar .Bipolar Bipolar Bipolar 

I 
T ,'e Range r::r::/ .. 1'U: -55/··125 -...... , '''''' 

.. y 25°, 

T "'-e fly 

.peo ppmf' 

~ Unipolar Zero Scale Output 25 25 40 25 40 50 mV ., Voltage - Max (Note 1,2) 

~ 

i 
These specifications apply for all DAC-Ol grades, Vs = ± 15V and over the rated operating temperature range unless otherwise noted. 

Parameter Conditions Min Typ Max Units 

Unipolar Full Scale 2Kn load, logic";;; 0.5V, short pin 13 to pin 14. +10.00 - +11.75 Volts 
Output Voltage (Note 3) Short pin 12 to Ground and pin 10 to pin 11. 

Bipolar Output Voltage (Note 3) 2Kn Load, Short pin 11 to pin 12. 

±5 Volt Range Short pin 13 to pin 14, Short pin 10 to pin 11. 

VFS+ Logic Inputs";;; 0.5V +4.93 - +5.94 Volts 

VFS- Logic Inputs ~ 2.1V -5.94 - -4.93 Volts 

±10 Volt Range Open pin 10 

VFS+ Logic Inputs";;; 0.5V +9.86 - +11.89 Volts 

VFS- Logic Inputs ~ 2.1V -11.89 - -9.86 Volts 

Bipolar Offset Voltage (Note 1) ±5 Volt Range - ±40 ±70 mV 

±1/2 (I VFS+ I-I VFS-I) ±10 Volt Range - ±80 ±140 mV 

r. 
,~~.~ ~ 

_gic Input 

Log Input 

~gic; Inpu Input p.A 

Ipply ~~ ,-
's 'FS 'FSIV .y 

Con:.u " ..... v, 

Settling Time to ±1/2 LSB 2.1 V ..;;; logic level";;; 0.5V TA = 25°C. - 1.5 3 JJsec 

NOTES: 

1. Zero scale or bipolar offset voltage can be trimmed to zero volts or to the exact one's dr two's complement condition with an external resistor 

network to pin 11. 

2. Logic input voltage ~ 2.1 volts. 

3. Full scale is adjustable to precisely 10 volts for unipolar operation and 10 volt or 20 volt pop bipolar operation with an external 500 ohm 

potentiometer from pin 14 to V-. 

910 @IC MASTER 1978 



PMI DAC-03' 
8 & 1081T LOW COST M,ONOLITHIC Of A CONVERTER 

GENERAL DESCRIPTION 
FEATURES 

- Monotonicity Guaranteed 

_ Low Cost 

The DAC-03 is a complete 10 bit low cost DIA converter on a 
single 82 x 148 mil monolithic chip. All elements of a com
plete DAC are included-precision voltage reference, current 
steering logic, current sources, R-2 R resistor network and high 
speed internally compensated output op amp. The untrimmed 
diffused R-2R resistor ladder network achieves monotonic 
operation over a wide temperature range. The buffered refer
ence input is, capable of tracking over a wide range of voltages, 
increasing application flexibility. The wide power supply 
range, 19w power consumption and choice of full scale output 
voltages assure utility in a wide range of applications including 
CRT displays, data acquisition systems, AID converters, and 
servo positioning controls. For bipolar DAC's refer to the 
DAC-02 and DAC-04 data sheets. 

- Complete ....... Includes Reference and Op Amp 

- Compact ........... Single 18 Pin DIP Package 

- Fast ........ " .......... 1.5 J.l.sec Settling Time 

- Stable .......... Full Scale T empco 60 ppmf C 

- Standard Power Supplies ......... ±12V to ±18V 
_ Low Power Consumption .......... 350 mW Max 

_ TTL, DTL, CMOS Compatible Inputs 

- 5V and 10V Models Available 

SIMPLIFIED SCHEMATIC AND PIN CONNECTION DIAGRAM 

..----------OIGITAl LOGIC INPUTS ---------,. 

M581 BIT 2 BIT 3 BIT4 BITS BIT 6 BIT 7 BITB BlT9 BlTIO 

CONNECT 
TO REF . 
OUTPUT V+ 

2 3 4 5 B 9 10 18 16 

~~~~~~17~-a~~~~~--~-+--~-~---+-~---r--+---+---------~ 

DIGITAL 
GROUND 

ORDERING INFORMATION 

MODEL 

DAC-03 ADX1 (or X2)* 

DAC-03 BDX1 (or X2)* 

DAC-03 CDX1 (or X2)* 
DAC-03DDX1 (or X2)* 

MONOTONICITY 

10 BITS 
9 BITS 
8 BITS 
7 BITS 

13 

ANALOG GROUND 

TEMP RANGE 

0° /+70°C 
0° /+70°C 
0° /+70°C 
0° /+70°C 

*Suffix X1 indicates +10V output; suffix X2 indicates +5V output. 
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FSTEMPCO 

60 ppmFC TYP 
60 ppmfC TYP 
60 ppml"C TYP 
60 ppmfC TYP 

V-

PACKAGE 

18 PIN DIP 
18 PIN DIP 
18 PIN DIP 
18 PIN DIP 
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I ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 
Storage Temperature Range 
V+ Supply to Analog Ground 
V- Supply to Analog Ground 
Analog Ground to Digital Ground 
Logic Inputs to Digital Ground 

ELECTRICAL CHARACTERISTICS 

0° to +70°C 
-65°C to +150°C 

o to +18V 
o to -18V 
o to ±0.5V 

-5V to (V+ -.7V) 

Internal Reference Output Current 30011 A 
Reference Input Voltage 0 to +10V 
Internal Power Dissipation 500 mW 
Lead Soldering Temperature 300°C (60 sec) 
Output Short Circuit Duration Indefinite 

(Short circuit may be to ground or either supply.) 

These specifications apply for Vs = ±15V and T A = 25°C unless otherwise specified . 

Parameter Condition Min Typ Max Units 

Resolution 10 10 10 bits 

Grade AD 10 - - bits 

Monotonicity 
Grade 'SO 9 - - bits 
Grade CD 8 - - bits 
Grade DO 7 - - bits 

Grade AD - - ±0.1 % 

Grade SO - - ±0.1 % 
Nonlinearity 

Grade CD - - ±0.2 % 

Grade DO - - ±0.4 % 

Settling Time To ±1/2 LSS, 10 Volt Step. - 1.5 - Ilsec 

Full Scale Tempco Total, Internal Reference Connected - 60 - ppmfC 

Full Scale Tempco External Reference - ±40 - ppmfC 

Reference Input Sias Current - 100 - nA 

Reference Input Impedance - 200 - Mn 

Reference Input Slew Rate - 1.5 - V/J.l.sec 

Reference Output Voltage - 6.7 - V 

Zero Scale Offset - ±LO ±10 mV 

Power Supply Sensitivity Vs = ±12V to ±18V - ±.015 ±O.l % VFSIV 

Power Dissipation lOUT = 0 - 225 ~O mW 

Logic I nput Current (Each Input, -5V to (V+ - .7V) - 1 - IlA 

Logic Input "0" - - 0.8 V 

Logic Input "1" 2.0 - - V 

Full Scale Output Voltage 

10 Volt Models (Xl) (See Note) +10.0 - +11.5 V 

5 Volt Models (X2) +5.00 - +5.75 V 

NOTE: Reference Output terminal connected directly to Reference Input terminal.and pin 18, RL = 2Kn, all logic inputs;;:' 2.0 V. 
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PMI IMPROVED DAC-02 DAC-05 
11 BIT DIGITAL TO ANALOG CONVERTER 

GENERAL DESCRIPTION 

The DAC-05 is a complete, monolithic, Sign Plus 10 Bit DAC 
with a voltage output. A precision voltage reference, a logic
controlled polarity switch, and a high speed (1.5 p.sec settling 
time) output op amp are included. Monotonicity, non
linearity, power consumption, and. full scale temperature 
coefficient are guaranteed over the full operating temperature 
range. Reliability is enhanced by a monolithic design, 100% 
burn-in, and a hermetic DIP package. Six low cost 0° /7ttc 
and six _55° /+125°C models are available plus six models with 
MI L-STD-883A Class B processing. 

SIMPLIFIED SCHEMATIC 

OIGITAL 
GROUND 

ORDERING INFORMATION 

MODEL MONOTONICITY 

DAC-OSAX1 (or 2) 10 BITS 

DAC-OSBX 1 (or 2) 9 BITS 

DAC-OSCX 1 (or 2) 8 BITS 

DAC-OSEX1 (or 2) 10 BITS 
DAC-OSFX1 (or 2) 9 BITS 

DAC-OSGX1 (or 2) 8 BITS 

...... LOG 
GROUND 

TEMP RANGE 

-5So /+12SoC 

-5So /+12SoC 

-5So /+12So C 

0° /+70°C 
0° /+70°C 

0° /+70°C 

NOTE: Use suffix X1 for ±10V output or suffix X2 for ±SV output. 
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(10 BITS PLUS ',SIGN-) 

FEATURES 

_ Complete ......... Includes Reference and Op Amp 

- Bipolar Output ............ Sign/Magnitude Coding 

- Fast .................... 1.5 p.sec Settling Time 

._ Monotonicity and Nonlinearity Guaranteed 

- Reliable ........... 100% Burned-in 72 Hrs @+125°C 

_ Low Power Consumption ............. 350 mW Max 

- Compact ....... Single 18 Pin Hermetic DIP Package 

_ Choice of Output Ranges ............. ±5V or ±10V 

_ Models with MI L-STD-883A Class B 

Processing Available From Stock 

PIN CONNECTIONS 

BiT 1 MSB 1 B1 SB 18 SIGN BIT INPUT: 1; POSITIVE 

BIT2 2 

BIT3 3 

BIT4 4 

BIT5 5 

BIT 6 6 

BIT7 7 

BITS S 

BIT9 9 

B2 RO 17 REFERENCE OUTPUT 

B3 V+ 16 POSITIVE POWER SUPPLY 

B4 RI 15 REFERENCE INPUT 

56 EO 14 ANALOG OUTPUT 

B6 AG 13 ANALOG GROUND 

B7 V- 12 NEGATIVE POWER SUPPLY 

as DG 11 DIGIT AL GROUND 

B9 B10 10 BIT 10 LSB 

TOP VIEW 
18 PIN HERMETIC DUAL-IN-LiNE 

(X-Suffix) 

Military Temperature Range Devices 

with MIL-STD-883A Class B Processing: 

MODEL 

DAC OS.a83-AX1 (or 2) 
DAC OS.a83-BX 1 (or 2) 
DAC OS.a83-CX1 (or 2) 

MONOTONICITY 

10 BITS 
9 BITS 
8 BITS 
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ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range Analog Ground to Digital Ground o to ±O.5V 

DAC-05A,8,C -55°C to +12SoC Logic Inputs to Digital Ground -5V to (V + - .7V) 

DAC-05E,F,G o°c to +70°C Internal Reference Output Current 3OO~A 

Storage Temperature Range _65° C to +150°C Reference Input Voltage o to +10V 

V+ Supply to Analog Ground o to +18V Internal Power Dissipation 500mW 

V-Supply to Analog Ground o to -18V Lead Soldering Temperature 300°C (60 sec) 
Output Short Circuit Duration Indefinite 

(Short circuit may be to ground or either supply. 

ELECTRICAL CHARACTERISTICS- MILITARY GRADES 

tJ) These specifications apply for VS:: ±15V and T A = -55°C to +125°C unless otherwise specified. 
.2 
.c. DAC-05A DAC-058 DAC-05C 
.:!:! 
0 Parameter Symbol 
c: 

Conditions Min Typ Max IMin Typ Max Min iTyp Max IUnits 

0 Resolution Including Sign 11 11 11 11 11 11 11 11 Ibits 
~ 
c: 

.y - - Ibits 

0 Nonlinearity NL 
,0, ,0 

1% 
'Cii A 

.0. to +12,0, ·0 'A - - ±0.2 - - ±0.3 - - 1% 
Q) 

Full Scale Tempco TCV
FS ippmfC L.. .~ 

a. 
ippmfC .~ 

I Full Scale Output Voltage 'F5;+ gn Bi +10.0 - +11.5 +10.0 - +11.5 +10.0 - +11.5 V 

(Xl Suffix) V
FS

_ Sign Bit Low (Note 1) -11.5 - -10.0 -11.5 - -10.0 -11.5 -10.0 V -

Full Scale Output Voltage 'FS+ 1.00 .75 !+5.oo - '5 '+5.00 .75 V 

; (X2 Suffix) 
'FS- ) .75 i1>O -5.75 -5.00 -5.75 -5.00 V 

Zero Scale Offset V FS+ T A = +25°C 1.0 5.0 5.0 - 1m 

I 
(Sign Bit High, 

T A = -55°C to +l25°C 2.0 10 2.0 10 2.0 10 mV 
All Others Low) 

- - -

Zero Scale Symmetry (Note 2) - ±4.0 ±10 - ±4.0 ±10 - ±4.0 ,±10 mV 

(Xl Suffix) 

Zero Scale Symmetry (Note 2) - ±2.0 ±5.0 - ±2.0 ±5.0 - ±2.0 ±5.0 mV 

(X2 Suffix) 

Full Scale Bipolar Symmetry T A = +25°C (Note 3) - ±10 ±50 - ±10 ±50 - ±10 ±50 mV 

(X1 Suffix) 
'B. 

;0 ;0, 

I ±20 :70 'mV 

Full Scale Bipolar Symmetry T A = +25°C (Note 3) - ±5.0 ±25, - ±5.0 ±25 - ±5.0 ±25 mV 

(X2 Suffix) T A -55
c
C +125°C :10 :35 ±10 ±35 ±10 ±35 !mV 

Settli Ti t5 To Y, LSB, 10V Chan! 1.5 1.5 1.5 /-Lsec 

~ 1 1.5 1.5 VtLsec ,'" ''''' ~:" , .... " 
'i"~",,,",,,,, Input nA 

''''"." , ... " Input I ,.jJCuO, .... " - 200 200 - - 200 - MU 

~ Iv .~ '<0 " , ... " 

liN I/-LA 

'IL - . 0.8 

Logi IH ~.O 2 2.0 V 

Power Supply Sensitivity 'A 
0.0s ,VF~ 

(V
S 

= ±12V to ±18V) :0, 
,VFsfV 'A 

Power DiSSipation TA +25'oC mW 

(lOUT = 0) :0 :oC - 250 350 
A 

250 350 - 250 350 mW 

NOTE 1: Reference Output terminal connected directly to Reference Input terminal, R L = 2KU, all logic inputs> 2.0 V. 

NOTE 2: Zero Scale Symmetry is the change in the output voltage produced by switching the Sign Bit with all logic bits low (V ZS+ ~V ZSJ· 

NOTE 3: Full Scale Bipolar Symmetry is the magnitude of the difference between IV FS+I and IV FS-1. " 
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CONNECTION INFORMATION "" 

FULL SCALE ADJUSTMENT - Full Scale output voltage may be trimmed by 
FULL SCALE ADJUSTMENT CIRCUIT 

use 
of a potentiometer and series resistor as shown; however, best results will be obtained· rm °rTt rpi'r ~rl r if a low tempco resistor is used or if pot and resistor tempcos match. Alternatively, a REFERENCE 

single pot of;;J!: 75Kn may be used. OUTPUT 

I~'",~", 
FULL 

REFERENCE INPUT BYPASS - toWp.st noi!';p and fastest settling operation will be SCALE 10"0 
AOJUST AIirriALOG 

obtained by bypassing the Reference Input to Analog Ground with a n 01JLF disk capacitor POT" REFERENCE * ® SO"RC( ()RIVE" OUTPUT 
IfIIPuT 

6210.0 DAC-02 
GROUNDING - For optimum noise rejection, separate digital and analog grounds havp LOW TC 

been brought out. Best results will be obtained if these grounds are connected together ANALOG 

at one point only, preferably near the DAC-05 package, sothat the large digital currents 
GROUND 

OIGIT .JGAOUNC J do not flow through the analog ground path. -=-

ELECTRICAL CHARACTERISTICS- COMMERCIAL GRAD.ES 

, These specifications apply for Vs = ±15V and T A = O°C to +70°C unless otherwise specified. 
rn 

DAC-05E DAC-05F DAC-05G 0 
.s:::. 

Parameter Symbol Conditions Min ITyp Max Min ITyp Max Min Typ Max Units .::: 
0 

Resolu ... ~.u~'''~ 11 11 11 11. 11 bits c: 
i bits 

O· 
~ 

Nonlinearity NL T A = +25°C - - ±0.1 - - ±0.2 - - ±0.4 %FS c: 
0 

T A = 0
0 
e to 70

0 
C - ±0:2 ±0.3 - - ±0.5 %FS "U) 

Full Scale Tempco TCV
FS 

Internal ~~~_, _ . __ :~, 45 100' 45 100 45 100 ppmfC 0 , __ w~ 

Q) 
(Note 4) External '"':_ 'v, _, 'v_ ,.. ppmfe 

~_t·· 

a.. 
Full Scale Output Voltage V FS+ Sign Bit High (Note 1) +10.0 - +11.5 +10.0 - +11.5 +10.0 - +11.5 V 

I (Xl Suffix) 
FS-

Sign Bit Low (Note -11.5 -10.0 i- .5 - -10.0 1-11.5 - -10.0 V 

Full Scale Output Voltage 'FS+ lSi (I ) i.OO .75 i+5·00 '5!+5.00 +5.75 V 

(X2 Suffix) V
FS

_ Sign Bit Low (Note 1) .75 -5.00 -5.75 - _I; on ..J; 75 -5.00 V 

Zero Scale Offset V ZS+ IT A = 25°C 1.0 5.0 1.0 5.0 1.0 5.0 lV ~ 
(Sign Bit High, 

T A = O°C to !-70°C - 2.0 10 - 2.0 10 - 2.0 10 mV ~ All Others Low) ,.. .. 
Zero Scale Symmetry (Note 2) - ±4.0 ±10 - ±4.0 ±10 - ±4.0 ±JO mV 

i (Xl Suffix) 

Zero Scale Symmetry (Note 2) - ±2.0 ±5.0 - ±2.0 ±5.0 - ±2.0 ±5.0 mV 

(X2 Suffix) 

Full Scale Bipolar Symmetry T A = +25°C (Note 3·) - ±10 ±50 - ±10 ±50 - "0 ±50 mV 

(Xl Suffix) TA O°C !-700e ±20 ±20 :70 mV 

Full Scale Bipolar Symmetry ITA f-25° (Note ±5.0 1.0 , 

(X2 Suffix) TA O°C f-700e ±10' :35 :10 ±35 10 :35 mV 

Sett! Ti To % LSB, 10V Ch, 1.5 1.5 

.... 
1.5 IjJJ .- -' -' '--

.-
1200 

.... I. - 6.7 - - 6.7 .7 V nCICICII",C " 

Logic Input liN Each Input, -5V to (V+ - .7V) - ±1.0 ±10 - ±1.0 ±10 - ± 1.0 ±10 #-LA 

Logic Input "0" 
IL - 0.8 - V 

Logic Input "1" 
IH 2.0 2.0 V 

Power Supply Sensitivity T A +25°1 jO.02 0.05 0.02 1.02 0.05 IFSN 
(V

S 
= ±12V to ±18V) TA o°c '0°, 10. I 0.05 0.05 0.1 ,~::;N 

Power Dissipation TA +25° i200 ; 200 300 200 300 

(lOUT = 0) T A = O°C to +70°C - 250 350 - 250 350 - 250 350 mW 

NOTE 1: Reference Output terminal connected directly to Reference Input terminal, RL = 2Kn. all logic inputs;;;;' 2.0 V. 

NOTE 2: Zero Scale Symmetry is the change in the output voltage produced by switching the Sign Bit with all logic bits low IV ZS+ -V ZSJ· 

NOTE 3: Full Scale Bipolar Symmetry is the magnitude of the difference between IV FS+I and IV FS-I. 

NOTE 4: Parameter is not 100% tested; 90% of units meet this specification. 
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PMI IMPROVED DAC-04 IOAe-061 
TWO'S COMPLEMENT 10 BIT D/A CONVERTER 

GENERAL DESCRIPTION 

The DAC-06 isa complete, monolithic, Two's Complement 

10 Bit DAC with a voltage output. A precision voltage refer
ence, R-2R resistor network, bipolar offset circuit, and a high 
speed (1.5 J1sec settling time) output op amp are included. 
Monotonicity, nonlinearity, power consumption, and full scale 
temperature coefficient are guaranteed over the full operating 
temperature range. Reliability is enhanced by a monolithic 
design, 100% burn-in, and a hermetic DIP package. Three low 
cost 0° /70° C and three _55° /+125° C models are available plus 

three models with M I L-STD-883A Class B processing. 

SIMPLIFIED SCHEMATIC 

REF 
IN 

I 

'* I 
0-+-+-

SIGN 

810811.8)716 .. 83 R8l 8Jl'Ot.A1It 
ADJUST 

~ L..---J 
I 

1 DIGlTAL 
GROUND 

I ORDERING INFORMATION 

I • 

OUT 
-() 

MODEL 

DAC-OBAX 
DAC-OBBX 
DAC-06CX 

MONOTONICITY 

10 BITS 
9 BITS 
8 BITS 

TEMP RANGE 

_55° /+125°C 
_55° /+125°C 
-55° /+125°C 

DAC-OBEX' 
DAC-06FX 
DAC-06GX 

916 

10 BITS 
9 BITS 
8 BITS 

0° /+70°C 
0° /+70°C 
0° /+70°C 

FEATURES 

_ Complete ...... Includes Reference and Op Amp 

_ Bipolar· Output ..... Two's Complement Coding 

_ Fast ................ 1.SJ1sec Settling Time 

_ Monotonicity and Nonlinearity Guaranteed 

_ Reliable ...... 100% Burned-in 72 Hrs @ +12SoC 

_ Low Power Consumption ......... 350 mW Max 

_ Compact .'. . . Single 18 Pin Hermetic DIP Package 

- Models with MIL-STD-883A Class B Processing 
Available From Stock 

PIN CONNECTIONS 

SIGN BIT 1 

BIT 2 

BIT 3 

BIT 4 

BIT5 

BIT6 

BIT 7 

BITS 

BIT9 

'~18 BIPOLAR ADJUST 

'3~ ROE" REFERENCE OUTPUT 

3 - B3 V+ 16 POSITIVE POWER SUPPL Y 

4 I B4 RI 15 REFERENCE INPUT 

5~~ Eat" ANALOG OUTPUT 

6 B6 AG 13 ANALOG GROUND 

7~B7 V- 12 NEGATIVE POWER SUPPLY 

8~~ OOF" 
DIGIT AL GROUND 

BIT 1{) LSB 9 B9 Bl0. 10 

TOP VIEW 

18 PIN HERMETIC DUAL-IN-LiNE 

(X-Suffix) 

Mifitary Temperature Range Devices 
with MI L-S"D~83A Class B Processing: 

MODEL 

DAC06~83-AX 

DACOB-883-BX 
DACOB-883-CX 

MONOTONICITY 

10 BITS 
9 BITS 
8 BITS 
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ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range Internal Reference Output Current 30011 A -
DAC-06A, B, C -55°C to +125°C Reference Input Voltage o to +10V 
DAC-06E, F, G O°C to +70°C Bipolar Offset Input Voltage o to +10V 

Storage Temperature Range -65°C to +150°C Internal Power Dissipation 500mW 
V+ Supply to Analog Ground o to +18V Lead Soldering Temperature 300°C (60 sec) 
V- Supply to Analog Ground Oto -18V Output Short Circuit Duration Indefinite 
Analog Ground to Digital Ground o to ±0.5V (Short circuitmay be to ground or either supply.) 
Logic Inputs to Digital Ground -5V to (V + - .7V) 

n.lH~-n" 

FULL SCALE OUTPUT RANGE-The peak-to-peak voltage swing LEAST SIGNIFICANT BIT (LSBI-The smallest incremental output 
of the converter's output, i.e. IVFS+I+IVFS-' for bipolar operation, 
and (VFS-VZS) for unipolar operation. 

change obtainable, which is ideally equal to the full scale, output 
range divided by 2n-1, where n = number of bits of resolution. 

POSITIVE BIPOLAR FULL SCALE OUTPUT VOLTAGE (VFS+)- MOST SIGNIFICANT BIT (MSB)-The largest incremental output tJ> 
The output for 0111111111 input code. ,change obtainable by switching a single logic input, ideally equal to 0 
NEGATIVE BIPOLAR FULL SCALE OUTPUT VOLT AGE(VFS_)- the ideal LSB multiplied by 2n- 1, where n = number of bits of .c 
The output voltage for 1000000001 input code for Two's Comple- resolution. In Two's and One's Complement Converters this MSB is :!::=,: 

-..,~"! ment coding, or the output voltage for 1000000000 input code for inverted with respect to the other (binary) bits and is used as a sign 0 
One's Complement coding. bit; this feature is incorporated into the DAC'()6 design. c: 
UNIPOLAR FULL SCALE OUTPUT VOLTAGE (VFS)-The (posi- MONOTONICITY -Having each successive output state greater than 0 
tive) output voltage for 0111111111 input code. or equal to the preceding one when the DAC is sequenced through ~:: 
UNIPOLAR ZERO SCALE OUTPUT VOLTAGE (VZS)- The output all successive states from VFS- to VFS+' c: 
voltage for 1000000000 input code. 

FULL SCALE TEMPERATURE COEFFICIENT-Change in absolute 0, 
BIPOLAR OFFSET VOLTAGE 1/2(!VFS+I-IVFS_I)-The maximum full scale output range in ppm between 25° C and either temperature --"<' en error due to asymmetry around zero output expressed as a percent- extreme divided by the corresponding change in temperature. 0 age of Full Scale Output Range. (This is adjustable to zero-see 
Adjustment Procedures on the last page.) POWER SUPPLY SENSITIVITY-The ratio of the percentage change ~: 

in full scale output range to the change in the supply voltage pro-
o..~ ducing it. 

, ELECTRICAL CHARACTERISTICS - MILITARY GRADES 

These specifications apply for Vs = ±15V and T A = -55°C to +125°C unless otherwise specified. 

DAC-06A DAC-06B DAC-06C 

Parameter Symbol Conditions Min Typ Max Min Typ Max Min Typ Max Units ~ 
IQ ...... 

.~ 

Ii 
'v,,,,, 

Nonlinearity NL TA =0°Ct070°C 0.1 - - 0.2 - - 0.4 - - %FSR 

,0 ;0 1.2 1.3 1.5 'A 

Full Scale Tempco TeV FS If I ,,,,,,,,,, '"'' ~~ ,- .. 
""""" '"'' pp Ife 

Full Scale Output Range FSR IV FS-' + IV FS+I 
10 - 11.5 10 - 11.5 10 - 11.5 V 

(Note 1) 

Unipolar Zero Scale Output V
ZS 'A +25° - 1.0 - 1.0 5.0 - 1.0 

Voltage (Pin 18 to Pin 11) :0 ~o 2.0 10 2.0 10 2.0 1 A 

Bipolar Offset Voltage %(IV FS~I-!V FSJ) -5.0 - -0.1 -5.0 - -0.1 -5.0 - -0.1 %FSR 
(Pin 15 to 18 and 17) 

ng T To ±% LSB, 10 Volt Step - 1.5 - - 1.5 - - 1.5 - }.Lsec 
..... .., 
'"'''''''''''' 

'" "'"'''''' 
.... I, Mil 'v v'v 'vv 

..... .., 
Itput /oltage 6 6 . V -,.''''''''''" ... " 

Logic Input Current liN Each Input, -5V to (V+ - .7V) - ±1.0 ±10 - ±1.0 ±10 - ±1.0 ±10 }.LA 

'IL 

'IH 

Power Supply Sensitivity T A = +25°e - 0.02 0.05 - 0.02 0.05 - 0.02 0.05 %FSIV 
(V

S 
= ±12V to ±18V) 

T A -55°e +125°e ),05 0.05 

Power Dissipation T A = +25)e - 200 300 - 200 300 - 200 300 mW 
(lOUT = 0) 

T A-55° 125° 250 350 250 

NOTE 1: Reference output terminal connected to Reference Input terminal and to Bipolar Adjust terminal with RL = 2Kil. 
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EXTERNAL ADJUSTMENTS - Full Scale Range and Bipolar 
Symmetry may be adjusted using the connections shown with the 
procedures on the next page. 

REFERENCE INPUT BYPASS - Lowest noise and fastest settling 
operation will be obtained by bypassing the Reference Input and 
the Bipolar Offset Adjust inputs with O.OlJ.lF disc capacitors 
connected to Analog Ground. 

GROUNDING - For optimum noise rejection, separate digital and 
analog grounds have been brought out. Best results will be obtained 
if these grounds are connected together at one point only, prefer

ably at the DAC-06 package, so that large digital currents do not 
flow through the analog ground path. 
REFERENCE OUTPUT - For best results, Reference Output 
current should not exceed 100J.lA. 
USE WITH EXTERNAL REFERENCES - Positive-polarity exter
nal reference voltages referred to Analog Ground may be applied to 
the Reference Input terminal to improve full scale tempco, to 
provide tracking to other system elements, or to slave a number of 

DAC-06's to the Reference Output of anyone of them. 

UNIPOLAR OPERATION - Operation as a 10V positive output 
10 bit converter may be implemented by permanently tying pin 18 
to ground. 

,r---- DIGITAL INPUTS ---------" 
SIGN BIT lSB 
(MSB) 

ANA 13 REF 
GND IN 

it 

62kn* lOW T.e. 

v+ 

14 

ANALOG 
OUTPUT 

LOWER RESOLUTION APPLICATIONS - For applications not 
requiring full 1 0 bit resolution, unused logic inputs should be tied 
to ground. 

NOTE: For unipolar operation, omit the Bipolar offset adjustment 
potentiometer. 

ELECTRICAL CHARACTERISTICS - COMMERCIAL GRADES 

These specifications apply for Vs = ±15V and T A = O°C to 70°C unless otherwise specified. 

DAC-06E DAC-06F DAC-06G 

Monotonicity 

Nonlinearity 

Full Scale Tempco 
(Note 2) 

Full Scale Output Range 

Unipolar Zero Scale Output 
Voltage (Pin 18 to Pin 11) 

Bipolar Offset Voltage 
(Pin 15 to 18 and 17) 

Logic Input Current 

Dissipation 

(lOUT = 0) 

NL 

FSR 
10 

V
ZS 

ts 

Each Input, -5V to (V+ - .7V) 

NOTE 1: Reference Output terminal connected to Refererrce Input terminal and to Bipolar Adjust terminal with RL = 2Kn. 

NOTE 2: Parameter is not 100% tested; 90% of units meet this specification. 
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PMI IMPROVED 1408A/1508A DAC-08 
® 

8 BIT HIGH SPEED M'ULTIPLYING D/A CONVE.RTER 
GENERAL DESCRIPTION 

The DAC-08 series of 8 bit monolithic multiplying Digital
to-Analog Converters provide very high speed performance 
coupled with low cost and outstanding applications flexibility. 

Advanced circuit design*achieves 85 nsec settling times with 
very low "glitch" and at low power consumption. Monotonic 
mUltiplying performance is attained over a wide 40 to 1 
reference current range. Matching to within 1 LSB between 
reference and full scale currents eliminates the need for full 
scale trimming in most applications. Direct interface to all 
popular logic families with full noise immunity is provided by 
the high swing, adjustable threshold logic inputs. 

High voltage compliance dual complementary current outputs 
are provided, increasing versatility and enabling differential 
operation to effectively double the peak-to-peak output swing. 
In many applications, the outputs can be directly converted to 
voltage without the need for an external op amp. 

All DAC-08 series models guarantee full 8 bit monotonicity, 
and nonlinearities as tight as ±0.1%over the entire operating' 
temperature range are available. Device performance is essen~ 
tially unchanged over the ±4.5V to ±18V power supply range, 
with 33 mW power consumption attainable at ±5V supplies. 

EQUIVALENT CIRCUIT 

16 

COMP 
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FIGURE 1 

UNIVERSAL DIGITAL LOGIC INTERFACE 
FEATURES 

• Fast Settling Output Current ............... 85 nsec 

• Full Scale Current Prematched to ±1 LSB 

• Direct Interface to TTL, CMOS, ECl, HTl, PMOS 

• Nonlinearity to ±0.1% Max Over Temp Range 

• High Output Impedance and Compliance .. -10V to +18V 

• Differential Cun:ent Outputs 

• Wide Range Multiplying Capability .... 1 MHz Bandwidth 

• Low FS Current Drift ................. ±10ppmfC 

• Wide Power Supply Range ' ............ ±4.5V to ±18V 

• low Power Consumption ............ 33 mW @ ±5V , 

• low Cost 

The compact size and low power consumption make the 
DAC-08 attractive for portable .and military/aerospace applica
tions; devices processed toM I L-STD-883A, Level B are available. " 

DAC-08 applications include 8 bit, 1 fJ.Sec A/D converters, 
servo-motor and pen drivers, waveform generators, audio 
encoders and attenuators, analog meter drivers, programmable 
power supplies, CRT display drivers, high speed modems and 
other applications where low cost, high speed and complete 
input/output versatility are required. 

ORDERING INFORMATION AND PIN/CONNECTION 

THRESHOLD CONTROL 1 

lOUT 2 
V- 3 

16 COMPENSATION 

15 VREFH 

lOUT 4 
MSB Bl 5 

B26 
B37 
B48 

TOP VIEW 

14 VREF(+) 
13V+ 
12 B8 LSB 
1187 
10B6 
9 B5 

16 PIN HERMETIC DUAL-IN-L1NE 
(Q-5uffix) 

MODEL 
DAC-08AQ 
DAC-08Q 

TEMP RANGE NONLINEARITY 

DAC-08HQ 
DAC-08EQ 
DAC-08CQ 

-55° /+125° C 
-55° / +125° C 

0° 110°C 
0° 110°C 
0° 110°C 

±0.1% 
±0.19% 
±0.1% 
±0.19% 
±0.39% 

Military Temperature Range Devices 
With MIL-STD-883A Class B Process:ng: 

ORDER: DAC-08-883-AQ 
DAC-08-883-O 
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Q) 
'-a.. 

ABSOLUTE MAXiMUM RATIt.JGS iTA = 25ve uniess otherwise noted.; 

Operating Temperature 

DAC·08AO,O 

DAC·08EO, CO 

Storage Temperature 

Power Dissipation 

Derate above 1 OOC C 

Lead Soldering Temperature 

-55°C to +125°C 

O°C to +70°C 

-i55°C to +150°C 

500mW 

10mWtC 

300°C (60 sec) 

TYPICAL PERFORMANCE PHOTOGRAPHS 

FIGURE 2 
TRUE AND COMPLEMENTARY OUTPUT OPERATION 

o mA-

LOmA-

2.0 mA-

(0000'0000) 

BIT 8 
LOGIC INPUT 

lOUT 

920 

2.4 V-

0.4 V
OV-

8}'A

0-

FIGURE 4 
LSB SWITCHING 

(1 I 11'1111) 

.... ,- - - ,- -, - ... --'" 

--==-=~~_ :_i~ 
50 nsec/division 

V+ Supply to V- Supply 36V 

Logic Inputs V- to V- plus 36V 

VLC V- to V+ 

Analog Current Outputs See Fig. 12 

Reference Inputs (V14, V1S) V- to V+ 

Reference Input Differential Voltage (V14 to V1S) ±18V 
Reference Input Current (114) 5.0mA 

FIGURE 3 
FULL SCALE SETTLING TIME 

LOGIC 
INPUT 

2.4 v-

0.4 V

OUTPUT -1/2 LSB
SETTLING 0-

+ 112 LSB-

all bits switched ON 

50 nsec/division 

SETTLING TIME FIXTURE OF FIGURE 29 

I FS : 2mA RL = 1 K n 
112 LSB : 41£A 

FIGURE 5 
FASY PULSED REFERENCE OPERATION 

2.5 V.
V1N 

0.5 V.

-0.5 mA-

-2.5 mA-

200 nsec/dlvision 

SEE FIGURE 27 

REQ:::: 200n 

RL = loon 
Cc =0 
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ELECTRICAL CHARACTERISTICS 

These specifications apply for Vs = ±15V, IREF = 2.0 rnA, TA = -55°C to +125°C unless otherwise specified. Output 

characteristics refer to both lOUT and lOUT ~ 

DAC-OSA DAC-08 

Parameter Symbol Conditions Min Typ Max Min Typ Max Units 

.... ~:.UIUllUI 8 8 8 8 8 8 bits 

.y 8 8 8 8 8 8 bits 

,"VII' '''O.IL T A -55°C to '125°C ±0.1 ±0.19 % FS 

Settling Time ts To ±% LSB. all bits - 85 135 - 85 135 nsec 
switched ON or OFF en 
TA = 25°C 0 

.r:::. 
Propagation DelaY TA = 25°C 

.:t::: 
tPLH. tpHL 0 Each bit - 35 60 - 35 60 nsec 

C 
All bits switched - 35 60 - 35 60 nsec 0 

~ 
Full Scale Tempco TCIFS - ±10 ±50 - ±10 ±50 ppmfC C 
Output Voltage Compliance VOC 

Full scale current change -10 - +18 -10 - +18 Volts 0 
<% LSB .Ci) 
ROUT> 20 Megohm typo 

0 
Full Scale Current IFS4 VREF = 10.0ooV 1.984 1.992 2.000 1.94 1.99 2.04 mA 

Q) 
"-

R14' R 15= 5.0ookn .. 0.. 
TA=25°C 

FI Scale ~'y 
""" y IFSS IFS4 IFS2 0.5 ±4.0 :1.0 ±8.0 p,A 

Zero Scale Current IZS 0.1 1.0 0.2 2.0 p,A 

Output Current Range IFSR V- =-5.0V 0 2.0 2.1 0 2.0 2.1 mA . 
V- = -7.0V to -18V 0 2.0 4.2 0 2.0 4.2 mA 

Logic Input Levels ' .. 
Logic "0" VIL VLC = OV 

- - 0.8 - - 0.8 Volts 

Logic "'" VIH 2.0 - - 2.0 - - Volts 

Logic I nput Current VLC = OV 
Logic "0" IlL VIN = -,OV to +0.8V - -2.0 -10 - -2.0 -10 p,A 

Logic "1" IIH VIN = 2.0V to 18V - 0.002 10 - 0.002 10 p,A 

Logic Input Swing VIS V- -15V -10 +18 -10 -18 Volts 

Logi Range VTHR 's -10 13.5 '13.5 

'~I~'~II"'~ Bi Cu 115 -1.0 -3.0 -1.0 -3.0 p,A 

Reference I nput Slew Rate dl/dt See Figs. 5, 27 4.0 8.0 - 4.0 B.O - mA/p,sec 

Power Supply Sensitivity PSSIFS+ V+ = 4.5V to 18V - 1.0003 ±0.01 - ±0.0003 ±0.01 %/% 

PSSIFS- V- = -4.5V to -:18V - ±0.002 ±0.01 - ±0.002 ±0.01 %/% 
IREF = 1.0 mA 

Power Supply Current Vs = ±5V, IREF = 1.0 mA 
1+ - 2.3 3.8 - 2.3 3.8 mA 
1- - -4.3 -5.8 - -4.3 -5.8 mA 

Vs = +5V. -15V, 
IREF = 2.0 mA 

1+ - 2.4 3.8 - 2.4 3.8 mA 
1- - -6.4 -7.8 - -6.4 -7.8 mA 

Vs = ±15V, IREF = 2.0 mA 
1+ - 2.5 3.8 - 2.5 3.8 mA 
1- - :"'6.5 -7.8 - -6.5 -7.8 mA 

Power Dissipation PD ±5V, IREF = 1.0 mA - 33 48 - 33 48 mW 
+5V, -15y, IREF = 2.0 mA - 108 136 - 108 136 mW 
±15V, IREF = 2.0 mA - 135 174 - 135 174 mW 
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ELECTRiCAL CHARACTERISTICS 

These specifications apply for Vs = ±15V, 'REF = 2.0 mA, TA = O°C to 70°C unless otherwise specified. Output characteristics refer to both 

lOUT and 'OUT· 

DAC-08H DAC-08E DAC-08C 
Parameter Symbol Conditions Min Typ Max Min Typ Max Min TVp Max Units 

Resolution 8 8 8 8 8 8 8 8 8 bits 

Monotonicity 8 8 8 8 8 8 8 8 8 bits 

Nonlinearity T A = 0° C to 70° C - - ±0.1 - - ±0.19 - - ±0.39 % FS 

Settling Time ts To ±% LSB, all bits - 85 1,35 - 85 150 - 85 150 nsec 
switched ON or OFF 
TA = 2SoC 

Propagation Delay 

Each bit tpLH TA = 25°C - 35 60 - 35 60 - 35 60 nsec 

All bits switched tpHL - 35 60 - 35 60 - 35 60 nsec 

Full Scale Tempco TCIFS - ±10 ±50 - ±10 ±50 - ±10 ±80 ppmfC 

Output Voltage VOC Full scale current -10 - +18 -10 .- +18 -10 - +18 Volts 

Compliance change < % LSB 

ROUT> 20 Megohm 
typo 

Full Scale Current 'FS4 VREF = 10.000V 1.984 1.992 2.000 1.94 1.99 2.04 1.94 1.99 2.04 mA 

R,4. R'5 = 5.000k n 
TA = 25°C 

Full Scale 'FSS IFS4 - IFS2 - ±0.5 ±4.0 - ±1.0 ±8.0 - ±2.0 ±16 p.A 
Symmetry 

Zero S<;ale Current IZS - 0.1 1.0 - 0.2 2.0 - 0.2 4.0 p.A 

Output Current IFSR V- = -5.0V 0 2.0 2.1 0 2.0 2.1 0 2.0 2.1 mA 
Range V- = -7.0V to -18V 0 2.0 4.2 0 2.0 4.2 0 2.0 4.2 mA 

Logic Input Levels 

Logic "0" VIL VLC = OV - - 0.8 - - 0.8 - - 0.8 Volts 

Logic "1" V,H 2.0 - - 2.0 - - 2.0 - - Volts 

Logic Input D.Jrrent VLC =OV 

Logic "0" IlL V,N = -10V to +O.8V - -2.0 -10 - -2.0 -10 - -2.0 -10 p.A 

Logic "1" "H V,N = 2.0V to 18V - 0.002 10 - 0.002 10 - 0.OQ2 10 p.A 

Logic Input Swing V'S V- = -15V -10 - +18 -10 - +18 -10 - +18 Volts 

Logic Threshold VTHR Vs = ±15V -10 - +13.5 -10 - +13.5 -10 - +13.5 Volts 

Range 

Reference Bias '15 I I - I -1.0 -3.0 - -1.0 I -3.0 I - I -1.0 I -3.0 p.A 

Current 

Reference Input dl/dt See Figs. 5, 27 4.0 8.0 - 4.0 8.0 - 4.0 8.0 - mAl 

Slew Rate p.sec 

Power Supply PSSIFS+ V+ = 4.5V to 18V - ±0.0003 ±0.01 - ±0.OOO3 ±0.01 - ±0.OOO3 ±0.01 %1% 
Sensitivity PSSIFS- V- = -4.5V to -18V - ±0.002 ±0.01 - ±0.002 ±0.01 - ±0.OO2 ±0.01 %/% 

'REF = 1.0 mA 

Power Supply 

11+ 
Vs = ±5V, I I I 3.8 ., I 2.3 ' I I I Current 'REF = 1.0 mA - 2.3 - 3.8 -

i 
2.3 ! 3,8 mA 

II- I I - I -4.3 I -5.8 I - -4.3 I -5.8 I - -4.3 I -5.8 I rnA 

Vs = +5V, -15V 

1+ 'REF = 2.0 mA - 2.4 3.8 - 2.4 3.8 - 2.4 3.8 mA 

1- - -6.4 -1.8 - -6.4 -7.8 - -6.4 -7.8 mA 

Vs = ±15V I 
1+ 'REF = 2.0 mA - 2.5 3.8 - 2.5 3.8 - 2.5 3.8 mA 

1- - -6.5 -7.8 - -6.5 -7.8 - -6.5 -7.8 mA 

Power Dissipation Po ±5V, 'REF = 1.0 mA - 33 48 - 33 48 - 33 48 mW 

+5V,-15V, 'REF =2.0 
mA - 108 136 - 103 136 - 108 136 mW 

±15V, iREF = 2.0 mA - 135 174 - 135 174 - 135 174 mW 
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TYPICAL PERFORMANCE CURVES 

FIGURE 6 
FULL SCALE CURRENT VS. REFERENCE CURRENT 

5.0 

TA= Tmin to T mo. LIMIT FOR 

4.0 f---- '-- ALL BITS "HIGH" 
~V-'-15V 

V 
/ 

V 
V 

V ~~I.!":~~~R 

V 
V 

1.0 

V 
1.0 2.0 3.0 4.0 S.O 

IREF. REFERENCE CURRENT (mA) 

FIGURE 8 
REFERENCE INPUT FREQUENCY RESPONSE 

- 2 

-4 I-----

-6 ~ 

-B 

-10 

-12 

-14 
0.1 

RI4,RI5'IKll 

RL' !!COli 

ALL BITS'ON' 

VRI5 '011 

0.2 

I.-.. 

~ 
V \ 

~ ~ 
r\ \ 

'x 21\ 

\ 1\ 
\ \ 

~ 

0.5 1.0 2.0 5.0 
FREQUENCY (MHZ) 

CURIIE I: CC·15pF. IIIN • 2.0 II p_p CENTERED AT +1.0 V. LARGE SIGNAL 

CURVE 2: CC·ISpF. IIIN 'SOmVp-p CENTERED AT '200mll. SMALL SIGNAL 

FIGURE 10 

\ 

10 

LOGIC INPUT CURRENT VS. INPUT VOLTAGE 

16
.
0 

... 
Z 

'" a: 
a: 
::J 
u f'o 
u 

~ 
2.0 

o 

i 

! I 

I I 

-12 -10 --8.0 -6.0 -4.0 -2.0 0 2.0 4.0 6.0 8.0 10 12 14 16 18 
LOGIC INPUT VOLTAGE (walts) 
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FIGURE 7 

LSB PROPAGATION DELAY VS. IFS 

I 

~ lLSB· 61.A 

~""-
~ I LSB' 7.B,.A 

r I 11- \ 

.05 .01 .02 .OS 0.1 0.2 0.5 1.0 2.0 
IFS. OUTPUT FULL SCALE CURRENT (mA) 

FIGURE 9 

II 
5.0 10 

REFERENCE AMP COMMON MODE RANGE 

All bits ON 

TA= Tmin 10 T mal. 

2.8 

2. 4 

V-' -ISV V-' -S V 11+' +15 V 

r r [REF'2mA 

r [REF'lmA 

T 
IR1.0.2mA·-

0.8 

0.4 

o r 1 
-14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 

VIS. REFERENCE COMMON MODE VOLTAGE (volts) 

~OTE; POSITlIIE COMMON MOOE RANGE IS ALWAYS (11+)- I.S V 

FIGURE 11 
VTH - VLC VS. TEMPERATURE 

2.0 

I. 8 .-.. 
........ 
~ 

....... "'''''-
...... "' ...... ...... 

[ 

1.6 

1.4 

~ 1.2 

u >' 1.0 

:r 
~0.8 
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I 

I 

0.6 
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i 
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TEMPERATURE. 'C 
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FIGURE 12 
OUTPUT CURRENT VS. OUTPUT VOLTAGE 

(OUTPUT VOLTAGE COMPLIANCE) 

All bits ON 

I TA" T min 10 T mOl 

2.8 

I 
2.4 

I V-·-ISV. V-' -SV. (REF-2mA 

2.0 

1.6 . . 
1.2 (REF"mA-
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FIGURE 14 

BIT TRANSFER CHARACTERISTICS 

I 

(REF -2.0mA I i BI 
1.0 

i 
0.8 

i 

0.6 
: ! 1 

! B2 

0.4 
I 

i : 
83 

0.2 I 

0'~'-I5V ~-SV 
B4 

85 

-12 -10 -8.0 -6.0 ..... 0 -2.0 0 2.0 4.0 6.0 8.0 10 12 14 16 18 
LOGIC INPUT VOLTAGE (voll.) 

NOTE; 81 THROUGH B8 HAVE 100NTICAL TRANSFER CHARACTERISTICS. 
BITS ARE FULLY SWITCHED. WITH LESS THAN V2 LS8 ERROR, AT 
LESS THAN ilOOmV FROM ACTUAL THRESHOLD. THESE SWITCH-
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FIGURE 16 
POWER SUPPLY CURRENT VS. V-
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FIGURE 13 
OUTPUT VOLTAGE COMPLIANCE VS. TEMPERATURE 
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FIGURE 15 
POWER SUPPLY CURRENT VS. V+ 
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FIGURE 17 
POWER SUPPLY CURRENT VS. TEMPERATURE 
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BASIC CONNECTIONS 

FIGURE 18 
BASIC POSITIVE REFERENCE OPERATION 

+ "REF 

-= 

MSB LSB 
81 82 83 84 85 56 67 88 

l~ "REF(+) 

RREF 
(RI4) 

VR6f(-

R15 

+ "REF 255 
IFS = RREF x 256 

10 + fO = IFS FOR ALL 
LOGIC STATES 

FOR FIXED REFERENCE, TTL 
OPERATION, TYPICAL VALUES 
ARE: 

VREF = +10.000V 

RREF = 5.000K 

R'5=RREF 
Cc =O.OI,.F 

VLC = 0" (GROUND) 

FIGURE/20 

BASIC NEGATIVE REFERENCE OPERATION 

DAC-08 
-10 

e--o-W"r----t15 
R15 -ro 

NOTE I. RREF SETS IFS; RI5 IS FOR 
BIAS CURRENT CANCELLATION. 

FIGURE 22 
BASIC BIPOLAR OUTPUT OPERATION 

IREF (+) 
:2.000mA 

14 

POS FULL SCALE 
POS FULL SCALE-LSB 

ZERO SCALE +LSB 
ZERO SCALE 

ZERO SCALE-LSB 

NEG FULL SCALE+LSB 

NEG FULL SCALE 
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"""\ +10.000'1 \. 
10.000Kll 10.000Kll 

\ EO 

DAC-08 
EO 

BI B2 B3 B4 B5 B6 B7 BB EO EO 
I 1 I 1 I 1 1 1 -9.920 +10.000 
1 I 1 I I 1 I 0 -9.840 + 9.920 

I 0 o 0 0 0 0 I -0.080 + 0.160 
I 0 o 0 0 o G 0 0.000 + 0.080 
0 I 1 1 I I 1 I +0.080 0.000 

o 0 o 0 0 0 0 I +9.920 -9.840 

o 0 o 0 0 0 0 0 + 10.000 - 9.920 

FIGURE 19 
RECOMMENDED FULL SCALE ADJUSTMENT CIRCUIT 
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FIGURE 21 

BASIC UNIPOLAR NEGATIVE OPERATION 

MSB LSB 
BI B2 B3 B4 B5 B6 B7 BB 

14 DAC-08 

BI B2 B3 B4 B5 B6 B7 B8 
FULL SCALE I I I I 1 I I I 
FULL SCALE-LSB I I I I I 1 1 0 

HALF SCALE +LS8 I 0 o 0 0 o 0 
HALF SCALE I 0 o 0 0 o 0 

HALF SCALE -LSB 0 1 I I I 1 1 1 

ZERO SCALE +LSB o 0 00 0 o 0 1 

ZERO SCALE o 0 o 0 0 0 o 0 

FIGURE 23 

10 rnA 10 rnA EO EO 
1.992 000 -9.960 .000 
1.984 .008 -9.920 -.040 

1.008 .984 -5.040 -4.920 
1.000 .992 -5.000 -4.960 

.992 1.000 -4.960 -5.000 

.008 1.984 -.040 -9.920 

.000 1.992 .000 -9.960 

SYMMETRICAL OFFSET BINARY OPERATION 
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8182838485868788 EO 
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NEG FULL SCALE+LS8 o 0 0 0 0 0 0 1 -9.B40 
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BASiC CONNECTiONS 

fiGURE 24 

POSITIVE LOW IMPEDANCE OUTPUT OPERATION 

DAC-08 

"OR COMPLEMENTARY OUl PUT (OPERATION AS NEGATIVE LOGIC DAC), 
CONNEC T INVERTING INP()T OF OP-AMP TO 10 (PIN 2l; CONNECT to 
(PIN 41 TO GROUND 

FIGURE 26 
INTERFACING WITH VARIOUS LOGIC FAMILIES 

926 

TTl,DTl 
VTH'+1.4V 

-5.2V 

2N3904 

TO PIN 1 

VTH = VLC + 1.4 V 

+15V CMOS, HTl, HNIL 
VTW +7.6 V 

+15V 

9.1Ka 

6.2 KG 

CMOS. HTl. NMOS 

20KH 

2OK!l 

FIGURE 28 

ACCOMODATING BIPOLAR REFERENCES 

R'N OAc-oe 
'5 

~ 
IREF ~ PE;AK NEGATIVE SWING OF liN 

FIGURE A 

o---AVV\,---I'4 

DAC-08 

V,N...:Oo- '5 
HIGH INPur RI5 (OPTIONAL»)--____ ~ 

IMPEDANCE 

+VREF MUST BE ABOVE PEAK POSITIVE SWING OF VIN 

FIGURE B 

FIGURE 25 

NEGATIVE LOW IMPEDANCE OUTPUT OPERATION 

DAC-08 

FOR COMPLEMENTARY OUTPUT (OPERATION AS A NEGATIVE LOGIC DAC) 

CONNECT NON-INVERTING INPUT OF OP-~MP TO 10 (PIN 2); CONNECT 10 
(PIN 4) TO GROUND. 

FIGURE 27 
PULSED REFERENCE OPERATION 

ovJ"L 
TYPICAL-VALUES: 

RIN "51< 

+VIN"'0 V 

+VREF 

Y 
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.. {OPTIONAL RESISTOR < FOR OFFSET INPUTS 
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o-_~~N~~.: __ ~·,-~--------~, ____ ~~vv~~ 
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fiGURE 29 
SETTLING TIME MEASUREMENT 
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APPLICATIONS INFORMATION 

REFERENCE AMPLIFIER SETUP 

The DAC-08 is a multiplying D/A converter in which the 
output current is the product of a digital number and the input 
reference current. The reference current may be fixed or may 
vary from nearly zero to +4.0mA. The full scale output current 
is a linear function of the reference current and is given by: 

255 
IFS = - X IREF where IREF = 114· 

256 . 

In positive reference applications (Fig. 18), an external 
positive reference voltage forces current through R 14 into the 
VREF(+) terminal (pin 14) of the reference amplifier. Alter
natively, a negative reference marY be applied to VREF(-) at 
pin 15 (Fig. 20); reference current flows from ground through 
R14 into VREF(+) as in the positive reference case. This nega
tive reference connection has the advantage of a very high 
impedance presented at pin 15. The voltage at pin 14 is equal 
to and tracks the voltage at pin 15 due to the high,gain of the 
internal reference amplifier. R15(nominally equal to R14) is 
used to cancel bias current errors; R15 may be eliminated with 
only a minor increase in error. 

Bipolar references may be accomodated by offsetting VREF or 
pi,n 15 as shown in Fig. 28. The negative common mode range 
of the reference amplifier is given by: VCM- = V- plus 
(lREF X 1 Kn) plus 2.5V. The positive common mode range is 
V+ less 1.5V. 

When a DC reference is used, a reference bypass capacitor is 
recommended. A 5.0V TTL logic supply is not recommended 
as a reference. If a regulated power supply is used as a reference, 
R14 should be split into two resistors with the junction 
bypassed to ground with a O.lIlF capacitor. 

For most applications, a +10.0V reference is recommended for 
optimum full scale temperature coefficient performance. This 
will minimize the contributions of reference amplifier Vas 
and TCVas. For most applications the tight relationship 
between IREF and IFS will eliminate the need for trimming 
IREF. If required, full scale trimming may be accomplished 
by adjusting the value of R 14, or by using a potentiometer for 
R14. An improved method of full scale trimming which 
eliminates potentiometer T.C. effects in shown in Fig. 19. 

Using lower values of reference current reduces negative power 
supply current and increases reference amplifier negative com
mon mode range. The recommended range for operation with 
a DC reference current is +0.2mA to +4.0mA. 

The reference amplifier must be compensated by using a 
capacitor from pin 16 to V-. For fixed reference operation, 
a 0.01 J.1F capacitor is recommended. For variable reference 
applications, see section entitled "Reference Amplifier Com
pensation for Multiplying Applications." 

MULTIPLYING OPERATION 

The DAC -08 provides excellent multiplying performance 
with an extremely linear relationship between IFS and IREF 
over a range of 4 mA to 4 J.1A. Monotonic operation is main
tained over a typical range of IREF from 100 IlA to 4.0 mA; 
consult factory for devices selected for monotonic oPeration 
over wider IREF ranges. 
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REFERENCE AMPLIFIER COMPENSATION FOR 
MULTIPLYING APPLICATIONS 

AC reference applications will require the reference amplifier 
to be compensated using a capacitor from pin 16 to V-. The 
value of this capacitor depends on the "impedance presented to 
pin 14: for R14 values of 1.0, 2.5 and 5.0Kn, minimum values 
of Cc are 15, 37, and 75 pF. larger values of R14 require 
proportionately increased values of Cc for proper phase margin. 

For fastest response to a pulse, low values of R 14 enabling 
small Cc values should be used. If pin 14 is driven by a high 
impedance such as a transistor current source, none of the 
above values will suffice and the amplifier must be heavily 
compensated which will decrease overall bandwidth and slew 
rate. For R 14 = 1 Kn and Cc = 15 pF, the reference amplifier 
slews at 4 mA/llsec enabling a transition from I REF = 0 to 
IREF = 2 mA in 500 nsec. 

Operation with pulse inputs to the reference amplifier may be 
accomodated by an allernate compensation scheme shown in 
Fig. 27. This technique provides lowest full scale transition 
times. An internal clamp allows quick recovery of the reference 

amplifier from a cutoff (lREF = 0) condition. Full scale 
transition (0 to 2 mAl occurs in 120 nsec when the equivalent 
impedance at pin 14 is 200 nand Cc = O. This yields a 
reference slew rate of 16 mA/psec which is relatively indepen
dent of RIN and V1N values. 

LOGIC INPUTS 

The DAC-08 design incorporates a unique logic input 
circuit which enables direct interface to all popular logic 
families and provides maximum noise immunity. This feature 
is made possible by the large input swing capability, 21lA logic 
input current and completely adjustable logic threshold 
voltage. For V- = -15V, the logic inputs may swing between 
-10V and +l~V. This enables direct interface with +15V 
CMOS logic, even when the DAC-08 is powered; from a 
+5V supply. Minimum input logic swing and minimum logic 
threshold voltage are given by: V- plus (IREF X 1 Kn) plus 

2.5V. The logic threshold may be adjusted over a wide range 

by placing an appropriate voltage at the logic threshold cootr 

pin (pin 1, VLC). Fig. 11 shows the relationship between VLC 
and VTH over the temperature range, with VTH nominally 1.4 
above VLC. For TTL and DTl interface, simply ground pin 1. 
When interfacing ECl, an IREF = 1 mA is recommended. For 
interfacing other logic families, see Fig. 26. For general setup 
of the logic control circuit, it should be noted that pin 1 wil 
source 100 IlA typical; external circuitry should be designed to 
accommodate this current. 

Fastest settling times are obtained when pin 1 sees a low 
impedance. If pin 1 is connected to a 1 Kn divider, for 
example, it should be bypassed to ground by a O.OlIlF capacitor. 
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ANALOG OUTPUT CURRENTS 

Both true and complemented output sink currents are provided, 

where 10 + 10 == IFS. Current appears at the "true" output 

when a "1" is applied to each logic input. As the binary count 
increases, the sink current at pin 4 increases proportionally, in 
the fashion of a "positive logic" 01 A converter. When a "0" 
is applied to any input bit, that current is turned off at pin 4 

and turned on at pin 2. A decreasing logic count increases 10 
as in a negative or inverted logic O/A converter. Both outputs 
may be used simultaneously. If one of the outputs is not 
required it must still be connected to ground or to a point 

capable of sourcing tFS; do not leave an unused output pin 
open. 

Both outputs have an extremely wide voltage compliance 
enabling fast direct current-to-voltage conversion through a 
resistor tied to ground or other voltage source. Positive 
compliance is 36V above V- and is independent of the positive 
supply. Negative compliance is given by V- plus (IREF X'l Kn) 
plus 2.5V. 

The dual outputs enable double the usual peak-to-peak load 
swing when driving loads in quasi-differential fashion. This 
feature is especially useful in cable driving, CRT deflection 
and in other balanced applications such as driving center
tapped coils and transformers. 

POWE R SUPPLI ES 

The DAC-08 operates over a wide range of power supply 
voltages from a total supply of 9V to 36V. When operating at 
supplies of ±5V or less, IREF ::; 1 mA is recommended. low 

reference current operation decreases power consumption and 
increases negative compliance, reference amplifier negative 
common mode range, negative logic input range, and negative 
logic threshold range; consult the various figures for guidance. 

For example, operation at -4.5V with IREF == 2 mA is not 

recommended because negative output compliance would be 
reduced to near zero. Operation from lower supplies is possible, 
however at least 8V total must be applied to insure turn-on 
of the internal bias network. 

Symmetrical supplies are not required, as the DAC-08 is 
quite insensitive to variations in supply voltage. Battery 
operation is feasible as no ground connection is required: 
however, an artificial ground may be useful to insure logic 
swings, etc. remain between acceptable limits. 

Power consumption may be calculated as follows: 

Pd == (1+) (V+) + (1+) (V-) 'I- (2 IREF) (V-). A useful feature 

of the DAC-08 design is that supply current is constant 
and independent of input logic states; this is useful in crypto
graphic applications and further serves to reduce the size of 
the power supply bypass capacitors. 
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TEMPERATURE PERFORMANCE 

The nonlinearity and monotonicity specifications of the 
DAC-08 are guaranteed to apply over the entire rated operating 
temperature range. Full scale output current drift is tight, 

typically ±10 ppmfC, with zero scale output current and 
drift essentially negligible compared to 1/2lSB. 

Full scale output drift performance will be best with +10.0V 
references as VOS and TCVOS of the reference amplifier will 
be very small compared to 10.0V. The temperature coefficient 
of the reference resistor R 14 should match and track. that of 
the output resistor for minimum overall full scale drift. 
Settling times of the DAC-08 decrease approximately 
10% at -55°C; at +125°C an increase of about 15% is typical. 

SETTLING TIME 

The DAC-08 is capable of extremely fast settling times, 
typically 85nsec at IREF= 2.0mA. Judicious circuit design and 
careful board layout must be employed to obtain full perfor
mance potential during testing and application. The logic 
switch design' enables propagation delays of only 35 nsec for 
each of the 8 bits. Settling time to within 1/2 lSB of the 
lSB is therefore 35 nsec, with each progressively larger bit 
taking successively longer. The MSB settles in 85 nsec, thus 
determining the overall settling time of 85 nsec. Settling to 
6-bit accuracy requires about 65 to 70 nsec. The output 
capacitance of the OAC-08 including the package is 
approximately 15 pF, therefore the output RC time constant 
dominates settling time if RL > 500n. 

Settling time and propagation delay are relatively insensitive 
to logic input amplitude and rise and fall times, due to the high 
gain of the logic switches. Settling time also remains essentially 
constant for 'REF valuef down to 1.0mA, with gradual increases 
for lower IREF values. The principal advantage of higher IREF 
values lies in the ability to attain a given output level with 
lower load resistors, thus reducing the output RC time constant. 

Measurement of settling time requires the ability to accurately 
resolve ±4 IlA, therefore a 1 Kn load is needed to provide 
adequate drive' for most oscilloscopes. The settling time fixture 
of Fig. 29 uses a cascode design to permit driving a 1 Kn load 
with less than 5pF of parasitic capacitance at the measurement 
node. At IREF values of les$ than 1.0 rnA, excessive RC 
damping of the output is difficult to prevent while maintaining 
adequate sensitivity. However, the major carry from 01111111 
to 10000000 provides an accurate indicator of settling time. 
This code change does not require the normal 6.2 time 
constants to settle to within ±0.2% of the final value, and thus 
settling times may be observed at lower values of IREF. 

DAC-OS switching transients or "glitches" are very iow 
and may be further reduced by small capacitive loads at the 
output at a minor sacrifice in settling time. 

Fastest operation can be obtained by using short leads, 
minimizing output capacitance and load resistor values, and by 
adequate bypassing at the supply, reference and VLC terminals. 
Supplies do not require large electrolytic bypass capacitors as 
the supply current drain is independent of input logic states; 
0.1 pF capacitors at the supply pins provide full transient 
protection. 

i 
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PMI 01C-10 
10 BIT HIGH SPEED MULTIPLYING D/A CONVERTER 

GENERAL DESCRIPTION 

The DAC-10 series of 10 bit monolithic multiplying Digital-to
Analog Converters provide high speed performance and full 

scale accuracy. 

Advanced circuit design achieves 250nsec settling times with 
very -low 'glitch' and at low power consumption. Matching to 
within 1 LSB between reference and full scale currents elim
inates the need for full scale trimming in most applications. 
Direct interface to all popular logic families with full noise 
immunity is provided by the high swing, adjustable threshold 
logic inputs. 

High voltage compliance dual complementary current outputs 
are provided, increasing versatility and enabling differential 
operation to effectively double the peak-to-peak output swing. 
In many applications, the outputs can be directly converted to 
voltage without the need for an external op amp. 

All DAC-10 series models guarantee full 10 bit monotonicity, 
and nonlinearities as tight as ±.05% over the entire operating 
temperature range are available. Device performance is essen
tially unchanged over the ±4.5V to ±18V power supply range, 
with 75mW power consumption attainable at lower supplies. 

A 'Field Proven' unique trim method is used, which selectively 
shorts zener diodes, to provide 1/4 LSB full scale accuracy 
without the need for laser trimming. 

EQUIVALENT CIRCUIT 
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UNIVERSAL DIGITAL LOGIC INTERFACE 

FEATURES 

• Fast Settling Output Current ............... 250nsec 

• Full Scale Current Prematched to ±1 lSB 

• Direct Interface to TTL, CMOS, ECl, HTl, PMOS 

• Nonlinearity to ±O.025% Full Scale 

• High Output Impedance and True Compliance ± 10V 

• Differential Current Outputs 
• Wide Range Multiplying Capability .... 1 MHz Bandwidth 

• low FS Current Dr~ft. . . . . . . . . . . . . . . . . ± 6 ppmf C 

• Wide Power Supply Range ............ ±4.5V to ±18V 

_ low Power Consumption .... ; ............. 75mW 

• low Cost 

Single chip reliability coupled with low cost and outstanding 
flexibility make the DAC-10 devices ideal building blocks in 
AID converters, Data Acquisition systems, CRT display, 
programmable test equipment, and other applications where 
low power consumption and complete inputloutput versatility 

are required. 

ORDERING INFORMATION AND PIN CONNECTION 

THRESHOLD CONTROL 1 

lOUT 2 
lOUT 3 

V- 4 
LSB B10 5 

B96 
B8 7 
B7 8 
B6 9 

TOP VIEW 

18 COMP 
17 V REF (-) 
16 V REF (+) 

15 V+ 
14 B1 MSB 
13 B2 
12 B3 
11 B4 
to B5 

18 PIN HERMETIC DUAL-IN-LiNE 
(X Suffix) 

MODEL TEMP RANGE NON LINEAR lTV 
DAC-l0AX' _55° /+125° C ±0.025% 
DAC-10BX _55° /+125°C to.05% 

DAC-l0EX 0° /70°C ±0.05% 
DAC-,10FX 0° 110°C ±O.l% 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing: 

ORDER: DAC 10-883-AX 
DAC 10-883-BX 
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DAC-12/30 
12 BIT HIGH SPEED MULTIPLYING D/A CONVERTER 

GENERAL DESCRIPTION 
The DAC-12/30 series of 12 bit monolithjc multiplying Digital
to-Analog converters offers the DAC-12 for straight binary or 
offset binary applications, and the DAC-30 for BCD code re
quireme nts. 

Advanced circuit design achieves 750nsec settling times with 
very low 'glitch' and at low power consumption. Matching to 
within 1 LSB between reference and full sCCJle currents elim
inates the need for full scale trimming in most applications. 
Direct interface to all popular logic families with full noise 
immunity is provided by the high swing, adjustable threshold 
logic inputs. 

High voltage compliance dual complementary current outputs 
provided, increasing versatility and enabling differential 

operation to effectively double the peak-to-peak output swing. 
In many applications, the outputs can be directly converted to 

voltage without the need for an external op amp. 

All DAC-12 series models guarantee full 12 bit monotonicity, 
and nonlinearities as tight as ±.O2% over the entire operating 
temperature range are available. Device performance is essent
ially unchanged ov~r the +4.5V/-10V to ±18V power supply 
range, with 150mW power consumption attainable at lower 

supplies. 

EQUIVALENT CIRCUIT 

930 

UNIVERSAL DIGITAL LOGIC INTERFACE 

FEATURES 
- True Monolithic Construction 
• Fast Settling Output Current ............... 750nsee 

• Full Scale Current Prematched to ±l LSB 

• Direct Interface to TTL, CMOS, ECl, HTl, PMOS 

- True 12':'Sit Linearity .•....•........•..... ±O.25lSB 

• High Output Impedance and True Compliance ....... ±5V 

- Differential Current Outputs 

• High Speed Multiplying Capability 

• low FS Current Drift. . . . . . . . . . . . . . . . . ± 6 ppmf C 

_ Wide Power Supply Range ........ +4.5V /-10V to ±18V 

• low Power Consumption .................. 150mW 

_ Trimmed for Linearity after Package is Sealed 

A field proven unique trim method is used, which selectively 
shorts zener diodes, to provide 1/4 LSB full scale accuracy on 
DAC-12 models without the need for laser trimming. 

High speed and precision accuracy coupled with single chip 
reliability. low cost and outstanding flexibility make the 
DAC-12/30 devices ideal building blocks in A/D converters, 
Data Acquisition systems, CRT displays, programmable test 
equipment, and other applications where low power consump
tion and complete input/output versatility are required. 

ORDERING INFORMATION AND PIN CONNECTION 

V+~~BIT 1 (MSB) 
CMOS/TT L ThRESHOLD 2 2J ~BIT 2 

VREF(- 3 22 BIT 3 
REF SUM JUNCTION 4 21 BIT 4 

VRH(+) 5 20 BfT 5 
V- 6 19 BIT 6 

BIP OFF "R" IN 7 18 BIT 7 

BIP OFF "R" OUT 8 17 BIT 8 
IOUT~ 9 16 BIT 9 

10V SPAN~ 10 15 BIT 10 
20V SPANO----! 11 14 ~BIT 11 
i1mY~BIT 12 IlSB) 

TOP VIEW 
24-PIN HERMETIC DUAL IN-LINE, 

(V-Suffix) 

MODEL 

DAC-12AV 
DAC-12BV 
DAC-12EV 
DAC-12EF 
DAC-30AV 
DAC-30BV 
DAC-30EV 
DAC-30FV 

TEMP RANGE NONLINEARITY 
-55°/+12S0C 
_55°/+125°C 
0° 170°C 
0° /70°C 
-55° /+125° C 
-55° /+125° C 
0° /70°C 
if 170°C 

±O.OO6% 
±0.012% 
±0.012% 
±O.024% 
±0.02% 
±O.OG% 
±0.05% 
±0.10% 

Military Temperature Range Devices 
With MI L-STD-883A Class B Processing: 

ORDER: DAC12-883-AV DAC3Q-SS3-AV 
DAC12-S83-BV DAC3Q-883-BV 
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PMI DAC-2D 
2 DIGIT BCD HIGH SPEED MULTIPLYING DAC 

GENERAL DESCRIPTION 

The DAC-20 series of 2 digit BCD monolithic multiplying 
Digital-to-Analog Converters provide very high speed perfor
mance coupled with low cost and outstanding applications 
flexibility. 

Advanced circuit design * achieves 85 nsec settling times with 
very low "glitch" and at low power consumption. Monotonic 
multiplying performance. is attained over a wide 40 to 1 
reference current range. Matching to within 1 LSB between 
reference and full scale currents eliminates the need for foil 
scale trimming in most applications. Direct interface to all 
popular logic families with full noise immunity is provided by 
the high swing, adjustable threshold logic inputs. 

Dual complementary current outputs with -10V to +18V 
voltage compliance enable resistive termination, a voltage 
output without an external op amp. 

All DAC-20 series models guarantee fu.ll 2 digit monotonicity, 
and nonlinearities as tight as ±% LSB over the entire operating 
temperature range are available. Nonlinearity is unchanged over 
the ±4.5V to ±18V power supply range, with 37mW power 
consumption attainable at ±5V supplies. 

EQUIVALENT CIRCUIT 

COMP 

©IC MASTER 1978 

UNIVERSAL DIGITAL LOGIC INTERFACE 

FEATURES 

_ Fast Settling Output Current . . . . . . . . . . . . .. 85 nsec 

_ Full Scale Current Prematched to ± 1 lSB 

.. Direct Interface to TTL, CMOS, ECl, HTl, PMOS 

- Nonlinearity to ±% lSB Max Over Temp Range 

- High Output Impedance and Compliance .. -10V to +18V 

_ Complementary Current Outputs 

_ Wide Range MUltiplying Capability .... 1 MHz Bandwidth 

_ low FS Current Drift ................. ±10ppm/oC 

_ Wide Power Supply Range-........... ±4.5V to ±18V 

_ low Power Consumption. . . . . . . . . . .. 37mW @ ±5V 
_ Low Cost 

The compact size and low power consumption 
DAC-20 attractive for portable and military/aerospace appli
cations; devices processed to M I L-STD-883A, Level B, are 
available. 

DAC-20 applications include A/D converters, audio attenu-. 
ators, analog meter drivers, programmable power supplies, 
high speed modems and other applications where low cost,' 
high speed and complete input/output versatility are required. 

ORDERING INFORMATION AND PIN CONNECTION 

THRESHOLD CONTROL 1 

lOUT 2 
V- 3 

lOUT4 
MSB Bl 5 

B26 
B37 
B48 

TOP VIEW 

16 COMPENSATION 

15 VREFH 
14 VREF(+) 
13 V+ 
12 B8 LSB 
11 B7 
10B6 
9 B5 

16 PIN HERMETIC DUAL-IN-LiNE 
(Q-Suffix) 

MODEL TEMP RANGE NONLINEAR lTV 

DAC-20AQ _55° /+125° C ±% LSB 
DAC-20Q _55° /+125° C ±% LSB 
DAC-20EQ 0° /70°C ±% LSB 
DAC-20CQ 0° /70°C ±% LSB 

Military Temperature Range Devices 
With MIL-STD-883A Class B Processing: 

ORDER: DAC20-883-AQ 
DAC20-883-Q 
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I ABSOLUTE MAXIMUM RATii"\iGS (T A = 25°C unless otherwise noted) 

Operating Temperature Range 
DAC-20AQ, Q 

DAC-20 EO, CO 
Storage Temperature Range 
Power Dissipation 

Derate above 100° C 
Lead 'Soldpring Temperature 

ELECTRICAL CHARACTERISTICS 

_55° C to +125° C 

O°C to +70°C 

··65° C to +150° C 
500mW 

10mW/oC 

300° C (60 sec) 

V+ Supply to V- Supply 

Logic Inputs 

VLC 

36V 
V- to V- plus 36V 

V- to V+ 

Reference Inputs (V14, V15) V- to V+ 
Reference Input Differential Voltage (V 14 to V 15) ±18V 

Reference Input Current (l14) 5.0mA 

These specifications apply for Vs = ±15V, IREF = 2.0 mA, TA = -55°0 to +125°C for DAC-20A and DAC·20, TA = O°C to +70°C for DAC-20E 
and DAC-20C, unless otherwise specified. Output characteristics refer to both lOUT and lOUT. 

DAC-20A, DAC·20E DAC·20, DAC-20C 

Parameter Symbol Conditions Min Typ Max Min Typ Max Units 

Resolution BCD o to 99 steps 2 2 2 2 2 2 digits 

Monbtonicity BCD 99 steps 2 2 2 2 2 2 digits 

Nonlinearity NL FS = 1001 1001 - - ±1/4 - - ±1/2 LSB 

Settling Time ts To ±Y2LSB (±0.5% FS) - 85 135 - 85 150 nsec 
all bits switched ON or I 

OFF. T A = 25°C 

Propagation Delay tPLH, TA = 25°C 
Each bit tPHL - 35 60 - 35 60 nsee 

All bits switched - 35 60 - 35 60 nsec 

Full Scale Tempco TCIFS - ±10 ±50 - ±10 ±80 ppmtC 

Output Voltage VOC Full scale current change 

I 
-10 - +18 -10 - +18 Volts 

Compliance <Y>LSB «0.5% FS) 
ROUT> 20 Megohm typo 
I REF' 1.0mA 

Full Scale Current IFS4 
VREF = 10.000V 1.96 1.98, 2.00 1.92 1.98 2.04 rnA 

I , R14. 815" 5.000kn 
(Digital Input 1001 1001) 

TA = 2~oC 
Zero Scale Current IZS - 0.1 2.5 - 0.2 5.0 pA 

Output Current Range !FSR V- = -5.0V' 0 2.0 2.2 0 2.0 2.2 I mA 

I V- = -7.0V to -18V 0 2.0 4.2 0 2.0 4.2 mA 

Logic Input Levels I I Logic "0" I VIL VLC = OV I - I - I 0.8 I -

I 
- 0.8 

I 
Volts 

I I I I 
Logic "1" VIH 2.0 - - 2.0 - - Volts 

Logic Input Current VLC = OV T , 
Logic "0" IlL VIN = -10V to +O.BV - -2.0 ±10 - -2.0 ±10 pA 

Logic "1" IIH VIN = 2.0V to 18V - 0.002 ±10 - 0.002 ±10 pA 

Logic Input Swing VIS V-=-15V -10 - +18 -10 - +18 Volts 

Logic Threshold Range VTHR VS=±15V -10 - +13.5 -10 - +13.5 Volts 

Reference Bias Current 115 - -1.0 -3.0 - -1.0 -3.0 pA 

Reference I nput Slew dlldt 4.0 8.0 - 4.0 8.0 -

I 
mAl 

Rate I /-lsec 

Power Supply Sensitivity ! PSSI FS+ \/ ... = d 5V ...... 1QV 
! - i ±O.OOO3j ±O.03 j - i ±O.OOO31 ±O.03 i %1% I ___ . I ." .. .~.v 

I ! ±0.002 I I t"~~IFS- V- = -4.5V to -18V - ±O.OOO ±0.03 - ±0.03 %1% 

IREF = 1.0mA 

Power Supply Current Vs = ±5V, IREF == 1.0 mA 
I 1+ - 2.3 3.8 - 2.3 3.8 mA 

1- - -5.0 -6.5 - I -5.0 -6.5 mA 
Vs = ±15V,IREF = 2.0 mA 

1+ - 2.5 3.8 - 2.5 3.8 mA 
1- - -7 f3 -9.1 - -7.8 -9.1 mA 

Power Dissipation PD Vs = ±5V, IREF = 1.0 mA - 37 52 - 37 52 mW 

Vs = ±15V, 'REF = 2.0 mA - 152 194 - 152 194 mW 

: 

I 
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BASIC OUTPUT CONNECTIONS 

With complementary current outputs, the DAC-.20 may be 
used with either positive true or negative true (complemen
tary) logic. Current appears at the "true" output (10) when a 
"1" is applied to a logic input. As the BCD-coded input 
increases, the sink current at pin 4 increases proportionately, 
in the fashion of a "positive logic" Of A converter. When a 
"0" is applied to a log~ input, that current is turned off at 
pin 4 ·and on at pin 2 (1

0
) which is used for negative true or 

"negative logic" Of A converters. 

POSITIVE VOLTAGE OUTPUT 

POSITIVE TRUE LOGIC INPUTS 

r MSO" r LSD"\ 

+10V 
VREF 

5.000KII -IREF 

+15V 

NORMALIZED 
INPUT 

0 
10 
20 
30 
40 
SO 
99 (FS) 

-15V 

. DIGITAL INPUT 

MSD LSD 

0000 0000 
0001 0000 
0010 0000 
0011 0000 
0100 0000 
1000 0000 
1001 1001 

NEGATIVE VOLTAGE OUTPUT 

POSITIVE TRUE LOGIC INPUTS 

+10V . 

VREF 

5.000Kll 

5.0KII 

+15V -15V 

NORMALIZED 
DIGIT AL INPUT 

INPUT MSD LSD 

0 0000 0000 
10 0001 0000 
20 0010 0000 

30 0011 0000 
40 0100 0000 

SO 1000 0000 
99 (FS) 1001 1001 

©IC MASTER 1978 

5.00Krl 

10 EO 

0 0 
0.20mA +1.0V 
O.40mA +2.0V 
0.60mA +3.0V 
O.SOmA +4.0V 
1.60mA +8.0V 
1.9SmA +9.9V 

+15V 

10 EO 

0 0 
0.20mA -1.0V 
0.40mA -2.0V 
O.60mA -3.0V 
O.SOmA -4.0V 
1.60mA -8.0V 
1.9SmA -9.9V 

The unused output must be connected to ground or some 
voltage source capable of sourcing 1.65 times IRE F' A detailed 
discussion of reference input operation begins on the next 
page. 

Both outputs have an extremely wide voltage compliance 
enabling fast direct current-to-voltage conversion through a 
resistor tied to ground or ot.her voltage source. Positive 
compliance is 36V above V- and is independent of the positive 
supply. Negative compliance is given by V- plus (I REF 
X800Q) plus 2.5V. 

NEGATIVE TRUE LOGIC INPUTS 

r MSD" r LSO"\ 

+10V 

VREF 

5.000KH 

5.0Krl 

NORMALIZED DIGITAL INPUT I EO 
INPUT MSD LSD 0 

0 1111 1111 0 0 
10 1110 1111 0.20mA +1.0V 
20 1101 1111 O.40mA +2.0V 
30 1100 1111 0.60mA +3.0V 
40 1011 1111 O.SOmA +4.0V 
80 0111 1111 1.60mA +S.OV 
99 (FS) 0110 0110 1.9SmA +9.9V 

NEGATIVE TRUE LOGIC INPUTS 

r MSD
\ r LSD

",\ 
+15V 

-15V 

,/---11 ...... -0 EO IHIGH ZI 

5.00KSl 

+15V -15V 

NORMALIZED DIGITAL INPUT -
INPUT MSD LSD 10 EO 

0 1111 1111 0 0 
10 1110 1111 0.20mA -1.0V 
20 1101 1111 O.40mA -2.0V 
30 1100 1111 O.60mA -3.0V 
40 1011 1111 O.SOmA -4.0V 
80 0111 1111 1.60mA -S.OV 
99 (FS) 0110 0110 1.9SmA -9.9V 

EO 

EO 
ILOWZI 
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REFERENCE OPERATlOI\J 

IREF 

---+ 
+VREF • -vvv 

RREF 
(R14) 

POSITIVE 

5 6 7 8 9 10 11 12 

14 

VREFH 

-0-15 

DAC-20 

3 16 13 1 

({ JCOMP ()V+ I 
H ~~V~ 

...c-' Cc...L .It ':' 
O.ljlF I O.ljlF I v+ 

4~ 

b 2 ..., 

-= v- -= FOR FIXED REFERENCE. TTL 
OPERATION. TYPICAL VALUES 

+VREF 99 ARE: 
IFS '" RREF X 100 VREF = +10.000V 

RREF = 5.000Kn 

10 + iQ '" IREF X 1.65 R15 '" RREF 

FOR All lOGIC Cc = O.OljlF 
INPUT STATES FS = 1001 1001 

REFERENCE AMPLIFIER SETUP 

The DAC-20 is a multtplying D/A converter in which the 
output current is the product of a digital number and the 
input reference current. The reference current may be fixed or 
may vary from nearly zero to +4.0mA. The full scale output 
current is a linear function of the reference current and is 
given by: 

IFS = 99/100 X 'REF where 'REF = '14' 
In positive reference applications an external positive 
reference voltage forces current through R14 into the VREF(+) 
terminal (pin 14) of the reference amplifier. Alternatively, a 
negative reference may be applied to VREF(-) at pin 15; 
reference current flows from ground through R14 into 
VREF(+) as in the positive reference case. This negative 
reference connection has the advantage of a very high 
impedance presented at pin 15. The voltage at pin 14 is equal 
to and tracks the voltage .at pin 15 due to the high gain of the 

internal reference amplifier. R15 (nominally equal to R14) is 
used to cancel bias current errors and may be eliminated with 

TYPICAL REFERENCE PERFORMANCE CURVES 

934 

REFERENCE AMP COMMON MODE RANGE 

IDIGITAL INPUT 10011001) 

2.8 t----t---t---+---l--+----f---I-----l 

2.41---+---1---+----11---+---.+---+-_-1 
1 v-< -1~V V-<-5 v ,I V+'+I5V 

:z z.ol----..o+'--r--+'.._--if--+---i---i-' -~ 
w r-1 r [REF'2mA ~ I I 1 I 
"a.~ 1.6 ...... 1 ----1.+i --+1--i1f--L--+-1 -+1 --+II--i!~-I 
iii g 12 t----+j--t--

i' 
--+----1--+---+---+-~ 

0.8 r [REF'lmA 

0.41-_
1

-+! __ !-11 __ -+_---1I~_+f, - IR1.0.2m ... ·-

o I 
-14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 

V'5. REFERENCE COMMON MODE VOLTAGE (",ltsl 

NOTE: Positive common mode range is always (V+)-1.5V; 

negative common mode range is V- plus(1 REF X 
800n) plus 2.5V. 

NEGATIVE 

I~ 5 6 7 8 9 10 11 12 ~ -----.- VREF(+) 

~~A~~~vArA--~~J--;14 4 

-= RREF +- 10 

(R14) DAC-20 

VREFH +- £ 
- V RE F )-.A'\vl' "vV"Y-v---"o----t 15 2""" 

R15 3 16 13 1 

}Jo·'l~ 
Cc _ If I1 YlC 1-

O.ljlF I O.lI'F I v+ FOR FIXED REFERENCE TTL 

-= V- -= OPERATION. TYPICAL VALUES 

10 + iQ '" IREF x 1.65 

FOR All lOGIC 
INPUT STATES 

ARE: 

VREF = -10.000V 

RREF = 5.000Kn 

R15 '" RREF 
Cc = O.OljlF 
FS = 1001 1001 

only a minor increase in error. 

When a DC reference is used, a reference bypass capacitor is 

recommended. A 5.0V TTL logic supply is not recommended 
as a reference. If a regulated power supply is used as a 
reference, R 14 should be split into two resistors with the 
junction bypassed to ground with a O.lIlF capacitor. 

For most applications, a +10.0V reference such as the PM I 
REF-01 is recommended for optimum full scale temperature 
coefficient performance. This will minimize the contributions 

of reference amplifier Vos and TCVos' For most applications 
the tight relationship between IR E F and 'FS will eliminate the 
need for trimming IR E F' If required, full scale trimming may 
be accomplished by adjusting the value of R 14. 

The reference amplifier must be compensated by using a 
capacitor from pin 16 to V-. For fixed reference operation, 
a 0.01 IlF capacitor is recommended. For variable reference 
applications, see section entitled "Multiplying Operation." 

FUll SCALE CURRENT VS. REfERENCE CURRENT 

(DIGITAL INPUT 1001 1001) 

~.O 

[RH. REFERENCE CURRENT (mAl 

NOTE: The recommended range for operation with a DC 
reference' current is +0.2mA to +4.0mA. 

©IC MASTER 1978 



PMI DAC-76 
® 

COMDAC™ COMp·ANDING D/ACONVERTER' 

FEATURES 

_ Sign Plus 12 Bit Range With Sign Plus 7 Bit Coding 

- 12 Bit ACcuracy and Resolution Around Zero 
_ Sign Plus 72dB Dynamic Range 

- True Current Outputs: -5V to +18V Compliance 

_ Tight Full Scale Tolerance Eliminates Calibration 

_ Low Full Scale Drift Over Temperature 

- Conforms With Bell System J-L-255 Companding Law 

- Multiplying Reference Inputs 

- Low ·Power Consumption and Low Cost 
_ Ideal for PCM, Audio, and 8 Bit J-LP Applications 

_ Outputs Multiplexed for Time Shared Applications 

GENERAL DESCRIPTION 

The DAC-76 monolithic COMDAC ™ D/A Converter provides 
the dynamic range of a sign + 12-bit DAC in a sign + 7-bit 
format. A companding (compression/expansion) transfer 
function is implemented by using three bits to select one of 
eight binarily-related chords (or segments) and four bits to 
select one of sixteen linearly-related steps within each chord. 
Accuracy is assured by specifying chord end point values, 
Ghord nonlinearity, and monotonicity over the full operating 
temperature range. 

EQUIVALENT CIRCUIT 

STEP CHORD 
)NPUTS INPUTS 

87 86 85 84 83 82 81 58 E/D 

14-loE (+) 

VR (+)o-..:..oI1H~-_---' 

v- v+ VLC 

©IC MASTER 1978 

MONOLITHIC LOGARITHMIC DAC 

ANALOG 
OUTPUT 

COMDACTM 
TRANSFER 

CHARACTERISTIC 

o 111 1111 x 000 0000 

DIGITAL INPUT 

The 8-bit format with a sign + 72dB dynamic range is espe
cialty useful in control systems using 8-bit microprocessors, 
RAM's and ROM's. Low distortion multiplying capability and 
conformance with the Bell System J-L-255 logarithmic law for 
PCM transmission make the DAC-76 ideal for use in audi 
applications. Other applications include servo controls, stress 
and vibration analysis, digital recording and speech synthesis. 
Additional applications are listed on the last page. 

ORDERING INFORMATION AND PIN CONNECTIONS 

• ENCODEIDECODE SELECT: 1 = ENCODE 1 E/D V+ 18 POSITIVE POWER SUPPLY 

SIGN BIT INPUT: 1 = POSITIVE SB 1001-) 11 DECODE OUT: E/D SB = 00 

MOST SIGNIFICANT CHORD BIT INPUT 3 B1 1001+) 16 DECODE OUT: EID SB = 01 

SECOND CHORD BIT INPUT B2 10EI-I 15 ENCOO£OUT: EIDSB=10 

LEAST SIGNIFICANT CHORD BIT INPUT 5 B3 10EI+) 14 ENCODE OUT: EID SB = 11 

MOST SIGNIFICANT STEP BIT INPUT B4 V- 13 NEGATIVE POWER SUPPLY 

SECOND STEP BIT INPUT B5 VRH 12 NEGATIVE REFERENCE INPUT 

THIRD STEP BIT INPUT B6 VRI+) 11 POSITIVE REFERENCE INPUT 

LEAST SIGNIFICANT STEP BIT INPUT B1 v LC 10 THRESHOLD CONTROL 

18 PIN HERMETIC DUAL-IN-L1NE (X-Suffix) 

MODEL TEMP RANGE ACCURACY 
DAC-76BX 
OAC-76X 
DAC-76EX 
OAC-76CX 

_55° /+125°C 
_55° /+125°C 

0" /+70°C 
0° /+70°C 

±1/2 STEP 
±1 STEP 
±1/2STEP 
±1 STEP 

DAC-76DX 0° /+70"C ~ 1 1/2 STEP 
Military Temperature Range Devices 

With MI L-STD-883A Class B Processing 
DAC76-883-BX 
DAC76-883-X 
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I COMPANDii~G PRiNCiPLES 

BACKGROUND 

Companding or signal compression and signal expansion is 
widely used. In FM broadcasting companding is pp,rformed 
by de-emphasis and pre-emphasis. In analog systems com
panding is performed by log and antilog amplifiers. But in 
data conversion and transmission, companding has been 
limited to the telecommunications industry. They recognized 
the need to efficiently represent analog signals with the 
fewest possible number of digital bits. With just 8 bits, the 
standard format of microprocessors, RAM's, ROM's and 
registers, telecommunications companding systems achieve 
very low signal-to-quantizing distortion over a 40dB range 
of speech amplitudes by using the Bell System J.l-255 
logarithmic companding law. 

TRANSFER CHARACTERISTICS 

ENCODE TRANSFER CHARACTERISTIC 
(AID CONVERSION) 

DIGITAL ru'r 
2 
1 

ANALOG 0 ANALOG 
INPUT (-) 0 INPUT (+) 

1 
2 
3 

~"" OUTPUT H 

The system transfer characteristics above result when the 
DAC-76 is used for signal compression (AID conversion) 
and for signal expansion (D/A conversion). As one would 
expect, when the curves are superimposed their average is a 
straight line because compression and expansion must be 
equal and opposite. 

Both transfer characteristics show outputs divided into 8 

chords in both polarities with 16 equal steps in each chord. 

Note that each chord endpoint is approximately 6dB down 

from the next higher chord's endpoint and that the chord 

slopes are binarily-related. 

BELL J.l-255 LOGARITHMIC CHARACTERISTIC 

The output of the DAC-76 is an approximation to the 
J..L-255 law which can be expressed as: 

Y = 0.18 In (1 + J..Lx) where: 

x = Normalized input signal level of the compressor 

(encoder), V IN IV FS with values from -1 to + 1. 

Y = Output signal level of the encoder 

J.l = 255 

This law is implemented by the DAC-76 with an eight chord 
(or segment) piecewise linear approximation for each 
polarity with sixteen linear steps in each chord. A dynamic 
range of 72dB in both polarities is 3?hieved with 8 bit 
coding. 

DECODE TRANSFER CHARACTERISTIC 
(D/A CONVERSION) 

ANALOG 
OUTPUT (+) 

) !5

67 

DIGITAL 0 1 23 DIGITAL 

'""'''-, (" 0 , ... "., 

"HAlOO 
OUTPUT (-) 

The table below relates step size .jn each chord to other 
commonly-encountered measurements and to the equiva
lent, conventional, binary-coded DAC. Step size (except in 
Chord 0) is about 0.3dB and is an almost constant percent
age of reading. In addition, there is all 12 step change 
between the maximum code in each chord and the minimum 
code in the next chord to smooth the chord transitions and 
to conform with existing telecommunication specifications. 

The following three pages contain electrical specifications, 
the DC test circuit, tables of'ideal chord endpoint currents 
for both encode and decode modes, and parameter 
definitions. 

STEP SIZE SUMMARY TABLE DECODE OUTPUT (SIGN BIT EXCLUDED) 

STEP SIZE 

I 
STEP SIZE AS RESOLUTION 

STEP SIZE STEP SiZE STEP SIZE IN dB AT A % OF READING & ACCURACY 
NORMALIZED IN ~A WITH ASA %OF CHORD AT CHORD OF EQUIVALENT 

CHORD TO FULL SCALE 2007.75 ~A F.S. FULL SCALE ENDPOINTS ENDPOINTS BINARY DAe 

0 I 2 I n ~ 
V.O 

I 0.025% 0.60 6.67% SIGN + 12 BITS 

1 4 1.0 0.05% 0.38 4.30% SIGN + 11 BITS 

2 8 2.0 0.1% 0.32 3.65% SIGN + 10 BITS 

3 16 4.0 0.2% 0.31 3.40% SIGN +9 BrTS 

4 32 8.0 0.4% 0.29 3.28% SIGN + 8 BITS 

5 64 16 0.8% 0.28 3.23% SIGN + 7 BITS 

6 128 32 1.6% 0.28 3.20% SIGN + 6 BITS 

7 256 64 3.2% 0.28 3.19% SIGN + 5 BITS 
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ELECTRICAL CHARACTERISTICS 

~ 

These specifications apply for Vs = ±15V, IREF = 528 /JA, -55°C";; T A ..;; +125°C, and for all 4 outputs unless otherwise specified. 

Note: In a companding DAC the term lSB is not used because the step size within each chord is different. For example, in the first chord 
around zero (CO) step size is 0.5 /JA, while in the last chord near full scale (C7) step size is 64 /JA. 

DAC-768 DAC-76 

Parameter Symbol Conditions Min Typ Max Min Typ Max U~its 

Resolution 8 chords with 16 
±128 ±128 ±128 ±128 ±128 ±128 Steps 

steps each UJ 
.2 

Dynamic Range 20 log (17,15/10,1) 72 72 72 72 72 72 dB .r::. 
:: 

Monotonicity Sign Bit + or - 128 - - 128 - - Steps 0 
c: 

Chord Endpoint Error relative to ideal 0 
- - ±1/2 - - ±1 Step ~ Accuracy values at IFS= 2007.75/JA 

C 

Step Nonlinearity 
Step error within 

- - ±1/2 - - ±1 Step .Q 
chord .!!? 

0 
Encode Current Additional Output 

318 1/2 5/8 1/4 1/2 3/4 Step 
(]) 

Encode/Decode = 1 
~ 

a.. 
Settling Time ts To within ± 1/2 step - 500 - - 500 - nsec 

Full Scale Drift A IFS Full Temperature Range - ±1/20 ±1/4 - ±1/10 ±1/2 Step 

Output Voltage Compliance VOC Full scale current change 
..;; 1/2 step -5 - +18 -5 - +18 Volts ... 

Full Scale Current Deviation IFS(D) VREF = 10_000V T A=25°C - - ±1/2 - - ±1 Step ... ~ from Ideal (See Tables) IFS(EI Rll = 18.94 kn. - - ±1/2 - - ±1 Step 
R12 = 20 kn. :;.; .. 

Full Scale Symmetry 10(+}-I0(-) Decode or Encode Pair 
±1/40 ±1/8 ±1/20 ±1/4 Step - -

Error 

Zero Scale Current IZS Measured at Selected 
Output with 000 0000 - 1/40 1/4 - 1/20 1/2 Step 
Input 

Disable Current IDIS leakage of output 
5.0 50 5.0 50 nA 

disabled by E/Dand SB 
- -

Outpu~ Current Range IFSR 0 2.0 4.2 a 2.0 4.2 mA 

logic Input levels VlC = OV 
logic "a" Vll - - 0.8 - - 0.8 Volts 
logic "1" VIH 2.0 - - 2.0 - - Volts 

logic I nput Current liN VIN = -5V to +18V - - 40 - - 40 /JA 

logic Input Swing VIS V- = -15V -5 - +18 -5 - +18 Volts 

Reference Bias Current 112 - -1.0 -4.0 - -1.0 -4.0 /J A 

Reference Input Slew Rate dl/dt - 0.25 - - 0.25 - mA//Jsec 

Power Supply Sensitivity 
PSSIFS+ V+=4.5 to 18V,V-=-15V - ±1/20 ±1/2 ±1/20 ±1/2 Step 

Over Supply Range (Refer -

to Cha~acteristic Curves) 
PSSIFS_ V-=-10.8Vto-18V,V+=15V - ±1/10 ±1/2 - ±1/10 ±1/2 Step 

Power Supply Current 1+ VS=+5V, -15V, IFS=2.0 mA - 2.7 4.0 - 2.7 4.0 mA 
1- - -6.7 -8.8 - -6.7 -8.8 mA 

Power Supply Current 1+ VS=±15V, IFS=2.0 mA - 2.7 4.0 - 2.7 4.0 mA 
1- - -6.7 -8.8 - -6.7 -8.8 mA 

Power Dissipation p!) VS=+5V.-15V,IFs=2.0mA - 114 152 - 114 152 mW 

VS=±15V.IFS=2.0mA - 141 192 - 141 192 mW 
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These specifications apply for Vs = ±15V. IREF = 528 p.A. O°C";; T A";; +70°C. and for all 4 outputs unless otherwise specified. 

Note: In a companding DAC the term LSB is not used because the step size within each chord is different. For example. in the first chord 
around zero (CO) step size is 0.5 p.A. while in the last chord near full scale (C7) step size is 64 p.A. 

DAC-76E DAC-76C DAC-76D 

Parameter Symbol Conditions Min Typ Max Min Typ Max Min Typ Max Units 

Resolution 8 chords with 16 steps 
±128 ±128 ±128 ±128 ±128 ±128 ±128 ±128 ±128 

each 
Steps 

/ 

Cf) 
(,) 

Dynamic Range 20 log 07.15/10.1) 72 72 72 72 72 72 72 72 72 ..c::: dB 

;t: 
Monotonicity Sign Bit + or - 128 128 128 Steps - - - - ,- -

0 
C Chord Endpoint Error relative to ideal O· - - ± 1/2 - - ±1 - - ±1% Step 
~ Accuracy values at I FS = 2007 .75p.A 

C Step error within 
0 Step Nonlinearity 

chord 
- - ±1/2 - - ±1 - - ±1% Step 

.~ 
(,) Encode Current Additional Output 

3/8 112 5/8 1/4 1/2 1/4 Q) 
Encode/Decode = 1 

3/4 1/2 3/4 Step 
'-

0... 
Settling Time ts To within ± 1/2 step - 500 - - 500 - - 500 - nsec 

Full Scale Drift a IFS Full Temperature Range - ±1/20 ±1/4 - I± 10 ± 1/2 - ±1/10 ± 1/2 Step 

Output Voltage Compliance VOC Full scale current change 
-5 +18 -5 +18 -5 +18 Volts 

~ 1/2 step 
- - -

~ 
Full Scale Current IFS(D) VREF = 10.0OOV T A=25°C - - ±1/2 - - ±1 - - ±1 Step 

~ 
Deviation from Ideal IFS(E) Rl1 = 18.94 kn - - ±1/2 - - ±1 - - ±1 Step 

-. ,~ 
(See Tables) R12 = 20 kn 

Full Scale Symmetry IO(+l-IOH Decode or Encode Pair 
±1I40 ±1/8 I± ~O ±1/4 ±1/20 ±1/2 Step ~. 

Error - - -

Zero Scale Current IZS Measured at Selected 
Output with 000 0000 - 1/40 1/4 - 1/20 1/2 - 1/20 112 Step 
Input 

Disable Current lOIS Leakage of output 
5.0 50 

disabled by E/D and SB 
- 50 - 5.0 - 5.0 100 nA 

Output Current Range 'FSR 0 2.0 4.2 0 2.0 4.2 0 2.0 4.2 mA 
.. 

Logic Input Levels VLC;: OV 
Logic "0" VIL - - 0.8 - - 0.8 - - 0.8 Volts 
Logic "1" VIH 2.0 - - 2.0 - - 2.0 - - Volts 

liN 'IN p.A 

Logic I nput Swing VIS V- = -15V -5 - +18 -5 - +18 -5 - +18 Volts 

Reference Bias Current 112 - -1.0 -4.0 - -1.0 -4.0 - -1.0 -6.0 p.A 

Reference Input Slew Rate dl/dt - 0.25 - - 0.25 - - 0.25 - mA/p.sec 

Power Supply Sensitivity 
PSSIFS+ V+=4.5 to 18V. V-=-15V - ±1/20 ±1/2 - ±!/20 :!: 1/2 :'::1/20 ±3/4 Step Over Suppiy Range iRefer 

to Characteristic Curves) PSSIFS- V-=-1C.8Vto-1aV,V+=1S\1 - ±iiiO ±ii2 - ± 10 :!ii2 - ±1i1O ±3i4 Step 

Power Supply Current 1+ Vs "" +5V.-15V,IFs=2.0rnA - 2.7 4.0 - 2.7 4.0 - 2.7 4.5 rnA 
1- - -6.7 ~.8 - -6.7 ~,8 - -6.7 -9.3 mA 

Power Supply Current 1+ Vs = ±15V, IFS = 2.0rnA - 2.7 4.0 - 2.7 4.0 - 2.7 4.5 IrnA 
1- - -6.7 ~.8 - -6.7 ~.8 - -6.7 -9.3 ImA 

Power Dissipation Po VS=+5V,-15V,IFs=2.0rnA - 114 152 - 114 152 - 114 167 rnW 
VS=±15V,IFS=2.OmA - 141 192 - 141 192 - 141 207 rnW 
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ABSOLUTE MAXIMUM RATINGS 

'V+ Supply to V- Supply 36V Operating Temperature 

VLC Swing V- plus 8V to V+ DAC-76B, DAC-76 -55°C to +125°C 

Analog Current Outputs V- plus 8V to V- plus 36V DAC-76E, DAC-76C, DAC-76D O°C to +70°C 

Reference Inputs V- to V+ Storage Temperature -65°C to +150°C 

Reference Input Differential Voltage ±18V Power Dissipation 500mW 

Reference Input Current 1.25 rnA Derate above 100°C 10mWfC 

Logic Inputs V- plus 8V to V- plus 36V Lead Soldering Temperature 300°C (60 sec) 

OUTPUT CURRENT DC TEST CIRCUIT 

RI 

1 +15V 
LINE SELECTION TABLE 

(/) 

• _ D~I"'-'"""" ~ :~~ TEST ENCODEI SIGN OUTPUT 0 

'''4:~L ~~!~H!~;" M 

GROUP DECODE BIT MEASUREMENT E 
+ EOI 

== ~ 

(RREFJ 10E(+J -15V 1 1 1 10E (+) (EQ1/R1l a 
II VR (+J DEVICE 10E( I 15 

R2 C 

~r "" H UNDER TEST too I.,)" 
= 2 1 0 10EH (EQ1/R2) a 

R3 ~ 
R12 ~ 0 1 100 (+) (E02/R3) 20KA looH 11 

~ 
3 

v- v+ VLC 
+15V 'C 

= 13~ 18~ '~ 2 _ 1 4 0 0 100 (-) (E02/R4) 0 
-15V +15V 3 iOP-01A 6 ".!Q 

*VREF IS ADJUSTED BEFORE TESTING EACH DEVICE -l +. ,~ 
NOTE:.,..Accuracy is specified in the test circuit using the Q 

TO PROVIDE 100AI.. FULL SCALE OUTPUT CURRENT. tables below to be within the specified proportion of a step CD 
1M -15V at the maximum value in each chord. Monotonic operation is '-

0-= RlaR2aR3aR4=2.5KA guaranteed for all input codes. 

CONDENSED CURRENT OUTPUT TABLES 

I'IICCI:N •• " ...... ,.. A ....... 
I~ -_. ,-,- ... '- ,- , .. - -,,-_. -

~ 0 1 2 3 4 5 6 7 

~ STEP 000 001 010 011 100 101 110 111 

0 I 0000 0 8.25 24.75 57.75 123.75 255.75 519.75 1047.75 ~ 
I .75 .75 495.75 999.75 ~ 

ri STEP SIZE 0.50 1 2 4 8 16 32 64 

IDEAL ENCODE OUTPUT CURRENT IN MICROAMPS AT CHORD ENDPOINTS 

::------"'::0 6 

STEP 000 001 010 011 100 101 J19_ J11 

0 I 0000 0.25 8.75 25.75 59.75 127.75 263.75 535.75 1079.75 

I .75 ,19.7' '. 
STEP SIZE 0.50 1 2 

SPECIFICATiON PARAMETER DEFINITIONS 

STEP NONLINEARITY: Step size deviation from ideal CHORDS: Groups of linearly-related steps in the transfer 

within a chord. function. Also known as segments. 

ENCODE CURRENT: The difference between 10E (+) and CHORD ENDPOINTS: The maximum code in each chord. 

100 (+) or the difference between 10E (-) and 100 (-) at any Used to specify accuracy. 

code. 
STEPS: Increments in each chord which divide it into 16 

FULL SCALE DRIFT: The change in output current over equal levels. 

the full operating temperature with VREF = 10.000V, OUTPUT LEVEL NOTATION: Each output current level 
R11 = 18.94KQ, and R12 = 20KQ. may be designated by the code IC,s where C = chord 

number and S = step number. For example, 10,0 = zero 
FULL SCALE SYMMETRY ERROR: The difference be- scale current; 10,1 = first step from zero; 10,15 = endpoint 
tween 100 t-) and 100 (+) or the difference betweenlOE (-) of first chord (CO); 17,15 = full scale current. 
and 10E (+) at fuli scale output. 

DYNAMIC RANGE: Ratio of the largest output (17,15) 

OUTPUT VOLTAGE COMPLIANCE: The maximum out- to the smallest output excluding zero (10,1) expressed in 

put voltage swing at any current level which causes <1/2 dB. This can be measured peak or peak-to-peak with the 

step change in output current. same result. 
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BAS!C ENCODE OPERAT!Oft.J (COMPRESSIr-JG AID COr-JVERSIOf'J} 

I 

BASIC ENCODE CONNECTIONS 
:t~V _LOI' '''PUT 

_c + 

ri2-
;1:Z.~K 

(GROUND 
FOR SINGLE· 
ENDED 
INPUTS) 

ENCODE DECISION LEVE LS 

~~~TEP 
~~J8ITS 

Compressing AID conversion with the DAC-76 requires a com
parator, an exclusive-or gate, and a successive approximation 
register-the usual elements in· any sign-plus-magnitude AID con

verter. However, a compressing ADC has one significant difference 
from regular AID converters. 

In a conventional (linear) converter, the step size is a constant 
percentage of full scale, but in a compressing AID converter, the 
step size increases as the output changes from zero scale to full 
scale. The standard 1/2 step bias used in conventional ADC's to keep 
quantizing error below ± 1/2 step cannot be easily furnished by the 
user of a compressing ADC. For this reason, the DAC has a 1/2 step 
greater output in the encode mode than it has in the decode mode. 
This may be seen clearly by comparing the normalized encode and 
decode output tables at any code point. 

ENCODING SEQUENCE 

An encoding sequence begins with the Sign Bit comparison and 
decision. During this time the comparator is a polarity detector 

NORMALIZED ENCODE LEVEL (SIGN BIT EXCLUDED) 

0 1 2 
STEP 000 001 010 

0 0000 1 35 103 

1 0001 3 3S iii 

2 0010 5 43 119 

3 0011 7 47 127 

4 0100 9 51 135 

5 0101 11 55 143 

6 0110 13 I 59 

I 
151 

7 ·0111 15 I 63 159 

I I 
8 I 1000 17 i ·67 I 167 

9 1001 19 71 175 

10 1010 21 75 183 

11 1011 23 79 191 

12 1100 25 83 199 

13 1101 27 87 207 

14 1110 29 91 215 

15 1111 31 95 223 

STEP SIZE 2 4 8 

940 

I 
I 
I 
I 

ENCODE TRANSFER CHARACTERISTIC 

iA/O CONVERSION) 

DIGITAL 
OUTPUT (+1 

5 
4 
3 
2 
1 

ANALOG 0 
INPUT (-I I 0 

6 r 
1 . 

6 

/
t 

DIGITAL 
OUTPUT H 

7 

I ANALOG 
INPUT (+) 

only. The Encode/Decode (E/D) input is held at .a logic "0". 
Therefore, no current flows into the encode outputs, and the com
parator is effectively disconnected from the DAC. Once the input 
polarity has been determined, the E/D input is changed to a logic 
"1" allowing current to flow into IOE(+) or 'OE(-) depending upon 
the Sign Bit Answer. 

For positive inputs, current flows into IOE(+) through Rl, and the 
comparator's output will be entered as the answer for each successive 

decision. For negative inputs, current flows into IOEH through 
R2 developing a negative voltage which is compared with the analog 
input. An exclusive-or gate inverts the comparator's output during 
negative trials to maintain the proper logic coding, all ones for full 
scale and all zeros for zero scale. (A more complete schematic is 

shown in the applications section.) 

The bits are converted with a successive removal technique, starting 

with a decision at the code011 1111 and turning off bits sequentially 
until all decisions have been made. Successive removal is necessary 
because the 1/2 step encode decision level current is drawn from the 
sum node, rather than sourced into it. 

C C = chord no. (0 through 71 
IC,S = 2[2 (S+17) -16.5] S = step no. (0 through 15) 

3 4 5 6 7 

011 100 101 110 111 

239 511 1055 2143 4319 

255' 543 i119 2271 4575 

271 575 1183 2399 4831 

287 607 1247 2527 5087 

303 639 1311 2655 5343 

319 671 1375 27B3 5599 

335 703 1439 2911 5855 

351 735 I 1503 3039 I 6111 ! 
367 I 767 I 1567 3167 I 6367 

383 799 1631 3295 6623 

399 831 1695 3423 6879 

415 863 1759 3551 7135 

431 895 1823 3679 7391 

447 927 1887 3807 7647 

463 959 1951 3935 7903 

479 991 2015 4063 8159 

16 32 64 128 256 
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BASIC DECODE OPERATION (EXPANDING DIA CONVERSION) 

DECODE TRANSFER CHARACTERISTIC 
(D/ACONVERSION) 

ANALOG 
OUTPUT (+) 

DIGITAL DIGITAL 
INPUT (-) ...l..-L...J...--'-~;;:;oi.+-~~~""""""""""~ INPUT (+) 

DECODE OPERATIQN 

ANALOG 
OUTPUT (-) 

O/A conversion with "the OAC-76 may be illustrated by using an 
operational amplifier connected to the decode outputs as a balanced 
load. The decode mode of operation is selected by applying a logic 
"0" to the Encode/Decode input. This enables the '00 outputs, 
disables the 10E outputs, and allows '00(+) or '00(-) to be 
selected by the Sign Bit input. When the Sign Bit input is high, a 
logic "1", all of the output current flows into 100(+) forcing a 
positive voltage at the operational amplifier's output. When the Sign 
Bit input is low, a logic "0", all of the output current flows into 
'00(-) through R2 forcing a negative voltage output. Since the 
Sign Bit only steers current into 100(+) or '00(-), the output will 
always be symmetrical, limited only by the matching of Rl and R2. 

NORMALIZED TABLES 

The encode and decode tables may be used to calculate ideal output 
current at any code point. For example, in decode mode at 13,7 

NORMALIZED DECODE OUTPUT (SIGN BIT EXCLUDED) 

0 0000 0 33 99 

0001 2 37 107 

2 0010 4 41 115 

3 0011 6 45 123 

4 0100 8 49 131 

5 0101 10 53 139 

6 0110 12 57 147 

7 0111 14 61 155 

8 1000 16 65 163 

9 1001 18 69 171 

10 1010 20 73 179 

11 1011 22 77 187 

12 1100 24 81 195 

13 1101 26 85 203 

14 1110 28 89 211 

15 1111 30 93 219 

STEP SIZE 2 4 8 
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BASIC DECODE CONNECTIONS 

VREF 
[REF' RREF 

IDEAL VALUES: 
[REF"S28I'A 
[FS' 2007.751'A 

POS FULL SCALE 

(+) ZERO SCALE +1 STEP 

(+) ZERO SCALE 

(-) ZERO SCALE 

(-) ZERO SCALE +1 STEP 

NEG FULL SCALE 

EIO sa 

0 1 

0 1 

0 1 

0 0 

0 0 

0 0 

81 82 83 

1 1 1 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1 1 1 

84 85 86 87 EO 

1 1 1 1 5.019V 

0 0 a 1 0.0012" 

0 0 0 0 OV 

0 0 0 0 OV 

0 () 0 1 -0.0012 

1 1 1 1 -5.019V 

(011 0111) find 343. 343/8031 times IFS of 2007.75#lA equals 
85.75#lA. Alternatively, use the condensed current tables and add up 

the number of steps. 

BASIC REFERENCE CONSIDERATIONS 

Full scale output current is ideally 2007.75#lA when the reference 
current is 528#lA in the decode mode. In tlie encode mode it is 
2039.75#lA because the additional 1/2 step adds 32#lA to the 
output. A percentage change in IREF caused by changes in VREF 
or RR EF will produce the same percentage change in output current. 

The large step size at full scale allows the use of inexpensive refer
ences in many applications. In some situations VRE~ may even be 
the positive power supply. For example, with V+ = 15V, RR EF = 

15V/528#lA or 28.4Kn. When using a power supply asi:! reference, 
Rl1 should be two resistors, RllA and Rl1B, and the junction 
should be bypass&! to ground to provide decoupling. 

C 
IC,S = 2[2 (S+16.5) -16.5] 

231 495 1023 

247 527 1087 

263 559 1151 

279 591 1215 

295 623 1279 

311 655 1343 

·327 687 1407 

343 719 1471 

359 751 1535 

375 783 1599 

391 815 1663 

407 847 1727 

423 879 1791 

439 911 1855 

455 943 1919 

471 975 1983 

16 32 64 

C = chord no. (0 through 7) 
S = step no. (0 through 15) 

2079 4191 

2207 4447 

2335 4703 

2463 4959 

2591 '5215 

2719 5471 

2847 5727 

2975 5983 

3103 6239 

3231 6495 

3359 6751 

3487 7007 

3615 7263 

3743 7519 

3871 7775 

8031 
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REFERENCE AMPLIFIER OPERATION 

NOTE 2 

POSITIVE REFERENCE OPERATION 

REf-OI 
+10V 

-15V 

DECODE OUTPUTS 
IDEAL VALUES: 

IREF=528J<A 
I FS = 2007.75 J<A 

DECODE 
'~"'----o OUTPUTS 

ENCODE OUTPUTS 
IDEAL VALUES: 

IREF=528I'A 
I FS = 2039.75J<A 

NOTE 1: RECOMMENDED WHEN VREF IS V+ OR THE LOGIC POWER SUPPLY. 
NOTE 2: PINS 11 AND 12 ARE EQUAL IN VOLTAGE. VREF IS IMPRESSED 

ACROSS Rll (RREFI 

REFERENCE AMPLIFIER SETUP 

The DAC-76 is a multiplying D/A converter in which the 
output current is the product of the normalized digital 
input and the input reference current. The reference current 
may be fixed or may vary from nearly zero to +1.0mA. The 
full scale output current is a linear function of the reference 
current and is given for all four outputs in the figures above. 

In positive reference applications an external positive refer
ence voltage forces current through Rll into the VR (+) 
terminal (pin 11) of the reference amplifier. Alternatively, 
a negative reference may be applied to VR (-) at pin 12; 
reference current flows from ground through Rll into 
VR (+), as in the positive reference case. This negative 
reference connection has the advantage of a very high 
impedance presented at pin 12. The voltage at pin 11 is 
equal to and tracks the voltage at pin 12 due to the high 
gain of the internal reference amplifier. R12 (nominally 
equal to R 11) is used to cancel bias current errors and may 
be eliminated with only a minor increase in error. 

TYPICAL PERFORMANCE CURVES 

942 

OUTPUT ;:ULL SCALE CURRENT VS. 
REFERENCE INPUT CURRENT 

~O~----~------~------~----~-------, 

4.0 

< 

~ ~oL--+-----+----.tF-------l>------I 
~ ~I ___ +-__ -~~~-+---~---; 
l
=> 
Q. 

~ 2.0t----+----#-- --1-----/----; 
o 

; 
1.0 

O.~ 1.0 
IREF. REFERENCE CURRENT (mA) 

NEGATIVE REFERENCE OPERATION 

DIGITAL INPUTS 

ENCODE 
~-+-~--o OUTPUTS 

DECODE 
'~---o OUTPUTS 

IREF = - (-VREF) DECODE OUTPUTS 
RREF IDEAL VALUES: 

~ 
ENCODE OUTPUTS 
IDEAL VALUES: 

IREF=528J<A IREF=528I'A 

IFS = 2007.751'A IF,S = 2039.751' A 

NOTE 1: PINS 11 AND 12 ARE EQUAL IN VOLTAGE VREF IS IMPRESSED 
ACROSS R 11 (RREF) 

REFERENCE RECOMMENDATIONS 

For most applications a +10.0V reference, such as the PMI 
REF-Ol, is recommended for optimum full scale tempera
ture coefficient performance. (This also minimizes the 
contributions of reference amplifier Vas and TCVos.) For 
most applications the tight relationship between IREF and 
IFS eliminates the need for trimming IREF; but if desired, 
full scale trimming may be accomplished by selecting Rll 

or by usi ng a potentiometer for R 11. 

Using lower values of reference current reduces negative 
power supply current and increases reference amplifier 
negative common mode range. While the recommended 
operating range of DC reference currents is 0.1 mA to 
1.0mA, monotonic operation is maintained over an even 
wider range allowing the DAC-76 to be used in many 
multiplying applications. For variable reference applica
tions, see section entitled "Multiplying Operation." 

REfERENCE AMPLIfiER INPUT COMMON MODE RANGE 

TA=Tmin I. Tma. 

2.81-----+---+--I---+---I----JI----f---I 

2,41----+---+--/----+---+--1---+---1 

V-·-15V V+'+15V 

2.01--+--+---1---+---+--1-....,r+--~ i IREF=0.5mA 

1.6 I Ii 
I ! 

I i 
\ 

f IREeO.25mA 1 
I I 

1.2 

0.8 

0.4 

0_14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 

REFERENCE COMMON MOOE VOLTAGE AT VREF PIN (volts) 

NOTE: POSITIVE COMMON MOOE RANGE IS ALWAYS (V+)-1.5 V 
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TRUE CURRENT OUTPUT OPERATION 

INPUT CODE 

111111111 

111101111 

110000000 

011111111 

011101111 

010000000 

00 0000000 

00 110 1111 

00 1111111 

RESISTIVE OUTPUT CONNECTIONS 
REF-OI 
+1OV REF-02 

+5V DIGITAL INPUTS 
~~ ____ ~A~ ____ ~ ? 

OUTPUT VOLTAGE (V) 

"A" "S" "C" DIFF 

0 

+5.02 N/A N/A N/A 

+10.00 

-S.OO +5.00 -10 

+0.02 +5.00 -4.98 

+5.00 +5.00 0 
N/A 

+5.00 +S.OO 

+5.00 +0.02 +4.98 

+5.00 -S.OO +10 

4.9 
KA 

NEGATIVE OUTPUT VOLT AGE 
COMPLIANCE VOC (-) 

~ 1.0mA 2.0mA 4.OmA 

-12V -2.8V -2.0V -0.4V 

-lSV -S.8V -S.OV -3.4V 

-18V -8.8V -B.OV -6.4V 

MINIMUM NEGATIVE COMPLIANCE 
VOC(-) MIN = (V-)+(2IREF ·1.6Kn) +8.4V 

The DAC-76 has true current outputs with wide voltage 

compliance enabling fast drive of a variety of single-ended 

and balanced loads. Positive voltage compliance is +18V, 

and negative voltage compliance is -5.0V with IREF = 
528JlA and V- = -15V. Negative voltage compliance for 

other values of IREF and V- may be calculated using the 

table above. Typical connections, both single-ended and 

differential, are shown in the figure above with output 

voltage tables. Note the differ~ntial sign-plus-magnitude 

relationship between "B" and "C". The differential output 

voltage is independent of the +5.00 nominal voltage source 

as long as the VOC (-) minimum values are observed. 

TYPICAL PERFORMANCE CURVES 

2.8 

2.4 

0.8 

0.4 

OUTPUT CURRENT VS. OUTPUT VOLTAGE 
(OUTPUT VOLTAGE COMPLIANCE) 

TA·TmintoT max 
v-' -15V 

IREF=0.5mA 

IREPO.25mA 

( 

I 

0_14 -12 -10 ~ -6 -4 -2 0 2 4 6 8 10 12 14 16 18 
OUTPUT IIOLTAGE (vollsl 
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BALANCE~ LOAD CONNECTIONS 

DIGITAL INPUTS 
~ ______ ~A~ ______ ~ 

TYPICAL BALANCED LOADS 

• TRANSFORMER 
• TRANSDUCER 
• EARPHONE 
• SAMPLE·AND·HOLO 
• CURRENT INPUT FILTER 
• TRANSMISSION LINE 

• OAC REFERENCE INPUT 
• BRIDGE 
.OPAMP 

• CRT 
• SERVO 

NOTE: THE SUM OF THE COMMON MODE 
VOL TAGE AND THE DIFFERENTIAL 
VOLTAGE ACROSS THE LOAD 
SHOULD BE WITHIN THE -SV TO +18V 
OUTPUT VOLTAGE COMPLIANCE 
SPECIFICATION. 

\\0] 

High common mode. output range is possible due to the 

wide output voltage compliance and allows use with trans
formers or other balanced loads. The terminating impe

dances may be located a distance away from the DAC-76 
allowing transmission of analog quantities as currents rather 

than voltages and elimination of ground loop errors. 
Capacitive termination is also possible, performing an 
"integrate-and-hold" process which is a function of VREF ' 

RREF' the digital input code, and the seleqtion time for a 
given current output. Resetting of the integrating-capacitor 

may be accomplished with a CMOS switch in parallel with. 
the capacitor . Thus, many appl ications traditionally requ ir
.ing op amps may be performed with a high voltage compli
ance, current output DAC. 

OUTPUT VOLTAGE COMPLIANCE VS. TEMPERATURE 

o +50 +100 +150 
TEMPERATURE (OCI 
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MULTIPLYING OPERATION 

LOW INPUT IMPEDANCE CONNECTION 

IREf=~t~ 
'FS ~ 41REF 

LOGARITHMIC DIGITAL GAIN CONTROL 

RfF-Ol 
.IVV ~- RIGHT 

J--o CHANNEL 
.• OUTPuT 

..J.. 

~G:l LEFT 

. 
f-O CHA~EL 

... OOTI"UT 
I 

...L. 

NOTE 1: LOW OISTORTION OUTPUTS ARE PROVIDED OVER A 72dB RANGE. 
NOTE 2: UP TO 4 CHANNELS OF OUTPUT MAY BE SELECTED BY EIO AND 

SB LOGIC INPUTS. 

TYPICAL PERFORMANCE CURVES 

944 

REFERENCE AMPLIFIER TOTAL HARMONIC 
DISTORTION VS. FREQUENCY 

(80 KHz FILTER) 

II 
I 

I I ~ 

~ ol~~~~lI~~~~~~~llfm~~~~1 ~ 
~o.os 
o ~-L~~~~~++~~~++++~~-+~~ 

Z i .i ~002 

~~~IIIIIIII_IIIIIIIIIIIIIIIIII 
10 20 SO 100 200 500 1.0 2.0 5.0 10 20 SO 100 

~ ~ ~ ~ ~ ~ - - - - - --FREQUENCY 

NOTE T THO IS NEARLY INDEPENDENT OF LOGIC INPUT CODE 
NOTE 2 SIMILAR RESULTS ARE OBTAINED FOR A HIGH INPUT IMPEDANCE CONNECTION 

USING PIN 12 AS AN INPUT 
NOTE 3 INCREASED OISTORTlC'N ABove 50kHz IS DUE TO SLEW RATE LIMITING 

VojHICH DETERMINES LARGE SIGNAL BANDWIOTH. FOR AN INPUT OF 
2 5V PEAK 125% MODULATION •. BANDWIDTH IS 1001<Hz 

HIGH INPUT IMPEDANCE CONNECTION 

VREF - VIN 
IREF'~ 

:FS 4 tREF 

REFERENCE AMPLIF IER DYNAMIC TEST CIRCUIT 

FREO .,,..,.... 
TESTS 

REFERENCE AMPLIFIER INPUT 
FREQUENCY RESPONSE 

I I I I11I 11[ 
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LOGIC INPUT AND POWER SUPPLY CONSIDERATIONS 

INTERFACING CIRCUIT FOR LOGIC INPUTS 

ECL, CMOS, HTL, & NMOS LOGIC INPUTS The DAC-76 may be interfaced with other-than-TT L logic by 
placing VLC( (pin 10) at a po~ential which is 1.4V below the desired 

EeL CMOS. HTL. NMOS logic input switching threshold. However, this voltage source must 
~ v, 

be capable of sourcing and sinking a changing current at pin 10. 

The negative voltage at the logic inputs must be limited to +10V 
'3K~~ 2OK~! with respect to V- (pin 13). 

~2N3904 V 'A' 

~ 
POWER SUPPLIES 

"A" ::e- lK!! 2N39OO 
lK" 

As shown in the curves below, power supply current drain is 
39K~~ lOKI! relatively independent of voltage and temperature and completely 

~--o TO PIN 10 -"'t.. TO PIN 10 independent of the logic input states. VLC V LC aJ 
6.2K!! R3 -.A .9 L ~ 

When operating with V- between -15V and -llV,output negative .r: 
~ voltage compliance, VOC(-), reference input amplifier commOn == .. .1 J. mode voltage range, and logic input negative voltage. range are 0 

reduced by an amount equivalent to the difference between -15V C 

NOTE I: SET THE VOLTAGE "A" TO BE AT THE DESIRED LOGIC INPUT SWITCHING THRESHOLD. 
and the V- supply in use. Operation with V+ between +5V and -~ NOTE 2: ALLOWABLE RANGE OF LOGIC THRESHOLD IS TYPICALL Y -5V TO +13.5V WHEN +15V affects VLC and the reference amplifier common mode 

OPERATING THE DAC·76 ON ,15V SUPPLIES. positive voltage range in the same manner. C 
0 

TYPICAL PERFORMANCE CURVES "iii 
0 

BIT TRANSfER CHARACTERISTICS LOGIC INPUT CURRENT VS.INPUT Q)c 
'"-

VOLTAGE AND LOGIC INPUT RANGE 'nJ 
0.3 

0 ... • 

'REF'O.5 mA Bl 
IREF-0.5mA 

V---15V _0.2 0.244 20i--
VLC-OV « 1 ~ ~ .... .... 

~0.2O z 

~ '" It: It: Ii-a It: a 
10 ~ ~ 0.1 ~ 

a. • ~ 
:::> u 0 

1 0.10 ~ 
3 

5.0 
B2 

0.055 0.05 

- V-' -15V V-'-12V B3 
0.023 

0 
I I I I 

-12 -10 -B.O -6.0 -4.0 -2.0 0 2.0 4.0 6.0 B.O 10 12 14 16 18 0 
LOGIC INPUT VOLTAGE (volls) -12 -10 -8.0 -6.0 -4.0 -2.0 0 2.0 4.0 6.0 8.0 10 12 14 16 lB 

NOTE: ALL BITS ARE FULLY SWITCHED WITH LESS THAN '112 STEP ERROR AT 
LOGIC INPUT VOLTAGE (volls) 

SWITCHING POINTS WHICH ARE GUARANTEED TO LIE BElWEEN O.8V AND NOTE' LOGIC INPUT VOLTAGE RANGE IS INDEPENDENT OF THE POSITI.VE POWER 
2.0V OVER THE OPERATING TEMPERATURE RANGE. SUPPLY. AND LOGIC INPUTS MAY SWING ABOVE THE SUPPLY 

POWER SUPPLY CURRENTS VS. POWER SUPPLY CURRENTSVS. TEMPERAtURE 

POWER SUPPLY VOLTAGES 

B.O 

l-vsl.v--

B.O 
ALL BITS "HIGH" OR "LOW" ALL BITS -HIGH' OR 'LOW' 

IFs'2.0mA VS':t15V I 
7.0 - 7.0 

I---"-;t 6.0 

.5 ;t 6.0 

.... .§ 
'Fs'2.omA 

~ 5.0 .... 
n: 

t 
I ~ 5.0 

! a ~ 
:::> i 4.0 
u 

I ~ 4.0 

I+VS.V+ 
a. 

,- '" 3.0 - :::> 
It: '" 3.0 1+ 

! 
~ It: 

0 i ~ 
a. 2.0 :r 2.0 

1.0 i 1 
1.0 

i 
I 

00 2.0 4.0 6.0 B.O 10 12 14 16 fa 20 0 
-50 0 +50 +100 +150 

POSITIVE OR NEGATIVE POWER SUPPLY (Vdc) TEMPERATURE ("C) 
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o 
c: 
o 
::E 
c: 
.2 
.~ 
o 
Q) 
~ 

0. 

DETAI LED ENCODE CONNECTIONS 

i--
~ ~~ 

GROUND 
FOR 
SINGLE 
ENDED 
INPUTS 

+I5V 

CLOCK ffiRT 
.r "l.. 

10 

+5V 

Ot'----OSERIAL DATA OUT 

o A;~!§'~~ifoN CCF2'---..... _()~ L. 

AM2502 
PARALLEL 

OIGITAL 
OUTPUTS 

SIGN 81T 

....-!-++-H--f--o >CHORD 81TS 

...-,'-----+---0 r STEP BITS 

18.94KIl 

20KIl 

-15V +15 V 

NOTES: 

1. CONNECT END OF CONV. TO START FOR 
CONTINUOUS OPERATION . 

2. FOR NON·CONTINUOUSOPERATION. HOLD START 
LOW FOR ONE CLOCK CYCLE. CONVERSIONS 
BEGIN ON THE NEXT LOW TO HIGH TRANSITION 
OF THE CLOCK AFTER Si'Aiff GOES HIGH. 

3. CONVERSION IS COMPLETED IN 9 CLOCK 
CYCLES. 

TRANSCEIVING CONVERTER - TWO WAY DATA TRANSMISSION 

ANALOG 
INPUT 

ANALOG 
OUTPUT 

,--------
TRANSCEIVING CONVERTER 

TO 
PROCESSOR 

DATA BUS 
SERIAL OR 
PARALLEL 

,--______ 1 

TRANSCEIVING CONVERTER 

ANALOG 
OUTPUT 

ANALOG 
INPUT 

SERIAL DATA TRANSCEIVING CONVERTER 

(112 OF'SYSTEM SHOWN) 

TRANSMIT INPUT 
,.5\1 ANALOG ,10 

? ? 
i--
~ ~iP 

GROUND FOR 
NON
DIFFERENTIAL 
INPUTS 

I i 

I I 
I I 
I I 

I 

.r "l.. 
SEND/RECEIVE ~V C?CLOCK Q, SWiT 

~c:.Y~~~ +', I LOW-RECEIVE. 114 r=1 
7486 I I 

TlYE SHARED 
BI-DIRECTIONAL 

.--t-..... --1I--t---t----------=::O~~IAL DATA 

~'~m~NTIAL O=="---.!l!.\.' 
CURRENT 
OUTPUT 

RECEIVE OUTPUT 

SUCCESSIVE 

AP;:g,xJ~W'ON ECF2'--....... ----o~ L. 

AM2502 
(SAR) 

-15V +15V 

12 
VREFH 

18.94KIl 

20Kil 

NOTES; 

1. COMPlEMENTARY SEND/RECEIVE CO~MANOS ARE 
REQUIRED FOR THE TWO ENDS. 

2. START MUST BE HELD LOW FOR ONE CLOCK CYCLE 
TO BEGIN A SEND OR RECEIVE CYCLE. 

3. THE SAR IS USED AS A SERIAL· IN/PARALLEL OUT 
REGISTER IN THE RECEIVE MODE. 

4. CLOCK AND START MAY BE CONNECTED IN 
PARALLEL AT BOTH ENDS. 

5. CONVERSION IS COMPLETED IN 9 CLOCK CYCLES. 

6. RECEIVE OUTPUT IS AVAILABLE FOR ONE FULL 
CLOCK CYCLE 
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TYPICAL SIGNAL TO QUANTIZING DISTORTION CURVES 

SIGNAL TO QUANTIZING DISTORTION VS. INPUT'LEVEL 
(3 kHz FLAT FILTER) 

I I 
~T .. =25C 

I~I~ VS = ·15V 

Y 
36 

32 

V 
28 

V 
/ 

6 
/ 

24 

20 

2/ 

~ 

8 

4 

o 
-65 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 

INPUT LEVElldB) 

NOTE: OdS IS ·3.SV. +3dS IS ·S.OV OR FULL SCALE CODE {111 11"1. 

SIGNAL TO QUANTIZING DISTORTION VS. INPUT LEVEL 
(C-MESSAGE WEIGHTING FILTER & BELL SPEC) 

44 
I I 

_ TA =25C --Vs = ·15V 
OAC;':"""'" 

..-. 

/ 
~ 

40 

36 

/ BelL 03 SYSTEM SPECIFICATION 

/ bF -I-- I--V 
/ - V 

7 

o 
-65 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 

INPUT LEVEL IdB) 

NOTES: 

1. OdS IS ;3.SV.+3dS IS ,S.OV OR FULL SCALE CODE {111 11111. 

2. C-MESSAGE WEIGHTING FILTER PROVIDES A FREQUENCY RESPONSE 
CHARACTERISTIC WHICH SIMULATES THE PERCEIVED RESPONSE OF THE 
HUMAN EAR TO TELEPHONE NOISE. 

Note: Quantizing distortion is the difference between the original !;ignal and the processed signal (i.e., after encoding and decoding). 

SIGNAL TO QUANTIZING DISTORTION TEST CIRCUIT 
BLOCK DIAGRAM 

1.8 kHz SAMPLING CONDITIONS: 62.SI'5eC SAMPLE PERIOD. 62.51'sec AID CONVERSION TIME. 

2. AUDIO TEST ANALYZER CONTAINS A C-MESSAGE FILTER AND A 3 kHz FLAT FILTER. 

OUTPUT COMPLIANCE EXTENSION CONNECTIONS 

REF ·~'I 
·10V 

±10V RANGE ENCODE/DECODE CONNECTIONS 

©IC MASTER 1978 

TOA!O 
CONVERSION 
lOGIC 

VREF 
lREF' RREF 

IDEAL VALUES: 

IREF=528,.A 

OPEN FOR NOISE TEST 
CLOSE FOR SIGNAL TEST 

COMPLIANCE EXTENSION USING 
AC COUPLED OUTPUT 

.... :\ 

I FS = 2oo7.75,.A 

1-0 
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c 
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o 

"Cii 
o 
Q) 
'-a. 

EXTENSION TO SIGr-.: PLUS 78dB DYNAMIC RAr';GE 

EXTENDED RANGE CONNECTIONS 

DIGITAL INPUTS 

STEP CHORD 
REF-vi SELECT SELECT Rl 

+IOV ~ ~ 2.5Kll 

RII ( ~ 99 ~ .;( 69' ~ 49 39 g ~ 
18.94 Kll ~ E/D8786 85 8483 52 BI sa 14 +- ~+ 15 V 

(RREF) (88) 10E(+>:b 7 
~ VR (+) I H 15 +- 2 -

IREF DAC-76 OE OP-02 6.........0 

{ 

VR H 1001+> 16 - ...-2. + ANALOG 
12 IooHA7 +- 1 4 ~~VUT 

20R~~ v- V+ VLC > -15 V 
131 181 101 R2 

':" 0 0 c;> 2.5Kll~ 
-15V +15V."L.. s: 

VREF IDEAL VALUES: 
IREF=RREF IREF=528I'A 

IFS =2039.75I'A 

EXTENDED RANGE OPERATION 

When used as a O/A converter only, the OAC-76 range may be 
extended from sign + 72dB to sign + 78dB by using the encode 
output current to insert additional levels halfway between each 
step. By connecting 100(+) to 10E(+) and 100(-) to 10E(-I, the 
E/O logic input functions as a fifth step bit input. Full scale positive 
now becomes 1 111 11111; full scale negative :s 0 111 11111. Each 
chord is divided into 32 steps instead of the former 16 steps, 
effectively increasing dynamic range by 6dB. 

The accompanying table summarizes the new chord and step char
acteristics obtained in the extended connection shown above. 

SUMMARY TABLE FOR 
3 CHORD BITS AND 

5 STEP BITS 

CHORD STEP 
(~A) 

o 0.25 

1 . 0.5 

2 1.0 

3 2.0 

4 4.0 

5 8.0 

6 16 

7 32 

RANGE STEP RANGE 
(}.LA) (mV) (VI 

o 0 
to 0.625 to 
7.75 0.019 

8.25 0.021 
to 1.25 to 
23.75 0.059 

24.75 0.062 
to 2.5 to 
55.75 0.139 

57.75 0.144 
to 
119.75 

123.75 
to 
247.75 

255.75 

5.0 

10 

to 20 

503.75 

519.75 
to 40 
1015.75 

1047.75 
to 80 
2039.75 

to 
0.299 

0.309 
to 
0.619 

0.639 
to 

1.259 

1.299 
to 
2.539 

2.619 
to 
5.099 

ADDITIONAL DECODE OUTPUT TABLES 

IDEAL DECODE OUTPUT CURRENT IN MICROAMPS (SIGN BIT EXCLUDED) 

~ 
0 1 2 3 4 5 6 

STEP 000 001 010 011 100 101 110 

0 0000 0 8.25 24.75 57.75 123.75 255.75 519.75 

1 0001 0.5 9.25 26.75 61.75 131.75 271.75 551.75 

... nn .. n i iO.25 28.75 65.75 139.75 287.75 583.75 ... VVIU 

3 0011 1.5 11.25 30.75 69.75 147.75 303.75 615.75 

4 0100 2 12.25 32.75 73.75 155.75 319.75 647.75 

5 0101 2.5 13.25 34.75 77.75 163.75 335.75 679.75 

6 0110 3 14.25 36.75 

I 
81.75 171.75 I 351.75 I 711.75 

7 

I 
0111 

I 
3.5 15.25 I 38.75 85.75 179.75 I 367.75 I 743.75 I 8 1000 4 16.25 40.75 89.75 187.75 I 383.75 775,75 

I I I I I I I 
9 iooi 4.5 , 17.25 42.75 93.75 195.75 399.75 807.75 

10 1010 5 18.25 44.75 97.75 203.75 415.75 839.75 

11 1011 5.5 19.25 46.75 101.75 211.75 431.75 871.75 

12 1100 6 20.25 48.75 105.75 219.75 447.75 903.75 

13 1101 6.5 21.25 50.75 109.75 227.75 463.75 935.75 

14 1110 7 22.25 52.75 113.75 235.75 479.75 967.75 

15 1111 7.5 23.25 54.75 117.75 243.75 495.75 999.75 

STEP SIZE .50 1 2 4 8 16 32 

7 

111 

1047.75 

1111.75 

1175.75 

1239.75 

1303.75 

1367.75 

1431.75 

1495.75 

1559.75 

1623.75 

1687.75 

1751.75 

1815.75 

1879.75 

1943.75 

2007.75 

64 
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CHORD SIZE SUMMARY TABLE DECODe OUTPUT (SIGN BIT EXCLUDED) 

CHORD 

o 
1 

2 

3 

4 

5 

6 

7 

CHORD ENDPOINTS 
NORMALIZED 

TO FULL SCALE 

30 

93 

219 

471 

975 

1983 

3999 

8031 

CHORD ENDPOINTS 
IN p.A WITH 

2007.75p.A F.S. 

7.5 

23.25 

54.75 

117.75 

243.75 

·495.75 

999.75 

2007.75 

CHORD ENDPOINTS 
ASA PERCENT 

OF FULL SCALE 

0.37% 

1.16% 

2.73% 

5.86% 

12.1% 

24.7% 

49.8% 

100% 

DECODE OUTPUT EXPRESSED IN DB DOWN FROM FULL SCALE (SIGN BIT EXCLUDED) 

CHORD ENDPOINTS 
INdBDOWN 

FROM FULL SCALE 

-48.55 

-38.73 

"';'31.29 

-24.63 

-18.32 

-12.15 

-6.06 

o 

~ CHORD~ __ ~0 ____ ~ ___ 1~ __ +-__ ~2~ __ +-___ 3~ __ ~ ___ 4~ __ ~ __ ~5 ____ r-__ ~6 ____ r-___ 7~~ 
STEP ~ 000 001 010 011 100 101 110 111 

o 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

0000 

0001 

0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

-72.07 

-66.05 

-62.53 

-60.03 

-58.10 

-56.51 

-55.17 

-54.01 

-52.99 

-52.07 

-51.25 

-50.49 

-49.80 

-49.15 

-48.55 

-47.73 -38.18 

-46.73 -37.51 

-45.84 -36.88 

-45.03 -36.30 

-44.29 -35.75 

-43.61 -35.24 

-42.98 -34.75 

-42.39 -34.29 

-41.84 -33.85 

-41.32 -33.44 

-40.83 -33.04 

-40.37 -32.66 

-39.93 -32.29 

-39.51 -31.95 

-39.11 -31.61 

-38.73 -31.29 

-30.82 -24.20 -17.90 

-30.24 -23.66 -17.37 

-29.70 -23.15 -16.87 

-29.18 -22.66 -16.40 ' 

-28.70 -22.21 -15.96 

-28.24 -21.77 -15.53 

-27.80 -21.36 -15.13 

-27.39 -20.96 -14.74 

-26.99 -20.58 -14.37 

-26.61 -20.22 -14.02 

-26.25 -19.87 -13.68 

-25.90 -19.54 -13.35 

-25.57 -19.22 -13.03 

-25.25 -18.91 -12.73 

-24.94 -18.61 -12.43 

-24.63 -18.32 -12.15 

DECODE OUTPUT EXPRESSED IN PERCENT OF FULL SCALE (SIGN BIT EXCLUDED) 

-11.74 -5.65 

-11.22 -5.13 

-10.73 -4.65 

-10.27 -4.19 

-9.83 -3.75 

-9.41 -3.33 

-9.01 -2.94 

-8.63 -2.56 

-8.26 -2.19 

":"7.91 -1.84 

-7.57 -1.51 

-7.25 -1.18 

-6.93 -0.87 

-6.63 -0.57 

-6.34 -0.28 

-6.06 0 

__________ CHORD 

~~_~r--O--00-+--~-~1--r--O-110--+--0-11--1-r--l--00~~-10-t'1---r--ll-11O---r--1-lll--~ 

o 0000 0 0.411 1.23 2.88 6.16 12.7 25.9 52.2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

STEI IZI 

0001 

0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 
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0.025 

0.050 

0.075 

0.100 

0.125 

0.149 

0.174 

0.199 

0.224 

0.249 

0.274 

0.299 

0.324 

0.349 

0.374 

0.025 

0.461 

0.511 

0.560 

0.610 

0.660 

0.710 

0.760 

0.809 

0.859 

0.909 

0.959 

1.01 

1.06 

1.11 

1.16 

0.050 

1.33 

1.43 

1.53 

1.63 

1.73 

1.83 

1.93 

2.03 

2.13 

2.23 

2.33 

2.43 

2.53 

2.63 

2.73 

0.100 

3.08 

3.27 

3.47 

3.67 

3.87 

4.07 

4.27 

4.47 

4.67 

4.87 

5.07 

5.27 

5.47 

5.67 

5.86 

0.199 

6.56 

6.96 

7.36 

7.76 

8.16 

8.55 

8.95 

9.35 

9.75 

10.1 

10.5 

10.9 

11.3 

11.7 

12.1 

13.5 

14.3 

15.1 

15.9 

16.7 

17.5 

18.3 

19.1 

19.9 

20.7 

21.5 

22.3 

23.1 

23.9 

24.7 

0.797 

27.5 55.4 

29.1 58.6 

30.7 61.7 

32.3 64.9 

33.9 68.1 

35.5 71.3 

37.0 74.5 

38.6 77.7 

40.2 80.9 

41.8 84.1 

43.4 87.2 

45.0 90.4 

46.6 93.6 

48.2 96.8 

49.8 100 

1.59 
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PMI 
i 

DAC-100 
i 

8 & 10 BIT DIGITAL-TO-ANALOG CONVERTER 
GENERAL DESCRIPTION 

The DAC-l00 is a complete 10 bit resolution Digital-to
Analog converter constructed on two monolithic chips in a 
single 16-pin DIP or 24-pin flatpack. Featuring excellent non

linearity vs. temperature performance, the DAC-l00 includes a 
low tempco voltage reference, 10 current source/switches and 

a high stability thin-film R-2R ladder network. Maximum 
application flexibility is provided by the fast current output 

and by matched bipolar offset and feedback resistors which 

are included for use with an external op amp for voltage out
put applications. Although all units have 10-bit resolution, a 

wide choice of nonlinearity and tempco options is provided to 
allow price/performance optimization. 

The small size, wide operating temperature range, low power 
consumption and high reliability construction make the 

DAC-l00 ideal for aerospace applications. Other applications 
include use in servo-positioning systems, X- Y plotters, CRT 

FEATURES 

• Complete. _ ............... Internal Reference 

_ Flexible ................... O to 2mA Output 

_ Fast Settling .... 225nsec (8 Bits), 375nsec (10 Bits) 

- Stable ............ Tempcos to ±15ppmtC Max 

_ 0°C/+70°C, -25°C/+85°C, -55°C/+125°C Models 

Available 

_ TTL and DTL Compatible Logic Inputs 

_ Wide Supply Range ............. ±6V to ±18V 

_ 8 and 10 Bit Versions Available 

_ MIL-STD-883A Class B Processing Models Available 

- Low Cost 03, 04 Series 

displays, programmable power supplies, analog meter move

ment drivers, waveform generators and high speed Analog-to
Digital converters. 

SIMPLIFIED SCHEMATIC AND PIN CONNECTIONS - 16 LEAD HERMETIC DIP 

*For 10V or ±5V Operation 
RS = 4.88k!1 (Package 

01,03,05 ) 
For 5V or ±2.5V Operation, 

RS = 2.44k!1 (Package 
02,04 or 06) 

::~u~ :::~LLSCAL<AU. 
OUTPUT 3 ,4 V+ 

LSI4 13 .. se 
BIT 9 5 IZ BIT Z 

BIT 8 6 II BIT;' 

BIT 7 7 10 BIT .. 

atT68 981T~ 

950 

,----------- DIGITAL LOG.C INPUTS -----------, 

16 P!~J HER~1.ETIC 
DUAL-IN-liNE 

(O-Suffix) 

TOP VIEW 

BIT:! 2 

• 

RSIZ 8 

R" 10--... .............. ....,..,.

RS! II 

R.12 

'6 NC 

13 RIO 

24 PIN HERMETiC 
FLATPACK 
(N-Suffix) 
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GENERAL INFORMATION 

1. The DAC-100 series are digital-to-analog current con
verters; voltage outputs are implemented by usirg an 
external operational amplifier with the internally-provided 
feedback resistor. For clarity and convenience, most specifi
cations will reference full scale output voltage rather than 
full scale output current, assuming an "ideal" op amp has 
been utilized for conversion (See test circuit at right). 

2. The logic coding used for driving the DAC-100 should be 
complementary binary or offset complementary binary to 
obtain unipolar and bipolar analog outputs, respectively. 

'3. As shown in the ordering information below, the 
DAC-100 series provides a wide variety of worst-case non
linearity and full-scale tempco combination options. All 
devices have 10 bits of resolution; the nonlinearity options 
of ±0.05%, ±0.1%, ±0.2% and ±0.3% guarantee monotonic 
operation for resolutions of 10,9,8, and 7 bits respectively. 
When less than the full 10 bits are utilized, the unused logit 
inputs must be connected to a "high" logic level (>2.1 V). 

ORDERING INFORMATION 

FULL SCALE TEST CIRCUIT 

DAe-IOO 

...-__ -' ("Q" PACKAGES SHOWN) 

DEFINITION: Full Scale Tempco is defined as the change in output 
voltage measured in the circuit above and is expressed in ppm between 
25°C and either temperature extreme divided by the corresponding 
temperature change. 

NOTE: Since RS precisely tracks the internal R-2R ladder network 
over temperature, the absolute I FS Tempco of ± 120ppmr C is 
cancelled by RS when the output voltage is used as in the above circuit 

ORDER NUMBER: DAC-l00 X X X X 

-, -~PRANGE 
NONLINEARITY F.S. TEMPCO PACKAGE AND OUTPUT VOLTAGE 

A ±0.05% MAX A 

B ±0.1% MAX* B 

C ±0.2% MAX C 

D ±0.3% MAX D 

15 ppmt C MAX 
30 ppmt C MAX* 
60 ppmt C MAX 
120 ppmf C MAX 

Q 
N 

16 Pin HERMETIC DUAl-IN-lINE 
24 Pin HERMETIC FlATPACK' 

as shown below 

*NOTE: For.DAC-100 BBQ5 and DAC-100 BBQ6 only; nonlinearity is ±0.1% over -25°C to +85°C and ±0.12% over -55°C to +125°C. 
Full Scale Tempco is 30 ppm/oC over -25°C to +85°C and 40 ppm;oC over -55°C to +125°C. 

COMBINATION AVAILABILITY CHART (Temperature R~nge/Package Option Suffix) 

Model 
-55°/+125°C _25° /+85°C 

_25°/+85°C 0° /+70°C 
883A Class B 883A Class B 

10V 5V 10V 5V 10V 5V 10V 5V 

±5V ±2.5V ±5V ±2.5V ±5V ±2.5V ±5V ±2.5V 

DAC-l00AA - - N9 01 02 - -

DAC-l00AB - - N9 01 02 - -

DAC-l00AC 05 06 N9 01 02 03 04 

DAC-l00BB 05 06 N9 01 02 - -

DAC-l00BC 05 06 N9 01 02 03 04 

DAC-100CC 05 06 N9 01 02 03 04 

DAC-l00DD - - N9 01 02 03 04 
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ABSOLUTE MAXIMUM RATINGS 

V+: Supply to V- Supply o to +36V Operating Temperature Range 
V+ Supply to Output o to +18V 03,04 O°C to +70°C 
V- Supply to Output o to -18V All others -55°C to +125°C 
Logic Inputs to Output -1V to +6V 
Power Dissipation (Note 1) 500mW Storage Temperature Range 

o and N Packages -65°C to +150°C 
NOTES: 
1. Rating applies to ambient temperature of 100°C. Above Lead Temperature (Soldering) 

100°C, derate at 10mWtC. o and N Packages +300°C (60 sec) 

ELECTRICAL CHARACTERISTICS 

These specifications apply for Vs = ± 15V, -25°C .,;;;' T A";;; +85°C for Ql, Q2, and N9 devices; O°C .,;;; T A";;; +70°C; for Q3 and Q4, 

-55°C";;; T A";;; +125°C for Q5 and Q6 devices, unless otherwise specified. (See BBQ5, Q6 note on previous page under Ordering Information,) 

Parameter Conditions Min Typ Max Units 

Resolution 10 10 10 bits 

Nonlinearity ",1">.," oPtion (± Y2 LSS -10 bits) - - ± 0.05 ,% I
FS 

(For nonlinearityltempco "S" option (± Y2 LSS -9 bits) - ~ ± 0.1 % I FS 
combinations, see "c" option (± Yo LSS -8 bits) - - ± 0.2 % I FS 
Availability chart.) "0" option (± ~ LSS -8 bits) - - ± 0.3 % I FS 

\ 

Full Scale Tempco "A" option - - ± 15 ppm/'C 
(See Full Scale "S" option - - ± 30 ppm/oC 

Test ~ircuit.l "r" option 
. 

I 
ppm/oC - - ± 60 

"0" option - - :t120 ppm/oC 

Settling Time to ±0.05% FS - - 375 

I 

ns 

TA = 25°C I to:tO.l%FS -

I 
- 300 ns 

I 
to ±0.2% FS - - 225 ns 

to :'.:0.4% FS - - 150 ns 

to ±0.8% FS - - 100 1 ns 

Full Scale Output Voltage Connect FS Adjust to V-
I (Limits guarantee adjustability 

10V Models (Q1, Q3, 05, N9) tu exact iO.O (5.0) V with a I I 10, - 11.1 I V 
200n Trimpot® between 5V Models (02, Q4. 06) 

5 - 5.55 V FS Adiust and V-.l ' VIN = O.OV 

Zero Scale Output Voltage VIN = 2.1V - - 0.013 % FS 

Loqic Inputs Measured with respect to output pin I I 

High I 2.1 I - - I V 

Low - - 0.7 V 

Logic Input Current, V IN =Oto+6V - - 5 J1A 
Each Input 

Logic Input Resistance VIN = 0 to +6V - 3 - MQ 

Logic I nput Capacitance I - 2 - I pF 

Output Resistance - 500 - kQ 

nutnllt r.apacitanC'p. 13 of - -.---- _. " 

Applied Power Supplies: I 

V+ Linearity within specification +6 - +18 V 

v- Linearity within specification -6 - -18 V 

Power Supply Sensitivity V s = ± 6V to ± 18V - - ±0.10 % per volt 

Power Consumption 

03, Q4 models Vs = ±15V - 200 300 mW 

All other models 
Vs = ±6V - 80 100 mW 
V s =±15V - 200 250 mW 
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SIMPLIFIED SCHEMATIC AND PIN CONNECTIONS - 24 LEAD FLATPACK 

V-

IOV OR :t5V 5VOR :t2.5V OV 

TYPICAL APPLICATIONS 

+15V 

FSA 

2,5K 
IO.OV 2.5K 
START-UP 
DIODE 

-15V 

EXTERNAL REFERENCE CONNECTION 

V-

)-___ -+ __ .. ~~}9 TO I CURRENT* 
DIVIDER 

loon 
2~---':;fe:=~~-'" , 112% 

v-

BINARY-COOED-DECIMAL D/A CONVERSION 

*(CAN BE EXPANDED TO 3 DIGITS BY ADDITION OF A THIRD DAC-IOO AND 99 TO 
CURRENT DIVIDER) 

©IC MASTER 1978 

OV 

v-

V-

81 POLAR REF. 

24 Lead 
FLATPACK 

(N9-Suffix) 

Analo1llnput 
O/+IOV 
(lOV DAC-IOO MODELS) 

DIGiTAllY PROGRAMMED lEVEL DETECTOR 

2.44kfi 

ANALOG SUM OF TWO DIGITAL NUMBERS 
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I iNTERFACiNG WiTH CMOS lOGIC 

The DAC-l00 requires only about 1 J1A of input current into 

each logic stage. This enables use with CMOS inputs as long as 
one rule is observed: logic input voltages should not exceed 

6.5 volts or V+, whichever is smaller. To provide an under
standing of this rule, it is necessary to discuss the logic input 
stage design. 

LOGIC INPUT STAGE DESIGN 

For simplicity, only one of the ten identical input circuits is 

shown below. The DAC-l00 uses a fast current-steering 
technique that switches a bit-weighted current between the 
positive supply (V+) and the analog output, which is usually 
constrained to be at zero volts (virtual ground) by an external 
summing amplifier. 
Switching is accomplished by forward biasing 04, a diode
connected transistor, for the bit "on" condition and back 

biasing 04 in lhe "off" condition. For the "on" condition 
(VIN~.7 volts), 03 is "off"-all of the bit-weighted curre'lt, 
11, flows from the analog output through 04 and ultimately to 
V-. Inthe "off" condition (VIN ~ 2.1 volts), 03 is "on", Q4 is 
back biased, and the bit-weighted current is sourced from the 
positive power supply instead of the analog output. 

If V I N is too high, 04's emitter-base junction will experience 
reverse breakdown and a fault condition will occur. Equation 
1 describes this condition: 

1 )BV,H = V BE 1 + VBE2 + VBE3 + BVEB4 === 7.7 volts 

Using this relationship, it can be seen that a conserlJative input 

voltage limit would be around 6.5 volts. When the 6.5V input 

limit is observed, DAC-l00 operation with CMOS inputs is 
easily achieved. 
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I 

ANAlOG 
OUTPUT 

-.7 VOLTS 

ZERO 
VOLTS 

"oW" CONOITJON 
ONLY 

.A. '" BIT-wtIGl1TfD 
J28pA~ 11~ CURRENT 

~ SOu.CE 

V-

DAC-l00 LOGIC INPUT STAGE 

±6 VOLT POWER SUPPLY OPERATION 

This is the most convenient method of interfacing the 
DAC-100 with CMOS logic. At ±6 volts, DAC-100 power 
dissipation is only 80mW, which is very small considering~the 

inclusion of a complete internal reference., No interfacing 
components are required with. ±5% power supplies, and the 

CMOS logic and DAC-l00 can use the same +6 volt power 
supply. In this application the device is directly CMOS com
patible. 

HIGH LEVEL CMOS INTERFACING 

The block diagram below illustrates a convenient method 
for interfacing CMOS input levels between 6.5 volts and 15 
volts with DAC-l00. Inexpensive and readily available CMOS 

hex buffer/converters step down the high-level inputs to TTL 
levels that cannot exceed 5 volts-clearly satisfying the input 
stage voltage rule. 

In addition to level shifting, buffer/converters provide input 
coding flexibility since they are available as inverting 

(CD4049A) or noninverting (CD4050A) devices. This gives 
the user a choice between negative-true and positive-true 
binary coding and allows the same basic DAC-l00-to-CMOS 
interfacing method to be used in either type of application. 

Since buffer/converter power consumption is very low, the 
required +5 volts can be provided by a simple regulator or even 
a resistive divider in some applications. In a multi-DAC system, 
one central, inexpensive 3-terminal IC regulator can supply 
several level shifting devices. 

NOTE: For a more complete explanation and detailed circuit 

connections, refer to AN-14, "Interfacing PMI D/A's with 

CMOS Logic." 

-6 TO -Iav 
v-

Vee 
LEVEL 
SHIFTING 
BUFFERI 
CONVERTERS~--:----,:,---=-____ 

2 EACH ~~~ ~f~TS 
ICD4049A 

OR 
CD4050A 

VDD 

BLOCK DIAGRAM - CMOS TO DAC-l00 INTERFACE 

i 
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PMI IMPROVED AD562 SSS562 
® 

12 BIT MULTIPLYING Of A CONVERTER 
GENERAL DESCRIPTION 

The SSS562 is a 12-bit monolithic mUltiplying Digital-to

Analog converter consisting of a reference current amplifier, 

an R-2R ladder network, range and offset scaling resistors, and 

12 high speed current switches. I mprovements over the AD562 

include faster settling time, lower power dissipation, greater 

negative power supply range, and wider voltage compliance. 

The SSS562 i's directly interchangeable with the AD562. 

The SSS562 uses a unique trimming method, selective shorting 

of zener diodes by avalanche migration, to achieve 13 bit 

accuracy rather than laser trimming. Reliability of this trim

ming method has been' proven in several other PMI products 

with over 3 years of reliability history. The SSS562 is recom

mended for 12 bit accuracy D/A applications where single chip 

reliability, small size and low cost are primary considerations. 

EQUIVALENT CIRCUIT 

FEATURES 

- Single Chip Monolithic Construction* 
_ Binary and BCD Models 
_ Nonlinearity to ±1/4 LSB (Max) 

- Improved Settling Time ......... 1.5 J1.sec (Max) 
_ Fits AD562 Socket Directly 
_ Guaranteed Monotonicity 
_ High Speed Multiplying Capability 
_ TTL and CMOS Logic Input Compatibility 
_ Low Power Consumption 
_ Low Cost 

_ MIL-STD-883A Level B Models Available 

For improved specifications and greater applications flexibil

ity, see the DAC-12 High Speed Multiplying D/A Converter 

data sheet. 

PIN CONNECTIONS 

MSB LSB 
B1 B2 B3 B4 B5 B6 B7 B8 89B10B11B12 

V+ BIT 1 (MSB) 
VLC 23 BIT 2 

VREFH 22 BIT 3 
EF SUM JUNCTION 4 21 BIT4 

VREF(+) 5 20 BIT5 
V- 6 19 BIT 6 

BIP OFF "R" IN 7 18 BIT 7 
BIP OFF "R" OUT 8 17 BIT 8 

IJUT 9 16 BIT9 
10V SPAN 10 15 BIT 10 
20V SPAN 11 14 BIT 11 
GROUND 12 13 BIT 12 (LSB) 

TOP VIEW 

24-PIN HERMETIC DUAL IN-LINE 

(V-Suffix) 

MODEL NUMBER ADI MODEL NO. TEMP RANGE Military Temperature Range Devices 

SSS562-SD-B I N AD562SD/BIN _55° /+125° C With' MIL-STD-883A Class B Processing: 

SSS562-883-B I N AD562SD IB I N 1883 -55° 1+125° C ORDER: SSS562-883-BIN 
SSS562-S0-BCD AD562SD/BCD -55° 1+125° C SSS562-883-BCD 
SSS562-883-BCD AD562SD/BCD/883 _55° 1+125°C 

SSS562-AD-B IN AD562AD/BIN _25° 1+85°C 

SSS562-AD-BCD AD562AD/BCD _25° 1+85°C 

SSS562-K D-B I N AD562KD/BIN 0° 1+70°C 

SSS562-KD-BCD AD562KD/BCD 0° 1+70°C 
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ABSOLUTE MAXIMUM RATINGS 

Operating Temperature Range 
SSS562-SD 
SSS562-AD 
SSS562-KD 

Storage Temperature Range 
Power Dissipation 

Derate above 100°C 
Lead Soldering Temperature 

ELECTRICAL CHARACTERISTICS 

-55"e to +125°e 
-25°C to +85°e 

oOe to +70o e 
-65°C to +150

o
e 

500mW 
10mWte 

300°C (60 sec) 

Positive Power Supply (Vee) 
Negative Power Suppiy (VEEl 

Vee to VEE 
Logic Inputs 
Summing Junction (Pin 4) 
eMOSITTL Threshold (Pin 2) 

lOUT (Pin 9) 
Span Resistors 

These specifications apply for Vs = ±15V, VREF = +10.0OO0V, T A = +25°C, unless otherwise specified. 

SSS562SD SSS562AD 

Parameter Symbol Conditions Min Typ Max Min Typ Max 

Resolut!on (Binary Models) TA = Full 12 12 12 12 12 12 

Monotonicity (Binary TA = Full 12 - - 12 - -
Models) 

Nonlinearity (Binary Models) NL - - ±1/4 - - ±1/2 

Resolution (BCD Models) TA = Full 3 3 3 3 3 3 

Monotonicity (BCD Models) TA = Full (999 3 - - 3 - -
Steps) 

Nonlinearity (BCD Models) NL - - ±1/10 - - ±1/2 

Settling Time ts To ±1/2 LSB, All - - 'i.5 - - 1.5 
bits ON or OFF, 
current into short 
circuit. 

Major Carry Switching To 900"{' compiete - 200 - - 200 -
Transient 

Voltage Noise (All bits ON) En O.lHz to 10Hz - 30 - - 30 -

Output Voltage Compliance VOC -2.5 - +10 -2.5 - +10 

Output Current Range Unipolar (0 to - ±10 - - ±10 -
-2mA) 

Bipolar (-lmA to - ±10 - - ±10 -
+lmA) 

Output Resistance - 2.0 - - 2.0 -
Output Capacitance - 30 - - 30 -

Zero Scale Current IZS All bits OFF - - 0.01 - - 0.01 

Logic Inputs -TTL, VCC = VIH liN = 100nA (MaxI 2.0 - - 2.0 - -
+5V, Pin 2 Open Circuit V,L I,N=-100/-tA (Max) - - 0.8 - - 0.8 

Logic Inputs -CMOS, V,H 'iN = 100nA (Max) 70 - - 70 - -
4.75V '" VCC '" 15.8V, Pin VIL I,N=-loo/-tA (Max) - - 30 - - 30 
2 to Pin 1 

Reference Voltage Input Z,N 20K11 (Nominal) - ±10 - - ±10 -

VRR Range (Nominal) 0 - ±10 0 - ±10 

External. Adjustment Range (See following - ±0.25 - - ±0.25 -
page) 

Power Supply Range V+ 1+ = lOrnA (Typ) 4.75 - 15.8 4.75 - 15.8 

V- 1-"= -15mA (Typ) -16.5 - -13.5 -16.5 - -13.5 

Power Supply Sensitivity V+ = +5V - 1.0 - - 1.0 -
of Gain V+ = +15V - 1.0 ~ - 1.0 -

! V-=-15V - 2.0 - - 2.0 -

36V- VEE 
36V- Vee 

36V 

VEE to VEE + 36V 

VEE to Vee 
VEE to Vee 
+18to-12V 

36V 

SSS562KD 

Min Typ Max Units 

12 12 12 Bits 

12 - - Bits 

- - ±1/2 LSB· 

3 3 3 Digits 

3 - - Digits 

- - ±1/2 LSB 

- - 1.5 /-tsec 

- 200 - nsec 

- 30 - /-tVp-p 

-2.5 - +10 V 

- ±10 - % 

- ±10 - % 

I 
2.0 M11 - -

- 30 - pF 

- - 0.01 %FS 

2.0 I - - V 

- - 0.8 V 

70 ! - - %VCC 

- I - 30 %VCC 

- ±10 - % 

0 - ±10 V 

- ±O.25 - % 

4.75 - 15.8 V 

-16.5 - -13.5 V 

- 1,,0 - ppmFS/% 

- 1.0 - ppmFS/% 

- 2.0 - ppmFS/% 

The following specifications apply for Vs = ±15V, VREF = +10.000DV, -55"C ~ T A'" +125"C for SSS562SD, -25"C '" T A'" +85"C for 
SSS562AD. O°C '" T A'" +70°C for SSS562KD, unless otherwise specified. 

Zero Scale Tempp.rature TCZS Leakage Current - - 2.0 - - 1.0 - - 1.0 ppmFS 
Coefficient ('C 

Bipolar Offset Temperature - - 4.0 - - 4.0 - - 4.0 ppmFS 
Coefficient fc 
Gain Temperature Excludes VREF - - 3.0 - - 3.0 - - 3.0 ppmFS 
Coefficient fc 
Djfferential Nonljn~arity - 2.0 - - 2.0 - - 2.0 - ppmFS 

Temperature Coefficient fc 
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MUL TIPL YING ELECTRICAL CHARACTERISTICS AT T A = +2SoC (ALL MODELS) 

Parameter Description Typ Units 

Quadrants Two-Quadrant: pipolar operation is achieved using the digital inputs only. - -
Reference Voltage Unipolar. Digital input multiplies reference voltage. o to +10 V 

Accuracy 10 bits for reduced reference voltage of +1 V. ±O.OS %FS 

Reference Feedthrough (Unipolar Mode) All bits OF F, 0 to +10V (pop) sinewave frequency for 1/2 LSB (pop) 2.0 KHz 
feed through . 

Output Slew Rate All bits ON, 10V step change in reference voltage. 1.0 mA/JI,sec 

Output Settling Time All bits ON, 10V step change in reference voltage, to ±0.01% FS. 5.0 Jl,sec 

Reference Amplifier Bandwidth Closed loop, small signal. 1.0 MHz 

ADJUSTMENT PROCEDURES AND TABLE 

BIPOLAR OFFSET BIPOLAR BINARY GAIN 

With all bits OFF, adjust R1 until op amp output is -2.5V on 
±2.5V range, -5.0V on ±5.0V range, or -10.0V on ±10.0V range. 

Turn bit 1 (MSB) ON. Turn bits 2 through 12 OFF. Adjust R2 
until output is OV. 

UNIPOLAR OFFSET UNIPOLAR BCD GAIN 

With all bits OFF. adjust R4 until op amp output is OV. R1 and the 
connection from pin 8 to pin 9 are not required. 

Turn bits 1,4,6,8,9, 12 ON (Code 1001 1001 1001, BCD 999l. 
Adjust R2 until op amp output is +4.995V for 0 to +5.0V range, or 
+9.990V for 0 to +1 O.OV range. 

BIPOLAR BCD GAIN 

UNIPOLAR BINARY GAIN Turn bits 2 and 4 ON, Turn bits 1,3,5 through 12 OFF. Adjust R2 
until op amp output is OV. Turn all bits ON. Adjust R2 until op amp output is +4.9988V. for 

o to +5.0V range, or +9.9976V for 0 to +10.0V range. 

RANGE 

-2.5V to +2.5V 
-5.0V to +5.0V 
-10.0V to +10.0V 
o to +5.0V 
o to +10.0V 

OPAMP 

Out to Pin 10 
Out to Pin 10 
Out to Pin 11 

. Out to Pin 10 
Out to Pin 10 

CONNECTIONS 

Pin 11 to Pin 9 
N,C. to Pin 11 
N.C. to Pin 10 
Pin 11 to Pin 9 
N.C. to Pin 11 

OFFSET ADJUST 

R1 as below 
R1 as below 
R1 as below 
R4 as below 
R4 as below 

+5VTO 
-15V +15V 

MSB 'LSB 
B1 B2 B3 B4 B5 B6 B7 B8 89B10B11B12 

------, 
REF AMP 
SUMMING 

,--
I 
I 
I 
I 
I 

I +15V 
I 
I 
I 

4 

I 3 
I VEE i 
I n R1 BIPOLAR OFFSET ADJUST I L ___ ~ _______________________________________ ~ 

100Sl 

I 
I 
I 
I 
I 
I 
I 

NOTES: 1. FOR TTL AND DTL INPUTS, CONNECT +5V TO PIN 1; PIN 2 MAY BE GROUNDED OR LEFT OPEN. 
2. FOR LOW VOLTAGE CMOS, CONNECT +5V TO PIN 1; SHORT PIN 2 TO PIN 1. 
3. FOR HIGH VOLTAGE CMOS, CONNECT +15V TO PIN 1; SHORT PIN 2 TO PIN 1. 
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PMI 
I I 

MUI-OB 
PROTECTED 8 CHANNEL BI-FET ANALOG MULTIPLEXER 

GENERAL DESCRIPTION 

The MUX-08 is a monolithic 8 channel analog multiplexer 

which connects a single output to 1 of the 8 analog inputs 

depending upon the state of a 3-bit binary address. Discon

nection of the output is provided by a logical "0" at the 

ENABLE input, thereby providing a package select function. 

Fabricated with Precision Monolithics' high performance B I

FET technology, this device features overvoltage protection 

that is fail safe with power loss, while offering low, constant 

"ON" resistance. Performance advantages include low leakage 

currents and fast settling time with low crosstalk to satisfy a 

wide variety of applic::ltions. This multiplexer does not suffer 

from latch-up or static charge blow-out problems associated 

• with similar CMOS parts. The digital inputs are designed to 

operate from both TTL and CMOS levels while always provid· 

ing a definite break-before-make action without the need for 

external pullup resistors. 

FUNCTIONAL DIAGRAM AND TRUTH TABLE 

ENABLE A2 A1 AO 

DRAIN 58 S7 86 S5 S4 53 52 51 

A2 A1 AO EN 
"ON" 

CHANNEL 

X X X L NONE 

L L L 

I 
H 1 

L L H H 2 
I . I .. I .. I 

L " L " " 
L H H H 4 

H L L H 5 

H L H H 6 

H H L H 7 

H H H H 8 

958 

V+ 

GND 

V-

FEATURES 

_ Pin Compatible With DG50S, HI-50SA, LF1150S 

- JFET Switches Rather Than CMOS 

- No Static 0 ischarge Blow-out Problem 

_ No SCR Latch-up Problems 

- Analog Inputs Overvoltage Protected ±20V Beyond 
Normal Ratings 

_ Fail Safe With Power Loss 

- Low "ON" Resistance ........... ~ . 220n TYP 

- Low Output Leakage Current ...... 100nA MAX 

_Digital Inputs Compatible With TTL and CMOS 

_ No Pullup Resistors Required To Insure 

Break-Before-Make Action With TTL Inputs 

PIN CONNECTIONS AND ORDERING INFORMATION 

AO 1 16 A1 

ENABLE 2 15 A2 

V- 3 14 GND 

81 4 13 V+ 

52 5 12 85 

53 6 11 56 

84 7 10 57 

DRAIN8~9 sa 

TOP VIEW 

16 PIN HERMETIC DUAL-IN-LiNE 
(Q·Suffix) 

25°C "ON" . 
MODEL RESISTANCE TEMP RANGE 

MUX·08AQ 220n -55°C TO +125°C 
MUX-08BQ 300n -55°C TO +125°C 

MUX-08EQ 220n -25°C TO +85°C 
MUX-08FQ 300n _250 C TO +85° C 
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PMI MUI-16 
PROTECTED 16 CHANNEL BI-FE;T ANALOG MULTIPLEXER 
GENERAL DESCRIPTION 

The MUX-16 is a monolithic 16 channel analog multiplexer 
which connects a single output to 1 of the16 analog inputs 
depending upon the state of a 4-bit binary address. Discon
nection of the output is provided by a logical "0" at the 
ENABLE input, thereby providing a package select function. 

Fabricated with Precision Monolithics' high performance BI-
- FET technology, this device features overvoltage protection 

that is fail safe with power loss, while offering low, constant 
"ON" resistance. Performance advantages include low leakage 
currents and fast settling time with low crosstalk to satisfy a 
wide variety of applications. This multiplexer does not suffer 
from latch-up or static charge blow-out problems associated 
with similar CMOS parts. The digital inputs are designed to 
operate from both TTL and CMOS levels while always provid
ing a definite break-before-make action without the need for 
external pullup resistors. 

FUNCTIONAL DIAGRAM AND TRUTH TABLE 

EN 
A3 
A2 
A1 
AO 

Sl S2 S3 S4 S5 S6 S7 S8 

DRAIN S9 S10 Sl1 S12 S13 S14 S15 S16 

··ON" 
A3 A2 AI AO EN CHANNEl 

X x x X l NONE 
l l l l H 1 
l l l H H 2 
l l H l H 3 
l l H H H • 
l H l l H S 
l H l H H , 
l H H i. H 7 
l H H H H • H l l l H S 
H l l If H 10 
H l H l H 11 
H l H H H 12 
H H l l H 13 
H H l H H 14 
H H H l H IS 
H H " H H 15 
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V+ 

VREF 
GND 
V-

FEATURES 

• Pin Compatible With DG506. HI-506A 

• JFET Switches Rather Than CMOS 

• No Static Discharge Blow-out Problem 

• No SCR Latch-up Problems 

• Analog Inputs Overvoltage Protected ±20V Beyond 
Normal Ratings 

• Fail Safe With Power Loss 

• Low "ON" Resistance ............. 250 ' Tvr 
• Digital Inputs Compatible With TTL and CMOS 

.No Pullup Resistors Required To Insure 
Break-Before-Make Action With TTL Inputs 

PIN CONNECTIONS AND ORDERING INFORMATION 

V+ 1 28 DRAIN 
NC 2 27 v-
NC 3 26 S8 
S16 4 25 S7 
S15 5 24 S6 
S14 6 23 S5 
S13 7 22 S4 
S12 8 21 S3 
S11 9 20 S2 

S10 10 19 S1 

S9 11 18 ENABLE 
GND12 17 AO 

VREF13 16 A1 

A3 14 15 A2 

TOP VIEW 

28 PIN HERMETIC DUAL-IN-LiNE 
I TSuffix) 

25"C "ON" 
MODEL RESISTANCE TEMP RANGE 

MUX-16AT 250 n -55°C TO +125°C 
MUX-16BT 350n -55°C TO +125°C . 

MUX-16ET 250n -25°C TO +85°C 
MUX 16FT 350n _25° C TO +85° C 
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PMI MUX-24 
PROTECTED DUAL 4 CHANNEL ANALOG MULTIPLEXER 

GENERAL DESCRIPTION 

The MUX-24 is a monolithic 4-channel differential analog 
multiplexer configured in a double pole, 4-position (plus OFF) 
electronic switch array. A 2-bit binary input address connects 
a pair of independant analog inputs from each 4-channel input 
section to the corresponding pairof independant analog out
put "poles': Disconnection of both outputs is provided bya 
logical '0' at the ENABLE input, thereby offering a package 

select function. 

Fabricated with Precision Monolithics' high performance BI
F ET technology, th is device features overvoltage protection 
that is fail safe with power loss, while offering low, constant 
"ON" resistance. Performance advantages include low leakage 
currents and fast settling time with low crosstalk to satisfy a 
wide variety of applications. This multiplexer does not suffer 
from latch-up or static charge blow-out problems associated 
with similar CMOS parts. The digital inputs are designed to 
operate from both TTL and CMOS levels while always provid
ing a definite break-before-make action without the need for 
external pullup resistors. 

FUNCTIONAL DIAGRAM AND TRUTH TABLE 

960 

I 
\ b 
DRAIN 

A 

b J J b J J b J J 

v+ 
GND 

v-

S1A S2A S3AS4A S1B S2B S3B S4B DRAIN 
B 

"ON" 
Al CHANNEL 

PAIR 

X t.JONE 

L L H 

L H H 2 

H L H 3 

H H H 4 

FEATURES 

_ Pin Compatible With OG509, HI-509A, LFl1509 

_ JFET Switches' Rather Than CMOS 

_ No Static Discharge Blow-out Problem 

_ No SCR Latch-up Problems 

_ Analog Inputs Overvoltage Protected ±20V Beyond 

Normal Ratings 

_ Fail Safe With Power Loss 

_ Low "ON" Resistance ......... ' .... 220fl. TVP 

-Digital Inputs Compatible With TTL and CMOS 

_No Pullup Resistors Required To Insure 
Break-Before-Make Action With TTL Inputs 

PIN CONNECTIONS AND ORDERING INFORMATION 

AO 1 

ENABLE 2 

16 A, 

15 GND 

v- 3 14 V+ 

S'A 4 ,~13 S'B 

S2A 5 ~12 S2B 

S3A 6 ~l' S3B 

S4A 7 ~,o S4B 

DRAIN 8~9 DRAIN 
A B 

TOP VIEW 

16 PIN HERMETIC DUAL-IN-L1NE 
(Q-Suffix) 

25"C "ON" 
MODEL RESISTANCE TEMP RANGE 

MUX-24AQ 220n -SSoC TO +12SoC 

MUX-24BQ 300n -SSoC TO +12SoC 

MUX-24EQ 220n _25'" C TO +85" C 
MUX-24FQ 300n -2SoC TO +BSoC 
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PMI MUX-28 
PROTECTED DUAL8 CHANNEL ANALOG MULTIPLEXER 

GENERAL DESCRIPTION 

The MUX-28 is a monolithic 8-channel differential analog 
multiplexer configured in a double pole, 8-position (plus OFF) 
electronic switch array. A 3-bit binary input address connects 
a pair of independant analog inputs from each 8-channel input 

section to the corresponding pair of independant analog out
put "poles". Disconnection of both outputs is provided by a 
logical '0' at the ENABLE input, thereby offering a package 

select function. 

Fabricated with Precision Monolithics' high performance BI

F ET technology, th is device features overvoltage protection 

that is fail safe with power loss, while offering low,.constant 

"ON" resistance. Performance advantages include low leakag 

currents and fast settling time with low crosstalk to satisfy" 
wide variety of applications. This multiplexer does not sufler 

from latch-up or static charge blow-out problems associated 

with similar CMOS parts. The digital inputs are designed to 

operate from both TTL and CMOS levels while always provid

ing a definite break-before-make action without the need for 
external pullup resistors. 

FUNCTIONAL DIAGRAM AND TRUTH TABLE 

EN 

A2 
A1 
AO 

DRAIN 
A SlA S2AS3AS4AS5A S6AS7A S8A 

1 OF 8 DECODER 

DRAI N Sl B S2B S3B S4B S5B S6B S7B S8B 
B 

"ON" 
Al AO EN CHANNEL 

PAIR 

X X L NONE 

L L H 1 

L H H 2 

H L H 3 

H H H 4 

L L H 5 

L H H 6 

H L H 7 

H H H 8 
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V+ 
VREF 
GND 
V-

FEATURES 

_ Pin Compatible With DG507, HI-507 A 

- JFET Switches Rather Than CMOS 

- No Static Discharge Blow-out Problem 

_ No SCR Latch-up Problems 

- Analog Inputs Overvoltage Protected ±20V Beyond 
Normal Ratings 

_ Fail Safe With Power Loss 

_ Low "ON" Resistance ............. 250n TYP 

_Digital Inputs Compatible With TTL and CMOS 

.No Pullup Resistors Required To Insure 
Break-Before-Make Action With TTL Inputs 

PIN CONNECTIONS AND ORDERING INFORMATION 

V+ 1 28 DRAIN A 
DRAIN B 2 27 V· 

NC 3 26 SSA 
S8B 4 25 S7A 

S7B 5 24 S6A 
S6B 6 23 S5A 
S5B 7 22 S4A 
S4B 8 21 S3A 
S3B 9 20 S2A 

S2B 10· 19 S1A 

SlB 11 18 ENABLE 

GND 12 17 AO 
VREF 13 16 A1 

NC 14 15 A2 

TOP VIEW 

28PIN HERMETIC DUAL-IN-LiNE 
(T-Suffix) 

25°C "ON" 
MODEL RESISTANCE TEMP RANGE 

MUX-28AT 250n -55°C TO +125°C 
MUX-28BT 350n -55°C TO +125°C 

MUX-28ET 250n _25° C TO +850 C 
MUX-28FT 350n _250 C TO +85° C 
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PMI IMUI-aal 
PROTECTED 8 CHANNEL BI-FET ANALOG MULTIPLEXER 

GENERAL DESCRIPTION 

The MUX-88 is a monolithic 8 channel analog multiplexer 

which connects a single output to 1 of the 8 analog inputs 

depending upon the state of a 3-bit binary address. Discon-
'nection of the output. is provided by a logical "0" at the' 

enable input, thereby providing a package select function. 

Fabricated with Precision Monolithics' high performance B I

F ET technology, th is device features overvoltage protection 

that is fail safe with power loss, while offering low, constant 

"ON" resistance. Performance advantages include low leakage 

currents and fast settling time with low crosstalk to satisfy a 

wide variety of applications. This multiplexer does not suffer 

from latch-up or static charge blow-out problems associated 

with similar CMOS parts. The digital inputs are designed to 

operate from both TTL and CMOS levels while always provid

ing a definite break-before-make action without the need for 

external pullup resistors. 

FUNCTIONAL DIAGRAM AND TRUTH TABLE 

ENABLE A2 A 1 AO 

v+ 

GND 

v-

DRAIN sa S7 56 S5 S4 S3 S2 S1 

A2 A1 AO. EN 
"ON" 

CHANNEL 

X X X L NONE 

L L L H 1 

L L H H I 2 

L H L H 3 

L H H I H I 4 

H L L H 5 

H L H H 6 

H H L H 7 

H H H H 8 
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FEATURES 

_ Pin Compatible With OG50S, HI-50SA, LF11508 

- JFET Switches Rather Than CMOS 

_No Static Discharge Blow-out Problem 

_ No SCR Latch-up Problems 

- Analog Inputs Overvoltage Protected ±20V Beyond 
Normal Ratings 

_ Fail Safe With Power Loss 

_ Low "ON" Resistance ............. 220n TYP 

_Low Output Leakage Current ...... 100nA MAX 

_Digital Inputs Compatible With TTL and CMOS 

_No Pullup Resistors Required To Insure 
Break-Before-Make Action With TTL Inputs 

PIN CONNECTIONS AND ORDERING INFORMATION 

AO 1 

ENABLE 2 

v- 3 

S1 4 

S25 

S36 

S47 

DRAIN 8 

TOP VIEW 

16 A1 

15 A2 

14 GNO 

13 v+ 

12 S5 

11 S6 

10 S7 

9 sa 

16 PIN HERMETIC DUAL-IN-L1NE 
(Q-Suffix. 

MODEL 

MUX-88AQ 
MUX-888Q 

MUX-88EQ 
MUX-88FQ 

TEMP RANGE 

-55°C TO +125°C 
-55°C TO +125°C 

-25°C TO +85°C 
_250 C TO +85° C 
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ABSOLUTE MAXIMUM RATINGS (T A = 25°C unless otherwise noted) 

Operating Temperature Range, MUX-88AO, 80 
Operating Temperature Range, MUX-88EO, FO 
Storage Temperature Range 
Power Dissipation 

Derate above 100° C 
Lead Soldering Temperature 

Drain Capacitance CD(OFF) 

Input to Output Capacitance CDS(OFF) 

Positive Supply Current 
(All Digital Inputs Grounded) 

1+ 

Negative Supply Current 
(All Digital Inputs Grounded) 

1-

These specifications apply for V+ = 15V, V-

©IC MASTER 1978 

-55°C to +125°C 
_25° C to +85° C 

-65°C to +150°C 
500mW 

10mWfC 
300°C (60 sec) 

Switch "OFF", Vs = OV, 

VD = OV 

Switch "OFF", Vs = OV, 

VD =OV 

Max Junction Temperature 
V+ Supply to V- Supply 
V+ Supply to Ground 

150°C 

36V 
18V 

Logic Input Voltage -4V to V+ Supply 
Analog Input Voltage V- Supply -20V to V+ Supply +15V 
Max Current "T:hrough Any Pin 25mA 

12 12 pF 

0.2 0.2 pF 

5.0 

963 
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I ELECTR!CAL CHARACTER!STICS NOTES 

NOTE 1: Conditions applied to leakage tests insure worst case leakages. Exceeding 11 V on the analog input may cause an "OF F" channel to 
turn "ON". • . 

NOTE 2: Lots are samp:e tested to this parameter. The measurement conditions of FIGURE 1 insure worst case transition time. 
NOTE 3: "OFF" isolation is measured with all switches "OFF" and driving a source. Crosstalk is measured with RL = lK, CL = 7pF, Vs = 3V 

RMS, F = 100 kHz. 

Drain Capacitance CD(OFF) 

Input to Output Capacitance CDS(OFF) 

Positive Supply Current 
(All Digital Inputs Grounded) 

1+ 

Negative Supply Current 
(All Digital Inputs Grounded) 

1-

These specifications apply 

Negative Supply Current 1-

964 

Switch "OFF", Vs = OV, 

VD = OV 

Switch "OFF", Vs = OV, 

VD =OV 

All Digital Inputs Grounded 

12 

0.2 

12 pF 

0.2 pF 
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A.C. TEST CIRCUITS AND PERFORMANCE CHARACTERISTICS 

FIGURE 1 

INPUT 3V -r-\ 
DRIVE OVJ ',--

lOGIC l INPUT~ 
-15V 

TRANSITION TIME 

FIGURE 3 

15V 

BREAK-BEFORE-MAKE 
DELAY 

lOV 

r lOPF 

-= VOUT 

V~ 
--l t=tTRAN 

INPUT3V~ 
DRIVE 

OV 

APPLICATIONS IN FORMATION 

FIGURE 2 

6~~~:~TL~::: 15V 

. A2 V+ Sl lOV 

1 T I Al S2-SS 1 
6-1 AO '--::- MUX-88 -

LOGIC *"500 ~~D D 1k 
INPUT -::-

-15V 

ENABLE TIME 

FIGURE 4 

"ON" RESISTANCE CHARACTERISTICS 
TA =2SoC 

6OO~------------------~ 

500 

] 400 

2 
z 
~300 

200 

l00L-~~~~~-L-L-LJ-~ 
-.6 -.5 -.4 -.3 -.2 -.1 0 .1 .2 .3 .4 .5 .6 

VSD (Volts) 

These analog multiplexers employ ion-implanted JFET's in a switch configuration designed to assure break-before-make 
action. The turn-off time is much faster than the turn-on time to guarantee this feature over the full operating temperature 
and input voltage range. Fabricated with B I-F ET pr~cessing rather than CMOS, special handling is not necessary to prevent 

damage to this multiplexer. Because the digital inputs only require a 2.0V logic "1" input level, power-consuming pullup 
resistors are not required for TTL compatibility to insure break-before-make switching as is most often the case with CMOS 
multiplexers. The digital inputs utilize PNP input transistors where input current is maximum at the logic "0" level and drops 
to that of a reverse-biased diode (about .1 J,LA) as the input voltage is raised above ~l.4V. 

The "ON" resistance, RON, of the analog switches is constant over the wide input voltage range of -15V to +11V with 

VSUPPL Y = ±15V. Input voltages up to ±20V beyond this normal input range are permissible with device power on. Input 
voltages of up to +11 V and lower than -15V are allowable with device power off. Higher input voltage is tolerable provided 
that some form of current limiting is employed (such as that of an op-amp output stage) to avoid exceeding junction tempera
ture and power dissipation requirements. For normal operation, however, positive input voltages should be restricted to 11 V 
(or 4V less than the positive supply) otherwise leakage currents will increase and a normally "OFF" switch may be falsely 

turned "ON". Although the output voltage will be erroneous, damage to the multiplexer will not result because the switch 
"ON" resistance greatly increases and the IDSS of the JFET protects the switch (Figure 4). When operating with negative 

input voltages, current through an "ON" switch must be externally limited to prevent the voltage drop across the switch from 
exceeding -0.4 V source to drain. This is not a problem generally, for in most applications the multiplexer output will be con
nected to a high impedance load. 

©IC MASTER 1978 965 
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WHEN THE CHIPS 
ARE DOWN ••• 

• , W,· 
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The new IC MASTER is the ultimate IC source book. 
It lists virtually every Ie device manufactured in the United States. 

The Ie MASTER is the easy, sensible means of narrowing down your Ie 
choices quickly, accurately and systematically. All information 
is cross-referenced and indexed for rapid problem solving and device 
selection. And, additionally, the MASTER is updated three times 
yearly by accumulative supplements. 

THE FORMAT OUTLINED: 
• FIVE MASTER SELECTION GUIDES - Over 85 companies' IC's organized by type, 

function, key parameters 
• OVER 1500 PAGES OF TECHNICAL INFORMATION - Provided directly by 

manufacturers covering 20,000 IC's 
• ALTERNATE SOURCE DIRECTORY - The only industry-wide, pin-for-pin 

version available 
• MILITARY PARTS INDEX AND CROSS REFERENCE CHART - Identifies all 

IC's with JAN qualification 
• MILITARY DEVICE TESTING TABLE - List companies that screen to 

Mil. Std. 883 
• MILITARY PARTS INDEX - The first functional guide to JAN qualified parts 
• PART NUMBER INDEX - Parts from 'over 80 manufacturers, in numerical sequence 
• APPLICATION NOTE DIRECTORY - Digest of currently active application 

note material 
• PRODUCT INDEX - Provides alphanumeric listing of over 80 manufacturers' lines 
• PART NUMBER GUIDE - Instantly decodes each company's part 

numbering system 
• MANUFACTURERS AND DISTRIBUTORS DIRECTORY 

United Technical Publications, 645 Stewart Avenue, Garden City, NY 11530 TWX/510-2.22-1673 
1333 Lawrence Expressway, Suite 420, Santa Clara, CA 95051 (408) 248-8044 



When Customers Talk 
. Raytheon· Listens 

You wanted ... 

The 4151 VOltage-to-Frequency Converter 
with: 

• Better Temperature Coefficient 
• Wider Bandwidth 

The 4558 Dual Op Amp with: 
• Wider Bandwidth 
• Higher Slew Rate 
• Guaranteed Specifications· 

The HA4741 and LM348 Quad Op Amps with: 
• Wider Bandwidth 
• Higher Slew Rate 
• Low Noise 
• Guaranteed Specifications 

Raytheon Delivered . . . 

The 4152 Voltage-to-Frequency Converter 
with: . 

50 ppmrC 
100 kHz 

The 4559 Dual Op Amp with: 
3 MHz Min. 

1.5 V//Lsec. Min. 
24 kHz Min. Full Power Bandwidth , 

The 4156 Quad Op Amp with: 
2.8 MHz Min. 
1.3 V//Lsec Min. 

2 /LV RMS Max. 
All the above 

FIELD SALES OFFICES 

CALIFORNIA 
Raytheon Regional 
Sales Office 
350 Ellis Street 
Mountain View, CA 94042 
(415) 969-3475 

Raytheon Regional 
Sales Office 
2212 Dupont Drive 
Irvine, CA 92664 
(714) 833-9042 

©IC MASTER 1978 

FLORIDA 
Raytheon Regional 
Sales Office 
9600 Gandy Blvd., Suite 203 
St. Petersburg, FL 33702 
(813) 576-2221 

ILLINOIS 
Raytheon Regional 
Sales Office 
3158 Des Plaines Avenue 
Des Plaines, IL 60018 
(312) 297-5540 

MASSACHUSETTS 
Raytheon Regional 
Sales Office 
One Newton Executive Park, 
Suite 200 
Newton Lower Falls, MA 02162 
(617) 527-0030 
MINNESOTA 
Raytheon Regional 
Sales Office 
3250 West 66th Street 
Minneapolis, MN 55435 
(612) 920-7935 

NEW JERSEYI 
EASTERN PENN. 
Raytheon Regional 
Sales Office 
Executive Campus #2 
Suite 207, Route 70 
Cherry Hill, NJ 08002 
(609) 663-4066 
NEW YORK 
Raytheon Regional 
Sales Office 
275 Broad Hollow Road 
Melville, NY 11746 
(516) 420-0700 
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4152 

DESCRIPTION 
The Raytheon 4152 consists of a comparator, a one-shot, a 
precise gated current-source output, an internal voltage refer
ence, and an open-collector output ... all on a single mono
lithic IC chip. These elements can be combined via external 
pin connections to perform a wide variety of circuit functions. 

The versatility of this unique Ie makes it easy to tailor the cir
cuit operation to your needs. Pulse width, scale factor, and 
output drive are set by external resistors as shown in Figure 1. 
Combine the versatile 4152 with an op amp or two, some 
digital circuits, and the range of cost-effective applications 
becomes even greater. 

The Raytheon 4152 provides a versatile, low-cost means of 
accurately converting an analog signal to a pulse train of pro
portional frequency, and vice versa. It can be imaginatively 
applied to a broad range of signal conditioning applications 
once the various functional blocks within the IC are understood. 

SCALE 

FACTOR RS 2 

-= GATED 
CURRENT 
SOURCE 

CURRENT 1 10 
OUTPUT ..- 0-+--=---' 
PULSES 

INPUTS { : 

4152 +VCC 

PULSE 
r------i-Q---. WIDTH 

CO

I 
- +V 

3 OUTPUT L 

Figure 1. Functional Diagram of Raytheon 4152. 

CONNECTION INFORMATION 

VOltage-to-Frequency Converter 

FEATURES 
• Single supply operation (+7 V to +22 V) 
• Pulse output compatible with all logic forms 

(DTLmL/ CMOS) 
• Programmable scale factor (K) 
• High linearity ±0.05% max 
• Temperature stabil ity ± 150 ppmf C max 
• High noise rejection 
• Inherent monotonicity 
• Easily transmittable output 
• Simple full scale trim 
• Single-ended input, referenced to ground 
• V /F or F /V conversion 
• Voltage or current input 
• Wide dynamic range 

APPLICATIONS 
• Precision voltage-to-frequency-converters 
• Pulse-width modulators 
• Programmable pulse generators 
• Frequency-to-voltage converters 
• Integrating analog-to-digital converter 
• Long-term analog'integrator 
• Signal conversion -

Cu rrent-to-frequency 
Temperature-to-frequency 
Pressure-to-frequency 
Capa<;itance-to-frequency 
Frequency-to-current 

• Signal isolation 
VFC ~ opto-isolation ..... FVC 
ADC with opto-isolation 

• Signal encoding 
FSK modulation/demodulation 
Pulse-width modulation 

• Frequency scaling 
• DC motor speed control 

TE (TO-99) METAL CAN 
(Top View) 

NB MINIATURE PIN FUNCTION 

1-2 

968 

Order Part Nos.: RC4151T. RM4151T 

NOTE: PIN 4 CONNECTED TO CASE 

DUAL-tN-LINE 
(Top View) 

U 2 1 

3 , 

4 5 

Order Part Nos.: RC4151NB. 'RV4151NB 

:2 

3 

4 

5 

6 

7 

8 

CURRENT SOURCE 

SCALE FACiO" 

LOGIC OUTPUT 

GROUND 

ONE-SHOT R. C 

THRESHOLD 

INPUT VOLTAGE 

Vee 

C£AYTHEo3] 
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VOltage-ta-Frequency Converter 

Input Comparator 

The input comparator section consists of transistors 01 through 
07 (see Figure 2). A PNP ground-sensing input stage provides 
capability of operating down to low input voltages, thus the 
input range on either input is from zero up to +VS-3V (power 
supply voltage less three volts). This is particularly important 
for single-supply operation. Input comparator gain is approx
'imately 10,000. The output of the comparator, transistor 07, 
switches from OFF to ON when the input voltage applied to 
pin 7 becomes more positive than the input voltage on pin 6. 
The output transistor 07 going into saturation is used to 
trigger the one-shot. 

One important precaution: The voltage applied to the input 
comparator (pins 6 and 7) must not be more negative than 
0.3 V relative to the ground terminal (pin 4) unless there is 
protective current limiting. Negative input voltages will saturate 
the input PNP transistors and cause excessive input base cur
rent. This input-base current must not be allowed to exceed 
25 rnA over an extended period of time or the IC could be 
damaged. If there is a possibility of continuous excessive nega
tive voltage on the input, then a resistor in series with the input 
should be added to limit the input current. 

One-Shot Circuit 

, Pulse-width of the one-shot is determined by the external 
components Ro' Co that are connected to pin 5. The capacitor 
Co is normally discharged through the saturated transistor 
016. When the one-shot timing cycle is initiated, capacitor Co . 
is released by 016 turning OFF and allowed to charge towards 
+VCC through Ro' At 2/3 of +VCC' transistor 016 is switched 
ON and the capacitor Co is discharged. The pulse width will 
therefore be determined by the following equation: 

Tho---------------~ 

~YTHEO?J 
Figure 2. Raytheon 4152 Schematic Diagram 

©tC MASTER 1978 

4152 

Pulse width T p is independent of supply voltage +VCC' For 
best linearity and stability, Ao and Co should be selected 
within a range of 5 Krl to 500 Krl and 0.OO1J1F to 1.0 ~F. 

A latching action by the RSflip-flop comprised of 09 and 011 
assures that the timing cycle will be completed regardless of 
input voltage. The flip-flop is set by 07 going into the ON 
state. 09 is normally OFF and 011 normally ON; so 07 going 
low will cause 011 to switch OFF and Q9 to switch ON. 
Since 09 and 07 collectors are tied together, 09 will keep the 
collectors low regardless of 07 state. At the end of the timing 
cycle, 010 is switched ON and this will make 09 go OFF. If 
07 is OFF, then the flip-flop can reset to the normal state 
where 09 is OFF and 011 ON. The input state overides this 
reset action. In FVC applications, it is very important to make 
the input pulses narrower than the output pulse width T p to 
assure proper resetting of the 09-011 flip-flop. 

The output pulse of the one-shot performs three functi 
during the timing interval: 
1. The open-collector output transistor 032 is switched 

saturation. The output pulse at pin 3 is in the low 
during the T p timing interval. 

2. A reference voltage V R is switched ON at pin 2. 
3. The output current source is gated ON. A current pulsel~ 

of width T p and amplitude V RIRS will come out of pin 1. 

1-3 
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4152 Voltage-to-Frequency Converter 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltages .................. +7.0 to +22V Storage Temperature Range 
Output Sink Current .................... 20mA RM4152 ................... -650 C to +1500C 
Internal Power Dissipation . . . . . . . . . . . . . . . . 500mW RV4152 . . . . . . . . . . . . . . . . . . . . -550C to +1250C 
Input Voltage .................. -0.2V to +VCC RC4152 .................... -550C to +1250C 
Output Short Circuit to Ground ......... Continuous Operating Temperature Range 

RM4152 ................... -550C to +1250C 
RV4152 . . . . . . . . . . . . . . . . . . . . . -400C to +850C 
RC4152 ...................... OOC to + 700C 

ELECTRICAL SPECIFICATIONS Typical performance at rated supply voltage and T A = +2SoC unless 
otherwise noted. 

CIRCUIT CHARACTERISTICS 

Input Comparator 

Input Offset Voltage @ 25°C 
vs. Temperature 

Input Offset Current 
Bias Current (Either Input) 
Input Voltage Range (Either Input) 
Comparator Gain 

One-Shot Pulse Circuit 

Pulse Width (See Fig. 4) 
Threshold Voltage (Pin 5) 
Input Bias Current (Pin 5) 
Vsat at Pin 5, I = 2.2 rnA 
Pulse Width Stability (T p = 75 J.Ls) 

vs. Temperature 
vs. Supply 

Gated Current Source 

Output of Gated Current Source 

vs. Temperature 
vs. Supply 

Compliance (Change with Voltage) 
Leakage in OFF State 
Rise Time 
Fall Time 

Reference Voltage 

Voltage VR (Pin 2) 
Temperature Coefficient 

Logic Output (Pin 3) 

Output Sink Current, ON State 
Output Leakage, OFF State 

Power Supply 

1-4 

970 

Voltage, Rated Performance 
Quiescent Current Drain 

±10 mV max 
±20/JV/oC 
±100 nA max 
-300 nA max 
o to +V S - 3.0 Volts 
10,000 

1.1 RoCo ± 5% 
2/3 Vs (+10 V at Vs = 15 V) 
-500 nA 
0.15 V (0.5 V max) 

±50 ppmtC 
±100 ppm/V 

VR 
-±1% 
RS 

±200 ppm/oC max 
±0.25%/V 
0.25 J.LA/V max 
10 nA (50 nA max) 
100 nsec 
100 nsec 

2.2 ± 10% 
± 1 00 ppm/o C max 

3.0 mA@ Vsat = 0.15 V 
1 flA max 

+15 V 
+3.5 rnA (6.0 rnA max) 

t::AYTHE03] 
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Quad High Performance Operational Amplifier 4156 

DESCRIPTION 

The R M41561 R C4156 is a monol ith ic integrated circu it, 
consisting of four independent high performance operational 
amplifiers constructed with the planar epitaxial process. 

These amplifiers feature guaranteed A.C. performance which 
far exceeds that of the 741 type amplifiers. Also featured 
are excellent input characteris~ics and guaranteed low noise 
making this device the optimum choice for audio, active 
filter and instrumentation applications. 

FEATURES 

• Unity Gain Bandwidth 
• High Slew Rate 
., Low Noise Voltage 

Typical 

3.5 MHz 
1.6V IpS 
O.8pV 

• Indefinite Short Circuit Protection 
• No Crossover Distortion 
• Low I nput Offset and Bias Parameters 
• I nternal Compensation 

Guaranteed 

2.8 MHz 
1.3V/pS 
2.0pV 

SCHEMATIC DIAGRAM • Pin-for-pin equivalent to LM324, LM348, HA4741 

(1/4 CI RCUIT) 
.-------~---.-----.-------.------.-----o+VCC 

Q2 

R1 
4900 

-VIN o-----If------, 

RJ 
18K 

02 

R4 
22K 

R6 
20 

R7 
20 

R8 
150 

r--+-----+--~OUT 

NEXT 
AMP 

R2 
10K!! 

F1 

'----~-+-------4----4----4--__+-----___6--___6-....... __O-VCC 

CONNECTION INFORMATION 

OUTPUT A OUTPUT D 

-VINA -VIN D 

+VIN A +VIN D 

V+ V-

Order Part Nos. +VIN B +VIN C 
RM4156DC, RV4156DB, -VIN B -VIN C RV4156DC, RC4156DC, 
RC4156DB OUTPUT B OUTPUT C 

t€AYTHEO~ 
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4156 Quad High Performance Operational Amplifier 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage . . . . . . . 
Internal Power Dissipation (Note 1) 
Differential Input Voltage 
I nput Voltage (Note 2) .... 
Output Short Circuit Duration (Note 3) 

ELECTRICAL CHARACTERISTICS 

· ±20V 
880mW 

· ±30V 
· ±15V 

Storage Temperature Range . 
Operating Temperature Range RM4156 

RV4156 
RC4156 

Indefinite Lead Soldering Temperature (60 sec) 

V cc ± 15V T A +25°C unless otherwise specified 

-65 to +150
o
C 

-55 to +125
v
C 

-40 to +85°C 
o to +70°C 

300°C 

RM4156 RV4156/RC4156 

PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS 

Input Offset Voltage RS~ 10 Kn 0.5 3.0 1.0 5.0 mV 

Input Offset Current 15 30 30 50 nA 

Input Bias Current 60 200 60 300 nA 

Input Resistance 0.5 0.5 Mn 

Large Signal Voltage Gain AL ~2 KnV OUT ±10V 50,000 100,000 25,000 100,000 V!V 

Output Voltage Swing RL ~ 10 Kn ±12 ±14 ± 12 ±14 V 

RL~2 Kn ± 10 ±13 ±10 ± 13 V 

Inpl Voltage Range 12 14 12 14 V 

Output Resistance 230 230 n 

Output Short Circuit Current 25 25 rnA 

Common Mode Rejection Ratio R~_~ 10 Kn 80 80 dB 

Power Supply Rejection Ratio RS ~ 10 Kn 80 80 dB 

Supply Current (all amplifiers) RL = 00 4.5 5.0 5.0 7.0 rnA 

Transient Response 

Rise Time 50 75 ns 

Overshoot 25% 25% % 

Slew Rate 1.3 1.6 1.3 1.6 V/}JS 

Unity Gain Bandwidth 2.8 3.5 2.8 3.5 MHz 

Phase Margin RL = 2 Kn RC = 50 pF 50 50 degrees 

Full Power Bandwidth Vo = 20V p-p 20 25 20 25 kHz 

Input Noise Voltage f = 20 Hz to 20 kHz 0.8 2.0 0.8 2.0 j.LV RMS 

Input Noise Current f = 20 Hz to 20 kHz 15 i5 pA RMS 

Channel Separation 108 108 dB 

The following specifications apply for -55°C ~ T A ~ +125°C for RM4156, -40°C ~T A ~+85°Cfor RV4156, 

OoC ~ T A ~+70oC for RC4156. 

Input Offset Voltage RS~10 Kn 6.5 mV 

Input Offset Current 75 nA 

Input Bias Current 325 400 nA 

Large Signal Voltage Gain RL~2 Kn VOUT ±10V 25,000 15,000 V!V 

Output Voltage Swing RL ~2 Kn ±10 ±10 V 

~~pply 10 ~rtlA. 
Average Offset Voltage Drift 5 5 j.LV/oC 

Notes: 1. Rating applies for case temperature of +25°C maximum; derate linearity at 6.4 mW/oC for temperatures above +25
0
C. 

1-6 
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2. For supply voltages less than ± 15V, the absolute maximum input voltage is equal to the supply voltage. 
3. Short circuit to ground on one amplifier only. tEAYTHE03] 
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Quad High Performance 'Operational Amplifier 
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4559 Dual High Performance Operational Amplifier 

GENERAL DESCRIPTION 
The 4559 integrated circuit is a high performance operational 
amplifier internally compensated and constructed on a single 
silicon chip using the planar epitaxial process. 

These amplifiers feature guaranteed AC performance which 
far exceeds that of the 741 type amplifiers. The specially de
signed low noise input transistors allow the 4559 to be used 
in low noise signal processing applications such as audio pre 
ampl ifiers and signal conditioners . 

SCHEMATIC DIAGRAM 

FEATURES 

• Unity Gain Bandwidth 

• Slew Rate 

Typical 

4.0 MHz 

2.0 V/J.l.sec 

Guaranteed 

3.0 MHz 

1.5 V /J.l.sec 

• Supply Voltage ±22V for RM4559 and ±18V for RC4559 

• Low Input Noise Voltage 1.4 J.l.VRMS Typical 

• No Frequency Compensation Required 

• No Latch Up 

• Large Common Mode and Differential Voltage Ranges 

• Low Power Consumption 

• Parametric Tracking Over Temperature Range 

• Gain and Phase Match Between Amplifiers 

• Pin-for-pin equivalent to 1458 and 4558 

(1/2 CIRCUIT) v· O-~----'----""'------4~----4"""-""""--~---, 

INPUTS 

+ 

CONNECTION INFORMATION 

1-8 
974 

v+ 

v--

TE Metal Can Package 
(Top View) 

Order Part Nos.: 
RC4559T. RM4559T 

+-""N'.,-+---+-----O OUTPUT 

A OUTPUT v+ 

A -INPUT B OUTPUT 

A -f INPUT 
3 6 B -INPUT 

v- q ... 4 ___ ~ __ 5 .... ""'" B +iNPUT 

NB Dual In-line 
Plastic Package 

(Top View) 
Order Part Nos.: 
RC4559NB. ~V4559NB 
RC4559DE, RV4559DE 
RM4559DE 

~AYTHEO?J 
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Dual High Performance Operational Amplifier ·4559 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage ................... RM4559: ±22V Operating Temperature Range 

RC4559: ±18V RM4559 .................... -550 C to +1250 C 
internal Power Dissipation (Note 1) .......... SOOmW RV4559 ..................... -400C to +850 C 
Differential Input Voltage ................... ±30V RC4559 ....................... OOC to + 700 C 
Input Voltage (Note 2) ..................... ±15V Lead Temperature (Soldering, 60 sec) .......... 30Q0C 
Storage Temperature Range ......... -650 C to +1500C Output Short-Circuit Duration (Note 3) ....... Indefinite 

ELECTRICAL CHARACTERISTICS (T A = 25°C, V CC = ±15 V unless otherwi~ specified.) 

RV, •• ....--.-......... s-
PARA MIN TYP MAX MIN UNITS o· 

11:" \.;UNUIIIUN::i . +J . 

·0 

Input Offset Voltage ~S~ 10kn 
:::l 

1.0 5.0 2.0 6.0 mV "0 
c: 

Input Offset Current 5 200 5 200 nA 0.,. 
0 

Input Bias Current 40 500 40 500 nA 'E, 
ipUi nto';U;) La' ''''to' 

Q) 
(f)'" 

Large Signal Voltage Gain RL~ 2kn 50,000 300,000 20,000 300,000 V/V c: 
Vout = ±10V 0·· 

0>, 
Output Voltage Swing RL~ 10kn ±12 ±14 ±12 ±14 V .r:::. 

+'" 

RL~ 2kn ±10 ±13 ±10 ±13 V ~ 
Input Voltage Range ±12 ±13 ±12 ±13 V a: 

Cor "V' Rejecti Ratio RS~10kn 70 100 70 100 dB 

Supply Voltage Rejection Ratio RS~ 10kn 10 150 10 150 IlV/V 

Power .: 
";)U 'I-'LlV' ,. 

TranSient Response (unity gain) VIN = 20mV 
RL = 2kn 
CL ~ 100pf ~ 

Rise Time 80 .80 nsec 

Ii Overshoot 18 18 .% 

(unity ga d filS 

Unity Gain Bandwidth 3.0 4.0 3.0 4.0 MHz 

Full Power Bandwidth Vo = 20 'p-p 24 32 24 32 kHz 

Input Noise Voltage f = 20 Hz to 20 kHz 1.4 1.4 IlVRMS 

Input Noise Current f = 20 HZto 20 kHz 25 25 pA RMS 

Channel Separation Gain = 100 90 90 dB 

10 kHz 
RS = 1kn 

The following specifjcations apply for -550 C ~ TA ~ +1250 C for RM4558; OOC ~ TA ~ +700 C for RC4558 

Input Offset Voltage :~ 

Input Offset Current 500 300 nA 

Input Bias Current 1500 800/1500* nA 

Large-Signal Voltage Gain RL~ 2kn 25,000 15,000 
Vout = ±10V 

:pu' Ige Ig iL 

Power Consumption Vs = ±15V 
TA = +1250 C 90 150 90 150 mW 
TA = -550 C 120 200 120 200 

*RV4559 

~YTHEO?J 
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illSlliconix incorporated 
DF320 
DF321 
DF322 

CMOS LOOP DISCONNECT DIALER CIRCUITS 
o SUFFIX: -40 to +85°C 
OPERATING TEMPERATURE RANGE 

Description 
The OF320 series of monolithic CMOS Loop Disconnect 
Diallers each contain ~II the logic necessary to interface a 
standard double contact keyboard to a telephone system 

. requiring loop disconnect signalling. 

A dial pulsing output and two masking output options are 
provided to control the impulsing (loop disconnect) and 
muting functions. The circuit is capable of storing a number 
string of up to 20 digits and re-dialling this stored number 
automatically at a later time, initiated by a RE-DIAL input 
code. Impulsing mark/space ratio (M/S), impulsing rate and 
interdigital pause (lOP) are all pin programmable to meet 
most telephone authority specifications. 

The use of Siliconix low voltage CMOS technology allows 
operation with an unregulated supply voltage down to a 
guaranteed minimum of 2.5 V. This feature, together with 
low operating current, negligible standby current and high 
noise immunity make the DF320 series easy to interface 
from long telephone lines. 

External component count is minimized by the inclusion of 
an on-chip clock oscillator, high impedance pull-down 
terminations to programming inputs as well as pull-up 
terminations to the keyboard giving direct interfacing. 

The Loop Disconnect Dialler is available in three pinout 
·options. The OF320 provides the functions most com
monly required in the push button telephone application. 
Ml is the masking option which remains at logic "1" 
throughout the dialling sequence. The OF~22 is identical 
to the OF320 except that M2 is offered instead of Ml. 
The M2 masking option is at logic "1" only during 
impulsing, allowing the telephone line to be monitored 
during the lOP. The OF321 is a multioption version which 
offers both Ml and M2 together with FO, lOP and SYS CK .. 
All versions are based on the same integrated circuit. 

PIN CONFIGURATIONS 

@IC MASTER 1978 

Dual In-Line Package 

°M2 ON DF3220J. DF3220P 

ORDER NUMBERS: 
DF320DJ,DF320DP,DF322DJ,DF322DP 

Features 
• Operation from 2.5 V to 5.5 V VDD Supply (May Be 

Unregulated) 

• Low Standby Dissipation-3 p.W Typ @ 3 V Supply 

• Low Dynamic Dissipation-540 p.W Typ @ 3 V Supply 

• On-Chip Oscillator Uses Low Cost 3.579545 MHz 
Crystal 

• Power ON Reset 
• On-Chip Pull-Up and Pull-Down Terminations to Inputs 

• High Input Noise Immunity: Typ 45% of Supply Voltage 

• Key Input Debounce Circuitry 

• Fully Static Storage Up to 20 Decimal Digits 

• . Repeat of Last Number 

• Selectable Impulsing Mark/Space Ratios of 2:1 or 3:2 

• Selectable Impulsing Speeds of 10, 16,20 and 932 Hz 

• Selectable Interdigital Pause: 8 or 4 Times Impulsing 
Period 

APPLICATION 
+3V 

TELEPHONE 

CRADLE 
Xl SWITCH 

X2 

X3 

RINGER 
KEYBOARD 

[2J[!J12] Yl 

000 Y2 

000 Y3 

GJ00 Y4 

LINE 

Dual In-Line Package 

ORDER NUMBERS: 
DF321 OJ, DF321DP 
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illSiliconix incorporated DF341 DF342 

OPERATING TEMPERATURE RANGE: 
C SUFFIX 0 to +70°C CMOS TELECOMMUNICATIONS A·LAW COMPANDER SET 

Description 

The DF341 (coder) is an analog-to-digital converter which 
has a transfer characteristic conforming to the telecommuni
cation industry CCITT A-law. Its counterpart, the DF342 
(decoder) is a digital-to-analog converter which also con
forms to the A-law. 

Together these parts form a codec (coder-decoder set) which 
is designed to meet the needs of the telecommunications 
industry for per channel voice frequency codecs used in 
PCM Channel Bank and PBX systems. Digital output and 
input of the coder and decoder is in serial' format. Actual 
transmission and reception of 8-bit data words containing 
the analog information is done at a 2.048 megabit/sec rate 
with analog signal sampling occurring at an 8 kHz rate. A 

PIN CONFIGURATIONS 

Dual In-Line Package 

ORDER NUMBER: DF341CJ 

FUNCTIONAL BLOCK DIAGRAM 

ANALOG INPUTo--:t-:::~-I 

ANALOG OUTPUT O-~;,J--I 

978 

sync pulse input is provided for synchronizing transmission 
and reception of multi-channel information being multi
plexed over a single transmission line. 

Features 

• Low Power Dissipation 
• Follows the CCITT A-Law for Companding 
• Serial Data Output of 2.048 MHz at 8 kHz Sampling Rate 
• Open Drain Digital Output Allows Easy Interface to 

TTL and CMOS Multiplexers 
• Decoder Contains On-Board Sample and Hold Output 
• Separate Analog and Digital Grounding Pins Reduce 

System Noise Problems 

Dual In-Line Package 

ORDER NUMBER: DF342CJ 

FROM OTHER CHANNELS 

SERIAL OUT 

TRANSMIT SECTION 

SERIAL IN 

TO OTHER CHANNELS 

RECEIVE SECTION 
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illSiliconix incorporated 
OPERATING TEMPERATURE RANGE: 

DF331 
,DF332 

C SUFFIX 0 to +70°C CMO~ TELECOMMUNICATIONS p-LAW COMPANDER SET 
Description 

The DF331 (coder) is an analog-to-digital converter which 
has a transfer characteristic conforming to the telecommuni
cation industry J.L-255 law. Its counterpart, the DF332 
(decoder) is a digital-to-analog converter which also con
forms to the J.L-255 law. 

Together these parts form a'codec (coder-decoder set) which 
is designed to meet the needs of the telecommunications 
industry for per channel voice frequency codecs used in 
PCM Channel Bank and PBX systems. Digital output and 
input of the coder and decoder is in serial format. Actual 
transmission and reception of 8-bit data words containing 
the analog information is done at a 1.544 megabit/sec rate 
with analog signal sampling occurring at an 8 kHz rate. A 
sync pulse input is provided for synchronizing transmission' 

PIN CONFIGURATIONS 
Dual-In-Line Package 

CODER 
DF331 

TOP VIEW 

DIGITAL OUT 

CK 

SYNC 

BSiGNAL IN 

ORDER NUMBER: DF331CJ 

TYPICAL CHARACTERISTICS 
DF331 J.L-Law Coder Transfer 

Characteristic 
00000oo 

0001111 

0011111 

0101111 

0111111 

1001111 

~ 1011111 
::l 
0. 1 

~ 11111111} 

<t 01111111 

1101111 

~ 0 11011" 
a 
is 0 1011111 

1001111 

00 

00 

111111 

101111 

000 11111 

1111 0000 

oooooooo 
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and reception of multi-channel information being multi~ 
plexed over a single transmission line. 

Features 

• Low Power Dissipation 
• Follows the J.L-255 Law for Companding 

• Serial Data Output of 1.544 MHz at 8 kHz Sampling Rate 

• Active Low Open Drain Digital Output Allows Easy 
Interface to TTL and CMOS Multiplexers 

• Decoder Contains On-Board Sample and HQld Output 

• Separate Analog and Digital Grounding Pins Reduce 
System Noise Problems 

• Dual Channel Signalling 

• Zero Code Suppression 

en 
~ 
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Dual-In-line Package 

DIGITAL GND 1 -v 

DIGITAL IN 2 

AlB SELECT 4 11 ANALOG OUT 

B SIGNAL OUT 5 ANALOG GND 

A SIGNAL OUT 6 

ORDER NUMBER: DF332CJ 

DF332 J.L-Law Decoder Transfer 
Characteristic 
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Positive and Negative Reference Voltages: Analog input 
voltages must be between the positive and negative refer

ence voltages for accurate coding. 

Analog Input: Voice frequency analog signals which are 

bandwidth limited to below 4 kHz are inputted at this pin. 

These analog signals are then sampled at an 8 kHz rate for 

approximately 31 psec. 

Fast Clock: A fast clock input is provided on the OF331 
and OF332. This clock is used for the high speed data trans

mission needed in PCM Channel Bank and PBX systems, 

and is internally divided to provide timing and control. 
The on-chip 8 bit output shift register of the coder is 
unloaded at this fast clock rate while the input register of 

the decoder is loaded at this rate. A 1.544 MHz rate is 
standard for use in 24 channel PCM systems. A 32-channel 
system would require a 2.048 MHz clock. Both parts will 

operate at this higher clock rate . 

Sync: In order to synchronize many channels into one 

data stream, a method of controlling the dumping and 

loading of the output and input shift registers of the 

individual coders and decoders is necessary. This is accom

plished through the use of an externally generated sync 

pulse presented to the sync input pin. This pulse o~curs at 

an 8 kHz rate and is synchronized to the fast clock. Its 

duration is 8 fast clock cycles. 

Upon receiving a sync pulse the coder will dump the 

contents of the output shift register at the fast clock rate. 

The decoder upon reception of the sync will load its input 

register at the fast clock rate. 

Digital Output: The coder output register stores the 8 bit 

encoded sample of the analog input. This 8 bit word is 

shifted out of the coder via an open drain output deVIce in 

CLOCK 1.544 MHz 

DF331 Coder Waveforms 
Figure 2 

::'fJl~fJ\JVV~JV\Af\ft, I !~ -'Ie II 5.18", I I I 
t,e -1 1- Ids -;% ,- I 
SYNC INPUT 50""" 

-----:.:~L '" 
DIGITAL OUTPUT 50% 

lO'Y'll~ _________ ~ 

-. '10 I VALID BITTIME SLOTS II II II II I I 
I BIT, BIT? B!T3 BIT4 BITS 
I IMSBI -

II II 
BITS BIT] 

Parameter Test Condition Min Mal( Unit 

trc Clock Rise T,me 50 100 

llc Clock Fall Time 50 80 
ns 

trs Sync R,se T,me 50 100 

tts SynC Fall T,me 50 100 

lws Sync Pulse Width 5.18 8/FCLOCK 
J.Js 

tps Sync Pulse Peflod 125 

ill'Siliconix incorporated 
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I 

I 
serial format. Open drain output allows easy interfacing to I 
CMOS and TTL multiplexers. 

Digital Input: The digital input of the decoder accepts an 
8 bit word into the input shift register upon the decoder's 
reception of a sync pulse. 

Analog Output: The analog output of the decoder is in the 

form of voltage pulses having a duration of 8 fast clock 
cycles and amplitude equal to the analog sample which was 
encoded. These pulses are then filtered with an active low 

pass filter to recreate the actual sampled voice signal. 

Signal Bit Inputs A and B: Two signaling bit inputs A and 
B are provided on the DF331 allowing insertion of signaling 

information into the transmitted data stream. This informa
tion occurs as the 8th bit in the transmitted word. A posi

tive transition occuring on the AlB select input selects the 

A signaling input while a negative transition selects the B 
signaling input. Information presented to these inputs is 

inverted upon transmission. See Figure 4. 

Signaling Bit Outputs A and B: Two outputs on the DF332 

are provided to output received signaling information. A 
transition occuring on the A/B select determines whether 

the received signaling information is routed to the A or B 
output. The signaling information is present at the outputs 

immediately after reception. 

AlB Select Input: The AlB Select Input is provided on both 

the OF 331 and DF332 in order to select the A or B paths 

for the signaling information. It is a transition sensitive 

input. A positive transition will select path A and a negative 

transition will select path B. See Figure 4. 

Zero Code Suppression: Should an all zeroes code result 

from the A to 0 Conversion of the sampled input (and the 

insertion of the signalling bit, if appropriate) bit 7 is forced 

to a one. 

CLOCK 1.544 MHz 

SYNC B kHl 

DIGITAL INPUT 

OF 332 Decoder Waveforms 
Flgure 3 

I~--------I 
t--ldO~ 

3A:-Al-O-G-O-UT-P-UT----~ I 
_3V _____________________ ~_~1_0~_~ ____________________ __ 

Parameter Test Condition M,n Ma~ Un.t 

t're Clock RIse T,me 50 100 

t'fc Clock Fdll T,me 50 80 
ns 

l'rs Sync RIse Time 50 100 

t'ls Sync Fall T,me 50 100 

t'ws Sync Pulse Width 5.18 8!FCLOCK 
uS 

t'ns Sync Pulse Period 125 

2201 Laurelwood Road, Santa Clara, California 95054 
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illSiliconix incorporated 
OPERATING TEMPERATURE RANGE: 

'DF213DF214 

C SUFFIX 0 to +70°C 

Description 

The DF213 and DF214 are P-Channel MOS devices contain
ing all the necessary logic to implement severa I configura
tions of a digital stopwatch. A 3.2768 MHz crystal oscillator 

, provides an extremely accurate time reference. Each device 
contains two timers that operate independently. 

. The holding latch is updated continuously from timer A or 
timer B or it can "freeze" the display time at a touch of a 
button. This configuration allows versatile event timing with 
"split" capability normally requiring skilled manipulation of 
two stopwatches. The DF213 times in minutes, seconds, and 
hundredths of a second providing up to six digits of display. 
The DF214 times in minutes and thousandths of a minute 
providing five digits of display. 

OPERATING TEMPERATURE; RANGE: 
C SUFFIX 0 to +70°C 

Description 

The DF215 is a P-channel, depletion load MOS device con
taining all the necessary logic to implement a single or dual 
set ,point timer or counter. The device typically uses one or 
two thumbwheel switch banks to provide two sequential, 

fully selectable, accurate intervals for equipment control. 
Figure 1 shows the control output response. The DF215 
either counts events or time intervals using a 50 Hz or 60 
Hz power line time base. Multiplexed outputs provide the 
total elapsed time (or number of even'ts) from start for 
display. 

Applications 

• Industrial Process Control 

• Comme rcial Food Preparation Control 

J5 OIGIT STROBES 

V 
SET POINT A SET POINT B 

0808:0808 ~808:080B 

A INPUT PORT 

A OUTPUT B OUTPUT 

S (2) (ODD) s 
.A 

CONTROL K RELAYS 
'I 
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DIGITAL STOPWATCH 
Applications 

• Sports Timing - Auto Racing, Track, Swimming, Rodeo, 
Sailing, Football, Soccer 

• Industrial Timing - Testing, Time-Motion Studies, Pro
cess Timing 

• Scientific Timing - Chemical Reaction Timing, Mechan
ical Stress Timing, Animal Behavior Studies 

DF215 
DUAL SET POINT TIMER/COUNTER 

• Automatic Feed, Fluid~ or Material Dispensing 

• Step and Repeat Control 

• Test Timing 

• Sporting Event Timing 

OUTPUT Vss - I 
Avoo- ~.------~~----~ 

OUTPUT Vss - I 
B Voo- ~ _______ ... ~ 

START Vss -
Voo-

L 

TIME OR 
L.,------,----.-------........ NUMBER + OF EVENTS 
START ' A SET POINT B SET POINT 

(COUNTER STOPS) 

Figure 1 

"ANG"ElECT ~ 

I 
8 V k= 8 'Dee I , ,e:=t , 

i't DISPLAY 

H 
OF215 

... 
BINPUTPORT ) 

'y 

... 
) 
" POWER LINE 

TIMING REFERENC 

~ 

981 

~ 
C 
o 
o 

(J) 



.~ 
,c 

o 
() 

CJ) 

illSiliconix incorporated 
OPERATING TEMPERATURE RANGE: 

0140 

C SUFFIX 0 to +70°C 

Description 
The 0140 is a Hex Driver intended as a digit driver for 
common cathode LED displays. The 0140 has the 
advantage over other driver types of very low voltage 
operation and high current gain. The 0140 is well suited to 
driving loads on the order of 100 rnA from low current 
CMOS devices. Fast switching speeds (250 ns) and low input 
bias currents (80 p.A) make the 0140 well suited to appli
cations such as clock drivers and hand-held instruments. 

v+ 

OPERATING TEMPERATURE RANGE: 

A SUFFIX -55 to +125°C 
B SUFFIX -20 to +85°C 
C SUFFIX 0 to +70°C 

I 
Description 

The L 144 is a monolithic low-power triple operational 
j amplifier stabilized for all feedback configurations and 

capacitive loads by internal gain compensation. Low power 
requirements permit high voltage operation across the rated 

I temperatu re range, as well as battery operation from ±1.5 V. 

I Features 

I • ~xternal ~~trOI ~f_ Supply Current and Output Drive 

• Operation With ±1.5 V to ±15 V Power Supplies 

• 80 dB Gain With 20K n load 

• ±30 V Differential Input Voltage Range 

• Drives Large Capacitive loads (> 1000 pF) 

• Internally-Compensated 

I • Continuous Short-Circuit P!'otection 
I 

• Monolithic Construction " 

• Slew Rate 0.4 V Ip.s Typical 

982 

HEX DIGIT DRIVER 
Applications 
• Relay Drivers 

• Common Cathode Digit Drivers 

• Common Anode Segment Drivers 

• CMOS to TTL level Translators 

PIN CONFIGURATION 
Dual-In-Line Package 

ORDER NUMBER: D140CJ 

Ll44 

MICROPOWER TRIPLE OPERATIONAL AMPLIFIER 

PIN CONFIGURATION 
Dual-In-Line Package 

ORDER NUMBERS: 
L 144AP, L 144BP 

or L 144CJ 

Active Filter 

~--------~~------------------~ I n_ R7 
~ 20Kn 

2OR~n I 20Kn I 

v+= +15V 

R3 
10Kn 

HIGH 
PASS 

R4 
750 KU 

v-= -15 V 

BAND 
PASS PD· 7.5 mW 
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illSiliconix incorporated L911 

OPERATING TEMPERATURE RANGE: 
C SUFFIX 0 to +70°C MICRO POWER COMPARATOR, DETECTOR ALARM CIRCUIT 

MONOLITHIC INTEGRATED CIRCUIT FOR DETECTOR AND ALARM SYSTEMS 

Description 

The L911 is a monolithic bipolar-PMOS integrated circuit 
intended to meet the system requirements of a micropower 
detector alarm or ON/OFF control system. The circuit will 
operate from a supply as low as 6V and is tested for 15V 
conditions. The alarm output can source sufficient current 
to activate an NPN or SCR buzzer alarm driver and can 
also interface to TTL or CMOS logic. The L911 can easily 
operate with a standby supply current of less than 10 J1A 
from a 9 V b~ttery, and less than 17 J1A at 15 V. The 
high input impedance MOSFET comparator easily inter
faces to high impedance sensor devices. 

FUNCTIONAL DIAGRAM 

v+ 

13 

+ INPUT 

- INPUT 0--+--+--1 

+ INPUT 0--+-...... -1 

SUPPRE:~~ 0--+--_ .... 

OUTPUT 
CURRENT 
ADJUST 

~---.--~OUTPUT 

Features 

• High Input Impedance MOS FET Comparator 

• Low Standby Current Drain « 10 J1A) Allows Greater 

than 1 Year Battery Life 

• Operation from a 6 V to 15 V Power Source 

• Includes Low Battery/Threshold Voltage Detection 

Circuitry 

• Built-In Reverse Battery Protection 

• Outputs to SCR or NPN for Driving Buzzer Alarm 

•. TTL or CMOS Logi~ Compatible Output 

• Low Input Bias Current (liN < 10 nA) 

• Wide Common Mode Input Range 

• Output Sourcing Current Adjustable Up to 30 mA 

• Adjustable Timing of "Trouble Signal" Pulses 

• Allowance for Input Noise Suppression 

• Can be Used in a Latching or Non-Latching System 

PIN CONFIGURATION 

LOW BATTERYI 
THRESHOLD INPUT 

....... ~ ........ ~ ..... 

12 ~~~~~T ADJUST 

9 GROUND 

8 ~~~~ESSION 
LOW BATTERY 
TIMING 

ORDER NUMBER: L911CJ 

SET GROUND 
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i (i7tS"I" "" d I J....!!.): I I[::OnlX Incorporate 
L161 

I OPERATING TEMPERATURE RANGE: 

A SUFFIX -55 to +125°C 
B SUFFIX -20 to +85°C 
C SUFFIX 0 to +70°C 

I Description 

I 
The L 161 is a monolithic quad micropovver comparator cir
cuit, with an external control for varying supply current, 

I 
input bias current and output current drive. This is accom
plished by a single resistor connected to V+ which controls 
the bias current to Q1 0 which via a series of current mirrors 
supplies bias to the differential amplifier. The L 161 finds 
applications in areas where low powered battery operation 

MICROPOWER QUAD COMPARATOR 

• CMOS Logic Compatible 

• Operation in Low and High Power Modes 

PIN CONFIGURATION 

Dual·ln-Line Package Zero Crossing Detector 

v+ 
and CMOS compatibility are required. The ability to control +INl 1 

comparator characteristics makes this a very versatile device. -IN2 2 

Features 

• Power Dissipation as Low as 151lW 
• External Control of Supply Current and Output Drive 

• Operation with ±1.5 V to ±18 V Power Supplies 

• Single Supply Operation 

• Gain Greater than 20K 

• Sensing Near Ground 
• ±36V Differential Input Voltage Range 

• Slew Rate 3 V/J.l.s Typical 

I 

I OPERATING TEMPERATURE RANGE: 
_250 to +7CfC 

Description 

The LM3909 is a monolithic oscillator specifically designed 
to flash Light Emitting Diodes. By using the timing capaci
tor for voltage boost, it delivers pulses of 2 or more volts to 

I the LED while operating on a supply of 1.5 V or less. The 
circuit is inherently self-starting, and requires the addition of 
only a battery and capacitor to function as an LED flasher. 

Features 

• Operation Over One Year From One C Size Flashlight Cell 

I • Bright, High Current LED Pulse 

i • Minimum External Parts 

• Low Cost 

• Low Voltage Operation, From 1.15 V to 6 V 

984 

VOUT 

L 161AP, L 161BP OR L 161CJ 
LOWER LIMIT 

For V '" ±5 V 

Po '" 60JlW 

V-

LM3909 
MICRO POWER LED FLASHER 

Minimum Power at 1.5V 

PIN CONFIGURATION 
Dual-In-Line Package 

SLOW 
Rc 

O
:K N~ :'~ 

1 2 3 4 

FAST OUT N.C. -v 
RL 
3K 

TOP VIEW 

ORDER NUMBER LM3909N 
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LINEAR 
INTEGRATED 
CIRCUITS 

TYPES TLOS1, TL061A, TL0618,TL062. Tl06ZA. TL062B. 
TL064, TL064A, TL064B, Tl066, TL066A. TL066B-

LOW-POWER JFET-INPUT OPERATIONAL AMPLIFIERS 

24 DEVICES COVER COMMERCIAL, 
INDUSTRIAL, AND MILITARY 

TEMPERATURE RANGES 

• Very Low Power Consumption 

• Typical Supply Current ... 150 JiA 

• Wide Common-Mode and Differential 
Voltage Ranges 

• Low Input Bias and Offset Currents 

• Output Short-Circuit Protection 

• High Input Impedance ... JFET-Input 
Stage 

• Internal Frequency Compensation 

• Latch-Up- Free Operation 

• High Slew Rate ... 3.5 V/JiS Typ 

description 

The JFET-input operational amplifiers of the TL061 
series are designed as low-power versions of the TL081 
series amplifiers. They feature high input impedance, 
wide bandwidth, high slew rate, and low input offset 
and bias currents. The TL061 series feature the same 
terminal assignments as the TL071 and TL081 series, 
except the TL066 has an additional power control 
function (pin 8) that allows the user to control the 
power dissipation of the circuit. This is achieved by 
connecting a resistor between the power-control 

terminal and VCC-. For normal operation, the 
power-control terminal is connected directly to 

VCC-· 

Device types with an uM" suffix are characterized for 

operation over the fufl military temperature range of 
-55°C to 125°C, those with an "I" suffix are 
char~cterized for operation from -25°C to 85°C, and 

those with a "c" suffix are characterized for 
operation from 0° C to 70° C_ 

©IC MASTER 1978 
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Tl061, Tl061A, Tl0618 
JG OR P DUAL-IN-liNE 
PACKAGE (TOP VI EW) 

Tl062, Tl062A,Tl0628 
JG OR P DUAL-IN-lIP-,lE 
PACKAGE (TOP VI EW) 

NON 
OFFSET 

OUT· NULL 
NC VCC' PUT (N2) 

OUT INV INV 
Vee. PUT IWOT IWOT 

OFFSET INV NON Vcc- OUT INV NON Vee 
NULL! INPUT INV 
CaMP INPUT 

PUT INPUT INV 

(Nl) 

Tl064, TL064A, Tl0648 
J OR N DUAl-IN-lINE 
PACKAGE (TOP VIEW) 
INVERT NONIN NONIN INVERI 

ING VERTING VERTING ING 

IWOT 

OUTPUT INPUT INPUT VCC INPUT INPUT OUTPUT 

OUTPUT INVERT NONIN Vcc' NON IN INVERT OUTPUT 
ING VERTING IIERTING ING 

INPUT INPUT INPUT' INPUT 

Tl066,Tl066A,Tl0668 
JG OR P DUAl-IN-liNE ' 
PACKAGE (TOP VI EW) 

OFFSET 
PWA OUT NULL 
CaNT IICC' PUT IN2. 

OF FSE T INII NON IICC_ 
NULL INPUT INII 

.Nl. INPUT 

NC-No internal connection 
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TYP~S Tl06t Tl061A, TL0618. Tl062, Tl062A, Tl0628! 
Tl064, TL064A, Tl0648, Tl066, Tl066A, Tl0668 
LOW-POWER JFET-INPUT OPERATIONAL AMPLIFIERS 

schematic (each amplifier) 

b 
OFFSET OFFSET 

NULL NULL 
IN2) IN1) 

'-v-' 
TL061 ANO 

TL0660NLY 

OUTPUT VCC-

COMPONENT VALUES SHOWN ARE NOMINAL 

DISSIPATION DERATING TABLE 

PACKAGE 
POWER 

RATING 

680mW 

JG 680mW 

N 680mW 

680mW 

For TL066 only 
2.85 

DERATING 

FACTOR 

8.2 mWf' e 

6.6 mwrc 

9.2 mwr e 

8.0 mW! e 

ICC ~ • ICC(O) 
2.85 + Rext 

where Rext is in kn 

and ICC(o) = ICC with Rext = 0 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

ABOVE 

TA 

6te 

47"C 

76"e 

65'e 

UNIT 

. NOTES: 1. All voltage values, except differential voltages, are with respect to the zero reference level (ground) of the supply voltages where 

the zero reference level is the midpoint between V CC+ and V CC-' 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the 

dissipation rating is not exceeded. 

5. F or operation above 25" C, free·air temperature, refer to Dissipation Derating Table. 

operating characteristics, V CC± = ± 15 V, T A = 25° C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

SR Slew rate at unity gain 
VI = 10 V, RL = 10 kn, 

3.5 V/J.ts 
CL = 100 pF, AVO = 1 

tr Rise time VI = 20 mV, RL=10kn, 0.15 J.ts 

Overshoot factor CL = 100 pF, AVO = 1 10% 
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TYPES Tl061. TlO&1A. TlO&lB. Tl062. Tl062A. Tl062B. 
Tl064. Tl064A. Tl064B. Tl066. Tl066A., TL066B 

LOW-POWER JFET-INPUT OPERATIONAL AMPLIFIERS 

electrical characteristics, V cc± = ± 15 V 

PARAMETER TEST CONDITIONSt UNIT 

VIO I nput offset voltage 

Temperature coefficient 
£X\,{I 0 

of input offset voltage 

110 1 nput offset current+ 

liB , Input bias current+ 

Common-mode input 
TA = 2SoC VICR 

voltage range 

VOpp 
Maximum peak-to-peak 

output voltage swing 

VO=±10V, 

AVO 
Large-signal differential TA = 2SoC 

voltage amplification RL~10kil, 

VO=±10V, 

CMRR 
Common-mode rejection RS ~ 10 kil, 

dB 
ratio TA = 2SoC 

Supply voltage rejection RS';;;;10kil, 
kSVR dB 

ratio (~ VCC±/~ VIO) TA = 2Soc 

~O 
Total power dissipation No load, No signal, 

(each amplifier) TA = 2SoC, See Note 6 

Supply current No load, No 
ICC 

(per amplifier) TA = 2SoC See Note 6 

t All characteristics are specified under open-loop conditions unless otherwise noted, Full range for T A is _55u C to 125°C for TL06_M and 

TL06_AM; -25°C to 85°C for TL06_I; and O°C to 70°C for TL06_C, TL06_AC, and TL06_BC. 

:j: Input bias currents of a FE!-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse 

techniques must be used that will maintain the junction temperature as close to the ambient temperature as is possible. 

NOTE 6: For the 'TL066 supply current is measured with the power-control terminal (pin 8) connected to VCC-. 
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LINEAR 
INTEGRATED 
CIRCUITS 

TYPES TL071, TL071A, TL071B, TL072, TL072A, TL072 B, 
TL074, TL074A, TL074B, TL075, TL075A, TL075B 

LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS 

24 DEVICES COVER COMMERCIAL, 
INDUSTRIAL, AND MILITARY 
TEMPERATURE RANGES 

• Low Noise ... Vn = 18 nV/YRZ Typ 

• Low Harmonic Distortion ... 0.01% Typ 

• Wide Common-Mode and Differential 
Voltage Ranges 

• Low Input Bias and Offset Currents 

• Output Short-Circuit Protection 

• High Input Impedance ... JFET-h'tput 
Stage 

• Internal Frequency Compensation 

• Low Power Consumption 

• Latch-Up-Free Operation 

• High Slew Rate ... 13 VIps Typ 

description 

988 

The JF ET-input operational amplifiers of the TL071 

series are designed as low-noise versions of the TL081 

series amplifiers with lower input bias current, offset 

current, and offset voltage. The low harmonic dis
tortion and low noisemake the TL071 series ideally 

suited as ampl ifiers for high-fidelity and audio pre

amplifier applications. Each amplifier features 
JFET-inputs (for high input impedance) coupled with 

bipolar output stages all integrated on a single 
monolithic chip. 

Device types with an "M" suffix are characterized for 

operation over the full military temperature range 
of -55°e to 125°C, those with an "1" suffix are 

characterized for operation from _25° C to 85° e, and 

those with a "c" suffix are characterized for operation 

from O°C to 70
0
e. 

TL074,TL074A,TL074B 
J OR N DUAL-IN-L1NE 
PACKAGE (TOP VIEW) 
INVERT. NONIN- NONIN· INVERT· 

'NG VERT!NG VERT!NG I~G 
OUTPUT INPUT INPUT Vcc_ INPUT INPUT OUTPUT 

~~ 
II,J A I I I 1,,- L,II 

~
v-r I i ~r'->-J I 

.~ ~I 
.~U"'" 00 • ..,,"""" I 
AMPU .. ,t:Fl NO 1 AMPLIFIER NO.2 

OUTPUT INVERT- NONIN Vcc' NONIN. INVERT- OUTPUT 
ING YERTING YEATING INC 

INPUT INPUT INPUT INPUT 

JULY 1977 

TL071, TL071A, TL071B 
JG OR P DUAL-IN-L1NE L PLUG-IN PACKAGE 
PACKAGE (TOP VIEW) (TOP VIEW) 

OffSET 
OUT NULL 

NC 

NC Vee; pur IN21 

O:,i\\'~" 

,:;;, ~ 00,,,,, 

NON\cf)~0 OFFSET INV'-~ 4 NULL 

INPUT .IN21 

Vcc_ 

OFFSET INV NON Vcc_ 
NULL INPUT INV PIN 4 IS IN ELECTRICAL 

CONTACT WITH THE CASE INll INPUT 

TL072,TL072A,TL072B 

JG OR P DUAL-IN-L1NE L PLUG-IN PACKAGE 
PACKAGE (TOP VIEW) (TOP VIEW) 

NON 
OUT INV INV 'Icc· 

AMPLIFIER NO 1 -C~':'~R NO 2 Vee. PUT INPUT INPUT 

OO"~ i~""' 
~ I \ 

I~~~T (.~ J l 6 ) I~~~T 1\- rV .)) 

NONI~ 4 ~~'NV 
INPUT ~ ___ / INPUT 

'Icc 
OUT INV NON 'Icc PIN 4 IS IN ELECTRICAL 

CONTACT WITH THE CASE 
PUT INPUT INV 

INPUT 

TL075,TL075A,TL075B 
J OR N DUAL-IN-L1NE 
PACKAGE (TOP VIEW) 

INVERT. NONIN· NONIN· INVERT 
ING VEATING OUT· OUT· VEATING ING 

INPUT INPUT PUT 'Icc + PUT INPUT INPUT 

.. J14lJ13lFzlJll1_flOLI9lJIL 

III~I i~l'l 
4f""::~,,,~ I 

~ AMPLIFIER 

INVERT. NONIN· OUT· OUT· NONIN· INVERT·VCC_ 
ING VERliNG PUT PUT VERTING ING 

INPUT INPUT INPUT INPUT 
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" \ TYPES TL071, TL071A'.TL071B~ TL072. TL072A. Tl072B. 
TL074. TL074A. TL074B. TL075. TL075A.,TL075B. 

LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS 

schematic (each amplifier) 

Vee+ ~---""----""----1~----'---"----' 

NONI~~~TING <>-----f------, 

INVERTING 
INPUT 

r- -., 
I I 
I ~o~ 

+----'VoA,--+---t-<> OUTPUT 

I I 
Vee_ ~~-*---*--+-oH.---~----e---+---------' 

OFFSET OFFseT 
NULL NULL 

IN21 IN'I 
\ 

y 
Tl071 
ONLY 

COMPONENT VALUES SHOWN ARE NOMINAL 

DISSIPATION DERATING TABLE 

POWER 
PACKAGE 

DERATING 

RATING FACTOR 

680mW R2mWf'C 

JG 680mW 6.6 mW('C 

L 625mW 5.0mwr'c 
N 680mW 9,2 mwrc 

680mW ROmwrc 

~bsolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

TL07_M 

TL07_AM 
TL07_1 

TL07_C 

TL07_AC 

ABOVE 

TA 

67"C 

41'C 

25"C 

76"C 

65"C 

NOTES: 1. All voltage values, except differential voltages, are with respect to the zero reference level (ground) of the supply voltages where 

the zero reference level is the midpoint between V CC+ and V CC-' 

. 2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or '15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the 

dissipation rating is not exceeded. 

5. For operation above 25° C free-air temperature, refer to Dissipation Derating Table. 

operating characteristics, V CC± = ± 15 V, T A = 25° C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

SR Slew rate at unity gain 
V, = 10 V, RL = 2 kn, 

13 Vips 
CL = 100 pF, AVO = 1 

tr Rise time V, = 20 mV, RL = 2 kn, 0.1 ps 

Overshoot factor CL = 100 pF, AVO = 1 10% 

Vn Equivalent input noise voltage l f = 1 kHz 18 nV/yHz 
RS = 100 n 

I f = 10Hz to 10kHz 4 pV 

In Equivalent input noise current RS = 100 n, f = 1 kHz 0.01 pA/y'Hz 

THO Total harmonic distortion 
VO(rms) = 10 V, RS';;;; 1 kn

L 0.01% 
RL ~ 2 kn, f = 10 kHz 
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TYPES TL071, TL071A, TL0718, TL072, TL072A. TL0728, 
TL074, TL074A, TL0748, TL075, TL075A, TL0758 
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS 

electrical characteristics, V cc± = ±15 V 

TL07_M 

PARAMETER TEST CONDITIONSt I TL07_AM 
TL07_1 

- I 
MIN TYP MAX MIN TYP MAX 

'71, '72, '74, '75 I 3 6 3 6 
RS = 50 n, 

'71A, '72A, '74A, '75A 
T A = 25"C 

2 ~ 

Via Input offset voltage 
'71 B, '72B, '748, '758 

'71, '72, '74, '75 9 9 
RS = 50 n, 

'71 A, '72A, '74A, '75A 
T A '" full range 

5 

'718, '728, '748, '758 

l\VIO 
Temperature coefficient 

of input offset voltage 
RS = 50!!, T A = full range 10 10 

'71, '72, '74, '75 5 50 5 50 

TA"- 25"C '71 A, '72A, '74A, '75A 5 50 

110 Input offset currenti: 
'718, '728, '748, '758 

'71, '72, '74, '75 20 10 

T A = full range '71A, '72A, '74A, '75A 20 

'718, '728, '748, '758 

'71, '72, '74, '75 30 200 30 200 

T A = 25"C '71 A, '72A, '74A, '75A 30 200 

118 I nput bias current+ 
'718, '728, '748, '758 

'71, '72, '74, '75 50 20 

T A = full range '71A, '72A, '74A, '75A 50 

I ! '718, '728, '748, '758 
1 
I 

I VieR 
Common-mode input' i '71, '72, '74, '75 ± 12 ±12 

voltage range 
I T A - 25"'C '71 A, '72A, '74A, '75A ±12 I 

l I '718, '728, '748, '758 

I . I T A = 25"C RL = 10k!! I 24 27 ! 24 27 
MaXimum peak-to-peak 

VOPP 
output voltage swing T A = full range 

RL;;;' 10 kH 24 24 

RL ;;;. 2 kn 20 24 I 20 24 

I I RL ? 2 kn, '71, '72, '74, '75 I 50 200 I 50 200 

I 
]VO=±10V, '71 A, '72A, '74A, '75A 50 200 

AVO 
Large-signal differential j TA = 25"C '718, '728. '748, '758 I I 

I voltage amplification I RL ::;. 2 kn, '71, '72. '74. '75 25 25 

I I ~~: ;u;l;~'~i~ 
'71A, '72A. '74A. '75A 25 

'JiB, '72B, '74B, '758 

81 Unity-gain bandwidth T A = 25"C 3 3 

ri 'nput resistance TA = 25"C 1012 1012 

Common-mode rejection RS";; 10 kn, 
'71, '72, '74, '75 80 86 80 86 

CMRR '71A, '72A, '74A, '75A 80 86 
ratio TA=25"C 

'718, '728, '748, '758 

Supply voltage rejection RS";; 10 kn. 
'71, '72, '74, '75 80 86 80 86 

t .. __ 

I"'~VR I 71A, 72A, 74A, 75A I 80 86 
t' I \ \/ 1\ \/ ra .. !C ,.;.. v CC!'~ y iO' I A = 25 C 

1'718, '728, '748, '758 

ICC 
Supply current No load, No signal, 
(per amplified T A = 25°C 

1.4 2.5 1.4 2.5 

Vol/V02 Channel separation AVO = 100, T A = 25°C I 120 120 

TL07_C 

TL07_AC 
UNIT 

TL07_BC 

MIN TYP MAX 

3 10 

3 6 

2 3 

13 
mV 

7.5 

5 

10 ~V;OC 

5 50 

5 50 pA 

5 50 

2 

2 nA 

2 

30 200 

30 200 pA 

30 200 

7 

I 7 nA 

7 I 
± 10 I 

1±12 V 

I ± 12 

! 24 27 I 

24 V 

20 24 

I 25 200 

I 50 200 

50 200 

15 
V/mV I 

i 
25 l 25 

3 MHz 

1012 n 
70 76 

80 86 d8 

80 86 

70 76 

180 86 I d8 

80 86 

1.4 2.5 mA 

120 d8 

tAli characteristics are specified under open-loop conditions unless otherwise na.ted. Full range for TA is -55°C to 125°C for TL07_Mand 

TL07_AM; -25
c

C to 85°C for TL07_1; and O°C to 70
D

C for TL07_C, TL07_AC, and TL07_BC. 

Iinput bias currents of a FET-input operational amplifier are notmal junction reverse currents, which are temperature sensitive. Pulse 

techniques must be used that will maintain the junction temperature as close to the ambient temperature as is possible. 
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'\ TYPESTL080 THRU Tl084,Tl080A THRU ·Tl084A:' 
LINEAR \ 
INTEGRATED CIRCUITS 

TL081B, TL0828, TL084B 
JFET-INPUT OPERATIONAL AMPLIFIERS 

26 DEVICES COVER COMMERCIAL, 
INDUSTRIAL, AND MILITARY 
TEMPERATURE RANGES 

• Low Power Consumption 

• Wide Common-Mode and Differenti~1 
Voltage Ranges 

• Low Input Bias and Offset Currents 

• Output Short-Circuit Protection 

• High Input Impedance ... JFET-Input 
Stage 

• Internal Frequency Compensation (Except 
TL080, TL080A) 

• Latch-Up-Free Operation 

• High Slew Rate ... 13 V/lls Typ 

. description 

The TL081 JFET-input operational amplifier family 
is designed to offer a wider selection than any 
previously developed operational amplifier family. 
Each of these JFET-input operational amplifiers 
incorporates well-matched, high-voltage JFET and 
bipolar transistors in a monolithic integrated circuit. 
The devices feature high slew rates, low input bias 
and offset currents, and low offset voltage 
temperature coefficient. Offset adjustment and 
external compensation options are available within 
the TL081 Family. 

Device types with an "M" suffix are characterized for 
operation over the full military temperature range of 
_55° C to 125° C, those with an "I" suffi x are 
characterized for operation from _25° C to 85° C, and 

those with a "c" suffix are characterized for 
operation from 0° C to 70° C. 

TL083, TL083A 
J OR N DUAL-IN-L1NE 
PACKAGE (TOP VIEW), 

OFFSET OHSET 
NUll 1 2 NUll 

1N1 Vee. OUTPUT Ne OUTPUT vce. 2N1 

INVERT NONIN OFFSET Vee. OFFSET NONIN INVERT 
ING VERTING NULL NULL VERTING ING 

INPUT INPUT 1N2 2N2 INPUT INPUT 

PINS 9 AND 13 ARE INTERNALLY INTERCONNECTED 

NC-No internal connection 
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TL080, TL080A 

JG OR P DUAL-iN-LiNE 
PACKAGE (TOP VIEW) 

OFFSET 
OUT NULL 

COMP Vee. PUT IN2! 

OFFSET INV NON Vee
NULL INPUT INV 
eOMP INPUT 
IN1! 

L PLUG-IN PACKAGE 
(TOP VIEW) 

eOMP 

Vec_ 

PIN 415 IN ELECTRICAL 

CONTACT WITH :THE CASE 

TL081.TL081A,TL0818 
JG OR P DUAL-tN-LINE L PLUG-IN PACKAGE 
PACKAGE (TOP VI EW) (TOP VI EW) 

OFFSET 
OUT NULL 

NC Vee. PUT IN2! 

,;~, ~ """"' 
~~~_ 3 4 0 o~~~~ T 

INPUT IN]I 

Vce_ 

OF FSf T INV NON Vce_ 
NULL INPUT INV 

IN1! INPUT 

PIN 4 IS IN ELECTRICAL 

CONTACT WITH THE CASE 

TL082,TL082A,TL0828 

JG OR P DUAL-IN-L1NE L PLUG-IN PACKAGE 
PACKAGE (TOP VI EW) (TOP VI EW) 

NON 
OUT INY INY 

Yee. PUT INPUT INPUT 

OUT INV NON Yee· 
PUT INPUT INY 

INPUT 

Vee 

PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 

TL084,TL084A,TL084B 
J OR N DUAL-IN-L1NE 
PACKAGE (TOP VIEW) 
INVERT NONIN NONIN INVER1 

ING VERTING VERT/NG ING 
OUTPUT INPUT INPUT Vee INPUT INPUT OUTPUT 

OUTPUT INVERT NONIN Vee' NONIN INVERT OUTPUT 
ING VERTING VERTING ING 

INPUT INPUT INPUT" INPUT 
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TYPES TlOaO THRU Tl084, Tl080A THRU TL084A. 
Tl08l8, Tl082B, TL084B --. 
JFET-INPUT OPERATIONAL AMPLIFIERS 

schematic (each amplifier) 

VCC.o-------~~--------_.------_+----_.------_+------_, 

INVERTING 
INPUT 1281! ..... _Mr--+--------,~ OUTPUT 

~ {OFFSET NULLICOMP (Nil 0--

C Tl_ONlV OFFS£TNUlL (N2) 00--

Q) 

E 
:::s 
~ ..... 

PACKAGE 

J 

JG 

DISSIPATION OERATING TABLE 

POWER DERATING ABOVE 

RATING FACTOR TA 

680mW 8.2 mWf"C 67
n

C 

680mW 6.6mW/'C 47°C 

U) 
C 

U) 
as 
x 
Q) 

~ 

r
I 
I 61011 

I 
vCC-OoiI--~---~--~--~~----+-------~ ______ ~ ______ ~~ 

OFFSET 
NULL 
(N21 , .. n.-, AND Tl'-J 

ONLY 

CI' I' pf ON Tl.-,. TlOl2. Tl'-J. AND Tl ... ONlV 
COMPONENT VALUES SHOWN ARE NOMINAL 

62SmW S.OmWf'C 2S"C 

'N 680mW 9.2mWf'C 76"C 

680mW 8.0mWf'C 6S"C 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

I TLOB_C ! 
TLOS_M I UNIT 

TLOS_AM 
TLOB_' TLOS_AC 

TL08_BC 

Supply voltage, vee t (see Note 1) 18 18 18 V 

Supply voltage, vee - (see Note 1) -18 -18 -18 V 

~ferential input voltage (see Note 2) ±30 :.1"30 +30 V 

Input voltage (see Notes 1 and 3) + 15 ± 15 + 15 V 

Duration of output short circuit (see Note 4) Unlimited Unlimited Unlimited 

Continuous total dissipation at (or below) 25"C free-air t J, JG, N, or P Package 680 680 680 

temperature (see Note 5) i L Package 
mW 

625 625 625 

Operating free-air temperature range -55 to 125 -25 to 85 o to 70 "c 
Storage temperature range -65 to 150 -65 to 150 -65 to 150 'C 

Lead temperature 1/16 inch from case for 60 seconds I J, JG, or L Package 300 300 300 "c 
Lead temperature 1/16 inch from case for 10 seconds 1 N or P Package 260 260 260 "c 

NOTES: 1. All voltage values, e)(cept differential voltages, are with respect to the zero reference level (ground) of the supply voltages where 

the zero reference level is the midpoint between Veet and Vee-. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. The magnitude of the input voltage must never e)(ceed the magnitude of the supply voltage or 15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the 

dissipation rating is not e)(ceeded. 

5. For operation above 25"e free-airtemperatlJre. refer to Dissipation Derating Table. 

operating characteristics, V CC± = ± 15 V, T A = 25° C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

SR Slew rate at unity gain 
V, = 10V, Rl = 2 kn, 

13 V/~s 
CL = 100 pF, AVD=l 

tr Rise time VI ==20mV, RL = 2 kn, 0.1 ~s 

Overshoot factor CL == 100 pF, AVO=1 10% 

Vn 
Equivalent input 

RS :; 100 n, f = 1 kHz 47 nV/v%' 
noise voltage 
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· TYPES TL080 THRU TL084,TL080A THRU TL084A, 
TL0818, TL0828, Tl0848-

JFET-INPUT OPERATIONAL AMPLIFIERS 

electrical characteristics, V cc± = ± 15 V 

°VIO 

PARAMETER 

Input offset voltage 

Temperature coefficient 

of input offset voltage 

110 Input offset current§ 

118 Input bias current§ 

VICR 

VOpp 

AVO 

CMRR 

kSVR 

Common-mode input 

voltage range 

Maximum peak-to-peak 

output voltage swing 

La'rge-signal differential 

voltage amplification 

Common-mode rejection 

ratio 

Supply voltage rejection 

ratio (A VCC±/A VIO) 

TEST CONDITIONSt 

RS= 500, 

TA = 25°C 

RS = 500, 

RS = 50 0, 

TA = 25°C 

RL~2kO, 

VO=± 10V, 

TA = 25°C 

RL ~ 2 kil, 

RS";; 10 kO, 

TA = 25°C 

TL08_C 

TL08_AC 

TL08_BC 
UNIT 

mV 

V 

V/mV 

dB 

dB 

t All characteristics are specified under open-loop conditions unless otherwise noted. Full range for T A is _55°C to 125°C for TL08_M and 
TLOB_AM; -25°C to B5°C for TLOB_I; and OOC to 70°C for TLOB_C, TLOB_AC, and TLOB_BC. 

:j: Types TL080AM and TL083AM are not defined by this data sheet. 

§ Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse 

techniques must be used that will maintain the junction temperature as close to the ambient temperature as is possible. 
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TYPES TL494M, TL4941, TL494C 
PULSE .. WIDTH-MODULATION CONTROL CIRCUIT 

• Complete PWM Power Control Circuitry 

• Uncommitted Outputs for Single-Ended 
or Push-Pull Operation 

• Internal Circuitry Prohibits Double 
Pulse at Either Output 

• Variable Dead-Time Control ... 
45% to 0% at Each Output 

• Oscillator Capable of Stand-Alone 
or Driven Operation 

NON-

TL494M 0 0 oJ 
TL4941, TL494C 0 0 0 JOR N 
DUAL-IN-LiNE PACKAGE 

(TOPVIEwt 

INV INV REF OUTPUT 

SEPTEMBER 1971 

INPUT INPUT OUT CONTROL VCC C2 E2 El 

INV COMPEN- DEAD Cr RT GND Cl 
INPUT SAT ION TIME 

description 

NON
INV 

INPUT INPUT CONTROL 

The TL494 incorporates on a monolithic chip all the functions required for pulse-width-modulation control circuits. 
Designed primarily for power supply control, the TL494 has an on-chip 5-volt regulator, error amplifier, current-limit 
amplifier, adjustable oscillator, dead time control comparator, pulse-steering flip-nop, and output control circuitry. The 
uncommitted output transistors may be operated common-collector or common-emitter. Internal circuitry provides 
output control for either complementary or tandem operation. The trigger for the pulse-steering flip-flop is derived 
from the pulse-width-modulation circuit to prevent double-pulsing of either output. Both the error amplifier and the 
current-limit amplifier have a common-mode input voltage range from -0.2 volt to Vee - 1.5 volts. Fixed internal 
offsets provide a current-limit sense threshold of 0.1 volt for the current-limit amplifier and a 45% maximum duty 
cycle for the dead time control comparator. The oscill~tor can be programmed by passive comtl0nents or driven by a 
master oscillator. The versatility of the TL494 makes it suitable for a variety of PWM applications including switching 
regulators (of either polarity) and dc-to-dc converters (with or without transformer-coupled outputs). 

The TL494M will be characterized for operation over the full military temperature range of -55°C to 125°C. The 
TL4941 will be characterized for operation from -25°C to 85°C, aild the TL494e will be characterized for operation 
from oOe to 70°C. 

functional bJock diagram 

RT 

CT 

DEAD 
TIME -; t--t--<l 

CONTROL 

NONINVERTING -----4 
INPUT 

C1 

E1 
C2 

E2 

---4T~--VCC 

II REFERENCE I 
I REGULATOR I 

I 
REFERENCE 

OUTPUT INVERTING -; i-----t 

INPUT CURRENT LIMIT 

COMPENSATION AMPLIFIER 
INPUT 

DESIGN GOAL 

This document provides tentative information 
on a product in the developmental stage. Texas 
I nstruments reserves the right to change or 

- discontinue this product without notice. 
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TYPES TL494M, TL4941, TL494C 
PULSE-WIDTH-MODULATION CONTROL CIRCUIT 

recommended operating conditions 

Supply voltage, Vcc . . . . . . . . 
Collector output voltage ..... . 
Collector output current (each transistor) 

electrical characteristics 

Amplifier common-mode input voltage range 
Input bias current (each amplifier) . . . . 
Current-limit sense threshold . . . . . . 
Collector-emitter saturation voltage (at IC = 200 rnA) 
Range of adjustment of maximum duty cycle (each output) 
Frequency range ..... 
Standard deviation of frequency 
Reference output voltage 

RT 

MIN 
-0.2 to VCC - 2 

o to 45 
0.001 to 200 

4.75 

TL494 CT TL494 

FIGURE 1-MASTER-SLAVE OSCILLATOR CONNECTION 

duty 
cycle 0% 50% 100% 0% 100% , 

I I I I I 

r I I 
i 

I 
I 

OUTPUTJ L ____ U I I 
I I L ___ I 

.OUTPUTJ 
I 

OUTPUT :l .. ______ .J : I : -I I"L -Ll1- OUTPUTJ 
duty cycle <45% duty cycle = 45% duty cycle = 90"AI 

MIN MAX UNIT 
7 40 V 

40 V 
200 rnA 

TYP MAX UNIT 
V 

500 nA 
0.1 V 
1.2 V 

% 

kHz 
2 % 

5.25 V 

L ____ lr 

Output control input to Vee. 

1 
Each output f out = ;- f osc 

Output control input to ground. 

Each output f out = f osc 

COMPLEMENTARY (PUSH-PULL) OPERATION TANDEM (SING LE-ENDEDl OPERATION 

FIGURE 2-0UTPUT DUTY CYCLE AND PHASE RELATIONSHIPS 

TEXAS INSTRUMENTS 
II'ICORPORATED 

POST OFFICE BOX 5012 • CALLAS, TEXAS 75222 
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40 year~ of experience in 
@United 

Electronic.) 

eem/ELECTRONIC ENGINEERS 
MASTER CATALOG-
The ublue-ribbon" catalog / directory 
that has become "the standard of the 
industry" for electronic engineers, 
buyers and specifiers. . 

ELECTRONIC ENGINEERS 
CATALOGUE-
The new catalogue/directory of elec
tronic products available to and from 
Western Europe and the United King
dom. Designed especially for the 
European eJectronics engineer. 

IC MASTER AND THE 
UPDATES-
The only complete single-source direc
tory including all Ie devices manufac
tured in the United States. Updated 
three times yearly with accumulative 
supplements. 
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••• 
cataloqinq I 20 editionl of eel 
Technical Publicationl 
Divilion 

ELECTRONIC DISTRIBUTORS 
MASTER CATALOG-
(Formerly O-T-S Catalog) The only na
tional catalog designed exclusively 
for distributors and their customers 
featuring electronic parts, instru
ments and equipment. 

ELECTRONIC PRODUCTS 
MAGAZINE-
The products magazine ... A 100% 
product-oriented magazine including 
hundreds of new products and special 
features every month. 

eem FILE SYSTEM-
The only filing system designed spe
cially for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES-
The electronic distributors' proven 
method of being up to the minute on 
his cost and selling prices. 

UTP CUSTOM CATALOGS
The Cadillac of individualized cata
logs for the electronic parts distribu
tor, featuring solely his lines and 
services. 

United Technical Publications. Inc.. Div. of Cox Broadcasting Corp. 645 Stewart Avenue. Garden City. New York 11530 / 516 222- 2500 
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MEMORy ...... .. 

The Master Selection Guide provides sufficient informa
tion to make initial product selections, to lead you to a 
group of device numbers and manufacturers' names. It 
enables you to find the products which are most appro
priate to fulfill your major requirements and then pro
vides data for many of the more important products. 

All devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
the Part Number and Product Indexes. These index list
ings lead to the page and the line on that page where 
each device appears. 

t8 -The Memory Section provides initial selection informa-
tion and data on PROMs, RAMs, and ROMs as well as 
other memory devices. In these particular sections, the 
devices are characterized by organization (words and 
bits/word) and by access times. In order to assure that 
the access times are comparable, whenever possible the 
values have been shown in nanoseconds over the full 
rated temperature range for the devices (Le., 0° to 70°C 
for commercial units and -55°C to 125°C for military 
units). The full temperature nanosecond value is marked 
HnsF." When this value isn't specified, the guaranteed 
nanosecond value at room temperature is listed followed 
by "nsR." In some cases a guaranteed value has not yet 
been established; then the typical value is shown fol
lowed bY,"ns,'" ,,* ","Typical" values are invariably much 
faster than the guaranteed ones so that such listings 
place these memories higher on the list than they other-
wise would appear. 

998 

Til 
Category Page 

Character Generators 999 

Cooe Converters 1000 

EAROMs 1001 

FIFOs, UFOs 1001 

PLAs 1002 

PROMs 1003 

RAMs 
Dynamic 1008 
Bubble 1010 
CCD 1010 
Static 1010 

ROMs 
Dynamic 1020 
Static 1020 

Shift Registers 1024 
Dynamic . 1025 
Static 

Detailed Product Information 
provided by: 

American Microsystems, Inc. 1030 

EMM Semiconductor 1070 

Fairchild Semiconductor 1083 

General Instrument 1158 

Harris Semiconductor 1174 

Monolithic Memories, Inc. 1248 

National Semiconductor 1258 

NEC Microcomputers 1375 

Raytheon Semiconductor 1493 

The manufacturers listed above are pro
viding detailed information on their latest 
and most significant products. They have 
made this investment to help you. 
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MASTER SELECTiON GUIDE 

MEMORY-Character Generators 

Nt.mber of fUTtlerof 
Output InpUt Supply Output Input ~y 

Format Unes Logclevels Voltage Device Source line Format Liles Logic levels Voltage Device Source ' line 

Character Generators '. Character Generators (Cont'd) 

4x5 25 MOS -12,14 4881 Nortec Tx9 7 TTL 5 (Cont'd.) 

5x5 25 MOS -12,14 4881 Nortec MCM66710 Motorola 60 

MM4241 t National 
MCM6671AO Motorola 

6x8 8 m -12,5 MCM66720 Motorola 
MM5241 National 

MCM66730 Motorola 
5x7 1 TTL 5 DM8678 National (1274) MCM6673AO Motorola 

5 MOS ±12 4481 Nortec MCM66740 Motorola 

TTL 5 R03-2513 EMM/Semi 
MCM66750 Motorola 

R03-2513 GI 
MCM66760 Motorola 

5051 tMMI 
MCM66770 Motorola 

6051 MMI 10 
MCM66780 Motorola 

5052 tMMI MCM66790 Motorola 70 

6052 MMI 2609 SiJne1ics 

5055 tMMI '±5 MCS2022 MOS 
6055 MMI 

-3,5,12 MCM6570 Motorola 
5061 tMMI 
6061 MMI 

MCM6571A Motorola 

MCM6670 Motorola MCM6572 Motorola 
MCM6573 Motorola 

-12,±5 2513 Signetics MCM6573A Motorola 
-12,5 3258 Fairchild MCM6574 Motorola 

35581 Faircllid 20 MCM6575 Motorola Q) 

35582 Fairchild MCM6576 Motorola 80 "0 

7 MOS ±12 MCS1004 MOS MCM6577 Motorola ::J. 

MCS1005 MOS MCM6578 Motorola (!):; 
MCM6579 Motorola c:: -12(5-12) MCS2027 MOS NC6570 Nitron 0 

±14 CG41 00 SMC NC6571 Nitron :;:: 
CG4103 SMC NC6571A Nitron 0 

-12,5 CG4103 SMC NC6572 Nitron 
.t--~ 

Q) 

TTL 5056 
NC6573 Nitron (J)p 5 tMMI NC6574 Nitron 

6056 MMI NC6575 
t... 

5062 tMMI 30 
Nitron 90 Q) 

NC6576 Nitron +-", 
6062 MMI Cf): 

NC6580 Nitron at, 
±12 EA40105 EA NC6581 Nitron ~ 
-12,5 3257 Fairchild NC6533 Nitron II R05-2240S GI ±5;12 NC6570A Nitron 

MK2302 Mostek 
9 MOS -12,-24 EA3815 EA 

8 TTL -12,±5 2516 Sigle1ics 

TMS471 0 
±12 EA4oo1 EA 

±5,12 TI 

10 TTL -12,5 MK2408 
MOS/TTL ±5 MCS2024 MOS ~ Mostek 
TTL 5 5073 tMMI ~ 5x8 5 MOS ±12 MM4240 tNational 6073 MMI 00 ~ 

7x8 4 TTL 5 N8228CB Signe1ics 40 5074 tMMI 
~: 

10 MOS ±12 EA4oo4 EA 6074 MMI ! 
35 MOS -3,5,12 MCM6580 Motorola 

~: 

-12,14 4881 Nortec 

I 7x9 1 TTL 5 DM7678 tNational, 
MCM6581 Motorola 

DM7679 tNational 
MCM6583 Motorola 

DM8678 National (1274) NC6580 Nitron 

DM8679 National NC6581 Nitron 
NC6583 Nitron 

-12,5 MM4220 tNational 
MM5220 National 7 x 10 7 MOS/TTL . ±5 MCS2020 MOS 

7 MOS ±5 MCS2017 MOS TTL ±12 EA4016 EA 10 

TTL -12,5 S8564 AMI 50 7 x 11 1 TTL 5 CG5004L SMC 

3260 Faircllid CGB002 SMC 

5 5071 tMMI 9x9 9 TTL -12,5 R05-5184 GI 
6071 MMI 5 5292 tMMI 
5072 tMMI 6292 MMI 
6072 MMI 5299 tMMI 
5297 tMMI 6299 MMI 
6297 MMI 
MCM66700 Motorola 10 x 12 10 MOS/m ±5 MCS2018 MOS 

(Continued) MCS2025 MOS 
" t Military Temperature Range (-55· to 12S·C) • Typical Values 
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MEMORY-Code Converters 

Code Conversion Bits Bits Supply 
From To In Out Process Voltage 

Code Converters 

ASCIl-BCDlC 6 6 PMOS ±12 

ASCII-EBCDIC 6 7 PMOS ±12 

7 8 PMOS ±12 

-12,5 

8 8 PMOS -12,5 

±12 

10 PMOS ±12 

ASCII HOLLERITH 
8 8 PMOS ±12 

9 10 PMOS -24 

ASCII RS244A and VICe Versa 
6 8 PMOS -12,5 

ASCII SELECTRIC 
7 7 PMOS -12,5 

±12 

BCD-BINARY 6 6 Bipolar 5 

BCDIC-ASCII 6 7 PMOS ±12 

BCDIC-EBCDIC 6 7 PMOS ±12 

Baudot-ASCII 5 8 PMOS ±12 

BINARY-BCD 6 6 Bipolar 5 

EBCDIC-ASCII 8 8 Bipolar 5 

P~10S -1215 

±12 

-12,5 

10 PMOS ±12 

Code Conversion Bits Bits Supply 
Device . Source LM From To In Out Process Voltage / 

Code Converters (Cont'd) 

MM4220LR tNational HOLLERITH ASCII I 

MM5220LR National 8 8 PMOS ±t2 

MM4220EK tNational 
MM5220EK National 

MM4220AE tNational HOLLERITH EBCDIC 
MM5220AE . National 8 8 PMOS ±12 
MM4221RR tNationai 
MM5221RR National 9 10 PMOS -24 

MK2503 ~ostek Multiple SELECTRIC, HOLLERITH EBCDIC ASCII and 
MK2601 Mostek 10 Vice Versa 

MM4230QY tNational NMOS -3,5,12 

MM5230QY National 

EA4015 EA Multiple ASCII SELECTRIC, EBCDIC, HOLLERITH 
NMOS -3,5,12 

MM4231 BUS National 
MM5231BUS National ±5 
EA4035 EA SELECTRIC EBCDIC 

8 8 PMOS ±12 
MM4221RQ tNational 
MM5221RQ National 20 

3512A Fairchild 

MM4230KP tNational 
MM5230KP National 

SN54184 tTl 
SN74184 TI 

MM4220AP tNational 
MM5220AP National 
MM4220LR tNational 
MM5220LR National 30 

MM4220EK tNational 
MM4230JT tNational 
MM5220EK National 
MM5230JT National 

MM4220BL tNational 
MM5220BL National 

SN54185A tTl 
SN74185A TI 

N8204 Signetics 

MK2503 Mostek 40 
MK2601 Mostek 

MM4230QX tNationai 
MM4231RP tNational 
MM5230QX National 
MM5231RP National 

N2461 Signetics 

I EA4015 EA I 
9 - -PMOS ±12 I N2430 Signetics I I 
12 8 Bipolar 5 I DM8576AAA National 

EBCDIC-DCDIC 7 6 PMOS ±12 MM4230JT tNational 50 
MM5230JT National 

EBCDIC HOLLERITH 
I 

9 10 MOS -24 EA4034 EA 

PMOS -24 EA4035 EA 

EBCDIC SELECTRIC 
8 8 PMOS ±12 MM4230FE t National 

MM5230FE National 

t Military Temperature Range (-55' to 125'C) * TYPical Values 

Bold face Indicates additional data is provided on the page noted. 
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Device 

MM4230BO 
MM5230BO 
MM4231BUS 
MM5231 BUS 

MM4230QW 
MM5230QW 

EA4034 

MCM6561 
MCM6562 
NC6561 

MCM6591 
NC6591 

MCM68316 

MM4230FE 
MM5230FE 

Source LM 

tNational 
National 60 

tNational 
tNationaJ 

tNationai 
National 

EA 

Motorola 70 
Motorola 
Nilron 

Motorola 
Nitron 

Motorola 

tNational 
National 80 

I 

I I ! 
I I 

I 
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\ MASTER SELECTION. GUIDE 

MEMORY-EAROMs~ FIFOs, UFOs 

Bits Access \ 
r- -

Per TIIT19 Supply Bitsl Data Rate S~y 
Words Word (Max) Ou1p,Jt Voltage Device Source Line Words Word MHz(max) Voltage Device Source Line 

Electrically Alterable ROMs First .. ln First-Out 

1 1 ±20 NOM201 Plessey 16 2 10.0' 5 8X04 Sigletics 

2 ±20 NOM202 Plessey 13 8X03 Signetics 

4 ±20 NOM204 Plessey 4 8.0' 3-15 CD40105B tRCA 
CD40105BE RCA 

8 8 ±20 NOM401 Plessey 
10.0 5 9403C FairchId (1613) 

16 18 1 rnsF -30.-18 NC7035 Nitron 9403M t FIirchId (1613) 

21 16 10 p.sF -20,10 NC7033 Nitron 5 10.0 5 SN74S225 TI 60 

32 16 311sF TS -28 ER2051 GI (1162) 24 4 2.5 5-16 MS618 tRTC 

4 nsF TS -29,5 NCR2051 NCR 32 8 0.5 -12,5 AM2812C AMD 
AM2812M tAMD 

10 nsF TS -28,5 ER20SO GI (1162) 
1.0 -12,5 AM2812AC AMD 

64 4 2 p.sF ±15,5 NC7040 Nitron 10 AM2812AM tAMD 

8 4 nsF TS -29,5 NCR2055 NCR 9 0.5 -12,5 AM2813C AMD 

100 14 3.4 rnsF Serial -35 ERl400 GI (1159) 
AM2813M tAMD 

1.0 -12,5 AM2813AC AMD 
128 8 850 nsF TS 15, AM2813AM tAMD 

12,5,25 
40 9 0.25 -12,5 FR1502E-02 Western 70 

NCRl721 NCR 
0.5 -12,5 FR1502E-01 Western 

1.2 p.sF TS -25,±5 NC7053 Nitron Q) 
1.0 -12,5 33512 Fairctild ~ 256 4 850 nsF TS 15, FRl502E Western 

12,5,25 ::J 
2.0 -12,5 33511 Fairchild C} 

ER1711 GI 
NCR1711 NCR 20 64 4 0.7 -12,5 3341C AMD C 

3341 Fairchild 0 
1 p.sF TS ±15,5 NC7050 Nitron 

1.0 AM2841C AMD --12,5 0 
1.5 p.sF 28, AM2841M tAMD e--"_ CJ> 

15,5,28 3341 A Faircilld CD 
TMM142 Toshiba 7.0 5 57401 tUMI (1654) 80 CJ) 

2 p.sF 24,±12,30 8.0 5 9423 Fairchild '-
CD 

ER1105 GI -10.0 5 67401 MMI (1654) en 
NCR1105 NCR as 

1.2 usF TS -25,±5 NC7054 Nitron Last-In First-Out ~ 

8 800 nsF TS -l0,5, 30 16 4 10.5 5 9406C Fairchild I 12,5,12,26,36 9406M Faircllld 

I1PD454 NEC Micro (1448) 81 4 1.0 5 SR5018 SMC 

950 nsF TS 15, 133 4 1.0 5 SR5017 SMC 
12,5,25 ~ ER1731 GI 

NCR1731 NCR ~ 
~ 

9 1 p.sF T5 -30.-12 MN1102 Panasonic ~: 

512 2 2511SR T5 -30 NC7010 Nitron ~ 
~ 

1024 1 5 IlSF T5 -30.-8.7 NC7051 Nitron 

2511SR T5 -30 NC7010 Nitron 40 
t' 

4 650 nsF T5 -30.-12,5 ER3400 GI (1170) 

900 nsF TS -30.-12,5 NCR2450 NCR 

950 nsF T5 -30,-12,5 ER3401 GI (1170) 

211sF T5 -23,-14,±5 ER2401 GI 
ER2401A GI 
NCR2401 NCR 

8 450 nsF T5 40,5, 
12,5,12,26,36 

I1PD458 NEC lIicro (1454) 

2048 4 1.4 IlSF T5 -23.-14,±5 NCR2810 NCR 50 

1.65J.1sF TS -23.-14,±5 _ ER2805 GI (1164) 
NCR2805 NCR 

2.6 p.sF TS -23,-14,±5 ER2800 GI (1164) 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

ns' -Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

T5-Three-State 

nsR-Nanoseconds at Room Temperature 

OE-Open Ernitter 
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MEMORY-PLAs 

Organization 

PLAs 

Propa
galion 
TIIIl6 output 

Supply 
voltage 

48 Product Terms, 16 Inputs, Field Programmable 
50 nsF OC 5 

TS 

50 Product Terms, 12 Inputs, 6 Outputs, ReId 
Programmable 

35 ns* TS 5 

96 Product Terms, 14 Inputs, Factory Programmable 
150 nsF 5 

Field Programmable Gate Array, 16 Inputs, 9 AND/NAND 
Gates, 9 Outputs, Fl9ld Programmable 

30 nsf OC 

Device 

93458 
82S101 
N82S101 

93459 
82S100 
N82S100 

SN54S330 
SN74S330 

SN54S331 
SN74S331 

DM7575 
DM7576 
DM8575 
0.8576 

Source 

Fairchild 
MMI 
Sig1etics 

Fai'chikI 
MMI 
Signetics 

tTl 
TI 

tTl 
TI 

t National (1285) 
t NatIonal (1285) 

National (1285) 
National (1285) 

LileOrganizatiOn 

Propa
gation 
Tme 

Supply 
Output voltage 

------------~--------~------

50 nsF 

FI9Id Programmable Sequential Machine (for building 
state machines), 48 Transition Terms, 16 Inputs, 8 
Outputs 

oc 
TS 

t Military Temperature Range ( -55" to 125"C) 

OC-Open Collector 

1002 

5 

N82S204 

N82S205 

ns*-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

T8-Three-State 
Bold flee IndicItea additional data Is provided on the page noted. 

/ 
/ 

) 

/ 

Source Lile 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 
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\ 
MEMORY-PROMs \ 

Access 
Organi- Tme No. Supply 
zation (Max) Type Output Pi1S Voltage 

PROMs 

32x8 10 ns· ECL DE 16 -5.2 

20 nsR ECL DE 16 -5.2 

22 nsF ECL DE 16 -5.2 

30 nsF TIL DC 16 5 

TS 16 5 

40 nsF TIL DC 16 5 

TS 16 5 

50 nsF TIL DC 16 5 

TS 16 5 

50 nsR TIL DC 16 5 

TS 16 5 

55 nsF TIL DC 16 5 

TS 16 5 

60 nsF TIL DC 16 5 

TS 16 5 

65 nsF TIL DC 16 5 

TS 16 5 

70 nsF TIL DC 16 5 

TS 16 5 

70 nsR TIL DC 16 5 

TS 16 5 

75 nsF TIL DC 16 5 

TS 16 5 

64x8 75 nsR TIL DC 24 5 

- 24 5 

256x4 12 ns· ECL DE 16 -5,2 

15 ns· ECL DE 16 -5.2 

20 nsR ECl DE 16 -5.2 
(Continued) 

t Military Temperature Range (-55' to 125'C) 

DC-Open Collector 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

Access 
Organi- Tme No. Supply 

Device Source Line zation (Max) Type Output Pins Voltage 

PROMs (Cont'd) 

MC10139A Motorola 256x4 (Cont'd.) , 

SN10139 TI 25 nsR ECL. DE 16 -5.2 

10139 Signetics 

DM74S188 National (1262) 

DM74S288 National (1262) 45 nsF TIL DC 16 5 

AM29750C AMD TS 16 5 

HM7602·5 Harris (1192) 50 nsF TIL DC 16 5 
DMS4S188 t National (1262) 
SN74S188 TI 

AM29751C AMD 10 TS 16 5 
HM7603-S Harris (1192) 
DM54S288 tNational (1262) 
SN74S288 TI 

55 nsF TIL DC 16 5 
HM7602·2 tHarris (1192) 

TS M54730 Mitsubishi 16 5 

6330-1 MMI (1248) 60 nsF TIL DC 16 5 
N82S23 Signelics 
SN54S188 tTl 

HM7603-2 tHarris (1192) 
6331·1 MMI (1248) 20 
N82S123 Signetics TS 16 5 
SN54S288 tTl 

HPROM8256-2 tHarris 
HPROM8256-5 Harris 
IM5600C Intersil 60 nsR TIL DC 16 5 
IM5600M tlntersil 
DM8577 National 
SN54188A tTl TS 16 5 
SN74188A TI 

IM5610C Intersil 30 .. 

IM561OM tlntersil 
65 nsF TIL DC 16 5 

DM8578 National TS 16 5 

AM27S08C AMD 70 nsF TIL DC 16 5 

AM27S09C AMD 

5330-1 tMMI (1248) 

5331·1 tMMI (1248) 

AM29750M tAMD 
S82S23 t Signetics 

TS 16 5 
AM29751M tAMD 
S82S123 t Signetics 40 

DM7577 tNational 

DM7578 tNational 

IM5600CF Intersil 

IM5610CF Intersil 70 nsR TIL DC 16 5 

AM27S08M tAMD 
MB7056 Fujitsu TS 16 5 

AM27S09M tAMD 
MB7051 Fujitsu 75 nsF TIL DC 16 5 

JAN38510/201 tHarris 
HPROM0512-2 tHarris 50 
HPROM0512-5 Harris 
MCM5003A Motorola 
MCM5303A tMotorola TS 16 5 

MCM5004A Motorola 
MCM5304A tMotorola 

GXB1049 Siemens 

Fl0416C Fairchild 
80 nsF TIL DC 16 5 

10149 Signelics 
I (Continued) 

ns·-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

Device Source Line 

MCM10149 Motorola 60 
HM7610A-5 Hams' (1200) 
N82S27 Signelics 
HM7611A-5 Hams (1200) 

93417C Fairchild (1151) 

93427C Fairchild (1151) 

3601-1 Intel 
DM74S387 National (1264) 
N82S126 Signelics 

3621-1 Intel 
DM74S287 National (1264) 70 
N82S129 Signelics 

6300-1 MMI (1248) 

6301·1 MMI (1248) 

93417M t Fairchild (1151) 
HM761()'S Hams (1192) 
M54700 Mitsubishi 
DM54S387 t National (1264) 
29662C Raytheon (1494) CD 
93427M t Fairchild (1151) :2' 
HM7611·S Hams (1192) 80 ::l 

DM54S287 t National (1264) C) 
29663C Raytheon (1494) c: 
IM5603AC Intersil 0 

+'" 
IM5603AM tlntersil ~,, __ O_ 
~PB403 NEe Micro (1462) 

IM5623C Intersil 
IM5623M tlntersil 

'SN74S387 TI 

SN74S287 TI 

AM27LSIOC AMD 90 
AM27S10C AMD 
AM29760C AMD 
MB7057 Fujitsu 
3601 Intel 

. 29660C Raytheon (1494) 
S82S126 tSigneIics 

AM27lS11C AMD 
AM27S11C AMD 
AM29761C AMD 
MB7052 Fujitsu 100 
3621 Intel 
29661C Raytheon (1494) 
S82S129 tSigneIics 

HPROM1024A-2 t Harris 
HPROM1024A-5 Harris 

HPROM1024-2 tHarris 
HPROM1024-5 Harris 

I HM761()'2 Harris (1192) 
530().1 tMMI (1248) 

1

29662M t Raytheon (1494) 
110 

I SN54S387 tTl 

i HM7611·2 tHams (1192) 
5301·1 tMMI (1248) 
29663M t Raytheon (1494) 
SN54S287 tTl 

AM27lS1OM tAMD 
I AM27S10M tAMD 

29660M t Raytheon (1494) 
; 

, 
nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 
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Ie MASTER I 
I 

MEMORY-PROMs (Cont'd) 

Access Access 
Orgari- Tune No. Supply Organi- nne No. Supply 
za1ion (Max) Type Output Pi1s voltage Device Source zation (Max) Type Output Pins VoItag& Device Source lile 

PROMs (Cont'd) 

256x4 80 nsF TIL (Cont'd.) 256x8 1.5 "sF Erasable 
TS 16 AM27lS11M TS 24 -9,5 (Cont'd.) 

AM27S11M 1702A-6 Intei 
29661M ME58563-1 MitslbisIi 

1III1702AQ.8 National (1365) 

(1184) 1.7 "sF Erasable 

(1184) TS 24 ,.10,5 4702A AJw1D 

256x8 
4702A Intel 
MM4702A National 

2.3 "sF Erasable 
TS 24 MM8702A-4 National 

70 nsF m OC 20 5 6308-1 MMI (1248) 512x4 45 nsF TIL 
SN74S470 TI 

TS 20 6309-1 MMI (1248) 
SN74S471 Tl 50 nsF TIL OC 16 5 93436C FairchId (1151) 

N82S130 Sigletics 
75 nsF m OC 20 5 DM54S470 tNational 

29600C Raytheon (1494) TS 16 93446C Fairchild (1151) 
N82S131 Signetics 

TS 20 DM54S471 tNational 
29601C Raytheon (1494) 55 nsF m OC 16 DM74S570 National (1266) 

(J) 29610C Raytheon (1494) 
80 nsF TIL OC 20 5308-1 tMMI (1248) 

:2 SN54S470 tTl TS . 16 DM74S571 National (1266) 
::J 29611C Raytheon (1494) 

(!J TS 20 5309-1 tMMI . (1248) 
SN54S471 tTl 60 nsF TIL OC 16 5 93436M t FIidIIId (1151) 

c: 3602A-2 Intei 
0 90 nsF m OC 24 6335-1 tMMI (1248) 

6305-1 MMI (1248) :;:: 63135-1 MMI 
(.) 

29600M t Raytheon (1494) 
29612C Raytheon (1494) 

(J) 

CD TS 24 5 6336-1 MIll (1248)-
TS 16 93446M t Fairchild (1151) 

en 29601M t Raytheon (1494) 
3622A-2 Intei 

882S114 tS9Jetics 
6306-1 MMI (1248) 

I-
(J) 29613C Raytheon (1494) 

...... 120 nsF TIL en 70 nsF TIL OC 16 5 MB7058 Fujitsu 
a:s HM7620-5 HarrIs (1192) 

::E 550 nsF Erasable 3602 Intel 

TS 24 -9,5 MK3702-1 Mostek 3602A Intel 

650 nsF Erasable 
DM54S570 t National (1266) 

T5 24 -9,5 1702A-2 Intei 
8828130 tSignetics 

1702AL-2 Intel TS 16 MB7053 Fujitsu 

750 nsF Erasable HM7621-5 Harris (1192) 

TS 24 -9,5 9702-1 AMD 3622 Inlel 

MK3702-2 Moslek 3622A Intel 

1III1702AQ-1 National (1365) DMS4S571 t National (1266) 
S82S131 t Signelics 

800 nsF Eiectrically Erasable 
TS 24 5,12 "PD454 Nee IIIcro (1448) 70 nsR TIL OC "16 IM5604C Intersil 

1p.sF 
IM5604M tlntersil 

Erasable 2961 OM t Raytheon (1494) 
TS 24 -9,5 1702A AMD 

1702A Intel TS 16 IM5624C Intersil 

1702AL Intel IM5624M t Intarsil 

M58563 Mitsubishi 29611M t Raytheon (1494) 

MK3702-3 Mostek 75 nsF m OC 16 5305-1 tMMI (1248) 
MM1702AQ National (1365) 29612M t Raytheon (1494) 
f702A Sijrlillics 

T<> . " ~ltl\e • 

'" IV ~I 

-12,5 MM42030 National 29613M 
MM52030 National 

85 nsF TIL 

1.3 11sF Erasable 
TS 24 -9,5 8702A AMD 1 "sF Erasable 

8702A Intel TS 24 -9,f5 TMM121-1 Toshiba 

MM8702A National 
1 "sA Erasable 

1.5 "sF Erasable T5 24 -12,5 MM42030 National 

TS 24 -9,5 1702A-6 AMD MM52030 National 

t Military Temperature Range (-55' to 125'C) ns*-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OC-Open Collector T5-Three-State OE-Open Emitter 

1004 Bold face Indicates addHional data is provided on the page noted. 
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\ 
MEMORY-PROMs (Cont'd) 

Access 
Org;n. Tme ~. SI4lPIY 
zation (Max) Type Output Pm Voltage 

PROMs (Cont'd) 

512x4 (Cont'd.) 
1.5/'SF EraSable 

TS 24 -9,±5 

512x8 45 nsF m OC 20 5 

TS 20 5 

50 nsF m OC 24 5 

TS 24 5 

55 nsF m OC 20 5 

24 5 

TS 20 5 

24 5 

60 nsF m OC 20 5 

24 5 

TS 20 5 

24 5 

65 nsF m OC 20 5 

24 5 

TS 20 5 

24 5 

70 nsF TTL OC 20 5 

24 5 

TS 20 5 

24 5 

75 nsF TTL OC 20 5 

24 5 

TS 20 5 

24 5 
(Continued) 

t Military Temperature Range (-55° to 125OC) 

QC-Open Collector 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

Accf1ss 
Org;n. Tme No. SI4lPIY 

Oe¥ice Sowce lile zation (Max) Type Output PilS Voltage 

PROMs (Cont'd) 

512x8 (Cont'd.) 
80 nsF TTL OC 20 5 

TMM121 Toshiba 

N82S146 SV19Iics 
N82S147 Sigletics 

24 5 
HII764OA-5 Harris (1204) 

1W7641A-5 Harris (1204) 

29620C Raytheon (1494) 

93438C Fairchild (1151) TS 20 5 

29624C Raytheon (1494) 

29621C Raytheon (1494) 
10 24 5 

93448C Fairchild (1151) 
29625C Raytheon (1494) 

H1I7648-5 Harris (1218) 85 nsF m OC 20 5 
HII764OAR-5 Harris (1206) 24 5 
Hf17646R.5 Harris (1212) 
HM7646AR-5 Harris (1212) 
3604A-2 Intel TS 20. 5 
N82S140 S9letics 24 5 
HII7649-5 Harris (1218) 

H1I7641AR-5 Harris (1206) 20 90 nsF TTL OC 24 5 
HII7647R-5 HarrIs (1212) 
3624A-2 Intel 
N82S115 SV19Iics 
N82S141 S9letics 
DM745473 National (1272) 

·0,.745472 National (1272) 

29622C Raytheon (1494) TS 24 5 

D1177S295 National (1270) 
29626C Raytheon (1494) 

29623C Raytheon (1494) 
30 100 nsF TTL OC 24 5 

0M77S296 National (1270) TS 24 5 
29627C Raytheon (1494) 450 nsF Erasable 
6348-1 11111 (1248) TS 24 ±5,12 
29620M t Raytheon (1494) 

9343811 t Fairchild (1151) 
HM7640-5 Harris (1192) 
3604 Intel 
3604A Intel 
IM5605C Intersil 500 nsF Erasable 
6340-1 11111 (1248) 40 TS 24 ±5,12 
MCM7640 Motorola 

550 nsF Erasable 2962411 t Raytheon (1494) 
TS 24 ±5,12 

6349-1 11111 (1248) 
2962111 t Raytheon (1494) 575 nsF EraSable 

TS 24 -12,5 
9344811 t FaRhId (1151) 
HII7641-5 Harris (1192) 
3624 Intel 750 nsF Erasable 

3624A Intel TS 24 -12,5 

IM5625C Intersil 
6341·1 11111 (1248) 50 
MCM7641 Motorola 1 ,.,.sF Erasable 
~B425 NEC Micro (1466) TS 24 -12,5 
2962511 t Raytheon (1494) 

1.25,.,.sF Erasable 
SN74S473 TI TS 24 -12,5 
SN74S475 n 1024x4 35 nsR m OC 18 5 
SN74S472 n 

SN74S474 n TS 18 5 
(Continued) 

ns' -Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

T5-Three-State 

Oe¥ice Sowce lile 

5348-1 tllMi (1248) 
2962211 t Raytheon (1494) 

60 
DM54S473 t National (1272) 

IM5605M tlntersil 
5340-1 tlllli (1248) 
DM87S295 t National (1270) 
2962611 t Raytheon (1494) 

5349-1 tllill (1248) 
2962311 t Raytheon (1494) 
011548472 tNational (1272) 

IM5625M tlntersil 
5341·1 t 11111 (1248) 70 
0M87S296 t National (1270) 
2962711 t Raytheon (1494) 

SN74S473 n 

HII7640-2 tHarris (1192) 
SN74S475 n 

SN74S472 n 

~ HM7641·2 tHarris (1192) 
SN74S474 TI ::J. 

3604-4 Intel 
(!} 

3604L-6 Intel 80 C 
3604AL Intel 0 
M3604 tlntel +:: 
63137-1 MMI .--~; 
63139-1 MMI Q) 
582S140 t8qletics en 
3624-4 Intel .... 
M3624 tlntel Q) 

+J 
582S141 t Siglelics en as 582S115 t Sigletics 

~ 
J1PB405-E NEC Micro (1466) 90 

~ NEe IIicro (1466) 

2704 AMD 
EA2704C EA 
2704 Fairclild ~ 2704 Intel 

~ MM2704 National 
II.-2704 Sigletics ~: 

! EA2704L EA 100 

II EA2704M tEA 

S6834 AMI 
(1067,1563} 

S5204A AlII 
(1057,1591) 

86834-1 AlII (1067) 

110 
1I115204Q National (1369) 

1IM4204Q NatIonal (1369) 

SN54S477 tTl 
SN74S477 n 

SN54S476 tn 

nsR-Nanoseconds at Room T6Il1J6r3ture 

OE-Open Emitter 

1005 



Ie MASTER 

MEMORY-PROMs (Cont'd) 

Access Access 
Organi- TIne 0rgD Tme No. Supply 
zaIion (Max) Type zalion (Max) Type Output Pins VoI1age , Device Source Lile 

PROMs (Cont'd) 

1024x4 35 nsR m 1024x8 80 nsF TIL TS 24 

55 nsF m 

60 nsF m OC 18 5 3605-2 Intel 
6350-1 MMI (1248) 
6352-1 MMI (1248) 
DM74S572 National (1268) 85 nsF TIL 

N82S136 Sig:lelics 

TS 18 3625-2 Intel 90 nsF m 
6351·1 MMI (1248) 
&353-1 MMI (1248) 
DM74S573 National (1268) 
N82S137 $9letics 

70 nsF m OC 18 5 93452M t Flirdild (1151) 
MB7059 Fujitsu 
HM7642-5 Harris (1192) 
3605 Intel 
MCM7642 Motorola 

Q) 
p.PB406 NEe IIicro (1470) 

"0 TS 18 5 93453M t FIidIId (1151) 
::J MB7054 Fujitsu 
C) HM7643-5 Harris (1192) 

100 nsF m 3625 Intel c: MCM7643 Motorola 0 - p.PB426 NEC IIIcro (1470) 110 nsF m 0 
~ 
Q) 75 nsF m en 125 nsF m 
to.. 
Q) 

TS 18 5 5351·1 tMMI (1248) -en 5353-1 tMMI (1248) «1 
~ DM54S573 t National (1.) 

80 nsF m 

8S nsF TIL 

250 nsF TIL 
100 nsF m 

300 nsF Erasable 
lCi24x8 45 nsF TIL TS 24 ±5,12 MCM27A08L Motorola 

MCM68A708L Motorola 

60 nsF m 350 nsF Erasable 
TS 24 ±5,12 2708-1 Fairchild (1093) 

2708-1 Intel 
70 nsF m TMS2708-35 TI 

TS 24 5 N82S181 Sig1etics 450 nsF E'ect~cal!y Erasable 
N82S2708 Sigle!ics TS 24 5,12 JLPD458 NEC IIcro (1454) 

80 nsF , ilL OC 24 5 HiI168O-5 Harris (1220) Erasable 
HII768OP-5 Harris (1232) TS 24 5 2758 Intel 
HIf76m.5 Harris (1226) ±5,12 2708 AMD 
HIfl68ORP.5 Harris (1234) EA2708C EA 
3608 Intel 2708 Fairchild (1093) 
29640C Raytheon (1494) MB8518H Fujitsu 
S82S136 t Sigletics 2708 Intel 

TS 24 5 HM7608-5 HarrIs (1235) M2708 tlntel 
HM7681-5 Harris (1220) MK2708 Mostek 
Hll7681P-5 HarrIs (1232) MCM2708L Motorola 
Hll7681R-5 Harris (1226) MCM68708 Motorola 

(Continued) 

t Military Temperature Range (-55· to 125OC) ns--Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OC-Open Collector TS-Three-State OE-Open Emitter 

1006 Bold face indicates additional data Is provided on the page noted. 
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\ 
MEMORY-PROMs (Cont'd) 

N;cess 

Organ- Trne No. 
zatioo (Max) Type Output PilS 

PROMs (Cont'd) 

1024x8 450 nsF Erasable 
TS 24 

NMOS TS 24 

500 nsF Erasable 
TS 24 

550 nsF Erasable 
TS 24 

650 nsF Erasable 
TS 24 

2048x4 80 nsF TIL OC 18 

20 

TS 18 

20 

100 nsF TIL OC 18 

TS 18 

125 nsF TIL OC 18 

TS 18 

2048x8 80 nsF m OC 24 

TS 24 

100 nsF TIL OC 24 

TS 24 

450 nsF Erasable 
TS 24 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

IC MASTER 1978 

~ 
Voltage 

±5.12 

±5.12 

±5.12 

±5.12 

±5.12 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

±5.12 

MASTER SELECTION GUIDE 

N;cess 

Orgari- Trne No. ~ 
Device Sotrce l.ile zatioo (Max) Type Output PilS Voltage Device Sotrce l.ile 

(Coot'd.) 
MCM68708l Motorola 
MM2708 National 
2708 S91etics 
TMS27L08 n 
TMS2708 n 
TMS2708M tTl 

MCM27~CP Motorola 

10 
EA2708L EA 

EA2708M tEA 
TMM322C Toshiba 

MB8518E Fujitsu 

HII7684-5 HarrIs (124.2) 
HII7684P-5 Harris (1243) 

HII7686-5 Harris (1244) 
HII7686P-5 HarrIs (1246) 20 
HII7686R-5 Harris (1245) 
HII7&86AP-5 HarrIs (1247) 

HII7685-5 Harris 
(1242,1244) 

HII7685P-5 Harris (1243) 

HM7687-5 Harris (1244) 
tfII7687P.5 Harris (1246) 
IfII7&87R.5 Harris (1245) 
HII7687RP-5 Harris (1247) 

N82S184 SigletiCs 30 

N82S185 Siglelics 

582S184 tSigleIics 

582S185 tSigneIics 

N82S190 S91etics 
N82S191 Siglelics 

582S19O tSigleIics 

582S191 t Signelics 

MBM2716 Fujitsu 
2716 Intel 40 
"P02716 NEC Micro (1492) 

MCM2716 Motorola 
MCM2717 Motorola 
TMS2716 TI 

ns*-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

T5-Three-State 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 
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Ie MASTER 

MEMORY-RAMs 

Ac£ess 
Organi- Tn No. 
zaIion (Max) Type Output Pins 

Dynamic 

1024xl 60 nsf NMOS - 18 

100 nsf PMOS - 18 

110 nsF PMOS - 18 

120 nsF NMOS - 18 

PMOS - 18 

125 nsF PMOS - 18 

145 nsF PMOS - 18 

150 nsF PMOS - 18 

22 

205 nsF PMOS - 18 

220 nsF PMOS - 18 

300 nsF PMOS - 18 

400 nsF PMOS - 16 

500 nsF PMOS - 16 

800 nsF PMOS - 16 

/2048Xl 350 nsF PMOS - 22 

460 nsF PMOS - 22 

4096xl 70 nsF NMOS - 22 

80 nsF 12l TS 16 

100 nsF 12l TS 16 

NMOS TS 18 

22 

TS 22 

120 nsF 12l TS 16 

125 nsR NMOS TS 18 

22 

135 nsF NMOS TS 22 

140 nsF NMOS TS 18 

150 nsf NMOS TS 16 

Supply 
Voltage Device 

±'5 EA1500A 

19,22.5 SYll03A-X 

19,22.5 1103A-X 

±15 EAl500A-1 

19,22.5 Sl103X 

19,22.5 S1103A·X 

19,22.5 Sl103A-l 
1103A-l 
1103A-2 
1103A-l 
1103A-2 
SY1103A-1 

19,22.5 Sl103-1 
HM3503-1 
1103-1 
1103-1 

20,22,7 TMS4063 

20,22.5,7 1M6002·11 
6002 

20,22,7 TMS4062 

16,19.5 S1103A 
1103A 
1103A 
SV1103A 

19,22.5 S146 
1103-146 

19,22.5 HM3503-2 

16,19.5 Sl103 
HM3503 
1103 
ITTll03 

1"
00 

MN1003 
1103 

-12,5 I S4006 
I I MK4006 

-12,5 S4008 
I MK4008 

-12,5 I 54008-9 

11M6003.11 -15,8,5 
600311 

-15,8,5 1M6003-10 
600314 

-5.2,7,12 MB8215H 

5 934818 

5 93481 A 

±5,12 MM5287A·l 

-5.2,7,12
1 

MB8215E 

±5,12 MII528OA·1 

5 93481 

-5,J2 MM527OA·2 
MM5271A·1 

±5,12 M1I528OA·2 

±5,15 p.PD411-4 

-5,12 MM5271 

±5,12 M4027·2 

Source 

EA 

Synertek 

Rockwell 

EA 

AMI 

AMi 

AMI 
Intel 
Intel 
Rockwell 
Rockwell 
Synertek 

AMI 
Hitachi 
Intel 
Nortec 

TI 

Intersil 
Nortec 

TI 

AMI 
Intel 
Rockwell 
Synertek 

AMI 
Nortec 

Hitachi 

AMI 
Hitachi 
Intel 
ITT 
Nortec 
Panasonic 
Signe1ics 

AMI 
Mostek 

AMI 
Mostek 

AMI 

Intersil 
Nortec 

Intersil 
Nortec 

Fujitsu 

Fairchild 

Fairchild 

National 

Fujitsu 

National (1339) 

Fairchild 

National (1328) 
National (1333) 

National (1339) 

NEC IIIcro (1375) 

National (1333) 

Fairchild (1118) 

Line 

10 

20 

30 

I 
I 

I 
I 
i 

1
40

1 

I 
I 

50 

Access 
Organi- Ttme No. Supply 
zation (Max) Type Output Pins Voltage 

Dynamic (Cant'd) 

4096xl 150 nsF NMOS TS 16 ±5,12 

18 -5,12 

22 ±5,12 

200 nsf NMOS TS 16 ±5,12 

18 -5,12 

22 ±5,12 

-3,5,12 

220 nsF NMOS TS 22 ±5,12 
(Continued) (Continued) 

t Military Temperature Range (-55' to 125"C) 

OC-Open Collector 

1008 

ns*-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

Bold face indicates additional data is provided on the page noted. 

Device 

(Cont'd.) 
MB8227H 
2104A-l 
MK4027-2 
MCM4027-2 
MCM4227·2 
~14A-3 

2627·2 
TMS4027·15 

MM5270A 
MM5271A 
~18-3 

MB8107V 
2707C-l 
MCM6605A·1 
MM5280A 
p.P0411-3 

EA4060-2 
EA4116 
M4027-3 
MB8224H 
MB8227E 
2104A-2 
MK4027-3 
MK4027-83 
MK4227-3 
MCM4027·3 
MCM4227-3 
p.PD414-2 
p.P0414A-2 

4096 
2627-3 
TMS4027-20 
TMM415-3 

9050E 
IM727~11 

MM5270 
MM5271 
~18-2 
SV5270 
TMS4Q50.2 

1
9060E 

I EA21UlB 
EA4122-2 
MB8107H 
2107C-2 
IM7280-11 
M58755-1 
MCM6605A-2 
MM5280 

I MM5281 
! uPD411A·2 
I' .. DIU11.' 

/"' w~ ... 

p.P0411-2M 
MN1001-2 
M340A 
2680 
SV5280 
TM~2 

TMM414 

TMS4~2 

EA2107B-2 

Source Line 

Fujitsu 
Intel 
Mostek 60 
Motorola 
Motorola 
NEC IIIcro 

(1395,1488) 
Sigletics 
TI 

National (1328) 
National (1333) 
NEC IIIcro (1412) 

Fujitsu 70 
Intel 
Motorola 
National (1339) 
NEC IIIcro (1375) 

EA 
EA 
FaIrchId (1118) 
Fujitsu 
Fujitsu 
Intel 80 
Mostek 
Mostek 
Mostek 
Motorola I Motorola 1 
NEC IIIcro (1395) I 
NEC IIIcro I (1395,1488) 1 

Rockwell I 

90
1 

SigIetics 
Tl 

I 
Toshiba 

AMD 
Intarsil I 
National (1325) 

I 
National (1333) 
NEC IIIcro (1412) 
Synertek I TI 

1,001 AMD 
EA i EA 
Fujitsu 
Intel 
Intersil 
MitsubisIi 
Motorola 
National (1336) 
National I I 
NECMicro (1382) 11101 
NEe rt.cro (1375; 
NEe Micro (1390) 
Panasonic 
SGS 
Signetics 
Synertek 
TI 
Toshiba 

n 
EA 120 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 

Ie MASTER 1978 



iIy 

iQe Device 

HD10145 

MCM10145 

10145 

9410C 

AM27S02C 
SN74S289 
93404C 
93404M 
3101A 
6560 
DM74S289 
N3101A 
SN74S289 

AM27S03C 
SN74S189 
93405C 
93405M 
6561 
DM74S189 
74S189 
SN74S189 

DM85S68 

AM27S02M 
M3101A 

AM27S03M 

SN54S289 
DM54S289 
N82S25 
S3101A 
74S89 
SN54S289 

SN54S189 
DM54S189 
DM8599 
54S189 
SN54S189 

DM75S68 

3101 
3101 
5560 
DM7489 
S82S25 

5561 

SN7489 
7489 
HM2502 
IM5501C 
IM5501M 
M53289 
MC4064 
SN7489 
7489 

AM27LS02C 

AM27LS03C 
DM7599 
Dll74lS189 

31013 
M3101 

L6560 

ns' -Nanosecor 

\ 
MEMORY-RAMs (Cont'd) 

AcJ;ess 

Organi- Tme No. ~ 
zaIioo (Max) Type Output PIIs Voltage 

Dynamic (Cont'd) 

4096x1 (Cont'd.) 
230 nsF NMOS TS 16 ±5,12 

250 nsF NMOS TS 16 ±5,12 

18 -5,12 

22 ±5,12 

-3,5,12 

270 nsF NMOS TS 18 -5,12 

22 ±5,12 

280 nsf NMOS TS 16 ±5,12 

22 ±5,12 

300 nsF NMOS TS 16 ±5,12 

(Continued) 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

N:t:tISS 
Organi- Tme No. St4JpIy 

Device Source \I.i1e zation (Max) Type Output PIIs Voltage 

Dynamic (Cont'd). 

4096x1 300 nsf NMOS TS 16 ±5,12 
MB8224E Fujitsu 

EA4060-1 EA 
114027-4 FIirdIId (1118) 
4096-3 Fairclild 
MB8227N Fujitsu 18 -5,12 
2104A-3 Intel 
1U7Q05.11 Intersil 
MK4027-4 Mostek 
MK4027-84 Mostek 10 
MK4096-6 Mostek 22 ±5,12 
MK4096-77 Mostek 
MK4Q96.86 Mostek 
MK4227-4 Mostek 
MCM4027-4 Motorola 
MCM4Q96.6 Motorola 
MCM4227-4 Motorola 
MCM6604A·2 Motorola 
11P0414-1 NEC IIIcro (1395) 
11P0414A-1 NEe Micro 20 

(1395,1488) 
2660 8qletics 
2660-3 Sigletics 
TMM415-4 Toshiba 

90500 AMO -3,5,12 
MM5271 National (1333) 
11PD418-1 NEe IIIcro (1412) 350 nsF NMOS TS 16 ±5,12 

SY5271 Synertek 
TMS4050-1 TI 
TMS4051-1 TI 30 

9060D AMO 
EA4122-1 EA 
MB8107E Fujitsu 
2107C Intel 
MM5281 National 
~11·1 NEC IIIcro (1375) 
~11·1M NEe IIIcro (1390) 

18 -5,12 
~11A-1 NEC Micro (1382) 
MN1oo1-1 Panascnc 22 ±5,12 
SY5281 Synertek 40 
TM~l TI 
TMM414-1 Toshiba 

TMS4030-1 n 400 nsF NMOS TS 18 ±5,12 

IM727D-12 Intersil 
MM4270 National (1311) 420 nsF NMOS TS 22 ±5,12 
MM5270-5 NatIonal (1331) 8192x1 150 nsF NMOS TS 22 ±5,12 
EA2107B-4 EA 200 nsF NMOS TS 16 ±5,12 
IM72SD-12 Intersil 
M58755-2 ~ 
MM4280 National (1314) 50 22 ±5,12 

MM5280-5 National (1342) 300 nsF NMOS TS 16 ±5,12 
M340B SGS 
2680-1 Sig1etics 

16384x1 120 nsF NMOS TS 16 ±5,12 
MB8224N Fujitsu 

2107A-l Intel 150 nsf NMOS TS 16 ±5,12 

EA4060 EA 
114027-5 Flichild (1118) 
4096-4 Fai'cI'iId 
2104A-4 Intel 
1U7005-12 Intersil 60 
MK4096-16 Mostek 
MK4Q96.86 Mostek 
MCM6604A-4 Motorola 
/lPD414 NEC Micro (1395) 200 nsF NMOS TS 16 ±5,12 

(Continued) 

ns· -Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

Device Source l.Jle 

(Cont'd.) 
~14A NEe IIcro 

(1395,1418) 
4096-4 Rockwell 
2660-1 Siptics 

9050C - AMO 70 
/lPD418 tEe IIcro (1412) 
SY4050 Synertek 
TMS4050 n 
TMS4051 n , . 

9060C AMO 
EA2W7B-L EA 
EA4122 EA 
MB8107N Fujitsu 
HM4503-1 Hitachi 
HM4507 Hitachi 80 
2107C-4 Intel 
MCM6605A Motorola 
/lPD411 NEe IIcro (1375) 
JlPD411-11 NEC IIIcro (1390) 
~11A NEe IIcro (1382) 
MN1oo1 Panasri: Q) 

HYB4060 Siemens :2 
TMS4060 TI ::J. 

TMS4030 n 
(!) 

C 
4096-5 FairdiId 90 .Q 
2104A Intel ..-
1M7005-13 Intersit 0 

-""- Q)" 
MK4096-11 Mostek 
MK4Q96.85 Mostek Q) 

MK4200-11 Mostek en 
MCM4Q96.11 Motorola J.... 

MCM6604A Motorola 
Q) ..-

11P0414-E NEe MIcro (1395) en 
«So 

4096-5 Rockwell 
~ 2660-2 Sig1etics 100 

1U727D-14 Intersit 

~11-E NEe IIIcro (1375) 
~11A-E NEe IIIcro (1382) 
M340C SGS 
2680-2 Sig1etics 

~ HM4503 Hitachi 
~ 2675 Sig1etics 
~ 

9107-6 AMO ~. 

7008-10 Intersil ~ 
~. 

2108-2 Intel 110 

II 2109-2 Intel 

7008-11 Intersil 

2108-4 Intel 
2109-4 Intel 

MB8116 Fujitsu 
MK4116-1 Mostek 

F16K2 Flichild (1110) 
MB8116H Fujitsu 
2117-2 Intel 
MCM4116-15 Motorola 120 
MK4116-2 Mostek 
/lPD416-3 NEC IIicro (1402) 
2690-2 Sig1etics 
TMS4116-15 ·n 
Z6116-2 Zilog 

MB8116E Fujitsu 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access 
Organi- Trne No. Supply 
zation (Max) Type Output Pins VoHage Device 

Dynamic (Cont'd) 

16384xl 200 nsF NMOS TS 16 ±5,12 (Cont'd.) 
2116-2 
2117-3 
MK4116-3 
MCM4116-20 
MM5290-3 
p.PD416-2 
2690-3 
TMS4116-20 
Z6116-3 

250 nsF NMOS TS 16 ±5,12 F16K3 
MB8116N 
2116-3 
2117-4 
7116-11 
MK4116-4 
MCM4116-25 
MM5290-4 
p.P0416-1 
2690-4 
TMS4116-25 

Q) TMM416-4 Q) 

"0 Z6116-4 
"0 

:J :J 
(!J 300 nsF NMOS TS 16 ±5,12 F16K4 (!J 

2116-4 
C C 2117-4 0 .2 ..... MCM4116-30 ..... 

0 J-lPD416 0 
Q) Q) 

(J) 
350 nsF NMOS TS 16 ±5,12 F16KS .. 0) 

en 2116 en 
10.-

Bubble Memories 
10.-

0) Q) ..... ..... 
C/) 

92,304 Bits (641x144xl) 
C/) 

«S «S 
:E 16 TBM0103 ~ 

CCD Memories 

910 Bits (455x2) 
16 CCD321 

9216 Bits(1024x9) 
16 CCD4SOA 

CCD450B 

18 CCD451 A 
CCD451B 

16,384 Bits (256x64x1) 
18 2416 

65,536 Bits(256x256) 
18 2464 

65,536 Bits(4096x16x1) 
16 F464 

MCM0464 
TMS3064 

Static 

4x4 20 nsR TTL OC 16 25LS17OC 
25LS170M 

TS 16 25LS67OC 
25LS670M 

30 nsR TTL OC 16 54LS170 
74LS170 

t Military Temperature Range (-55' to 125'C) ns * -Nanosecor 

OC-Open Collector. 

1010 Bold face Ir 

Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access 
Organi- TIffi6 No. Supply 
zation (Max) Type Output Pins Voltage 

Static (Cont'd) 

128x8 (Cont'd.) 
250 ns* NMOS TS 24 5 

350 nsF NMOS TS 24 5 

. 350 ns* CMOS TS 24 5 

360 nsF NMOS TS 24 5 

450 nsF NMOS TS 24 5 

1 J-lsF NMOS TS 24 5 

128x9 500 nsF CMOS TS 22 5 

. 256x1 15 nsF ECL OE 16 -5.2 

25 nsF ECL OE 16 -5.2 

26 nsR ECL OE 16 -5.2 

30 nsF ECL OE 16 -5.2 

30 nsR ECL OE 16 -5.2 

35 nsF ECL OE 16 -4.25 

-5.2 

TTL TS 16 5 

35 nsR ECl OE 16 -5.2 

40 nsF ECl OE 16 -5.2 

TTL OC 16 5 

TS 16 5 
I 

I 45 nsF TTL OC 16 5 

j TS 16 5 

50 nsF TTL OC 16 5 

TS 16 5 

I 

I 55 nsF m DC 16 5 

TS 16 

60 nsF TTL OC 16 5 
(Continued) 

t Military Temperature Range (-55' to 125'C) 

OC--Open Collector 

1012 

Device 

MCM68Bl0 

MCM6810A 

CDP1823SC 

MCM68A10 

MCM6810A-1 

S6810 

MN1101 

Floo414 
Fl0414 
MB7042 
MCM10152 

/lPB10144 

MCM10144 

Fl0410C 
10144 

SP10144 

F10411C 

MBM10410 
HM2105 
RC10144 

AM27lS00AC 

SN10144 

Rl10144 

N82S117 

93421AC 
93421AC 
N82S116 

AM27lS01C 
AM29720C 
93410AC 
93411AC 
93411AC 

AM27lS00c 
AM27lSOOAM 
AM29721C 
93l420C 

N82S17 
74S301 

93421C 
OM74S2oo 
RC5340 
93421C 
N82S16 
74S2OO 
74S201 

AM27LS01M 
I A~.12972~.1 

93411C -
6530 
RC5330 
93411C 

AM27LSOOM 
AM29721M 
93L420M 
6531 

AU27S01BC 

Source 

Motorola 

Motorola 

RCA 

Motorola 

Motorola 

AMI (1061) 

Panasonic 

Fairchild 
Fairchild 
Fujitsu 
Motorola 

NEC America 

Motorola 

Fairchild 
Signetics 

Plessey 

Fairchild 

Fujitsu 
Hitachi 
Raytheon 

AMO 

TI 

Raytheon 

Sigletics 

Fairchild 
Raytheon 
8qletics 

AMO 
AMO 
Fairchild 
Fairchild 
Raytheon 

AMO 
tAMD 

AMD 
Fairchld 

Signetics 
Signetics 

Fairctild 
National 
Raytheon 
Raytheon 
Signetics 
Signetics 
Signetics 

tAM D 
tAMD 

Fairchild 
MMI 
Raytheon 
Raytheon 

tAMD 
tAMO 
t Fairchild 

MMI 

AMD 

Una 

10 

20 

I 

I 
I~ 
I 
I 

I 
I 
i 

I 
I 

40 

I I 
I I , 
I I 

Iso 

Access 
Organi- TIme 
zation (Max) 

Static (Co nt' 

256xl 60 nsF 1 

---
65 nsF 1 

---
70 nsF T 

75 nsF T 

80 nsF T 

80 nsR T 

90 nsF T 

95 nsF T 

100 nsF C -
T 

115 nsF T 

130 nsF T 

150 ns* C 

200 ns' C 

300 ns' C: 

380 nsR Ci 

400 nsR CI 

500 nsR CI 

ns*-Nanoseconds Typical nsF-Nanoseconds over Full 

TS-Three-State 

Bold face indicates additional data is provided on the peg 



MEMORY-RAMs (Cont'd) 

J.IXJ!JSS 
Orgari- fine No. ~ 
zatioo (Max) Type Output PilS Voltage 

Dynamic (Cont'd) 

4096x1 (Cont'd.) 
230 nsF NMOS TS 16 ±5,12 

250 nsF NMOS TS 16 ±5,12 

18 -5,12 

22 ±5,12 

·3,5,12 

270 nsF NMOS TS 18 ·5,12 

22 ±5,12 

280 nsf NMOS TS 16 ±5,12 

22 ±5,12 

300 nsF NMOS TS 16 ±5,12 

(Continued) 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

Ie MASTER 1978 

MASTER SEL~CTI()N GUIDE 

J.IXJ!JSS 
Orgari- Tme No. ~ 

Device Source \I.ile zation (Max) Type Output PilS Voltage 

Dynamic (Cont'd). 

4096x1 300 nsf NMOS TS 16 ±5,12 
MB8224E Fujitsu 

EA4060-1 EA 
114027~ Fai'c:Iid (1118) 
4096-3 Fairchild 
MB8227N Fujitsu 18 -5,12 
2104A-3 Intel 
1M7005-11 Intersil 
MK4027-4 Mostek 
MK4027-84 Mostek 10 
MK4096-6 Mostek 22 ±5,12 
MK4096-77 Mostek 
MK4096-86 Mostek 
MK4227-4 Mostek 
MCM4027-4 Motorola 
MCM4096-6 Motorola 
MCM4227-4 Motorola 
MCM6604A·2 Motorola 
j1PD414-1 NEC IIIcro (1395) 
j1PD414A-1 NEC IIIcro 20 

(1395,1488) 
2660 S91e1ics 
2660·3 Signelics 
TMM415-4 Toshiba 

90500 AMD -3,5,12 
11115271 National (1333) 
"PD418-1 NEe IIIcro (1412) 350 nsF NMOS TS 16 ±5,12 

SY5271 Synertek 
TMS405O-1 TI 
TMS4051·1 TI 30 

9060D AMD 
EA4122-1 EA 
MB8107E Fujitsu 
2107C Intel 
MM5281 National 
!ll'D41H NEe IIIcro (1375) 
!ll'D411·1M NEC IIicro (1390) 

18 -5,12 !ll'D411A-1 NEC IIicro (1382) 
MN1oo1-1 Panasonic 22 ±5,12 
SY5281 Synertek 40 
TMS4060-1 TI 
TMM414·1 Toshiba 

TMS4030-1 TI 400 nsf NMOS TS 18 ±5,12 

IM7270-12 Intersil 
11114270 National (1311) 420 nsF NMOS TS 22 ±5,12 
11115270-5 National (1331) 8192x1 150 nsF NMOS TS 22 ±5,12 
EA2107B-4 EA 200 nsF NMOS TS 16 ±5,12 
IM7280-12 Intersil 
M58755·2 Mi1slbshi 
11114280 National (1314) 50 22 ±5,12 

MM5280-5 National (1342) 300 nsF NMOS TS 16 ±5,12 
M340B SGS 
2680-1 SigleIics 

16384xl 120 nsF NMOS TS 16 ±5,12 
MB8224N Fujitsu 

2107A·l Intel 150 nsF NMOS TS 16 ±5,12 

EA4060 EA 
114027-5 Fai'c:Iid (1118) 
4096-4 Fairchild 
2104A-4 Intel 
1M7005-12 Intarsil 60 
MK4096-16 Mostek 
MK4096-86 Mostek 
MCM6604A-4 Motorola 
p.PD414 NEC IIicro (1395) 200 nsf NMOS TS 16 ±5,12 

(Continued) 

ns" -Nanoseconds Typical nsF-Nanoseconds over Fu" Temperature Range 

TS-Three-State 

Device Source l.ile 

(Coot'd.) 
j1PD414A NEe IIcro 

('.'. 
4096-4 Rockwell 
2660-1 S91etics 
9050C - AMD 70 
p.PD418 NEe IIcro (1412) 
SY4050 Syn9rtek 
TMS4050 n 
TMS4051 n 
9060C AMD 
EA2107B-L EA 
EA4122 EA 
MB8107N Fujitsu 
HM4503-1 Hitachi 
HM4507 Hitachi 80 
2107C-4 Intel 
MCM6605A Motorola 
p.PD411 NEC IIcro (1375) 

1'1'041'" NEC IIcro (1380) 
"PD411A NEe IIcro (1382) 
MN1oo1 Panasalc CD 
HYB4060 Siemens ~ 
TMS4060 n :::::J 

TMS4030 n 
(!) 

4096-5 Fairctild 90 
C 
0 

2104A Intel -1M7005-13 Intersi\ 0 
--2 MK4096-11 Mostek 

MK4096-85 Mostek (J) 

MK4200-11 Mostek 
(/) 

MCM4Q96.11 Motorola ~ 

MCM6604A Motorola 
(J) -"PD414-E NEe Micro (1395) C/) 
tG 

4096-5 Rockwell ~ 2660-2 S91etics 100 

1M7270-14 Intarsil 

I !ll'D411'£ NEe IIIcro (1375) 
!lPD411A-E NEC IIcro (1382) 
M340C SGS 
2680-2 Siptics 

~ 
HM4503 Hitachi 

~ 2675 SipIics iIIIII 
9107-6 AMD .: 

7008-10 Intersil ! 

II 2108·2 Intel 110 
2109-2 Intel 

7008-11 Intersil 

2108-4 Intel 
2109-4 Intel 

MB8116 Fujitsu 
MK4116-1 Mostek 

F16K2 Fai'c:Iid (1110) 
MB8116H Fujitsu 
2117-2 Intel 
MCM4116-15 Motorola 120 
MK4116-2 Mostek 
p.PD416-3 NEe IIcro (1402) 
2690-2 Siptics 
TMS4116-15 n 
Z6116-2 Zilog 

MB8116E Fujitsu 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 

1009 



Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access Access 
Organi- TIme No. Supply Organi- Time No. Supply 
zation (Max) Type Output Pins Votiage Device Source zation (Max) Type Output Pins Voltage Device Source 

Dynamic (Cont'd) Static (Cont'd) 

16384x1 200 nsF NMOS TS 16 ±5,12 (Cont'd.) 4x4 (Cont'd.) 
2116-2 Intel 40 nsR m OC 16 SN54LS170 tAMD 
2117-3 Intel SN74LS170 AMD 
MK4116-3 Mostek 54170 t Fairchild 
MCM4116-20 Motorola 74170 Fairchild 
MMS290-3 National (1344) 54LS170 t Fairchild 

IlPD416-2 NEe Micro (1402) 74LS170 Fairchild 
2690-3 Signetics ZN54170 tFerranti 

TMS4116-20 TI ZN74170 Ferranti 

Z6116-3 Zilog Im4LS170 ITT 

250 nsF NMOS TS 16 ±5,12 F16K3 FairChild (1110) 
SN54LS170 tMotorola 
SN74LS170 Motorola 

MB8116N Fujitsu DM54170 tNational 
2116-3 Intel DM74170 National 
2117-4 Intel DM54LS170 tNational 
7116-11 Intersit DM74LS170 National 
MK4116-4 Mostek 54170 tRaytheon 
MCM4116-25 Motorola 74170 Raytheon 
MMS290-4 National (1344) 54LS170 t Si!Jletics 
jlPD416-1 NEe IIicro (1402) 74LS170 Signetics 
2690-4 Signetics SN54170 tTl 
TMS4116-25 TI SN74170 TI 

Q) TMM416-4 Toshiba SN54LS170 tTl U Z6116-4 Zilog SN74LS170 TI 
:J 
(!J 300 nsF NMOS TS 16 ±5,12 F16K4 Fairchild (1110) TS 16 SN54LS670 tAMD 

2116-4 Intel SN74LS670 AMD c: 2117-4 Intel 54LS670 t Fairchild 0 ... MCM4116-30 Motorola 74LS670 Fairchild 
0 ,...PD416 NEe Micro (1402) Im4LS670 ITT 
Q) 

SN54LS670 tMotorola 350 nsF NMOS TS 16 ±5,12 F16KS Fairchild (1110) Q) SN74LS670 Motorola 
CJ) 2116 Intel 

DM54LS670 tNational 
to... 

Bubble Memories 1)ij74LS670 National 
Q) ... 54LS670 tRaytheon 
(J) 

92,304 Bits (641xI44x1) 74LS670 Raytheon as 
~ 16 TBM0103 TI 54LS670 t Signetics 

74LS670 Signetics 
CCD Memories SN54LS670 tTl 

SN74LS670 TI 
910 Bits (455x2) 

16 CCD321 Fairchild 

9216 Bits(1024x9) 
16 CC0450A Fairchild 4x8 

CCD450B Fairchild 

18 CCD451 A Fairchild 
CCD451B Fairchild 

16,384 Bits (256x64x1) 
8x2 

18 2416 Intel 

65,536 Bits(256x256) 
18 2464 Intel 

65,536 Bits(4096x16x1) 
16 F464 Fairchild (1083) 8x4 

MCM0464 Motorola 
TMS3064 TI 

1M 

Static 20 nsR TTL OC 14 SN5481A tTl 
SN7481A TI 

4x4 20 nsR TTL OC 16 25LS170C Raytheon 
16 5 SN5484A tTl 

25LS170M tRaytheon 
SN7484A il 

is 16 5 25LS670C Raytheon 
35 nsA TTL OC 14 MC4004 Motorola 

25LS670M tRaytheon 
MC4005 Motorola 
MC4304 tMotorola 

30 nsA TTL OC 16 54LS170 tRaytheon MC4305 tMotorola 

74LS170 Raytheon 16x4 6 nsR ECL OE F10145 Fairchild 

t Military Temperature Range (_559 to 125"C) ns*-Nanoseconds Typical nsF-Nanoseconds over Full T ernperature Range nsR-Nanoseconds at Room Temperature 

QC-..()pen Collector . TS-Three-State OE-Open Emitter 

1010 Bold face indicates additional data. is provided on the page noted. 
Ie MASTER 1978 



MEMORY-RAMs (Cont'd) 

Access 
Organi- Trne No. Supply 
zation (Max) Type Output Pins Voltage 

Static (Cont'd) 

16x4 (Cont'd.) 
10 ns' ECl OE 16 -5.2 

15 nsF ECl OE 16 -5.2 

15 nsR 16 ECl OE -5.2 

20 nsF TIL TS 18 5 

35 nsF TIL OC 16 5 

TS 16 5 

40 nsF TIL TS 18 5 

45 nsF TIL OC 16 5 

TS 16 5 

50 nsF TIL OC 16 5 

TS 16 5 

55 nsF TIL TS 18 5 

60 nsF TIL OC 16 5 

TS 16 5 

60 nsR TIL OC 16 5 

70 nsF TIL OC 16 5 

TS 16 5 

75 nsF TIL OC 16 5 

80 nsF TIL OC ·16 5 
(Continued) 

t MIlitary Temperature Range (-55' to 125'C) 

OC-Open Collector 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

Access 
Organi- Time No. Supply 

Device Source Line zatlon (Max) Type Output Pins Voltage Device ~ Line 

Static (Cont'd) 

16x4 80 nsF TIL OC 16 5 (Cont'd.) 
HD10145 Hitachi DM5489 t National (1287) 

MCM10145 tMotorola 
DM7~LS289 National 

10145 Signetics TS 16 5 l6561 MMI 

9410C Fairchild 85 nsF TIL OC 16 5 AM27LS02M tAMD 

AM27S02C AMD 
TS 16 5 AM27LS03M tAMD 

SN74S289 AMD 100 nsF TIL OC 16 5 l5560 tMMI 
93404C Fairchild DM54LS289 tNational 
93404M t Fairchild TS 16 5 l5561 tMMI 
3101A Intel 10 DM54LSl89 t National (1289) 70 
6560 MMI 
DM74S289 National ·110 nsR TIL OC 16 5 31l01C AMD 

N3101A S~netics 31l01M tAMD 

SN74S289 TI 120 nsR CMOS TS 18 4.5-12.5 F4710BC Fairchild 

AM27S03C AMD F4710BM t Fairchild 

SN74S189 AMD 280 nsR CMOS TS 16 3-15 HD54C89 tHarris 
93405C Fairchild HD74C89 Harris 
93405M t Fairchild MM54C89 t National (1352) 
6561 MMI MM74C89 National (1352) 
DM74S189 National (1292) 20 32x2 50 nsF TIL OC 16 5 DM86S21 National 
74S189 S~tics N82S21 Signetics 80 
SN74S189 TI 

DM85S68 National (1295) 
32x8 300 ns' CMOS TS 18 10 HCMP1824 tHughes 

CMP1824 tRCA 
AM27S02M tAMD 600 ns' CMOS TS 18 5 HCMP1824C tHughes 
M3101A tlntel CDP1824C tRCA 
AM27S03M tAMD 64xl 10 nsR ECl OE 16 -5.2 SN10142 TI 
SN54S289 tAMD 12 nsF ECl OE 16 -5.2 IIPB10142 NEC America 
DM54S289 tNational 
N82S25 Signetics 15 nsF ECl OE 16 -5.2 IIPB10148 NEC America 

S3101A t Signetics 30 15 nsR ECl OE 16 -5.2 10140 S~netics 
74S89 Signetics 10148 Signetics 
SN54S289 tTl 10151 Signetics 90 

SN54S189 tAMD SN10140 TI 

DM54S189 tNational (1292) SN10148 TI 

DM8599 National 270 nsR CMOS - 14 3-18 MCM14505BA tMotorola 
54S189 t Signetics 
SN54S189 tTl 

350 nsR CMOS - 14 4.5-16 MCM14505BC Motorola 

DM75S68 t National (1295) 
64x4 200 ns' CMOS TS 24 5-15 SCM5555D SSS 

3101 AMD 
. 700 nsF CMOS TS 16 5 MM74C910 National (1358) 

3101 Intel 40 860 nsF CMOS TS 16 5 MM54C91 0 t National (1358) 
5560 tMMI 1.051lsR CMOS TS 24 5-15 MCM14552A tMotorola 
DM7489 National (1287) 
S82S25 t S~etics 2.11lsR CMOS TS 24 5-15 MCM14552C Motorola 

5561 tMMI 64x8 450 nsF NMOS TS 20 5 TMS4036-2 TI 100 

SN7489 AMD 650 nsF NMOS TS 20 5 TMS4036-1 TI 

7489 Fairchild 11lsF NMOS TS 20 5 TMS4036 TI 
HM2502 Hitachi 

64x9 45 nsF TIL OC 28 5 93419C Fairchild 
IM5501C Intersil 
IM5501M tlntersil 

N82S09 Signetics 

. M53289 Mitsubishi 50 60 nsF TIL OC 28 5 93419M t Fairchild 
MC4064 Motorola 80 nsF TIL OC 28 5 S82S09 tSignetics 
SN7489 TI 
7489 TRW 128xl 12 nsR ECl OE 16 -5.2 MCM10147 Motorola 

GXB10147 Siemens 
AM27LS02C AMD 

14 nsF ECl OE 16 -5.2 MB7047 Fujitsu 
AM27LS03C AMD 
DM7599 t National 15 nsF ECl OE 16 -5.2 Fl0405C Fairctlld 110 

DII74lS189 National (1289) 15 nsR ECl' OE 16 -5.2 10147 Signetics 

31013 tAMD SN10147 TI 

M3101 tlntel 128x8 150 ns' CMOS - 24 5 MWS5080 RCA 

l6560 MMI '60 200 ns' CMOS TS 24 10 CDP1823S RCA 
(Continued) 

nS'-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OE-Open Emitter TS-Three-State 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access Access 
Organi- Time No. Supply Organi- Time No. Supply 
zation (Max) Type Output Pins Voltage Device Source Une zation (Max) Type Output Pins Voltage Device Source 

Static (Cont'd) Static (Cont'd) 

128x8 (Cont'd.) 256x1 60 nsF TIL OC 16 (Cont'd.) 
250 ns' NMOS TS 24 MCM68B10 Motorola 93410C Fairchild 

IM5503AC Intarsil 
IM5533AC Intersil 
DM74S206 National (1297) 

TS 16 AM27S00BC AMD 
93421M t Fairchild 
IM5523AC Intersil 
93421M tRaytheon 

65 nsF TIL OC 16 93411M t Fairchild 
93411M tRaytheon 
SN54S301A tTl 

TS 16 HM2505 Hitachi 
SN74LS201 TI 

70 nsF TIL OC 16 9341 OM t Fairchild 
IM5503AM tlntersil 
IM5533AM tlntersil 
5530 tMMI 
S82S17 t Signelics 
54S301 f Signelics 

CD 
TS 16 IM5523AM tlntersil '0 

::J 5531 tMMI 

(!J DM54S200 tNational 
RM5340 tRaytheon 

C S82S16 tSignelics 0 
+-' 

54S200 t Signelics 
0 545201 tSigneIics 
CD 
CD en 80 nsF TIL OC 16 AM27LS01LC AMD 

'- T5 16 5 93421AC Fairch~d 
IM5503C Intersil 

CD IM5533C Intersil ...... 93421AC Raytheon 
DM54S206 tNational (1297) en N825116 Signelics tU 

~ 45 nsF OC AM27LS01C AMD 
T5 16 AM27LSOOLC AMD TIL 16 

IM5523C Intersil AM29720C AMD 
93410AC Fairchild 80 nsR TIL OC 16 IM5503M tlntersil 
93411AC Fairchild IM5533M tlntersil 
93411AC Raytheon 

T5 16 AM27LSOOC AMD 
AM27LSOOAM tAMD 
AM29721C AMD 
93L420C Fairchild 

50 nsF TIL OC 16 5 N82S17 Si(1le1ics 100 nsF 
745301 Si(1le1ics 

T5 16 93421C Fairchild 115 nsF 
DM74S200 National 
RC5340 Raytheon 
93421C Raytheon 130 nsF 
N82516 Signelics 
745200 Signetics 
745201 Signetics 

55 nsF TIL DC 16 AM27LS01M tAMD 
AM29720M tA~.~D 

93411C . Fairchild 
6530 MMI 
RC5330 Raytheon 
93411C Raytheon 

TS 16 5 AM27LSOOM tAMD 400 nsR CMOS TS 16 3-15 HD54C200 tHarris 
AM29721M tAMD HD74C200 HarriS 
93L420M t Fairchild MM54C200 tNational (1355) 
6531 MMI MM74C200 National (1355) 

60 nsF TIL OC 16 5 AM27S01BC AMD 500 nsA CMOS - 1M6523C Intersil 
(Continued) 

t Mifitary Temperature Range (-55' to 125'C) ns' -Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OC-Open Collector T5-Three-State OE-Open Emitter 

1012 Bold face indicates addHionaJ data Is provided on the page noted. 
Ie MASTER 1978 



MEMORY-RAMs (Cont'd) 

Access 
()rgIri- Tme No. ~ 
zaIion (Max) Type Output PiIs Voltage 

Static (Cont'd) 

256xl 500 nsR CMOS - 16 3-7 

PMOS TS 16 -9,5 

650 nsf PMOS TS 16 -9,5 

900 nsf PMOS - 16 -12,5 

1 pSF PMOS TS 16 -9.5 

-12,5 

lp.SR PMOS TS 16 -9,5 

1.4 pSR CMOS - 16 3-15 

1.5 IlSF PMOS TS 16 -9,5 

2 pSR CMOS - 16 3-15 

256x4 10 nsf ECl OE 22 -5.2 

24 -5.2 

15 nsF ECl OE 22 -5.2 

24 -5.2 

40nsR m TS 16 5 

20 5 

45 nsf m OC 22 5 

TS 22 5 

60 nsF m OC 22 5 

TS 22 5 

75 nsF TIL OC 22 5 

TS 22 5 

75 nsR m TS 16 5 
I 20 5 

80 ns· CMOS TS 22 5 

90 ns· CMOS TS 22 10 

100 nsR CMOS TS 16 4-11 

18 4-11 

22 4-11 

150 nsF NMOS TS 16 5 

18 5 

22 5 

160 nsR CMOS TS 16 4-11 

18 4-11 

22 4-11 

175 nsf NMOS TS 16 5 

18 5 
(Continued) 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

IC MASTER 1978 

MASTER SELECnON. GUIDE 

Access 
Orgal- Tme No. ~ 

Device Sotrce LiIe zalion (Max) Type 0uIput PiIs Voltage Device Sotrce LiIe 

Static (Cont'd) 

(Cont'd.) 256x4 175 nsF NMOS TS (Cont'd.) 
IM6523M tlntarsil 22 5 SY21HOl Synertek 

MM1101A2 National 180 nsR .CMOS TS 22 10 1M6551AC Intersil 

MM4250 tNational 1M6551AM t Intersil 

MK4oo7 Mostek 200 nsF NMOS TS 16 5 SY21H12-2 Synertek 

MMll01Al National 18 5 SY21H11-2 Synertek 

2501 Siptics 22 5 SY21H01-2 Synertek 60 

25101 SigleIics 200 ns· CMOS TS 22 10 CDP1822S RCA 

1101A1 AMD 250 nsf CMOS TS 18 5 MM74C921 National (1361) 
1101Al Intel 10 22 5 MM74C920 NatIonal (1361) 
MCMl4537A tMotoroia NMOS TS 16 5 91120 AMD 
1101A AMD MB8112E Fujitsu 
1101AM tAMD 2112A-2 Intel 
1101A Intel MM2112A-2 National 
MMll01A National MM2112A-2L National 

MCMl4537C Motorola SY2112A-2 Synertek 

MB7072H Fujitsu 18 5 9111D AMD 70 
MB8111E Fujitsu 

MB7017H Fujitsu 2111A-2 Intel 
MB7072N Fujitsu MM2111A-2 National 

MM2111A-2L National 
MB7071N Fujitsu 20 

"PD2111AL·2 NEe IIcro (1433) 
SN54S207 tn SY2111A-2 Synertek 
SN74S207 TI 

22 5 91010 AMD 
SN54S208 tTl MB8101E Fujitsu 
SN74S208 TI 2101A-2 Intel 

93412C Faircilld MM2101 A-2 National 80 
MM2101 A-2L National 

93422C FaidIiId (1132) pPD2101Al·2 NEC IIicro (1424) 
93l412C Faircilld SY2101A-2 Synertek 
93412M t Faircllld 275 nsF CMOS TS 18 5 MII54C921 t NatIonal (1361) 
93l422C FM'chiId (1132) 22 5 MM54C920 t National (1361) 
93422M t FaidIiId (1132) 30 

93l412M t Fairctild 
300 nsF CMOS TS 16 5 HII65628-2 tHarris (1183) 

HII6562B-9 Harris (1183) 
93L422M t FM'chiId (1132) 18 5 Hl6561B-2 tHarris (1182) 
SN54LS207 tn H1I6561lJ.9 Harris (1182) 

SN54LS208 tn 22 5 HM6501B-2 tHarris (1174) 90 

MWS5040A RCA H1I6501lJ.9 Hams (1174) 
Hll6551B-2 tHMis (1175) 

MWS5040 RCA Hl6551lJ.9 Harris (1175) 

HiI6s&2A·2 tHarris (1183) NMOS TS 16 5 91L12C AMD 
HII6562A.g Harris (1183) 9112C AMD 
H1I6561A-2 tHarris (1182) 9112CM tAMD 
HII6561A.g Harris (1182) 40 EA2112 EA 

HM6551A·2 tHarris (1175) 18 5 91L110 AMD 
HII6551A.g Harris (1175) '9111C AMD 

SY21H12-1 Synertek 
9111CM tAMD 100 
EA2111 EA 

SY21H11-1 Synertek 
22 5 91l01C AMD 

SY21H01-1 Synertek 9101C AMD 

HII6562C-2 tHarris (1183) 9101CM tAMD 

IfII6562C.9 Hams (1183) EA2101 EA 

H1I6561C-2 tHarris (1182) 350 nsF NMOS TS 16 5 2112A Intel 

H1I6561c.9 Harris (1182) MM2112A National 
MM2112A-L National 

Hl6551C-2 tHams (1175) 50 2112 Siptics 
H16551c.9 Harris (1175) SY2112A Synertek 110 
SY21H12 Synertek 18 5 2111A Intel 
SY21H11 Synertek MM2111 National 

(Contilued) 

ns·-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OE-Open Emitter TS-Three-State 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access Access 
Orgari- Tlrne No. s~ OrgMi- Tme No. ~ 
zation (Max) Type 0u1put Pins Voltage Device Source zation (Max) Type Ou1put Pins voltage Device 

Static (Cont'd) Static (Cont'd) 

256x4 350 nsF NMOS TS 18 5 (Conrd.) 256x4 450 nsF NMOS TS 22 (Cont'd.) 
MM2111A-L National TMS210H TI 
~111AL NEC Micro (1433) TMS4039-2 TI 
2111 Siglelics 475 nsF CMOS TS 
SY2111A Synertek 

22 3538F Fairclild 
2101A Intel 
MM2101A National 
MM2101A-L National 500 nsf NMOS TS 16 5 2112-1 AMD 
~101AL NEC IIIcro (1424) 91l12A AMD 
2101 Sic}leIics 9112A AMD 
SY2101A Synertek 9112AM tAMD 

2606-1 Si!Jle1ics 

400 nsf NMOS TS 16 91l12B AMD 
SY2112-1 Synertek 

9112B AMD 18 5 2111-1 AMD 
9112BM tAMD 91l11A AMD 
EA2112M tEA 9111A AMD 
2612 Sic}leIics 9111AM tAMD 

18 5 91l11B AMD MM2111-1 National 

9111B AMD 
SY2111-1 Synertek 

(J) 9111BM tAMD 22 2101-1 AMD 
"0 EA2111M tEA 91L01A AMD 
::J 2611 Sic}leIics 9101A AMD 
(!) 22 91L01B 9101AM tAMD 

c: 9101B MM2101-1 National 

0 9101BM MM5269-1 NationII (1317) 

+"'" EA2101M SY210H Synertek 
0 

2601 (J) 

Q) 425 nsf CMOS TS 530 nsf CMOS TS 22 1M6551C Intersi! 
UJ 1M6551M tlntersil 
"- CMOS TS TC5007-1 (J) 22 HM6501-9 Harris (1174) 550 nsf 22 5 Toshiba 
+"'" TC5017-1 Toshiba en HM6551-9 Harris (1175) 
CCS 

450 nsf CMOS TS 22 5 S5101l-1 AMI 650 nsf CMOS TS 22 5 55101 AMI (1041) 
~ S5101L-2 AMI 55101-3 AMI (1041) 

55101·1 AMI (1041) 55101l AMI 

55101·2 AMI (1041) 55101L-3 AMI 

5101·1 Intel 5101 Intel 

5101L-1 Intel 5101L Intel 

,dIDS101L-1 NEC Micro (1443) 5101·3 Intel 

NMOS TS MB8112N 
5101L-3 Intel 

16 Fujitsu ~101L NEe IIcro (1443) 
2112A-4 Intel SY51 01 Synertek 
MM2112A-4 1'iationaJ 
UM2112A-4L NationSl NMOS TS 16 5 2112-2 AMD 

2112-4 Sig1etics MM2112A-6 Nanonai 

SY2112A-4 Synertek MM2112A-6L National 

TMS4043-2 TI 2112-6 SigleIics 

18 MB8111N Fujitsu 
SY2112·2 Synertek 
TMS2112-2 TI 

2111A-4 Intel TMS4043-1 TI 
MM2111·4 National 
MM2111A-4 National 

TMM312-1 Toshiba 

JLPD2111AL-4 NEe Micro (1433) 18 2111-2 AMD 
2111-4 Siglelics MM2111A-6 National 
SY2111A-4 Synertek MM2111A-6L Nationai 
TMS2111-1 TI 2111-6 Sigletics 

TMS4042-2 TI SY2111-2 Synertek 

22 5 3538-1 Farchild 
TMS2111-2 TI 

MB8101N Fujitsu 
TM84042-1 TI 

2101A-4 Intel 
TMM311-1 Toshiba 

MM2101 A-4 National 22 2101-2 AMD 
MM2101A-4L National RA3-42668 EMM/Semi 
JLPD2101AL-4 NEC Micro (1424) 3538-2 Fairchild 
2101-4 Si!J!e1ics RA3-42568 GI 
SY2101A-4 Synertek MU21 01 A-6 National 

t Mifitary Temperature Range (-SS· to 125"C) ns· -Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OC-Open Collector TS-Three-State OE-Open Emitter 

1014 Bold flee indicates additional data Is provided on the page noted 
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MASTER SELECTION GUIDE 

MEMORY-RAMs (Cont'd) 

Access Access 
Orgari- Tme No. Supply Organi- Trne No. Supply 
zalian (Max) Type Output Pins Voltage Device Source l.i1e zalian (Max) Type Output Pins Voltage Device Source l.i1e 

Static (Cont'd) Static (Cont'd) 

256x4 650 nsF NMOS TS 22 ,5 (Cont'd.) 1024xl (Cont'd.) 60 
MM2101A-6l National 35 nsR ECl - 24 -4.5 F100415C Fai'chiId (1128) 
2101-6 Siglelics 

OE 16 -5.2 F10415C Fai'chiId (1128) 
SY21 01-2 Synertek 
TMS2101-2 TI 35 ns' m OC 16 5 RM5500 tRaytheon 
TMS4039-1 TI RC5500 Raytheon 

24 5 RA3-4256A EMM/Semi 40 nsF m OC 16 5 N82S10 Sigletics 
RA3-4256A GI -

45 nsF NMOS OC 16 5 MBM2115Y Fujitsu 
750 nsF NMOS TS 16 5 2606 Signetics 2115A Intel 

800 nsF CMOS TS 22 5 55101-8 AMI (1041) 10 2115Al Intel 

5101-8 Intel 2115A Siglelics 

M5101-4 Intel 2115Al 5qle1ics 70 

M5101l-4 Intel TS 16 5 MBM2125Y Fujitsu 
~PD5101'£ NEe Micro (1438) 2125A Intel 
TC5OO7-2 Toshiba 2125Al Intel 
TC5017-2 Toshiba 2125A Sigletics 

1 J.LsF NMOS TS 16 5 2112 AMD 2125Al Signelics 
2112 Signelics VMOS OC 16 5 54015 AMI (1032) 
SY2112 Synertek 
TMS2112 TI 20 TTL OC 16 5 93415A AMD 
TMS4043 TI 93415C Fairchild (1137) 
TMM312 Toshiba 93415M t Fairchild (1137) 

IM55S08AC Intersil 80 18 5 2111 AMD 
~PB2205 NEC Micro (1418) 2111 Signelics 

SY2111 Synertek 93415AC Raytheon 

TMS2111 TI N93415A Signetics 

TMS4042 TI TS 16 5 93425C FarchiId (1137) 
TMM311 Toshiba 93425M t Fai'chiId (1137) 

22 5 2101 AMD MBM93415A Fujitsu 

RA3-4256B EMM/Semi 30 IM55S18AC Intersil 

2101 Signelics 93425AC Raytheon 

SY2101 Synertek N82S11 Sigletics 
TMS2101 TI N93425 Sig1etics 90 
TMS4039 TI 50 nsF TTL OC 16 5 ~ NEC Micro (1418) 

256x8 60 nsF TTL TS 22 5 N82S208 Signelics SN74S314A TI 

400 nsF NMOS TS 22 5 35391 EMM/Semi TS 16 5 SN74S214A TI 
(1074) 55 nsF NMOS OC 16 5 M2115A tlntel 

3539-1 Fairchild 

500 nsF NMOS TS 22 5 35392 EMM/Semi 
TS 16 5 M2125A tlntel 

(1074) 60 nsF ECl OE 16 -5.2 MBM10415 Fujitsu 
3539-2 Fairchild NMOS - 22 -3,7,15 IM7001-12 Intersil 

650 nsF NMOS TS 22 5 3539 EMM/Semi MCM7oo1 Motorola 
(1076) 40 7001 Nortec 

3539 Fairctild MW7oo1 RCA 100 

256x9 60 nsF TTL TS 22 5 N82S210 Signelics TTL OC 16 5 93l415C Fai'ChiId (1137) 

512xl 200 nsF CMOS - 16 10 S2222 AMI TS 16 5 93L425C Fairchild (1137) 
2222 Nortec 

65 nsF TTL OC 16 5 S82S10 t Signetics SCM5522 SSS 

400 nsF CMOS - 16 10 S2222A AMI TS 16 5 S82S11 tSignetics 
2222A Nortec 70 nsF NMOS OC 16 5 54015-2 AMI (1032) 

1024xl 20 nsF ECl OE 16 -5.2 F10415AC Fairchild (1128) MBM2115H Fujitsu 
2115-2 Intel 

29 nsF ECl OE 16 -5.2 MCM10145 Motorola 2115A-2 Intel 
MCM10416 Motorola 50 2115Al-2 Intel 

30 nsF TTL OC 16 5 93415AC Fai'ChiId (1137) TS 16 5 54025-2 AMI (1032) 110 
N82S110 Signelics MBM2125H Fujitsu 
N93415A Sig1e1ics 2125-2 Intel 

TS 16 5 93425AC Fairchild 2125A-2 Intel 
N82S111 Sig1etics 2125AL-2 Intel 
N93425A Sig1e1ics 

18 -3,5,15 1802 EMM/Semi 
30 ns' TTL OC 16 5 DM93415A National 

TTL OC 16 5 93415C AMD 
TS 16 5 DM93425A National 93l415M t Faidlild (1137) 

35 nsF Eel OE 16 -5.2 MBM10415A Fujitsu MBM93415 Fujitsu 
(Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 
ns*-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

nsR-Nanoseconds at Room Temperature 
, OE-Open Emitter 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access 
organ. rune No. 
zation (Max) Type Output Pins 

1024x1 70 nsF TIL OC 16 

TS 16 

95 nsF NMOS OC 16 

TS 16 

TIL 

95 nsR CMOS 

100 nsR CMOS TS 

120 nsF 

140nsF TIL 

150 nsF NMOS 

150 nsR CMOS TS 

t Military Temperature Range (-55' to 125'C) 

QC-()pen Collector 

1016 

Supply 
Voltage 

5 

Access 
Organi- Tme No. 

Device Source zation (Max) Type Oulput Pins 

Static (Cont'd) 

(Cont'd.) 1024x1 (Cont'd.) 
HM2510 Hitachi 150 ns* CMOS TS 16 
IM55SoaC Intersil 
DM93415 National 

160 nsR CMOS TS 16 

93415C Raytheon 
S82S10 t Sigletics 18 

SN74S314 TI 

93L425M t Faichild (1137) 
IM55S18C Intersil 
DM93425 National 
93425C Raytheon 
S82S11 tSigletics 
SN74S214 TI 

18 

NMOS TS 16 

54015 AMI (1032) 
MBM2115E Fujitsu 
2115 Intel 
2115L Intel 

275 nsF CMOS TS 
S4025 AMI (1032) 
MBM2125E Fujitsu 
2125 Signetics 
2125L Sigletics 

NMOS TS 16 

(1180) 
(1180) 

(1181) 305 nsF CMOS TS 16 
(1181) 

18 

350 nsF NMOS TS 16 

ns*-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

Bold face indicates additional data is provided on the page noted. 

Supply 
Voltage 

4-11 

4-11 

Device 

MWS5001 

HII6508C-2 
HII65IJ8C.9 

2102LHM 
21 L02H 
2102A-2 
2102AL-2 
MII2102A-2 
MM2102A·2L 
IlPD2102AL·2 
2102A-2 
21F02-2 
2101AL-2 

Source 

Faircllld 
t Fairchild 

Fairchild 
t Fairchild 

Fairchild 
Intel 
Intel 

(1180) 
(1180) 

National (1300) 
National (1300) 
NEe IIicro (1429) 
Signetics 
Signetics 
Signetics 

Line 

TMM313-1 Toshiba 

91 L02C AMD 
91 L02CM tAMD 
9102C AMD 
9102CM tAMD 

HM65088-2 tHarris (1180) 
HII65Q8B.9 Harris (1180) 

H1I65188-2 tHarris (1181) 
H1I65188-9 Harris (1181) 

2102F Fairchild 
2102FM t Fairchild 
2102LF Fairchild 
21 L02F Fairchild 
2102A intel 
2102AL Intel 
MM2102A NatIonal (1300) 
MM2102AL National (1300) 

1lPD2102AL NEC IIicro (1429) 
2102A Signetics 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 

Ie MASTER 1978 



MASTER SELECTION GUIDE 

MEMORY-RAMs (Cont'd) 

Access Access 
Organi- fme No. Supply OrgMi- nne No. Supply 
zation (Max) Type 0u1pJt Pils Voltage Device Source li1e zation (Max) Type Output Pils Voltage Device Source li1e 

Static (Cont'd) Static (Cont'd) 

1024xl 350 nsF NMOS TS 16 5 (Coot'd.) 1024xl 650 nsF NMOS TS 16 5 (Coot'd.) 
2102AL Sig1eIics 2102L2M tFairctild 
21F02 Sigletics 21 L022 FairctikJ 
21L02 Sigletics 2102A-6 Intel 
SY2102A Synertek M2102A-6 tlntel 
SYMC2102A tSynertek 11112102A-6 National (1300) 

TMM313 Toshiba 1IM2102Al-6 National (1300) 
M330B SGS 70 

300 ns' CMOS TS 16 5 CoPl821SC RCA 21 L02-6 Signetics 
350 nsR CMOS TS 16 4-11 S6508A AMI (1046) 2102-6 Sigletics 

400 nsF NMOS TS 16 5 91 L02B AMD 10 
2102A-6 Sigletics 
TMS2102-2 n 

9102B AMD TMS4034 n 
91 L02BM tAMD 
9102BM tAMD 800 nsF CMOS TS 16 5 SIL1902A Mitel 

21 L02-3 Sigletics SIL1902AF tMitel 

SY21 L02B Synertek TC5016-2 Toshiba 

SYMC21 L028 tSynertek ll1SF NMOS TS 16 5 2102 AMD 

425 nsF CMOS TS 16 5 HM6508-9 Harris (1180) MK41 02 Mostek 80 
MK4102-12 Mostek 

18 5 HM6518-9 Harris (1181) MM2102-MD tNational 

450 nsF NMOS TS 16 5 21021 Faircl1ld 21 L02-1 Signetics 

21021M t Faircl1ld 20 2102-1 . Sigletics 

2102L1 Fairchild SY21 02 Synertek 

2102L1M t Fairchild SY21L02 Synertek 
TMS2102 TI 21 L021 Fairchild 

MB8102 Fujitsu TMS4035 TI 

2102A-4 Intel 1024x4 80 nsF NMOS TS 18 5 9135J AMD 
M2102A-4 tlntel 100 nsF NMOS TS 18 5 9135H AMD 90 - 2102AL-4 Intel 
M58751 Mitstbshi 120 nsF NMOS TS 18 5 9135G AMD 

MK41 02-1 Mostek VMOS TS 18 5 S2114 AMI 
MK4102-11 Mostek 30 54016 AMI (1035) 
1IM2102A-4 National (1300) 150 nsF CMOS TS 18 5 MD4114 Mitel 
1IM2102AL-4 National (1300) 
IIPD2102AL-4 NEC Micro (1429) NMOS TS 18 5 9135F AMD 

2102-4 Sigletics MB8114 Fujitsu 

2102A-4 Sigoetics TMS4045-15 TI 

2102AL-4 Sigletics 20 5 TMS4047-15 n 
21 F02-4 Sigoetics 

22 ±5,12 41048 EMM/Semi 
TMS21 02-1 TI 
TMS4033 TI 

(1070) 

200 nsF NMOS TS 18 5 2114-2 Faircl1ld 100 
460 nsF CMOS TS 16 5 S6508 AMI (1046) 40 2114L-2 Fairchild 

1M6508 Intersil 2114-2 Intel 
18 5 IM6518 Intersil 2114L-2 Intel 

465 nsF CMOS TS 16 5 HM6508-2 tHarris (1180) 
IM7114L-2 Intersil 
MK4414-3 Mostek 

18 5 HM6518-2 tHarris (1181) MCM2114-20 Motorola 

500 nsF NMOS TS 16 5 2102-1 AMD MCM21L14-20 Motorola 

9102A AMD 1IM2114l·2 National (1303) 

9102AM tAMD 1IPD2114•2 NEC Micro (1489) 

91 L02A AMD 
2614-20 Signetics 110 

91 L02AM tAMD 
TMS4045-20 n. 

MM21 02-1 National 50 20 5 2142-2 Intel 
M330C SGS 2142L-2 Intel 
SY21 L02-1 Synertek TMS4047-20 n 
SYMC21 L02·1 tSynertek 22 5 9130EC AMD 

550 nsF CMOS TS 16 5 TC5016-1 Toshiba S9130EC AMI 

650 nsF CMOS TS 16 5 HM6508D Harris (1180) ±5,12 4104 EMM/Semi 

SY51 02-3 Synertek (1070) 
M4104AS EMM/Semi 

18 5 HM6518D Harris (1181) (1070) 
NMOS TS 16 5 2102-2 AMD 250 nsF NMOS TS 18 5 IM7114-11 Intersil 

91L02 AMD MK4114-4 Mostek 120 
21022 Fairchild 60 MCM2114-25 -Motorola 
21022M t FaircI1Id MCM21L14-25 Motorola 
2102L2 Faircl1ld SY5255 Synertek 

(Continued) (Continued) TMS4045-25 n 
t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

ns' -Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

nsR--Nanoseconds at Room Temperature 

OE-Open Emitter 

Ie MASTER 1978 1017 
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Ie MASTER 

MEMORY-RAMs (Cont'd) 

Access Access 
0!gID- Trne No. ~ Trne No. SI.WIY 
zaIiln (Max) Type 0Idput PiIs Voltage DM:e Source (Max) Type Output PiIs Voltage DM:e Source 

Static (Cont'd) (Cont'd) 

1024x4 250 nsf NMOS T$ 18 5 (Cont'd.) 1024x4 (Cont'd.) 
TMU314-1 Toshiba 550 nsf CMOS TS 20 5 TC5047-1 Toshiba 

600 nsf NUOS TS 22 4804U 

±5,12 M4104UM tEMM/Semi 
(1070) 

300nsF NUOS TS 18 5 2114-3 Fairchild 
2114C-3 Fairchild 
2114-3 Intel 
2114L-3 Intel 
1M7114L-3 Intarsil 
UK4114-5 Mostek 
MCM2114-30 Motorola 
MCM21L14-30 Motorola 
1112114-3 fUtIonII (1303) 
!1P02114-1 NEe IIIero (1489) 
2614-30 Sigletics 
SY2114-3 Synertek 

20 5 TMS4045-3O TI 
2142-3 Intel 

Q) 2142L-3 Intel 

"0 TUS4047-30 TI 

::s 22 5 91L3OCC AUD 
C) 91L3OCU tAUD 

c: 9130CC AUD 

0 9130CU tAUD - S9130CC AUt 
0 S9130CU tAMI 
Q) 

300 ns* CUOS TS 
Q) 

18 5 Hll6514-5 H.ns (1178) 

en HM6514-2 tH.ns (1178) 

10-
Q) 

400 nsf NMOS TS 18 5 48Oot8 EMM/Semi -en (1074) 
to 
~ 22 5 91L3OBC AMD 

91L3OBU tAMD 
9130BC AMD 22 
91308M tAUD 
S9130BC AMI 
S9130BU tAMI ±5,12 420GB EMM/Semi 

450 nsf NMOS TS 18 5 2114 EMM/SemI (1078) 
(1072) 

L2114 EMM/SemI (1078) 
jlPD411).1 NEe IIc:ro (1420) 

4804A EMM/Semi (1074) 200 nsf NMOS TS 18 2141-2 Intel 

2114 Fairctild IM7141-2 Intersil 

2114L Farctild iMi14iL-2 liitersil 

2114 Intel . MK4104-3 Mostek 

2114L Intel UCM2141-20 Motorola 

UCM2114-45 Motorola MM52S7·2 NItIOnII (1319) 

MCM21 L14-45 Motorola jlPD411M NEe IIIero (1410) 

11112114l NationII (1303) 2613-20 Sigletics 

pPD2114 tE MIcro (1481) TMS4044-20 TI 

R2114 Rockwell Z6104-3 Zilog 
2614-45 SiptR:s 20 5 MCM2143-20 Motorola 
SY2114 Synertek TMS4046-20 n 
TUS4045-45 TI 
TMM314 Toshiba 22 5 91LOEC AMD 

9140EC AMD 
20 5 2142 Intel S9140EC AMI 

2142L Intel 
RA3-4402 GI . TUS4047-45 iI -5,12 
4402A Nitron 

500 nsf NUOS TS 22 5 91L3OAC AUD 
91L3OAM tAUD ±5,12 4200A EMM/Semi (1072) 

Ii4200AS EMM/Seni (1072) 
9130AC AMD RA3-4200 GI 
9130AM tAUD "P0410 NEe IIicro (1420) 
S91L30AC AMI 4200A Nitron 
S91L3OAM tAMI 250 nsf NMOS TS 18 5 MK41 04-4 Mostek 

MCM2141-25 . Motorola 

t Uitary Temperature Range (-55" to'125'C) ns* -Nanosecoods Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OC-Open CoIIectof TS-Three-State OE-Open Emitter' 

1018 Bold ... IndicIleI adcIIionII dIta II provided on the page noted. 
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MEMORY-RAMs (Cont'd) 

Access 
Organ- Tme No. 
zation (Max) Type Output Pils 

Static (Cont'd) 

4096xl 250 nsF NMOS TS 18 

20 

22 

300 nsF NMOS TS 18 

20 

22 

300 ns* CMOS TS 18 

350 nsF NMOS TS 18 

400 nsF NMOS TS 18 

22 

450 nsF NMOS TS 18 

20 

22 

500 nsF NMOS TS 18 

600 nsF NMOS TS 18 

650 nsF NMOS TS 18 

t M"ditary T ernperature Range (_550 to 125°C) 

OC-Open Collector 

Ie MASTER 1978 

St.wIy 
VoI1age 

5 

5 

5 

±5,12 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

MASTER SELECTION GUIDE 

Access 
Organ- Tme No. St.wIY 

Device Source lite zation (Max) Type Output Pils Voltage Device Source lite 

(Coot'd.) 
MCM21L41·25 Motorola 
SV5257 Synertek 
TMS4044-25 TI 
Z6104-4 Zilog 

MCM2143-25 Motorola 
MCM21 L43-25 Motorola 
TMS4046-25 TI 

91L40DC AMD 

M4200UM tEMM/Semi 
(1072) 10 

IM7141·3 Intarsil 
MK4104·5 Mostek 
MCM2141·30 Motorola 
MCM21L41-30 Motorola 
Z6104·5 Zilog 
MM5257 National (1319) 
2613·30 Sigletics 
TMS4044·30 TI 

cD 
MCM2143-30 Motorola :2" 
MCM21L43-30 Motorola 20 ::J" 
TMS4046-30 TI CJ 
91L40CC AMD c;. 
91L40CM tAMD ".2 
9140CC AMD -"" 0 
9140CM tAMD ~ 
S9140CC AMI Q) 

HM6504-2 tHarris (1176) 
C1Y 
J,.. 

HM6504-5 Harris (1176) Q) ..... " 
MK41 04-6 Mostek en 

«S' MK4104-86 tMostek 30 ~'. 
48018 EMM/Semi 

(1074) II 91L40BC AMD 
91L40BM tAMD 
9140BC AMD 
9140BM tAMD ~ S9140BC AMI 

~ 
4801 A EMM/Semi IiIIIII 

(1074) 
~: 

IM7141 Intersil !! 
MCM2141-45 Motorola 

II MCM21L41-45 Motorola 40 
MM5257-4 National (1319) 
2613-45 Sigletics 
TMS4044-45 TI 

MCM2143-45 Motorola 
MCM21L43-45 Motorola 
TMS4046-45 TI 

4801A EMM/Semi 
(1074) 

91L40AC AMD 
91L40AM tAMD 
9140AC AMD 50 
9140AM tAMD 
S9140AC AMI 

4801U Elli/Semi (1074) 

MM5257-6 NatIonal (1319) 

ns*-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OE-Open Emitter TS-Three-State 
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MEMORY-ROMs 

Access Access 
Organi· TIITle No. Supply Orgarn· Trne No. 
zation (Max) Type Output Pins Voltage Device Source Une zation (Max) Type Output Pins 

Dynamic Static (Cont'd) 

512xl0 450 nsF PMOS TS 28 ·12,5 I S8771 AMI 

1024x5 450 nsF PMOS TS 28 ·12.5 I S8771 AMI 

1024x8 500 nsF PMOS TS 24 ·12,5 i MCS~' MOS 

1024x12 3.6 JLSF PMOS TS 28 -12 .. 24 EA EA3800 

2048x4 1.3 JLsF PMOS TS 28 -12,5 I S8865 AMI 

256x4 (Conl'd.) 
650 nsR PMOS 16 

24 

950 nsR PMOS - 16 

1.6 JLsF PMOS - 24 -12,5 A05-8192 GI 

x8 450 nsF PMOS - 28 -12,5 MCS2026 MOS 2048 24 

1.8 JLsF PMOS TS 24 -12,5 

096x4 4 1.8 JLSF PMOS TS 28 -12,5 

4096x8 800nsF PMOS TS 28 -12,5 

Static 

32x8 45 nsR TIL oc 16 5 

50 nsF TIL OC 16 5 

TS 16 5 

50 nsR TIL OC 16 5 

60 nsF TIL OC 16 5 

TS 16 5 

70 nsF ill OC 16 5 

TS 16 5 

128x8 650 nsR PMOS - 24 ±12 

950 nsR PMOS - 24 -12,5 

1 JLSR PMOS TS 24 -12,5 

4 JLSA PMOS - 24 -13 .. 27 

256x4 45 nsF ill OC 16 5 

TS 16 5 

50 nsF TIL OC 16 5 

TS 16 5 

60 nsF TIL OC 16 5 

TS 16 5 

60nsR TIL OC i6 5 

TS 16 5 

70 nsF TIL OC 16 5 

TS 16 5 

130 nsA TIL TS 16 5 

(Continued) 

t MR~ary Temperature Aange (-55' to 125'C) 

OC-Open Collector 

1020 

S9996 AMI 

88996 AMI 

MCS2029 MOS 

SN5488A tTl 
SN7488A TI 

6230-1 MMI 
DM7488 National 

6231-1 MMI 
DM8598 National 

MCM4002L tMotorola 
MCM4002P Motorola 

5230-1 MMI 

5231·1 tMMI 

DM5488 t National 

DM7598 National 

MM4220 t National 
MM5220 National 

MM4221 t National 
MM5221 National 

R06-1024-8 tGI 
R07·1024-8 GI 

MM3501 National 

93457C Fairchild 
6200-1 MMI 

93467C Fairchild 
6201·1 MMI 

DM74S187 National 
N82S225 Signetics 

DM85S97 National 
N82S229 Sigletics 

93457M t Fairchild 
5200-1 tMMI 
DM54S187 tNational 

93467M t Fairchild 
5201-1 tMMI 
DM75S97 tNational 

DM54i87 TNationai 
DM74187 National 
SN54187 tTl 
SN74187 n 
DM7597 tNational 
DM8597 National 

582S226 tSigletics 

882S229 tSigletics 

DM76L97 t National 
DM86L97 National 

ns· -Nanoseconds Typtcal 

1 JLsR PMOS TS 16 

10 
1.8 JLSA CMOS - 16 

56x5 75 nsA TIL OC 16 

80 nsR TIL OC 16 

(1252) 56x8 60 nsF TIL OC 20 

TS 20 

24 

70 nsF ill OC 20 
(1252) 

TS 20 
(1252) 

75 nsF 
20 

TIL OC 20 

TS 20 

90 nsF TIL OC 24 

TS 24 

95 nsF TIL OC 20 

TS 20 

30 
120 nsF TIL OC 24 

(1252) TS 24 

180 nsR TIL OC 16 
(1252) 

450 nsF NMOS TS 24 

750 nsA PMOS 24 

850 nsR PMOS 24 

(1252) 
950 nsR PMOS 24 40 

(1252) 1 JlsF PMOS TS 24 

1.5,UsA PMOS TS 24 
I I 

I 256xl0 600 nsF PMOS - 24 

I 28 
I 

256x12 1.4 JlsF PMOS - 28 

50 
320x7 700 nsA PMOS - 28 

1 JLsF PMOS - 24 

384x8 900 nsA PMOS TS 24 

nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

Bold face Indicates additional data Is provided on the page noted. 

Supply 
Voltage Device Source 

±12 

±12 

-12,5 

-12,5 

-12,5 

3-15 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5,12 

±12 

-12,5 

-12,5 

-9,5 

-12.5 

-12,5 

-12,5 

-12,5 

-14 .. 28 

-12,5 

-12,5 

MM4210 tNational 
MM5210 National 

MM4220 tNational 
MM5220 National 

MM4211 tNational 
MM5211 National 60 

MM4221 tNational 
MM5221 National 

R06-1024-4 tGI 
I R07·1024-4 GI 

MCM14524A tMotorola 
MCM14524C Motorola 

621()'1 MMI (1252) 

521()'1 tMMI (1252) 

DM87S201 National 
DM74S271 National 70 

DM74S371 National 
DM87S202 National 

N82S214 Signetics 

SN74S271 TI 

SN74S371 n 
DM54S271 tNational 
DM77S201 t National 

DM54S371 tNational 
DM77S202 t National 

6235-1 MMI (1252) 80 

6236-1 MMI (1252) 
S82S214 t Stgnetics 

I SN54S271 

I SN54S371 

5235-1 

5236-1 

DM54L187A 
DM74Ll87A 

JlPD464 

MM4230 
MM5230 

MM4213 
MM5213 

MM4231 

I MM5231 

1

1302 

I R05-1302 
I RM.?lI4lWI .,_. _ ... -

R07·2048-8 

MK2400 

MK2400 

MM4229 
MM5229 

MK2000 

MK2300 

MM4241 
MM5251 

tTl 

tTl 

tMMI (1252) 

MMI (1252) 

t National 
National 

NEe Micro (1474) 

National 90 
National 

tNational 
National 

tNational 
National 

Intel 

GI 
,..l. 

H 
GI 

Mostek 

Mostek 

+r.1 

tNational 
National 

Mostek 

Mostek 

tNational 
National 

nsA-Nanoseconds at Aoom Temperature 

OE-Open Emitter 

Ie MASTER 1978 



MEMORY-ROMs '(Cont'd) 

Access 
Organi- TI019 No. Supply 
zation (Maxi Type Ouipui Pins Voltage 

Static (Cont'd) 

512x4 50 nsF TIL OC 16 5 

TS 16 5 

55 nsF TIL OC 16 5 

TS 16 5 

60 nsF TIL OC 16 5 

TS 16 5 

70 nsF TIL OC 16 5 

TS 16 5 

75 nsR TIL OC 16 5 

TS 16 5 

95 nsF TIL OC 16 5 

TS 16 5 

725 nsR PMOS - 24 ±'2 

850 nsR PMOS TS 24 -12,5 

950 nsR PMOS - 24 -12,5 

1 I-lsR PMOS TS 24 -12,5 

1.51-lsR PMOS - 24 -12,5 

512x5 75 nsR TIL OC 16 5 

90 nsR TIL OC 16 5 

450 nsF NMOS TS 18 5 

500 nsR PMOS TS 24 ±12 

512x8 55 nsF TIL OC 24 5 

TS 24 5 

60 nsF TIL OC 24 5 

TS 24 5 

65 nsF TIL OC 24 5 

TS 24 5 

70 nsF TIL OC 24 5 

TS 24 5 

75 nsR TIL OC 24 5 

80 nsF TIL OC 24 5 

TS 24 5 

90 nsF TIL OC 24 5 

TS 24 5 

120 nsF TIL OC 24 5 

(Continued) 
.. t MIlitary Temperature Range (-55' to 125'C) 

OC-Open Collector 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

Access 
Organi- Time No. Supply 

Device Source line zation (Max) Type Output Pins Voltage 

Static (Cont'd) 

93431C Fairchild 512x8 120 nsF TIL OC 24 5 
N82S230 Signelics 

93441C Fairchild TS 24 5 
N82S231 Signelics 

DM74S270 National (1279) 

DM74S370 National (1279) 150 nsF TIL OC 24 5 

93431M t Fairchild 
6205-1 MMI (1252) TS 24 5 

93441M t Fairchild 
6206-1 MMI (1252) 10 400 ns' CMOS TS 24 10 

DM54S270 tNational (1279) 
S82S230 t Signetics 
SN74S270 TI 

DM54S370 tNational (1279) 
500 nsF NMOS TS 22 5 

S82S231 t Signetics 
SN74S370 TI 24 5 

5205-1 tMMI (1252) 

5206-1 tMMI (1252) 

SN54S270 ttl 600 nsF PMOS TS 24 -12,5 

SN54S370 ttl 20 

MM4230 tNational 700 nsF PMOS TS 24 -12,5 

MM5230 National 

MM4213 tNational 
MM5213 National 850 nsF PMOS TS 24 -12,5 

MM4231 tNational 850 ns' CMOS TS 24 5 
MM5231 National 

MM4243 National 
MM5243 National 

R06-2048-4 tGI 1 I-lsF PMOS TS 24 -12,5 

R07-2048-4 GI 30 

6225-1 MMI (1252) 

5225-1 tMMI (1252) 

R03-2560 EMM/Semi 11-lsR PMOS TS 24 -12,5 

R03-2560 GI 

MM4240 tNational 
MM5240 National 

93432C Fairchild 

93442C Fairchild 1.25 1-lsF PMOS TS 24 -12,5 

N82S240 Signetics 512x9 700nsF PMOS TS 24 -12,5 

N82S215 Signetics 40 512xl0 500 nsF NMOS TS 24 5 
N82S241 Signetics 

DM87S95 National (1281) 725 nsF PMOS - 24 ±12 
DM87S96 National (1281) 1024x4 60 nsF TIL OC 18 5 

93432M t Fairchild 

93442M t Fairchild TS 18 5 

3304AL-6 Intel 

DMnS95 tNationai (1281) 
70 nsF TIL - 16 5 

DMnS96 t National (1281) 
75 nsF TIL OC 18 5 

6240-1 MMI (1252) 
TS 18 5 

S82S240 t Signetics 50 

6241·1 IIMI (1252) 
S82S215 t Signetics 

700 nsF PMOS TS 24 -12,5 

S82S241 t Signetics 

5240-1 tMMI (1252) 11-lsF PMOS TS 24 -12,5 

DM8595 National 'l-lsR PMOS TS 24 -12,5 
(Continued) 

ns'-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

Device Source line 

(Cont'd.) 
DM8795 National 

5241·1 tMMI (1252) 
DM8596 National 
DM8796 National 60 

DM7595 tNational 
DM7795 tNational 

DM7596 tNational 
DM7796 t National 

CDP1831 tRCA 
CDP1832 tRCA 
HCMP1831 tHughes 
HCMP1832 tHughes 

R03-4096 EMM/Semi 
R03-4096 GI 70 

9214C AMD 
9214M tAMD 
SY2530 Synertek 
SY3515 Synertek 

351519 Fairchild 
3515192 FairchHd 

MK2500 Mostek 
MK2600 Mostek 
2530 Signetics 

3514191 FairchHd 80 .. 

CDP1831C RCA 
CDPl832C tRCA 
HCMP1831C tHughes 
HCMP1832C tHughes 

S3514 AMI 
S5232 AMI 
3514192 Fairchild 
MM1742 National 
MM5244 National 

MM4214 tNational 90 
MM5214 National 
MM4232 tNational 
MM5232 National 
MM4233 tNational 
MM5233 National 

MM4244 National 

2526 Signelics 

R03-5120 EMM/Semi 
R03-5120 GI 

EA4000 EA 100 

6250-1 MMI (1252) 
6252·1 MMI (1252) 

6251·1 MMI (1252) 
6253-1 IIMI (1252) 

N8228 Signelics 

5250-1 tlllli (1252) 
5252·1 tMMI (1252) 

5251·1 tMMI (1252) 
5253-1 tllMI (1252) 

MK2500 Mostek 110 
MK2600 Mostek 

S5232 AMI 

MM4232 tNational 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 
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Ie MASTER 

MEMORY-ROMs (Cont'd) 

Access Access 
·Organi- Time No. Supply Organi- Time No. 

zalion (Max) Type Output Pins Voltage Device Source Line zation (Max) Type Output Pins 

Static (Cont'd) Static (Cont'd) 

1024x4 11lsR PMOS TS 24 -12,5 (Cool'd.) 1024x8 350 nsF NMOS TS 24 
MM5232 National 

1024x8 45 nsF TIL 
350 nst CMOS TS 24 

55 nsF TIL 

400 nsF NMOS TS 24 

60 nsF TIL 
450 nsF NMOS TS 24 

70 nsF TIL 

TS 

75 nsF TIL OC 

TS 

90 nsF TIL 

100 nsF TIL 

TS 

1024x9 100 nsF TIL 

175 nsF TIL OC 

1 024xl 0 100 nsF TIL 

TS 

(1252) 
(1252) 

250 nsF NMOS TS 

275 nsF m 

2048x4 

±5,12 MCM65308 Motorola 
(Continued) 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

1022 

nst-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range 

TS-Three-State 

Bold face indicates additional data is provided on the page noted. 

Supply 
Voltage 

-3,5,12 

10 

5,12 

Device Source line 

MCM6560 Motorola 
NC6560 Nitron 

CDP1833 tRCA 
CDP1834 tRCA 
HCMP1833 tHughes 
HCMP1834 tHughes 

ER2308AC EA 
EA4700C EA 
EA8308AC EA 

9208BC AMD 
9208BM tAMD 

MM5242 National 
2608-1 Signetics 
2607 Signetics 

nsR-Nanoseconds at Room Temperature 

OE-Open Emitter 

Ie MASTER 1978 



MEMORY-ROMs (Cont'd) 

Access 
Orgari- Tme No. Supply 
zation (Max) Type Output Pins Voltage 

Static (Cont'd) 

2048x4 350 nsF NMOS TS 24 -3,5,12 

950 nsR PMOS - 24 -12,5 

2048x8 80 nsF m OC 24 5 

TS 24 5 

110 nsF m OC 24 5 

TS 24 5 

120 nsF TIl! OC 24 5 

TS 24 5 

125 nsF VMOS TS 24 5 

150 ns" 12L OC/TIL 
24 ma 

200 nsF VMOS TS 24 5 

300 nsF NMOS TS 24 5,12 

5 

350 nsF NMOS TS 24 5 

350 ns" 12L OC/TIL 
24 5 

400 nsF NMOS TS 24 5 

450 nsF NMOS TS 24 5 

475 nsF NMOS TS 24 ±5,12 

500 nsF NMOS TS 24 5 

{Continued} 

t Military Temperature Range (-55' to 125'C) 

OC-Open Collector 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

Access 
Organi- Tme No. Supply 

Device Source Line zation (Max) Type Output Pins Voltage Device Source Line 

Static (Cont'd) 

(Cont'd_) 2048x8 500 nsF NMOS TS 24 5 (Cont'd.) 
NC6560 Nitron MCM68316E Motorola 

2580 Signetics MM5246 National 
2600 Signetics 

N82S290 Signetics 
MCM6832 . ±5,12 Motorola 

N82S291 Signetics MCM65317 Motorola 
6275-1 MMI (1252) 525 nsF NMOS TS 24 5 EA8316EL EA 
6276-1 MMI (1252) 550 nsF NMOS TS 24 5 9217AC AMO 
5275-1 tMMI (1252) 9217AM tAMO 

5276-1 tMMI (1252) 
MK31 000-3 Mostek 70 
R23168 Rockwell 

542168-1 AMI (1OS1) 10 SY2316A Synertek 
S4216D-1 AMI (1OS1) SY4600 Synertek 

SY8316A Synertek 

S8P9818C TI 575 nsF NMOS TS 24 5 MM4246 tNational 
SBP9818M tTl 

600 nsF NMOS TS 24 5 EA2316A EA 
S42168-2 AMI (1OS1) EA4600C EA 
S4216D-2 AMI (1051) EA8316AC EA 

9216CC AMO PMOS - 24 -12,5 MK28000 Mostek 

2600-1 Signetics 700 nsF PMOS - 24 -12,5 TMS4800 TI 80 

9218CC AMO 750 nsF NMOS TS 24 5 EA4600L EA 
. R03-8316C GI 20 EA8316AL EA 
R03-9316C GI 

NMOS TS -3,5,12 MCM6590 Motorola MK34000-3 Mostek 800 nsF 24 
NC6590 Nitron 

SBP8316M TI 850 nsF NMOS TS 24 5 R03-8316A EMM/Semi 

SBP8316M tTl R03-8316A GI 

MCM68A316 Motorola R03-9316A GI 

2616-1 Signetics 2316A Intel 

2617-1 Signetics M58731 Mitsubishi 
I1P02316A NEe Micro {1481} 90 

9216BC AMO TMM331 Toshiba 
9216BM tAMO 30 

950 nsF PMOS - 24 -12,5 EA4900C EA 
9217BC AMO 
9217BM tAMO 1.35 p.sF PMOS - 24 -12,5 EA4900L EA 

. S6831A AMI 2048xl0 500 nsF NMOS TS 24 5 R03-20480 GI 
(1062, 1560) 

4096xl 45 nsF TIL OC 18 5 N82S4ooA Signetics 
S6831B AMI 

(1062,1560) TS 18 5 N82S401A Signetics 
S6831C AMI 70 nsF TIL oc 18 5 N82S4oo Signetics 

(1062, 1560) 
TS 18 N82S401 Signetics S8316 AMI 5 

EA8316EC EA 40 4096x4 550 nsF NMOS TS 24 5 EA4600C EA 
R03-8316B EMM/Semi SY4600 Synertek 100 
3516 Fairchild 

600 nsF PMOS 24 -12,5 MK28000 Mostek 
R03-8316B GI 

-

R03-9316B Gl 700 nsF PMOS - 24 ±12,5 . TMS4800 TI 
2316E Intel 750 nsF NMOS TS 24 5 EA4600M tEA 
2616-11 Intersil 
MM2316A National 1 p.sF NMOS TS . 24 5 R03-16384 EMM/Semi 

(1307,1372) R03-16384 GI 

MM5246 National 4096x8 300 nsF NMOS TS 24 5 MK32000-5 Mostek 
MM5258 National 50 

350 nsF NMOS TS 24 5 R03-9332C GI 
I1P02316A NEe IIicro (1481) 

MCM68A332 Motorola 
PPD2316E NEC Micro (1492) 
R2316B Rockwell 28 5 EA3200 EA 
2616 Sigletics 450 nsF NMOS TS 24 5 I1P02332 NEe Micro {1485} 110 
2617 Sig1etics R2332 Rockwell 
SY23168 Synertek 2633 Signetics 
SY8316B Synertek SY2332 Synertek 
NC6590A Nitron I TMS4732 TI 

S6831 AMI 8192x8 300 nsF NMOS TS 24 5 MK36000-5 Mostek 
(1062,1560) 60 2665 Signetics 

350 nsF VMOS TS 24 5 54264 AMI (1054) 

800 nsF NMOS TS 28 5 MM4235 tNational 
MM5235 National 

--=t 

ns"-Nanoseconds Typical nsF-Nanoseconds over Full Temperature Range nsR-Nanoseconds at Room Temperature 

OE-Open Emiiler T5-Three-State 
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MEMORY-Shift Registers 

Bits No. 
Per of Oper-
Register Reg. ation 

Dynamic 

Frequency 
(Hz -

Process Spec) 

2.5 M 

3.0 M 

5.0 M 

10.0 M 

Supply 
Voltage 

±5 

-12,5 

±5 

±5 

±5 

(Continued) 

t Military Temperature Range (-55' to 12S"C) 

• TypiCa! Values 

1024 

Device Source 

1406 tAMD 
1407 tAMD 
1506 AMO 
1507 AMD 

MM4006 tNational 
MM5006 National 

MTS2013 MOS 
2506 

1402AC AMD 
1402AM tAMD 
HD3502 Hitachi 
1402A Intel 
MM1402A National 
1402 Nortec 
l402A Nortec 
M141 SGS 
SY1402A Synertek 
SY1402AR Synertek 

AM2802C AMD 
AM2802M tAMD 

MASTER SELECTION GUIDE 

Bits No. 
Per of Oper-

Line Register Reg. ation 

Frequency 
(Hz -

Process Spec) 

Dynamic (Cont'd) 

256 SS PMOS 10.0 M 

SS PMOS 2.5 M 

5.0 M 

8.0M 

10.0M 

1024 SS NMOS 1.0 M 

PMOS 2.5 M 

3.0M 

4.0M 

5.0M 

SS = Serial In, Serial Out 

, 

Supply 
Voltage 

±5 

±5 

±5 

±5 

±5 

±5 

±5 

±5 

±5 

Device 

(Cont'd.) 
SY2802 

SY14038 
SY1403BR 

1403AC 
1403AM 
H03503 
1403A 
MM1403A 
1403A 
M136 
SY1403A 
SY1403AR 

HDSR1025 
2503 

AM2803C 
AM2803M 
SY2803 

2405 
SY2405 

2512 
SVI404B 
SY1404BR 

AM2806M 
AM2808M 
2512 
2525 

AM2806C 
AM2808M 
2512 
SY7712 
SY7722 

1404AC 
i404AM 
HD3S04 
1404A 
MM1404A 
MM5024A 
1404A 
1404A 

SY1404A 

Source Line 

Synertek 

Synertek 
Synertek 

AMD 
tAMD 

Hitachi 
Intel 
National 
Nortec 
SGS 
Synertek 
Synertek 

Hughes 
Signetics 

AMD 
tAMD 

Synertek 

Intel 
Synertek 

Signetics 
Synartek 
Synertek 

tAMD 
tAMD 

Nortec 
s;pn:s 
AMD 
AMD 
Nortec 
Synertek 
Synertek 

AMD 
tAMD 

Hitachi 
Intel 
National 
National 
Nortec 
Signetics 

Synertek 

PP = Parallel In, Parallel Out 

Ie MASTER 1978 



Ie MASTER 

MEMORY-Shift Registers (Cont'd) 

Bi1s No. Frequency 
Per of Oper- (Hz- SLWY 
RegIster Reg. atiOn Process ;3pec) Voltage 

Dynamic (Cont'd) 

1024 1 SS PMOS 5.0 M 5 

8.0 M ±5 

10.0M ±5 

2 SS NMOS 1.0 M 5 

2.0 M 5 

2.5 M 5 

PMOS 1.0 M -12,5 

3.0 M -12,5 

4.0 M -10.5,5 

6.0 M -10.5,5 

8.0 M ±5 

9 SS CCD 2.0 M -2,5,5,12 

1.0 M -2.5,5,12 

2.0 M -2.5,5,12 

4,0 M -2,5,5,12 

2048 1 SS PMOS 100M -12,5 

3,0 M -12,5 

4.0 M -10.5,5 

-12,5 

6.0M -10.5,5 

4096 4 PP CCD 5,0 M ±5,12 

65536 1 SS CCD 5.0 M -
±5,12 

Static 

4 1 PP Bipolar 3 M 5 

5M 5 

6M 5 

15 M 5 

(Continued) 

t Military Temperature Range (-55' to 125'C) 

• Typical Values 

Ie MASTER 1978 

Bi1s No. Frequency 
Per of Oper- (Hz- Supply 

Device Source Line Regisier Reg. aiion Process Spec) Voitage 

Static (Cont'd) 

(Cont'd.) 4 1 PP Bipolar 15 M 5 
SY1404AR Synertek 

HDSR1024 Hughes 
2504 Signetics 
M130 SGS 

AM2804C AMD 
AM2804M tAMD 
SY2804 Synertek 

AM2401 AMD 20 M 5 
2401 Intel 10 
SY2401 Synertek 

9401C AMD 
9401M tAMD 

SY2401-1 Synertek 

MM4025 tNational 
MM4026 tNational 

MM5025 National 
MM5026 National 
SY5025 Synertek 
SY5026 Synertek 20 

AM2825M tAMD 
25 M 5 

AM2826M tAMD 

AM2825C AMD 
AM2826C AMD 
SY2825A Synertek 
SY2826A Synertek 

HDSR2048 Hughes 

CCD450A Fairchild 

CCD450 Fairchild 

CCD450A Fairchild 30 
CCD451 Fairchild 

CCD451A Fairchild 

MM4027 tNational 

MM5027 National 
SY5027 Synertek 

AM2827M tAMD 

SY5028 Synertek 

AM2827C AMD 
SY2827 Synertek 

CCD460 Fairchild 40 

F464 Fairchild (1083) 

TMS3064 TI 

30 M 5 
SN54L95 TI 
SN54L99 tTl 
SN74L99 TI 
SN74L95 TI 

93LooC tAMD 
93LooM tAMD 

DM54L95 tNational 
DM74L95 National 50 

9300C AMD 
9300M tAMD 
93LOOC t Fairchild 
93LooM t Fairchild 

(Continued) 

SS = Serial In, Serial Ou1 

Bold face indicates additional data is provided on the page noted. 

Device Source Line 

(Cont'd.) 
m9300-1 tin 
1TI9300-5 lIT 
MC8300 Motorola 
MC9300 tMotorola 
RC9300 Raytheon 60 
RM9300 tRaytheon 
N8270 Signetics 
N8271 Signetics 

HD2534 Hitachi 
MC7270 Motorola 
MC7271 Motorola 
MC8270 Motorola 
MC8271 Motorola 
DM54LS295A tNational 
DM74LS295A National 70 . 
DM5495 tNational 
DM7495 National 
RC8270 Raytheon 
RM8270 tRaytheon 
RC8271 Raytheon 
RM8271 tRaytheon (J); 

-0 
SN54194 tAMD -3· 
SN74194 AMD 
5495 t Fairchild 

(!); 

7495 Fairchild 80 C': ' 

54178 t Fairchild 0" 
:;::"" 74178 Fairchild -0-

54179 t Fairchild .Q) 

74179 Fairchild Q)': 
54194 t Fairchild 00""· 
74194 Fairchild s-

"';1 ,. 
IIT5495 ·tln Q) 1 

+01' I 
Im495 In U). '! 

IIT54194 tin tU 
Im4194 lIT 90 ~ 
MC54194 tMotorola 
MC74194 Motorola 
54194 tRaytheon 
74194 Raytheon 
5495 t Signetics 
7495 Signetics 

~ 54194 t Signetics 
74194 Signetics ~ 
SN5495A tTl ~ 
SN7495A TI 100 ~ SN54178 tTl ~ 
SN74178 TI ~: 

SN54179 tTl 
SN74179 TI 
SN54194 TI 
SN74194 TI 

SN54195 tAMD 
SN74195 AMD 
5495 t Fairchild 
7495 Fairchild 110 
54LS95 t Fairchild 
74LS95 Fairchild 
54LS194 Fairchild 
74LSl94 Fairchild 
54LS195 t Fairchild 
74LS195 Fairchild 
54LS295 t Fairchild 
74LS295 Fairchild 
IIT54195 tin 
Im4195 lIT 120 

PP = Parallel In, Parallel Ou1 

1025 



MASTER SELECTION GUIDE 

MEMORY-Shift Registers (Cont'd) 

Bits No. Frequency Bits No. Frequency 
Per 01 Oper- (Hz- Supply Per 01 Oper- (Hz - Supply 
Register Reg. ation Process Spec) Voltage Device Source Register Reg. ation Process Spec) Voltage Device Source Une 

Static (Cont'd) Static (Cont'd) 

PP Bipolar 30 M (Cont'd.) PS Bipolar 10M (Cont'd.) 
MC54195 tMotorola MC7494 Motorola 
MC74195 Motorola 5494 Sigletics 
OM5495 tNational 7494 Sig"lelics 
OM7495 National SN5494 tTl 
DM54195 tNational SN7494 TI 
OM74195 National 
DM54LS95 tNational 
OM74LS95 National 
OM8300 National PP CMOS 2 M 3-15 F4035BM t Fairchild 
OM9300 tNational F4019BM t Fairclikl 
54195 tRaytheon F40195BM t Fairchild 
74195 Raytheon MC14035BC Motorola 
9LS95BC Raytheon CD4035BE RCA 
9LS95BU tRaytheon SCL4035B SSS 
54LS95 tRaytheon CM4035AE Solitron 
74LS95 Raytheon TC4035 Toshiba 
9LS195C Raytheon 3M 3-15 F4035BC Fairchild 
9LS195M tRaytheon F40194BC Fairchild 
54LS195 tRaytheon F40195BC Fairclild 
74LS195 Raytheon SIL4035B tMitel 
54195 t Si!Jletics SIL4035BE Mitel Q) 74195 Sigletics MC14035BA tMotorola ~ SN54195 tTl CD4035B tRCA ::::J SN74195 Tl 

(!) CM4035A tSolitron 
31 M MC5495 tMotorola TP4035B Tl 

c::: MC7495 Motorola 
0 9 M' 3-15 CD40104B RCA -0 

CD40104BE tRCA 

Q) 38M 9300c Fairchild SP 

Q) 9300M t Fairchild 
en 55 M 93HOOC t Fairclild 
"- 93HOOM t Fairchild 
Q) - 80M 93H72C Fairchild 00 
as 93H72M t Fairchild 

::iE N82S70 Sigletics 3-15 CD4015AC National 
N82S71 t Sigletics CD4015BE RCA 

70M SN54S194 tAMO TC4015 Toshiba 

SN74S194 AMO 3M 3-15 34015BM t Fairchild 
SN54S195 tAMO SIL4015B tMitel 
SN74S195 AMO SlL4015BE Mite! 
93S00c Fairchild 
93S00M t Fairchild 
93S194C Fairchild 3-15 C04015AM tNationai 

93S194M t Fairchid CD4015B tRCA 

DM54S194 tNational SCl40158 tSSS 

DM74S194 National SCL4015BE SSS 

OM54S195 t National PP Bipolar 10 M 5496 t Fairclild 
OM74S195 National 7496 Fairchild 
SN54S194 tTl In5496 tin 
SN74S194 TI Im496 ITT 
SN54S195 tTl MC5496 tMotorola 
SN74S195 TI MC7496 Motorola 

OM5496 t National 
DM7496 National 
5496 t Sigleiics 
7496 Signetics 
SN5496 tTl 
SN7496 TI 
7496 TAW 

PS 

10M 5494 t Fairclild 
7494 Fairchild 
MC5494 tMotoroia 

t Military Temperature Range (-55' to 125'C) SS = Serial In, Serial Out PP = Parallel In, Parallel Out 

• Typical Values 
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IC·MASTER 

MEMORY-5hift Registers (Cont'd) 

Bits No. Frequency Bits No. Frequency 
Per of Oper- (Hz- Supply Per of Oper- (Hz- Supply 
Regster. Reg. alion Process Spec) Voltage Device Source Line Register Reg. alion Process Spec) Vol1age 

Static (Cont'd) Static (Cont'd) 

5 4 SS CMOS 2M 3-15 (Cont'd.) 8 1 SP Bipoiar 25 M 5 
CM4006AE Solitron 
CD4006AE RCA 

2.5 M 3-15 CD4006A tRCA 

3M 3-15 SCL4006A tSSS 
SCL4006A SSS 

4M 5-15 MC14006BC Motorola 

7M 5-15 MC14006BA tMotorola 

8 1 PP Bipolar 25 M 5 54198 tFairchild 
74198 Fairchild 10 
54199 t FairchUd 
74199 Fairctild 
0054198 tNational 
DM74198 National 
0054199 tNational 
DM74199 National 
54198 tRaytheon 
74198 Raytheon 
54199 tRaytheon 
74199 Raytheon 20 
54198 t Sigtetics SS Bipolar 3 M 5 
74198 Signetics 
54199 t Sig1etics 
74199 Signetics 4M 5 

SN54198 tTl 
SN74198 TI 10M 5 
SN54199 tTl 
SN74199 tTl 

50M 5 SN54S299 tTl 
SN74S299 TI 30 

PS Bipolar 14 M 5 DM7590 tNational 
DM8590 National 

20 M 5 54165 t Fairchild 
74165 Fairchild 
MC54165 tMotorola 
MC74165 Motorola 
DM54165 tNational 
DM74165 National 15 M 5 
54165 tRaytheon 
74165 Raytheon 40 PP CMOS 2.5 M 3-18 

54165 tSignetics 3-15 
74165 Signetics 

5 
SN54165 tTl 
SN74165 TI 3M 3-18 

25 M 5 54166 t Fairchild 3-15 
74166 Fairchild 
DM54166 tNational 
DM74166 National 5 
54166 tRaytheon 
74166 Raytheon 50 3-15 

54166 t Signetics PS CMOS 1M 3-15 
74166 Signetics 
SN54166 tTl 
SN74166 TI 

1.3 M 3-15 
SP Bipolar 12 M 5 DM54L164 t National 2.5 M 3-15 

DM74L164 National 
SN54L164 tTl 
SN74L164 TI 

14 M 5 DM7570 tNational 
DM8570 National 60 

25 M 5 9LSl64C Fairctild 3M 3-15 
9LSl64M t Fairchild 
54164 t Fairchild 

(Continued) (Continued) 

SS = Serial In, Serial Out t Military Temperature Range (-55· to 125·C) 

• Typical Values Bold face indicates additional data is provided on the page noted. 

IC MASTER 1978 

Device Source Line 

(Cont'd.) 
74164 Fairchild 
54LSl64 t Fairchild 
74LSl64 Fairctild 
nT74LSl64 ITT 
54LSl64 tMotorola 
74LSl64 Motorola 70 
DM54LSl64 t National 
DM74LSl64 National 
~B74LSl64 NEC America 
9LS164C Raytheon (272) 
9LS164M t Raytheon (272) 
54LS164 t Raytheon (272) 
74LS164 . Raytheon (272) 
54164 tRaytheon 
74164 Raytheon 
54LSl64 t Signetics 80 
74LSl64 Signetics 
54164 tSignetics 
74164 Sigtetics 
SN54LSl64 tTl 
SN74LSl64 Tl 

SN54L91 tTl 
SN74L91 TI 

DM54L91 tNational 
DM74L91 National 

5491 t Fairchild 90 
7491 Fairchild ~ 
HD2524 Hitachi 
MC5491 A tMotorola 
MC7491A Motorola 
9LS91C Raytheon (272) 
9LS91M t Raytheon (272) 
54LS91 t Raytheon (272) 
74LS91 Raytheon (272) 
5491 t Signetics 
7491 Signetics 100 
SN5491 A tTl 
SN7491A Tl 

N8276' Signetics 

MC14034BC Motorola 

SCL4034BE SSS 

CM4034AE Solitron 

MC14034B Motorola 

CD4034BM National 
CD4034B tRCA 
SCL4034B tSSS 110 

CM4034A tSolitron 

TC4034 Toshiba 

F4014BC Fairchild 
F4021BC Fairchild 
CM4014A tSolitron 

TP4021 A TI 

MCl4021BC Motorola 
CD4014BE RCA 
CD4021B tRCA 
CD4021BE RCA 120 
TC4014 Toshiba 
TC4021 Toshiba 

F4014BM t Fairctild 
F4021BM t Fairctild 
SIL4010B tMitel 

PP = Parallel In, Parallel Out 
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MEMORY-Shift Registers (Cont'd) 

Bits No. 
Per of Oper-
Register Reg. ation 

Frequency 
(Hz -

Process Spec) 

Static (Cont'd) 

8 PS CMOS 3M 

2 SS Bipolar 10M 

15 M 

20M 

10 PP TIL 0.5 M 

SP PMOS 0.5 M 

2 SS CMOS 2 M 

16 2 SS PMOS 2 M 

SS PMOS 2M 

20 SP PMOS 5K 

24 SS CMOS 2.5 M 

25 SS PMOS 1 M 

2M 

30 SS CMOS 1M 

32 SS PMOS 1 M 

2 SS PMOS 1 M 

1.5 M 

2M 

4 SS PMOS 1 M 

6 SS PMOS 1 M 

2M 

33 1 SP PMOS 0.25 M 

40 6 SS PMOS 2M 

t Military Temperature Range (-55' to 125'C) 

• Typical Values 
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Supply 
Voltage 

3-15 

5-10 

-12,5 

-12,5 

-14,9 

5-16 

-12,5 

-12,5 

3-15 

-12,5 

-16.-10 

-28 

-12,5 

-12,5 

-12,5 

-12,5 

-10,-20 

-12,5 

Device 

(Cont'd.) 
StL4014E 
SIL4021B 
SIL4021BE 
MC14021B 
CD4014B 
CD4021B 
SCL4014B 
SCL4021B 
CM4021A 

93L28C 
93L28M 
93L28M 
93L28C 
MC8328 
MC9328 

RC8277 
RM8277 
N8277 

9328C 
9328M 
9328C 
9328M 

RC8274 
RM8274 
N8274 
88274 

RC8273 
RM8273 
N8273 

I S8273 
HSSR0321 I HSSA0351 
SS5-8211 
SS5-8212 

I SS6-8211 I S~" 
SL5-4016 

I H032112 

MS618 

I SL5-4025 
SL6-4025 

Source 

Mitel 
tMitel 

Mitel 
tMotorola 
tRCA 

. tRCA 
tSSS 
tSSS 
tSolitron 

AMO 
tAMO 
t Fairchild 

Fairchild 
Motorola 

tMotorola 

Raytheon 
tRaytheon 

Sigletics 

AMO 
tAMO 

Fairchild 
t Fairchikl 

Raytheon 
tRaytheon 

Signetics 
tSig1etics 

Raytheon 
tRaytheon 

Sigletics 
t Sig1etics 

tHughes 
tHughes 

GI 
GI 

tGI 
tGI 

GI 

Hitachi 

tRTC 

GI 
.a.r-:I 
I"" 

MCS21 04 t MOS 

MD4330B 
MD4330BE 

SS5-1032 
I SS6-1Q32 

I ~;,~ 
SL5-4032 
SL6·4032 

I MTSloo2 

I EA1003 
I EA1M7 

3348 
3349 

2518 

MM5559 

2519 

Mitel 
Mitel 

GI 
tGI 

MOS 

EA 
t:ll 
~n 

tMOS 

GI 
tG! 

Fairchild 
Fairchild 

Signetics 

National 

Signetics 

MASTER SELECTiON GUiDE 

Bits No. 
Per of Oper-

Line Register Reg. ation 

Frequency 
(Hz -

Process Spec) 

Static (Cont'd)' 

50 SS PMOS 1 M 

1.5 M 

3M 

6 4 1 SS CMOS 1 M 

2M 

10 .2.7 M 

5M 

10 M 

2 SS Bipolar 30 M 

CMOS 4 M 

20 
PMOS 1 M 

2M 

4 SS CMOS 4M 

PMOS 1.5 M 

80 2 SS PMOS 1.5 M 

2.2M 

30 

2.5 M 

3M 

SS NMOS 1 M 

3M 

PMOS 1.5 M 

2M 

40 2.5 M 

3M 

4M 

64,72,80 
SS PMOS 1.5 M 

81 SS NMOS 1 M 

SS PMOS 2.5 M 

SS PMOS 2.5 M 

3M i ~~ 
I 100 1 SS PMOS 1.5 M 

I 
2.5 M 

3M I 
2 SS PMOS 1 M 

1.5 M 

I 
1.6 M 

SS = Serial In, Serial Out 

Supply 
Voltage 

-12,5 

-14,12 

-12,f5 

-14,12 

3-15 

3-15 

3-15 

3-16 

3-15 

3-18 

5-16 

5 

3-15 

-12,5 

-12,5 

4.5-12.5 

-12,5 

-14,12 

-12,5 

-12,5 

12,5 

-12,5 

-14,12 

-12,5 

-12,5 

-12,5 

-12,5 

-12,5 

-12,5 

-12,5 

-12,5 

-125 

-14,12 

-12,5 

-14,12 

-28.-14 

-27.-13 

-12,f5 

-12,5 
(Contin~) 

Device Source 

SL5-2050 GI 
I SL6-2050 t GI 

EAl013 

2509 

EA1012 

C04031BE 

C04031B 

F4557BM 

MC14557BA 

F4557BC 

MC14557B 

MS612 

TDCloo5J 

MC14517BC 
MC14517BA 

SL5-2064 
SL6-2064 

MTS2105 

F4731BC 
F4731BM 

3342 

EAl009 

3341 

MM4052 
MM5052 

I AM2847M 

, AM2847C 

EA1008 

SR5015-80 

M142 

3347 
2532 

3357-2 

AM2847M 

I TMS3120 

AM2847C 

3357-1 

MM5054 

SR5015-81 
SR5018 

I TMS3126 

I AM2896M 

I AM2896C 

EA1005 

TMS3127 

EA1004 

MTSll02 

M127 

2510 

MM4053 

EA 

Signelics 

EA 

RCA 

tRCA 

t Fairclild 

tMotorola 

Fairchild 

Motorola 

RTC 

TRW 

Motorola 
tMotorola 

GI 
tGI 

tMOS 

Fairchild 
t Fairchikl 

Fairchild 

EA 

Fairchild . 

National 
NatiOnal 

tAMO 

AMO 

EA 

SMC 

SGS 

Fairchild 
.Sigletics 

Fairchild 

tAMO 
TI 

AMO 

Fairchild 

National 

SMC 
SMC 

TI 

tAMO 

AMO 

EA 

TI 

EA 

MOS 

SGS 

Signetics 

National 

60 

70 

80 

90 

I I 

100 

I 
I 

I 

110 

PP = Parallel In, Parallel Out 
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Ie MASTER 

MEMORY-Shift Registers (Cont'd) 

Bits No. Frequency 
Per of Oper- (Hz- Supply 
Register Reg. ation Process Spec) Voltage 

Static (Cont'd) 

100 2 SS PMOS 1.6M -12,5 

2M -12,5 

4 SS PMOS 2.2 M -12,5 

20-100 2 SS PMOS 2.5 M -12,5 

125 1 SS PMOS 1 M -12,5 

128 1 SS CMOS 5M 12 

2 SS PMOS 1 M -12,5 

1.5 M -12,5 

2M -12,5 

2.5 M -12,5 

4 SS PMOS 1 M -12,5 

1.5 M -12,5 

2.5 M -12,5 

16-128 1 SS CMOS 5.6 M 3-15 

132 2 SS PMOS 1.5 M -12,5 

2.5 M -12,5 

133 2 SS PMOS 1.5 M -12,5 

2M -12,5 

2.5 M -12,5 

4 SS NMOS 1 M 5 

1-134 4 SS NMOS 1 M 5 

125144 
2 SS PMOS 1.5 M -12,5 

144 1 SS PMOS 1 M -12,5 

2 SS PMOS 1.5 M -12,5 

2M -12,5 

2.5 M -12,5 

200 2 SS PMOS 1.5 M -12,±5 

240 2 SS PMOS 1.5 M -12,5 

250 2 SS PMOS 1.5 M -12,5 

256 1 SS Bipolar 30M 5 

2 SS PMOS 1 M -12,5 

1.5 M -12,5 

2.5 M -12,5 

480 2 SS NMOS 1.5 M 5 
(Continued) 

t Military Temperature Range (-55' to 125'C) 

* Typical Values 

Ie MASTER 1978 

Bits No. Frequency 
Per of Oper- (Hz -

Device Source Una Register Reg. ation Process Spec) 

Static (Cont'd) 

(Cont'd_) 480 2 SS NMOS (Cont'd_) 
MM5053 National 3M 

SL5-C2100 GI 512 1 SS PMOS 1.0 M 

MM5061 National 1.5 M 

MM4oo7 National 2.5 M 

Inl144 In 

MS625 RTC 2 SS NMOS l.5M 

MK1oo2 AMD 3M 
MK1002 Mostek 

10 1024 SS NMOS 1.5 M 
SL5-2128 GI 

1 

2521 Signetics 
2M 

MTS2107 tMOS 3M 

MM5060AA National 4M 

AM2809M tAMD 5 M -
AM2810 AMD 

. PMOS 1.5 M 
TMS3114 AMD 
SL5-C2128 GI 
MTS2108 tMOS 
TMS3114 TI 

2M 
AM2809C AMD 20 
AM2814M tAMD 
TMS3128 TI 4M 

MM4055 tNational 92304 1 SS Bubble 0.1 M 

MM5055 National 

AM2855 AMD 
AM4055 tAMD 
AM5055 AMD ' 

MC14562B Motorola 

MM5060AB National 
2522 Signetics 30 

-TMS3129 TI 

MM5060AC National 

TMS3113 TI 

TMS3130 TI 

SR5015-133 SMC 
SR5017 SMC 

SR5015 SMC 

MM5060 National 

1TI1144 In 40 

MM5060AD National 

3346 Fairchild 

TMS3132 TI 

2511 Signetics 

2529 Signetics 

2528 Signetics 

TDC1006J TRW 

MM4056 tNational 

MM5056 National 
2527 Signetics 50 

AM2856C AMD 
AM4056 tAMD 
AM5056 AMD 

SY2535 Synertek 

SS = Serial In, Serial Out 

Bold face indicates additional data is provided on the page noted, 

Supply 
Voltage Device Source Una 

5 SY2535A Synertek 

-12,5 MM4057 tNational 

-12,5 MM5057 National 

-12,5 AM2857C AMD 
AM4057 tAMD 60 
AM5057 AMD 

5 SY2534 Synertek 

5 SY2534A Synertek 

5 SY2533 Synertek 

5 SY2833 Synertek 

5 SY2833A Synertek 

5 SY2833B Synertek 

5 SY2833C Synertek 

-12,5 AM2533C AMD 
2533 Fairchild 70 
MM5058 National 
2533 Signetics 

-12,5 AM2833C AMD 0), 
AM2833M tAMD "0 

·5 -" 
-12,5 3355C Fairchild 

<!J 
- TBM0103 TI 

91L40BM tAMD C 
0 .... 

~O __ 
Q) 

CD en 
~ 

Q) .... 
(J) 

as 
~ .,; 

,-
r·: 
~. 

~. 

PP = Parallel In, Parallel Out 
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Ra 

Par 

S2: 
S4( 
S41 
S41 
S41 
S41 
S4! 
S4! 
S41 
S41 
S41 
S4i 
S4 
S4 
S5 
S5 
S5 
S5 
S5 
S5 
S5 
S6 
86-
S6 
S6 

~ 
S6 

~ 
« se « 

S€ 

* f -
103 

&1 .. 1. 
.fUYIII® S4015/S40~ 

1024 Bit (1024x· 
Static High Speed VMOS RAI 

Features 

• Pin Compatible with 93415 (84015) and 93425 (S4025) 
• Single +5V Supply 
• Directly TTL Compatible 
• Open Collector Output - S4015 
• Three State Output - 84025 
• Fan-Out of 10 TTL - IOL = 16mA @ 0.45V 
• Completely Static - No Clocks or Refreshing 

Absolute Maximum Ratings* 

Ambient Temperature Under Bias .. .. -100 C to +850 C 
Storage Temperature ........... - 650 C to + 150" C 
Output or Supply Voltages ......... -0.5V to +7V 
Input Voltages ................ -0.5V to +5.5V 
Power Dissipation .................... 1 Watt 

Block Diagram 

877236 

ADDRESS 
DECODER 
DRIVER 

ADDRESS 
DECODER 
DRIVER 

32 X 32 

ARRAY 

CDlUMNI/D 

CIRCUITS 

*COMMENT: StresseS above those listed under "Absolute Maximum 
Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other condition above those indicated in the operational sections of 
this sPecification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 
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General Description 

The AMI 84015/84025 family of 1024x1 bit high sp~ 
VMOS RAMs offers fully static operation with a single 
supply. The device is completely TTL compatible on 
inputs and output. The family is available in two out) 
configurations. The 84015 has an open collector (01 
drain) output and the S4025 has a three state output. 1 
stored data is read out nondestructively and is the sa 
polarity as the original input data. 

The family is completely static requiring no clocks or 
freshing for operation. Chip Select (CS) controls the 0 

put and simplifies memory system expansion. The 1 
chip select time allows decoding the chip select from' 
address without increasing address access time. 

The 84015/84025 is fabricated using AMI's propriet 
VMOS process, thus allowing the production of high Sp4 
MOS RAMs that are fully compatible with bipolar RA 
but offering the advantage of lower power dissipation. 

Logic Symbol 

AU 

Al 

"2 
AJ 

A4 

"5 

CS DIN WE 

1 15 14 
2 

A6 10 

A7 11 

A8 12 

A9 13 

817249 Dour 

Pin Names 

C8 Chip Select 

Ao-Ag Add..~ss h'1PUts 

WE Write Enable 

Truth Table 

Pin Configuration 

B Vee 

Ao 0. 

Al WE" 

A2 As 
A3 A. 

A4 A7 

Dour A6 

GND ~ 

877250 

DIN Data Input 
n~_._ Data Output . ..... UU·l 

Inputs I Output (DOUT) I I 
cs I WE I DIN I 840151 84025 I Mode. I 
H I X i X i H i H - Z i Not selected i 
L I L L H H-Z I Write "0" 
L I L H H H - Z I Write "1" 
L I H X DOUT DOUT I Read 

@Ie MASTER 
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MEMORY-Shift Registers (Cont'd) 

Bits No. Frequency 
Per of Oper- (Hz - Supply 
Register Reg. ation Process Spec) Voltage 

Static (Cont'd) 

100 2 SS PMOS 1.6M -12,5 

2M -12,5 

4 SS PMOS 2.2 M -12,5 

20-100 2 SS PMOS 2.5 M -12,5 

125 1 SS PMOS 1 M -12,5 

128 1 SS CMOS 5M 12 

2 SS PMOS 1 M -12,5 

1.5 M -12,5 

2M -12,5 

2.5 M -12,5 

4 SS PMOS 1 M -12,5 

1.5 M -12,5 

2.5 M -12,5 

16-128 1 ss CMOS 5.6 M 3-15 

132 2 SS PMOS 1.5 M -12,5 

2.5 M -12,5 

133 2 SS PMOS 1.5 M -12,5 

2M -12,5 

2.5 M -12,5 

4 SS NMOS 1M 5 

1-134 4 SS NMOS 1 M 5 

125144 
2 SS PMOS 1.5 M -12,5 

144 1 SS PMOS 1 M -12,5 

2 SS PMOS 1.5 M -12,5 

2M -12,5 

2.5 M -12,5 

200 2 SS PMOS 1.5 M -12,±5 

240 2 SS PMOS 1.5 M -12,5 

250 2 SS PMOS 1.5 M -12,5 

256 1 SS Bipolar 30M 5 

2 SS PMOS 1 M -12,5 

1.5 M -12,5 

2.5 M -12,5 

480 2 SS NMOS 1.5 M 5 
(Continued) 

t Military Temperature Range (-55' to 125'C) 

• Typical Values 

Ie MASTER 1978 

Bits No. Frequency 
Per of Oper- (Hz -

Device Source Una Register Reg. ation Process Spec} 

Static (Cont'd) 

(Cont'd.) 480 2 SS NMOS (Cont'd.) 
MM5053 National 3M 

SL5-C2100 GI 512 1 SS PMOS 1.0 M 

MM5061 National 1.5 M 

MM4oo7 National 2.5 M 

Inl144 In 

MS625 RTC 2 SS NMOS 1.5 M 

MKloo2 AMD 3M 
MK1oo2 Mostek 

10 1024 SS NMOS 1.5 M 
SL5-2128 GI 

1 

2521 Signetics 
2M 

MTS2107 tMOS 3M 

MM5060AA National 4M 

AM2809M tAMD 5 M -
AM2810 AMD 

PMOS 1.5 M 
TMS3114 AMD 
SL5-C2128 GI 
MTS2108 tMOS 
TMS3114 TI 

2M 
AM2809C AMD 20 
AM2814M tAMD 
TMS3128 TI 4M 

MM4055 tNational 92304 1 SS Bubble 0.1 M 

MM5055 National 

AM2855 AMD 
AM4055 tAMD 
AM5055 AMD 

MC14562B Motorola 

MM5060AB National 
2522 Signetics 30 

'TMS3129 TI 

MM5060AC National 

TMS3113 n 
TMS3130 TI 

SR5015-133 SMC 
SR5017 SMC 

SR5015 SMC 

MM5060 National 

1TI1144 In 40 

MM5060AD National 

3346 Fairchild 

TMS3132 TI 

2511 Signetics 

2529 Signetics 

2528 Signetics 

TDC1006J TRW 

MM4056 tNational 

MM5056 National 
2527 Signetics 50 

AM2856C AMD 
AM4056 tAMD 
AM5056 AMD 

SY2535 Synertek 

SS = Serial In, Serial Out 

Bold face indicates additional data is provided on the page noted. 

-

Supply 
Voltage Device Source Una 

5 SY2535A Synertek 

-12,5 MM4057 tNational 

-12,5 MM5057 National 

-12,5 AM2857C AMD 
AM4057 tAMD 60 
AM5057 AMD 

5 SY2534 Synertek 

5 SY2534A Synertek 

5 SY2533 Synertek 

5 SY2833 Synertek 

5 SY2833A Synertek 

5 SY2833B Synertek 

5 SY2833C Synertek 

-12,5 AM2533C AMD 
2533 Fairchild 70 
MM5058 National 
2533 Sigletics 

-12,5 AM2833C AMD Q) 
AM2833M tAMD :2 

::l -12,5 3355C Fairchild 
CJ - TBM0103 TI 

91L40BM tAMD C 
.Q ... 

-0-
Q) 

<D 

1 
en 
~ 

Q) 
1 ... en 'iI 

~ 

~ ~ 

j.' 

I· 

(.~ 

~ 

~ 

PP = Parallel In, Parallel Out 
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Selection Guide 

Random Access Memories 

Part No. Description Process 
Organ i- Maximum Maximum Power 

Packages* 
zation TACC (ns) ICC (mA) Supplies 

S2114 4096 Bit Static RAM VMOS 1024x4 200 100 +5V 18 Pin P, E, C 
S4015·2 1024 Bit Static RAM VMOS 1024x1 60 125 +5V 16 Pin P, E, C 
S4015-3 1024 Bit Static RAM VMOS 1024x1 45 100 +5V 16 Pin P, E, C 
S4015·4 1024 Bit Static RAM VMOS 1024x1 45 125 +5V 16 Pin P, E, C 
S4015·5 1024 Bit Static RAM VMOS 1024x1 35 135 +5V 16 Pin P, E, C 
S4016 4096 Bit Static RAM VMOS 1024x4 200 100 +5V 18 Pin P, E, C 
S4017·1 4096 Bit Static RAM VMOS 4096x1 90 160 +5V 18 Pin P, E, C 
S4017·2 4096 Bit Static RAM VMOS 4096x1 70 160 +5V 18 Pin P, E, C 
S4017-3 4096 Bit Static RAM VMOS 4096x1 55 180 +5V 18 Pin P, E, C 
S4017·4 4096 Bit Static RAM VMOS 4096x1 55 150 +5V 18 Pin P, E, C 
S4025-2 1024 Bit Static RAM VMOS 1024x1 60 125 +5V 16 Pin P, E, C 
S4025-3 1024 Bit Static RAM VMOS 1024x1 45 100 +5V 16 Pin P, E, C 
S4025·4 1024 Bit Static RAM VMOS 1024x1 45 125 +5V 16 Pin P, E, C 
S4025·5 1024 Bit Static RAM VMOS 1024x1 35 135 +5V 16 Pin P, E, C 
S5101 1024 Bit Static RAM CMOS 256x4 650 22 +5V 22 Pin P, E, C 
S5101-1 1024 Bit Static RAM CMOS 256x4 450 22 +5V 22 Pin P, E, C 
S5101·3 1024 Bit Static RAM CMOS 256x4 650 22 +5V 22 Pin P, E, C 
S5101-8 1024 Bit Static RAM CMOS 256x4 800 22 +5V 22 PinP, E, C 
S5101L 1024 Bit Static RAM CMOS 256x4 650 22 +5V 22 Pin P, E, C 
S5101L·1 1024 Bit Static RAM CMOS 256x4 450 22 +5V 22 Pin P, E, C 
S5101L-3 1024 Bit Static RAM CMOS 256x4 650 22 +5V 22 Pin P, E, C 
S6508 1024 Bit Static RAM CMOS 1024x1 460 2 +5V 16 Pin P, E, C 
S6508-1 1024,Bit Static RAM CMOS 1024x1 300 2 +5V 16 Pin P, E, C 
S6508A 1024 Bit Static RAM CMOS 1024x1 185 2 to 4.3 +4V to +11 V 16 Pin P, E, C 
S6508A-1 1024 Bit Static RAM CMOS 1024x1 115 2 to 4.3 +4V to +11 V 16 Pin P, E, C 
S68A1o- 1024 Bit RAM N-SiGate 128x8 360 80 +5V 24 Pin 

Side Brazed 
S68B10 1024 Bit RAM N-SiGate 128x8 250 80 +5V 24 Pin 

Side Brazed 

Read Only Memories and Erasable and Electrically Reprogrammable Read Only Memories 

Part No. 

S4216B 
S4264 
S5204A 
S6831 
S6831A 
S6831B 
S6831C 
86834 

Description 

16,384 Bit Static ROM 
65,536 Bit Static ROM 
4096 Bit EPROM 
16,384 Bit ROM 

116,384 Bit ROM 
16 384 Bit ROM 

116:384 Bit ROM 
I II I)Q~ 'Qit l4' Pl1 () M 
J -XVvV ~.'" ~ .. £.,_.a. .... 

Process 
Organi· 
zation 

VMOS 2048x8 
VMOS 8192x8 

P-SiGate 512x8 
N-SiGate 2048x8 
N·SiGate I 2048x8 
N.SiGate I 2048x8 I N-SiGate I 2048x8 

j P·SiGate I 512x8 

Maximum 
TACC (ns) 

250 
350 
750 
450 
450 
450 
450 
500 

* (P) = Plastic Package, (E) = Cer·DIP Package, (C) = Ceramic Package 

1030 

Maximum 
ICC (mA) 

80 
145 
50 
30 
30 
30 
30 
50 

Power 
Packages* 

Supplies 

+5V ± 10% 24 Pin P, E, C 
+5V ± 10% 24 Pin P, E, C 
+5V, -12V 24 Pin C 

+5V 24 Pin P, E, C 
+5V 24 Pin P, E, C 
+5V 24 Pin I P,E,C 
+5 V I 24 Pin P, E, C 

+5V, -12V i 24 Pin C , 
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AMJI@ VMOS-The New Technology from 'AMI, 

VMOS is the patented new technology developed by 
AMI to produce low-cost, high-density integrated cir
cuits with a process that yields products with very high 
operating speeds. VMOS has literally opened up a new 
dimension in the design and manufacture of electronic 
memory and other circuits for large computer systems, 
minicomputer systems, microcomputers, micropro
cessors and hundreds of other applications for con
sumer and communications products employing large 
scale integrated circuits. 

The first product manufactured at AMI using the 
VMOS technology was the S4015 lKxl static RAM. 
Having proved the viability of VMOS for static RAMs, 
AMI started numerous designs in both random access 
memories and read only memories. These new designs 
will also undergo extensive quality and reliability 
tests. 

The secret of VMOS is a process which produces tens 
of thousands of transistors in an integrated circuit as 

Any product in this Condensed MOS Products Catalog 
can be ordered using the simple system described be
low. With this system it is possible to completely spec
ify any standard device in this catalog in a manner that 
is compatible with AMI's order processing methods. 
The example below shows how this ordering system 
works and will help you to order your parts in a man
ner that can be expedited rapidly and accurately. 

All orders (except those in sample quantities) are nor
mally shipped in plastic carriers or aluminum tube 

tiny V -shaped grooves. The acronym "VMOS" stands 
for V -groove Metal-Oxide-Silicon. Metal, oxide and 
silicon comprise ,the layers making up the transistors 
in the most widely manufactured types of LSI circuits. 
The VMOS process, unlike others, deposits these layers 
in to the small three -dimensional grooves rather than 
over a larger two-dimensional area on the small piece 
of silicon that comprises a complete integrated circuit. 

The VMOS process produces very small circuits hence 
many more per wafer than competitive processes such 
as N -channel MOS and digital bipolar. Because VMOS 
takes advantage 'of the third dimension of the wafer 
and employs special processing techniques, VMOS 
transistors are smaller than competing types of tech~ 
nologies. The result is high density VMOS circuits 
which are very fast and as much as 50 percent smaller 
(and more economical) than circuits made with other 
technologies. 

Orde~ing Information 

containers, which protect the devices from static elec
tricity damage under all normal handling conditions. 
Either container is compatbile with standard auto
matic IC handling equipment. 

Any device described in this catalog is an AMI Stan
dard Product. However, ROM devices that require mask 
preparation or programming to the requirements of a 
particular user, devices that must be tested to other 
than AMI Quality Assurance standard procedures, or 
other devices requiring special masks are sold on a 
negotiated price basis. 

S 6 8 2 ,0 A-I P 

Device Number - prefix S, followed by four numeric 
digits that define the basic device type. If there are 
versions to the basic device, the four numeric digits 
will be followed by additional alphanumeric digits, in 
this example A-I. The last digit should always be fol
lowed by a space. 

©IC MASTER 1978 

Package Type - a single letter designation which iden
tifies the basic package type. The letters are coded as 
follows: 

P - Plastic package 

E - Cer -DIP package 

S - SLAM package 

C - Ceramic (three-layer) package 

T - TO type package 

1031 
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1024 Bit (1024x1) 
Static High Speed VMOS RAM 

Features 

• Pin Compatible with 93415 (S4015) and 93425 (S4025) 
• Single +5 V Supply 
• Directly TTL Compatible 
• Open Collector Output - S4015 
• Three State Output - S4025 
• Fan· Out of 10 TTL - IOL = 16mA@0.45V 
• Completely Static - No Clocks or Refreshing 

Absolute Maximum Ratings* 

Ambient Temperature Under Bias .. .. -1(1' C to +850 C 
Storage Temperature ........... - 650 C to + 1500 C 
Output or Supply Voltages ......... -0.5V to +7V 
Input Voltages ................ -0.5V to +5.5V 
Power Dissipation .................... 1 Watt 

Block Diagram 

Au 
A, ADDRESS 32 X 32 

Az D£COOER 

A:! DRIVER 
ARRAY 

A.. 

As 
-\ ADDRESS COLUMN I/O ,.., DECODER CIRCUITS 

As ORIVER 

As 

DIN Dour 

877236 

*COMMENT: Stresses above those listed under" Absolute Maximum 
Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other condition above those indicated in the operational sections of 
this sPecification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 
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General Description 

The AMI 84015/84025 family of 1024xl bit high speed 
VMOS RAMs offers fully static operation with a single 5V 
supply. The device is completely TTL compatible on all 
inputs and output. The family is available in two output 
configurations. The 84015 has an open collector (open 
drain) output and the S4025 has a three state output. The 
stored data is read out nondestructively and is the same 
polarity as the original input data. 

The family is completely static requiring no clocks or reo 
freshing for operation. Chip Select (CS) controls the out· 
put and simplifies memory system expansion. The fast 
chip select time allows decoding the chip select from the 
address without increasing address access time. 

The 84015/84025 is fabricated using AMI's proprietary 
VMOS process, thus allowing the production of high speed 
MOS RAMs that are fully compatible with bipolar RAMs 
but offering the advantage of lower power dissipation. 

Logic Symbol Pin Configuration 

1 15 14 
An 2 C!: Vee 

A, An 0111 

A, wt 
A2 

A] 

1\4 A2 As 
A5 A] A8 

A. A7 
A6 10 

A) 11 

A8 12 DoUT A6 

A9 13 GND As 

8)1249 DOUT 817250 

Pin Names 

CS Chip Select DIN Data Input 

A4J-Aa Add...~ss Inputs DOUT Data Ou.tput . 

WE Write Enable 

Truth Table 

L L' L i H 'H-Z Write "0" 

L L H I H H-Z Write "1" 

L H X I DOUT DOUT Read 

©IC MASTER 1978 



AM]I@ S4015/S4025 

D. C. Characteristics: Vee = 5V ±5%, TA = O°C to 75°C. 
-.---

Symbol Parameter 

VOL Output LOW Voltage 

VOH Output HIGH Voltage (84025. Family) 

Vn. Input LOW Voltage 
VIH Input HIGH Voltage 
In. Input LOW Current 
IIH Input HIGH Current 

IcEx 
Output Leakage Current 
(84015 Family) 

IoFF 
Output Current (High Z -
(84025 Family) 

los 
Output Current 8hort Circuit to 
Ground (84025 Family) 

Power 8upply 
84015 (25) -3 

Icc 84015 (25) -2,4 
Current 

84015 (25)-5 

Capacitance 

Symbol Parameter 

Cm Input Capacitance 
COUT Output Capacitance 

R~ad Cycle 
Propagation Delay From Address Inputs 

AO-Ag ____ t= ___ t_A"~ • .-------
DOUT U~ VALID DATA 

811303 ----------' ..... -------

Propagation Delay From Chip Select 

_tACS - tRCS
-

\ VALID DATA V' 
I 

DOUT (54015) 

DOUT (54025) VALID DATA 

877304 

A.C. Test Load 

lOOn .~ 
DOUT 

~ 

soon 
:~ 30pF 

GND ... 
1773111 
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Min. Typ. Max. Units Conditions 

0.45 V Vee=Min, IOL=16mA 
2.4 V Vee=Min,IoH=-5.2rnA 

0.8 V 
2.0 V 

-40 IJA Vee=Max, VIN~O.4V 
40 IJA Vee=Max, VIN=4.5V 

50 IJA Vee=Max, VOUT=4.5V 

50 IJA Vec=Max, VouT=2.4V 
-50 IJA Vec=Max, VOUT=0.5V 

-100 rnA 
Vec=Max, for not more 

than 1 second 
100 rnA Vee=Max 
125 rnA All Inputs Grounded 
135 rnA Output Open 

Min. Typ. Max. Units Conditions 

5 pF All inputs=OV 
8 pF Output=OV 

Write Cycle 

877305 

B\ __ 
/==twscs 

DOUT (S4015) 

DOUT (540251 
DATA 

UNDEFINED 

A.C. Test Condit'ions 

17730& 

AlL III'l/T PULSES 

---- -------------- ----90% 
I 
I 

) I 
-+_--'-1 --1--------------+------10% 

GND I I I 

:_10ns ~ ~10ns 
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S4015/S4025 

A.C. Characteristics: Vee = 5V ± 5%, TA = O°C to 7SoC 

Symbol Parameter ConditioDl 

READ CYCLE 
tACS . Chip Select Time 25 30 40 DB See Test 
tRCS Chip Select RecQvery Time 25 30 40 DB Circuit & 
tAA Address Access Time 35 45 60 ns Waveforms 
WRITE CYCLE 

tws Write Disable Time 25 35 40 os 
tWR Write Re(!overy Time 0 25 0 35 0 40 DB 

tw Write Pulse Width 25 30 40 ns See Test 
tWSD Data Set-up Time Prior Circuit & 

to Write 5 5 5 os Waveforms 
tWHD Data Hold Time After Write 5 5 5 ns 
tWSA Address Set-up Time 5 5 5 ns 
fWHA Address Hold Time' 5 5 5 DB 

fwscs Chip Select Set-up Time 5 5 5 ns 
tWHCS Chip Select Hold Time 5 5 5 ns 

.Physical Dimensions 

IS-Pin Plastic IS-Pin Cer-DIP IS-Pin CeJ'3Dlic 
-j jO.200MAX 

i 1-f-0.280 

MAX 
0.070 
0.030 

16 1 .... __ .L 

-~ 'I [1 
: : PIN 1 IDENTIFIER 

0.090 MIN ----t-! r-- 0.020 
MIN 

;:

r-. -i--0.310 ,1j" 0.290 BEND 

t 0.012 
I 0.008 
--'So MAX 

Ordering Information 

Device . Output 

84015-2 O.C. 
84015- 3 O.C. 
S4015-4 O.C. 
S4015-5 O.C. 
S4025-2 T.8. 
84025-3 T.8. 
84025 -4 T.S. 
84025- 5 T.S. 
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87687 

I TAA (ns) Max . 

SO 
45 
45 
35 
60 
45 
45 
35 

PIN 1 IDENTIFIER 

16 

0.020 
0.015 

I 

MARKINGS 

... ---~-.Jp-----. 16 S3~F~gE 
ONLY 

L- Ii 9 

o.,,~..J I o 200 MAX U~: 
0.310nBEND 0.290 

.~. 
nl~rj 

IS·MAX i I ( 
--I ~- -+-0012 

0.008 171188 

Icc (rnA) Max. 
Plastic 

125 840152P 
100 840153P 
125 S40154P 
135 S40155P 
125 S40252P 
100 S40253P 
125 840254P 
135 S40255P 

---ll-- 0 020 MIN BEND H g.g~ TYP 

i ! 

Pi 
150MAX / I II 

--; f-- ---l~ g:~ 

Order Number .. 

Cer-DIP Ceramic 

S40152E 840152C 
S40153E S40163C 
S40154E S40154C 
S40155E S40155C 
S40252E S40252C 
S40253E S40253C 
S40254.E S40254C 
S40255E S40265C 
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Features 
o High Density 18 Pin Package 

0 Single +5 V Supply 

0 Completely Static Operation: 
No Clocks Required 

0 Completely TIL Compatible 

0 Common Data I/O: 
Three State Outputs 

0 High Speed Operation: 
'Access Time: 200ns Maximum 

0 Fan-Out of 5 TIL - 10L == 
8mA@OAV 

Absolute Maximum Ratings* 

Ambient Temperature Under Bias ..... -lOoe to 80
0
e 

Storage Temperature ............ -65°e to l50
0
e 

Voltage on Any Pin 
With Respect to Ground ............ -O.5V to 7V 
Power Dissipation ....................... lW 

General Description 

84016· 

4096 Bit (1024x4) 
Static VMOS RAM 

The AMI 84016 is a 4096 bit fully static RAM organ
ized as 1024 words by 4 bits. The device is fully TTL 
compatible on all inputs and outputs and has a single 
+ 5V supply. The common data input/output pins 
facilitate interface with systems utilizing a bidirec
tional data bus. The stored data is read out non
destructively and is the same polarity as the original 
input data. 

The 84016 is fully static requiring no clocks or 
refreshing for operations. This simplifies device opera
tion as no address setup times· are required. The chip 
select function facilitates memory system expansion 
by allowing the input/output pins to be OR-tied to 
other devices .. 

The 84016 is fabricated using AMI's proprietary 
VM08 technology. This process permits the manu
facture of high performance memory devices suitable 
for high volume production. 

Block Diagram Logic Symbol Pin Configuration -
A3 
A4 

As 
A6 
AI 
As 

811308 

ADORESS 

OECODE R 

DRIVER 

ADDRESS 

DECDIlER 

DRIVER 

64 X 64 

ARRAY 

COLUMN 
1-+---101 
1-+"'--- 110 2 
t-++---..- 1/03 
1-+++....- 1/04 

Pin Names 
AO - A 11 Address Inputs WE Write Enable 

CS Chip Select Vee +5 V Power 

1/01 - 1/04 Data Input/Output 

AO 

A] 

877309 
WE 

Truth Table 

CS 

H 
L 
L 
L 

WE 

X 
L 
L 
H 

A6 Vee 

.A5 A7 

A4 A8 

Ag 

1/01 

A1 1/02 

A2 1103 

cs 1/04 

CS 
877310 

Inputs 
Mode 

DIN DOUT 

X H-Z Not Selected 
L H-Z Write "0" 
H H-Z Write "1" 
X DOUT Read 

*COMMENT: Stresses above those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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D.C. Operating Characteristics: Vee = 5V ± 5%; TA = oDe to 700e 
Symbol Parameter Min. Typ. Max. 

ILl Input Leakage Current 10 

ILO I/O Leakage Current 10 

Icc Power Supply Current 95 
100 

V:u.~ Input LOW Voltage -0.3 0.8 

Vrn Input HIGH Voltage 2.0 Vee 

VOL Output LOW Voltage 0.4 

VOH Output HIGH Voltage 2.4 Vee 

Capacitance: TA = 25° C; f = 1.0 MHz 

Symbol Parameter Min. Typ. Max. 

ClIO Input/Output Capacitance 5 

CIN Input Capacitance 5 

A.C. Characteristics: Vee = 5V ± 5%; TA = O°C to 70°C 

Symbol Parameter 

teye Read or Write Cycle Time 

tAee Address Access Time 

tOHA Output Hold from Address 

tes Chip Select Access Time 

tOFF Output H-Z from Chip Select 

tAWS Address Write Setup Time 

tw Write Time 

tWR Write Recovery Time 

tOTW Output H -Z from Write Enable 

tows Data Setup Time 

tOWH Data Hold Time 

tex Chip Select to Output Active 

A.C. Test Load 

OUTPUT (}-------4>----------l 

1 TTL GATE 

Min. 

200 

50 

0 

120 

0 

120 

0 
20 

Typ. T Max. 
I 

200 

I 70 
60 

60 

A.C. Test Conditions 

Input Pulse Levels 
Input Rise & Fall Times 

Units 

p.A 

p.A 

rnA 

rnA 

V 

V 

V 

V 

Units 

pF 

pF 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

100pi T 
I Input and Output Timing Level 

'\J 
877311 
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S4016 

Conditions 

VIN = OV to 5.25V 

CS = 2.4V 
VI/O = 0.4 V to Vee 
VIN=5.25V TA=25°C 

VIN=5.25V TA=O°C 

IOL = SmA 

IOH = -lmA 

Conditions 

VI/O = OV 
VIN = OV 

Conditions 

See Test Circuit 

and 

Waveforms 

O.SV to 2.4V 
10 ns 

1.5V"1 
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84016 

Read Cycle (note 1) 

Propagation Delay From Address Inputs Propagation Delay from Chip Select 

cs 

~ ~ Dour 

877312 877313 

Write Cycle 

817314 

NOTES: 

. 1. A read occurs during the overlap of a LOW CS and a HIGH WE. 
2. A write occurs during the overlap of a LOW CS and a LOW WE. 
3. tWR is referenced to the positive transition of WE. 
4. WE must be HIGH during all address transitions. 
5. If the CS LOW transition occurs simultaneously with the WE LOW transition, then the output buffers remain in the high 

impedance state. ~ 

Physical Dimensions 

18-Pin Plastic 
PIN 1 IDENTIFIER -', 

0930 MAX 

g~~ ryp ~
18 

. -.-1. ' =,--L_+-_-. 

___ .L_~_ 10 

, 'I 
0.090 MIN ~ r;----+- 0 200 MAX :--~ g~~ 

---H- 0020 MIN 8END --. --'" g ~ 
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,lit, Jr-Jr. 

18-Pin Cer-Dip 

1 
0100 

f 
0.020 
0015 

i 
T-

O.09OMIN·~ 

.71180 

PIN 1 IDENTIFIER , 

0920 MAX 11018 
0065 
0040 

1 
I 

9 10 

0.200 MAX _ _ 0.295 

-,- 0.020 MIN BEND"'" 

IS-MAX 
't __ -

0.250 
_ 0.310 

0290 

18-Pin Ceramic 
PIN 1 IDENTIFIER 

O'.]OO-~=:A~ 
0.065 . 

0.040 I 
0.020 _ ...J 
0.015 ~= : l' 9 r I -+- ___ i_ 
'I I ' 

10 

MARKINGS 
ON LID 

SURFACE 
ONLY 

I . 0.295 
0.275 

15° MAX JL . 0.Q1~ 
0.008 

1037 
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Features 

o High Density 18 Pin Package 
o Single + 5 V Power Supply 

o Completely Static Operation: 
No Clocks Required 

o Completely TTL Compatible Inputs 
o TTL Compatible Three-State Output 

o High Speed Operation: 
55ns Max. Access Time (S4017 - 4) 

o Fan-out of 5 TTL - IOL = 8mA @O.4V 

Absolute Maximum Ratings* 

Ambient Temperature Under Bias ..... -10°C to 80°C 
Storage Temperature ............ -65°C to 150°C 
Voltage on Any Pin 
With Respect to Ground ........... -O.5V to 7V 
Power Dissipation ....................... ' 1 W 

Block Diagram 

An 
A, 

A) ADDRESS 

A3 
DECOOER 
DRiVER 

A, 

A, 

A6 

A, 

A8 AOORESS 
SECOOER 

'3 ::~;'v'[f; 

"0 

'll 

O'N 1..--1"'> __ Oour 

c~ 

>/if 
87128' 

Pin Names 

Ao -All Address Inputs DIN Data Input 

Chip Select 

Write Enable 

DOUT Data Output 

Vee +5V Power 

General Description 

54017 

4096 Bit (4096x1) 
Static VMOS RAM 

The AMI 4017 is a 4096 bit fully static RAM organ
ized as 4096 one-bit words. The device is fully TTL 
compatible on all inputs and the output and has a 
single + 5 V power supply. It has separate data input 
and output pins for maximum design flexibility. The 
stored data is read out nondestructively and is the 
same polarity as the original input data. 

The 84017 is fully static requiring no clocks or refresh
ing for operation. This simplifies device operation as 
no address setup times are required. The chip select 
function facilitates memory system expansion by 
allowing the data output pin to be OR-tied to other 
devices. 

The 84017 is fabricated using AMI's proprietary 
VMOS technology. The process permits the manu
facture of high performance memory devices suitable 
for high volume production. 

Logic Symbol Pin Configuration 

AO Vee 

Al A6 

A2 A7 

A3 AS 

A4 A~ 

A5 A10 

DOUT 
DOUT All 

Wi' n !!'~ 

All GND cs 

817311 WE CS (;7I.11? 

Truth Table 

Inputs Output 
Mode 

CS WE DIN DOUT 
H X X H-Z Not Selected 

L L L H-Z Write "0" 

L L H H-Z I Write "1" 

L H X DOUT I Read 

*COMMENT: Stresses above those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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AMJI® S4017 

D.C. Characteri'stics: Vee == 5V ± 5%, TA = O°C to 70°C 

8ymbol Parameter Min. Typ. Max. Units Conditions 

VOL Output LOW Voltage 0.45 V IOL = 16mA 
VOH Output HIGH Voltage 2.4 V IOH = -5.2mA 
VIL Input LOW Voltage 0.8 V 

~H Input HIGH Voltage 2.0 V 
ILl Input Leakage Current 10 JlA Vee = Max., VIN = 0 to Vee 
IILO I Output Leakage Current 50 JlA CS'= 2.0V, Vee = Max., 

VOUT = 0 to 4.5V 
los Output Current Short Vee = Max., for not more than 

Circuit.to Ground -100 rnA one second. 
S4017-4 150 rnA Vee = Max., CS = VIL, Output 

lee 
Power Supply 

S4017-3 180 rnA Open 
Current 

S4017-2 (-1) 160 . rnA 

Capacitance: TA = 25°C, f = 1.0MHz 

8ymbol Parameter Min. Typ. Max. Units Conditions 

CIN Input Capacitance 5 pF VIN = OV 
COUT Output Capacitance 8 pF VOUT = OV 

A.C. Characteristics: TA = O°C to 75°C, Vee = +5V ± 5% 

Read Cycle 84017-3-4 84017-2 84017-1 

Symbol Parameter Min. Max. Min. Max. Min. Max. Units Conditions -

tRe Read Cycle Time 55 70 90 ns 

tAA Address Access Time 55 70 90 ns See A.C. test 

tAes Chip Select Access Time 30 40 50 ns condition 

tOH Output Hold from Address Change 10 10 10 
and 

ns 
waveform 

tLZ Chip Select to Output L - Z _ 10 10 10 ns 

tHZ Chip Select to Output H - Z 25 30 40 ns 

Write Cycle 84017-3-4 S4017-2 84017-1 

Symbol Parameter Min. Max. Min. Max. Min. Max. Units Conditions 

twe Write Cycle Time 55 70 90 ns 

tew Chip Select to End of Write 30 35 55 ns See A.C. test 

tAW Address Valid to End of Write 40 45 65 ns conditions 
and-

tAS Address Setup Time 10 10 15 ns waveforms 
twp Write Pulse Width 25 25 

, 
35 ns 

tWR Write Recovery Time 15 25 25 ns 

tDW Data Valid to End of Write 25 25 35 ns 

tDH -Data Hold Time 10 10 10 ns 

twz Write Enable to Output HZ 25 30 40 ns 

tow Output Active from End of Write 0 25 0 30 0 40 ns 
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Physical Dimensions 
l8-Pin Plastic l8-Pin Cer-Dip 18-Pin Ceramic 

PIN 1 IDENTIFIER~, PIN 1 IDENTIFIER PIN 1 IDENTIFIER 

a 930 MAX 

~
1;18 

I I 

I 

I 

9 10 

I 
0100 

f 
0020 
0015 

t 
r IJ i '0 '8 

a 920 MAX 

0065 
0040 

t 
I 

9 10 

0100 

0920 MAX 

• 0065 
0040 I 

0020 1 I 
0015 L ~ I 

18 
MARKINGS 

ON LID 
SURFACE 

ONLY 1 
T, 

r ~ -4 I' -+ 1, L ~ 10 

. i I I I 0295 , I 
0.090 MIN -1 r:---t- 0 200 MAX ....---+ g ~~ 0.090 MIN - a 200 MAX 

_ 0295 

0250 
_ 0310 

0290 

O.09OMIN -r. O.200MAX ~ 0:275 

~I 0.020 MIN BEND __ ~ , ~-'- 0310 f- 0290 -- 0020 MIN BEND"'- 0020 MIN f- II 0.310 

. 1~IQ290 

,iR, 
J • 

15'MAX ,..." jfl", 
0.008 .- 81110 

Read Cycle A.C. Test Conditions 

Propogation Delay From Address Inputs 
ALL INPUT PULSES 

ADDRESS1~==-_'RC-=-=·1_ 
.. IAA ---._~I t 
..-- IDH _____ 

DATA OUT PREVIOUS DATA VALID DATA VALID 

- - - - - - - - - - - - - - ~- - ~ - 90";, 

GND 

- --J ---- - - - - - - - - - - + - - - ~~ - 10"0' 
_"-__ JI I I 1 

--. :_10nl ~...; :_10ns 

Propogation Delay From Chip Select 

CSi4==-_'R_C------t. 
.4--IACS---': ~I 
~ILz~1 _ 

OATAOUT'======~HI~Z======~~~~~======~OA~T~A~V~Al~ID~======Jt~H~lZ~ 

-:-w-------------x-- o. 
f -~~\------~------ )--~- 90" -----r- I I 

GND ~ -, !_10ns -: ~-lOn' 

t 
I 

87]306 

Write Cycle A. C. Test Load 
... --\We - Vee 

ADDRESS -It- -ib 

CD 6i'- lew _I 

~ 
300 ~l 

I DOUl 

... lAW - (3) .--lAS ________ I 1..-- \wP ______ .\WR • 

CD ~\\\\&- 0) ., 

I· ~tDW--' ~I 
60011 30pF 

DATA IN -I- DATA IN VALID * 
GND 

I 

"\WZ ____ I ...-tOW ........ , -= 
DATA OUT DATA UNDEFINED I HI Z *: DATA OUT = DATA IN 

877307 

NOTES: 
1. A read occurs during the overlap of a LOW CS and a HIGH WE. 
2. A write occurs during the overlap of a LOW CS and a LOW WE. 
3. tWR is referenced, to the positive transition of WE. 

1040 

4. WE must be HIGH during all address transitions. 
5. If the CS LOW transition occurs simultaneously with the WE LOW 

transition, then the output buffers remain in the high impedance 
state. 
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Features 

0 Ultra Low Standby Power 

0 Data Retention at 2V (5101L) 

0 Single +5 Volt Power Supply 

0 Completely Static Operation 

0 Completely TIL Compatible Inputs 

0 Three-State TIL Compatible Outputs 

Block Diagram 

... 0-------1 

.... -------1 

.... ---~--I 

As -----4----1 
~ -,.-----+----1 
Al -----+----1 

CE2 

m----d 

RIW----I 

00--------1 

77678 

Truth Table 

CEI CE2 00 R/W 

H X X X 
X L X X 
X X H H 
L H H L 
L H L L 
L H L H 
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32.32 

ARRAY 

01. 

110 CONTROL 
012 
OIJ 

01. 

DO. 

002 

OOJ 

00. 

DIN Output Mode 

X HighZ Not Selected 
X HiehZ Not Selected 
X HighZ Out Disabled 
X HighZ Write 
X HighZ Write 
X Dout Read 

85101 

1024 Bit (256x4) 
Static CMOS RAM 

General Description 

The AMI S5101 family of 256 x 4-bit ultra low power 
CMo.S RAMs offers fully static operation with a single 
+ 5 volt power supply. All inputs and outputs are 
directly TIL compatible. With data inputs and out
puts on adjacent pins, either separate or common data 
I/O. operations can easily be implemented for max~ 
imum design flexibility. The three-state outputs will 
drive one full TIL load and are disabled (high imped
ance state) by output disable (o.D), either chip enable 
(CEl or CE2), or in a write cycle (R/W = Lo.W). This 
facilitates the control of common data I/O systems. 

Logic Symbol Pin Configuration 

An 
Al 

A2 

A3 

21 A4 

As 

"t; 

A7 

011 001 10 

11 01 2 00 2 12 

13 01 3 
00

3 
. 14 

15 014 004 16 

18 00 

RfW eE2 ill 

20 17 19 

871302 877301 

Pin Names 

AO-A7 Addre$l Inputs CEI Chip Enable 

OIl - DI4 Data Inputs CE2 Chip Enable 

001- 004 Data Outputs R/W Read/Write Input 
00 Output Disable VCC +5 Volt Power Supply 

1041 
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General Description (Continued) 

The stored data is read out nondestructively and is 
the same polarity as the original input data. The 85101 
is totally static, making clocks unnecessary for a new 
address to be accepted. The device has two chip enable 
inputs (CE1 and CE2) allowing easy system expansion. 
CE2 disables the entire device but CE1 does not dis
able the address buffers and decoders. Thus, minimum 
power dissipation is achieved when CE2 is low. 

When deselected (CE2 = LOW), the 85101 draws less 

Absolute Maximum Ratings* 

than 10 microamps from the 5 volt power supply. 
The 85101L is identical to the 85101 but has the 
additional feature of guaranteed data retention with 
the power supply as low as 2 volts. This makes the 
device an ideal choice when battery augmented non
volatile RAM storage is mandatory. 

The 85101 is fabricated using a silicon gate CM08 
process suitable for high volume production of ultra 
low power, high performance memories. 

Ambient Temperature Under Bias .............................................. -10°C to 80°C 
Storage Temperature ....................................................... -65°C to 150°C 
Voltage on Any Pin with Respect to Ground ................................ -O.3V to Vee +O.3V 
Maximum Power Supply Voltage ...................................................... 11 V 
Power Dissipation ................................................................... 1 W 

*eOMMENT: Stresses above those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is 
a stress rating only and functional operation of the device at these or at any other condition above those indicated in the opera
tional sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

D.C. Characteristics: TA = O°C to 70°C, Vee = 5V ± 5% (Unless otherwise specified) 

Limits 
Symbol Parameter Min. Max. Units Conditions 

ILl Input Leakage Current 1 p.A VIN = OV to Vee 

ILO Output Leakage Current 1 p.A CE1 = Vrn 
VOUT = OV to Vee 

Ice Operating 8upply Current 22 rnA 
Outputs = Open, 
VIN = VIL to Vee 

85101-1,85101 10 p.A VIN = OV to Vee 
IeeL 8tandby 8upply Current 85101-3 140 p.A except 

85101-8 500 p.A CE2 ~0.2V 
VIL Input Low Voltage -0.3 0.65 V 
VIH Input High Voltage 2.2 Vee V 
VOL Output Low Voltage 0.4 V IOL = 2 rnA 
VOH Output High Voltage 2.4 V IOH = -1 rnA 

Capacitance 

I I Limits I 

8ymbol Parameter Min. Max. Units Conditions 

CIN Input Capacitance 8 pF VIN = OV, on all Input Pins 
Co Output Capacitance 12 pF Vo =OV 
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A.C. Characteristics for Read Cycle: TA = O°C to 70°C, Vcc = 5V ± 5% (Unless otherwise specified) 

S5101-1, S5101,S5101L 
S5101L-1 S5101-3, S5101L-3 85101-8 

I 

Symbol Parameter Limits Limits Limits I Units Conditions 

Min. Max. Min. Max. Min. Max: 

TRC Read Cycle Time 450 650 800 ns 

TACC Access Time 450 650 800 ns 

TC01 CEI to Output Delay 400 600 800 ns 

TC02 CE2 to Output Delay 500 700 850 ns See A.C. 

TOD Output Disable to Enabled 
450 

Conditions 
Output Delay 250 350 ns 

of Test and 

TDF Output Disable to Output 
0 200 

A.C. Test 
H-Z State Delay 0 130 0 150 ns 

Load 

TOHI Output Data Valid Into Next 
Cycle with respect to 0 0 0 ns 
Address 

TOH2 Output pata Valid Into 
Next Cycle with respect 0 0 0 ns 
to Chip Enable 

A.C. Characteristics for Write Cycle - Separate or Common Data I/O Using Output Disable 
TA = oOe to 70o e, Vcc = 5V ± 5% ( Unless otherwise specified) 

S5101, S5101L, 
S5101-1, S5101-3 
S5101L-1 S5101L-3 S5101·8 

Symbol Parameter Limits Limits Limits Units Conditions 

Min. Max. Min. Max. Min. Max. 

TWC Write Cycle Time 450 650 800 

TAW Address To Write Delay 130 150 200 

TCW1 CEI to Write Delay 350 550 650 

TCW2 CE2 to Write Delay 350 550 650 

TDW Data Set-Up to End of 
Write Time 250 400 450 

TDH Data Hold After End of 
Write Time 50 100 100 

TWp Write Pulse Width 250 400 450 

TwR End of Write to New 
Address Recovery Time 50 50 100 

TDS Output Disable to 
Data-In Set-Up Time 130 150 200 

Low VCC Data Retention Characteristics for S5101 L, S5101 L-1, S5101 L-3[1] 
TA = O°C to 700 e 

Limits 
Symbol Parameter Min. Max. 

VDR Vcc for Data Retention 2.0 

IcCDR 
Data Retention I S5101L-1, S5101L 10 
Supply Current I S51Q1L-3 140 

TCDR Chip Deselect to Data Retention Time 0 
TR Operation Recovery Time TRC[2] 

Notes: 
[1] For guaranteed low Vee Data Retention @ 2.0V, order must specify S5l0lL, S510lL-l or 851011-3. 
[2] TRC = Read Cycle Time. 

©IC MASTER 1978 

ns 
ns 
ns See A.C. 
ns Conditions 

of Test 
ns and A.C. 

Test Load 
ns 

ns 

ns 

ns 

Units Conditions 

V CE2 ~0.2V 
IJA VCC=VDR 
IJA TR=TF=20 ns 
ns 
ns 
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ADDRESS 

'-----TCo1-----1 

eE2 1--------TC02------1 

DO ~---TOD- I---TOF---

"'"'' - t= - - - - - - -,~cc - - - - - --
1076145 ~ 

Note: 
1. OD may be tied low for separate I/O information. 

DATA OUT 
VALID 

DATA OUT VALID H-Z 
STATE 

2. The output will go into a high impedance state if either CEl is high, CE2 is low, OD is high or R/W is low. 

Write Cycle - For Separate or Common Data I/O 

ADDRESS \V \V-
-1~~ ___________________________________ )~ 

\J,------TcW1-------1 I 
~~--------------~------r_ 

CEl 

I II--V-----TcW2-~--_l 
1 J] 
I /,.-----------+-~ 

00 _lI----Tos-

CE2 

TOH- -
'll I 

J r\ I 
I 

DATA IN '\V DATA INSTABLE 

--~------j~------------------~ 
1-------ToW------1 

~ ! 
/ 

TWR----] 

C 

RiW -;--TAw---'1t.--------Twp -------;1----

I 1-'''1,--1_ r>.1 _______________________ ---( ;t- HI Z STATE 
OATAOUT 

1076147 

Low Vee Data Retention Wave Form 
i 

Vee 

I 
CE2 

0
0
i- TCOR 

477215 

1044 

DATA RETENTION 

MODE 
--.1 

r.\Jt \V 

I-+-- TR 

CD 

I 

-r00 1. 4.75V 
2. VDR 
3. Vl~ 

4 o 2V 
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Physical Dimensions 

22 -Pin Plastic 

PIN 1 IDENTIFIER---.. 

22 

12 
L-_---" 

877256 

Ordering Information 

Access 
Device Time (ns) 

85101 650 
85101-1 450 
8&101-3 650 
85101-8 800 
85101L 650 
85101L-1 450 
85101L-3 650 

A.C. Test Load 

1. 
0_100 

T 
0.020 
O.D1S 

22-Pin Cer-DIP 

PIN 1 IDENTIFIER -.~\ 

1.110 MAX 

OJ165 
0.040 ' 

1, 

22 

'TL t= - -- 11 "1.--_---J" 12 

O.09OMINJ I~- 0.200 MAX Lg:~ j 
0.015MIN r BENOtO'410~ 

0.390 -,1 

22- Pin Ceramic 

PIN 1 IDENTIFIER --_ 

22 , 
O_'00c

---------.;c.CL- ' D 
,--~ 1.120:MAX ~ 

~ 0.065, 
~ 0_040: 

0_020 ~" I 

0.D15 I c-~: I ~ 11 12 

0_395 J 
0_090 MltJ - - - 0_200 MAX - 0_375 

0.020 MIN ... -

S5101 

MARKINGS 
ON U'D 

SURFACE 
ONLY 

:11 It\ 
15.MAX~ I II 0.012 

~ --+-0.008 15" MAX ,,! ..1_ 0.012 
0.008 

Data 
8tandby Retention Order Number 
Current (pA) at2V Plastic Cer-DIP Ceramic 

10 No 85101P 85101E 85101C 
10 No 851011P 851011E 851011C 

140 No 851013P 851013E 851013C 
500 No 851018P 851018E 851018C 
10 Yes 85101LP 85101LE 85101LC 
10 Yes 85101L1P 85101L1E 85101L1C 

140 Yes 85101L3P 85101L3E 85101L3C 

l.73V --- 0 

I--- ~ S5101 
D.U.T. I---

~66on 
A.C. Conditions of Test .. 

Input Levels 0.65V to 2.2V 
Input Rise and Fall Time 20ns 
Timing Measurement Reference Level 1.5V 

1'00

" 

-
1076146 
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Features 

0 Intra Low Standby Power 

0 S6508 Completely TTL Compatible 

0 S6508A Completely CMOS Compatible 

0 4 V to 11 V Operation (S6508A) 

0 Data Retention at 2V 

0 Three -State Output 

0 Low Operating Power: 10mW @ 1MHz (5V) 

0 Fast Access Time: 115ns @ 10V 

Block Diagram 

~ 
1.0 

AI" 

<C 1.2 

A3 

A4 

AS 

AS 

A7 

A8 

A9 

DDUT 

DIN 

EE 

WE 

1046 

General Description 

~~p",,,, Ift,. .. Aft .a 
~O;JUOI ~O:)UaA 

1024 Bit (1024x1) 
Static CMOS RAM 

The AMI S6508 family of 1024x1 bit static CMOS 
RAMs offers ultra low power dissipation with a single 
power supply. The device is available in two versions. 
The basic part (S6508) operates on 5V and is directly 
TIL compatible on all inputs and the three-state out
put. The S6508 "A" operates from 4V to 11V and is 
fully CMOS compatible. The data is stored in ultra 
low power CMOS static RAM cells (six transistor). 
The stored data is read out nondestructively and is 
the same polarity as the original input data. The 
address is buffered by on-chip address registers. These 
internal registers are latched by the HIGH to LOW 
transition of chip enable (CE). The write enable and 
chip enable functions are designed such that either 
separate or common data I/O operations can be easily 
implemented for maximum design flexibility. 

logic Symbol 

CE DIN WE 

1 15 14 
AD 

Al 

A2 

A3 

A4 

A5 

A6 10 

A7 11 

A8 12 

.1\9 13 

DOUT 

Pin Names 

AO-A9 Address Inputs 

DIN Data In put 

DOUT Data Output 

Pin Configuration 

CE 

WE 

VCC 

Chip Enable 

Write Enable 

Power Supply 
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AMII® S6508lS6508A 

General Description (Continued) 

The S6508 is fabricated using a silicon gate CMOS offers guaranteed data retention with the power 
process suitable for high volume production of high supply as low as 2 volts. This process makes the device 
performance,. ,ultra low power memories. When an ideal choice where battery augmented nonvolatile 
deselected (CE = HIGH), the S6508-1 draws less than RAM stOrage is mandatory. 
10 microamps from the 5V supply. In addition, it 

CMOS to TTL - S6508/S6508-1 
Absolute Maximum Ratings 

Supply Voltage ..................................................................... 8.0V 
Input or Output Voltage Supplie<;l .................................... GND - 0.5V to Vec +0.5V 
Storage Temperature Range ......................... ' .......•................ -65°C to 150°C 

-Operating Temperature Range, Commercial ........................................ O°C to 70°C 

D.C. Characteristics (VCC = 5.0V ± 5%, TA = O°C to 70°C) 

Symbol Parameter Min. Max. Units Conditions 

VIH Logical "I" Input Voltage VCC- 2.0 V 

VIL Logical "0" Input Voltage 0.8 V 

IlL Input Leakage -1.0 1.0 JlA OV < VIN < VCC 

VOH2 Logical "1" Output Voltage VCC- 0.01 V lOUT = 0 

VOH1 Logical "'1" Output Voltage 2.4' V IOH = -0.2mA 

VOL2- Logical "0" Output Voltage GND+O.Ol V lOUT = 0 

VOL1 Logical "0" Output Voltage 0.45 V 10L = 2.0mA 

10 Output Leakage -1.0 LO JlA OV< VO< VCC,CE=VIH 

ICCL 
IS6508 100 JlA 

VIN = VCC' CE = VIH Standby Supply Current, S6508-1 10 JlA 

ICC Supply Current S6508/S6508-1 2.0 rnA f = 1MHz 

CIN Input Capacitance 7.0 pF 

Co Output Capacitance 10.0 - pF 

A.C. Characteristics (VCC = 5.0V ±10%, CL = 50pF (One TTL Load), TA = O°C to 70°C) 

Symbol Parameter 
S6508-1 S6508 

Units Conditions 
Min. Max. Min. Max. 

tACC Access Time from CE 300 460 ns 
tEN Output Enable Time 180 285 ns 
tDIS Output Disable Time 180 285 ns 
tCEH CE HIGH 200 300 ns 
tCEL CELOW 300 460 ns See A.C. conditions of 
twp Write Pulse Width (LOW) 200 300 ns test and A.C. test load. 
tAS Address Setup Time 7 15 ns 
tAH Address Hold Time - 90 130 ns 
tDS Data Setup Time 200 300 ns 
tDH Data Hold Time 0 0 ns 
tMOD Data Modify Time 0 0 ns 
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CMOS to CMOS - S6508A1S6508A-1 

Absolute Maximum Ratings 

Supply Voltage .................................................................... 12.0V 
Input or Output Voltage Applied ......................................... -0.5V to VCC + 0.5V 
Storage Temperature Range ................................................. -65°C to 150°C 
Operating Temperature Range, Commercial ........................................ O°C to 7Q°C' 

D.C. Characteristics (VCC = 4V to 11V, TA = O°C to 70°C) 

Symbol Parameter Min. Max. Units Conditions 

VIH Logical "1" Input Voltage 70% VCC V 

VIL Logical "0" Input Voltage 20% VCC V 

IlL Input Leakage -1.0 1.0 I1A OV<VIN<VCC 

VOH Logical "1" Output Voltage VCC- 0.01 V lOUT = 0 

VOL Logical "0" Output Voltage GND+0.01 V lOUT = 0 

10 Output Leakage -1.0 1.0 I1A OV< VO< VCC,CE=VIH 

ICCL Standby Supply Current 
S650SA 500 I1A 

VIN = VCC' CE = VIH S650SA-1 100 I1A 

ICC 
Supply Current VCC=5V 2.0 mA 

f= 1MHz 
(S650SA/S650SA-1) VCC=10V 4.3 mA 

CIN Input Capacitance 7.0 pF 

Co Output Capacitance 10.0 pF 

A.C. Characteristics (VCC = VCC ± 10%, TA = O°C to 70°C) 

Symbol I Parameter VCC 
S6508A-1 S6508A Units I Conditions 

Min. Max. Min. Max. 

tACC Access Time from CE 
5V 275 460 ns 

10V I 115 185 I ns I 

tEN Output· Enable Time 5V 165 2S5 ns 
10V 75 120 ns 

tDIS I Output Disable Time 5V 165 285 ns 
10V 75 120 ns 

tCEH CE HIGH 5V 175 300 ns 
10V 80 125 ns 

- 5V 275 460 ns 
tCEL CELOW 10V 115 185 ns 

twp Write Pulse Width (LOW) 5V 175 300 ns See A.C. conditions 
10V 80 125 ns of test and A.C. test 

tAS Address Setup Time 5V 7 15 ns load. 
10V 7 15 ns 

tAH Address Hold Time 5V 80 130 ns 
10V 40 60 ns 

t Data Betu Time 5V 175 300 ns 
DS p I 125 I 110V I 80 I ns 

tDH Data Hold Time 
5V 0 0 ns 

10V 0 0 ns 

tMOD Data Modify Time 5V 0 0 ns 
10V 0 0 ns 
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AM11® 

~-I b 
'"-_--JX VALID )~ ___ _ 

I: IACC 

lEN -~ Dour 

Write Cycle 

\r~"----------~__.../I4--~>I'----I; '" -':;;; -, ", ~" ,,, -
AOA9~ X~ ____ _ 

r -IWP --+1.1 CD 
WE -----,\ __ " _I 

I; '" -I" ·'-1 
DIN --~-------'X'--__ -----JX"'-----

Read Modify Write Cycle 

NOTES: 

S6508lS6508A 

A.C. Test Conditions 

In put Levels .... V IL to V IH 

Input Rise & Fall. . . . . . .. 20ns 

Timing Measurement Reference 
Level 

86508/86508-1 ........ 1.5V 

86508A/86508-1. . .. 50% Vee 

A.C. Test Load 2.217V 

C) 

OUTPUTn-~----. 

871244 

1. The write operation is terminated on any· pOsitive edge of Chip Enable (CE) or Write Enable (WE). 
2. The data output will be in the high impedance state whenever WE is LOW. 
3. WE is HIGH during a read operation. 
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low Vee Data Retention Characteristics (TA = O°C to 70°C) 

Symbol Parameter 

VDR V CC for Data Retention 

ICCDR 
Data Retention' 
Supply Current 

tCDR Deselect Setup Time 

tR Recovery Time 

Package Outlines 

16':PinPlastic 
., .. O.200MAX 

L i 901_L8g~ ,-o l00TYP 
I 

- 0020 1 0795 
,0015 -. MAX 
, 0070 

.L 0030 

g~J 16 1 

0.090 MIN 
, PIN 1 IDENTIFIER 

... - - 0.020 1_ - 0.310 

.;~: A 0.200 

'-- 0.012 
., 0.008 

.. 15" MAX 

I S6508,S6508A 

I S6508-1, S6508A-1 

16-Pin Cer-DIP 
PIN 1 IDENTIFIER 

Low Vee Data Retention Waveform 
Vee CD 

leDR 

Min. 

2.0 

tCEH 

tCEH 

Max. Units Conditions 

10 
1.0 

0.020 

V CE = 2.0V 

JlA VCC = VDR Min. 
JlA tR = tF = 20ns 
ns 

ns 

16-Pin Ceramic 
PIN 1 IDENTIFIER 

MARKINGS 

.... ---.-----~--, 16 ~ S3~F'i!gE 
ONLY 

0~15 ; 
~ 10.065 1! ! i II I 0.040 !, 8 I , 9 

'I ., 
0.090 MIN -J IL+ 0.200 MAX I----l.- g~~ 

-ll- 0.020 MIN BEND +-- -t g:~ 

~ 
15"MAX / I IL 

'--I I- -l g~ 

r" 1 vee MIN 
22.0V 

3 VIH 

4 vlL t,..........0------------.0\ 

811243 CE -----+0 0*"--____ _ 
Ordering Information 

I Access Order Number 
Device i Time Interface Plastic I Cer-Dip I Ceramic 

S6508 460ns TIL S6508P S6508E I S6508C 
S6508-1 300ns TIL S65081P S65081E S65081C 

S6508A 185ns (10V) CMOS S6508AP S6508AE S6508AC 

S6508A-1 115ns (10V) CMOS S6508A1P S6508A1E S6508A1C 
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Features 

o Fast Access Times: 250 ns Maximum 

o Fully Static Operation 

o Single +5V ±10% Power Supply 

o Directly TTL Compatible Inputs 

o Three- State TTL Compatible Outputs 

o Three Programmable Chip Selects 

o EPROM Pin Compatible 

o Fan-out of 5 TTL - IOL = SmA @ O.4V 

Absolute Maximum Ratings* 

Ambient Temperature Under Bias ..... -lOoe to 80
0
e 

Storage Temperature ............ -65°e to l50 0 e 
Output or Supply Voltages .......... -O.5V to 7V 
Input Voltages ................. -O.5V to 5.5V 
Power Dissipation ....................... 1 W 

Block Diagram 

542168 

16,384 Bit (2048x8) 
Static VMOS ROM 

General Description 

The AMI S4216B is a 16,384 bit static mask program
mable VMOS ROM organized as 2048 words by 8 bits. 
The device is fully TTL compatible on all inputs and 
outputs and has a single +5V power supply. The three
state outputs facilitate memory expansion by allowing 
the outputs to be or-tied to other devices. 

The S4216B is fully compatible with 16K UV EPROMs 
(+5V version) making system development much easier 
and more cost effective. It is fully static, requiring no 
clocks for operation. The three chip selects are mask 
programmable, the active level for each being specified 
by the user. 

The S4216B is fabricated using AMI's proprietary 
n~channel VMOS technology. This permits the man
ufacture of very high density, high performance mask 
programmable ROMs. 

Logic Symbol Pin Configuration 
eSl CS2 eS3 

AO 24 Vee 

877273 

ADDRESS 
DECDDER 
DRIVER 

ADDRESS 
DECODER 
DRIVER 

CHIP 
SELECT 

DECODER" 

16,384 
ARRAY 

'PROGRAMMABLE CHIPSELECTS 

AO 

A) 

Ag 

877299 

Pin Names 

Ao -A10 

0 1 -08 

CS1 - CS3 

Os 

871300 

Address Inputs 

Data Outputs 

Chip Select Inputs 

Vee +5V Power Supply 

23 A8 

22 Ag 

21 e53 

20 e51 

19 Al0 

18 CS2 

17 Os 

16 D) 

15 06 

*COMMENT: Stresses above those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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D.C. Characteristics: TA = O°C to 70°C, Vee = 5V ± 10% 

Symbol Parameter Min. I 
i Typ. Max., Units Conditions 
I 

VOL Output LOW Voltage 0.4 V IOL = 8 rnA 

VOH Output HIGH Voltage 2.4 V IOH = -1 rnA 
-

VIL Input LOW Voltage 0.8 V 

VIH Input HIGH Voltage 2.0 V 

ILl Input Leakage Current 10 IlA VIN = 0 to 5.5V 

ILO 

I 
Output Leakage Current 10 IlA Vo = 0.4 to 5.5V, Chip 

Deselected 

Icc Power Supply Current 80 rnA Vee = Max., TA = O°C 

Capacitance: TA = 25° C, f = 1Mhz 

Symbol Parameter Min. Typ. Max. Units Conditions 

CIN Input Capacitance 8 pF VIN = OV 

COUT Output Capacitance 10 pF VOUT = OV 

A.C. Characteristics: TA = 0 to 70°C, Vee = 5V ± 10% 

Symbol Parameter Min. Typ. Max. Units Conditions 

tAA Address Access Time I 
I 250 ns See A. C. Test 

tACS Chip Select Access Time 100 ns Conditions 

tOFF Chip Select Turn-off & Waveforms 
Time 100 ns 

Waveforms 

CS1 - CS:l ___ b_VA_lI_O __ ~ 

01 _ 0
8 
___ IAC_s __ --I-K "UD : .. : 1l-I_OF_F __ _ 

AO-A10 r 
---'\:=IAA_I, 

0 , - oB _________ *-VA-Uo-o-AT-A-----

1017310 1071319 

Propagation From Chip Select 

Package Outlines 

I 

1052 

24-Pin Plastic 
PIN 1 IDENTIFIER 

:5l j 'rl24 
I I 

~ 
1.270 MAX I 

fP 

1 i i 0,100 
0.065 I I I 0,040 

! 0,020 t 
0.D16 I : , 

12 : 13 
I , 

0.090 MIN - - - 0.200 MAX 
_ 0.580 _ 

0.515 

--- 00:;;0 MiN BEND'" 

15' MAX 

0.610 
0,590 

24·Pin Cer·DIP 
PIN 1 IDENTIFIER -~ 

0,090 MIt-; -1 ~ -r" 0.200 MAX 
0.590 I 

- 0.480 ., 

v.QiS MiN -_11_-
(If\lfl 

HtNO --r---- 0.500 ----I 

I 

l' 
I: 

" t: 
i 

11 
__ 0,012 15~ ~.A.A)I:.-.,/ 

'-- --lL0012 
e?B93 0008 8nM I O.(X)8 

Propagation From Address 

24·Pin Ceramic 
PIN lIDENTIFIEA' 

0.090 MIN - - .., 0.200 MAX 
0580 

- 0480 -

BEND -
O.5~O 
0590 -O.02VMiN ----

15" MAX __ 0012 

IrnIlI6 0.008 
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1\MJI® ,. 842168 

A.C. Test Conditions 

Input Pulse Levels O.BV to2.0V 
IOns 

A.C. Test Load 

Input Rise and Fall Times 
Input/Output Timing Levels 1.5V 

S4216 
900n 

1071318 

Custom Programming 
The preferred method of pattern submission is the AMI Hex format as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AMI. 

Position 

I 

2 

3-4 

5,6,7,B 

9, ... ,N 

N+I, N+2 

Example: 

Description 

Start of record (Letter S) 

Type of record 

0- Header record (comments) 

I - Data record 

9 - End of file record 

Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multipl.ied 
by two to get the number of characters to the end of the record. (This includes checksum and 
address data.) Records may be of anylength defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one's complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 

Sl13000049E9FI0320F0493139F72000F5EOFOOl26 
S9030000FC 

-. 
>< 

"E"E ~ 00 __ a'J 

~ ~ a'J 
Q)Q) ~ ~ E 
~~ § "0 :::1 

~~ 8 ~ ~ 
~~ ~ ~ ~ ~ 
~~ ~ ~ .~ ..t:: 
00E-4 ~ 00 i C) 

"A~, A \A 
Sl13000049E9FI0320F0493139F72000F5EOFOOl26 
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AM,· I'.® 

Features 

o Single +5V ± 10% Power Supply 

o High Perfonnance: 
Maximum Access Time: 350ns 

o EPROM; Compatible ior Cost Effective 
System Development ' 

o Completely Static Operation 

o Directly TTL Compatible Inputs 

o Three-State TTL Compatible Outputs 

Absolute Maximum Ratings* 

Ambient Temperature Under Bias ..... -10°C to 80°C 
Storage Temperature ............ -65°C to 150°C 
Output or Supply Voltages .......... - 0.5 V to 7V 
Input Voltages ................. -0.5V to 5.5V 
Power Dissipation ....................... 1 W 

Block Diagram 

AO 

Al 

A2 

A3 ADDRESS 
6S,S36 BIT 

A4 
DECODER 

ARRAV DRIVER 
AS 

AS 

Al 

AB 

AS 
ADDRESS 

AID DECODER 

All DRIVER 

An 

Pin Names I Ao -A12 Address Inputs CS 

01 -as Data Outputs Vee 

Chip Select 

+5V Power 

S4264 

65,536 Bit (8192 X 8) 
Static VMOS ROM 

General Description 

The AMI S4264 is a 65,536 bit fully static VM08 
mask programmable ROM organized as 8192 words 
by 8 bits. The device if fully TTL compatible on all 
inputs and outputs and has a single +5V power supply. 
The three-state outputs facilitate memory expansion 
by allowing the outputs to be or-tied to other devices. 

The 84264 is fully static requiring no clocks for op
eration. The chip select (CS) function is used to select 
the device providing for memory system expansion. 
The byte organization of the S4264 makes it ideal for 
microprocessor applications. 

The 84264 is fabricated using AMI's proprietary 
VMOS technology. This permits the manufacture of 
very high density, high performance mask program
mable ROMs. 

Logic Symbol 

811191 

Truth Table 

Input 

L 

H 

cs 

01 

02 

03 

04 

Os 

06 

0) 

Os 

Outputs 

DOUT 
H-Z 

Pin Configuration 

A) Vee 

A6 A6 

AS Ag 

A12 

A10 

Al All 

AO 08 

01 0) 

02 06 

OJ Os 

04 

8m98 

Mode 

i Read 
I Deselected 

*COMMENT: Stresses above those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other condition above those indicated in the operatioruU sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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D.C. Characteristics: TA = 0° C to 70° C, Vee = +5V ±.10%. 

Symbol Parameter Min. Typ. Max. Units Conditions 

VOL Output LOW Voltage 0.4 V IOL = 8 rnA 

VOH Output HIGH Voltage 2.4 V IOH = -400~A 

ViL Input LOW Voltage -0.3 0.8 V 

Vrn Input HIGH Voltage 2.0 Vee V 

ILl Input Leakage Current 10 ~A VIN = 0 to5.5V 

ILO Output Leakage Current 50 ~A CS ~ 2.4V, Vo = OAV to 5.5V 

Icc Power Supply Current 145 rnA 

Capacitance: TA = 25°C, f = 1 MHz. 

Symbol Parameter Min. Typ. Max. Units Conditions 

CIN Input Capacitance 8 pF VIN = OV 

COUT Output Capacitance 10 pF VOUT = OV 

A.C. Characteristics: TA = O°C to 70°C, Vee = +5V ± 10%. 

Symbol Parameter Min. Typ. Max. Units Conditions 

tAA Address Access Time 400 ns See Test Circuit 

tAes Chip Select Access Time 150 ns & 

tOFF Chip Deselect Time 0 150 ns Waveforms 

WAVEFORMS 

PROPOGATION DELAY FROM ADDRESS PROPAGATION DELAY FROM CHIP SELECT 

AO·AI2 *' 
01.08 ~~~~~~_' ~_"""~~~_t~AA-'~~~~~-~~~~V~Al~IO~O-A_T-A_-_-_-_ 

PACKAGE OUTLINES 
24-PIN PLASTIC 24-PIN Cer-DIP 24-PIN CERAMIC' 

.L_. 
0.100 
T 

0.020 
0.016 

PIN 1 IDENTIFIER 

I ; ro '-.J 

[ 

1.270MAX [ 

0.065 : 

0.040 I 
___ J h 

T : ~ 

24 

j -T-- t 12..:... ,,-_-J/J 13 

0.090 MIN --I '---+-- 0.200 MAX -

""-'r- 0.020 MIN BEND-

0.580---1 
0.515 ' 

g:~~ --

)Pi'. 
;1 

15'MAX I 
-, 1--

©IC MASTER 1978 

PIN 1 IDENTIFIER \ 

\ PIN 1 IDENTIFIER , 

L ~~~ 
0.100 ON LID 

I SURFACE 

0.065 
O.!MIl 

0.020 • I 
0.015 II : II 12 13 

I , 

I II-- 0.595 
0.090 MIN ..j " .-1 0.200 MAX - 0.575 

0.020 MIN .+- 0.610 
0.590 

ONLY 
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..LaIlY.I_® 

A.C. Test Conditions 

Input Pulse Levels 
Input Rise and Fall Times 
Input/Output Timing Levels 

Custom Programm ing 

O.BV to 2.0V 
10ns 
1.5V 

S4264 

A.C. Test Load 

/-0.....,. t--'V'238.,..~!....-o 2.3V 

S4264 

1
51lpF 

The preferred method of pattern submission is the AMI Hex format as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AMI. 

Position 

1 

2 

3-4 

5,6, 7, B 

Description 

Start of record (Letter S) 

Type of record 

o - Header record (comments) 

1 - Data record 

9 - End of file record 

Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied 
by two to get the number of characters to the end ot the record. (This includes checksum and 
address data.) Records may be of any length defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

~ 9, ... ,N Data 
« 

N+l, N+2 

Example: 

1056 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one's complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 

Sl13000049E9F10320F0493139F72000F5EOF00126 
S9030000FC 

~ 

Uij ~ .I~ .. · 

,;"08< .!:t: 

~a.2S ~ .5 ~ ".' ~~ ~ ~ ~ ~ 
ooE-t t::Q 00 C! D 

I I I I I I, 

"A~/ A \A .1 .... '.,' Sl13000049E9FI0320F0493139F72000F5EOF00126 
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S5204A· 

4096 Bit (S12x8) .ErasabJe and Electrically 
Reprogrammable ROM 

Features 
o On -Board Programmability 
o Fast Access Time - 750ns Max. 
o High Speed Programming - Less than 1 Minute 

for all 4096 Bits 
o Programmed with R/W, CS and VpROG Pins 
o Completely TTL Compatible - Excluding the 

VpROG Pin during Read or Write 
o Ultraviolet Light Erasable - Less than 

10 M!nutes 
o Static Operation - No Clocks Required 
o Three-State Data I/O 
o Standard Power Supplies - +5V and -12V 
o Mature P-Channel Process 

Block Diagram 

77675 

o-
I-

2-
3-

.-A4 

A 5-

,-A6 

A7 

AS 
-
I-

ESo 
RWORCSI 

-
-

VCC 

I 
r--
f---
r-- x DECODER· >---
I--
1--

t--
I-- Y DECODER 

I--

""- CONTROL 

r--- lOGIC 

t 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to V SS 

GNO 

I I 

l 
64x64 BIT .,. PROM ARRAY 

l 
Y GATING -, 

SENSE AMPLIFIERS 

3 STATE 
INPUT 10UTPUT 

BUFfERS 

DO 01 020304050607 

General Description 

The S5204A is a high speed, static, 512x8 bit, eras~ 
able and electrically programmable read only memory 
designed for use in bus-organized systems. Both input 
and output are TTL compatible during both read and 
write modes. Packaged in a 24 -pin hermetically sealed 
dual in -line package, the bit pattern can be erased by 
exposing the chip to an ultraviolet light source through 
the transparent lid, after which a new pattern can be 
written. 

Pin Configuration 

8112~ 

Typical Applications 

o ROM Program Debugging 
o Code Translation 
o Microprogramming 

except the VPROG pin ................ +O.3V to -20V o Look-up Tables 
o Random Logic Replacement Voltage on the VPROG pin relative to VSS .... +O.3V to -60V 

Operating Temperature " ................ oOe to +70o e 
Storage Temperature (programmed) ....... -55°e to +85°e 
Storage Temperature (unprogrammed) . . . .. -55°e to +150o e 

o Programmable Waveforms 
o Character Generation 
o Electronic Keyboards 

NOTE: This device contains Circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 
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AIMII ~w I ® 
S5204A 

DC (STATIC) CHARACfERISTICS (Vee = *5.0V ± 5%, V GG = -12 .OV ± 5% T A = 0 - 70uC unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN MAX UNIT 

VIL INPUT VOLTA9E LOW 0.8 V 

VIH INPUT VOLTAGE HIGH VCC -2.25 VCC +.3 V 

VOL OUTPUT VOLTAGE LOW 0.4 V 
IOL = 1.6 rna 

VOH OUTPUT VOLTAGE HIGH 2.4 'V 

IOH= 200p.A 

III INPUT LEAKAGE CURRENT 10 IJa 

ILO OUTPUT LEAKAGE CURRENT 20 IJa 
CS= 5V 

IGG V GG SUPPLY CURRENT 45 rna 

ICC V CC SUPPLY CURRENT 50 rna 

PD POWER DISSIPATION 750 mw 

NOTE: Program input VpROG may be tied to VCC during the Read. 
AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted), 

SYMBOL CHARACTERISTIC MIN MAX UNIT 

TACC ACCESS TIME 750 ns 

TCO CHIP SELECT TO 400 ns 
OUTPUT DELAY 

TOD CHIP DESELECT TO ns 
OUTPUT DELAY ... 

PROGRAM CHARACTERISTICS (R/W Gnd' Program pulse rise and fall time ( 10% to 90%) are both at 11.15 max). 

SYMBOL CHARACTERISTICS MIN MAX UNIT 

TAS ADDRESS SET UP TIME 10 IJ5 

TCSS CHIP SELECT SET UP TIME 10 1.15 

TDS DATA SET UPTIME 10 1.15 

TAH ADDRESS HOLD TIME 10 1.15 

TeSH CHIP SELECT HOLD TIME 10 1.15 

TDH DATA HOLD TIME 10 lIS 

TPWL PROGRAM PULSE WIDTH 3 I 5 I ms 
LOW 

TPWH PROGRAM PULSE WIDTH 500 lIS 
HIGH 

VpROG* PROGRAM AMPLITUDE -55 -50 V 

IpROG PROGRAM CURRENT 35 rna 

TWS WRITE SET UP TIME 10 lIS 

I 
TWH I 

WRiTE HOLD TIME 5 

I 1.15 

TRS READ SET UP TIME 10 lIS 

*Note that In the WRITE mode the MIN value of V PROG should not be exceeded and that chip select, address, and data lines may remain at TTL 
level, as in the READ mode ' I 

1 

t 
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,'S5204A 

INTERFACE DESCRIPTION 

Pin Label Function 

(15) DO Data Unes - with theR/W line selected for Read.(VIH), the Data Line (DO through D7) 
(16) Dl are set to reflect the contents of the selected memory location. When the R/W line is set 

. (17) D2 for Write (VIL), the Data Lines are stored at the addressed location of the 5204A when 
(18) D3 VPROG is present. The Data Bus output drivers are three-state devices that remain in the 
(19) D4 high impedance (off) state whenever es is in the VIH state or when R/W is in the VIL 
(20) D5 state. 
(21) D6 
(22) D7 
(2) R/W Read/Write - When this input line is set to Vrn, the device is in the Write mode, a low (V1d 

signal pu ts it in to the Read mode. 

(3) es Chip Select - This input line must be set to VIL for a Read or Write operation to be' per-
formed. When it is High (VIH) the output data bus is set to a high-impedance three-state 
condition. 

(4) VpROG Program - In the Write mode, a 50Volt programming pulse at this input causes the data at 
the Data Lines to be stored in the selected address location. This pin should be tied to Vee 
for normal Read operations. 

(5) AO Address Lines - These lines select the 8 bit word in memory for Read or Write operation. 
(6) Al 
(7) A2 
(8) A3 
(9) A4 
(10) AS 
(11) A6 
(13) A7 
(14) A8 

CONTROL FUNCTION TRUTH TABLE 

cs R/W VpROG 

0 1 VpROG 
0 0 Vee 
I X X 

OPERATION 
Initially, and after each erasure, all bits of the 5204A are 

in the LOW state (output 0 volts). Data is stored by selectively 
programming a HIGH into the desired bit locations. The R/W 
input (pin 2) is used to select the desired mode of operation. 
When the R/W input is HIGH the chip is in the write enable 
mode of operation. The outputs (Do - OJ) are disabled (float
ing) with the corresponding pins becoming the data inputs. 
The word address is selected in the same manner as in the Read 
mode. Data to be programmed is presented 8 bits in parallel 
and after the address and data are set up a programming pulse 
(Vp = - 50 volts) is applied. VPROG electrically writes the data 
into the memory array. Writing may be inhibited by deselecting 
the chip with the es input at a HIGH during the write cycle. 
This feature allows true "on board" programming in bus 
organized systems where the R/W and VPROG inputs are 
common and the device to be progr~mmed is selected by means 
of the chip select input as during read operations. 

MODE OUTPUTS 

Write Active Data Inputs 

Read Active 

Standby Floating 

The amount of program energy required to insure 
memory retention may be defined as a function of the number 
of program pulses (N) times the program pulse width (tpw) 
(N .x tpw ~ 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 
program pulses are required. 

The read operation is accomplished by a LOW at the 
R/W input with the program inpu.t connected to VSS potential. 
True data (data ou t = date in) is valid after the address is stable. 
The CS inpUT, will disable (float) the outputs when HIGH to 

. allow capability with bus organized systems. 
Erasure is accomplished by exposing the array to a 2537 A 

ultra-violet light source (such as Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54, Turner Designs PROM Eraser, 
Model 30 or equivalent) for a period of 7 to 10 minutes. The 
clear optical lid should be approximately one inch away from 
the lamp tubes. 

~ 
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S5204A 

TEST CONDITIONS READ CYCLE TiMING WAVEFORMS 

-IV 

":-- -------- - - - - - ~ 
+IV"" 

1.111 

1---+-........ 'NI'4 

DATA 

PROGRAMMING CYCLE TIMING WAVEFORMS 

fHREE STATE 
fHIGHll 

----·""t-----I 

\.._---

(HI ZI 

~----------------------------------~I~'-----------------------
RIW __ '" 

ADDRESS ___ _ 

--------------~~--
DATA 

tPWH 

W------'PWL---. 

FIRST PULSE 

READ/PROGRAM/READ CYCLE TIMING WAVEFORM 

A~------------------------~J~--------------------~~ VIH 

RIW 
I tws -1-\ 

~--~------.. ------------------~.~--------------~------~-+----------lAS:::! I 
"~-- I----------:r;:-.---------r----
WI\. 

DATA 

(, I 
! 
I 

VPROG 
I \ I 

READ I READ 

MODE PROGRAM MODE MODE 
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Features 
o Organized as 128 Bytes of 8 Bits 

o Static Operation 

o Bidirectional Three-State Data Input/Output 

o Six Chip Enable Inputs (Four Active Low, 
Two Active High) 

! 0 Single 5 V oIt Power Supply 

o TTL Compatible 

o Maximum Access Time: 
-360ns for S68A10 
-250ns for S68B10 

Absolute Maximum Ratings 
Supply Voltage ................ -O.3V to +7.0V 
Input Voltage ................. - O.3V to +7.0V 
Operating Temperature Range ........ O°C to +70oC 
Storage Temperature Range ...... " -55°C to +150°C 

Block Diagram 

A0(23) 

Al (22) 

A2(21) 

A3(20) 

A4(19) 

A5(18) 

A6(17) 

REAOI (16)-+-------.. 
WRITE 

E3(131 

EO (101 

'£5(151-+-----<: .... " 
E4 (141-+----<11 
E2 1121-+-----01 

Ei (111-+----011 
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III (241 
GNO Vee 1+5VI 

S6SA 1 0/S6881-0 

1024 Bit (12SxS) 
Static Read/Write Me'mory 

General Description 
The S68A10 and S68B10 are static 128x8 Read/Write 
Memories designed . and organized to be compatible 
with the S68AOO and S68BOO Microprocessors. Inter
facing to the S68A10 and S68B10 consists ofan8-bit 
bidirectional data bus, seven address lines, a single 
Read/Write control line, and six chip enable lines, 
four negative and two positive. 
For ease of use, the S68A10 and S68B10 are a totally 
static memory requiring nO,clocks or cell refresh. The 
S68A10 and S68B10 are fabricated with N-channel 
silicon gate depletion load technology to be fully 
DTL/TTLcompatible with only a single +5 volt power 
supply required. ' 

(2) DO 

(3) 01 

(4) 02 

(5) 03 

(6) 04 

(7)05 

(8) 06 

(9) 07 

Pin Configuration 

GNO 24 Vcc 

23 Ml 

01 22 Al 

21 A2 

20 A3 

S68A 10 19 A4 

S688JO 18 AS 

17 AS 

16 R/W 

EO 10 15 Es 

Ei 11 14 E4 

Ei 12 13 E3 

Physical Dimensions 
PIN 1 iDENTIFIER 

24 MARKINGS 
ON LID 

SURFACE 

-t--+t+-.j-,200 MAX, 

,020 MIN, 

,590 

ONLY 

[

'610

J n", ~'lI5o MA~1- ,008 
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~"II® ~t:a~1 AlaI": vvu,", • rt/ WI VI 

16,384 Bit (2048 x 8) ROM 
ADVANCED PRODUCT DESCRIPTION 

Al 

AI 

A9 

AID 

ADDRESS 

DECODE 

MEMORY 

MATRIX 

HTATE 
BUFFER 

TTlIUFFER 

EO· _--I.......aI..--, g: }--------------_ .... 

aActiwe ..... defined by the_. 
11103 BWCK DIAGRAM 

GND 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 

Dl 

EO 

EI 

Vee 

• 
• 
• 
• 
• 
• 
• 
• 

AD Al Vee 
Al AI DO 

A2 A9 D1 

A3 AID D2 

A4 AD D3 

A5 AI 04 

A6 A2 05 

A7 A3 06 

AI A4 Dl 

A9 A5 EO 

AID Ali EI 

E2 GND E2 

Maximum Access Time = 450 ns @ CL = 130 pF 
Low Power 150 mWavg. 
Organized as 2048-Bytes of 8 Bits 
Static Operation 
Three-State Data Output 
3 Chip Enable Inputs (Mask Programmable) 
The S6831 is pinout similar with the S6830 
The S6831 A is pinout compatible with the 
2316A,8316A 

FUNCTIONAL DESCRIPTION 

The S6831/A/B/C is a 16,384 bit Read Only Memory 
organized 2K words x 8 bits. This ROM has been designed to 
supply large bit storage, high performance memory for micro-

ABSOLUTE MAXIMUM RATINGS (See Note I) 

Supply Voltage Vee 

Input Voltage Vin 

- 0.,5 to t 7.0V 

- 0.5 to + 7.0V 

• 
• 
• 
• 

Al 

A6 

A5 

M 

A3 

A2 

Al 

AD 

DO 

01 

D2 

GNO 

DO 

D1 

02 

03 

04 

05 
2' LeAO PlAStiC 'ACI.AOe 

DO 

Dl r--,~~, ~ r-,::,~ 

t~----u ___ ~ ,j:;~ 
IMI'" -C /MAX'" 

100 oeo 010 ~ IL 
S/6ll 'NOM, ,MIN, .NOM71i 
PIN /PACKAGE CONFIGURATION 

Vee GNO 

... 1 AD 

A9 Al 

E2 A2 

EO ... 3 

"10 M 

EI A5 

Dl A9 

D& Vee 

D5 AI 

D4 Al 

D3 A6 

51111 

The S6831 B is pinout compatible with the Intel 
2316B, MC68317 
The S6831 C is pinout compatible with the 
EA4600 
Single 5-Volt Power Supply 
TTL Compatible Input/Output 

EO 

DO 

01 

D2 

D3 

D4 

05 

DI 

01 

AID 

El 

E2 

processors and other demanding applications with simple inter
face requirements. The device will operate from a single +5V 
supply and is manufactured with a N-channel silicon gate 
depletion load technology. This device is available in all 
common high density ROM pinouts. 

Operating Temperature Range TA 

Storage Temperature Range Tstg 

o to + 70
G e 

- 55 to + I50
G
C 

NOTE I Permanent device damage may occur if ABSOI,UTI:: MAXIMUM RA TlNGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERA TlNG CONDITIONS. Exposure to higher than recommended IIolrages for extended periods of time could affect 
del/ice relillbiltty. 
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lAMI® 
DC (STATIC) CHARACTERISTICS (Vee = + 5 Volt ± 5%; TA = O°C to + 70°C) 

RECOMMENDED DC OPERATING CONDITIONS 

Symbol Parameter Min. Typ. 

V1H Input High Voltage (Norm. Op. Levels) 2.0 -

VIL Input Low Voltage (Norm.Op. Levels) - 0.5 -

II Input Current (Yj = 0 to 5.25 V) - -

VOH Output High Voltage (IOH =-100 #lA) 2.4 -

VOL Output Low Voltage (lOL = 2.1 rnA) - -

ILOH Output Leakage Current - -

(Vo = 2.4, E= O.4V, E = 2.4V) 

ILOL Output Leakage Current - -

(VO= 0.4V,E = O.4V, E = 2.4V) 

Icc Supply Current - 30 
(Vee = 5.25V, TA ; O°C) 

CAPAc IT ANCE 

Symbol Characteristic Min. Typ. 

Cin Input Capacitance - -

Cout Output Capacitance - -

AC (DYNAMIC) CHARACTERISTICS Vee = + 5 Volt ± 5%; TA = O°C to + 70°C 

READ CYCLE (All timing with tr= tf = 20 ns, Load of Figure 1) 

Symbol Characteristic Min. 

teye (R) Read Cycle Time 450 

tED Output Enable Delay Time -

tDD Output Disable Delay Time 10 

tAce Read Access Time -

READ CYCLE TIMING 

Max. Unit 

5.25 Vdc 

0.8 Vdc 

2.5 #lAde 

- Vdc 

0.4 Vdc 

10 #lAde 

10 #lAdc 

mAdc 

Max Unit 

7.5 pF 

10 pF 

Max. 

-

200 

150 

450 

-.~~ ............. " ..... ' .. : .... ::.:.' ..... ::.: ......... ' ...... ' ................. :····2 .... ·.~ .... ~···:········ .... ·_;_i.;;}.:;.;)-2.-av-'cyc(-R-)---'~"'~:, ----........ -

~r \O.IV 
G.4v ________ ....;.I...J 

2.4V------~--~ 

ENABLE I \ t O.IV J 2.av 
0.4V - -·1-----

-lED tDD~ 2.4V -~~-4~.j¥:'2.-av--.-..~ 
.. FLOATING" 'lk0.1V ~G 

0.46\1 -.:..:=.;.:.:.:.:.:..--...:~~--....". 
Dout 

(:::" '\ DON'T CARE 
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S6831 AlBIC 

Conditions 

Conditions 

f= 1.0 MHz 

TA = 2SoC 

Unit 

ns 

ns 

ns 

ns 
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S6831 AlBIC 
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FIGURE I -.. AC TEST LOAD 

CUSTOM PROGRAMMING 

5.0V 

RL • 2.51< 

TEST POINTo-___ .-It"J~ ~:~~~ 

130pf" 

~762' 

MM07000 
OR EOUIV 

The preferred method of pattern submission is the AMI 
Hex format as described below with its built-in address space 

mapping and error checking. This is the format produced by 
the AMI Assembler/Loader. The format is as follows and may 
be on paper tape, punched card or other media readable by 
AMI. 

ASCII 
Cbuacter 

2 

3-4 

5.6.7.8 

9, ... ,N 

N+ 1,N+2 

Description 

Start of record (S) 

Typt of record 

o - Header record 

1 - Data record 

9 - End of file record 

Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied by two (0 get 
the number of characters to the end of the record. (This includes checksum and address data.) Records may 
be of any length being defined in each record by the byte count. 

Address Value 

The memory location where this record is to be stored. 

Data 

Each data byte is represented by two hex characterS. Most significant character first. 

Checksum 

The one's complement of the additive summation (without carry) of the data bytes, the address. and the 
byte count. 

AMI will accept the input format used fer the EA4600 or for the Intel 8316A or B in addition to the above format. 

EXAMPLE: S 1 1 3 0 0 0 0 4 9 E 9 FlO 3 2 0 F 0 4 9 3 1 3 9 F 7 2 0 0 0 F 5 E 0 F 0 0 1 1 0 
S 9 0 3 0 0 0 0 F C 
Q X a:Q 
oa: w ~ 
(")0 = W w(,,) t- a: 
a:w z Q :E 
~a: :) Q ::;) 
0"," 0 < (,/) 

t- O (,,) t- ~ 
a:w w a: < (.) 

<CL t- < t- IoU 
.... > > t; ~ :z: 
(.I) .... co {..) 

I 1 
I I I 

Ar----..., A ,r"\ 
S 1 1 3 0 0 0 0 4 9 E 9 F 1 o 3 2 0 F 049 3 1 3 9 F 1 2 0 0 0 F 5 E 0 F 001 1 0 
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S6834 
!I ______________________________________ _ 

I 

4096 Bit (512x8) Erasable and Electrically 
Reprogrammable ROM 

AO 

Al 

A2 

A3 

A4 

AS 

A6 
A7 

A8 

SSO 
RW OR CSI 

Vee GNO 

VPROG --+------' 

BLOCK DIAGRAM 

64,64 BIT 
PROM ARRAY 

Y GATING 

SENSE AMPLIFIERS 
3 STATE 

INPUT/OUTPuT 
BUFFERS 

DO Dl 02 D3 D4 05 06 D7 

GNO AO 

00 Al 

01 A2 

02 A3 

03 A4 

04 A5 
56834 

05 A6 

Os A7 

07 A8 

VGG 10 cs 

VPROG 11 RiW 

Vcc NC 

1 12SO:J r- 6OO----f IMAXI INOMI I 

~ .. --. . ____ ~I. .' 
.-L (J~, '. 
J; 15' '\k 
(MINI (MAX~I ~ ... 

090 010 
(MINI (NOMI 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• • 
• 
• 
• 
• 

On-Board Programmability 
Fast Access Time - 500 ns Typ. 
Pin Configuration Similar to the S6830 

lKx8 Bit ROM 
High Speed Programming - Less than 1 Minute for 

all 4096 Bits 
Programmed with R/W~ CS and VpROG Pins 
Completely TTL Compatible - Excluding the 

VpROG Pin during Read and Write 

FUNCTIONAL DESCRIPTION 

The S6834 is a high speed, static,S 12 x 8 bit, eraseable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL com
patable during both read and write modes. Packaged in a 24 pin 
hermetically sealed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 

©IC MASTER 1978 

• 
• • 
• 
• 

Ultraviolet Light Erasable - Less than 10 Minutes 
Static Operation - No Clocks Required 
Three-State Data I/O 
Standard Power Supplies +5V and -12V 
Mature P-Chan Process 

TYPICAL APPLICATIONS 

• ROM Program Debugging • Random Logic Replacement 
• Code Translation • Programmable Waveforms 
• Microprogramming • Character Generation 
• Look-up Tables • Electronic Keyboards 

1065 



AIM1. 
LWLY 'I® 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to VSS except the VpROG pin 
Voltage on the VpROG pin relative to VSS 
Operating Temperature ..... 
Storage Temperature (programmed) 
Storage Temperature (unprogrammed) 

+0.3 to -20V 
+0.3 to -55V 
O°C to +70°C 

-55°C to +85°C 
-55°C to 150°C 

NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 

DC (STATIC) CHARACTERISTICS (VCC = +5.0V ± 5%, VGG = -12.0V ± 5% TA = 0 -70uC unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN MAX UNIT 

VIL INPUT VOLTAGE LOW 0.8 V 

VIH INPUT VOLT AGE HIGH VCC -2.25 VCC to .3 
, V 

VOL OUTPUT VOLT AGE LOW 0.4 V 
IOL = 1.6 rna 

VOH OUTPUT VOLTAGE HIGH 2.4 V 

IOH = 200pA 

III INPUT LEAKAGE CURRENT 10 Jla 

ILO OUTPUT LEAKAGE CURRENT 20 Jla 
CS= 5V 

IGG V GG SUPPLY CURRENT 45 rna 

ICC V CC SUPPLY CURRENT 50 rna 

Po POWER DISSIPATION 750 mw 

NOTE: Program input VpROG may be tied to VCC during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN 
MAX 

UNIT (6834) (6834-1) 

TACC ACCESS TIME 575 750 ns 

TCO CHIP SELECT TO 300 400 ns-
OUTPUT DELAY 

TOO CHIP DESELECT TO 250 325 ns 
OUTPUT DELAY 
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TEST CONDITIONS 

TYPE 1 
INPUT 

+5V . 5~\.I 

+5V 

·S6834 . 

READ CYCLE TIMING WAVEFORMS 

DA1A 

THREE STATE 
(HIGH Z) 

V;;:---------------"""' ,..----
-,..~-----------.1 '-___ _ 

(HI Z) 

PROGRAM CHARACTERISTICS (R/W Gnd' Program pulse rise and fall time (10% to 90%) are both at JPS max), 

SYMBOL CHARACTERISTICS MIN MAX UNIT 

TAS ADDRESS SET UP TIME 10 #.IS 

TCSS CHIP SELECT SET UP TIME 10 #.IS 

TDS DA T A SET UP TIME 10 ps 

TAH ADDRESS HOLD TIME 10 I.lS 

TCSH CHIP SELECT HOLD TIME 10 I.lS 

TDH DATA HOLD TIME 10 I.lS 

TpWL PROGRAM PULSE WIDTH 3 5 ms 
LOW 

TpWH PROGRAM PULSE WIDTH 500 I.lS 
HIGH. 

VpROG* PROGRAM AMPLITUDE . -55 -50 V 

IpROG PROG RAM CURRENT 35 rna 

TWS WRITE SET UP TIME 10 ps 

TWH WRITE HOLD TIME 5 #.IS 

TRS READ SET UP TIME 10 #.IS 

*Note that in the WRITE mode the MIN value of VPROG should not be exceeded and that chip select, address, and data 
lines may remain at TTL level, as in the READ mode. 
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PROGRAMMING CYCLE TIMING WAVEFORMS 

RIW 

~----------------------------------~_~F'-----------------------

cs 

--------------~~--
DATA 

IPWH 

.__--lpWL--.... 

FIRST PULSE 

READ/PROGRAM/READ CYCLE TIMING WAVEFORM 

R W V1L 5.f V L ~ JVIH 

tws=-i r -- t\\11 --~ I 
- ---~I Ir------

cs I \~I " : -¥i 
ItAS---j 5./ II 
I ~ ---l--------~r----------r-----rt------

ADDRESS _~ ___ JtVIL i 5 ~ iii 

RfA') 
MODE 

I'----'r\~ 
I 

PROGRAM MODE 

I READ 

S6834 

CONTROL FUNCTION TRUTH TABLE 

CS i 
i R/W I VpROG MODE I OUTPUTS 

I 0 I 0 I VPROG Write I i\ctive Data Inputs 

0 1 Vee Read 

I 
Active 

1 X X Standby Floating 
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OPERATION 

Initially, and after each erasure, all bits of the 6834 are in the 
logic "0" state (output ° volts). Data is stored by selectively 
programming a logic "1" into the desired bit locations. The R/W 
input (pin 14) is used to select the desired mode of operation. 
When the R/W input is at logic "0" the chip is in the write 
enable mode of operation. The outputs (01 -08) are disabled 
(floating) with the corresponding pins becoming the data inputs' 
(01 -+ DIN 1 etc.). The word address is selected in the same 
manner as in the read mode. Data to be programmed are pre
sented 8 bits in parallel and after the address and data are set 
up a programming pulse (Vp -50 volts) is applied. VpROG 
electrically writes the data into the memory array. Writing may 
be inhibited by deselecting the chip with the CS input at a 
logic "1" during the write cycle. This feature allows true "on 
board" programming in bus organized systems where the R/W 
and VPROG inputs are common and the device to be pro
grammed is selected by means of the chip select input as during 
read operations. 

INTERF ACE DESCRIPTION 

Pin Label 

56834 

The amount of program energy required to insure memory 
retention may be defined as a function of the number of 
program pulses (N) times the program pulse width (tpw) 
(N x tpw ~ 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if as mS'pulse is used 12 pro
gram pulses are required. 

The read operation is accomplished by a logic "1" at the R/W 
input with the program input connected to VSS potential. 
True data (data out = data in) is valid after the address is stable. 
The CS input will disable (float) the outputs when at a logic 
"1" to allow or tie capability. 

Erasure is accomplished by exposing the array to a high inten
sity ultra-violet light source (such as, Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54) for a period of7 to 10 minutes. 
The clear optical lid should be apprOximately one inch away 
from the lamp tubes. 

Function 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

DO 
Dl 
02 
D3 
D4 
05 

Data Lines - with the R/W line selected for Read (VIH), the Data Lines (DO through 07) 
are set to renect the contents of the selected memory location. When the R/W line is set for 
Write (VIl), the Data Lines are input to the addressed location of the 6834 when VPROG is 
present. The Data Bus output drivers are three·state devices that remain in the high impedance 
(oft) state when CS is in the V1H state orwhen R/W is in the V1L state. 

(8) D6 
(9) D7 

(14) R/W 

(IS) CS 

(11 ) VpROG 

(24) AO 
(23) Al 
(22) A2 
(21 ) A3 
(20) A4 
(19) AS 
( 18) A6 
(17) A7 
(16) A8 

©IC MASTER 1978 

Read/Write - When this input line is set to VIH, the device is in the Read mode,a low (VIl) 
signal puts it into the Write mode. 

Chip Select - This input line must be set to VIl for a Read or Write operation to be per· 
formed. When it is High (V IH) the output data bus is set to a high·imp~dance three-state 

condition and disables the Write operation. 

Program - In the Write mode, a programming pulse (-50V dc) at this input causes the 
data at the Data Lines to be stored in the selected address. This pin should be tied to V CC for 
normal Read operations. 

Address Lines - These lines select the 8 bit word in memory for Read or Write operation 
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SEll 4104 150NSEC, STATIC, TTL INIOUT, 1024x4 I-IDS RAI 
FEATURES PIN CONFIGURATION 
• Access time as iow as 150 ns max 
• Cycle time as low as 350 ns max 
• Static-no refresh required 
• TTL Compatible Inputs/Outputs 
• On Chip Address Register 

AN Address Inputs TOP VIEW 

01/00 Data Input/Data Output v,·" 
CS Chip Select Input A 

A· • 1 Kx4 Organization Ideal for Microprocessor 
Applications 

R/W Read/Write Input 01100 

• Low Operating Power 450 mw typ 
N/C No Internal Connection A·, 

Vss Ground 
A. 
A 

• Low Standby Power 35mw typ Vss Supply Voltage (-5V) 01100 

• Data Retention Mode, Voo= 4V; Vee = -4V Vee Supply Voltage (+5V) 
RlW 

• Standard 22 pin dip 
• Non-Inverted Data Output 
• Voltage Compatible with Popular Micro

processors 

ORDERING INFORMATION 
Part Number 

4104ACC 
4104ACP 
4104BCC 
4104BCP 

Voo Supply Voltage (+12V) 

Speed 
Access Cycle 

-----
200 350 
200 350 
150 300 
150 300 

v, 
v 

Package 

Ceramic 
Plastic 

Ceramic 
Plastic 

DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range Unless Otherwise Noted) r------... -
i CHARACTER 

~
---- .. 

~~~~:--'l~~MBOL 4104A 

MIN MAX 
_.----_. __ .. _---

Input Current 

.~hjP Select Input 

Output "Low" Vol 

Current 
---_.- .. ----.... ~ 

tage 

lIN 

les 
-_. 

VOL 

-20 +20 
.-'--' 

-20 +20 

- 0.5 
...... - -----

4104B 
UNIT! j MIN I MAX CONDITIONS 

-20 I +20 pA VIN =- 0.7Vor 5V 

-20 I +20 p.A Ves = 0,5V or 12V I 
-I 0.5 Vdc IOL= 2.0mA Fig. 5 J 

I Ita e V "2..7 - 2.7! - Vdc IOH= 500 i'A Fi .5 Output "High" Vo 9 OH g 

Output current(U~Selected>lloo I -20 I +20 I -20 I +20 I pA I VOUT = 2.7V. Ves= 12v1 

I Supply Current (Sel~~ted and 
Averaged over one cycle) 

4104A 4104B 
Tesw .. 200 .~ 

Tc 350 300 
For Other Conditions 

I 

100 

I 

- 50 

I 

I - 55 mA 

I 

I 
! 

TAM 
VOO 
Vec 
Vae 
Ves 

e = 25°C 
=.: 12V 
=5V 
=-5V 
== 12V 

See Figure 3 . . 

I S~pplyCu·rren~I:,;~~-t~-~-=i--st 5~1 Voo= 12V 

I (Unselected) TAMS =.7~'~~_+-1 __ +1_1_5-+1 __ +--_1_5--tI_m_A_1 Vee = 5V 

I I 

~bstrate Current I I ss I -3 I -3 I mA i Vss == -5V 
"-

-

.-~ 
I 
! 
I 
I 1 001-'-"=-' -'1'OO"-r;,,-Reference Supply Current Icc Ves= 12V 

Standby Current TAMe = 25°C IDOS - 2 I - 2 mA Vcs= 4V to 15V I 
Voo= 4V 

at Reduced 
6 I Vss= -4V 

I Voltages 
TAMS = 70°C loos -I - 6 mA 

Vce= OV i 1 

Emm SEMI, Inc. 

v 
NC 
A 
A., 
DilDO 
01100 
A. 
A 
A 
cs 
NC 

A Subsidiary of Electronic Memories & Magnetics Corporation. 3883 North 28th Avenue, Phoenix. Arizona 85017 • (602) 263-0202 
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READ CYCLE - AC CHARACTERISnCS 
4104A 4104B 

CHARACTERISTICS SYMBOL MIN MAX MIN MAX UNIT CONDITIONS 

Chip Select Read Pulse Width TcsR 200 - 150 - ns 

Chip Select Rise and Fall Time· TCR, TCF - 100 - 100 ns FULL 
-r---

Set UpTime Tp 0 - 0 - ns OPERATING 

Access Time ... - - 200 - 150 ns 

VO~~~GE J IA 

Cycle Time,TcR=TcF = 10ns Tc 350 - 300 - ns 

Data Hold Time TH 100 - 100 - ns TEMPERATURE . 
Output Recovery Time TOR 10 - 10 - ns RANGE 

Read Recovery Time TCRR 125 - 125 - ns 

WRITE CYCLE - AC CHARACTERISTICS 
--

4104A 4104B 

CHARACTERISTICS SYMBOL MIN MAX MIN MAX UNIT CONDITIONS 

Chip Select Write Pulse Width Tcsw 200 - 150 - ns FULL 

Chip Select Rise and Fall Time· TCR, TCF - 100 - 100 ns OPERATING 

Set UpTime Tp 0 - 0 - ns VOLTAGE 

Cycle Time, TCR= TCF = 10 ns Tc 350 - 300 - ns AND 

Data Hold Time TH 100 - 100 - ns TEMPERATURE 

Write Recovery Time TcwR 125 - 125 - ns - RANGE 

·Typical Chip Select Rise and Fall Time (TcR and TCF) is 10 ns For Read and Write Cycle 

Figure 1 - READ CYCLE 

R/W 

DATA 
STABLE 

DONT CARE 

DON·T CARE 

8V 

1+------- TCRR ------....... 

1.5V DATA INVALID 

Figure 2 - WRITE CYCLE 

R/W 
2.4V 

DON·T CARE 
DATA STABLE 

DATA 2.4V 
STABLE .7V 

DON·T CARE 01 

DATA 2.4V 
STABLE .7V 

A0-A 9 DON·T CARE 

TP 1+---- TH ----i 

..... -------- TCSW ----------t 

8V 8V 8V 

.5V .5V 

TCR 1+------- TCWR --------~ 
TCF ~------------- TC -------------------------~ 

Emm SEMI, Inc. 

.5V 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix, Arizona 85017 • (602) 263-0202 
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SEMI 4200 150NSEC, STATIC, TTL INIOUT, 4096xll·MOS RAM 

FEATURES PIN CONFIGURATION 

• Completely Static 
• Access Time as low as 150 nsec max 

AN 
• Cycle Time as low as 300 nsec max 

Address Inputs 
01 Data Input TOP VIEW 

• Typical Operating Power Under 450 mw. 

• Typical Standby Power Under 35 mw. 

• Data Retention with Low Voo 
• Pin and Voltage Compatible with Standard 

22 Pin 4K Dynamic Rams 

• TTL Compatible Three-State Outputs 

DO Data Output v •• Vss 

CS Chip Select Input A, A. 
A" A, 

R/W Read/Write Input A" A. 
N/C No Internal Connection N/C VDO 

Vss Ground 01 cs 
DO N/C 

Vss Supply Voltage (-5V) Ao A, 
A· A. 

Vee Supply Voltage (+5V) A, A) 

• Fully Decoded Voo Supply Voltage (+12V) Vee R/W 

• Active Low Chip Select 

ORDERING INFORMATION Speed 
Access Cycle Package Part Number 

4200ACC 
4200ACP 
4200BCC 
4200BCP 

---- --- ----
200 350 Ceramic 
200 350 Plastic 
150 300 Ceramic 
150 300 Plastic 

DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range Unless Otherwise Noted) 

I I 4200A ~4200~_'-_T-'T--'- ' -,--- - i 

~ CHARACTER1STICS _____ , ___ ~~-~ .... ""~~.~.. MIN ~AX M!,!Ji~~~~.N~~ .. ~- .. CO~. D~~,~NS j 
Input Current liN -20 +20 -20 +20 J~A VIN:::: 0.7V or SV 

Chip Select Input Current . ,~~is=~-, -20 .'+20"- -20 +201!~: L~~~-~:: 0~~~~r._1 __ ~V-- - 1 

! Output "Low" VOltage ____ ~-~-L _+ 0.5 ~~~d~L~::~ ___ ~~~O:nA!~~~~ ____ .~ 
I 

Output "High" Voltage I VOH +_ 2.71 Vcc I 2.71 Vcc JVdC.t IOH _~S~~!~ ~ig.S _____ 1 

: Output Current (Unse!ected) ! !oo ,~~oi+2Oi -~ +20 , J1.A i VOiJT -- 2.7V, Vcs - 12V 1 

I
I Supply Current (Selected and ----t------+Il----t-- -- --i . - -t----- ----------1 

Averaged Over One Cycle) 100 - SO - S5 I rnA TAMB =: 2S'C 

I 
4200A___ ~200B__ I I Voo-12V 

Tcsw 200 150 Vcc= SV 
ITe 350 300 I i VBB= -5V 
! For Other Conditions !. r ! r I ,I 
i See Figure 3 I , , , I 'Vcs = 12V 

II' Supply current--~~;;~I;;;-r-.:. -t-5'1- -=- t' ----5-+--1 mA-t-
1 

~' --1-2V-- ',I 
I ~un~el~~:e~) . ,. TAMB=~.IDD-_~-_:::-_+~~.+-- -=-t--..;~+~~ v~~=sv 1 

uubstri:ue \Jurrem, l_I_~ __ ···t--+-~--=-~-~ l~F'~ -5V J 

I 
::~~:::ce Supply cu~:~t~2s:'ctl---II::~~ I =-t '~ f -- =- 10: -~A ~::~~~~toi5v------1 
Current At .. ____ t--'---' _____ ., DO-

I Reduced >('1 L - III l I VBB= -4V I 
Voltages TAMB=~~s..~r:'_m ~_~ ____ - __ ~ ____ rnA Vee =OV __ ~ __ ----.J 

Emm SEMI, Inc. 
A Subsidiary of Electronic Memories & Magnetics Corporation. 3883 North 28th Avenue. Phoenix. Arizona 85017 • (602) 263-0202 
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READ CYCLE - AC CHARACTERISTICS 

4200A 

CHARACTERISTICS SYMBOL MIN MAX 

Chip Select Read Pulse Width TCSA 200 -
Chip Select Rise and Fall Time * TCA .TcF - 100 

Set Up Time Tp 0 -
Access Time TA - 200 

Cycle Time, TCA =TcF = 10ns Tc 350 -
Data Hold Time TH 100 -
Output Recovery Time TOA 10 -
Read Recovery Time TCAA 125 -

WRITE CYCLE - AC CHARACTERISTICS 

4200A 

CHARACTERISTICS SYMBOL MIN MAX 

Chip Select Write Pulse Width Tcsw 200 -
Chip Select Rise and Fall Time* TCA ,TcF - 100 

Set Up Time Tp 0 -
Cycle Time, TCA=TcF = 10ns Tc 350 -
Data Hold Time TH 100 -
Write Recovery Time TCWA 125 -

4200B 

MIN MAX 
--

150 -
- 100 

0 -
- 150 

300 -
100 -
10 -

125 -

4200B 

MIN MAX 

150 -
- 100 

0 -
300 -----
100 -
125 -

UNIT CONDITIONS 

ns 

ns FULL 
ns OPERATING 

ns VOLTAGE 

ns AND 

ns TEMPERATUR E 
RANGE 

ns 

ns 
--

,----
UNIT 

ns 
.-

ns 
--
ns 

ns 

ns 

ns 

---

T 

CONDITIONS 

FULL 
OPERATING 

VOLTAGE 
AND 

EM PERATURE 
RANGE 

*Typical Chip Select Rise and Fall Time (TCA and TCF) is 10 ns For Read and Write Cycle 

Figure 1 - READ CYCLE 

R/W 

DATA 
STABLE 

DON'T CARE 

DON'T CARE 

BV 

.... ------ TCRR ------~ 

1.SV DATA INVALID 

Figure 2 - WRITE CYCLE 

R/W 
2.4V 2.4V 

DON'T CARE 
DATA STABLE 

01 
2.4V DATA 2.4V 
.7V STABLE .7V 

DON'T CARE 

DATA 2.4V 
STABLE .7V 

A0-A11 DON'T CARE 

TP ..... --- TH ----I 

.... -------- TCSW -------......! 
BV BV BV 

.SV .SV 

TCR f+------- TCWR --------40-1 
TCF "--------------TC -----------------------~ 

Emm SEMI, Inc. 

.SV 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix. Arizona 85017 • (602) 263-0202 

©IC MASTER 1978 1073 

E 
(J) 

CJ) 
"-
~ 
~ 
W 



E 
Q) 

C/) 
........ 
::E 
::E 
w 

/' 

Emm 4801/4804 
SEMI 4801 450 I SEC , STATIC, TTL INIOUT 4096xl I·MOS RAM 
SEMI 4804 "50ISEC, STATIC, TTL II/OUT 1024x4 I·MOS RAM 

FEATURES 

• Single +5V Power Supply 

• Replaces 4 1024x1 Static RAMs 

• Completely Static-
No Clocks or Refresh 

• 18 Pin Package 

• Access/Cycle Times As Low 
As 400 nsec max 

• 250 mw Typical Operating Power 

• TTL Compatible I/O 

• Three State Outputs 

TRUTH TABLE 

CE R/W 01 DO STATUS 

H Don't Don't High Deselect 
Care Care Z 

L H Don't Data Selected 
Care 

L L L High Selected 
Z 

L L H High Selected 
Z 

PIN CONFIGURATION 

AN 
01 
DO 
CE 
R/W 

Vss 
Vee 

liON 

MODE 

Standby 

READ 

Write 
0 

Write 
1 

A5 

Address Inputs A4 

Data Input DI 

Data Output CE 
Chip Enable DO 

Read/Write Al0 

Ground Riw 

+5V Power Supply All 

Data Input/Output vss 

ORDERING INFORMATION 

Part Number 

4801 UCC 
4801 ACC 
4801 BCC 

4804 UCC 
4804 ACC 
4804 BCC 

vee A5 

A6 A4 

A7 1/01 

A3 CE 
A2 1/0 2 

A9 I/O 3 

A8 Riw 
AO 1/0 4 

Al vss 

Speed 

600 nsec 
450 nsec 
400 nsec 

600 nsee 
450 nsec 
400 nsec 

vee 
A6 

A7 

A3 

A2 

A9 

AS 

AO 

A1 

DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 

CHARACTERISTICS SYMBOL MIN TYP MAX UNIT CONDITIONS 

Input Leakage Current ILl -10 +10 JLA VIN = 0.5Vor +5V 

Output Leakage Current !Lo -10 +10 JLA VOUT = 2.4V 

Output Voltage High VOH 2.4 Vee Vdc IOH = -200JLa 

I Output Voltage Low I VOL I I I OA Vdc !Ot = 2.0ma 

Power Supply Current Icc 45 75 ma Vee = 5V; 25°C -
Icc 65 100 ma Vee = 5V; 70°C 

Emm SEM/J Inc. 
A Subsidiary of Electronic Memories & Magnetics Corporation. 3883 North 28th Avenue, Phoenix, Arizona 85017 • (602) 263-0202 
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READ CYCLE-AC CHARACTERISTICS 
t 

PARAMETER SYMBOL 4804 .4804A 4804B CONDITIONS 
M!N MAX MIN MAX MIN MAX 

Read Cycle Time TRc 600 450 400 
Access Time TA 600 450 400 Full 

Chip Enable to Tco 200 150 140 
Operating 

Output Enable Voltage 
and 

Data Valid After Address TOHl 150 100 85 Temperature 
Previous Data Valid After TOH2 25 25 25 Range 
Chip De-Select 

WRITE CYCLE-AC CHARACTERISTICS 

PARAMETER SYMBOL 4804 4804A 4804B CONDITIONS 
MIN MAX MIN MAX MIN MAX 

Write Cycle Time Twc 600 450 400 
Address To Write Time TAW 100 75 65 Full 
Write Pulse Width Twp 500 375. 330 . Operating 
Write Recovery Time TWR 0 0 0 Voltage 
Data Set Up Time Tow 350 250 225 and 

Data Hold Time TOH 0 0 0 
Temperature 

Output Disable From Write 
Range 

or Chip Enable TOTw 150 125 110 

READ CYCLE TIMING 

R/W 

TRC 
.-~ 

ADDRESS E 
Q) 

TA TOHl 
(J) 
....... 
~ 

DilDO HIGH DATA OUTPUT DATA DATA :;E, 
Z ENABLED VALID INVALID 

W 

JTCO lTD"' .1 
CE 

WRITE CYCLE TIMING 

ADDRESS 
_ft----< --:~ 

TAW • g WP WR 

R/W ) ... 
~ 

-,( 
-'-

~r-
\ 

-,l 
) 

r- TOTW-t I TDW TOH .. 

OUTPUT DATA FROM HIGH DilDO 
PREVIOUS CYCLE z 

Emm SEMI, Inc. 
A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix, Arizona 85017 • (602) 263-0202 
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E 
Q) 

en 
....... 
::2E 
::2E w 

SEll 3539 400NSEC, STATIC, TTL INIOUT 256x8 N-IOS RAI 

FEATURES 

.256 x 8 with Common I/O Bus 

• Standard 22-Pin Dip 

• Single + 5V Power Supply 

• Completely Static - No Clocks or Refresh 

• Totally TTL Compatible 

• 400 ns Maximum Access Time 

• Less than 400 mW Power Dissipation 

• Two Separate Chip Select Inputs 

• Separate Output Disable Function 

TRUTH TABLE 

CS. CSz or> R/W STATUS I/O BUS MODE 
._f--

H X X X DESElECTED HIZ 
X L X X DESELECTED HIZ 

I I WRITE MODE OUTPUT DISENABLE L i H 
I 

L L DATA CAN BE WRITTEN 

L H i H L WRITE MODE OUTPUT ENABLED DATA 
CAN NOT BE WRITTEN 

... --.~.~ ... - .-. 

L H L H READ MODE OUTPUT DISABLED 
DATA CAN NOT BE READ 

L H H H READ MODE OUTPUT ENABLED 
DATA CAN BE READ 

x = IRRELEVENT STATE 

PIN CONFIGURATION 

An 
CS n 

OD 
R/W 
liOn 
VDD 

Address Inputs 
Chip Select Inputs 
Output Disable 
Read/Write Control Input 
Data Bus Pins 

Vss 
+ 5 V Power Supply 
o V Power Supply 

ORDERING INFORMATION 

Part Number 
3539UCD 
3539UCP 
35392CD 
35392CP 
35391 CD 
35391CP 

Access Time 
650ns 
650ns 
500ns 
500ns 
400ns 
400ns 

A 
1/0 
I/O 
1/0 
1/0, 
1/0 
110, 
1/0 
1/0 

cs 
V,, 

TOP VIEW 

Package 
. Frit-seal 
Plastic 
Frit-seal 
Plastic 
Frit-seal 
Plastic 

V 
A 
A 
A 
A, 
A 
A, 
A 
CS 
65 
R/W 

DC CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 

I SYMBOL I I I 

35391 35392 3539 I 
PARAMETER UNITS I CONDITIONS I MIN! MAX MIN I MAX MIN MAX , I 

I V IH Input HIGH Voltage 2.2 2.2 2.2 V 

V IL Input LOW Voltage 0.65 0.65 0.65 V 

I VOH Output HIGH Voltage 2.2 2.2 2.2 V IOH = -100 pA 

VOL Output LOW Voltage I 0.4 i 0.4 I 0.4 V IOL::-.::1.6 rnA I 
ISH I Bus HIGH Current 10 ! 10 I 10 

I 
IlA 

I 
VIN =Voo , Chip Deselected I 

I ! .. ,...., I .L 
,.. ., . ".. . .. I .-

---- -.---' 
Vss <VIN <Voo liN Input Leakage Current 10 10 10 IlA 

I .. 

100 Power Supply Current 75 75 75 mA Voo=5.25 V 

I Bus LvVv Currenl 1-10 I 1-1u I pA I Voo 0 V, vnlp Deselectea I 

I 

"--- - ... ."-"--

PD Power Dissipation 394 1 I 394 I I 394 1 mW 1 Voo=5.25 V 
-L.---L I I 

EIDID SEMI, Inc. 
A Subsidiary of Electronic Memories & Magnetics Corporation • 3863 North '28th Avenue, Phoenix. Arizona 85017 • (602) 263-0202 
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AC CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 

. 35391 35392 3539 
SYMBOL PARAMETER UNITS CONDITIONS 

MIN MAX MIN MAX MIN MAX 

Tcyc· Read Cycle Time 400 500 650 ns 

TA Read Access Time 400 500 650 ns 

TAW Address ·to Write Delay 25 25 25 ns 

Tos Data Set-Up Time 200 250 275 ns 

TOH Data Hold Time 0 0 0 ns· 

TWR Write Recovery Time 0 0 0 ns 

Tww Write Pulse Width 150 175 225 ns 
-. 

Tcs Chip select to write set-up time 125 150 200 ns 

Tco Chip Select Delay Time 100 100 100 ns 

TCH Chip select to write hold time 0 0 0 ns 

Too Output Disable Time 150 150 150 ns 

T.oE Output Enable Time 200 225 250 ns 

3539 TIMING DIAGRAM 
WRITE CYCLE (T we ) READ CYCLE 

VIH --_ 

~----------------- Tcye ------------~*---------- T Cyc -----------1 

ADDRESSES 

V IL ---V
1H 
__ __ 

OUTPUT DISABLE 

V IL 

V IH ___ -+-""" 

CHIP SELECT 1 
V IL 

V 1H 

CHIP SELECT 2 

VIL------~-J ~----------
V IH ____ -+_........;~_ 

READ/WRITE 

DATA BUS 

VIL / VOL ------
INVALID OUTPUT 

Emm SEMI, Inc. 
A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix. Arizona 85017 • (602) 263-0202 
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E 
CD 

UJ 
....... 
~ 
~ w 

SEll 2114 450NSEC, STATIC, rn IIIOUT 102414 I·IOS RAI 

FEATURES PIN CONFIGURATION 

• 1024 x 4 Organization A6 Vee 
• Common 1/0 Bus AN Address Inputs As A7 

• Single + 5 V Power Supply liON Data Input/Output A" A, 

• Low Power (300 mw) CS Chip Select A3 A, 

• Completely Static - No Clock or Refresh WE Write Enable Ao I/O, 

Vss Ground Al 1/02 
• 450 nSec Maximum Access Time 

Vcc + 5 V Power Supply A2 1/03 

• Directly TTL Compatible 1/0 es I/O" 
• Three State Outputs Vss WE 

• 18 Pin Package 

TRUTH TABLE ORDERING INFORMATION 

CS WE I/O STATUS MODE 

H Don't High Deselect Standby 
Care Z 

Package Part Number Icc Max. 

18 Pin Ceramic 2114 UCA 100 
L H Data Selected READ 18 Pin Plastic 2114 UCB 100 

L L L Selected Write 
0 

18 Pin Ceramic L2114 UCA 60 
18 Pin Plastic L2114 UCB 60 

L L H Selected Write 
1 

DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless-Otherwise Noted) 

, CHARACTERISTICS SYMBOL MIN TYP MAX UNIT CONDITIONS 

input Leakage Current III -10 I +10 JlA Y,N - Oto 5.25 V 
I 

Output Leakage Current Ilo -10 +10 IlA "OS == 2.4 V 
V,IO == 0.4 V to Vce 

Output Voltage High VOH 2.4 Vdc 10H ... -2001la 

Output Voltage Low VOL 0.4 Vdc 10l == 2.1 rna I Power Supply Current Icc 60 rna Vee == 5.V; O°C 

2114 UCA/UCB Icc 70 rna Vee == 5,V; 25°C i I icc 55 100 rna Vee == S.V; 70~C 

Power Supply Current Icc 40 rna Vee == 5.V; O°C 
L2114 UCA/UCB Icc 45 rna Vee == 5.V; 25°C 

Icc 40 60 rna 
--!-.---

Vee == S.V; 70°C 

EDIDI SEMI, Inc. 
A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 26th Avenue, Phoenix. Arizona 85017 • (602) 263-0202 
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READ CYCLE -AC CHARACTERISTICS 
PARAMETER SYMBOL MIN TYP MAX CONDITIONS 
Read Cycle Time TAc 450 300 
Access Time TA 300 450 Full 

Output Valid After Operating 

Chip Selection 
Tco 100 Voltage 

and 
Output Active After 

Tcx 20ns Temperature 
Chip Selection Range 
Data Valid After Address TOHA SOns 
Previous Data Valid After 

TOHB 25ns Chip Deselection 
Output Disable TOTO 100 
from Deselection 

WRITE CYCLE-AC CHARACTERISTICS 
PARAMETER SYMBOL MIN TYP MAX CONDITIONS 
Write Cycle Time Twc 450 300 
Address To Write Time TAW 0 Full 
Write Pulse Width Tw 200 150 Operating 
Write Recovery Time TWR 0 Voltage 

Tow 200 and Data Set Up Time 
Data Hold Time TOH 0 Temperature 

Output Disable From Write 
Range 

or Chip Enable TOTw 100 

READ CYCLE TIMING 

~------------TRC 

ADDRESS 

~---------TA----------~" 

HIGH 
I/O 

_______ H;.;.;;IG~H _____ _(I DATA OUTPUT \V DATA \/ DATA , .--1'~ ___ EN_A_BL_ED __ -JJ~~ ____ VA_lI_D ____ j\~_I_NV_AL_ID __ __ f Te, Teo ., ETOHB- TOTO ,I 
CS 

5V 

WRITE CYCLE TIMING 

ADDRESS 

~~------------------------TWC----------------------~~ 

-tTAW -+---- Tw -------+-1. TWRf-
WE 

CS ~{ 
j 

- T OTW -j ll .. ,.-_-_-_-_-_-_-_-_-_-=-_T_DW __ - _-_-_-_-_-_-_-_-___ ~:_T_DH__\.-
________ OU_T_PU_T_DA_T_A_FR_OM _________ \~-H~IG-H~I \~---H_IG~H--__ 
__________ P_R_EV_IO_US_C_y_CL_E ________ J Z \~ ____________________ --JJ I/O 

emm SEMI, Inc. 
A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue. Phoenix. Arizona 85017 • (602) 263-0202 
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PRELIMINARY SPECIF!CAT!ON 

EmmSEMI 
GENERAL DESCRIPTION 
EMM SEMI part numbers 8108/8308 are 8192-bit static RAMS, ideally suited for 
microprocessor applications. The 8108/8308 have common data input/output pins 

for connection to ,a data bus. They require only a single +5 volt power supply, and are 
TTL compatible on all inputs and outputs. These devices also have a,low power disabled 
mode which dissipates less than 60 mW power. 

FUNCTIONAL DESCRIPTION 

The EMM SEMI 8108/8308 are 8192-bit static RAMS with memory cells organized 
in eight arrays of 128 rows by 8 columns (1024 words X 8 bits). Each eight-bit word is 
addressed by simultaneously decoding the X addresses (A3 through A9) for the rows, 
and the Y addresses (AO through A2) for the columns. Data is written or read in parallel 
on eight common input/output pins (I/On). The operation of the 8108/8308 is 
controlled by Chip Enable (CE) and Write Enable (WE). 

When CE is high, all outputs are in an inoperative high impedance state, and power is 
supplied only to the memory elements. When CE is low, the memory is enabled for 
reading and writing. 

The negative going edge of CE begins timing for a read cycle. Data on WE and address 
pins(An) must be stable for time T H. WE and An will then have been latched into "0" 
type flip flops and no longer need to be beld stable. Output data will be presented on 
the eight output pins (I/On) within time T A and will remain until time TOR after CE 
goes high. Data will then be invalid. After time T C another read or write cycle can be 
initiated. 

The negative going edge of CE also begins timing for a write cycle. WE and I/O must be 
held stable for time TH. These inputs will then have been latched and I/O will be 
entered within time T CSW. Another read or write cycle can be initiated after time TC. 

Y 
DECODER 

BLOCK DIAGRAM 

12a 

a 

1024 X a 
MEMORY ARRAY 

COLUMN SELECT 

a 

.J i/O CIRCUiTRY AND BUFFERS 

1~--..---r--___ -......---.-----.--a 

EMM SEMI reserves the right to make changes at any time in order to improve design and to 
supply the best.product possible. 

8K 
STATIC 
N-MOS 

RAM 

8108 
8308 

1024 X 8, 300 ns, TTL In/Out 

• 1024 words X 8 bits 
• EPROM" PROM, ROM pinout 

compatible 

• Common I/O bus 
• Single +5V power supply 
• No max. limit on Chip Enable (CE) 

pulse width 
• 300 nSec maximum access time 
• Less than 60 mW power (disabled) 
• Less than 270 mW power (enabled) 
• Standard 22-pin DIP (8108) 
• Standard 24-pin DIP (8308) 

CE 

H 

L 

L 

L 

TRUTH TABLE 

WE lIOn STATUS MODE 

Don't High Disabled Standby 
Care Z 

H Data Enabled Read 
L L Enabled Write 

0 
L H Enabled Write 

CONNECTION DIAGRAMS 
DIP (Top View) 

8108 

8308 

Vec 
A7 

Aa 
Ag 
CE 
WE 

I/0a 
1/07 
1/06 
1/05 
1/0 4 

A7 vee 
A6 Aa 
AS Ag 

A4 NC 

A3 CE 
A2 NC 

A1 WE 

AO I/0a 
liD, 1/07 

1/02 1/06 
1/03 1/05 
Vss ~ ____ ...- 1/04 

1 

PIN NAMES 

An Address Inputs 
Chip Enable Input CE 

WE 
liOn 

VCC 
VSS 

Write Enable Control Input 
Data Bus InputlOutput Pins 
+5V Power Supply 
OV Power Supply 

EIDID SEMI, INC, A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix, Arizona 85017 • (602) 263-0202 
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EMM SEMI 8108/8308, 300 nSec, 8K STATIC, TTL IN/OUT, 1024 X 8 N-MOS RAM 

DC CHARACTERISTICS: TA = 00 C to +700 C, VCC = +5V ± +5%, unless otherwise noted. 

8108/8308 
CONDITIONS SYMBOL PARAMETER UNITS 

MIN MAX 

ViH Input HIGH Voltage 2.4 V -

VIL Input LOW Voltage 0.8 V -

VOH Output H IG H Voltage 2.4 V IOH = -200 J1A 

VOL Output LOW Voltage 0.4 V IOL = 2.1 rnA 

ILO Output Leakage Current -10 +10 J1A VI/O = 0.4 V to VCC. CE = 2.4 V 

III Input Leakage Current -10 +10 J1A vSS <VIN <vCC 

ICC1 Power Supply Current 50 rnA CE~ 0.8 V 
(Device Enabled) 

ICC2 Power Supply Current 10 rnA CE> 2.4 V 
(Device Disabled) 

READ CYCLE - AC CHARACTERISTICS 

SYMBOL 
8108/8308 

CHARACTE R ISTICS UNIT CONDITIONS 
MIN MAX 

Chip Enable Read Pulse Width TCER 300 00 nS 

Chip Enable Rise and FaliTime* TCR.TCF - 100 nS 

Set Up Time Tp 0 - nS 

Access Time TA - 300 nS 
Full Operating Voltage 
and Temperature Range 

Cycle Time. TCR = TCF = 10 nS TC 450 - nS 

Data Hold Time TH 100 - nS 

Output Recovery Time TOR 50 - nS 

Read Recovery Time TCRR 130 - nS 

WRITE CYCLE - AC CHARACTERISTICS 

8108/8308 
UNIT CHARACTE R ISTICS SYMBOL CONDITIONS MIN MAX 

Chip Enable Write Pulse Width TCEW 300 00 nS 

Chip Enable Rise and Fall Time* TCR. TCF - 100 nS 

Set Up Time Tp 0 - nS Full Operating Voltage 

Cycle Time. TCR = TCF = 10 nS TC 450 - nS 
and Temperature Range 

Data Hold Time TH 100 - nS 

Write Recovery Time TCWR 130 - nS 

*Typical Chip Select Rise and Fall Time (TCR and TCF) is 10 nS For Read and Write Cycle 

8108/8308 TIMING DIAGRAM 

READ CYCLE - AC CHARACTERISTICS WRITE CYCLE - AC CHARACTERISTICS 

CE 

OUTPUT DATA 
DATA INVALID 

DON'T CARE 

------Output Voltage is HIGH 
for data originally 

______ input as HIGH 

Emm SEMI, INC. 
A Subsidiary of Electronic Memories & Magnetics Corporation 
3883 North 28 Avenue, Phoenix, Arizona 85017 
Telephone: (602) 263-0202 
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TO TELL YOU SOMETHING IMPORTANT! 

STAY UP-TO-DATE ON NEW PRODUCTS 
GET A FREE SUBSCRIPTION TO ELECTRONIC PRODUCTS MAGAZINE ... 

Every month over 92,000 buyers and speci
fiers like yourself receive ELECTRONIC 
PRODUCTS MAGAZINE. They know they'll 
be getting the type of information they can 
put to use immediately. 
ELECTRONIC PRODUCTS MAGAZINE'S 
editorial is 100% product oriented. And it's 

-"+ __ a balanced editorial package. Every month 
:: .. : hundreds of new products are featured. 

Plus - Special Reports on specific prod-

ucts - Round-ups on other product groups 
- The popular and informative Forums -
The all-new "Test your IQ" series - Wall 
charts on various types of products - Out
look - And the newly expanded EP / IC 
Update monthly report. 
If you're not getting ELECTRONIC PROD
UCTS MAGAZINE, write to the address 
below for a qualification card. 

Circulation Manager 
ELECTRONIC PRODUCTS 
MAGAZiNE 
645 Stewart Avenue 
Garden City, N.Y. 11530 

United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N. Y. 11530 
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F464 
65,536 X 1 DYNAMIC SERIAL MEMORY 

FAIRCHILD CHARGE COUPLED DEVICE 

GENERAL DESCRIPTION - The F464 is a 65,536-bit dynamic serial memory con
figured as 16 randomly accessible shift registers, each 4096 bits long. Each of these shift 
registers is designed utilizing Charge Coupled Device (CCD) techniques with the interlaced 
Serial-Parallel-Serial (SPS) register structure which features both low power and high 
density characteristics. The high density of the F464 is further enhanced through the use 
of an electrode-per-bit memory cell approach. The high density permits packaging the 
memory in a standard 16-pin (0.3" -wide) dual in-line package which allows the con
struction of high!y dense memory systems using widely available automated testing and 
insertion equipment. 

Furthermore, this buried-channel CCD memory is fabricated using Fairchild's double-poly 
n-channel Isoplanar process. This process allows the F464 to be a high performance, 
state-of-the-art memory circuit which is manufacturable in large volume. 

• INDUSTRY STANDARD 16 PIN (0.3"-WIDE) DUAL IN-LINE PACKAGE. 
• OPERATING FREQUENCY RANGE: 1 MHz TO 5 MHz. 
• 15 JiS HALT TIME AT 2.0 MHz 
,. LOW CAPACITANCE TTL-COMPATIBLE INPUTS (EXCEPT CLOCKS). 
• 3-STATE, TTL-COMPATIBLE, LATCHED DATA OUTPUT. 
• OUTPUT DRIVE CAPABILITY: 3.5 rnA 
• LOW CAPACITANCE 12 V CLOCKS: 

¢1 AND ¢2: 100 pF (TYP) 
¢T1 AND ¢T2: 30 pF (TYP) 

• LOWPOWER 
NORMAL OPERATION: <336 rnW (MAX) @frnax 
STANDBY: <66 rnW (MAX) @ frnin 

• STANDARD POWER SUPPLIES (+12 V, +5 V, AND -5 V) 

BLOCK DIAGRAM 

1·0F·16 
DECODER 

AND 
LATCH 

D 1N----<-.... 

--------------, 
I 
I 
I 

r--+--+t-+--L..~ 

WE----<-.... 
I 

I I L.. _____________ -J 

t t t 
VDD 

"1977 Fairchild Camera and Instrument Corporation Printed in U,S,A, 

~91 

..-92 

'--¢n 

'--¢T2 

DOUT 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 
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LOGIC SYMBOL 

LOGIC SYMBOL 

2 5 4 

12 AO 
91 92 9T1 <PT2 

11 A1 

10 A2 

6 A3 

3 es 

15 WE 

14 DIN 
DOUT 

13 

VDD = PIN 1 
Vee = PIN 16 
Vss = PIN 8 
VBB = PIN 9 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

vDD vee 

92 WE 

es DIN 

9T2 DOUT 

9T1 AO 

A3 A1 

91 A2 

Vss, VBB 

F=~IRCHIL.C 
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FA!RCH!LD 65,536 X 1 DYNAM!C SER!AL MEMORY e f464 

PIN NAMES 

(h, ¢2 Serial Clocks DIN Data Input 

¢Tl, ¢T2 Transfer Clocks DOUT Data Output 

An Address Inputs VCC +5 VPower Supply 

CS Chip Select Input VSS o V Power Supply, GND 

WE Write Enable Input (Active LOW) VBB -5 V Power Supply 

VDD +12 V Power Supply 

FUNCTIONAL DESCRIPTION 

ORGANIZATION - The F464 is a 65,536 x 1 bit dynamic serial memory organized internally as 16 
dynamic shift registers (or blocks) of 4096 bits each in length. These 16 shift register blocks are 
randomly accessible through four internally decoded Address inputs (Ao - A3). When a given 
register is selected, its input and output are internally connected (as needed) to the DIN and DOUT 
pins, respectively, thus permitting simultaneous read and write operations. 

ARCHITECTURE - Each of the sixteen shift register blocks is implemented using a Serial-Parallel
Serial (SPS) register architecture. In this approach N data bits are sequentially shifted into a "serial" 
input register. When full, the entire N-bit word is shifted in parallel into N "parallel" registers of M 
bits in length, as illust'rated in Figure 1. At the other end of this parallel register structure, bits are 
loaded in parallel into an N-bit serial output register. Bits in this register are then shifted out toward 
the sense amplifier at the output and are automatically recirculated back to the input serial register 
unless a WRITE operation is specified . 

The primary advantages of this type of architecture include very high density, low power, and low 
clock capacitance. These features all result from the fact that in the SPS architecture the parallel 
registers which encompass most of the total storage capacity within each block are shifted at a 
considerably slower rate (fIN/N) than the clock rate of the input or output serial registers (fiN). 

In actuality, each 4096-bit block of the F464 is implemented using an "interlaced" SPS structure in 
which each bit of the input serial register services two parallel registers rather than just one. The same 
is true for the output serial register. In addition, "electrode-per-bit" design techniques are used to 
reduce. the effective cell size by minimizing the number of electrodes used to store each bit of 
information. These techniques obviously enhance the memory density considerably. The dimensions 
of the F464's interlaced SPS structure are 32-bit input and output serial registers and 64 parallel 
registers, each 63 bits in length. See Figure 2. These dimensions were chosen in order to optimize the 
power/density/latency tradeoffs inherent in the ceo memory approach. 

CLOCKS - The F464 requires four MOS level clocks: two high frequency (1 to 5 MHz) serial clocks 
and two low frequency transfer clocks. The serial clocks, ¢1 and ¢2, control the movement of data 
within the input and output serial registers of each 4096-bit block and have a frequency equal to the 
data rate. The transfer clock <PT1 is used to transfer data from the input serial register to the parallel 
registers while the transfer clock ¢T2 is used to transfer data from the parallel registers to the output 
serial register of each block. The data present in the parallel registers is shifted by internally generated 
ripple clocks. This ripple clock technique allows a high bit-packing density approaching one electrode 
per bit. 

To achieve proper transfer phasing, the two transfer clocks are asymetrical about a 32-cycle interval 
(31.5 and 32.5 cycles) but symmetrical about a 64-cycle interval. The phasing between these transfer 
clocks alternates in order to achieve correct bit storage in each block. When ¢Tl occurs during It>, 
time, ¢T2 occurs during ¢2 time 1.5 cycles prior to ¢Tl· When ¢Tl occurs during ¢2 time, ¢T2 
occurs during ¢1 time 2.5 cycles prior to <PT1. Figure 3 illustrates the clock phase relationships. 

The clocking operation may be momentarily halted for as long as 15 IlS once each interval of 64 or 
more clock cycles provided that the clock frequency is at least 2.0 MHz or higher. During this "halt 
time" it is recommended that all clock signals be in the LOW state in order to limit power dissipation. 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 

___ ---'N..:...:-B=-=-IT..:...:S'----__ ~ ~D- OUTPUT 

OUTPUT SERIAL REGISTER 
(FREQUENCY = 'IN) 

en 
l-
iii 
~ 

en 
I-
iii 

'" CD 

INPUT SERIAL REGISTER (32 BITS) _ 

. . . 
en en en en 
l- I- l- I-
iii ~ iii ~ 
::2 M ::2 M 

CD CD . • . 

OUTPUT SERIAL REGISTER (32 BITS) 

en en 
l- I- PARALLEL 
~ iii 
M '" 

REGISTERS 
CD CD 

Fig.1 SIMPLIFIED SPS EXAMPLE WITH N = 4 Fig. 2 INTERLACED SPS ARCHITECTURE 

a) OVERVIEW OF CLOCK PHASING 

--1*4-- CYCLE 29 ----11 ...... .._- CYCLE 30 ----11* __ - CYCLE 31 ----. CYCLE 32 ~ 

29 30 31 

28 29 30 31 

b) DETAIL 1 

...-- CYCLE 60 -----..-- CYCLE 61 ~ CYCLE62-~* __ - CYCLE 63 ----. CYCLE 0 -.-

61 62 63 

60 61 62 63 -+-----

c) DETAIL 2 

Fig. 3 F464 CLOCK RELATIONSHIPS 

©IC MASTER 1978 1085 

'-o 
0' 
::J 
"0 
c: 
o 
.~ -e
O>
w 
"0, 

.c 
o 
'-
C\l" 

LL 



... 
o ..... o 
:J 
-C 
c: 
o 
.~ 
E 
(]) 
en 
"C 

.c. 
o ... 
"(5 
u. 

1086 

FAiRCHILD 65,536 X 1 DYNAMIC SERiAL MEMORY. F464 

CONTROLS 

In addition to the four Address inputs (AO through A3), other TTL level control signals available on 
the F464 include Write Enable (WE) and Chip Select (CS). The CS input, along with the address 
information, is presented during 1/>1 HIGH time and dynamically latched with the trailing edge of 1/>1 
which simultaneously disables both the address and CS buffers. This action prevents changes that 
occur on the external pins from entering the internal circuitry when 1/>1 is LOW. Th~ WE control 
signal determines whether new data from the DIN pin, or recirculated output data, is presented to the 
input of the addressed block. The non-addressed blocks are automatically recirculated. 

MODES OF OPERATION 

STANDBY (Recirculate-only cycle) 

In Standby mode (CS LOW), the contents of all 16 blocks are recirculated automatically, and tde 
device disregards the WE, Address, and DIN inputs. The output latch goes into the high impedance 
state after the trailing edge of the 1/>1 clock. Minimum power dissipation results when the device is 
operated in the recirculate mode with minimum 1/>1 and 1/>2 pulse widths at the lowest allowed frequency. 

READ-RECIRCULATE MODE 

In this mode of operation (WE HIGH and CS HIGH) the data from the selected block is presented to 
the output buffer immediately following the leading edge of 1/>2 and appears at the output, DOUT, 
after a delay equal to the access time tACC- Thus, the access time is referenced from the leading edge 
of the 1/>2 pulse and is independent of the duration of 1/>2' The output data is latched and remains valid 
at the DOUT pin until the end of the 1/>1 clock pulse in the next cycle. The data present in all 16 
blocks automatically recirculates from the output back to the input regardless of the address inputs, 
provided that WE remains inactive throughout the cycle . 

READ AND WRITE MODE 

In the Read and Write mode (WE LOW and CS HIGH), the output data from the selected block is 
available at the output pin as in the read-recirculate mode; however, the recirculate path of that 
particular block is disabled. Input data present at the DIN pin during 1/>2 is written into the selected 
block by the falling edge of 1/>2, while the other 15 blocks automatically recirculate their contents. 
This form of an "early-write" cycle (WE LOW prior to the falling edge of 1/>1) requires that both WE 
and DIN have set-up times with respect to the trailing edge of ¢1' In fact, for successive write 
operations handled in this mode, WE may be held LOW continuously without returning it to the 
HIGH state between cycles. A "delayed-write" cycle (WE goes LOW after the trailing edge of the (I>, 
clock pulse) is also possible and is discussed in the next paragraph as a subset of the RMW operating 
mode. 

READ-MODI FY-WRITE MODE 

The Read-Modify-Write mode (CS HIGH, WE HIGH goes LOW) is simplified by the fact that the 
F464 is always in the read mode whenever it is selected (CS HIGH). Since the access time is 
referenced to the leading edge of 1/>2 and the setup times of WE and DIN are referenced to the trailing 
edge of 1/>2, this mode of operation requires an extended ifJ2HIGH time in order to provide the 
required modify time. This "stretched" lP2 HIGH time may be determined by the following 
relationship: 

The modify time, tMOD, is determined by the user and is dependent on the delays of the external 
logic used to modify the output data. The Read-Modify-Write (RMW) cycle time then, is given by: 

tCYC = t¢l H + tULi + tcp2H + tUL2 + 4tTC 

where tl/>2H is the new "stretched" version of the !P2 clock pulse. 

If no modification of output data is required, then this operating mode reduces to a "delayed-write" 
mode in which DIN and WE may occur after the 1/>1 clock pulse. 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 

MEMORY START-UP 

When the F464 is initially. powered up, the VBB supply (i.e., the -5 volt supply) should be applied to 
the memory before and removed after the other supplies. This action results in greater protection 
against accidental violation of the voltage limits specified in the Absolute Maximum Ratings section 
and, in general, enhances the long term reli"bility of the memory . 

. In order to clear the memory of extraneous charge following power-up or after a clock stoppage of 
grea!er than 15 [.lS, the F464 must be clocked through a minimum of 20,000 clock cycles of any type 
before a valid memory cycle should be attempted. 

ABSOLUTE MAXIMUM RATINGS 

Voltage of any pin relative to VBB (VSS ~ VBB ~ 4.5 V) 
Operating Temperature (Ambient) 
Storage Temperature (Ambient) 
Power Dissipation 

-0.5 V to +20 V 
DoC to 55°C 

~55°C to 150°C 
1W 

Stresses greater than those listed under" Absolute Maximum Ratings" may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in ·the operational sections of this specification is not implied. Exposure to absolute maximum rating 

. conditions for extended periods may affect device reliability; 

DC REQUIREMENTS: T A = DoC to 55°C (See Note 1) 

SYMBOL 

VDD 

VCC 

VSS 

VBB 

VIHC 

VILC 

I~VILCI 

VIH 

VIL 

. 

PARAMETER 

Supply Voltage 

Supply Voltage 

Supply Voltage 

Supply Voltage 

Input HIGH Clock Voltage 

Input LOW Clock Voltage 

Voltage Differential Between Any Two Clock LOWS 

Input HIGH Voltage, all inputs except clocks 

Input LOW Voltage, all inputs except clocks 

2~~-------------------------, 

200 

;: 1~ 
E 
I 

a: 

~ 
0. 100 

50 

___ STANDBY 

°0·L---~~~---lOLO----l~50----~200----~250 

"~1' ·:'2 PULSE WIDTH - ns 

Fig.4 TYPICAL POWER DEPENDENCE 

ON CLOCK PULSE WIDTH 
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MIN 

11.4 

4.75 

0 

-5.5 

VDD-1 

-0.5 

0 

2.4 

-0.5 

TYP 

12 

5.0 

0 

-5.0 

TEST LOAD 

F464 

MAX UNITS 

12.6 

5.25 

0 

-4.5 

VDD+1 

0.8 

0.8 

VCC 

0.8 

5V 

o 
.> 
.~ 1.3 kn 

DOUT 

i100PF 

V 

V 

V 

V 

V 

V 

V 

V 

V 

Fig. 5 TEST LOAD 
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FAIRCHILD 55,536 X 1 DY!'-JAM!C SER!AL MEMORY. F464 

DC ELECTRICAL CHARACTERISTICS: Over Full Range of Voltage and Temperature (See Note 1) 

SYMBOL PARAMETER MIN TYP MAX UNITS NOTES 

fmin 5 8 mA 
Active 

f max 15 25 mA 
100 Average V DO Current 3, 10 

fmin 3 5 mA 
Standby 

fmax 12 19 mA 

fmin 1.5 2.5 mA 
Active 

I 

fmax 2.5 4 rnA 
ICC Average V CC Current 3, 10 

fmin 0.3 0.5 rnA 
Standby 

fmax 1.2 2 mA 

IBB I Average V BB Current 100 IlA 4 

VOH Output HIGH Voltage 2.8 V 5 

VOL Output LC::>W Voltage 0.4 V 6 

liN Input Leakage Current (any input) -10 10 IlA 7 

lOUT Output Leakage Current -10 10 IlA 8 

CINl Input Capacitance, (t>, and ¢2 100 pF 9 

CIN2 Input Capacitance, ¢Tl and ¢T2 30 pF 9 

CIN3 Input Capacitance, AO - A3, CS, WE, and DIN 5 pF 9 

COUT Output Capacitance, DOUT 7 pF 9 

RECOMMENDED CLOCKING CONDITIONS: Over Full Range of Voltage and Temperature (See Note 11) 

IEEE I SYMBOL I F464-2 F464-3 F464-4 
PARAMETER UNITS NOTES 

SYMBOL MIN MAX MIN MAX MIN MAX 
1 i 
I I I 50 160 

! 
TE1HE1L I t¢l H ¢1 HIGH Pulse Width 200 

1
200 100 200 ns 10 

TE2HE2L t¢2H ¢2 HIGH Pulse Width 
1

50 300 60 300 100 300 ns 10 

TE1LE2H tULl ¢1 to ¢2 Underlap Time 30 45 100 ns 

TE2LEl H tUL2 ¢2 to ¢1 Underlap Time 30 45 100 ns 

TTHEL tOVl ¢Tl and (¢1 or 4>2) Overlap Time 130 30 50 ns 

TEHTL tOV2 ¢T2 and (¢1 or 4>2) Overlap Time 20 30 50 ns 

TEHTH .tT1D (¢1 or 4>2) to 4>Tl Delay Time 0 0 a ns 

TTLEH tns 4>T1 to (4)1 or 4>2) Setup Time 0 0 0 ns 

TELTH tT2D (4)1 or 4>2) to 4>T2 Delay Time 0 0 0 ns 

TT EL L to or . Setu p Time 5 5 5 /1S 

TELTL I tT1HD I <PTi Hold Time 120 30 50 ns 

- tT Transition Time (Except Clocks) 3 50 3 50 3 50 ns 11 

- tTC Clock Transition Time (Rise and Fall) 10 50 10 50 10 50 ns 11,12 

- f Operating Frequency 1.0 5.0 1.0 4.0 1.0 2.0 MHz 12 

- tHALT Halt Time @ 2 MHz 15 15 15 IlS 17 

1 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY • F464 

RECOMMENDED AC OPERATING CONDITIONS: Over Full Range of Voltage and Temperature 

lEE E F464-2 F464-3 F464-4 
SYMBOL PARAMETER UNITS NOTES 

SYMBOL MIN MAX MIN MAX MIN MAX 

TAVEH tAS Address Setup Time 5 5 5 ns 

TELAX tAH Address Hold Time 5 5 5 I I ns I 
TSVEH tcss Chip Select Setup Time I 5 5 5 ns 

TELSX tCSH Chip Select Hold Time 5 I 5 I 5 I ns I 
TWHEL I tRCS Read-Recirculate Command Setup Time 5 5 I I 5 I ns 13 

TELWX tRCH Read-Recirculate Command Hold Time 25 25 I 25 ns 13 

TWLEL twcs Write CommanlSetup Time 0 0 0 ns" 

TELWX tWCH Write Command Hold Time 25 25 25 ns 

TWLEL tWCL Write Command Lead Time (RMW Only) 60 60 60 ns _~~ 
TOVWL I tos ! Input Data Setup Time 0 I 0 I I 0 I ns 14" 

TELDX 1-- tDH Input Data Hold Time 25 25 25 ns 

TELQZ tOFF Output Buffer Turn-Off Delay 0 150 1 0 _150 1 0 150 ns! 15 

TEHQV tACC I Output Data Access Time 50 I 60 70 ns 16---

NOTES: l 
1. All voltages are measured with respect to V SS. !', 

2. The differential voltage between a LOW for any clock input and a LOW for any other clock input should not 
exceed 0.8 V. 

3. Current levels at both minimum and maximum frequencies are specified for minimum <1>1 and <1>2 clock pulse 
widths. See Figure 4. 

4. Measured at maximum frequency and Vaa = -5.5 V. --

5. Measured with lOUT = -2.5 mAo 

6. Measured with lOUT = 3.5 mAo 

7. I nput leakage current is measured with V I N = V DO for clock inputs and V I N = V CC for all other inputs. .~".~, 
8. Leakage current at the DOUT pin is measured for both V OUT equal to V CC and VSS when the output buffer is 

in the high impedance state. .! 
9. Effective capacitance is calculated from the equation C = I D..t/D..V with D..V = 12 V for clock inputs and with: 

D.. V = 3 V for TTL pins while the device is active. Measured parameters are current and time. 

10. Maximum clock pulse widths are specified in order to limit power dissipation. See Figure 4 showing the 

relationship between power and clock pulse width. 

11. Reference levels used for timing measurements are V I HC (min) and V I LC (max) for clock inputs and V IH (min) I' 
an~ V I L (max) for all other inputs. Transition times for both rise and fall are measu, red be, tween these reference ;":,. • 
POtnts. , • 

12. Minimum and maximum frequency values assume clock transition times of 10 ns. 

13. The Read-Recirculate command is performed by keeping WE in the inactive state (i.e. HIGH)forthe prescribed 
set-up and hold times. 

14. t DS references DIN to the trailing edge of <1>1 in a Read-(early) Write cycle. However, in a Read-Modify Write 

(i.e. delayed write) cycle, t DS references 0 I N to the negative-going edge of WE. 

15. tOF F (max) defines the time at which the output achieves the open circuit condition and is not referenced to 
output voltage levels. 

16. Measured with a load equivalent to two TTL I'oads and 100 pF. See Fig. 5. 

17. The clocking operation maybe momentarily halted for as long as 15 J.Ls once each interval of 64 or more clock 
cycles provided that the clock frequency is at least 2.0 M Hz or higher. During this "halt time" it is recommended 
that all clock signals be in the LOW state in order to limit power dissipat,jon. 
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FAIRCHILD 65,536 X 1 DYN AM tC SERIAL MEMORY • F464 

READ-WRITE CYCLE 

91-----"'1 

tULl 
t</!2H' 

tUl2 

~2------~------~~---· 

~~~~ ~~ I . 

~~~ I ~ 
S~~~~T {l!tIf 

-----~? I'OPEN'~ I h.' toFF 
DOUT -::::1- . ---1 OUTPUT DATA VALID j----

WE~ ~ 
DIN

==== ~_tDS--:--___ ----:.=~. 
~ INPUT DATA VALID 

READ-MODIFY-WRITE CYCLE 

DOUT--------------~-

WE JV\./V\.fVV'VVVVVV'.JV\/V7' 

INPUT DATA VALID 

~ DON'T CARE CONDITION 
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FAIRCHILD 65,536 X 1 DYNAMIC SERIAL MEMORY. F464 

CLOCK GENERATION CIRCUIT -

The circuit shown below may be used to generate the four MaS-level clocks required of the F464 
from a single master clock. In this circuit, the master clock frequency f, must be twice the desired 
data rate at the F464 output pin. Since the input clock frequency is "squared-up" with a divide-by
two flip-flop, the duty cycle of this clock is non-critical. A pulse edge at the input of the buffered 
delay line produces a sequence of delayed pulse edges from the A, B, C, D and E output taps. These 
delayed pulse edges are ANDed together to produce the required 4>1 and 4>2 clocks as well as the 4>T1 
and 4>T2 transfer clocks. Since the transfer clocks occur in a symmetrical fashion every 64 clock 
cycles, a 6-bit, modulo 64 counter is required. The outputs of this 6-bit counter are decoded to en
able the appropriate transfer clock gates at counts of 29, 31, 61 and 63. Thus, 4>T1 is passed along to 
the clock drivers only during cycles 31 and 63, while 4>T2 is gated through only during cycles 29 and 
61. These four counts are easily decoded with only a 2-to-4decoder and one 4-input NAND gate. The 
6 bits of the modulo 64 counter comprise the 6 Idw order bits of the 12-bit, modulo 4096 loop 
counter. This .counter is required to· define address locations within each 4K block and will, in most 
cases, be already present in the system. 

One major advantage of using a delay line is that since the clock pulses are generated from delayed 
edges, the pulse width in all cases is fixed a!1d does nOt'vary as a function of the input master fre
quency f. Thus minimum pulse widths are always generated regardless of cycle and data rates. This 
translates directly into lower power dissipation since IDD is a function of clock pulse width. 

The maximum clock rates for which this circuit will operate properly depends on the clock transition 
times (both rise and fall) at the output of the TTL-to-MOS drivers and, the delav between adjacent 
taps on the delay line. The maximum data rates possible for this circuit are given in the table. Faster 
and/or more efficient clock generation circuits may be realized by using different types of delay lines 
(e.g. more taps or unequal tap delays). 

SERIAL AND TRANSFER CLOCK GENERATION CIRCUIT 

I DELAY LINE TAP RISE / MAX. 

o a 1---..--1 IN 

a 
BUFFERED DELAY LINE 

(5 TAPS) 

I TOTAL DELAY DELAY FALL TIME DATA RATE 

I ~~~: ~~~: ;g~ ~:g~~: 
A 

74LS74 

I I I 

00 
31 

B C 

I 

150 ns 30 n5 15 ns 2.75 MHz 
200 n. 40 ns 20 ns 1.0 MHz 

BOTH THE 5 MHz F464A AND THE 4 MHz F464 WILL WORK 
FOR ALL THE CASES ABOVE WITH THE ONLY EXCEPTION 
~~HE F464 IN THE CASE OF THE 100 n5 DELAY LINE. 

Vee 

0, 
74S08 

92 

as >-_M...;.,SB_-IX 
QT1 

°1 
63 

°2 
29 ¢T2 

9643 TTL·MOS DRIVERS 
°3 

61 
0, ">----Iy 

74LS17S 

Fairchild cannot assume responsibility fOf use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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FAIRCHILD. F2708 

READ MODE: AC ELECTRICAL CHARACTERISTICS 

F2708-1 F2708 ~ 

SYMBOL PARAMETER (See Note 8) 
MIN MAX MIN MAX 

UNITS NOTES 

tACC Address to Output Delay Time 350 450 ns 

tcso Chip Select to Output Delay Time. 120 120 ns 

toFF Chip Deselect to Output High Impedance 120 120 ns 

tOA Data Valid After Address Time 0 0 ns 

NOTES: 

1. All voltage levels are referenced to vss = 0 V. 
2. Worst case supply currents occur when al. inputs are HIGH (including Cs/WE = 5.0 V) and the ambient temperature is T A = O°C. 
3. Measured both with VIN = 5.25 V and VIN = VIL (min) = VSS' 
4. Measured both with VOUT = 5.25 V and CS/WE = 5.0 V. 
5. The total power dissipation of the 2708 is specified at 800 mW. It is not calculable by summing the various currents (100, ICC and lee) multiplied by 

their respective voltages, since current paths exist between the various power supplies and VSS' The 100, ICC and lee currents should be used to 
determine power supply capacity only. 

6. Measured with VIN = 0 V, TA = 25°C and f = 1.0 MHz. 
7. Measured with VOUT = 0 V, TA = 25°C and f = 1.0 MHz. 
8. Timing parameters are measured with input logic levels of VIL (max) = 0.65 V and VIH (min) = 3.0 V. Timing measurement reference levels are 0.8 V 

and 2.8 V for inputs and 0.8 V and 2.4 V for outputs. An output load of 1 TTL gate plus 100 pF is assumed. 

READ MODE TIMING DIAGRAM 

ADDRESSES ::: ________ A_D_D_R_ES_S_A _____ "'XI ADDRESS B 

!=tACCl 

j( CHIP SELECT 

~ I 6~FF 
D:C >e< . D~:T ~ \l~. tcs0----1 

VO

H < OUTPUTS -~-----OPEN-----< 

VOL , 

~ INVALID OUTPUT DATA 

PROGRAMMING INSTRUCTIONS 
After the completion of an ERASE operation, every memory cell in the F2708 is in the logic "1" state 
(as indicated by a HIGH level at the data outputs). An 8-bit byte of data is entered into the memory 
by programming logic "O"s into the appropriate cell locations at some given address. Word locations 
in the memory are addressed in the same way as in READ operations. Once a cell is programmed 
to a logic "0", it can only be altered through ultraviolet light erasure. 

In order to program the F'2708, the CS/WE input must first be set to 12 V. Data to be programmed is 
entered in 8-bit bytes through the output data terminals (00 through 0 7), Input logic levels for the 
data lines, addresses, and supply voltages are the same as in a READ operation. 

Programming is accomplished by executing a number (N) of passes through a programming loop, 
each of which involves sequencing through all 1024 locations in the address space. In each pass 
through the loop, a single, high voltage (26 V) pulse is applied to the PRGM input, once at each 
address. Logic "O"s applied to the data pins (00 through 0 7) are written into the proper bit position~ 
at the location specified by the address inputs (Ao through A7)' There must be N successive passes 
through the programming loop in order to guarantee reliable programming of information. The re
quired number of loops (N) is a function of the pulse width (tpw) of the high voltage programming 
pulse applied to the PRGM input. Total programming time is given by the relationship: 

hOTAL = N x tpw ~ 100 ms (1 ) 
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FAIRCHILD. F2708 

The allowed range of pulse widths is from 0.1 ms to 1.0 ms. This implies that the minimum value of 
i~ must be in the range of 100 to 1000. WARNING: Applying more than one programming pulse in 
succession to the same address is not permitted since it will result in damage to the device. At the 
end of a program sequence, the CS/WE falling edge transition must occur before the first address 
transition when changing from the PROGRAM mode to the READ mode. The PRGM pin should be 
pulled down to approximately Vss (Le., ground) with an low impedance device since this pin sources 
several milliamps of current when CS/WE is at 12 V and the PRGM pin is LOW. 

The programming relationship in Equation 1 above should always be used in determining values of 
tpw and N. 

Example 1 The full capacity of 1024 bytes could be programmed using 0.2 ms programming pulse 
widths. In this case, the minimum number of passes through the programming loop 
would· be 

N - tTOTAL _ 100 ms - 500 I ' ---- ---- . oops. 
tpw 0.2 ms (2) 

Each of the 500 programming loops must sequence through address locations 0 through 
1023. 

Example 2 Word locations 0 to 200 and 300 to 700 are to be programmed. All other bits are "don't 
cares". The programmed puises are 0.5 ms wide. Thus, the minimum number of prog
ram loops is 

100 ms 
N = -- = 200 loops. 

0.5 ms (3) 

The data entered into the "don't care" locations should consist of all logic "1 "s. Even 
though portions of the address space are not used (or "don't cares"), the programming 
loop should still sequence through all 1 024 addresses on each pass. 

Example 3 Extending the case of Example 2, the F2708 is now to be updated to include new data at 
locations 850 to 880 which previously were programmed as "don't cares"; in this case, 
logic "1"s. The minimum number or programming loops is the same as in Example 2, N 
= 200 loops. Address locations 0 to 200 and 300 to 700 must be reprogrammed with 
their original data pattern. The remaining unused addresses should again be pro
grammed as logic "1 "s . 

ERASING INSTRUCTIONS 
The contents of the F2708 EPROM can be erased by crxposure to high intensity shortwave ultra
violet (UV) light with a wavelength of 2537 Angstroms (Al. This can be accomplished with ultraviolet 
light EPROM erasure devices which are available from several U.S. manufacturers. These erasure 
devices contain a UV light source which is usually placed approximately one or two inches from the 
EPROM such that the transparent window on top of the device is illuminated. The minimum 
required integrated dose (intensity x exposure time) of UV light energy incident on the window of 
the device in order to reliably insure complete erasure is 12.5 Watt-sec/cm2. The UV erasure unit 
should be periodica'lIy calibrated if minimum exposure times are to be used. (Minimum exposure 
times range from 10 to 45 minutes, depending on model type and age of UV lamp!. If longer 
exposure times are possible, variations in the output light intensity of the UV light source are not 
critical. 

PROGRAM MODE DC ELECTRICAL REQUIREMENTS 

SYMBOL PARAMETER MIN TYP MAX UNITS 

Vee Supply Voltage 11.4 12.0 12.6 V 

Vee Supply Voltage 4.75 5.0 5.25 V 

Vss I Supply Voltage 0 I 0 I 0 V 

Vee Supply Vo!tags ! -5.25 ! -5.0 -4.75 
! 

V 

Addrsss and Data I 3.0 I - Vee+1.0 I V 

V1HP 
Input HIGH Voltage 

CSIWE Input 11.4 12.0 12.6 V 
During Programming 

PRGM Input 25 27 V -

VIL Input LOW Voltage 
PRGM Input Vss - 1.0 V 
All Other Inputs Vss 0.65 V 

NOTES 

1 

I 

I 

2 

2 
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'. FAIRCHILD. F2708 

PROGRAM MODE DC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER MIN TYP MAX UNITS NOTES -
100 Average Voo Current 50 65 mA 3 

Icc Average Vcc Current 6 10 mA 3 

lee Average Vee Current 30 45 p.A 3 

liN Input Leakage Current, Addresses and CSIWE -10 10 p.A 4 

IpRGM PRGM Input Current 
I HIGH 20 mA 
I LOW 3.0 mA 5 

NOTES: 
1. All voltage levels are referenced to VSS = 0 V. 
2. The voltage differential between VIH and Vil at the PRGM input pin should be greater than or equal to 25 V. 
3. Worst case supply currents occur when all inputs are HIGH (including CSIWE = 5.0 V) and the ambient temperature is T A = O"C. 
4. Measured both with VIN = 5.25 V and VIN = Vil (min) = VSS' 
5. This is a current sourced by the PRGM pin when it is in the LOW state and when CS/WE = 12 V. 

PROGRAM MODE: AC ELECTRICAL REQUIREMENTS AND CHARACTERISTICS 

SYMBOL PARAMETER MIN MAX UNITS NOTES 

tAS Address Setup Time 10 - P.s 

tAH Address Hold Time 1.0 - ILS 

tws Write Enable Setup Time 10 - ILS 

tWH Write Enable Hold Time 0.5 - P.s 

tos Data Setup Time 10 - P.s 

tOH Data Hold Time 1.0 - P.s 

tpw Program Pulse Width 0.1 1.0 ms 

tpT Program Pulse Transition Time I Rise 0.5 2.0 ILS 

I Fall 0.5 2.0 ILS 

tPRO Program to Read Delay - 10 P.s 

tOFF Output Buffer Turn-off Delay 0 120 ns 

PROGRAM MODE TIMING DIAGRAM 

I 
READ MODE •• • 

VIHP ... I'I"PI ............... 1"'I"ft. >~-------..... 
ADDRES;IL~~~~~~ ADDRESS ~ .... : _____ ~ 

V
IHP 

___ '_ 

INPUT ~A WORD 0 DATA 
OUTPUT 

DATA 
VIL 

VIHP 
8 

PRGM 

VIL _________ ...I PROGRAM PULSE 0 

ADDRESS 1 ~ ~ ••• 

INPUT DATA l 
WORD 1 , ••• 

I (AFTER N PROGRAMMING LOOPS) 

\t-''"4 r IWH-+j SEE NOTE BEL~W 

ADDRESS 1023 X ADDRESS 0 

~IAH-i ~tAcc __ 1 

.----
INPUT DATA WORD 1023 OUTPUT DATA 

WORD 0 

r'"t-'OH~ 
I 
I 

PROGRAM PULSE 1023
1 

NOTE: The falling edge of CS/WE must occur after the falling edge of the program pulse and before the address transition. 

~ DON'T CA~E INPUT CONDITION OR 
~ INVALID OUTPUT DATA. 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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3843 USART 
UNIVERSAL SYNCHRONOUS OR ASYNCHRONOUS 

RECEIVER AND TRANSMiTTER 
FAIRCHILD ISOPLANAR SILICON GATE NMOS 

GENERAL DESCRIPTION -The 3843 is a programmable, full duple?, Universal Synchro
nous or Receiver and Transmitter (USARTl for use in data com-
munications systems. This device provides the interface between the bus-oriented format 
of the controller and the serial format of the peripheral unit. The programming inputs of 
the USART determine the transmission mode, character length, framing format, parity 
mode and baud rate. 

The 3843 is manufactured with the n-channel Isoplanar silicon gate process, and is 
available in both plastic and ceramic 28-pin dual in line package as well as in commercial 
and military temperature ranges. 

• 5, 6, 7, or 8-BIT SELECTABLE CHARACTER LENGTH 
• ODD OR EVEN PARITY GENERATiON AND CHECKiNG 
• SELECTABLE NUMBER OF STOP BITS (1, 1'h, 2) IN ASYNCHRONOUS MODE 

. • SEPARATE RECEIVER AND TRANSMITTER CLOCKS 
• SELECTABLE CLOCK RATES (16x, 32x, or 64x BAUD RATES) 
• STATIC OPERATION-NO MINIMUM FREQUENCY 
• MAXIMUM BAUD RATES: (3843-1DC) 

1 x CLOCK (SYNC MODE) - 320K BAUD 
16x CLOCK (ASYNC MODE) - 20K BAUD 
32x CLOCK (ASYNC MODE) - 10K BAUD 
64x CLOCK (ASYNC MODE) - SK BAUD 

•. ERROR FLAGS: OVERRUN, PARITY, AND FRAMING ERRORS 
• HARDWARE AND SOFTWARE STATUS FLAGS FOR BOTH RECEIVER AND TRANSMITTER 

STATUS 
• DOUBLE BUFFERED, FULL DUPLEX OPERATION 
• EXTERNAL OR INTERNAL (ONE OR TWO SYNC WORDS) SYNCHRONIZATION 
• TTL COMPATIBLE INPUTS AND OUTPUTS 
• 3-STATE DATA BUS WITH OR-TIE CAPABILITY 

SYSTEM DIAGRAM 

"p CPU 

DATA BUS (BIDIRECTIONAL) 

3843 
USART 

, 1977 Fairchild Camera and Instrument Corporation Printed in U.S A 

OTHER 
PERIPHERALS 

AND 
1/0 LOGIC 

TO 
DATA 

CHANNEL 

3~ 

1 
07-00 

ROA VGG 

RSI 27 PE 

c/o 3 26 READ 

07 4 25 CE 

06 5 24 FESO 

.::9: 23E~ 
..... 1" 

04 8 RTS 

03 9 WRITE 

02 10 Vss 

01 11 TSO 

Do 12 17 TBMT 

RCP 13 16 TCP 

CTS 14 TMT 

LOGIC SYMBOL 

22 25 16 13 

CI CE TCP RCP 

C/O TSO 18 

RDA 
RSI .-2 

DATA 
BUS 

READ RTS 21 

WRITE CTS 14 

FESD OE TBMT TMT 

24 23 27 17 15 

Vee (+5V, = Pin 26 
Voo (+12V\ = Pin' 7 
Vss (GNOl = Pin 19 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-S011/TWX 910-379-6435 . 
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BLOCK DIAGRAM 

Rep 

FAiRCHILD·3843 

. TBMT 
TMT 

FESD 
OE 

PE 
RDA 

FUNCTIONAL DESCRIPTION 

TSO 

The 3843 USART is a programmable interface device designed for use in CPU-controlled digital data 
communications applications where parallel-to-serial and serial-to-parallel conversions of digital data 
are required. In a typical communications system, the USART converts output data from the processor 
which is formatted in a parallel fashion, into serially formatted data for transmission over a data chan
nel. At the same time, it also converts incoming serial data into parallel formatted bytes of data for use 
by the processor. The 3843 also inserts bits (async mode) or characters (sync mode) into the serial 
data stream as dictated by the particular transmission format employed, and then strips them from the 
data stream during reception. Thus, the USART is a transparent interface which the CPU recognizes 
simply as an I/O port for bytes of data: the USART handling the reformatting and transmission/recep
tion of data thereby freeing the CPU from this time consuming task. The operational mode of the 
USART is definable by the CPU software through a sequence of control instructions which completely 
specify USART functions. (See the Programming Section for details). One of the items specified in the 
format type which is either synchronous or asynchronous. The following sections provide a general 
discussion of the 3843's operating modes. 

Transmitter Operation: Asynchronous Mode 
To transmit data in the asynchronous operating mode the CPU places a byte of data on the data bus 
and then inputs it into the USART with a strobe pulse on the WRITE pin. If the cin (Control or Data) 
input is HIGH, then the word is loaded into either the Mode Register, one of the Sync Registers, orthe 
Command Register, depending on the current location in the programming sequence. (See the Pro
gramming Section). If the C/O input is LOW, then the information on the data bus will be loaded into 
the Transmitter Buffer Register. This register serves as temporary storage for the next data character 
to be transmitted. The Transmitter Register, on the other hand, contains the data character currently 
being transmitted. The bits in this register are serially shifted out through the TSO (Transmitter Serial 
Output) pin as a serial bit stream.-When the Transmitter Register become empty, the next word to be 
transmitted is loaded into this register from the Transmitter Buffer. When this happens, the buffer be
comes empty and the TBMT (Transmitter Buffer Empty) status flag is set HIGH. If both the transmitter 
and the transmitter buffer registers becomes empty then the TMT (Transmitter Empty) status flag is set 
HIGH. These and other status flags are available as output pins as well as through the status word 
which can be monitored by the system software. 

In the asynchronous format "framing bits are appended to the data character to be transmitted 
before it is output via the TSO pin. Priortothe sending of actual data bits, a "start-bit"(a logic "a") is 
inserted before the data to signify the beginning of a character. See Figure 1. 

~ 
o 
+J o 
::l, 

"'0 
c: 
o 
o 
E 

-(1)"-
(J) 

"0 -' :=. 

1099 



t-
o 

+"" 
o 
:::s 
"0 
c 
o 
o 
E 
(1) 

CJ) 

"0 

.c. 
o 
t-

.(is 
u.. 

1100 

MARKS START I 
BIT 

FAIRCHILD • 3843 

DATA B~' 
~~~--------------------~ 

(FIVE-EIGHT BITS) 

*Variable byte size is defined in the Mode Instruction with unused bits being set to logic "0". 

""Either one, one and one half, or two STOP bits as prescribed in the Mode Instruction. 

FIG. 1 ASYNCHRONOUS TRANSMISSIONIRECEPTION FORMAT 

r~ STOP 
BIT(S)** 

specified by the Mode Instruction prior to transmission. This same instruction also indicates if an 
optional parity bit should be automatically inserted after the data and whether it should be even or odd. 
Following the parity bit are the "stop-bits"( logic "1 "s) of which there may be one, and one-half, or two. 
These stop bits indicate the end of the transmitted data character. Each bit is output for an interval of 
time (referred to as one "bit-time") which is either 16, 32, or 64 clock pulses in length as specified by 
the Mode Instruction. These clock pulses are input via the TCP (Transmitter Clock Input) pin. 

The entire assembly of bits, including START, parity, and STOP bits, is then shifted out through the 
TSO output as a serial bit stream provided that a logic "1" has been programmed into the TE (Trans
mitter Enable) bit of the command register. if there is a pause in transmission, the TSO output is forced 
into the inactive state until the CPU initiates further transmissions. In its inactive state the TSO output 
.... """ .......... 11" UI~U ", ... rI it> t>'3irl tl'\ no in tho "rn!:lrlcinn" c:::t!:lto I'\r c:::onrlinn "rn!:lrlcc:::" I"l'\ntinlll'\llC:~I\l 
l~ IIVI'I'Q'IY •• , ........ '. ""II~"'V '-"A,~''':'' ..,._-·-T .. · ........ _ ..•.•• - .......... ~ _._ .. _, _. -_ ............ !:' .... _ ••• - "'-'."""-_""'_'1. 

Transmitter Operation: Synchronous Mode 
Transmission of serial data in the synchronous mode is accomplished by transmitting entire blocks of 
five, six, seven, or eight-bit bytes of data, one after another in a serial data stream, with no framing bits 
added between bytes. Synchronizing information is supplied with either one ortwo "sync-characters" 
which must precede each block of data (See Figure 2). 

DATA .: BVTES-

"The use of an optional second SYNC Character is specified in the Mode Instruction. 

""There is no inherent limitation on the number of bytes in the data block . 

FIG. 2 SYNCHRONOUS TRANSMISSION/RECEPTION FORMAT 

Data presented to the USART from the CPU via the data bus is handled in exactly the same manner as 
in the previously described asynchronous mode except for the addition of sync-characters between 
the Mode and Command Instructions. While in the synchronous mode, if the C/O pin is HIGH follow
ing the Mode Instruction, then the next word will be interpreted as the first of possibly two sync charac
ters and is loaded into the appropriate register. (See the Block Diagram on page 2). The second sync 
character I if used I is handled similarly and is loaded into a second sync-word register. These sync 
characters are output to the TSO pin whenever the transmitter register becomes empty. In this way 
synci')(onization is not iost but rather is maintained by the USART automatically transmitting sync 
words as "sync-fiji" characters untii the CPU loads a new byte of data. After a Master Reset has been 
programmed, the TSO output ceases to transmit sync characters and goes to a continuous HIGH state. 

Receiver Operation: Asynchronous Mode 
Data is received in the async mode from the modem on the RSI (Receiver Serial Input) line. This line, 
which is normally HIGH, is taken LOW by the reception of a START bit which signals the USART that 
incoming data is imminent. Through the use of the Mode Instruction, the USART has been pro
grammed to accept a serial data stream with bit times of either 16, 32, or 64 clock periods in length. 
I Each bit of data lasts for either 16, 32, or 64 pulses of the receiver clock input, RCP). The falling edge 
of the START bit is used as a reference by an internal clock pulse counter that allows the USART to 
sampie the RSi input at the chronoiogicai center or midpoint oi each bit time. incoming bits are re
assembled in the Receiver Register where the START, STOP, and parity bits are stripped from the re
ceiver data. The parity bit (if it is used) is recomputed and compared against the received parity bit with 
the PE I Parity Erron flag being set accordingly. An internal bit counter counts off the expected number 
of data bits along with a possible parity bit and assumes that any additional bits are stop bits. If any of 
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the anticipated number (either one, one and one-half, or twO) of STOP bits is detected as a logic "0", 
then the FE I Framing Erron flag will be set. When the reassembled data character is transferred to the 
Receiver Buffer Register, the USART then signals the CPU that received data is available for fetching 
by taking the RDA I Receiver Data Availqble) line HIGH. The CPU responds by driving the READ input 
LOW which causes the data word to appear oh the USART's data bus. Should the CPU fail to read the 
data word before the next received character is transferred into the receiver buffer, then the previous 
character is written over by the new character and the OE (Overrun Error) flag is set. 

The occurrence of either a parity error, a framing error,or an overrun error do~s not necessarily pre
clude other USART operations from continuing. All of the error flags may be reset via the MR bit of the 
command instruction. 

Receiver Operation: Synchronous Mode 
Data which is received in the synchronous mode may consist of many bytes of data in one block. If the 
3843 is programmed for operation in the internal sync mode, then the incoming block of data must be 
prefaced with either one or two sync characters. When the RE (Receiver Enable) bit of the command 
instruction is programmed to a logic "1", the USART begins loading serial bits input via the RSI pin into 
the Receiver Register. This register is continuously compared on a bit basis to the first sync character 
until a match occurs. If two sync characters are being used, the next byte is compared to the second 
sync character and if a match condition occurs, then the USART is properly synchronized for receiving 
data. If a match condition does not exist for the second sync character, then the USART resumes 
searching. for another occurrence of the first sync character .. Once the USART receiver is synchro
nized, it will remain so until the Receiver Enable bit is reset to:' a logic "0" or until the EH (Enter Hunt 
Mode) bit of the command instruction is programmed to a logic "I". The EH command causes the re
ceiver to stop transferring data to the Data Bus until the receiver acquires proper synchronization 
again. 

Reception of data can also be accomplished in the external synchronization mode. This is done by 
using the FESD pin as an external sync input and taking it HIGH during the second bit of the first 
non-sync or data word in the block. 

PIN DEFINITIONS 
The inputs and outputs of the 3843 can be categorized by function since some signaJs are intended for 
use between the USART and the CPU, while other signals link the USART to the data channel. Those 
input and output signals of the 3843 associated with the CPU are: 

Chip Initialize (CI) 
Chip Enable (CE) 
Control/Data (C/O) 
Read (READ) 
Write (WRITE) 
Data Bus (Do -07) 
Receiver Data Available (RDA) 
Transmitter Buffer Empty (TBMT) 
Transmitter Empty (TMT) 
Framing Error/SYNC Detected (FESD) 
Parity Error (PE) 
Overrun Error (OE) 

The last six of these signals are hardware status signals used by the CPU to monitor USART activity. 
Since these six signals also appear in the Status Word, they may be read by the software as welt as by 
the hardware. Those input and putput signals of the 3843 associated with the channel are: 

Request To Send 
Clear To Send 
Receiver Serial Input 
Transmitter Serial Output 
Receiver Clock 
Transmitter Clock 

(RTS) 
(CTS) 
(RSI) 
(TSO) 
(Rep) 
(TCP) 

The functional significance of each of these signals is discussed in the following sections. 
Chip Initialize (Ci) - This initialization Signal will hold the USART in a reset state as long as it re
mains LOW. When CI goes HIGH, the proper sequence of mode instructions must be executed in 
order to program the USART for operation (See the programming section). 
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Chip Enable (CE) - This signal enables the USART so that its data bus I/O buffer will respond when 
a Read or Write Control signal occurs. CE does not affect other USART activity when it goes HIGH, 
but merely prevents any further communication with the CPU and places the data bus I/O buffer in 
the high impedance state. 
Control Data (C/O) - During a WRITE operation, the 3843 must distinguish command and control 
information present on its Data Bus from incoming data words. A similar decision must be made 
during a READ operation to determine if a control status word or a data word should be placed on 
the Data Bus. In both of these cases, the 3843 distinguishes command, and status information by a 

- while a LOW . nifies in data. 
Read (READ) - When the CPU supplies a LOW to the 3843's READ input, it causes the USART to 
output either data (C/O = 0) or status (C/O = 1) information onto the data bus. 
Write (WRITE) -Instructions or data words placed on the data bus by the CPU are loaded into their 
respective registers within the 3843 whenever the CPU places a LOW on this input. 
Receiver Data Available (ROA) - This signal goes HIGH when there is received data present in the 
internal receiver register of the 3843 and is used to signal the CPU that it may read the data word 
from the USART. 
Data Bus (Do - 07) - The data bus consists of eight bi-directional lines which connect the CPU 
and the USART. The bus is used to send both data and command words from the CPU to the 
uSART. it aiso aiiows the USART to send ieceived data and status flag infOimation back to the CPU. 
Parity Error (PE) - The PE flag is set whenever a parity error is detected by the receiver. It may be 
reset by programming the Error Reset (ER) bit of the command instruction. The occurence of a 
parity error does not necessarily preclude other USART operations from continuing and may be 
handled as desired by the designer. Parity error indication when parity has not been selected is 
invalid. 
Overrun Error (OE) -In the receiving mode, the overrun error flag is set whenever the CPU does not 
read a character before the next one becomes available. It is reset by programming the Error Reset 
(ER I bit of the command instruction word. The occurence of an OE does not preclude further 
USART operations, however the previously overrun character is lost. 
Transmitter Buffer Empty (TBMT) - The Transmitter Buffer is an internal register which contains the 
next character to be transmitted. The TBMT status flag indicates when this buffer becomes empty 
after its contents have been loaded into the Transmitter Register. The CPU monitors this status flag 
and may load a new word into the buffer when TBMT goes HIGH. 
Transmitter Empty (TMT) - The TMT status flag is a signal which indicates to the CPU whenever 
both the Transmitter and Transmitter Buffer Registers are empty. When this happens, the USART 
will automatically start transmitting "sync-fill' characters if in the sync mode or "marks" if in the 
async mode. 
Framing Error/Sync Detected (FESO) - This pin is multi-functional and is used only during recep
tion of serial data from the channel. It functions as a Framing Error output flag during asynchronous 
operation and a Sync-Detected flag during synchronous operation. It is also the external "sync
found" input for external sync operation. 

When (eceiving data from the channel in the synchronous mode, the FESD pin may be either an in-' 
put or an output, depending upon whether the USART was programmed for internal or external 
synchronization. If programmed for internal synchronization, the FESD pin will act as an output 
indicating that the last character received matched the previously programmed internal sync char
acter, and character assembiy wiil be initiated on the next non-sync chaiacter. If programmed for 
external synchronization, then, the FESD pin will be used as a sync-detected input. 
Request To Send (RTS) - This output signal is activated by programming the TE (Transmitter En
able I bit of the command instruction word and is used to signal the modem that the USART is ready 
to transmit data. 
Clear To Send (CTS) - This signal is generated by the modem in response to an RTS command and 
indicates to the USART that the channel is now ready to accept data. Internally, the CTS enables 
the transmitter register to output serial data to the channel via the TSO pin provided that the Trans
mitter Enable (TE I bit of the command word was set. 
Receiver Serial Input (RSI) - Input serial data from the channel is presented to the USART on its RSI 
pin. Data present on the RSI pin is entered into the internai receiver register of the 3843 at a rate and 
format as specified by the mode instruction and the receiver clock frequency. 
Transmitter Serial Output (TSO) - The TSO output of the USART supplies the serial data to be 
transmitted by the channel. Data bits stored in the Transmitter Buffer are output, via the TSQ, at a 
rate and format as specified by the Mode Instruction and the transmitter clock frequency. 
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Receiver Clock (RCP) - This clock signal controls the rate at which the serial data is received from 
the channel. In the synchronous receiving mode the clock frequency is equal to the actual baud rate 
(1 x l; while in the asynchronous mode the clock frequency is either 16, 32, or 64 times the actual 
baud rate as prescribed in the Mode Instruction. 
Transmitter Clock (TCP) - This clock controls the rate at which serial data is transmitted to the 
channel. In the synchronous transmission mode, the clock frequency is equal to the actual baud 
rate (1 x); while in the asynchronous mode the clock frequency is either 16, 32, or 64 times the actual 
baud rate as prescribed in the Mode Instruction. 

PROGRAMMING THE USART 

Prior to commencing data transmission or reception the 3843 must be programmed for operation in 
the desired mode. The CPU accomplishes this programming by writing into the 3843, via the data bus, 
a sequence of specific instruction words which represe,nt a complete functional description of the type 
of communications format the USART is to use. These instruction words are 

1) the Mode Instruction; 
2) either zero, one, or two sync characters (depending on the mode selected) 
3) the Command Instruction. 

This instruction sequence must follow either a pulse on the CI (Chip Initialize) pin or a Master Reset 
command. ' 

The Mode Instruction is the first one in the programming sequence and specifies the details of the 
operational format. The significance of each bit of the instruction word is desCribed in Table 1. 

In the synchronous format--internal sync mode, the Mode Instruction is followed immediately in the 
programming sequence by either one or two sync characters, depending on whether Single or double 
sync word operation was called for in the previous Mode Instruction. These characters need not be 
specified and may be omitted if the 3843' was programmed for either the asynchronous mode or the 
external sync mode. 

The last instruction in this sequence is the Command Instruction. Following the SYNC character(s), 
this instruction controls certain internal operations and status conditions within the USART. The sig~ 
nificance of the bits in this instruction word is shown in Table 2. All control words presented to the 
USART (C/O = 1) after this instruction will also be considered as Command Instructions until a com~ 
mand word indicating a Master Reset is performed. An example is shown in Figure .4. 

Status Flags - The status flags of the 3843 collectively form a status word which can be read by the 
CPU program software. This is accomplished by taking both the READ and CE lines LOW and the 
,C/O line HIGH. The format of the status word is: 

09 01 02 03 04 Os 06 07 

TBMT ROA TMT PE OE FESO CTS 

These flags have the same meaning as their corresponding output pins and are reset in the same way. 
See the Pin Definitions section. 

TABLE 1 THE MODE INSTRUCTION WORD 

00 

M1 M2 M3 

M1 M2 = Mode and Baud Rate 

00 = SYNC mode 
01 = 16x in ASYNC mode 
10 = 32x in ASYNC mode 
11 = 64x in ASYNC mode 

M3 M4 = Character Length 

00 = 5~bit word 
01 = ~bit word 
10 = 7-bit word 
11 = S-bit word 
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03 

M4 

Os 06 

M5 M6 M7 MSI 
M5 M6 = Parity Control 

00 = Disable Parity generation 10 = Odd Parity 
01 = Even Parity 11 = Not used 

M7 MS= Stop Bits in ASYNC operation 

00 = Not used 10 = 1 V2 Stop Bits 
01 = 1 Stop Bit 11 = 2 Stop Bits 

or 
M7 MS = SYNC Control in SYNC Operation 

00 = Internal SYNC, Double SYNC Word 
01 '=·Internal SYNC, Single SYNC Word 
1 X ,= IExternal SYNC using FESO Pin 
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TABLE 2 COMMAND INSTRUCTION WORD 

Do RE 

TE EH 

TE = Transmitter Enable 

RE = Receiver Enable 

EH = Enter Hunt Mode 

S8 = Send Break Character 

ER = Error Reset 

SOR = Sync Detect Reset 

MR = Master Reset 

c/6 - 1 

{ MOO< INSllIUCTIO • 
·SYNC CHARACTER III 

·SYNC CHARACTER 112 

COMMAND INSTRUCTION 

C/O = 0 { DATA 

C/O = 1 COMMAND INSTRUCTION 

DATA 

\ 

{ COM"'.D 'NSlAUCTION 
MODE INSTRUCTION 

·SYNC CHARACTER III 

COMMAND INSTRUCTION 

C/O = 1 

C/O" 0 DATA 

C/O = 1 COMMAND INSTRUCTIOt<j 

( 

> 

) 

05 06 

SB ER SOR MR 

A "1" programmed in this bit holds the USART in the trans-

be enabled after CTS goes LOW. 

A "1" in this bit enables the USART to receive and assemble 
characters input via the RSI pin. 

A "1" in this bit will cause the USART to ~'search" for SYNC 
characters when in the SYNC mode. It is a don't care in 
ASYNC mode operation. This command is self-cancelling 
after sync is achieved. 

When programmed to a "1", this bit causes the TSO output 
line to go tOWcontinUQusly until this bit is reset to "0" with 
another Command Instruction. 

A "1" in this bit will reset the PE, OE, and FE (when in 
ASYNC mode) pins. This command is self-cancelling. 

A "1" in this bit will reset the FESO pin (when in the internal 
SYNC mode). This command is self-cancelling. 

A "1" in this bit will hold the USART in a reset mode. This bit 
is equivalent to the CI pin. The Master Reset command is 
self-cancelling. 

DOUBLE 
SYNC WORD 
MODE 

MASTER RESET 

A programming example showing the se
quence of data (C/O = 0) and control in
structions (C/O = 1) presented to the 
USART via the data bus is shown at left. The 
initializing sequence consists of Mode and 
Command Instructions and either zero, 
one, or two sync characters depending on 
what type of format is called for in the Mode 
Instruction. (No sync characters are used in 
the async mode or the externai sync mode) .. 
Any instructions received after a Mode in
struction (except for sync characters) are 
considered to be a Command Instruction 
unless a Master Reset command precedes 
them. The example shows how the 
USART's operating format may be altered 
under program control if desired. It applies 
to both transmission and reception of data 
in either the synchronous or asynchronous 
modes. 

) 
SINGLE 
SYNC WORD 
MODE 

·May or may not be included. depending on the operating mode. 

Fig. 4 
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USART CONTROL SIGNALS 

FUNCTION CE C/O READ WRITE 

CPU Writes Control Into USART 0 1 1 0 
CPU Writes Data Into USART 0 0 1 0 
CPU Reads Data From USART 0 0 0 1 
CPU Reads Status From USART 0 1 0 1 
USART Disabled, Data Bus HI-Z 1 X X X 

ABSOLUTE MAXIMUM RATINGS 
Voltage of any pin relative to Vss -0.5 V to +20 V 
Operating Temperature (Ambient) O°C to 70°C 
Storage Temperature (Ambient) -55°C to 150°C 
Power Dissipation 1W 

Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 

DC ELECTRICAL REQUIREMENTS: TA = O°C to 70o e. All Voltage Referenced to Vss. 

SYMBOL PARAMETER MIN TYP MAX UNITS NOTES 

Voo Supply Voltage 10.8 12.0 13.2 V 

Vee Supply Voltage 4.5 5.0 5.5 V 

Vss Supply Voltage 0 0 0 V 

Input HIGH Voltage 2.7 7.0 V 
f--

VIH -

VIL Input LOW Voltage -:<l.5 - 0.8 V 

DC ELECTRICAL CHARACTERISTICS: Over Full Range of Voltage and Temperature 

SYMBOL PARAMETER MIN TYP MAX UNITS NOTES 

100 Average Voo Current· 25 rnA 

Icc Average Vee Current 40 rnA 

VOH Output HIGH Voltage 3.0 V lOUT = -100 rnA 

VOL Output LOW Voltage 0.4 V lOUT = 3.2 rnA 

hN Input Leakage Current 10 JJA VIN = 10 V 

loUT Output Leakage Current -10 10 JJA VOUT = 10 V 

CIN Input Capacitance, all Inputs 
except Do-D7. 10 pF f = 1 MHz 

GoUT Output Capacitance, all Outputs 
except Do-D7. 10 pF f = 1 MHz 

CliO Data Bus Capacitance, Do-D7. 20 pF f = 1 MHz 
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FAIRCHILD • 3843 

AC ELECTRICAL REQUIREMENTS: Over the Full Range of Voltage and Temperature 

3843-1 3843-2 3843-3 

SYMBOL PARAMETER MIN MAX MIN MAX MIN MAX UNITS 

PC. DC 3.125 6.25 12.5 J.l.S 

J tpc Clock Period DL.DM 6.25 12.5 25 J.l.S 

trl Clock lOW Time AI:;n 17nn 'lAnn --,-- ~,~~ 'W 

tTC Clock Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 

tr Transition Time (All inputs except clocks) 3 50 3 50 3 50 ns 

tCI Chip Initialize Pulse Width 3tpc 3tpc 3tpc - 1 

tRP f1EAD Pulse Width 850 1700 3400 ns 

twP WRITE Pulse Width 850 1700 3400 
I 

ns ! 

tswP Time Between Successive WRITE Pulses 3 3 
~ 

3 IJ.S ~ 

tCES CE Set-Up Time to READ or WRITE 1000 2000 4000 ns ~ 
I 

1 
tCEH CE Hold Time From READ or WRITE 0 0 0 ns 1 

.~ 

tcos c/o Set-up Time to READ or WRITE 1000 2000 4000 ns 

tCOH C/O Hold Time After READ or WRITE 250 500 750 ns 
II... 

0 tosw Data Set-up Time to WRITE 250 500 750 ns -(.) 
::J tOHW Data Hold-Time After WRITE 250 500 750 ns 
"'0 
c: tCRl C/O to READ Lead Time 250 500 750 ns ~ 0 l (.) 

C/O to WRITE Lead Time tCWl 250 500 750 ns 

~ E 
Q) tROS RSI Data Set-up Time to RCP Clock ns 

CJ) 

"'0 

.s::. AC ELECTRICAL CHARACTERISTICS: Over the Full Range of Voltage Temperature 

1 (.) 
3843-1 3843-2 3843-3 II... 

'(ij 
SYMBOL PARAMETER MIN MAX MIN I MAX MiN MAX UNITS U. I 

tWTD WRITE to TBMT LOW Delay 300 600 1200 ns ~ 
tWRD WRITE to RTS LOW Delay 300 600 1200 ns 

~ tRO~ READ to Output Data Delay 300 600 1200 ns 

'., tRRH Center of RSI Bit to RDA HIGH Delay 3tpc 3tpc 3tpc -
~ •. 

READ to RDA LOW Delay ... tRRL 
I I I l- I I I 

ns 
I 

tCTD Clock to TSO Output Delay 500 1000 2000 ns 
~ 

1 tOFF 
Device Deselect to £?ata Bus High 

250 400 800 ns 
Impedance 

MAXIMUM USART DATA RATES 

~~I 3843-1 I 3843-1 I 3843-3 I ~.., ! MODE C L M C L M C L M 

I SYNC 1X 320 K Baud 160 K Baud 160 K Baud 160 K Baud 80 K Baud 80 K Baud 80 K Baud 40 K Baud 40 K Baud 

I 

16X 20 K Baud 10 K Baud 10 K Baud 10 K Baud 5 K Baud 5 K Baud 5 K Baud 2.5 K Baud 2.5 K Baud 

ASYNC 32X 10 K Baud 5 K Baud 5 K Baud 5 K Baud 2.5 K Baud 2.5 K Baud 2.5 K Baud 1.25 K Baud 1.25 K Baud 

64X 5 K Baud 2.5 K Baud 2.5 K Baud 2.5 K Baud 1.25 K Baud 1.25 K Baud 1.25 K Baud .625 K Baud .625 K Baud 

NOTE: 1 K BAUD Equals 1000 Bits per Second 
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RCP or TCP 
CLOCKS 

ReAD 
or WIm'f 

PULSE 

Ci 
PULSE 

CE 

C/O 

READ 

FAIRCHILD .' 3843 . 

TIMING DIAGRAMS 
MINIMUM PULSE WIDTHS 

I
'" tpc 

VIH ~ _______ ..... lt-oI ... .----tCL 

~ ~ 
:1 /7"---

V1L-JI\ I -
--.1 ~tTC --.j l~tTC --.1 l~tTC 

tRP \. or 
twp 

VJH 
~I 

VIL \ ~~-------(N-O-T-E-1-)------

,..--------.~I l.-tT --.-.1 1.-tT 

VIH 

\-VIL 
tCI ~t 

READ CYCLE 

r tCES 

... tcos ... ~tCOH~ 

~~. "1" = CONTROL 
"0" = DATA 

..-tCRL~ .... tRP ... 

~t- (NOTE 2) "1 
,. 

\ ~ 

...-tOFF-. (NOTE 3) 
~tROO---' 

00-07 ------OPEN-----<~ OUTPUT DATA VAL!D »!------
l~tRRL ----"1 

RDA \~-
WRITE CYCLE 

{ ICES ~I. ICEH_, 
CE 

f 
tcos ;I-,COH-* 

C/O "1" = CONTROL 
"0" = DATA : ~ICWL tosw .1 ..... tOHW .. 

00--07 INPUT DATA VALID 

~ 
tswp ~ 

. WRITE (NOTE 2) I 
Imo~~~ 

TBMT (NOTE 4) 

RTS (NOTE 5) \ 
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FAIRCHILD • 3843 

TIMING DIAGRAMS (Cont'd) 

RECEIVER TIMING-ASYNC MODE 

START BIT 

RSI ~ I" I 22-----------...... ..-----.....,. O~H~~:T r--
DATA ,I START BIT, ~DAT22 BITS IpARITY BI1 STOP BIT(S)~ 

RDA 

'----~ i-I tPAf;r-____ _ 

READ ____________________________________________ ~ 

(NOTE 6) 

DETAIL A 

D~~A ~~ ________ S_TA_R_T_B_IT ________ ~t(~ ______ FI_RS_T_D_A_T_A_B_IT __________ ~ 

RCP 
116X) 

INTERNAL 
SAMPLING 
ST~08~ 

r I 

I
-+-·B CLOCK ---[-16 CLOCK PERIODS-~I 

(:5~~O~S n n 
------------------------~" ,~'----------------------

RSI 
DATA 

; - - - " DETAIL B 

ETC. 

RDA ~ 
----------~ ~ . 

READ 

RSI 
DATA 

RCP 
(IX) 

DETAIL B 

-CH;~~TER-I •• ------'-----FIRST DATA CHARACTER------

FESD ____________________________________________ -JI' NOTEB 

(INTERNAL SYNC) • 

FESO ___________________________ ~I'~ __ N_O_T_E_9 __ ~)' 
(EXTERNAL SYNC) -

INTERNAL 
SAMPLING n n n n STROBE _________ ..J L ____ ....... L ____ .J L ________ .....I 1. ______ _ 

NOTES 
1 The minimum allowable time between successive WRITE pUlses IS given by the parameter tswp min 
2 .. The Chip Enable Signal and the READ or WRITE Signal and ANDed together internally to form an effective READ or 

WRITE s.gnal Therefore. the last of these two signals to go LOW In a READ, or WRITE, operation generates the leading 
edge of thiS internal signal while the first to go HIGH generates the trailing edge. II is to the edges of this Internal signal 
'that the READ or WR!TE timeing parameters are referenced. Fer purposes ot Hfusfration, the timing diagram shows 
Chip Enable as beginning before and extending beyond the externally applied READ or WRITE signal. Thus, the timing 
parameters are referenced to READ or WRITE rather than CE. 

3. The data bus buffer turn-off delay time. I.e. tOFF, is referenced from the rising edge of either READ or cr, whichever 
occurs first. tOFF max defines the lime al which Ihe dala liO bus achieves the open circuit high impedance conditIon 
and IS not ·referenced to output voltage levels 

4. For purposes of Illustration, Ihe transmitter buffer is assumed to be empty prior to the WRITE cycle shown 

5. For purposes of illustration, RTS is shown going LOW, implying that a command instruction ,cio = 1 , is being input with 
a "0" programmed in the appropriate bit location. See programming instructions 

6. This diagram illustrates the recommende'tl timing relationship between RDA and READ. The external system logic re
sponds to RDA by pulsing the READ line. RDA is then reset after READ returns HIGH again, I.e., inactive. 

7. This diagram illustrates receiver timing for the 16x async mode. Other modes are similar tn operation. Here the START bit 
is sampfed alier eight cycles of the RCP clock. The 8-cycle count-off begins with the'ltrst negative transItIon of the RCP 
clock after the RSlline goos1.0W Sub!<eqoent ""mpling point$ "re sep!!'!!.'.!d by in!eNal!! of 16 dock ~!ods each 

8. The sync-detected condition is indicated by the FESD pin going HIGH no sooner than three bit times after the reception 
of the !ast sync character in the intema! sync mode. 

9. In the external sync mode, the external decoding of sync characters must be accomplished and the FESD pin forced 
HIGH indicating synchronization detected during the bit time interval corresponding to the second data bit. 

10 The WRITE pulse causes the TBMT flag to be reset A.nothe. cycle should no' be attempted unti! after the TBMT !lag has 
returned HIGH and the Iswp I min I delay time has elapsed. See Note t 

11. If the double sync character mode is being used, then sync characters will always be transmitted III pairs, and whenever 
the first is transmitted, the second character will always follow. Therefore transmitted data will always be immediately 
preceded by the second sync character in this mode. 
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FAIRCHILD -,·3843 

TIMING DIAGRAMS (Confd) 

TRANSMITTER TIMING-SYNC AND ASYNC MODES 

':st:: §§)( DATA WORD m ~DATAWORD m T ~ATA WORD m.~ 

TBMT r---h -(NOTE 10---n, (~r------Mr __ 
TMT -----"'r-I( __ I -----tt.2~ ____ _ 

TSO 
(ASYNC 
MODE) 

MARKS 

SYNC CHARACTER (NOTE 11) 

START 
BIT DATA BITS :::J SJg.P I S1~~T I DATA BITS 

I ..... ---DATA WORD m-I··----~~T:D m .1----

DATA WORD m DATA WORD m + 1 TSO 
(SYNC 
MODE)-----------------------J~------------------J ~------------________ ___ 

\ I \ I \ 
I-ICTD .... I ·1_lcTD __ 1 

DATA BIT m X DATA BIT m • 1 X 

!r~ 
,~ l nw ~ __________ D_~_A_B_IT_m ____ -------)(~ ________ D_A_n_B_IT_m __ +_1 _________ )(~ ____ _ 

ORDERING INFORMATION 

PART MAX DATA RATE TEMPERATURE PACKAGE ORDER 
NUMBER . (SYNC MODE) RANGE TYPE CODE 

320 K Baud 0° to 70°C Plastic 38431 PC 

3843-1 
320 K Baud 0° to 70°C Ceramic 38431 DC 

160 K Baud -55° to 85°C Ceramic 38431DL 

160 K Baud -55° to 125°C Ceramic 38431DM 

160 K Baud 0° to 70°C Plastic 38432PC 

3843-2 
160 K Baud 0° to 70°C Ceramic 38432DC 

80 K Baud -55° to 85°C Ceramic 38432DL 

80 K Baud -55° to 125°C Ceramic 38432DM 

80 K Baud 0° to 70°C Plastic 38433PC 

3843-3 
80 K Baud 0° to 70°C Ceramic 38433 DC 

40 K Baud -55° to 85°C Ceramic 38433DL 

40 K Baud -55° to 125°C Ceramic 38433DM 

Fairchild cannot assume responsibility for use 0' any Circuitry described other than circUitry entirely embodied In a Fairchild product. No other Circuit palent licenses are implied 
Manufactured under one 0' the 'Ollowlng US Patents 2981877.3015048.3064167.3108359.3117260; other patents pending 
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F16K 
16,384 x 1 DYNAMIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS 

GENERAL DESCRIPTION - The F 16K is a 16,384-bit MOS Dynamic Random Access 
Memory configured as 16,384 one-bit words, and which is manufactured using Fairchild's 

._--,,!:-~hannel silicon gate, double-poly Isoplanar process. The use of the single-transistor 

~ 

o 
'"" o 
:l 
C 
c: 
o 
o 
E 
Q) 

'fJ 

memory cell along with xmg ques perm 
F16K in a standard 16-pin dual in-line package. The use of this package allows con
struction of highly dense memory systems utilizing widely available automated testing 
and insertion equipment. Furthermore, the pinout, timil',lg and organizational character
istics of the F16K are essentially the same as Fairchild's 4K dynamic RAMs, the M4027 
and the 4096. Thus the F16K is ideally suited for easy upgrading of M4027 or 4096-based 
systems. 

• INDUSTRY STANDARD 16-PIN DUAL IN-LINE PACKAGE . 
• LOW CAPACITANCE, TTL-COMPATIBLE INPUTS (INCLUDING CLOCKS) 
• ON-CHIP ADDRESS AND INPUT DATA LATCHES 
• 3-STATE TTL-COMPATIBLE OUTPUT WITH DATA VALID TIME CONTROLLED 

BY CAS 
• COMMON I/O CAPABILITY 
• TWO DIMENSIONAL SELECTION BY DECODING BOTH RAS AND CAS 
• STANDARD 10% SUPPLIES (+12 V, +5 V, and -5 V) 
• FLEXIBLE TIMING WITH PAGE-MODE AND EXTENDED PAGE BOUNDARIES 
• 128-CYCLE RAS-ONLY REFRESH 
• PINOUT COMPATIBLE WITH M4027 OR 4096 FOR EASY SYSTEM UPGRADING 

AO 

Al 

AZ 

A3 

~ 

~ 

As 
RAS 

LOGIC SYMBOL 
3 Z 

WE 

F16K 

Dour 

14 

Vss = Pin 16 
Vee = Pin 9 
VDO = Pin 8 
VaB = Pin 1 

C CONNECTION DIAGRAM 
c DIP (TOP VI EW) 
(,) 
'-
(ij 
J.. BLOCK DIAGRAM 

16,384· BIT 
STORAGE ARRAY 

CLOCK GENERATOR NO.1 

'c 1977 Fairchild Camera and Instrument Corporation Printed in U.S,A, 

~VBB 

~Vss 

_voo 
_VCC 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011ITWX 910-379-6435 

1110 

Vss 1 

DIN 2 

WE 3 

An 5 

A2 6 

A1 7 

VDD 8 

16 Vss 

15 CAS 

14 Dour 

12 A3 

11 ~ 

10 ~. 

9 Vee 

F=.AIRCHIL.C 
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FAIRCHILD. ·3843 

TIMING DIAGRAMS (Conrd) 

TRANSMITTER TIMING-SYNC AND ASYNC MODES 

~'iJ: §§)( DATA WORD m ~DATAWORD m T ~ATA WORD m -~ 

TBMT 

TMT 

TSO 
(ASYNC 
MODE) 

MARKS 

(NOTE 10) 

START 
BIT 

~ 
I 
I \1 ___ _ 

DATA BITS :::J s~~p I S1~:T I DATA BITS 

I .... ---DATA WORD m-I ... ----~~T:D m _ 1----

TSO SYNC CHARACTER (NOTE 11) DATA WORD m DATA WORD m • 1 
~J~~) ____________ "'---------..1 ,,----.....;.--____ _ 

\ I \ I \ 
1-lcTo .... 1 ·1_ICTo_1 

DATA BIT m X DATA BIT m • 1 X 

! j.~ 
s l no =====>< _______ D_AT_A_B_IT_m ____ -----~)(~----D-A-n-B-IT-m_+_1 ______ )(~ __ _ 

ORDERING INFORMATION 

PART MAX DATA RATE TEMPERATURE PACKAGE ORDER 
NUMBER . (SYNC MODE) RANGE TYPE CODE 

320 K Baud 0° to 70°C Plastic 38431 PC 

320 K Baud 0° 
3843-1 

to 70°C Ceramic 38431 DC 

160 K Baud -55° to 85°C Ceramic 38431DL 

160 K Baud -55° to 125°C Ceramic 38431DM 

160 K Baud 0° to 70°C Plastic 38432PC 

160 K Baud 0° to 70°C Ceramic 38432DC 
3843-2 

80 K Baud -55° to 85°C Ceramic 38432DL 

80 K Baud -55° to 125°C Ceramic 38432DM 

.80 K Baud 0° to 70°C Plastic 38433PC 

3843-3 
80 K Baud 0° to 70°C Ceramic 38433DC 

40 K Baud -55° to 85°C Ceramic 38433DL 

40 K Baud -55° to 125°C Ceramic 38433DM 

Fairchild cannot assume responsibility lor use 01 any circUitry descnbed other than CirCUitry entirely embodied In a Fairchild product. No other circuit patent licenses are implied 
Manulactured under one 01 the lollowlng US Patents 2981877.3015048.3064167,3108359,3117260; other patents pending 
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F16K 
16,384 x 1 DYNAMIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS 

GENERAL DESCRIPTION - The F16K is a 16,384-bit MOS Dynamic Random Access 
Memory configured as 16,384 one-bit words, and which is manufactured using Fairchild's 
n-channel silicon gate, double-poly Isoplanar process. The use of the single-transistor 
memory cell along with address multiplexing techniques permits the packaging of the 
F16K in a standard 16-pin dual in-line package. The use of this package allows con
struction of highly dense memory systems utilizing widely available automated testing 
and insertion equipment. Furthermore, the pinout, timil'.lg and organizational character
istics of the F16K are essentially the same as Fairchild's 4K dynamic RAMs, the M4027 
and the 4096. Thus the F 16K is ideally suited for easy upgrading of M4027 or 4096-based 
systems. 

• INDUSTRY STANDARD 16-PIN DUAL IN·LlNE PACKAGE . 
• LOW CAPACITANCE, TTL·COMPATIBLE INPUTS (INCLUDING CLOCKS) 
• ON·CHIP ADDRESS AND INPUT DATA LATCHES 
• 3-STATE TTL·COMPATIBLE OUTPUT WITH DATA VALID TIME CONTROLLED 

BY CAS 
• COMMON I/O CAPABILITY 
• TWO DIMENSIONAL SELECTION BY DECODING BOTH RAS AND CAS 
• STANDARD 10% SUPPLIES (+12 V, +5 V, and -5 V) 
• FLEXIBLE TIMING WITH PAGE·MODE AND EXTENDED PAGE BOUNDARIES 
• 128-CYCLE RAS·ONL Y REFRESH 
• PINOUT COMPATIBLE WITH M4027 OR 4096 FOR EASY SYSTEM UPGRADING 

BLOCK DIAGRAM 

16.384· BIT 
STORAGE ARRAY 

CLOCK GENERATOR NO.1 

~ 1977 FairChild Camera and Instrument Corporation Printed in U.S.A. 

-'--VB8 

-'--Vss 
_Voo 

-.--VCC 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 

1110 

5 

7 

6 

12 

11 

10 

13 

4 

15 

LOGIC SYMBOL 
2 

WE D,N 
AO 

A1 

A2 

A3 

~ F16K 

As 

As 
RAS 

CAS 
Dour 

14 

VSS = Pin 16 

Vee = Pin 9 
VDD = Pin 8. 
VSS = Pin 1 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

Vaa 1 16 Vss 

D,N 2 15 CAS 

WE 3 14 Dour 

RAS 4 13 As 

Ao5 12 A3 

A2 6 11~ 

',7 ~ 
VDD 8 

g'o~ 
9 Vcc 

F=~IRCHILC 
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FAIRCHILD 16;384 Xl DYNAMIC RANDOM ACCESS,MEMORY • F16K 

FUNCTIONAL DESCRIPTION 
ADDRESSING - The 14 address bits required to decode 
one-of-16, 384 cell locations in the F 16K are entered using 
a 2-phase multiplexing operation in which first the 7-bit Row 
Address is entered followed by the 7-bit Column Address. 
First the 7-bit Row Address is applied to the seven address 
inputs of the F 16K and latched into the chip by Row 
Address Strobe (RAS) which is the first of two,externally 
'applied TTL-level clocks. The second clock, Column Address 
Strobe (CAS), subsequently latches the seven column address 
bits into the chip. Each of these signals RAS and CAS, trig
ger on-chip clock generators which control the internal se
quencing of 'events on the chip. Advanced techniques used 
in handling the row and column address information allow 
the address multiplexing operation to be performed without 
lengthening the critical timing path governing the access time. 
The activation of CAS strobes the column address latch but 
this event as well as other internal events governed by the 
CAS clock generator may be inhibited until certain pre
requisite events controlled by the RAS clock generator 
have occured. 

More specifically, a "window" of time exists,' extending 
from tRCD(min) to tRCD(max) during which CAS may be
come active without impacting the access time. Stated an
other way, as long as CAS occurs during this window, the 
access time will be specified by tRAC. If CAS occurs a cer
tain delay after this window of time, the RAS clock gene
rator no longer inhibits the CAS clock generator and the mag
nitude of this delay will add directly to the overall access 
time. This lengthened access time is now referenced to CAS 
rather than RAS and is lengthened by the amount of time 
that tRCD exceeds the tRCD(max) limit. This "gated-CAS" 
feature allows greater flexibility since the CAS clock may 
be externally activated as soon as the Hold Time for the 
Row Address has been met and the address inputs have been 
changed from Row Address to Column Address information. 

PAGE MODE OPERATION - The Page-Mode feature of the 
F16K allows successive memory cycles accessing the same 
row in the memory matrix to be concatenated together in 
~uch a way that the common Row Address need be supplied 
only once - resulting in faster access times with no corre
sponding increase in power. The page-mode option may be 
used in conjunction with any of the defined memory opera
tions, and is accomplished by supplying the Row Address to 
the chip and holding RAS LOW throughout all subsequent 
memory cycles for which the Row Address is common. 

Since RAS makes its initial negative transition only once, no 
additional dynamic power is dissipated due to RAS on any 
subsequent cycles performed within that row. The access 
and cycle times are also shortened since the time required to 
supply a Row Address is eliminated. 

DATA INPUT - In a write operation, the data to be input 
into memory is strobed into an on-chip register during RAS 
by a combination of CAS and Write Enable (WE). The 
strobe is formed by whichever is the latter of these two sig
nals to make its negative transistion. This presents several 
possibilities in how a write cycle may be performed. I n an 
"early-write" cycle (WE active LOW before CAS goes LOW), 

©IC MASTER 1978 

Data In (DIN) is strobed by CAS and thus the set-up and 
hold times are referenced to this signal edge. If DIN is not 
yet valid at the time CAS becomes active (or if the cycle is a 
read-write or read-modify-write) then WE must be delayed. 
In this delayed-write mode, the DIN set-up and hold times 
are referenced to WE rather than CAS. (See the timing 
diagrams). 

DATA OUTPUT - The Data Out (DOUT) latch and buffer 
unconditionally assume the high-impedance state whenever 
CAS is HIGH, i.e. ina~tive. If the cyc1e being performed is a 
read, read-modify-write, or a delayed write cycle then the 
DOUT latch and buffer will remain high impedance until the 
access time, after which DOUT will assume the value of the 
data read from the selected cell. This output data is of the 
same polarity (not inverted) as the input data and will remain 
valid as long as CAS is kept active, i.e. LOW. However, if the 
cycle is an "early-write" cycle or if the chip fails to receive, 
both RAS and CAS, then DOUT will remain high impedance 
throughout the cycle. This feature allows systems which 
write employing the early write mode exclusively, to com
mon DIN and DOUT directly together. 

Another advantage of this "unlatched output" feature is that 
OR-tied outputs in a memory matrix require no special action 
to be turned off. Unlike other types of RAMs which require 
a negative transition of CAS to become high impedance, the, 
F16K's output is already high impedance whenever CAS is 
HIGH, i.e. inactive. This means that CAS need not be sup
plied to unused devices and therefore may be used for de
vice selection. Thus a reduction in external decoding logic 
is possible by using both RAS and CAS in a 2 dimensional
decoding/selection scheme. '(see Table 1 below). 

RAS active CAS active 
during cycle? during cycle? RESULT (after tOFF delay) 

Yes Yes Device active 

Yes No Device deselected, refresh 

No Yes Device deselected 

No No Device deselected 

TABLE 1 

EXTENDED PAGE BOUNDARY - A further implication of 
using both RAS and CAS for device decoding/selection is in 
extending page boundaries for page-mode operation. If only 
RAS is decoded, then any given "page" is limited to only 
128 different column addresses within that page, (i.e. seven 
column address bits correspond to 27 = 128 column 
addresses). Therefore, for memory systems using more than 
16K words of data, page boundaries may be extended from 
128 addresses per page up to any multiple of 128 addresses 
merely by decoding which 16K memory bank also gets a CAS 
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FAIRCHILD 16,384 X 1 DYNAMIC RANDOM ACCESS MEMORY. F16K 

(subject to tRAS(max) limitation). This is accomplished by 
supplying RAS to all devices in order to latch in the Row 
Address information and then decoding which bank of 16K 
words is to also get CAS. Only those devices which receive 
both RAS and CAS will respond with a valid memory cycle. 

INPUT/OUTPUT LEVELS - All inputs, including the two 
address strobes, interface directly with TTL. The high-impe
dance, low-capacitance input characteristics simplify input 
driver selection by allowing use of standard logic elements 
rather than specially designed driver elements. Termination 
resistors are normally required in a system to prevent ring
ing due to line inductance and reflections. In high-speed 
memory systems, transmission line techniques must be em
ployed on the signal lines to achieve optimum system speeds. 
Series termination may be employed at some degradation 
of system speed. 

The 3-state output buffer is a low impedance to VCC for 
logic "1" and low impedance to VSS for logic "0". The 
effective resistance to VCC is 420 n maximum and 135 n 
typically. The effective resistance to VSS is 95 n maximum 
and 35 n typically. 

REFRESH - The matrix of 128 X 128 memory cells in the 
F 16K is refreshed by executing a memory cycle at each of 
the 128 Row Addresses within each interval of 2 millisec
onds or less. Although any cycle in which RAS occurs a-

PIN NAMES 

An 

DIN 
WE 

Address Inputs 

Data Input 

Write Enable Input (Active LOW) 

ccomplishes a refresh operation, the refresh is most easily 
accomplished in the R'AS-only-refresh mode. This type of re
fresh operation results in decreased power dissipation since 
CAS remains inactive. 

POWER DISSIPATION/STANDBY - Since the F16K uses 
dynamic memory cells, this means that most of the dissi
pated power is a result of an address strobe edge. There is, 
however, a small dc component of dissipated power that is a 
ssociated with the precharging of the sense amplifiers. Thus, 
the total power dissipated is a function of both operating 
frequency and duty cycle. Typically, the power is 350 mW 
at 1 fJ.S cycle time with a worst case power of less than 462 
mW at 375 fJ.s- cycle time. To reduce overall system power 
during standby, RAS-only-refresh cycles should be perform
ed with CAS held HIGH. 

The VCC supply is not used in the internal memory oper
ations of the F 16K, but rather used only at the output 
buffer and thus, for some applications, may be powered 
from the supply voltage of the logic to which the chip's out
put is interfaced. This means that ICC, the current drawn 
from the VCC supply, is a function of output loading. Dur
ing battery standby operation, the VCC pin may be un
powered, if desired, without affecting the refresh operation. 
This allows all system logic, except the RAS timing circuitry 
and the refresh address logic, to be turned off during battery 
standby to conserve power. 

Data Output 

RAS 

CAS 

Row Address Strobe (Clock) Input (Active LOW) 

Column Address Strobe (Clock) Input (Active LOW) 

°OUT 
VCC 

VSS 

VSS 

VOD 

+5 V Power Supply 

o V Power Supply 

-5 V Power Supply 

+12 V Power Supply 

ABSOLUTE MAXIMUM RATINGS 
Voltage of any pin relative to VSS (VSS - VSS ~ 4.5 V) 
Operating Temperature (Ambient) 
Storage Temperature (Ambient) 
Power Dissipation 

-0.5 V to + 20 V 
O°C to 70°C 

-55°C to 150°C 
1W 

Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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FAIRCHILD 16,384 X 1 DYNAMIC RANDOM ACCESS MEMORY • F16K 

DC REQUIREMENTS: T A = O°C to 70°C (See Notes 1 and 2) 

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS I 

VDD Supply Voltage 10.8 12 13.2 V 

VCC Supply Voltage 4.5 5.0 5.5 -V Note 5 

VSS Supply Voltage 0 0 0 V 

VBB Supply Voltage -5.5 -5.0 -4.5 V 

VIHC Input HIGH Voltage, RAS, CAS, WE 2.7 7.0 V 

VIH Input HIGH Voltage, All inputs except RAS, CAS, WE 2.4 7.0 V 

VIL Input LOW Voltage, all inputs -1.0 0.8 V 

DC ELECTRICAL CHARACTERISTICS' Over Full Range of Voltage and Temperature 

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS 

Normal Operation 35 mA 

Standby 1.5 mA 
IDD Average VOD Current 

Refresh 27 mA 

Page Mode 27 mA Note 3 

Normal Operation mA 
ICC Average V CC Current 

Standby IRefresh -10 10 J.lA Note 4 

Normal Operation 200 J.lA 
IBB Average VBB Current 

Standby 100 J.lA 

VOH Output HIGH Voltage 2.4 V lOUT = 5.0 mA, Note 5 

VOL Output LOW Voltage 0.4 V lOUT = 3.2 mA, Note 5 

liN Input Leakage Current (any input) -10 10 J.lA 

lOUT Output Leakage Current -10 10 J.lA 

CIN1 Input Capacitance, AO-A6, DIN 4.0 5.0 pF Note 6 

CIN2 Input Capacitance, RAS, CAS, WE 8.0 10 pF Note 6 

COUT Output Capacitance, DOUT 5.0 7.0 pF CAS = VIHC 

NOTES: 
1. The ambient temperature, (T A) is specified here for operation at frequencies up to that frequency determined by the minimum cycle time. 

Operation at higher cycle rates with reduced ambient temperatures and higher power dissipation is permissible, however, provided AC 
operating parameters are met. 

2. A" voltages are referenced to VSS = 0 V. 
3. 100 depends on frequency of operation. Maximum current is measured at the fastest cycle rate. 

4. ICC depends upon output loading. The VCC supply is connected to the output buffer only. During readout of HIGH level data, VCC is 
connected through a low impedance (135iltyp) to Data Out. At other times ICC consists of leakage currents only. . 

5. Output voltage will swing from VSS to VCC when activated with no current loading. For purposes of maintaining data in standby mode, 

VCC may be reduced to VSS without affecting refresh operations or data retention. However, the VOH(min) specification is not guaran
teed in this mode. 

6. Effective capacitance calculated from the equation C = I ~ ~ with b. V = 3 V and power supplies at normal levels. 

7. The specifications for tRC(min), tRWC(min) and tPC(min) are used only to indicate cycle time at which proper operation over full 
temperature range (00 C;;?;T A ;;?;70

0 
C) is assured. 

S. Assumes that tRCO:<;;;tRCO(max), If tRCO is greater than the maximum recommended value shown in this table, tRAC wi" increase by 
theJamount that tRCL exceeds the value shown. 

9. Assumes that tRCO;;?;tRCS(max), 
10. Measured with a load equivalent to two TTL loads and 100 pF. 

11. tOFF(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 

12. Operation within the tRCO(max) limit insures that tRAC(max) can be met. tRCO(max) is specified as a reference point only; if tRCO is 
greater than the specified tRCO(max) limit, then access time is controlled exclusively by tCAC' 

13. VIHC(min) or VIH(min) and VIL(max) are reference levels for measuring 'timing of input signals. Also, transition times are measured 
between VIHC or VIH and VIL' 

14. twcs is not a restrictive operating parameter but is included as. an electrical characteristic only. If twCS;;?;tWCS(min). the cycle is an early 
write cycle and the Data Out pin wi" remain open circuit (high impedance) throughout the 1:lntire cycle. otherwise the cycle is a delayed 
write cycle. 

15. The parameters tRWL and tCWL reference WE (for a read-modify-write cycle), to either RAS or CAS respectively. whichever is the first to 
go HIGH. 

16. tos and tOH are referenced to the leading edge of CAS in early write cycles, and to the leading edge of WE in delayed write or 
read-modify-write cycles. 

17. tRWO and tcwo are not restrictive operating parameters but are included in the data sheet as electrical characteristics only: 

If tcwo + tT:<;;; tCWO(min)' the Data Out latch will remain in the high impedance state. 

If tcwo ;;?; tCWO(max) + tT' the Data Out latch will contain the data read from the selected' cell. 
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FAIRCHILD 16,384 X 1 DYNAMIC RANDOM ACCESS MEMORY • F16K 

RECOMMENDED AC OPERATING CONDITIONS: Over Full Range of Voltage and Temperature and Voltage Range 

PART NUMBER 

SYMBOL PARAMETER F16K-2 F16K-3 F16K-4 F16K-5 UNITS NOTES 

MIN MAX MIN MAX MIN MAX MIN MAX 

tRC Random Read or Write Cycle Time 375 375 410 SOO ns 7 

tRWC ReadlWrite Cycle Time 375 375 515 625 ns 7 

tpc I Page Mode Cycle Time I 170 225 275 325 ns 

tRAC Access Time from RAS 150 200 250 300 ns 8,10 

tCAC Access Time from CAS 100 135 165 195 ns 9,10 

tOFF Output Buffer Turn-off Delay 0 40 0 50 0 60 0 70 ns 11 

tRP RAS Precharge Time 100- 120 150 190 ns 

tRAS RAS Pulse Width 150 10k 200 10k 250 10k 300 10k ns 

tRSH RAS Hold Time 100 135 165 195 ns 

tCSH ~Hold Time 150 200 250 300 ns 

tCAS 'CAS Pulse Width 100 10k 135 10k 165 10k 195 10k ns 

tRCD RAS to CAS Delay Time 20 50 25 65 35 85 80 105 ns 12 

tASR Row Address Set-up Time 0 0 0 0 ns 

tRAH Row Address Hold Time 20 25 35 80 ns 

tASC Column Address Set-up Time -10 -10 -10 0 ns 

tCAH Column Address Hold Time 45 55 75 80 ns 

tAR Column Addre~ld Time 
Referenced" to 95 120 160 185 ns 

tT Transition Time (rise and faJl) 3 35 3 50 3 50 3 50 ns 13 

tRCS Read Command Set-up Time (RMW) 0 0 0 0 ns 

tRCH Read Command Hold Time 0 0 0 0 ns 

tWCH Write Command Hold Time 45 55 75 130 ns 

tWCR Write Comman~ld Time 
Referenced to 95 120 160 240 ns 

twcs Write Command Set-up Time -20 -20 -20 0 ns 14 

twp Write Command Pulse Width 45 55 75 130 I ns 

tRWL Write Command to RAS Lead Time 60 80 100 130 ns 15 

tCWL Write Command to CAS Lead Time I 60 80 I 
I 

100 I 130 I ns 15 

tDS I Data In Set-up Time 0 I 0 0 0 ns 16 

tDH Data In Hold Time 45 55 75 130 ns 16 

tDHR Data In Hold Time 
260 Referenced to RAS 95 120 160 ns 

tCRP CAS to RAS Precharge Time -20 -20 -20 0 ns 

tcp CAS Precharge Time (Page-mode) 60 80 100 120 ns 

tRF Refresh Period 2.0 2.0 2.0 2.0 ms 

tCWD CAS to WE Delay 70 95 125 180 ns 17 

tRWD RAS to ~ Deiay 120 160 200 290 ns 17 
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RAS 

CAS 

ADDRESSES 

WE 

DOUT 

RAS 

CAS 

ADDRESSES 

WE 

DIN 

DOUT 

FAIRCHI tD 16,384 X1 DYNAMIC RANDOM:ACCESS MEMORY • - F16K 

VIHC 

VIL 

VIHC 

VIL 

VIH 

VIL 

VIHC 

VIL 

VOH 

VOL 

VIHC 

VIL 

VIHC 

VIL 

VIH 

VIL 

VIHC 

VIL 

VIH 

VIL 

VOH 

VOL 

TIMING DIAGRAMS 
READ CYCLE 

1~~.--------------------------tRC-----------

------,,1 f.o.------------------ tRAS ---------------- -- ---~ 

----~I 
I -

tCSH ----- - - --'1 
~----~: --- tRSH-----------.1 

-------+-+--------,1 ---I--tCAS .. II-~---"';"----";"'-_ 

I\----,;...--------J 1 .... __ -----tCRP- -------... 1 

.. tCAC---. 

__________________ OPEN _______________ < 

WRITE CYCLE (EARLY WRITE) 

VALID 
DATA 

~---------------------------tRC-------------------------~~ 

~--------------------tRAS---------------------~1 

--------~~f.o._--------tAR----------~·~1 

~---------------------tcsH-------------~--~·~1 
~----tRCD ~------------tRSH----------~~ 

'----------tCAS---------~ 

..---"'----tCRP----.I 

~--~~----------tRWL--------------~~ 

r'DHR 
_________________________________ 'OPEN ____________________________________________ _ 

_ = May change in either direction E~~ = May change HIGH-to-LOW _ = May change LOW-to-HIGH 
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FAIRCHILD 16,384 X 1 DYNAMIC RANDOM ACCESS MEMORY. F16K 

READ-WRITE/READ-MODIFY-WRITE CYCLE 

... tRWC ... 
RAS VIHC 

Vil 

..J tRAS ~~ .. L - tAR 
~ ~ ~tRP---' 

tCSH 

~tRCD----' tRSH .-tCRP--" 

CAS VIHC 

Vil 

~r-
tCAS ,.. 

~ I I "l~ 

VIH 

ADDRESSES 

Vil 

VIH 

tRAH tCAH I ..... f4- t ASR --. r+-tASC I II Ii ' ~ 
I 

,. ROW COLUMN 
,I 

r: ADDRESS ~ ADDRESS ~ \. 
tRWD ~ --'RWl~1 .tRCS~ ... tCWD ... -+--tCWl 

WE 

Vil 
I///////; VJ//////i -'~ -1// //1 II I 1/1 /; If I I I I / I / I I I II r-

~twP~ 
.....jtOFF.-

~tCAC----" 

VOH 

DOUT 
VOL 

OPEN 
7~ 

VALID DATA 
... ~ 

~Ir ... ~ , 

--- 'OS w:--- tDH -... ------ tRAC ------..,-

"RAS ONLY" REFRESH CYCLE 

~-------------------tRc---------------------~~~1 

I 
1 ...... ..----- tRAS ---------I~ 

VIHC 

RAS 
Vil 

VIH 

ADDRESSES 

VIL 

DOUT VOH --------------------------------------OPEN---------------------------------------
VOL 

me = May change in either direction _ = May change HIGH-to-LOW _ = May change LOW-to-HIGH 
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FAIRCHILD 16,384 X 1 DYNAMIC RANDOM ACCESS MEMORY • F16K 

PAGE MODE READ CYCLE 

VIHC 

liAS 
Vil 

VIHC 

CAS 
Vil 

VIH 

ADDRESSES 

Vil 

DATA 

VALID I 

"~~mr"~ 

PAGE-MODE WRITE CYCLE (EARLY WRITE) 

~ = May change in either direction ~ = May change HIGH-to-LOW ~ = May change LOW-to-HIGH 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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M4027 
4096 x 1 DYNAMIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS 

GENERAL DESCRIPTION - The M4027 is a 4096-bit MOS Dynamic Random Access 
Memory configured as 4096 one-bit Vlords, and which is manufactured using Fairchild's 
n-channel silicon gate, lsoplanar process. The use of the Single-transistor memory cell 
along with address multiplexing techniques permits the packaging of the M4027 in a 
standard 16-pin dual in-line package. The use of this package allows construction of 
highly dense memory systems utilizing widely available automated testing and insertion 
equipment. 

• INDUSTRY STANDARD 16-PIN DUAL IN-LINE PACKAGE 
• LOW CAPACITANCE, TTL-COMPATIBLE INPUTS (INCLUDING CLOCKS) 
• 3-STATE TTL-COMPATIBLE OUTPUT 
• ON-CHIP LATCHES FOR ADDRESSES, CHIP SELECT, DATA INPUT, DATA OUTPUT 
• ENHANCED PERFORMANCE WITH GATED CAS, RAS-ONLY REFRESH AND PAGE-MODE 

CAPABILITY 
• ACCESS TIME: 150 ns TO 300 ns 
• PAGE MODE ACCESS: AS FAST AS 100 ns 
• LOW POWER: 

ACTIVE POWER: 470 mW MAXIMUM 
STANDBY POWER: 27 mW MAXIMUM 
STANDBY POWER (INCLUDING REFRESH): 36 mW MAXIMUM 

• INPUTS PROTECTED AGAINST STAne CHARGE 
• STANDARD ±10% SUPPLIES (+12 V, +5 V, and -5 V) 

BLOCK DIAGRAM 

RA S 
WRITE 

ClOCKSJ 

+ I 1 
CLOCK f--+ MULTIPLEXED f--+ CLOCK DATA 

GENERATOR CLOCK GENERATOR IN 
NO.2 f+- GENERATOR f+- NO.1 BUFFER f---

S DATA 
OUT 

CHIP~ I 
BUFFER ~ 

S ----.! SELECT -J 

I 
BUFFER 

1f-
t • t 

a:: 
z W I 

MEMORY ARRAY 

~ o ~ 
(/)~ 8ii I + a::~ I 

'c) 
(/)w..J 

~~~ 
I 

i+" (/)1&.0 I 32 64 SENSE AMPS 

~~g fB;o I DATA IN/DATA OUT 1-0F-2 
64 DATA 

g~~ I I GATING 
SELECT C~C 

IL~ ~::.C? I I + ~o 
~ • ~ ..J ~ 

~ I I ~ MEMORY ARRAY 

A 

©1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

WE 

DIN 

DOUT 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-50~1/TWX 910-379-6435 
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7 

6 

12 

11 

10 

LOGIC SYMBOL 

2 3 4 13 15 

DIN WE RAS CS CAS 
AO 

A1 

A2 

A3 

A4 

AS 

M4027 

DOUT 

14 

Vss = Pin 16 
Vcc = Pin 9 
VDO = Pin 8 
Vee = Pin 1 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

VBB 1 16 VSS 

DIN 2 15 CAS 

WE 14 DOUT 

RAS 13 cs 
AO A3 

A2 A4 

A1 AS 

VDD Vcc 

I=.A.IRCHILC 
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FAIRCHILD MOS INTEGRATED CIRCUIT. M4027 

Address Inputs 
Data Input 
Chip Select Input (Active LOW) 
Write Enable Input (Active LOW) 
Row Address Strobe (Clock) Input (Active LOW) 
Column Address Strobe (Clock) Input (Active LOW) 

FUNCTIONAL DESCRIPTION 

DOUT 
Vee 
Vss 
VBB 
Voo 

Data Output 
+ 5 V Power Supply 
o V Power Supply 
- 5 V Power Supply 
+ 12 V Power Supply 

ADDRESSING - The 12 address bits required to decode one-of-4096 cell locations are multiplexed to the six address pins 
and latched into the on-chip row and column address latches. Row Address Strobe (RAS) latches the six row address bits 
onto the chip. Column Address Strobe (CAS) latches the six column address bits plus Chip Select (CS) onto the chip. As 
CS is not required until well into the cycle, its decoding- time .does not add to the system access or cycle time. Since the 
internal circuitry allows the column information to be externally applied to the chip before it i,s actually required, the hold time 
requirements for column address and CS are also referenced to RAS. This gated CAS feature allows·the system designer to 
compensate for timing skews that may be encountered in the multiplexing operation. Additional timing margin is gained be
cause column address is not required until CAS makes its negative transition. The timing is further simplified by the positive 
transition of CAS not being referenced to the positive transition of RAS. In fact, CAS need not go HIGH until the beginning 
of the next cycle. 

DATA INPUT/OUTPUT - Data to be written into the. selected cell is latched into an on-Chip register by the combination of 
CAS and Write Enable (WE) while RAS is active. The later of these two Signals (CAS or WE), making its negative transition, ~ 
is the strobe for the Data In register. This permits several options in the write timing. In a write cycle, if WE is activated prior 
to CAS, Data In (DIN) is strobed by CAS and the set-up and hold times are referenced to this signal. If the DIN is not 

. available at CAS time or the cycle is a read-write or read-modify-write cycle, then WE must be delayed until after CAS goes 
active. In this delayed write mode, the DIN set-up and hold times are referenced to WE. 

At the beginning of a memory cycle, the state of the Data Out latch and buffer depend on the previous memory cycle. 
Changes in the condition of the Data Out latch are initiated by CAS. The negative transition of CAS causes the Data Output 
(DouT) to unconditionally go to its open-circuit state. It will remain open-circuited until after the access time has elapsed. At 
access time, the DOUT will assume the proper state for the type of cycle performed. If the cycle is a read, read-modify-write. 
or a delayed write cycle and the chip is selected, then the DOUT latch and buffer will contain the data from the selected cell. 
This output data is the same polarity (not inverted) as the input data. If the cycle is an early write cycle (WE active LOW 
before CAS goes LOW) and the chip is selected, then DOUT will contain the input data. Once DOUT goes .active, it will 
remain valid until the next negative transition of CAS. If the cycle is a CAS -only cycle (no RAS signal), then DOUT will 
assume the open-circuit state. The same is true for normal cycles (both RAS and CAS present) when the chip is unselected. 
DOUT remains in the open-circuit state until the next negative transition of CAS. RAS-only refresh cycles (no CAS) have no 
effect on the DouT. However, when RAS-only-refresh cycles are continued for extended periods of time, DOUT may eventu
ally go open-circuit. If the chip is unselected, it will not accept a write command and the DOUT will remain in the open-circuit 
state. 

INPUT/OUTPUT LEVELS - All inputs, including the two address strobes, interface directly with TTL. The high-impedance, 
. low-capacitance input characteristics simplify input driver selection by allowing use of standard logic elements rather than 
specially designed driver elements. Termination resistors are normally required in a system to prevent ringing and control 
transition times of input signals due to line inductance and reflections. In high-speed memory systems, transm!ssion line 
techniques must be employed on the Signal lines to achieve optimum system speeds. Series termination may be employed 
at some degradation of system speed. 

The 3-state output buffer is a low impedance to Vee for a logic "1" and a low impedance to V ss for a logic "0". The output 
resistance to Vee is 420 n maximum and 135 n typically. The output resistance to V ss is 125 n maximum and 35 n 
typically. The separate Vee pin allows the output buffer to be powered from the supply voltage of the logic to which the chip 
is interfaced. During battery standby operation. the Vee pin may be unpowered without affecting the M4027 refresh opera
tion. This allows all system logic, except the RAS timing Circuitry and the refresh address logic, to be tumed off during 
battery standby to conserve power. 

REFRESH - Refresh of the cell matrix is accomplished by performing a memory cycle at each of the 64 row addresses 
every 2 ms or less. Any cycle, in which RAS occurs, accomplishes a refresh operation. Any read cycle refreshes the 
selected row, regardless of the state of CS. A write, read-write or read-modify:'write cycle also refreshes the selected row, 
but the chip should be unselected to prevent writing data into the selected cell. Refresh may be accomplished with RAS-only 
refresh cycles in which RAS is the only active signal. In this case the state of the output is not affected. However, after 
extended periods of standby using RAS-only refresh the output may eventually become open-circuit. The output buffer will 
regain activity with the first cycle in which CAS is active. 
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FAIRCHILD MOS INTEGRATED CIRCUIT. M4027 

PAGE MODE OPERATION - The "Page Mode" feature of the M4027 allows successive memory operations at multiple 
column locations of the same row address with increased speed without an increase in power. This is accomplished by 
strobing the row address into the chip and keeping RAS active throughout all successive memory cycles with common row 
addresses. This page mode operation will not dissipate the power associated with the negative transition of RAS. The time 
required to strobe in a new row address is also eliminated, thereby decreasing the access and cycle times. CS is operative 
in page mode cycles just as in normal cycles. It is not necessary that the chip be selected during the first operation of a 
series of page cycles. Likewise, CS can be used to select or deselect any cycle(s) in a series of page cycles. This feature 
allows the page boundary to be extended beyond the 64-column locations in a single chip. The page boundary can be 
extended by applying RAS to multiple 4K memory blocks and decoding CS to select the proper block. 

POWER DISSIPATION/STANDBY MODE - Most of the circuitry used in the M4027 is dynamic and draws power only as 
the result of an address strobe edge. Because power is not drawn during the time the strobe is active, the dynamiC power is 
a function of operating frequency. Typically, the power is 170 mW at 1 f.LS cycle time with a worst-case power of less than 
470 mW at 320 ns cycle time. To reduce the overall system power, RAS should be decoded and supplied to only the 
selected chips. The CAS should be supplied to all the chips (to turn off the unselected outputs). Those chips that do not 
receive RAS will not dissipate any power on CAS edges, except for that required to turn off the outputs. If RAS is decoded 
and supplied to the selected chips, then the CS input of all chips can be at a logic O. For refresh cycles, however, either CS 
or CAS must be held to prevent several wire-OR outputs from turning on with opposing force. Note that the M4027 will 
dissipate considerably less power when the refresh operation is accomplished with a "RAS-only" cycle as opposed to a 
normal RAS/CAS memory cycle. 

POWER UP - The M40a7 requires no particular power supply sequencing so long as the Absolute Maximum Rating Condi
tions are observed. However, in order to insure compliance with the Absolute Maximum Ratings, it is recommended that 
power supplies be sequenced at power up such that Vee is applied first and removed last. Vee should never be more 
positive than Vss when power is applied to Voo. 

Under system failure conditions in which one or more supplies exceed the specified limits, significant additional margin 
against catastrophic device failure may be achieved by forCing RAS and Data Out tO'the inactive state. 

After power is applied to the device, the M4027 requires several cycles before proper device operation is achieved. The 
same is true after an interval of time (;:;:~2 ms) has elapsed during which the memory was powered, but not refreshed. Any 8 
cycles which perform refresh are adequate for this purpose. 
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FAlRCHlLD'MOS INTEGRATED CIRCUIT- M4027 

ABSOlUTE MAXIMUM RAnNGS 
Voltage of any pin relative to VBB 
Voltage of V DO and V cc relative to V ss 
Voltage on VBB relative to Vss when Voo > Vss 
Operating Temperature (Ambient) 
Storage Temperature (Ambient) 
Short Circuit Output Current 
Power Dissipation 

-0.5 V to +20.0 V 
-1.0 V to +15 V 

OV 
ODC to 70DC 

-65DC to + 150DC 
SOmA 

1W 

Stresses greater than those listed under" Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may effect device reliability. 

DC REQUIREMENTS: T A = O°C to 70°C (See Notes 1 and 2) 

SYMBOL PARAMETER MIN TYP MAX UNITS NOTES 

VOO Supply Voltage 10.8 12 13.2 V 

VCC Supply Voltage Vss 5.0 Voo V 

Vss Supply Voltage 0 0 0 V 

VBB Supply Voltage -4.5 -5.0 -5.5 V 

VIHC Input HIGH Voltage, RAS, CAS, WE 2.4 7.0 V 

V'H Input HIGH Voltage, all inputs except RAS,CAS, WE 2.2 7.0 V 

VIL Input LOW Voltage, all inputs -1.0 0.8 V 

DC ELECTRICAL CHARACTERISTICS: Over Full Range of Voltage and Temperature 

SYMBOL PARAMETER (See Notes 1 and 2) MIN TYP MAX UNITS NOTES 

Normal Operation 35 . rnA 

Standby 2.0 rnA 
100 Average Voo Current 

Refresh 25 rnA 
3 

Page Mode rnA 

Icc Average Vee Current 
Normal Operation rnA 

Standby/Refresh -10 
4 

10 /-LA 

IBB Average VBB Current 150 /-LA 

VOH Output HIGH Voltage 2.4 V 5 

VOL Output LOW Voltage 0.4 V 5 

liN Input Leakage Current (any input) -10 10 /-LA 6 

lOUT Output Leakage Current -10 10 /-LA 7 

CIN1 Input Capacitance, Ao-As, DIN, CS 4.0 5.0 pF 8 

CIN2 Input Capacitance, RAS, CAS, WE 8.0 10 pF 8 

COUT Output Capacitance, DOUT 5.0 7.0 pF 8 
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FAIRCHILD MOS INTEGRATED CIRCUIT. M4027 

RECOMMENDED AC OPERATING CONDITIONS: Over Full Range of Voltage and Temperature 

SYMBOl PARAMETER (See Notes I, 2, and II! 
M4027-2 M4027-3 M4027-4 M4027-5 

MIN MAX MIN MAX MIN MAX MIN MAX 
UNITS NOTES 

IRc Random Read or Write Cycle TIme 320 375 375 430 ". 10 

IRwc RNd-Modify-Write Cycle rome 330 420 480 615 ". 10 

!Pc Page Mode Cycle Time 170 225 285 325 ns 

'RAC Access Time from ~ 150 200 250 300 ns 11,13 

IeAC Acceal TIme ffom m 100 135 165 165 ns 12,13 

'oFF Output Buffer Turn-olf Delay 40 50 60 80 ". 14 

'RP FiA§" Precharge TIme 100 120 120 125 ns 

IRAS FiA§" Pulse Width 150 10K 200 10K 250 10K 300 10K ". 

'RSH FiA§" Hold rome 100 135 165 165 nl 

leAS CAS Pulse Width 100 135 165 165 ns 

'RCO RAS 10 CAS Delay Time 20 50 25 65 35 85 80 135 ns 15 

IASR Row A<kIress Sel-up Time 0 0 0 0 ns 

IRAH Row Adcnu Hold TIme 20 25 35 80 ns 

'ASC Column Address Set-up TIme -10 -10 -10 0 ". 

leAH Column Address Hold TIme 45 55 75 80 ns 

IAR 
Column A<kIress Hold Time 

95 120 160 215 ReletllllC*llo RAS ns 

lesc Chip Select Set-up Time -10 -10 -10 0 ns 

IeH ChIp Select Hold Time 45 55 75 100 "8-, 

IeHR 
Chip Select Hold Time 
Ref~IORAS 95 120 160 215 n8 

IT Transition TIme (rise and faR) 3 35 3 50 3 50 5 50 ". II 

IRCS Read Command Set-up TIme 0 0 0 0 n8 

IRCH Read Command Hold Time 0 0 0 0 ". 

lWCH Write Command Hold TIme 45 55 75 130 nl 

IWCR 
Write Command Hold TIme 

95 120 160 215 ns 
Re,.rIIIIC*IloRAS 

IwCS Write Command Set-up Time 0 0 0 0 ns 16 

Iwp Write Command Pulse Width 45 55 75 130 ns 

'RWl Write Command 10 AAS lead Time 50 70 85 130 ". 17 

IeWl Write Command 10 CAS lead Time 50 70 85 130 ns 17 

los Dela In Sel-up TIme 0 0 0 0 ns 18 

IoH Dela In Hold rllTHl 45 55 75 130 lIS 18 

IOHR 
Dala In Hold Time 

95 120 180 215 na 
Re~IORAS 

IeRP CAS 10 RAS Precharge Time 0 0 0 0 ns 

lep CAS Precharge Time (Page-mode) 60 80 110 150 na 

IRF Refresh Period 2.0 2.0 2.0 2.0 me 

leWD CAS 10 WE Delay (RMW) 60 80 to 100 na 111 

IRWD RAS 10 WE Delay (RMW) 110 145 175 235 ". 111 

lDOH Dela Out Hold TIme 10 10 10 10 /US 

NOTES: 
1. The ambient temperature, (T A) is specified here for operation at Irequencies up to that frequency determined by the minimum cycle time. Operation at 

higher cycle rates with reduced ambient temperatures and higher power dissipation is permissible, however, provided AC operating parameters are met. 
See derating curve in Figure 1. 

2. All voltages are referenced to Vss = 0 V. 

3. 100 depends on frequency of operation. Maximum current is measured at the lastest cycle rate. 100 current for page mode operation depends on the 
number of page cycles because of the RAS pulse edges. The level specified assumes 30 page cycles with minimum tCAS and tcp· 

4_ ICC depends upon output loading. The V CC supply is connected to the output buffer only. During readout of HIGH level data, V CC is connected through a 
low impedance (100 n typ) to Data Out. At other times Icc consists of leakage currents only. 

5. Output voltage will swing from VSS to VCC when activated with no current loading. For purposes of reducing power in the standby mode, VCC may be 
reduced to VSS without affecting refresh operations or data retention. However, the VOH(min) specification is not guaranteed in this mode. VOH is 
measured with lOUT = -5.0 mA and VOL is measured with lOUT = 3.2 mAo 

6. AI! device pins at 0 V except VB B which is at - 5 V and the pin under test which is at +'0 V. 
7. Output is disabled (open-circuit) and RAS and CAS are both at a logic "1".0 V.;; VOUT .;; +10 V. 
8. Capacitance measured with Boonton Meter of effective capacitance calculated from the equation: C = 14U 4 V with current equal to a constant 20 mA, and 

4 V = 3 V. . 
9. V I Helmin) or VI H (min) and VI dmax) are reference levels for measuring timing of input 'signals. Also, transition times are measured between VI HC or VI H 

and VIL' AC measurements assume tT = 5 ns. 
10. The specifications for tRC(min)' tRWC(min) and tPC(min) are used only to Indicate cycle time at which proper operation over full temperature range 

(OOe ~ T A .;; 70°C) is assured. See Note 1 and the derating curve in Fig.1. 
11. Assumes that tRCO ~ tRCO(max)' If tRCO is greater than the maximum recommended value shown in this table, tRAC will increase by the amount that 

tRCO exceeds the value shown. 
12. Assumes that tRCD ;;. tRCD(max)' 
13. Measured with a load equivalent to two TIL loads and 100 pF. 
14. 'oFF(max) ~fines the time at which the output achieves the open circuit condition and is not referenCed to output voltage levels . 

. 15. Operation within the tRCO(max) limit insures that tRAC(max) can be met. tRCO(max! is specified as a reference point only; if tRCO is greater than the 
specified tRCO(max) limit, then access time is controlled exclusively by tCAC' 

1122 

16. twcs is not a restrictive operating parameter but is !l'lc!ud9d as an electrica! characteristic only. If twcs ;;. twCS( min), the'cycle is an eariy write cycie and 
the Data Out pin will contain the data written into the selected cell. 

17. The parameters tRWL and tCWL feference WE (for a read-modify-write cycle), to either RAS or CAS repectlvely, whichever is the first to go HIGH. 
18. tos and tOH are referenced to the leading edge of CAS in earlv write cycles, and to the leading edge of WE in delayed write or read-ltIOdify-writecycles. 
19. tRWO and tcwo are not restrictive operating parameters but are included in the data sheet as electrical characteristics only: 

If lewD;;' tcwo(min) and tAWO ;;. tF'!Wo(min). the data out latch will contain the data read from the selected cell. 
If ICWO does not meet these constraints, then the data out latch will contain indeterminate data at the access time. 
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'FAIRCHILD MOS INTEGRATED CIRCUrr.'M4027 

TIMING DIAGRAMS 
READ CYCLE WRrrE CYCLE (EARL Y-WRrrE) 

VJHC 
1IAS 

YIHC -:---"i,I::::== 
VIL 

VIHC Y~C---------+~---------~ 
CQ 

V'L 

ADDRESSES 
VIL 

VIHe 

wr 
V,L 

Cs 
VIL 

DaUT 
VOl< 
VOL 

tCAC~ 
It-__ 'ooH_----!_~-

::::::~::::::::::::~-o~~~~V~ 

READ-MODIFY-WRITE CYCLE "RAS ONLY" REFRESH CYCLE 

: ~118f4-----,--+-; --~----"Ip 
VIH ' 

OOUT ~: ======================= V'HC_W1~-r 

*Read-modify-write cycle time = 

PAGE-MODE-READ CYCLE PAGE-MODE-WRITE CYCLE 

©IC MASTER 1978 1123 

~ 

B· 
o 
::l 
-a 
o 
o 
o 

_,8 
Q) 

en 
-0 

.r:. 
o ... 
°ta 
l1..! 



'-o .... 
o 
::J 
'C 
C 
o 
.2 
E 
Q) 

rn 
'C 

.c 
o 
'-

~ 

FAIRCHILD MOS INTEGRATED CIRCUIT. M4027 

ORDERING INFORMATION 

PART NUMBER ACCESS TIME PACKAGE TEMPERATURE RANGE ORDER CODE 

Plastic 0° to +70°C M40272PC 
Ceramic 0° to +70°C M40272DC 

M4027-2 150 ns Ceramic -55°C to +85°C M40272DL 
Flatpak 0° to +70°C M40272FC 
Flatpak -55° to +85°C M40272FL 
Plastic 0° to +70°C M40273PC 
Ceramic 0° to +70°C M40273DC 

M4027-3 200 ns Ceramic -55° to +85°C M40273DL 
Flatpak 0° to +70°C M40273FC 
Flatpak -55° to +85°C M40273FL 

Plastic 0° to +70°C M40274PC 
Ceramic 0° to +70°C M40274DC 

M4027-4 250 ns Ceramic -55° to +85°C M40274DL 
Flatpak 0° to +70°C M40274FC 
Flatpak -55° to +85°C M40274FL 

Plastic 0° to +70°C M40275PC 
Ceramic 0° to +70°C M40275DC 

M4027-5 300 ns Ceramic -55° to +85°C M40275DL 
Flatpak 0° to +70°C M40275FC 
Flatpak -55° to +85°C M40275FL 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
Manufactured under one of the fallowing U.S. Patents: 2981877, 3015048, 3064167, 3108359, 3117260; other patents pending. 

;, 
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Eel ISOPLANARMEMORY :·.FIO.470 
--!,:~~: >. - , .'-. , 

4096 x I-BIT FULLY DECODED RANDOM ACCESS MEMORY 
FAIRCHilD VOLTAGE COMPENSATED ECl 

GENERAt DESCRIPTION - The F10470 is a 4096-bit Read/Write Random Access 
Memory organized 4096 words by one bit. It is designed for' high speed scratch pad, con
trol and buffer storage applications. The Device includes full address decoding on the 
chip, has separate Data In and non-invertered Data Out lines, and active lOW Chip 
Select lines. They are compatible with F10K and uncompensated 10K ECl families 
and include on-chip voltage compensation for improved noise margin. 

The Fl0470 is packaged in a hermetic ceramic l8-pin dual in-line package and is speci
fied for operation over the temperature range O°C to 75°C. 

• COMPATIBLE WITHF10K AND UNCOMPENSATED 10K ECL LOGIC 
• TYPICAL READ ACCESS TIME - 30 ns 
• TYPICAL CHIP SELECT ACCESS TIME - 10 ns 
• ORGANIZED 4096 WORDS X 1 BIT 
• OPEN EMIITER OUTPUT FOR EASE OF MEMORY EXPANSION 
• POWER DISSIPATION 0.25 mW/BIT 
• POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE 
• REPLACES FOUR 1024 BY ONE RAMs 

PIN NAMES 

CS 
Ao - Al1 
WE 
DIN 
DOUT 

Chip Select Input 
Address Inputs 
Write Enable 
Data Input 
Data Output 

L LOW Voltage Levels = -1.7 V 
H - HIGH Voltage Levels -= --0.9 V 
(Nominal values) 
X . Don't Care 

CS 

H 
L 
L 
L 

INPUTS 

WE 

X 
L 
L 
H 

DIN 

X 
L 
H 
X 

TABLE 1 -
TRUTH TABLE 

OUTPUT 

OPEN EMITIER 

L 
L 
L 

DOUT 

MODE 

Not Selected 
Write "0" 
Write "1" 
Read 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
VEE Pin Potential to Ground Pin -7.0 V to +0.5 V 
Input Voltage (dc) VEE to +0.5 V 
Output Current (dc Output HIGH) -30 mA to +0.1 mA 

LOGIC DIAGRAM 

WORO 
DRIVER 

ADDRESS 
DECODER 

64 X 64 
ARRAY 

SENSE AMPS 
AND 

WRITE 
DRIVERS 

ADDRESS 
DECODER 

'1977 Fairchild Camera and Instrument Corporation Printed in U.SA 

CS @ 

WE @ 

DIN @ 

VCC = Pin 18 
VEE -= Pin 9 

o = Pin Numbers 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 
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10 

11 

12 

13 

14 

16 

CS 
AO 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

A9 

AlO 

All 

LOGIC SYMBOL 

17 

F10470 

DOUT 

Vcc - Pin 18 
VEE - Pin 9 

15 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

DOUT vee 

AO 2 17 DIN 

A1 3 16 cs 
A2 4 15 WE 

A3 5 14 A11 

A4 6 13 A10 

A5 7 12 Ag 

A6 S 11 AS 

VEE 9 10 A7 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package_ 
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FAIRCHilD ISOPLANAR Eel MEMORY. F10470 

FUNCTIONAL DESCRIPTION - The Fl0470 is a fully decoded 4096-bit Random Access Memov organized 4096 words 
by one bit. Word selection is achieved by means of a 12-bit address, AD thru All. 

One chip Select input is provided for memory array expansion up to 8192 words without the need for external decoding. 
For larger memories, the fast Chip Select access time permits the decoding of Chip Select, CS. from the address with
outincreasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enable, WE (pin 15). With WE held LOW 
and the chip selected, the data at D,N is written into the addressed location. To read, "WE is held HIGH and the chip se
lected. Data in the specified location is presented at DOUT and is non-inverted. 

An unterminated emitter-follower output is provided on the Fl0470 to allow maximum flexibility in output connection. In 
many applications such as memory expansion, the outputs of many Fl0470s can be tied together. In other applications 
the wired-OR is not used. In either case an external 50 n pull down resistor to -2 Vor an equivalent network must be 
used to provide a LOW at the output when it is off. 

GUARANTEED OPERATING RANGES 

SUPPLY VOLTAGE (VEE) AMBIENT TEMPERATURE 
PART NUMBER 

I I MIN TYP MAX See Note 4 

Fl0470 -5.46 V I -5.2 V I -4.94 V O°c to 75°C 

DC CHARACTERISTICS: VEE = -5.2 V, Output Load = 50 nand 30 pF to -2.0 V, T A = O°C to 75°C (Note 4) 

B TYP A 
SYMBOL CHARACTERISTIC 

(Note 3) 
UNITS TA CONDITIONS 

LIMIT LIMIT 

VOH Output Voltage HIGH -1000 -840 mV etc 
-960 -810 +25°C 

-900 -720 +75°C 

VOL Output Voltage LOW -1870 -1665 mV o°c 
VIN = VIHA or VILB 

-1850 -1650 +25°C 

-1830 -1625 +75°C Loading is 

VOHC Output Voltage HIGH -1020 mV O°C 50 n to -2.0 V 

-980 +25°C 

-920 +75°C 

VOLC Output Voltage LOW -1645 mV O°C 
VIN = VIHB or VILA 

-1630 +25°C 

-1605 +75°C 

VIH Input Voltage HIGH -1145 -840 mV O°C Guaranteed Input Voltage HIGH 

-1105 -810 +25°C for All Inputs 

-1045 -720 +75°C 

VIL Input Voltage LOW -1870 -1490 mV O°C Guaranteed Input Voltage LOW 

-1850 -1475 I +25°C for All Inputs I 
-1830 -1450 +75°C 

i'H Input Current HIGH 220 p.A o to +75°C VIN = VIHA 

IlL Input Current LOW, CS 0.5 170 p.A +25°C VIN = VILB 

All others -50 

lEE Power Supply Current -180 mA +75°C All Inputs and Outputs Open 

(Pin 8) I -200 I 
NOTES: 
1. Conditions for testing, not shown in the tables are chosen to guarantee operation under "worst case" cOnditions. 
2. The specified Limits represent the "worst case" va!ue for the parameter. Since these "worst case" values normally occur at the temperature 

extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
3. Typical values are at VEE = -5.2 V. T A;; 25°C and maximum loading. ' 
4. Guaranteed With transverse air flow exceeding 400 linear F .P. M. and 2-minute warm-up period. Typical resistance values of the paekage are: 

()JA (Junction to Ambient; = 90°C/Watt istill aid 
8JA (Junction to Ambient) =_ 50°ClWatt (at 400 F.P.M. air flow) 
tJJC ( Junction to Case) = 25

v
CIWatt -

5. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 
6. DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET: 

The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association 
and the International Electrotechnical Commission. The relative values of the specified conditions end limits will be referenced to an al
gebraic sca'e. Tha extremities of tha scale ara: "A" the value cl~sest to positive infinitY, "B" the value closest to negative Infinity. 
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c FAIRCHILD ISOPLANAR E.CL MEMORY. F10470 

AC CHARACTERISTICS: VEE = -5.2 V ±5%. Output Load = 50 n. 30 pF to -2.0 V. T A = OOC to 75°C 

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS 
(Note 3) 

Fig 1 a and b measured at 

tACS Chip Select Access Time 10 ns 50% of input to valid 

tRCS Chip Select Recovery Time 10 ns output (VILA for VOL 
tAA Address Access Time 30 ns or VIHB or VOH) 

tw Write Pulse Width 
(to Guarantee writing) 25 ns 

tWSD Data Sep-up Time 
Prior to Write 1 ns 

tWHD Data Hold Time 
After Write 1 

tWSA Address Seo-up Time 
Prior to Write 5 ns 

tWHA Address Hold Time 
After Write. 1 ns 

twscs Chip Select Set-up Time 
Prior to Write 1 ns 

Fig. 2 measured 

twHCS Chip Select Hold Time at 50%. of input 
After Write 1 ns to valid output 

tws Write Disable Time 6 ns (VILA for VOL or 

tWR Write Recovery Time 15 ns VIHB for VOH) 

tr Output Rise Time 5 ns Measured between 20% 
tf Output Fall Time 5 ns and 80% points. 

(Fig.1a) 

CJN Input Pin Capacitance 4 pF Measurewith a Pulse 
COUT Output Pin Capacitance 7 pF Technique 

LOADING CONDITIONS 
GND 

INPUT LEVELS 
INPUT LEVELS 

READ MODE PROPAGATION DELAY 
FROM CHIP SELECT 

16 

vee 

DOUT 

20 v 

Ir" tf" 2.5ns TYP 

All Timing Measurements Referenced to 50% of Input Levels 

CL = 30 pF including Jig and Stray Capacitance 

RL = 50 n Termination 

WRITE MODE 

~\--- -----~---- --------- ---F. cs 
CHIP SELECT 

Ag-A'1 
ADDRESS INPuTS 

-o~---
DATA INPUT 

we 
WRITE ENABLE 

-iiOO;----
DATA OUTPUT 

-, 
\._--------j 

I 

i--- 'WSA -----t--

f-----'wscs --------I 

Fig. 2 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time_ 

Fig.1a 

READ MODE PROPAGATION DELAY 
FROM ADDRESS 

A~~_~ __________________ __ 

"'---'AA---., 

DOUT 

OAf A OUTPUT 

Fig.1b 

Timing may be changed to fit various applications as long as the worst case limits are not violated. 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product No other circuit patent licenses are implied. 
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Eel ISOPlANAR MEMORY 
F10415 I F10415A I F100415 

1024 x 1-BIT FULLY DECODED RANDOM ACCESS MEMORIES 
FAIRCHilD VOLTAGE COMPENSATED ECl 

GENERAL DESCRIPTION - These devices are 1024-bit Read/Write Random Access Memories 
organized 1024 words by one bit. They are designed for high speed scratch pad, control and buffer 
storage applications. Both include full address decoding on the chip, have separate Data In and non
inverted Data Out lines, and active LOW Chip Select lines. 

• TYPICAL READ ACCESS TIME 
F10415 - 25 ns 
Fl0415A and Fl0041S - 12 ns 

• TYPICAL CHIP SELECT ACCESS TIME 
F10415 - 7 ns 
F104l5A and 100415 - 5 ns 

• ORGANIZED 1024 WORDS X 1 BIT 
• OPEN EMITTER OUTPUT FOR EASE OF MEMORY EXPANSION 

• POWER DISSIPAT-ION DECREASES WITH INCREASING TEMPERATUR~ 

PIN NAMES 

Cs Chip Select Input 
Address Inputs 
Data Input 

CS 

H 

L 
L 
L 

AO to Ag 

DIN 
DOUT 
WE 

INPUTS 

WE 

X 
L 
L 
H 

DIN 

X 
L 
H 

X 

Data Output 
Write Enable Input 

TABLE 1 -
TRUTH TABLE 

OUTPUT 

OPEN EMITTER 

L 
L 
L 

DOUT 

L = LOW Voltage Levels = -1.7 V 
H = HIGH Voltage Levels = -0.9 V 
(Nominal values) 
X = Don't Care 

LOGIC DIAGRAM 

Vce = Pin 16 
VEE = Pin 8 

WORD o 

MODE 

NOT SELECTED 
WRITE "0" 
WRITE "1" 

READ 

0= Pin Numbers "5 "6 "I AS "9 

~'1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (41S) 962-S011/TWX 910-379-6435 
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10 

11 

12 

LOGIC SYMBOL 

Ao 
Al 

A2 

A3 

~ 
AS 

A6 

A7 

As 
Ag 

14 15 

DOUl 

Vcc = Pin 16 
VEE = Pin 8 

13 

CONNECTION DIAGRAM 
DIP (TOP VI EW) 

DOUl Vee 

AO 

AZ 

Ag 

AS ::~: 
AS 7 

VEE 8 

"----...... 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In·Line Package. 

F=.c\.1 R CHI L.C 
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FAIRCHIl.D ECL ISOPLANAR MEMORY eF10415/F10415A1F100415 

FUNCTIONAL DESCRIPTION - The F1041S, F1041SA and F10041S are fully decoded 1024-bit Read/Write Random Access Memories 
organized 1024 worCts by one bit. Bit selection is acheived by means of a 10-bit address, AO to A9. One Chip Select input is provided for mem
ory array expansion up to 2048 words without the need for external decoding. For larger memories, the fast chip select access time permits 
the decoding of Chip Select (CS) from the address without increasing address access time. The read and write operations are controlled by the 
state of the active LOW Write Enable (WE). With WE and CS held LOW, the data at Din is written into the addressed location. To read, WE is 
held HIGH and CS held LOW. Data in the specified location.is presented at DOUT and is non-inverted. 

An unterminated emitter-follower output is provided to allow maximum flexibility in output connection. In many applications such as memory 
expansion, the outputs of many F1041Ss, F1041SAs or 10041Ss can be tied together. In other applications the wired-OR is not used. In either 
case an external SO n pull down resistor to -2 V or an equivalent network must be used to provid~ a LOW at the output when it is off. 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Sto~age Temperature 
Temperature (Ambient) Under Bias 
VEE Pin Potential to Ground Pin 
Input Voltage (dc) 
Output Current (dc Output HIGH) 

GUARANTEED OPERATING RANGES 

PART NUMBER 
MIN 

F1041SDC, F1041SADC -S.46 V 

F10041,SDC -S.7 V 

10415 and 10415A Only 

SUPPL Y VOLTAGE (VEE) 

TYP 

-S.2 V 

-4.S V 

MAX 

-4.94 V 

-4.2 V 

-6SoC to +150°C 
-SSoC to +12S"C 

-7.0 V to +0.5 V 

VEE to +O.S V 
-30 mA to +0.1 mA 

AMBIENT TEMPERATURE 

See Note 4 

O°C to 7SoC 

O°C to 8SoC 

DC CHARACTERISTICS: VEE = -5.2 V, Output Load = SO nand 30 pF to -2.0 V, TA = O°C to 75°C (Note 4) 

B TYP A 
SYMBOL CHARACTERISTIC 

(Note 3) 
UNITS TA CONDITIONS 

LIMIT LIMIT 

VOH Output Voltage HIGH -1000 -840 mV O°C 

-960 -810 +25°C 

-900 -720 +75°C 

VOL Output Voltage LOW -1870 -1665 mV O°C 
VIN = VIHA or VILB 

-1850 -1650 +2SoC 

-1830 -1625 +7SoC Loading is 

VOHC Output Voltage HIGH -1020 mV O°C 50 n to -2.0 V 

-980 +25°C 

-920 +7SoC 

VOLC Output Voltage LOW -1645 mV O°C 
VIN = VIHB or VII:.A 

-1630 +2SoC 

-160S +75°C 

VIH Input Voltage HIGH -1145 -840 mV O°C Guaranteed Input Voltage HIGH 

-1105 -810 +25°C for All Inputs 

-1045 -720 +7SoC 

VIL Input Voltage LOW -1870 -1490 mV O°C Guaranteed Input Voltage LOW 

-1850 -1475 +25°C for All Inputs 

-1830 -1450 +75°C 

IIH Input Current HIGH 220 jJA o to +75°C VIN = VIHA 

IlL Input Current LOW, CS 0.5 170 jJA +25°C VIN = VILB 

All others -50 

lEE Power Supply Current -90 mA +75°C . All Inputs and Outputs Open 

(Pin 8) -1S0 -105 O°C 

NOTES: 
1. Conditions for testing, not shown in the tables are chosen to guarantee operation under "worst case" conditions. 
2. The speCified Limits represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature 

extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges., 
3. Typical values are at VEE = -5.2 V,T A = 25°C and maximum loading. 
4. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Typical resistance values of the package are: 

8 JA (Junction to Ambient) ., 90
0
C/Watt (still air) 

8JA (Junction to Ambient) = 50°CIWatt (at 400 F.P.M. air flow) 
8JC ( Junction to. Case) = 25°C/Watt 

5. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 

6. DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET: 

The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association 

and the International Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an al

gebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "B" the value closest to negative infinity. 
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FAIRCHilD ECl ISOPlANAR MEMORY. Fl0415/Fl0415A/F100415 

100415 Only 

DC CHARACTERISTICS: VEE '= -4.5V. VCC '= GND. TA'= OOC to +85°C (Note A) 

I I 
SYMBOL CHARACTERISTIC 

LIMITS (Note 6) 
UNITS CONDITIONS 

B TYP A 
(Note 3) 

VOH Output Voltage HIGH -1025 -955 -880 mV 
I 

VIN '= VIHA or VILB 

VOL Output Voltage LOW -1810 -1705 -1620 mV Loading is 

VOHC Output Voltage HIGH -1035 mV VIN '= VIHB or VILA 50 n to -2.0 V 

VOLC Output Voltage LOW -1610 mV 

VIH Input Voltage HIGH -1165 -880 mV Guaranteed HIGH Signal for All Inputs 

VIL Input Voltage LOW -1810 -1475 mV Guaranteed LOW Signal for All Inputs 

I'H Input Current HIGH 220 pA VIN = VIHA 

IlL Input Current LOW. CS 0.5 170 pA VIN '= VILB 
All others -50 

lEE Power Supply Current -150 -105 mA All Inputs and Output open 

~ 

o ..... 
(.) AC CHARACTERISTICS: VEE = -5.2 V ± 5%, Output Load = 5O.n, 30 pF to -2.0 V, T A = O°C to 75°C 
::::J 
"0 
c: 
o 
.2 
E 
Q) 

en 
"0 

.c: 
(.) 
~ 

·cu 
u. 

F10415ADC/100415 

SYMBOL PARAMETER MIN TYP MAX 
(Note 3) 

READ MODE 

tACS Chip Select Access Time 5 
tRCS Chip Select Recovery Time 5 
tAA Address Access Time 12 20 

WRITE MODE 

tw Write Pulse Width 
ho Guarantee writing) 12 9 

twSD Data Set-up Time 
Prior to Write 0 

twHD Data Hold Time 
After Write 0 

twSA Address Set-up Time 
Prior to Write 5 

twHA Address Hold Time 
After Write 0 

twSCS Chip Seiect Set-up Time I Prior to Write 0 

tWHCS Chip Select Hold Time 

I 
Aft~r Write 0 

tws Write Disable Time 5 

twR Write Recovery Time I I 7 

RISE TIME AND FALL TIME- 10415/10415A ONLY 
tr Output Rise Time I 5 

tf Output Fail Time I 5 

I RISE TIME AND FALL TIME -100415 Only 

Output Rise Time I 4.5 tr I I tf Output Fall Time 5.5 

CAPACITANCE 

CIN Input Pin Capacitance 4 5 

COUT Output Pin Capacitance 7 8 

*Note: The Fl0415A Ac limits are preliminary 

1130 

Fl0415DC 

MIN TYP MAX UNITS CONDITIONS 
(Note 3) 

Fig 1 a & b measured at 

7 10 ns 50 % of inpur to valid 

7 10 ns output (VILA for VOL 
25 35 ns or VIHB for VOH) 

\ Fl0415A Fl0415 
25 20 ns tWSA = 8 ns tWSA = 20 ns 

5 0 ns 

5 0 

Fl0415A Fl0415 
8 5 ns tw = 12 ns tw = 25 ns 

4 1 ns 

I 5 0 ns Fig. 2 measured 

I 
at 50 % of input 

5 0 ns to valid output 

7 10 nc (VILA for VOL or 
7 10 ns VIHB for VOH) 

5 ns 
5 I I ns I Me"",,d be""een 20 % 

I I and 80 % points. 
(Fig. la) 

I ns 
ns 

4 5 pF Measure with a Pulse 
7 8 pF Technique 
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FAIRCHILD ECL ISOPLANARMEMORY • P10415/F10415A!F160415 

.. LOADING CONDITIONS 

GND 

16 

Vee 

Dour 

-2.0V 

READ MODE PROPAGATION DELAY 
FROM CHIP SELECT 

DOUT 

DATA OUTPUT 

Fig.1a 

INPUT LEVELS 

INPUT LEVELS 

tr == t f ::0: 2.505 TYP 

All Timing Measurements Referenced to 50% of Input Levels 

CL 30 pF including Jig and Stray Capacitance 

RT = 50 n Termination of Scope 

READ MODE PROPAGATION DELAY 
FROM ADDRESS 

A~50" ADD~ ____________ _ 

DOUT 

DATA OUTPUT 

__ . __ tAA ___ -+I 

Fig.1b 

VILA 

WRITE MODE 

cs 
eHIPSELECT ~\~-------~~-------

Ao-Ag 
ADDRESS INPUTS 

--0;----
DATA INPUT 

WE l WRITE ENABLE I 50% ______ __=- tWSA _f--_tW_SD_+-.-__ 

DOUT 

DATA OUTPUT I. twses ---~~ 

Fig. 2 

------. -r 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long as the 
worst case limits are not violated_ 

Fairchild cannot assume responsibility for use of any circuitry described other than circu itry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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93422 • 93L422 
TTL ISOPLANAR MEMORY 

256 x 4-81T FULLY DECODED RANDOM ACCESS MEMORY 

DESCRIPTION - The 93422 is a 1024-bit Read/Write Access Memory organized 
256 words by four bits per word. The 93422 has 3-state outputs. and is designed 
primarily for buffer control storage and high performance main memory applica- , 
tions. The device has a typical address access time of 30 ns. 
• ISOPLANAR TECHNOLOGY 
• ORGANIZED - 256 WORDS X 4 BITS 
• 3-ST ATE OUTPUTS 
• STANDARD 22-PIN DIP 
• TWO CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 
• 0.475 mW/BIT TYP -
• TYP READ ACCESS TIME - 30 ns 

PIN NAMES 
AQ- A7 
01 - 04 
CS1. CS2 
WE 
01 - 04 
OE 

Address Inputs 
Data Inputs 
Chip Select Inputs 
Write Enable Input 
Data Outputs 
Output Enable 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature 
Temperature (Ambient) Under Bias 
VCC Pin Potential to Ground Pin 

*Input Voltage (de) 
*Input Current (de) 

* *Voltage Applied to Outputs (output HIGH) 
Output Current (de) 

'Either Input Voltage limit or Input Current limIt IS suffIcient to protect the inputs. 
"Output Current Limit Required. 

LOGIC DIAGRAM 

o AO 

® A1 

® A2 ROW 
SELECT 

CD A3 
~ 

A4 \tJI 

INPUT DATA 
CONTROL 

321132 
MEMORY 
ARRAY 

COLUMN 
SELECT 

I I 
AS AS A7 

@@0 

©1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

OUTPUT 
DATA 

C~NTROL 

-65°C to +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 

-12 mA to +5.0 mA 
-0.5 V to +5.50 V 

+20mA 

@ 
@ 
~ 

0 .. @ 

Vce = Pin 22 
GNO = Pin 8 

WE 

CS2 

CS1 

OE 

o = Pin Number 

@ 

@ 
@ 

@ 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 

1132 

A3 

A2 

AI 

A" 
All 

A. 

A7 

aND 
0, 

0, 

02 

NC 

LOGIC SYMBOL 

.. AO 

AI 

A2 

1 A3 

21 A4 

S AS 

6 A6 

7 A7 

181012 14 16 

Vee = Pin 22 
GND = Pin 8 

CONNECTION DIAGRAMS 
DIP (TOP VIEW) 

Vce 

A2 

wr 
CS, 

Of 

eS2 

o. 

0, 

FLA TPAK (TOP VIEW) 

1111 
3 2 1 24 23 22 

20 

19 ,. 
11 

9 " 10 n 12 :314 111 

JilL IL 

VC"C 

A4 

wl 
tS, 
ot 
CS2 

o. 
O. 

03 

03 

02 
NC 

I=~I RCI-II LC 
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FAIRCHILD ISOPLANAR TTL MEMORY., 93422 .93L422 

FUNCTIONAL DESCRIPTION - The 93422 is a fully decoded 1024-bit Random Access Memory organized 256 words 
by four bits. Word selection is achieved by means of an 8-bit address, AO thru A7. Two Chip Select inputs are provided for 
logic flexibility. For larger memories, the fast chip select access time permits the decoding of Chip Select, CS, from the 
address without increasing address access time. The read and write operations are controlled by the state of the active LOW 
Write Enable, WE (pin 20). With WE held LOW and the chip selected, the data at DIN is written into the addressed location. 
To read, WE is held HIGH and the chip selected. Data in the specified location is presented a~ DOUT. 

TRUTH TABLE 

INPUTS OUTPUTS 

OE eS1 eS2 WE 01 - 04 93422 MODE 
PIN 18 PIN 19 PIN 17 PIN 20 PINS 9, 11,13, 15 3-STATE 

X H X X X HIGHZ Not Selected 
X X L X X HIGHZ Not Selected 
L L H H X 01 - 04 Read Stored Data 
X L H L L HIGHZ Write "0" 

X L H L H HIGH Z Write "1" 

H L H H X HIGHZ Output Disabled 
H L H L L HIGHZ Write "0" (Output Disabled) 
H L H L H HIGH Z Write" 1" (Output Disabled) 0 

H = HIGH Voltage, L = LOW Voltage, X = Don't Care (HIGH or LOW); HIGH Z = High Impedance 

GUARANTEED OPERATING RANGES 

PART NUMBER 
SUPPLY VOLTAGE (Vee) AMBIENT TEMPERATURE 

MIN TYP MAX Note 4 

93422XC.93L422XC 4075 V 500V 5025 V ooe to +75°C 

93422XM,93L422XM 405 V 500V 505 V -55°C to +125°C 

X=package type; F for Flatpak. D for Ceramic Dip. P for Plastic Dipo SeePackaging Information Section for packages available on this product 

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1. 2. 4) 

CHARACTERISTIC 
LIMITS 

UNITS CONDITIONS SYMBOL 
MIN 

TYP 
MAX 

(Note 3) 

VOL Output LOW Voltage 0.3 0.45 V VCC = MIN, 10L = 8 rnA 

VIH Input HIGH Voltage 2.1 1.6 V 
Guaranteed Input HIGH Voltage 
for all Inputs 

V1L Input LOW Voltage 1.5 0.8 V 
Guaranteed Input LOW Voltage 
for all Inputs 

IlL Input LOW Current -150 -300 pA VCC = MAX, VIN = 0.4 V 

1.0 40 pA VCC = MAX, VIN = 4.5 V 
I'H Input HIGH Current 

1.0 rnA VCC = MAX, VIN = 5.25 V 

VCD Input Diode Clamp Voltage -10 -1.5 V VCC = MAX, IN = -10 rnA 

Output Current 50 VCC = MAX, VOUT = 2.4 V 
10FF (HIGHZ) -SO 

pA 
Vec = MAX, VOUT = 0.5 V 

VOH 
Output HIGH 2.4 V VCC = MIN, 'OH = -5.2 rnA 
Voltage 

Output Current 0 

lOS Short Circuit -10 rnA V CC = MAX, Note 1 
to Ground 

93422XC 95 130 TA = +75°C 

ICC Power Supply 93422XC 155 rnA TA = O°C 
Current 93422XM 120 T A = +125°C 

93422XM 170 TA = -55°C VCC = MAX, 
All Inputs and 

93L422XC 55 75 TA = +7S
Q

C Outputs Open 

ICC 
Power Supply 93L422XC 60 80 

rnA 
TA = O°C 

Current 93L422XM 50 70 TA = +125°C 
93L422XM 65 90 TA = -55°C 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93422 • 93L422 

93422 AC CHARACTERISTICS: Over Guaranteed OperatIng Ranges (Notes 1, 2, 4, 5, '6) 

93422XC 93422XM 

SYMBOL CHARACTERISTIC MIN TYP MAX MIN TYP MAX UNITS CONDITioNS 
(Note 3) (Note 3) 

READ MODE DELAY TIMES 

tACS Chip Select Time 20 30 20 45 

tZRCS Chip Select to HIGH Z 20 30 20 45 ns See Test CircUli 
tAOS Output Enable Time 20 30 20 45 and Waveforms 
tZROS Output Enable to HIGH Z 20 30 20 45 
tAA Address Access Time 30 45 40 60 

WRITE MODE DELAY TIMES 

tzws Write Disable to HIGH Z 20 35 20 45 ns 
tWR Write Recovery Time 25 40 25 50 

INPUT TIMING REQUIREMENTS See Test Circuit 

tw Write Pulse Width (to guarantee wrtte) 30 20 40 30 and Waveforms 

tWSD Data Set-Up Time Prior to Wrtte 5 0 5 0 

tWHD Data Hold Time After Wrtte 5 0 5 0 

tWSA Address Set-Up Time 10 0 10 0 ns 

tWHA Address Hold Time 5 0 10 0 

tWSCS Chip Select Set-Up Time 5 0 5 0 

tWHCS ChIp Select Hold T,me 5 0 10 0 

C, Input Pin Capacitance 3 5 3 5 
pF 

Measure with 

Co Output Pin Capacitance 5 8 5 8 Pulse Technique 

"-o 931422 AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) ... 
(,) 
::l 
"0 
C 
o 
(,) 

E 
(J) 
rJ) 

'0 

~ 
(,) 
"-
as 
.L. 

93L422XC· 93L422XM 

SYMBOL CHARACTERISTIC MIN TYP MAX MIN TYP MAX UNITS CONDITIONS 

(Note 3) (Note 3) 

READ MODE DELAY TIMES 

tACS Chip Select Time 20 35 20 45 

tZRCS Chip Select to HIGH Z 20 35 20 45 ns See Test Circuit 

tAOS Output Enable Time 20 35 20 45 and Waveforms 

tZROS Output Enable to HIGH Z 20 35 20 45 

tAA Address Access Time 45 60 45 75 

WRITE MODE DELAY TIMES 

tzws Write Disable to HIGH Z 20 40 20 45 ns 

tWR Write Recovery Time 25 45 25 50 

INPUT TIMING REQUIREMENTS See Test Circuit 

tw Write Pulse Width (to guarantee write) 45 30 55 35 
and Waveforms 

tWSD. Data Set-Up Time Prior to Write 5 0 5 0 

tWHD Data Hold Time After Write 5 0 5 0 

tWSA Address Set-Up Time 10 0 10 0 n" 

tWHA Address Hold Time 5 0 10 0 

twscs Chip Select Set-Up Time 5 0 5 0 

tWHCS Chip Select Hold Time 5 0 10 0 

C, Input Pin Capacitance 3 5 3 5 F 
Measure with 

p 
8 I 5 5 Pulse Technique I Output Pm CapacItance 8 

NOTES: 
1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 
2. The specified LIMITS represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and sup

ply voltage extremes, additional noise immumty and guard banding can be achieved by decreasing the allowable system operating ranges. 
3. TypIcal values are at VCC = 5.0 V, TA = +25°C, and MAX loading. 

4 The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of a 
two minute warm-up. Temperature range of operatIon refers to case temperature for Flatpaks and ambient temperature for all other packages. Typi
cal thermal resistance values of the package at maximum temperature are: 

8JA (Junction 10 Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt. Plastic DIP; NA. Flatpak. 
8JA (Junction to Ambient; (still air) "- 90°C/Watt, Ceramic DIP; llOoC/Watt, Plastic DIP; NA, Flatpak. 
8JC (JunCllon to Case) = 25°C/Watt, CeramIc DIP; 25°C/Watt, Plastic DIP; lOoC/Watt, Flatpak. 

5 The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 
6 tw measured at tWSA = MIN, twsA measured at tw = MIN. 
7 Duration of short Circuit should not exceed one second. 
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FAIRciulD ISoPLANAR TTL MEMORY • 93422 • 93L422 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 

1,0 

~ 0.5 

I 
I-

~ 0 
It 
It 
:J 

~ -05 
:J 
A
I-

g -1.0 , 
I-
:J 
9-1,5 

-2,0 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

(OUTPUT HIGH Z STATE) 
93422 Only 

Vcc L 5,0 J 
TA J250C 

I'-., J '1 

lTA:' ~55°C' 
TA "'+125°e' ~ 

1 
1 TA:.

I
-55oe

l 

~ TA=~25oel, 
~ 1 I 

J 
'- TA =r250r 

-1,0 0 1,0 2,0 3,0 4,0 5,0 6.0 

" E 
I 

I
Z 
w 
It 
It 
:J 
U 
I
:J 
A
I
:J 
o 
I 
I
:J 
9 

VOUT -OUTPUT VOLTAGE -VOLTS 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

(OUTPUT HIGH Z STATE) 

ITA =\~OOe ' ..... 

TA = +I25°e, 
I I c.", 

TA = +75oe",,-

Ifff 1 
o 

VOUT - OU~PUT VOLTAGE - VOLTS 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 

(OUTPUT LOW) 

" 18~-4---+--;---+-~~~--~ 
E 
I 

S! 16 
w 
a: 
~ 12 
U 

9~~---+--~~+---r--+--~ 

6 r---4----+-H'-I---f'- TA :. -55°e 

0~-0~.1~~0~.2--0~.~3~0~.4~~0.~5~0~.6~0~.7 

VOUT - OUTPUT VOLTAGE - VOLTS 

120 

ADDRESS ACCESS TIME 
VERSUS LOAD CAPACITANCE 

~ 110 

w 100 -
:E 
i= 90 
III 

~ 80 
U 
U 

.. -
V « 70 

III 

~ 60 
a: 
0 

50 0 
« 

« 40 

~ 30 

r--t-' 
V" 

'-"" ,/' 

..,."/ 
/ 

20 
o 100200300400 SOO 6007008009001000 

LOAD CAPACITANCE pF 

AC TEST LOAD AND WAVEFORM 

140 

1 130 

~ 120 
Z 
~ 110 
It a 100 

~ 
A- 90 
A-

;: 80 
It 

~ 70 

~ 60 

~ 50 

40 

POWER SUPPLY CURRENT 
VERSUS TEMPERATURE 

r--..- ""'- Vee =5.5V ----~ K Vce 15.ov -r--~ ~ , 
Vcc =4.5 V 

~ ..:::::: ~ 
............. 

-50 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °e 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 

VERSUS TEMPERATURE 
0,5r----..,----r----r--

T
-
A 
-=~--55-oe-;----, 

Vcc = 5.0 V TA =+250e 

« 
E 
~ -0,5 r-#--+----+---+---+----+----i 
z 
w 
It 
~ -1.0 f-IH..-.,.-+---_+_--_+_-_t_--__t_--_i 
u 
I
:J 
~ -1,5 

I 

Z 
= '-2,0 ~--+---_+_-_+_-_t_--__t_--_i 

5,0 7.0 9.0 ".0 

VIN -INPUT VOLTAGE - VOLTS 

LOADING CONDITIONS INPUT PULSES 

ALL INPUT PULSES 

Vee 
(~ 

. 6000 

~-A- --------}:--90% 
3.5 V p.p 1 1 

~ - 1- - - - - - - - r - 10% 

DOUT 
GND ---..1 1 __ 10 ns ---..1 1 __ 10 ns 

>1200n;~ 

-== 

1 k ;::r: 15 pF t -}: --- - - -- -If -10% 
3.5 V p.p 1 1 
__ ~_-·r . -------- ;-90% 

15 pF 

GND ---..1 1 ____ 10 ns ~I l--l0ns 

lOAD A LOAD B 

©IC MASTER 1978 1135 

"-
'0 ..... 
o 
:J 
"C 
c: 
o 
.2 
E 
Q) 

en 
"'C .-
.t::. 
,0 
"-, .(ij 

1L 



~ 

o 
+-' o 
::J 
'"0 
c: 
o 
.2 
E 
Q) 

en 
"0 

.s:::. 
o 
"-'as 
IJ.. 

DATA 
OUTPUTS 
0,-04 

FAIRCHILD ISOPLANAR TTL MEMORY. 93422 • 93L422 

READ MODE 

PROPAGATION DELAY 
FROM CHIP SELECT 

CS,.CS2 
CHIP SelECT 

AO- A7 
ADDRESS 

10,- D4l 
DATA IN 

WE 
WRITE ENABLE 

AC TEST WAVEFORMS (Cont'd) 

PROPAGATION DELAY 
FROM ADDRESS INPUTS 

AO-A7 
ADDRESS 

DATA 

OUTPUTS 
01- 04 

lOAD A 

WRITE MODE 

I-~-I 

~sD~1 I-t-~HD I 

DATA 
OUTPUTS 
0, 04 

i 
I 

I-'WSA-! !-'WHA-

I-----twscs "'I. 1'''- '~HCS---_ 
--I ~'ZWS l-twR-1 

.. I 

,~. i K'~====:J 
_LOAD A_____._I ~... 1 __ 

(All above measurements referenced to 1.5 V unless otherwise indicated) 

PROPAGATION DELAY 
FROM OUTPUT ENABLE 

OE~ OUTPUT 

ENABLE 1 

lAOS ---+- '4---

lOAD A . I 'ZRos-l---ILJ),L--I I 

I I ••• 

~-,Jf=~~'~-

NOTE: Timing Diagram represents one solution which results in an optimum cycle time. Timing may be changed to fit various applications as long .as the 
worst case limits are not violated. 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied iii a Fairchild product. No other circuit patent licenses are implied. 

1136 ©IC MASTER 1978 



93415 • 93L415- 93425· 93L425 
TTL ISOPLANAR MEMORY 

1024 x 1-BIT FULLY DECODED RANDOM ACCESS MEMORIES 

DESCRIPTION - These devices are 1024-Bit Read/Write Random Access Memories 
organized 1024 words by one bit and are designed for buffer control storage and high 
performance main memory applications. The typical access time ranges from 25 ns to 
40 ns depending upon the device type. The 93L415 and 93L425 are appropriate for 
systems requiring low power. 

Each 1024-bit memory has full decoding on chip, separate Data Input and Data Output 
·Iines and an active LOW Chip Select Ii ne. The 93425 and 93L425 have a 3-state output to 
drive bus organized systems and/or highly capacitive loads and the 93415 and 93L415 
have an uncommitted collector output for ease of memory expansion. All of the devices 
are fully compatible with standard DTL and TTL logic families. 

• FULL MIL AND COMMERCIAL RANGES 
• 3-STATE OUTPUT - 93425 AND 93L425 
• UNCOMMITTED COLLECTOR OUTPUT -93415 AND 93L415 
• NON-INVERTING DATA OUTPUT 
• ORGANIZED 1024 WORDS x 1 BIT 
• POWER DISSIPATION 250 mW TYP-93L415 AND 93L425 
• POWER DISSIPATION 0.5 mW TYP-93415 AND 93425 
• TTL INPUTS AND OUTPUT 
• POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE 

PIN NAMES 

CS 
AO-Ag 
WE 
DIN 
DOUT 

Chip Select Input 
Address Inputs 
Write Enable Input 
Data Input 
Data Output 

93415/93L415 LOGIC DIAGRAM 

ADDRESS 

DECODER 

WORD 
DRIVERS 32.32 ARRAV 

'1977 FairchilO Camera and Instrument Corporation Printed in U.S.A. 

Vee = Pin 16 

GND = Pin 8 

0= Pin Numbers 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 
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3 

4 

6 

S 

10 

11 

12 

13 

LOGICAL SYMBOL 

CS 
AO 

A1 

A2 

A3 

A4 
AS 

A6 

A7. 

AS 

AS 

1S 14 

1024-WORD X 1-BIT 
READIWRITE MEMORY 

DOUT 

vee = Pin 16 
GND = Pin 8 

CONNECTION DIAGRAMS 
pIP (TOP VIEW) 

cs vc;c 

AO DIN 

A, WE 

Ag 

A3 AS 

A4 A7 

DOUT As 

GND A5 

Note: 
The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual I n-Line Package. 

F=~IRCI-IIL.C 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93415 • 934L 15 • 93425 • 934L25 

93425/93L425 LOGIC DIAGRAM 

32 X 32 
WORD ARRAY 

DRIVER 

ADDRESS 
DECODER 

AO Al A2 A3 A4 A5 Ae A7 AS Ag 

000CB@~ 

DOUT0 

Vcc = Pin 16 

GND = Pin 8 

0= Pin Numbers 

FUNCTIONAL DESCRIPTION - These devices are fully decoded 1024-Bit Random Access Memories organized 1024 
words by one bit. Word selection is achieved by means of a 10-bit address, Ao-Ag. The Chip Select input allows memory 
array expansion. For large memories, the fast chip select access time permits decoding of the Chip Select( CS) from the 
address without affecting system performance, The read and write operations are controlled by the state of the active LOW 
Write Enable(WE). With WE held LOW and the chip selected, the data at DIN is written into the addressed location. To read, 
WE is held HIGH and the chip selected. Data in the specified location is presented at DOUT and is non-inverted. 

93425 and 93L425 Only 
The 93425 and 93L425 3-state outputs provide drive capability for higher speeds with high capacitive load systems. The 
third state (high impedance) allows bus organized systems where multiple outputs are connected to a common bus. 
During writing, the output is held in the high impedance state. 

93415 and 93L415 Only 
The 93415 and 93L415 uncommitted collector outputs are provided to allow maximum flexibility in output connection. In 
many applications such as memory expansion, the outputs of many 93415s or 93L415s can be tied together. In other 
applications, the wired-OR is not used. In either case, an external pull-up resistor of Rl value must be used to provide a 
HIGH at the output when it is off. Any Rl value within the range specified below may be used. The minimum RL value is 
limited by output current sinking ability. The maximum RL value is determined by the output and input leakage current 
which must be supplied to hold the output at VOH. One Unit Load = 40 ,.,.A HIGH/1.6 rnA LOW. 

I 

1138 

Vee (min) :S Rl:S Vce (min) -VOH 
IOl - FO (1.6) n (leEx) + FO (0.04) 

93415/93L415 - TRUTH TABLE 

iNPUTS 

CS I WE I 
! 

I 
H X 

L L 

DIN 

X 

L 
H 

X 

OUTPUT 

Open 
Collector 

I H 

I H 
H 

DOUT 

H HIGH Voltage Level 

L LOW Voltage Level 

X '" Don't Care (HIGH or LOW) 

I 

MODE 

NOT SELECTED 
WRITE "0" 

__ ~f " 

WRIIE: 1 

READ 

Rl is in kO 
n = number of wired-OR outputs tied together 
FO = number of TTL Unit Loads (UL) ,driven 
ICEX = Memory Output Leakage Current 
VOH = Required Output HIGH Level at Output Node 
tal = Output LOW Current 

93425/93L425 - TRUTH TABLE 

iNPUTS 

CS I WE I DIN 

H I X 

1 ~ I L L 

I 
L 

I 
L 

L H i X 

H = HIGH Voltage level 
l = lOW Voltage level 

OUTPUT 

DOUT 

HIGHZ 

HIGHZ 

HIGHZ 

Dour 

X = Don't Care (HIGH or lOW) 

MODE I 
Not Selected 

Write "0" 

Write "1" 

Read 
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FAIRCHILD 'ISOPLANAR TTL, MEMORY., 93415 • 934L 1'5- 93425.9341.25 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature -65°C to +150oC 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 

*Input Voltage (de) 
*Input Current (de) 

**Voltage Applied to Outputs (output HIGH) 
Output Current (de) (output LOW) 

·Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
··Output Current Limit Required. 

GUARANTEED OPERATING RANGES 

PART NUMBER 
SUPPLY VOLTAGE (VCe) 

MIN TYP 

93415XC, 934L15XC 4.75 V 5.0V 93425XC, 934L25XC 

93415XM,93415XM 4.50 V 5.0V 
93425XM, 934L25XM 

MAX 

5.25 V 

5.50 V 

-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 

-12 mA to +5.0 rnA 
0.5 V to +5.50 V 

+20mA 

AMBIENT TEMPERATURE (T A) 

(Note 4) 

O°C to +75°C 

-55°C to +125°C 

x = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Packaging Information Section for packages available on this product. 

93415 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1,2,4) 

LIMITS 
SYMBOL CHARACTER ISTIC 

TYP (Note 3) 
UNITS CONDITIONS 

MIN MAX 

VOL Output LOW Voltage 0.3 0.45 V VCC = MIN, IOL = 16 mA 

VIH Input HIGH Voltage 2.1 1.6 V Guaranteedlnput HIGH Voltage for all Input~ 

VIL Input LOW Voltage 1.5 0.8 V Guaranteed Input LOW Voltage for all Inputs 

IlL Input LOW Current -250 -400 JJA VCC = MAX, VIN = 0.4 V 

1.0 40 JJA VCC = MAX,VIN = 4.5 V 
IIH Input HIGH Current 

1.0 mA VCC = MAX, VIN = 5.25 V 

ICEX Output Leakage Current 1.0 100 JJA VCC = MAX, VOUT = 4.5 V 

VCD Input Diode Clamp Voltage -1.0 -1.5 V VCC = MAX, liN = -10 mA 

95 130 mA TA;' 75°C 

ICC Power Supply Current 155 mA TA = O°C 
VCC = MAX, 

170 mA TA = -55°C 
All Inputs Grounded 

93L415 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2,'4) 

LIMITS 
SYMBOL CHARACTER ISTIC TYP UNITS CONDITIONS 

MIN (Note 3) MAX 

VOL Output LOW Voltage 0.35 0.50 V VCC = MIN, IOL = 16 mA 

VIH Input HIGH Voltage 2.1 1.6 V 
Guaranteed Input HIGH Voltage 

for all Inputs 

VIL Input LOW Voltage 1.5 0.8 V 
Guaranteed Input LOW Voltage 

for all Inputs 

IlL Input LOW Current -150 -300 JJA VCC = MAX, VIN = 0.4 V 

1.0 40 JJA VCC = MAX, VIN = 4.5 V 
IIH Input HIGH Current 

1.0 mA VCC = MAX, VIN = 5.25 V 

ICEX Output Leakage Current 1.0 100 JJA VCC = MAX, VOUT = 4.5 V 

VCD Input Diode Clamp Voltage -1.0 -1.5 V VCC = MAX, liN = -10 mA 

55 mA T A;' 75°C VCC = MAX, 

ICC Power Supply Current 45 65 mA TA = O°C All Inputs 

75 mA TA = -550 C Grounded 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93415 • 934L 15 • 93425 • 934L25 

93425 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 

SYMBOL CHARACTER ISTIC 
LIMITS 

TYP (Note 3) MIN 
UNITS 

MAX 
CONDITIONS 

VOL Output LOW Voltage 0.3 0.45 V VCC = MIN, IOL = 16 mA 

VIH Input HIGH Voltage 2.1 1.6 V Guaranteed Input HIGH Voltage for all Inputs 

VIL Input LOW Voltage 1.5 0.8 V Guaranteed Input lOW Voltage for all Inputs 

III I nput LOW Current -250 -400 /JA VCC = MAX, VIN = 0.4 V 

1.0 40 /JA VCC;= MAX, VIN = 4.5 V 
IIH Input HIGH Current 

1.0 mA VCC = MAX, VIN = 5.25 V 

IOFF Output Current (HIGH Z) 
50 

/JA 
VCC = MAX, VOUT = 2.4 V 

-50 VCC = MAX, VOUT = 0.5 V 

lOS 
Output Current Short Circuit 

-100 mA VCC = MAX, Note 7 
to Ground 

/93425XC 2.4 V IOH = ·-10.3 mA, VCC = 5.0 V ±5% 
VOH Output HIGH Voltage I 

2.4 V 10H = -5.2 mA 93425XM 

VCD Input Diode Clamp Voltage -1.0 -1.5 V VCC = MAX, liN = -10 mA 

130 mA TA~ 75°C 

ICC Power Supply Current 95 155 mA TA = aOc VCC= MAX, 

170 mA TA = -55°C 
All Inputs Grounded 

93L425 DC CHARACTERISTICS: Over Operating l.:mperature Ranges. Notes 1. 2 and 4 

SYMBOL PARAMETER 
LIMITS 

UNITS 
MIN TYP MAX 

CONDITIONS 

(Note 3) 

VOL Output LOW Voltage 0.35 0.50 V VCC = MIN, 10L = 16 mA 

VIH Input HIGH Voltage 2.1 1.6 V 
Guaranteed Input HIGH Voltage 

for all Inputs 

VIL Input LOW Voltage 1.5 0.8 V 
Guranteed Input lOW Voltage 

I for all Inputs 

IlL Input LOW Current -150 -300 pA VCC = MAX, VIN = 0.4 V 

Input HIGH Current 
1.0 40 pA VCC = MAX, VIN = 4.5 V 

IIH 
1.0 mA VCC - MAX, VIN - 5.25 V 

10FF Output Current (HIGH Z) 
50 VCC = MAX, VOUT = 2.4 V 

-50 
pA 

VCC = MAX, VOUT = 0.5 V 

lOS 
Output Current 

Short Circuit to Ground 
-100 mA V CC = MAX. Note 7 

Output HIGH 193L425XC 2.4 V 10H = -5.2 mA. VCC = 5.0 V ±5% 
VOH Voltage !93L425XM 2.4 V !OH = -5.2 rnA. VCC = 5.0 V ±10% 

I 

VCD Input Clamp Diode Voltage -1.0 -1.5 V VCC = MAX. liN = -10 mA 

55 mA TA ~ 75°C I VCC= MAX. 

ICC Power Supply Current 45 65 mA TA = O°C ! All Inputs 

75 mA . Grounded 

NOTES 
1. Conditions for testing, not shown In the Table. are chosen to guarantee operation under "worst case" conditions. 
2 The specified LIMITS represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and sup

ply voltage extremes, additIonal nOise immUnity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3 TYPical limits are at V CC -= 5.0 V, T A -t 25"C, and MAX loading. 
4 The Temperature Ranges are guaranteed wIth transverse air flow exceeding 400 linear feet per minute. For military range an additional require-

ment of a two minute warm-up. Typical thermal resIstance values of the package at maximum temperature are: 

8 JA (Junction to Ambient; (at 400 fpm em fiowi - 50cC /Watt, Ceramic DiP; 65"CC / Watt, Plastic DIP; NA, Flatpak. 
B JA (Junction to Ambient) (still air) ~ 90"C! Watt, Ceramic DIP; 1100C /Watt, Plastic DIP; NA. Flatpak. 
BJC (Junction to Case) -" 25°C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; lOoC/Watt. Flatpak. 

5 The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6 tw measured at IWSA . MIN, tWSA measured at tw = MIN. 
7 DuratIon of short CIrcUIt should not exceed one second. 
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FAIReHii[j:'sOPLANAR.TTLMEMORY. 93415. 934L15'. 93425 • 934L25 
, '';J --'. 

AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 1, 4, 5,6) 

93415/25AXC 93415/25XC 93415/25XM 

SYMBOL CHARACTER ISTIC MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS CONDITIONS 

(Note 3) (Note 3) (Note 3) 

READ MODE DELAY TIMES 

tACS Chip Select Time 15 20 15 35 15 45 See Test Circuit 

tRCS Chip Select Recovery Time 15 20 20 35 20 50 
ns 

and Waveforms 

tAA Address Access Time 25 30 30 45 40 60 

WRITE MODE DELAY TIMES 

tws Write Disable Time 15 20 20 35 20 45 

twR Write Recovery Time 20 25 25 
ns 

40 45 50 

INPUT TIMING 

REQUIREMENTS 

tw Write Pulse Width 20 15 30 25 40 25 
See Test Circuit 

(to guarantee write) 
and Waveforms 

twSD Data Set-Up Time Prior to Write 5 0 5 0 5 0 

twHD Data Hold Time After Write 5 0 5 0 5 0 
ns 

tWSA Address Set-Up Time 5 0 10 0 15 0 

twHA Address Hold Time 5 0 5 0 5 0 

tWSCS Chip Select Set-Up Time 5 0 5 0 5 0 

tWHCS Chip Select Hold Time 5 0 5 0 5 0 

CI Input Pin Capacitance 4 5 4 5 4 5 Measure with 

Co Output Pin Capacitance 7 8 7 8 7 8 
pF 

Pulse Technique 

AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4, 5, 6 

93415/25XC 93415/25XM 

SYMBOL CHARACTERISTIC MIN TYP MAX MIN TYP MAX UNtTS CONDITIONS 
(Note 3) (Note 3) 

READ MODE DELAY TIMES 

tACS Chip Select Access Time 20 40 20 45 See Test Circuit 

tZRCS Chip Select to HIGHZ 20 40 20 50 ns and Waveforms 

tAA Address Access Time 35 60 35 70 

WRITE MODE DELAY TIMES 

tzws Write Disable to HIGH Z 20 45 20 45 

tWR Write Recovery Time 20 45 20 55 

INPUT TIMING REQUIREMENTS 
tw Write Pulse Width 45 25 50 25 See Test Circuit 

(to guarantee write) ns and Waveforms 

tWSD Data Set-Up Time Prior to Write 5 0 10 0 

tWHD Data Hold Time After Write 5 0 10 0 

tWSA Address Set-Up Time 10 0 10 0 

tWHA Address Hold Time 5 0 10 P 
tWSCS Chip Select Set-Up Time 5 0 10 0 

tWHCS Chip Select Hold Time 5 0 10 0 

CI Input Pin Capacitance 4 5 4 5 

Co Output Pin Capacitance 7 8 7 8 
pF 
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05 

-05 

-10 

-1.5 

-2.0 

-2.5 

FAIRCHILD ISO PLANAR TTL MEMORY. 93415 • 934L 15 • 93425 • 934L25 

93425 
INPUT CURRENT VERSUS 

INPUT VOLTAGE 
VERSUS SUPPL Y VOLTAGE 

VCC;45~~ 
VCC; 5.0 V 

~CC;4.5V Vcc;5~ 
A 

P' 
"'-.... VCC'; 5.0 V 

VCC; 55 V 

I 

TA =: ;25 C 

~ 
.... 

~ 
a: 

3 
.... 
::0 

~ 

~ 

0.5 

05 

10 

15 

20 

·25 

93415/93425 
INPUT CURRENT 

VERSUS INPUT VOLTAGE 
TA = 55 C 

~ TA ; +25°C 
TA = +125°C 

AI 
V 

( 
rl~TA = + 125°C 

~TA=+25°C 
TA = -55°C 

VCC ]5.0 V 

O. 5 

-0.5 

-1.0 

-1.5 

-2.0 

-2.5 

93L415/93L425 
INPUT CURRENT 

VERSUS INPUT VOLTAGE 
TA = 55°C T A = 25°C-l--[;;L; VII 

TA • 125°C~ f--- f7 ,.--
I I I 

14 TA = +12SoC 

:.- TA = +25°C 
VCC = 5.0 V-

i-- TA = -55·C I -, I 
-1.0 1.0 3.0 5.0 7.0 90 11 ·10 1.0 3.0 5.0 7.0 9.0 11 -1.0 1.0 3.0 5.0 7.0 11.0 13.015.017.019.021.023.0 

VIN - INPUT VOL TAGE - VOLTS 

'" .... 
0 
> 

~ 
; 
0 
> 
s 

~ 
;: 
.... 

~ 
I .... 

> 

<{ 
E 
I 

.... 

~ 
a 
~ 
it 
~ 
a: 

~ 
I 

J~ 

25 

2.0 

~ 

15 

1.0 

5 

o 
-60 

r 

93415/93425 
INPUT THRESHOLD 
VOLTAGE VERSUS 

TEMPERATURE 
! ) I II 

1 
! vcc; 5.0V_ 

I 

i 

-I-+-- I 
:-r-t--P-... ! 

i :-

i 

; i 
T ! 
I . 

I I i 

1 j I 
-20 0 20 60 100 

TJ JUNCTION TEMPERATURE _ °c 

93415193425 
POWER SUPPLY CURRENT 
VERSUS TEMPERATURE 

140 

200
1 I I I I I I I I I. 

i i I I I I 

160 

120 

80 

40 

o 
-60 

i 

I 1 T ~~~ ~N~~~ GROUND 
I I I I 

i I I 
I I I I ! I 

-t'-l 
I ! r--.... I I 

I i'." 
I 
r 

SLOPE = -0.25 mA/"C (25°C - l00"C) 

-20 0 20 60 100 140 

TJ - JUNCTION TEMPERATURE -'C 

VIN - INPuT VOLTAGE - VOLTS 

30 

til .... 
...J 

~ 2.5 
I 

l? 

~ 2.0 

o 
> 
'3 

,0 1. 5 

i 
.... 1 
.... 
~ 
~ 
I O. 
I 

> 

0 

5 

o 

VIN -INPUT VOLTAGE - VOLTS 

93L415/93L425 
INPUT THRESHOLD 
VOLTAGE VERSUS 

TEMPERATURE 
I II i I I i 

r- v,cc = 5.0 V 

i 

I I 
.f ! 

~ "'-l i ! 

1 i ~ 
I I I 

I I 

: I i 

i I 

! I 

I I I 

-: 

i 

-! 

t 

! 
I 

-60 -20 0 20 60 100 140 160 

oot 
E 
I 

.... 

~ 
::l 
0 

~ 
~ 
~ 
~ 
~ 

&' 
I 
U 

_0 

1001 

TJ - JUNCTION TEMPERATURE -'C 

93L415/93L425 
POWER SUPPL Y CURRENT 
VERSUS TEMPERATURE 

I I I 

I- Vee· MAX i i i i 
All INPUTS GND 

80 

I I 
i 
I 

60 i i 
......... 

i'- I 

40 

........ r--... I I I 
I 

~ r--..... 1 

..... ~ 
20 

SLOPE' -0.195 mAre !25°e - 100°C) 
o 
-60 -20 0 20 60 100 140 

TJ - JUNCTION TEMPERATURE _ °e 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L 15 • 93425 • 934L25 

<I: 
E 
I 

I-

~ a 
I-

~ 
I-
::> 
0 
I 
I-
::> 
2 

<I: 
E 
I 
I-
Z 
W 
0:: 
0:: 
::> 
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I-
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::> 
2 

©IC MASTER 1918 

25 

20 

15 

10 

1.0 

0.5 

-0.5 

-1.0 

-1.5 

-2.0 

93415 
OUTPUt CURRENT 

VERSUS OUTPUT VOLTAGE 
(LOW StATE) 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 

VOUT - OUTPUT VOLTAGE - VOLTS 

93415 
OUTPUT CURRENT 
VERSUS OUTPUT 

VOLTAGE (OUTPUT HIGH) 

VCC =1 5.0 V 

J.+~ TA =-SS'C 
TA=+l~OC~ 

( 

~'TA=-55 
"TA = 25'C 

, .... 'TA z12S'C 

I 

I J 
-1.0 1.0 2.0 3.0 4.0 5.0 6.0 

loS 

VOUT - OUTPUT VOLTAGE - VOLTS 

93415 
NORMALIZED ADDRESS 

ACCESS TIME VERSUS 
TEMPERATURE 

J '- I I- vcc = s.ov 

1.0 

0.5 
-60 

V 
,/ 

.,...V" 

-~ 
..--

""""" 

StOPE I::: 0.2{,si"C
I 

-20 0 20 60 100 

TJ - JUNCTION TEMPERATURE - 'c 

J 
V 

140 

« 
E 
I 

93L415/93L425 
OUTPUT CURRENT 

VERSUS OUTPUT VOLTAGE 
. (OUTPUT LOW) 

VCC =5.0V 

~r--;---+---+---r---r--~--; 

~ 20 

::> 
~ 15r--;---+--~--~~-r--4---; 

~ 
::> 
~ 10r--;---+--~~~~-r--4---; 
I
::> 

.2 

<I: 
E 
I 

I-

~ 
::> 
u 

O~~~~~~ __ ~ __ ~ __ ~~ 
o 0.5 0.6 0.7 

1.0 

O.S 

VOUT - OUTPUT VOLTAGE - VOLTS 

93L415/93L425 
OUTPUT CURRENT 
VE RSUS OUTPUT 

VOLTAGE (OUTPUT HIGH) 

f-) =IS.O~ 
cc I I TA = ~oC-f-l 

TA =_55°C_ '-jl 
1) A 

I- TA = -SSoC I 
TA =+l~oC..J 

I- -O.S 
io'- TA = 12SoC 

~ 
I
::> o 
I -1.0 
I-
::> 

.2 
-1.5 

-2.0 

I-TA z+25°C 

-1.0 0 1.0 2.0 3.0 4.0 S.O 6.0 7.0 8.0 0.9 10.0 11.0 

~ 
i= 
III 
III 
w 
(J 
(J 
<t 
III 
III 
w 
II: 
Q 
Q 
<t 
Q 
w 
N 

~ :e 
II: 
0 
Z 

f--

1.5 

1.0 

VOUT-OUTPUTVOLTAGE .-VOLTS 

93L415/93L425 
NORMALIZED ADDRESS 
ACCESS TIME VERSUS 

TEMPERATURE 

VC~; ~.oJ 

/ 
/ 

./ 
V 

~ 

-40 -20 0 20 60 100 140 

TJ - JUNCTION TEMPERATURE - °C 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93415 • 934L 15 • 93425 • 934L25 
: 

93415, 93L415, 93425 and 93L425 

AC Test Load 

93425 and 93L425 only 

Vcc 

----'" DOUT 
1---+-" 

300n 

6go:;:::::: 30 pF 

Load A 

ALL INPUT PULSES 

~ LJ-4W" 
Load B 

AC WAVEFORMS 

93L415 
INPUT PULSES 

~--- -------------- -----00% 
3.5 Vp-p 

93425 and 93L425 only 

_---'" DOUT 

LoadC 

5V 
C 

750n 

~OO:;:::::: 5pF 

t - -~ -------------- ~ - ---10 % 

I '--------

GND -:!:- --: .--10 ns --I 

3.5 V .. - ~ -- - - - - - - - - - - - - - - -1---10' 

- ~ -\- - - - - - - - - - - - - -/- ~ - - - 00 % 
--,- I I I I 

-L I I I I 

GND":" ~ .-- 10 ns ~ .-- 10 ns 

READ MODE 

93425/93L425 PROPAGATION DELAY FROM CHIP SELECT 93425/93L42S PROPAGATION DELAY FROM ADDRESS INPUTS 

cs 
CHIP SELECT 

~t '---------
DOUT 
LOAD A 

DOUT 
LOADS 

tACS-_ 

. ..,if-
HIGHZ J . ----------' 

93415/93L415 PROPAGATION DELAY FROM CHIP SELECT 

CH!~ SELECT 

~"" _____ J~ 
DOUT----------~----~\ 
DATA OUTPUT 

- : 
I , , 

l_tACS __ ' 
I I 

I 
I !r i i 
I I 
I I 
: ___ t

RCS 
__ : 

AO'" Ag 
ADDRESS INPUTS X 

_____ -J I ~--------------------------

DOUT 

DATA OUTPUT X ___________ ~---------------J I '---------

1t-.. o-----1AA------'.I·'""1 
I 

93415/93L415 PROPAGATION DELAY FROM ADDRESS INPUTS 

AO .. ·Ag V 
ADDR_ESS_IN_P_UT_S _ _J

/

:\ .... ____________________ __ 

X ________ ~---------J I --------_ 

DOUT 

DATA OUTPUT 

1-01 _o__---IAA------'.I,..'"", 

(All time measurements referenced to 1.5 V) 
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FAIRCHILD ISOPLANAR TTLcMEMORY,e.9341S e,934L1s e:93425 e'934L25, 

AC WAVEFORMS (Cont'd) 
93425/93L425 93425/93L425 

PROPAGATION DELAY FROM CHIP SELECT TO HIGH Z WRITE ENABLE TO HIGH Z DELAY 
WE 
WRITE E';.;,NA;,;;B;,;L,;;.E ___ _ 

CHIP SELECT 1.5 V 

------ -tZRCS 
tzws 

cs 1- f---,·5.V / 

,- - - HIG;;'i 
DOUT DOUT 

DATA OUTPUT "0" LEVEL DATA OUTPUT "0" LEVEL -----------'1 ---------~ 
"'" LEVEL "'" LEVEL 

DOUT DOUT 
DATA OUTPUT 

'---.!!~ 
DATA OUTPUT 

(All tzxxxparameters are measured at a delta of 0.5 V from 
the logiC level and using Load C.) 

CS 
CHIP SELECT 

93415/93L415 
WRITE MODE 

\~ ______________________________ ~l 
I 

Ao-Ag _________ ~:II ____ x,' \VII ADDRESS INPUTS: A. ~ ______________________ --J ~ ____ ~ ____ __ 

DIN 
DATA INPUT 

WE 
WRITE ENABLE 

DOUT 
DATA OUTPUT 

cs 
CHIP SELECT 

AotoAg 

ADDRESS INPUTS 

DIN 
DATA INPUT 

WE 
WRITE ENABLE· 

DOUT 
DATA OUTPUT 

:X Xi 
~",. 'W---y ~ 'WHO: 

~'". ____ --'~A~ 
I twso-k---.J l-twHCS~ 

____________ ~ ______ tw_~_C_s_tw __ s_A_~_·~:~ __ Jl i \~ _____ -----------
I I I 
I I· I 

93425/93L425 
WRITE MODE 

\ ~{ -f\ 7 

7 f\ -; ~ 

7r\ 
/ 

7~ 
_tw_ 

\ J{ 
... twSD-:f\ /j..twHD~ 

-tWSA- --·twHA-.... 
-twscs--- -twHCS---

LOAD A 

LOADB 

HiGHZ - - r- -3== rtWR 

HIGHZ ------
(All time measurements referenced to 1.5 V) 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time. 
Timing may be changed to fit various applications as long as the worst case limits are not violated. 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 

©IC MASTER 1978 1145 

as u. 



:... 
0 ... 
0 
::J 

"C 
r:: 
0 
.2 
E 
(I) 
f/) 

"C 

.r::. 
0 
:... 
.tij 
LL 

TTL ISO PLANAR MEMORY 93470 • 93471 
4096 X 1-BIT FULLY STATIC RANDOM ACCESS MEMORY 

DESCRIPTION - The 93470 and 93471 are 4096-bit TTL Read/Write Random Ac
cess Memories organized 4096 words by one bit. The devices are identical except for 
the output stage. The 93470 has an uncommitted collector output. while the 93471 
has a 3-state output. The devices have full decoding on chip, separate Data Input and· 
Data Output lines and active LOW Chip Select lines. They are designed for high perform
ance main memory application and can be used to replace four 1024-bit RAMs. 

• FULL MIL AND COMMERCIAL RANGES 
• ORGANIZATION - 4096 WORDS X 1 BIT 
• READ ACCESS TIME - 30 ns TYPICAL 
• CHIP SELECT ACCESS TIME - 16 ns TYPICAL 
• UNCOMMITTED COLLECTOR OUTPUT - 93470 
• 3-STATE OUTPUT - 93471 
• NON-INVERTING DATA OUTPUT 
• POWER DISSIPATION - 0.12 mW/BITTYPICAL 
• REPLACES FOUR 1024 BY ONE RAMs 

PIN NAMES 

CS Chip Select Input 

Ao - A11 Address Inputs 

WE Write Enable 

DIN Data Input 

DOUT Data Output 

LOGIC DIAGRAM 

WORD 
DRIVER 

ADDRESS 
DECODER 

ADDRESS INPUTS 

r---------------, 
I 93470 I 

I 

"fD-DOUT I 

I 

I I L _______________ J 

r---------------, 
I 93471 I 

I 

I 

I 

i 

~DOUT 

cs 

Vee = Pin 18 

GND = Pin 9 

<"1977 Fair,child Camera and Instrument Corporation Printed in U.S.A. 293-11-0006-077 15M 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-S011ITWX 910-379-6435 
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4 

7 

10 

11 

12 

13 

14 

I 

LOGIC SYMBOL 

16 17 15 

AO 

A1 

A2 

A3 

A4 

93470/93471 

Vee = Pin 18 

GND = Pin 9 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

Dour Vee 

AO DIN 

Al Cs 

A2 WE 
A3 All 

Al0 

A9 

A6 A8 

GND A7 

F.A.IRCHIL.C 
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FA1RCHIlDISOPLANAR iTTL MEMORY -93470 - 93471 

FUNCTIONAL DESCRIPTION - The 93470 and 93471 are fully decoded 4096-bit Random Access Memories organized 
4096 words by one bit. Word selection is achieved by means of a 12-bit address, An thru All· 

The Chip Select input is provided for logic flexibility. For larger memories, the fast Chip Select access time permits the de
coding of Chip Select, CS, from the address without increasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enable, WE (pin 5). With WE held LOW 
and the chip selected, the data at DIN is written into the addressed location. To read, WE is held HIGH and the chip selected. 
Data in the specified location is presented at the Data Outputs. 

The 93471 has 3-state outputs which provide drive capability for higher speeds with high capacitive load systems. The 
third state (high impedance) allows bus organized systems where multiple outputs are connected to a common bus. 

The 93470 has uncommitted collector outputs to allow maximum flexibility in output connection. In many applications, 
such as memory expansion, the outputs of several 93470s can be tied together. In other applications the wired-OR is not 
used. In either case an external pull-up resistor of value RL must be used to provide a HIGH at the output when it is off. 
Any value of RL within the range specified below may be used. 

RL is in kO 

VCC(min) - VOH 
N = number of wired-OR outputs tied together 

VCC(max) F.O. = number of TTL Unit Loads (U.L.) driven 
8 - F.O. (1.6) N (ICEX) + F.O. (0.04) 'CEX = Memory Output Leakage Current in mA 

VOH = Required Output HIGH .Ievel at Output Node 

The minimum value of RL is limited by output current sinking ability. The maximum value of RL is determined by the out
put and input leakage current which must be supplied to hold the output at VOH. 

TRUTH TABLE 

INPUTS OI,JTPUTS 

es WE DIN 
93470 9347' MODE 
o.e. 3-STATE 

H X X H HIGH Z Not Selected 

L L L H HIGH Z Write "0" 

L L H H HIGH Z Write "'" 

L H X DOUT DOUT Read 

H· HIGH Voltage; L = LOW Voltage; X = Don't Care (HIGH or LOW) 
HIGH Z= High Impedance; OC = Open Collector 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
VCC Pin Potential to Ground Pin 
InpLJt Voltage (dc)* 
Input Current (dc)* 
Voltage Applied to Outputs (output HIGH)** 
Output Current (dc) 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
'·Output Current Limit Required. 

GUARANTEED OPERATING RANGES 
.,. 

-65°C to +1500 C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 

-12 mA to +5.0 mA 
-0.5 V to +5.50 V 

+20mA 

PART NUMBER 
SUPPLY VOLTAGE (Vee) 

AMBIENT TEMPERATURE 
MIN TYP MAX Note 4 

93470Xe, 93471Xe 4.75 V 5.0V 5.25 V ooe to +75°e 

93470XM,93471XM 4.50 V 5.0V 5.50 V -55°e to +125°e 

X = package type, F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product 

©IC MASTER 1978 1147 
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FAIRCHILD ISOPLANAR TTL MEMORY. 93470 • 93471 

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1-4) 

SYMBOL CHARACTERISTIC 
LIMITS 

UNITS CONDITIONS 
MIN TYP MAX 

VOL Ol,ltput LOW Voltage 0.35 0.45 V VCC = MIN. 10L = 8 mA 

VIH Input HIGH Voltage 2.1 1.6 V 
Guaranteed Input HIGH Voltage .,. for all Inputs 

VIL Input LOW Voltage 1.5 0.8 V 
Guaranteed Input LOW Voltage 
for all Inputs 

IlL Input LOW Current -250 -400 JlA VCC = MAX. VIN = 0.4 V 

1.0 40 JlA VCC = MAX. VIN = 4.5 V 
IIH Input HIGH Current 

1.0 mA VCC = MAX. VIN = 5.25 V 

VCD Input Diode Clamp Voltage -1.0 -1.5 V VCC = MAX, liN = -10 mA 

ICEX 
Output Leakage 

93470 1.0 100 JlA VCC = MAX. VOUT = 4.5 V 
Current 

Output Current 50 VCC = MAX, VOUT = 2.4 V 
10FF (HIGHZ) 93471 JlA 

-50 VCC = MAX. VOUT = 0.5 V 

VOH 
Output HIGH 

93471 2.4 V VCC = MIN. 10H = -5.2 mA Voltage 

Output Current 

lOS Short Circuit 93471 -100 mA V CC = MAX. Note 7 
to Ground 

93470j71 XC 110 TA = +75°C VCC = MAX. 

Power Supply 93470j71 XC 130 TA = O°C All Inputs and 
ICC mA 

Current 93470j71XM 100 TA =+125°C Outputs Open 

93470j71XM 140 TA = -55°C 

AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1-6) 

93470j71 xc 93470j71XM 

SYMBOL CHARACTERISTIC MIN TYP MAX MIN TYP MAX UNITS CONDITIONS 

READ MODE DELAY TIMES 

tACS Chip Select Access Time 15 30 15 35 

tRCS Chip Select Recovery Time (93470) 25 35 25 45 

tZRCS Chip Select to HIGH Z (93471) 25 35 25 45 ns See Test Circuit 

tAA Address Access Time 30 50 30 60 and Waveforms 

WRITE MODE DELAY TIMES 

tws Write Disable Time (93470) 25 35 .25 45 

tzws Write Oisabie to HIGH Z (93471) 25 35 25 45 ns 

tWR Write Recovery Time 20 30 20 45 

INPUT TIMING REQUIREMENTS See Test Circuit 

tw Write Pulse Width (to guarantee write) 

I 
40 25 45 25 

I 
and Waveforms 

tWSD Data Set-Up Time Prior to Write 10 5 15 5 

tWHD Data Hold Time After Write 5 0 10 0 I 
tWSA Address Set-Up Time 'I 10 5 15 

1 
5 I ns 

1 
tWHA Address Ho!d Time 5 0 10 0 

I twSCS Chip Select Set-Up Time 5 0 10 0 

tWHCS Chip Select Hold Time, 5 0 10 0 

C, Input Pin Capacitance 4 5 4 5 pF 
Measure with 

Co Output Pin Capacitance 7 8 7 8 Pulse Technique 
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FAIRCHILD ISOPLANAR TTl:. MEMORy· .• · 93470 .,93471 

NOTES· 
1. Conditions for testing. not shown in the Table. are chosen to guarantee operation under "worst case" conditions. 
2. The specified LIMITS represents the "worst case value for the parameters. Since these "worst case" values normally occur at the temperature and sup

ply voltage extremes. additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at VCC = 5.0 V. T A = +25°C. and MAX loading. 
4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range 

of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package 

at maximum temperature are: 

BJA (Junction to Ambient) (at 400 fpm air flow) = 50°CjWatt. Ceramic DIP; 65°CjWatt. Plastic DIP; NA. Flatpak. 
BJA (Junction to Ambient) (still air) = 90°C/Watt. Ceramic DIP; 110°C/Watt. Plastic DIP; NA. Flatpak. 
B JC (Junction to Case) = 25°C / Watt. Ceramic DIP; 25°C / Watt. Plastic DIP; 15°C j Watt. Flatpak. 

5. The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6. tw measured at tWSA = MIN. tWSA measured at tw = MIN. 
7. Duration of .short circuit should not exceed one second. 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES' 
OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE (OUTPUT HIGH) 
(93470 ONLY) 

1.0 .----rl-~I-..,...----,r---.,--l-T-r----, 
Vcc = 5.0 V TA - +25°C 

~ 061----+--+---+--l-
T
: A_ :.; :::~~~ 

i 0 7i :~ 
:::> 
u 
~ -0.5 Ir 
~ ..,1 
5-1.0 7 TA=-55°C 
~ ~ i TA .+250~ 
:::> ~ TA - ·125°C 
2-1.5 i 

-20 I1I, ! 

-1.0 0 1.0 2.0 3.0 4.0 5.0 6.0 

VOUT OUTPUT VOLTAGE V 

OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE (OUTPUT HIGH 

Z STATE) (93471 ONLY) 

C( 
8 

E 
7 

~ 

~ 6 
a: 
a: 5 :::> 

t ~OOc-
TA 25o~'1' 
TA ~5v~''-,j 

" 
u 
~ 4 

~ 3 :::> 
0 

2 
~ 
:::> 
2 , 

~ /I( 
0 1 2 3 4 5 6 

VOUT . OUTPUT VOLTAGE - V 

ADDRESS ACCESS TIME 
VERSUS LOAD CAPACITANCE 

POWER SUPPLY CURRENT 
VERSUS TEMPERATURE 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 

VERSUS TE.MPERATURE 
120r-~-r~~.--~~-r~--~ 

~ 110~~~++~~+-~-+--+--~ 

~ 100 -~ t·I-/+-~~-+-~+--+-~ 
:E ~ 
~ 901--+-~/-+--1--+-~-+--+-~ 

~ 801--~~-+--1--+-~-+--+~~ 

~ 70 ~-++-/~+-~-+- ~,::.Do104Y'--I--+--I 
'" 1/ /;/ 
~ 60 ./ 
~ 50~/4--+-~~l-~-+~~+-+--l-~ 
~ 40~~/~~/-+-~+-~-+--+--~ 
S 30FI~--+--~+--l--+~--+-+--l-~ 
20~~~~ __ ~~~~~ __ ~ 

o 100 200 300 400 500 600 700 800 900 1000 
LOAD CAPACITANCE· pF 

100 

~ 160~--+---+--+--1---+---+-~ 

~ 150 

a: 140 ~--+---+---+---I---+---l-~ 
B 130 r---. /Vcc 5.5 V 
~ r--r-- -...... ~ Vcc = 5.0 V 
~ 120 r---. __ [-./ ..... 
'" 110 I-... ......... ~ r-.... 
~100 F-~'~ :r Vcc 4.5V ......... ~ 
U 90 ........ 

~ 80l----+---l---+---1---+---l-~ 

70~~ __ ~ __ ~ __ ~~ __ ~~ 
-50 25 0 25 50 75 100 125 

TA - AM81ENT TEMPERATURE - °c VIN - INPUT VOLTAGE - V 

AC TEST LOAD AND WAVEFORM 

LOADING CONDITIONS INPUT PULSES 

DOUT 

Vee 
() 

93470; 
93471 12000;:::;15 pF 

-= 
Load A 

©IC MASTER 1978 

DOUT 

93471 ~ 1 k ;::::: 15 pF 

Load B 

ALL INPUT PULSES 

~-Jt---------P\' --90% 3.5 V P-P 1 I 

+ - I - - - - - - - - I - 10% 

GND ____ I 1.-10 ns ----I 1.-10 ns 

35 Lp-'f\ --------A -1~ 
_+_-, -------- 1- 90% 

GND ____ I 1"-10 ns ____ I 1..- 10 ns 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93470 • 93471 

CS 
CHIP SELI:CT 

AO - All 
ADDRESS 
INPUTS 

DIN 
DATA INPUT 

WE 
WRITE ENABLE 

DOUT 
DAtA OUTPUT 

tWSD 

-tWSA-

1~ .. .-----twscS--------~~~1 -
LOAD A 
93470 

LOADB 
93471 

LOAD A 
93471 

WRITE MODE 

-tWHA-

.. tWHCS -----J.~I 

______ 1 
------1_ 

(All above measurements referenced to 1.5V unless otherwise indicated) 

NOTE: Timing Diagram represents one solution which results in an optimum cycle time Timing may be changed to fit various applications as long as the 
worst case limits are not violated. 

PROPAGATION DELAY 
FROM CHIP SELECT 

~CLf CHIP 

S~LECT I I , 
~;io~lf lf~' 

! 
I .. 

~,~ ! I ~~~Ir--
DATA NI I II,r 

OUTPUT l III ~ I II ::: 

~~-l1.. I~--

READ MODE 

PROPAGATION DELAY 
FROM ADDRESS INPUTS 

Ao - An 
ADDRESS INPUTS 

DATA 

OUTPUT 

LOAD A 

93470/71 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses Ire implied. 
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":'~17/27 • 93436/46. 93438/48 
93450/51· • 93452/53 

FIELD PROGRAMMABLE READ ONLY MEMORIES 

GENERAL DESCRIPTION-Fairchild's family of field programmable ROMs includes 1024, 2048, 
4096-bit devices. Each of the five device pairs are identical except for the output stages-the 
first of each pair has uncommitted collector outputs, the second has 3-state outputs. They are 
supplied with all bits stored as logic "1" and can be programmed by following the field pro
gramming procedure. 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Temperature (Ambient) Under Bias 

Vcc 
Input Voltages 
Current Into Output Terminal 
Output Voitages- 94317, 93427, 93452, 93453 
Output Voltages- 93436, 93446, 93438, 93448 

• SILICON NITRIDE PROTECTED 

• FULL MIL AND COMMERCIAL RANGES 

• FIELD PROGRAMMABLE 

• FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 

• WIRED-OR CAPABILITY 
• NICHROME FUSE LINKS FOR HIGH RELIABILITY 

• UNCOMMITTED COLLECTORS - 94317, 93436, 93438, 93450, 93452 

• 3-STATE OUTPUTS - 93427, 93446, 93448, 93451, 93453 

GUARANTEED OPERATING RANGES 

PART NUMBER SUPPLY VOLTAGE (Vcc) 
MIN TYP MAX 

93417/27xe 4.75 V 5.0 V 5.25 V 
93436/46xe 
93438/48xe 
93450/51xe 
93452/53xe 

93417/27XM 4.50 V 5.0 V 5.50 V 
93436/46XM 
93438/48XM 
93450/51XM 
93452/53XM 
x = package type; F for Flatpak, D for Ceramic DIP, P for PlastiC DIP. 

< 1977 FairChild Camera and Instrument Corporation Printed in U.S.A. 

-65° C to +150° C 
-55C to +125°C 

-0.5V to +7.0V 
-0.5V to +5.5V 

100mA 
-0.5V to +5.5V 

-0.5V to +4.0VV 

AMBIENT TEMPERATURE 

ooe to +75°e 

-55 to +125°e 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 I=~IRCI-IIL.C 
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93417/27 
256 X 4-BIT PROGRAMMABLE READ ONLY MEMORY 

LOGIC SYMBOL 

5 
S 
7 
4 
3 
2 
1 

15 

Vee = Pin 16 
GND = Pin 18 

CS, CS2 
13 14 

CS 
AO 
A, 
A2 

:! 93417/93427 

A5 

As 
A7 

°1 

12 11 10 9 

LOGIC DIAGRAM 

(!)A2------1 o A, ____ -I 

o AO-----i 

@ vcc-, 

® GND--:L 

o = Pin Numbers -=-

1024 BIT CELL 
32 x 32 

MEMORY MATRIX 

0, 

® 

FUNCTIONAL DESCRIPTION - The 93417 and 93427 are bipolar field Programmable Read Only Memories (PROMs) 
organized 256 words by four bits per word. Open collector outputs are provided for use in wired-OR systems. The 93427 
has 3-state outputs which provide active pull-ups when enabled and high output impedance when disabled. Chip Selects 
are active LOW; conversely, a HIGH (logic 'T') on the CS1 or CS2 will disable all outputs. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
A7 inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

PIN NAMES 
Ao - A7 
CS1. CS2 
01 - 04 

Address Inputs 
Chip Select Inputs (Active LOW) 
Data Outputs 

93436/46 
512 X 4-BIT PROGRAMMABLE READ ONLY MEMORY 

LOGIC SYMBOL 

13 

cs 
Ao 
Al 

A2 

A3 

A4 

A5 

AS 

15 A7 

93436/93446 

LOGIC DIAGRAM 

0 A2-------t 
® A'-----I 
®.4o-------t 

2CW8-8iTCELl 
IOX32 

MEMORY MATRIX 

14 @ cs--<lI>~+--~t---...,..;--_, 

Vee - Pin 16 
GND = Pin 8 

I I ! 
12 11 10 

@ vcc-, 

®GNO~ 

o = Pin Numbers 

D.& 

® 

FUNCTIONAL DESCRIPTION-The 93436 and 93446 are bipolar field Programmable Read Only Memories (PROMs) 
organized 512 words by four bits per word. Open collector outputs are provided on the 93436 for use in wired-OR 
systems. Chip select is active LOW; i.e., a HIGH (logic "1 ") on the CS pin will disable all outputs. The 93446 has 3-state 
outputs which provide active pull-ups when enabled and high output impedance when dis.abled. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
As inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

PIN NAMES 

1152 

Ao-As 
CS 
01 - 04 

Address Inputs 
.Chip Select Input 
Data Outputs 
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23 

Vee = Pin 24 
GND = Pin 12 

93438/48 
512 x 8-BIT PROGRAMMABLE READ ONLY MEMORY 

LOGIC SYMBOL 

CSI CS2 CS3 CS4 
21 20 19 IS 

Al 

A2 

A3 

A4 
AS 

A6 

A7 

9343S/93448 

AS 01 02 03 04 05 06 07 Os 

9 10 11 13 14 15 16 17 

0"2----1 
0",----1 
0"0----1 

@ cs, 
@ CS2 

@) CS3 

@ CS. 

@ vee----, 

@GND~ 

o ; Pin Numbers 

LOGIC DIAGRAM 

4096·8fT CELL 
64X64 

MEMQRVMATRIX 

@ @ @ @ @ @ @ ® 

FUNCTIONAL DESCRIPTION-The 93438 and 93448 are bipolar field Programmable Read Only Memories (PROMs) 
organized 512 words by eight bits per word. Open collector outputs are provided on the 93438 for use· in wired-OR 
systems. The 93448 has 3-state outputs which provide active pull-ups when enabled and high output impedance when 
disabled. Chip Select follows the logic equation: CS1 • CS2 • CS3 • CS4 = CS; i.e., if CS1 and CS2 are both active LOW 
and CS3 and CS4 are both active HIGH. all eight outputs are enabled; for any other condition all eight outputs are disabled. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
As inputs. the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

PIN NAMES 
Ao - As 
CS1, CS2. CS3. CS4 
01 - Os 

Address Inputs 
Chip Select Inputs 
Data Outputs 

93450/51 
1024 X 8-BIT PROGRAMMABLE READ ONLY 

LOGIC SYMBOL LOGIC DIAGRAM 

8 AO 

7 Al 

6 A2 

S A3 

4 A4 

3 AS 

2 A6 

A7 

23 As 
22 A9 

Vee = Pin 24 
GND = Pin 12 

PIN NAMES 
Ao-Ag 
CS1, CS2. CS3. CS4 
01 - Os 

©IC MASTER 1978 

93450;93451 

Address Inputs 
Chip Select Inputs 
Data Outputs 

0 A2----I 

0 A'----I 

o Ao------i 

~
' CS, 

20 a2 

19 CS3 

18 CS4 

... @ vcc----, 
@ GND~ 

o = Pin Numbers 

8192·BITCElL 
128 X64 

MEMORY MATRIX 
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93452/53 
1024 x 4-BIT PROGRAMMABLE R~AD ONLY MEMORY 

LOGIC SYMBOL 

Vee = Pin 18 
GND = Pin 9 

LOGIC DIAGRAM 

409&·8IT CEll 
64 X 64 

MEMORY MATRIX 

@A9--------~----~r---, 
@ABI------I 

@A..------~ o A6i-------~ ____ j-~ __ ... ~~ ~~ I 

Vee = Pin 18 

GND=Pin9 

o = Pin Numbers 

FUNCTIONAL DESCRIPTION-The 93452 and 93453 are bipolar field Programmable Read Only Memories (PROMs) 
organized 1024 words by four bits per word. Open collector outputs are provided on the 93452 for use in wired-OR 
systems. The 93453 has 3-state outputs which provide active pull-ups when enabled and high output impedance when 
disabled. Chip Selects. for both devices are active LOW; conversely, a HIGH <logic "1") on the CS1 or CS2 will disable 
all outputs. 

The read function is identical tothat of a conventional bipolar ROM. That is, a binary address is applied to the Ao through 
Ag inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds. 

PIN NAMES o Ao to Ag Address Inputs 
'0 CS1, CS2 Chip Select Inputs 
::s 01 to 04 Data Outputs 93452/93453 

"C S DC CHARACTERISTICS' Over guaranteed operating ranges unless otherwise noted 

.2 
E 
Q) 
en 
~ 
.r::. 
o 
'-0tij 

u.. 

SYMBOL 

'
CEX 

'
CEX 

VOL 

VOH 

'off 

'off 

v ... 
-In 

V,L 

'F 

'R 

ICC 

Co 

C
'N 

Vc 

1154 

CHARACTERISTIC 

Output Leakage Current 
(93452 only~ 

Output Leakage Current 
(93452 only) 

Output LOW Voltage 

Output HIGH Voltage (93453 only) 

Output Leakage Current for HIGH 
Impedance State (93453 only) 

Output Leakage Current for HIGH 
Impedance State (93453 only) 

Input HIGH Voltage 

Input LOW Voltage 

Input LOW Current 
'FA (Address Inputs) 
!FCS (Chip Select Inputs) 

Input HIGH Current 
'RA (Address Inputs) 
'RCS (Chip Select Input) 

Power Supply Current 

Output Capacitance 

Input Capacitance 

Input Clamp Diode Voltage 

LIMITS 

MIN TYP MAX UNITS 
(Note 1) 

I 
50 p.A 

100 p.A 

0.30 0.45 V 

2.4 V 

50 p.A 
-50 p.A 

I 100 p.A 
-50 p.A 

20 V 

0.8 V 

-160 -250 p.A 
-160 -250 /.L6" 

40 p.A 
40 p.A 

120 170 rnA 

7 pF 

4 pF 

-1.2 V 

CONDITIONS 

VCC = 5.25 V, VCEX = 4.95 V, O°C to +75°C 
Address any HIGH Output 

VCC = 5.5 V. VCEX = 5.2 V. -55°C to +125°C 
Address any HIGH Output 

VCC = MIN, IOL = 16 mA 
A9 = +10.8 V, A2 = 10.8 V 

VCC = MIN, lOH = -2.0 mA 

VOH = 2.4 V 
O°C to +75°C 

VOL = 0.4 V 

VOH = 2.4 V -55°C to +125°C 
VOL = 0.4 V 

Guaranteed Input HIGH Voltage for All Inputs 

Guaranteed Input LOW Voltage for All Inputs 

VCC = MAX. VF -= 0.45 V 

VCC = MAX, VR = 2.4 V 

V CC = MAX, Outputs Open 
Inputs Grounded and Chip Selected 

VCC = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

VCC = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

VCC = MIN, 'A = -18 rnA 
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93417 - 93436 -93438 

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

leEx Output Leakage Current 50 IJ.A 
Vee = 5.25 V, VeE X = 4.95 V, O°C to +75°C 
Address any HIGH Output 

leEx Output Leakage Current 100 IJ.A 
Vee =5.5 V, VeEx =5.2 V, -55°C to +125°C 
Address any HIGH Output 

VOL Output LOW Voltage 0.30 0.45 V Vee = MIN, IOl = 16 rnA, fvJ = +10.8 V 
A1 through A7 = HIGH 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for All Inputs 

Vil Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for All Inputs 

Input LOW Current 
IF IFA (Address Inputs) -160 -250 IJ.A Vee = MAX. VF = 0.45 V 

IFes (Chip Select Inputs) -160 -250 IJ.A 

Input HIGH Current 
IR IRA (Address Inputs) 40 IJ.A Vee = MAX, VR = 2.4 V 

IRes (Chip Select Input) 40 IJ.A 

lee Power Supply Current 85 110 rnA 
93417 

lee Power Supply Current 95 130 rnA Vee == MAX., Outputs open 
93436 Inputs Grounded and Chip Selected 

lee Power Supply Current 130 175 rnA 
93438 

Co Output Capacitance 7 pF Vee = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

CIN I nput Capacitance 4 pF Vee = 5.0 V. Vo = 4.0 V, f = 1.0 MHz 

Ve Input Clamp Diode Voltage -1.2 V Vee = MIN, IA = -18 rnA 

93427 - 93446 - 93448 

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 

LIMITS 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 
(Note 1) 

VOL Output LOW· Voltage 0.30 0.45 V Vee = MIN. IOl = 16 rnA, fvJ = +10.8 V 
A1 through A7 = HIGH 

VOH Output HIGH Voltage 2.4 V Vee = MIN, IOH = -2.0 rnA 

I off 
Output Leakage Current for 50 IJ.A VOH = 2.4 V O°C to +75°C HIGH Impedance State -50 IJ.A VOL = 0.4 V 

loff 
Output Leakage Current for 100 IJ.A VOH = 2.4 V -55°C to +125°C HIGH Impedance State -50 IJ.A VOL = 0.4 V 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for All Inputs 

Vil Input LOW Voltage ·0.8 V Guaranteed Input LOW Voltage for All Inputs 

Input LOW Current 
IF IFA (Address Inputs) -160 -250 IJ.A Vee = MAX, VF = 0.45 V 

IFes (Chip Select Inputs) -160 -250 IJ.A 

Input HIGH Current 
IR IRA (Address Inputs) 40 IJ.A Vee = MAX, VR = 2.4 V 

IRes (Chip Select Input) 40 IJ.A 

lee Power Supply Current 85 110 rnA 
93427 

lee Power Supply Current 95 130 rnA Vee = MAX, Outputs open 
93446 .. Inputs Grounded and Chip Selected 

lee Power Supply Current 130 175 rnA 93448 

Co Output Capacitance 7 pF Vee = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

CIN I nput Capacitance 4 pF . Vee = 5.0 V, Vo = 4.0 V. f = 1.0 MHz 

Ve Input Clamp Diode Voltage -1.2 V Vee = MIN. IA = -18 rnA 
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93417/93427 

AC CHARACTERISTICS: T A = O°C to +75'C, VCC = 5.0 V I 5%. 

LIMITS 
SYMBOL CHARACTERISTIC 

MIN TYP (Note 1! 

tAA- I 25 
Address to Output Access Time 

tAA+ 25 

tACS-
Chip Select Access Time 12 

tACS+ 12 

AC CHARACTERISTICS: T A = -55"C to +125'C, VCC = 5.0 V -' 10%. 

LIMITS 
SYMBOL CHARACTERISTIC 

MIN TYP (Note 1! 

tAA- 25 

tAA+ 
Address to Output Access Time 

25 

tACS- 12 

tACS+ 
Chip Select Access Time 12 

Note 1: Typical values are at Vee = 5.0 V, +25
0 

C and max loading. 

93436/93446 

AC CHARACTERISTICS: T A = DOe to +75°C, Vee = 5.0 V ± 5%. 
LIMITS 

SYMBOL CHARACTERISTIC 
MIN TYP (Note 1! 

tAA-
Address to Output Access Time 

30 

tAA+ 30 

tACS-
Chip Select Access Time 15 

tACS+ 15 

§ AC CHARACTERISTICS: TA = ..2.55°e to +125°C, Vee = 5.0 V ± 10% 

.2 
E 
<1> en 

"0 

.c: 
o .... 

SYMBOL 

tAA-

tAA+ 

tACS-

tACS+ 

LIMITS 
CHARACTERISTIC 

MIN TYP (Note 1) 

30 
Address to Output Access Time 

30 

15 
Chip Select Access Time 

15 

as Note 1: Typical values are at V CC = 5.0 V, +250 C and max loading. 
U. 

93438/93448 

AC CHARACTERISTICS: TA = OoC to +75°C, VCC = 5.0 V ±5% 

I 
LIMITS 

SYMBOL CHARACTERISTIC MIN TYP 
(Note 1) 

tAA- 35 

tAA+ 
Address to Output Access Time 

35 

tACS- 15 

tACS+ 
Chip Select Access Time 

15 

AC CHARACTERISTICS: T.1 = -55°C to +125°C, VCC == 5.0 V ±10% .. 
LIMITS 

SYMBOL CHARACTERISTIC MIN 

I 
TYP 

(Note 1) 

tAA- Address to Output Access Time 
I 

35 
tAA+ 35 

tACS- I 15 Chi Select Access Time p 
15 

Note (1): Typical values are at V CC = 5.0 V I 5.0 V, +250 C and max loading. 

1156 

UNITS CONDITIONS 
MAX 

45 ns 

45 ns See Waveforms 
20 ns and Test Circuits 

20 ns 

UNITS CONDITIONS 
MAX 

60 ns 

60 ns See Waveforms 

30 ns and Test Circuits 

30 ns 

MAX 
UNITS CONDITIONS 

50 ns 

50 ns See Waveforms 

25 ns and Test Circuits 

25 ns 

UNITS CONDITIONS 
MAX 

60 ns 

60 ns See Waveforms 

30 ns and Test Circuits 

30 ns 

MAX UNITS CONDITIONS 

55 ns 
55 ns See Waveforms 

25 ns and Test Circuits 

25 ns 

MAX UNITS CONDITIONS 

70 ns 
70 ns See Waveforms 

30 ns and Test Circuits 
- -
30 ns 
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93452193453 
- ~' 
A~ CHARACTERiSTiCS: T A = O°C to + 75°C. V CC = 5.0 V ±5% , 

LIMITS, 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS ,~ 

(Note 1) 

tAA- Address to Output Access Time 
30 55 ns 

tAA+ 30 55 ns See Waveforms :, ~" 

; 
tACS- 15 25 ns and Test Circuit.s 

tACS+ 
Chip Select Access Time 

15 25 ns 
" 

AC CHARACTERISTICS: TA = -55°C to +125°C. VCC = 5.0 V ±10% 

LIMITS 
I: 

, 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS ~ 
(Note 1) [-

tAA- 30 70 ns " 

tAA+ 
Address to Output Access Time 

30 70 ns See Waveforms 

" 15 30 
and Test Circuits 

tACS- Chip Select Access Time 
ns 

tACS+ 15 30 ns 

;: Note 1: Typical limits are at Vee ~ 5.0 V. +25°e and max loading. 

AC WAVEFORMS [1 

f£ 

93417/27 93436146 93452153 93438/48 

* * ADDRESS >K >K AQ- Ag 
ADDRESS 

10· 

--I tAA+ 1'- --I tAA- L 01 - 08 --J tAA+ 

F 
-.j tAA-

C OUTPUT OUTPUTS 

CS1 CS2, 

*---~ --f -'>'5V 

-i'~~S"={~~:~~~~!~~~r--
CHIP SELECT 

CHIP SELECT CS3 CS4.-/ I 

~ - - - - J -~ +1.5 V 
OUTPUT 

01 - Og 
OUTPUTS 

- tAcs-,F --l tACS+ 

AC TEST OUTPUT LOADS 

93417/93436/93438/93450 93427/93446/93448/93453 

5.0V 5.0 V 

RLl JOOn RLl lOOn 

OUTPUT 1 
RL2 : ~GOOn 

OUTPUT 1 
RL2 • ~ GOOn "'I . ~''I 

-==- -=-
30 mA LOAD 15 mA LOAD 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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MEMORY PART READ ERASE WRITE POWER PAGE -
tu BITS ORGANIZATION NUMBER ACCESS TIME/MODE TIME/MODE SUPPLIES PACKAGE FEATURES NO. 
~ 

512 32 x 16 
ER2050 lOlJs 100ms/16 bit word 10ms/16 bit word 1162 

Q) +5. -28 28 DIP 

c: ER2051 3/-1s 50ms/16 bit word 50msi16 bit word 1162 

Q) 1400 100 x 14 ER1400 2.81Js 16ms/14 bit word 16ms/14 bit word -35 8 TO/DIP 10 year data 1159 
(!) ER3400 650ns 10ms/4 bit word or 

storage @ 1170 
4096 1024 x 4 lms/4 bit word +5. -12. -30 22 DIP +70°C. 

ER3401 950ns 1024)(4 block 1170 

ER2800 2.6jJs 1164 
8192 2048 x 4 

ER2805 2}Js 
100ms/2048x4 block 10ms/4 bit word :!:5. -14. -24 i 24 DIP 

1164 ! 

o 
ELECTR NICS 

GENERAL INSTRUMENT CORPORATION. MICROELECTRONICS 
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I iii I ER1400 

1400 Bit Electrically Alterable Read Only Memory 

FEATURES 

• 100 Word x 14 bit organization 
• Word alterable 
• 10 years unpowered data storage 
• Write/Erase time 20ms/word 
• Single -35 volt supply 
• No voltage switching required 
• MaS compatible signal levels 

DESCRIPTION 

The ER1400 is a serial input/output 1400 bit electrically erasable 
and reprogrammable ROM, organized as 100 words of 14 bits 
each. Data and address are communicated in serial form via a 
one-pin bidirectional bus. 

Addressing is by two consecutive one-of-ten codes. 

Mode selection is by a 3 bit code applied to C1 , C2 and C3. 

Data is stored by internal negative writing pulses that selectively 
tunnel charge into the oxide-nitride interface of the gate insulator 
of the 1400 MNOS memory transistors. When the writing voltage 
is removed the charge trapped at the interface is manifested as a 
negative shift in the threshold voltage of the selected memory 
transistors. 

BLOCK DIAGRAM 

14 BITS D.A TAR E GIS T E R 

©IC MASTER 1978 

MSB 

T 
.E 

N 
S 

A 
D 
D 
R 
E 
S 
S 

LSB A 
D 
D 
R 
E 
S 
S DECODE 

MEMORY 
ARRAY 

100x14 

MSB UNITS ADDRESS 

10 BITS 

LSB 

PIN CONFIGURAT·IONS 
Standard package 
14 lEAD DUAL IN LINE 

Top View 

Vss (GND) VM(N.C.) 

VGG (-35V) N.C. 

N.C. Data I/O 

N.C. N.C. 

N.C. N.C. 

Clock C3 

C1 C2 

Special Order Package 
8 lEAD TO-8 (ER1400T) 

Bottom View 

1. Data I/O 5. Clock 

2. VM (N.C.) 6.C1 

3. Vss (GND) 7.C2 

4. VGG (-35V) 8.C3 ..... 
c::: 
CD 
E' 
::l 
'..... --en--

--------------------------------------------~ c::: 

DATA FLOW 

READ 
MODE C, 

WRITE 
DECODE C:! 

ERASE 
LOGIC C:! 

CLOCK 
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iii ER1400 

PIN FUNCTIONS 

Name 

Data 

VM 
Vss 

VGG 
Clock 
C1,C2,C3 

Function 

In the Accept Address and Accept Data modes, this pin is an input pin for address and data respectively. 
In the Shift Data Out mode this pin is an output pin designed to drive MOS. In Standby, Read, Erase 
and Write, this pin is left floating. 

Used for testing purposes only. Must be left unconnected for normal operation. 

Chip substrate. Normally connected to ground. 

DC supply. Normally connected to -35 volt supply. 

14kHz timing reference. Required for all operations. May be left at logic zero when device is in standby. 
Mode control pins. Their operation is as follows: 

Function 

Standby - contents of Address and Data Register remains unchanged. Output buffer is left J 

floating. ~ 
Accept Address - Data presented at the 1/0 pin is shifted into the Address Register with each ~ 
clock pulse. Addressing is by two consecutive one-of-ten codes. 
Read - The address word is read from memory into the data register. 
Shift Data Out - The output driver is enabled and the contents of the Data Register are shifted 
out one bit with each clock pulse. 
Erase - The word stored at the addressed location is erased to all zeros. 
Accept Data - The data register accepts serial data presented at the 1/0 pin. The Address 
Register remains unchanged. 
Write - The word contained in the Data Register is written into the location designated by the 
Address Register. 
Not Used 

ELECTRICAL CHARACTERISTICS 

Maximum Ratings· 

All inputs and outputs 
(except VGG) with respect to Vss . . . . • . . . .. .. .. .. . .. . .. .. .. .. .. ... -20V to +0.3V 
VGG with respect to Vss ................................................... -40V 
Storage temperature (No Data Retention) ...................... -65°C to +150°C 
Storage temperature (with Data Retention) 

Operating ................................................. -25°C to +75°C 
Unpowered ............................................... -65°C to +80°C 

~Stan.~ard Conditions (unless otherwide noted) 
ss = GND 

= -35V ± 8% 
ng Temperature (TA ) = O°C to +70°C 

Characteristics Symbol 

DC CHARACTERISTICS 

Input logic "1" VIL 
Input logic "0" VIH 
Input leakage IL 
Output logic "1" VOL 
Output logic "0" VOH 
Power consumption PGG 
Power supply currrent IGG 

AC CHARACTERISTICS 

Clock Frequency f</1 
Clock duty cycle I D</1 
Write time tw 
Erase time te 
Rise, fall time tr, tf 
Control, Data set-up and hold time tes, teH 
Propagation delay tpw 
Unpowered non-volatile data storage Ts 
Number of eraselwrite cycles Nw 
Number of read accesses between writes NRA 

*-Typical values are at +250 C and nominal voltages. 

1160 

Min Typ·· Max 

Vss-15.0 - Vss-8.0 
Vss-1.0 --' Vss+O.3 

- - 10 
- - Vss-12.0 

Vss-1.0 - Vss+0.3 
- - 300 
- - 8.0 

11.2 14.0 16.8 
45 50 55 

16,0 20,0 24,0 
16.0 20.0 24.0 
- - 1.0 
0 - -
~ - 20.0 
10 - -
- - 106 

109 - -

*Exceeding these ratings could cause 
permanent damage. Functional operation of 
this device at these conditions is not 
implied-operating ranges are specifted 
below. 

Units Conditions 

Volts 
Volts 
pA VIN = -15V 

Volts Load = 1.5 Meg, 100pF 
Volts ISOURCE = 200pA 
mW 
mA 

kHz 
% 
ms 
ms 
JJS 
ns 
ps Load = 1 Meg, 100pF 

Years 
- Per word 
- Per word 

@IC. MASTER 1978 
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TIMING DIAGRAMS 
CLOCK 

ER1400 . iii' 

L 
L 
L 

A~ __________________ ~ __________________ _ 

ADDRESS L90..!..80..l-70..l-60..l-SO-l.40...!-30..l-20..l-10...!-O±9-4-S-l-7-1-6-1-S-l-4-1-3-1-2-+-. 1-1-0j 
LOCATION I. MSB - LSB ---------J~ 

NOTE: Addressing is via two consecutive one-ot-ten codes. Address 99 is illustrated. 

Fig.1 . ACCEPT ADDRESS 

C2 

C3 

L 1 CLOCK CYCLE REQUIRED 

Fig.2 READ 

--------------------~/~'---------------- 0 Cl 

C2 --, 1 0 

~I --------------~,~j(------------~I 1 

C3 I-I.------,--t. _'';' _____ ~.I 0 

FIg.4 ERASE 

C1. ----,L-_____________ -I'''I'-' _"""--______ ----'1 ~ 
C2 --, 1 0 

~I--------------~'~j(~----------~I 1 

--~----------------~/~/--------------~O 

C3 1-+1.-----tw--------+-i.1 
FIg.6 WRITE 

600 

500 

400 

IOH (PA) 
300 

200 

100 

0 
-1 -1.5 -2 

VOH(V) 

Fig.8 TYPICAL OUTPUT SOURCE CURRENT vs 
OUTPUT VOLTAGE J 

©IC MASTER 1978 

CLOCK~~ 

Cl .---l; : // I . 
C2 II I // I 
C3 --n I //. I 

DATA 
(OUT) I : \ i ~: 1/ 

~ ~Tpw ---1 !-Tpw 

I. 14 CLOCK PERIODS----1 
T PW measured initially from control line transition to data out, then measured from the 
positive clock edges to data changes. Timing measurements are made at Vss -2 and 
-10 volt points. 

Fig.3 SHIFT DATA OUT 

Cl --, 
,'I' I~ 

C2 --, ,',' 
C3 --, ,'I' 

DATA I ;~: 
I. 14 CLOCK PERIODS 

Fig.5 ACCEPT DATA 

1 r tCH 

I r tcs 

CLOCK VM-2V I VM-2V 

C1 C2C3 -,J" MAY W ~C-O-N-T-RO-L-L-IN-E-S.J , , -1 CHANGE I' STABLE 

DATA(INPUT) =:J< CH~~rGE Y< ~£.p:§~~~LRE 

100 

90 

80 

70 

60 
IOL(PA) 50 

40 

3C 

20 

10 

0 

Fig.7 INPUT TIMING 

Vss-8 -10 

VodV) 

-11 

I~ 
r~ 
I 0 

.1 

-12 

Fig.9 TYPICAL OUTPUT SINK CURRENT vs 
OUTPUT VOLTAGE 
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ER20.s0 ER2051 

512 Bit Electrically Alterable Read Only Memories 

FEATURES 
• 32x16 Organization 
• 5-8it Addressing 
• TTL Compatible 
• Chip Select 
• Word Alterable 
• 10 Year Unpowered Data Storage 
• 10 j.LS Access Time (ER2050) 
• 3 j.LS Access Time (ER2051) 
• Write/Erase Time 100ms/word (ER2050), 

50ms/word (ER2051) 
• +5, -28V Supplies 
• No Voltage Switching Required 
NOTE: Use ER2051 for all new designs. 

DESCRIPTION 
The ER2050 and ER2051 are fully decoded 32 x 16 electrically 
erasable and reprogram mabie ROMs. Write, erase, and read 
voltages are switched internally via a 2-bit code applied to C1 and 
C2. 
Data is stored by applying negative writing pulses that selectively 
tunnel charge into the oxide-nitride interface at the gate insulator 
of the 512 M NOS memory transistors. When the writing voltage is 
removed the charge trapped at the interface is manifested as a 
negative shift in the threshold voltage of the selected memory 
transistors. 

Two TTL compatible control pins switch voltages internally for 
write, read and erase control. 

OPERATION 
Data is stored in a two transistor memory cell. After the cell is 
preconditioned by an erase signal (which lowers the threshold of 

. both transistors), data is written into one of the transistors 
lowering its threshold. A sensing flip flop is used to read the 
memory cell and presents a logic high or low to th-e output 
depending on which transistor is "written". 

It is important to note two things: first, that an erase is required 
before a write to precondition the cell, and second, that after an 
erase, both transistors will have the same threshold voltage and 
valid data will not be present at the output. 

PIN FUNCTIONS 

5-Bit Word Address 
Data input and output pins 

PIN CONFIGURATI9N 
28 LEAD DUAL IN LINE 

01 

02 

03 
04 

05 

06 
VG1 (GNO) 

07 

08 

09 

010 

011 

012 

013 

BLOCK DIAGRAM 

00 

01 

02 

03 
I 
I 
I 
I 

014 

015 

016 

C1 C2 cs 

AO A1 A2 A3 A4 

DO 

CS 

C2 

Cl 

VGG (-28V) 
A4 

A3 

A2 

Al 

AO 

Clock 

Vss (+5V) 
015 

014 

CLOCK 
BUFFER CLOCK 

Ao-A4 

00-015 

CS Chip Seiect. Chip selected at logic "1". When chip select is at logic "0", outputs are open circuit, read, write and erase 
are disabled. Power is reduced. 

Cl, C2 

ClK 

1162 

Mode Control Inputs 
Cl C2 
1 1 Hold Mode: output data from previous read operation stored at output pins. (For the ER2050 only. This code 

is "read mode" for the ER2051). 
o 1 Erase Mode: stored data is erased at addressed location. 
1 0 Read Mode: addressed data read after clock pulse. Output data retained at output pins until next read operation. 
o 0 Write Mode: input data written at addressed location. Clock not required. 
NOTE: Care must be exercised to ensure that CS is held at logic "0" during power up or power down to protect all 

addresses from spurious write or erase inputs. 

Clock Input. Pulse to logic "1" for read operation. The clock may be repetitive or may simply be pulsed when data is to be 
read. When the clock is repetitive the ER2050 should be maintained in the standby mode when data is not being read, as 
every clock pulse will constitute a read operation. When the clock is not repetitive data will remain valid for 20 to 60 
seconds; the outputs will then become open circuit until another clock pulse is received. The clock should not be 
repetitive for the ER2051. 
Substrate supply Normally at +5 volts. 
Ground Input. 
Power Supply Input. Normally at -28 volts. 
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ELECTRICAL CHARACTERISTICS 
ER2050 • ER2051 [!] 

Maximum Ratings * 

All inputs and outputs (with respect to Vss) ....•...... -35V to +0.3V 
Storage temperature .............................. -65° C to +150° C 
Soldering temperature of leads (10 seconds) ................. +300°C 

Standard Conditions (unless otherwise noted) 

Vss = +5V~5% 
VGG = -28V~ 5% 
VGi = GND 
Operating Temperature (TA ) = O°C to +70C 
Output Load = 100pF, 1 TTL load ER2050 

*Exceeding these ratings could cause 
permanent damage. Functional operation of 
this device at· these conditions is not 
implied-operating ranges are specified 
below. 

ER2051 

Characteristic Symbol Min Typ** Max Min Typ** Max Units 

DC CHARACTERISTICS 

Input Logic "1" V1H Vss -1.5 - Vss +0.3 Vss -1.5 - Vss +0.3 
Input Logic "0" V1l -10.0 
Output Logic "1" VOH Vss -1.5 
Output Logic "0" (IOl = 1.5mA Val -

Power Supply Current 
Read IGG -
Write IGG -
Erase IGG -
AC CHARACTERISTICS 

Access Time taee -

Clock Width tpw .75 
Write Time tw 100 
Erase Time te 100 
Address-Clock Time tee 100 
Write/Erase-Address Time tee 1 
Address-Write/Erase Time taw 50 
Clock Period te 10.0 
Data Setup Time tds 50 
Data Hold Time tdh 50 
Number of read accesses/ 
word between refresh NRA 10" 

Number of times word may 
be rewritten Nw -

**Typical values are at +25°C and nominal voltages. 

TIMING DIAGRAM 
ERASE WRITE 

o 

- +0.8 -10.0 -
- - Vss -1.5 -
- +0.8 - -

-7.0 -8.5 - -
-6.0 -7.5 - -
-4.0 -5.5 - -

6.0 10.0 - -
- 20.0 2.0 -
- 200 50 -

- 200 50 -
- - 100 -
- - 1 -
- - 50 -
- - 3.5 -
- - 50 -
- - 50 -

- - 10" -

- 106 - -

HOLD' READ HOLD' READ ERASE WRITE 

CS I I 

©IC MASTER 1978 

f4- te ---+-- tw --1 
f.4-;- te ~ tw -+-I I I I 

C1 • : ; r-
C2 - I, 
CLOCK tP~~L...--, ------IhL...-_-t---_ 

I I I 
I I I I 

~II~: --~:----;hX~~~i __ ~X~ __ ~iX 
i I I, I '-----+----'--

~ f4-- taw tce ---.l taw ~ 
II I I ,II I\~ 

~A: : ~ DATAVALlD: fL..IW', :; 

~III'I ; 
~ lace ~ f4-- tacc--" ~ I 
I I I I I I I I 

Idh--" ~ 'ds ~ 

I I I 

I 
I 
I 
I 
r-
I 

'Hold mode for 2050 only. When used with the 2051 this mode (C1 &C2 0 1's) IS used as a Read Mode With no clocks under this condition no Read 
will occur 

+0.8 
-

+0.8 

-13.8 
-10.3 
-10.3 

3.0 
20.0 
200 
200 
-
-
-
-
-

-

-

106 

Volts 
Volts 
Volts 
Volts 

mA 
mA 
mA 

j.lsec 
j.lsec 
msec 
msec 
nsec 
j.Lsec 
nsec 
j.lsec 
nsec 
nsec 

-

-
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ER2800 ER280S 

8192 Bit Electrically Alterable Read Only Memories 

FEATURES 

• 2048 x 4 Organization 
• 11-Bit Binary Addressing 
• Chip Select Input 
• Electrically Reprogrammabl~ 
• 2.6 IJs Access Time (ER2800) 
• 1.65).Js Access Time (ER2805) 
• 20 ms/4-bit Word Write Time 
• 100 ms Simultaneous Erasure of All Data 
• Minimum Data Retention-2 x 1011 Read Accesses/Word 

Between Refresh 
• Three-State Outputs 
• Unpowered, Nonvolatile Data Storage-10 Years at +70°C 
• Control, Address and Data Inputs TTL Compatible. 

DESCRIPTION 

The ER2800 and ER2805 are fully decoded 2048 x 4-bit 
electrically erasable and reprogrammable ROMs utilizing 
second-generation MNOS epitaxial processing technology. 
Data is stored by applying negative writing pulses that selectively 
tunnel charge into the oxide-nitride interface at the gate insulator 
of the 8192 MNOS memory transistors. When the writing voltage 
is removed, the charge trapped at the interface is manifested as a 
negative shift in the threshold voltage of the selected memory 
transistors. 

BLOCK DIAGRAM 

'~1 0------

VDDO~----·" 

VssO~---

VEEO~----

VM~ 

AO 

A1 
II) )( 

i: rn ~5 =ai 
A2 ~ ~ ,C!l~ :gu I i~ < '" I 
A3 ~ '0 

I ~~ 08 
'" a: '" ~ a 

PIN CONFIGURATION 
24 LEAD DUAL IN LINE 

Top View 

Clock 1 (1/11) 
Vss (+5V) 

ST 

VEE 

04 

03 

02 

01 

IN 
VR 

AD 

A1 

Voo 

VII. 

cs 
Al0 
A9 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

Stored data may be accessed a minimum of 2 x 1011 times without 
refresh and is non-volatile in the unpowered state in excess of ten 
years. Data is erased by applying a Vss-28V pwse to the erase 
substrate of the device. Data can be erased and rewritten up to a 
maximum of 106 times. All outputs are at logic high when the 
device is in the erased state. 

n ~ )( 
.~ .~ i: 

=«i ='Ca ='Qi 
(~ ~ ~~ ~~ 
.;;~ IX)~ ~~ 
"" 0 "" 0 ~ ~ ~ ~ ~ ~ 

G) 

~ ~ ~ 

W~----------------r-+-----~+-~~~--~ 

cs 

ST 
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ELECTRICAL CHARACTERISTICS 

Maximum Ratings· 

All inputs or outputs relative to Vss . 
Operating ambient temperature·. . 
Storage temperature . . . . . . . 

. Soldering temperature of leads (10 seconds) . 

. . +0.3V to -30V 
.. O°C to +70°C 
-65°C to +150°C 
. .... +300°C 

·Exceeding these ratings could cause 
permanent damage. Functional operation of 
this device at these conditions is not 
implied-operating ranges are specified 
below. 

RECOMMENDED OPERATING CONDITIONS, T A = 0° C to +70° C 

Erase Mode Write Mode Read Mode 
Symbol Parameter 

Min Typ Max Min Typ Max Min Typ Max 

VI>!> Supply Voltage 4.75 Vss Vss+0.3 Vss-29 Vss-28 Vss-27 Vss-20 Vss-19 Vss-18 
Vss Substrate supply 

voltage 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 
VM Memory voltage - Vss - Vss-29 Vss-28 Vss-27 Vss-l0.5 Vss-10 Vss-9.5 
VR Reference voltage - Vss - Vss Vss Vss Vss-20 Vss-19 Vss-18 
VEEH Erase substrate input 

high Vss-O.4 Vss Vss+0.3 Vss-0.4 Vss Vss+0.3 Vss-0.4 Vss Vss+0.3 
VEEL Erase substrate input 

low Vss-29 Vss-28 Vss-27 Not Applicable Not Applicable 
VWH Write control input high Vss-1.5 Vss Vss+0.3 Vss-l.5 Vss Vss+0.3 Vss-l.5 Vss Vss+0.3 
VWL Write control input low Vss-29 - Vss-4.4 Vss-29 - Vss-4.4 Not Applicable 
VlPH lP1 input high voltage - Vss - Vss-0.8 Vss Vss+0.3 Vss-o.8 Vss Vss+0.3 
VlPL lP1 input low voltage Not Applicable Vss-29 Vss-28 Vss-27 Vss-25 Vss-19 Vss-18 
VSTH Strobe input high 

v.oltage - Vss - Not Applicable Vss-l.5 Vss Vss+0.3 
VSTL Strobe input low voltage Not Applicable Vss-29 Vss-28 Vss-27 Vss-25 Vss-19 Vss-18 
VIH Address and CS input 

high Don't Care Vss-l.5 Vss 't'ss+0.3 Vss-1.5 Vss Vss+0.3 
VII. Address and CS input 

low Don't Care Voo - Vss-4.4 VDD - Vss-4.4 
VDH Data input high voltage Don't Care Vss-l.5 Vss Vss+0.3 Not Applicable 
VI>! .. Data input low voltage Don't Care VDO - Vss-4.4 Not Applicable 

STATIC ELECTRICAL CHARACTERISTICS, TA = O°C to +70°C (NO EXTERNAL LOADS EXCEPT AS NOTED) 

Symbol Parameter Conditions Min Typ Max 
All Pins at V ss Unless Noted 

hN Input leakage current (except pins 1, 2, 
4,5,6,7,8, and 24) atVss-15V lPl=VDo=Vss-20 _ -2.0 

IlPl lP1 leakage current at Vss-29V VDo=Vss-29, ST=W=Vss-25 -200 
10 Output~akage current at V ss-15V Chip deselected -10.0 
IEEL Erase leakage current at 

Vss-28V W=ST=Vss-25 -200 
11)1)1 Voo supply current - ~ ER2800 

Outputs open (See Figure.6) 
8.5 12 

read mode .at Vss-19V ER2805 11 13 
11>1)2 VOD supply current - . ER2800 Outputs open (See Figure 5) 18 25 

Write mode at Vss-28V ER2805 24 27 
10H Data output high voltage - TTL load One Series 7400 TTL load with Vss-1.5 

Rs = 1KSl, Vcc=Vss 
101. Data output low voltage - TTL load (SeeTTLNotes) Vss-6.6 
VOH Data Output high voltage - MOS Vss-1.5 
VOL Data Output low voltage - MOS CL=100pF Vss -7 
Ts Unpowered nonvolatile data storage Typical write conditions 10 

CAPACITANCE AT VIN = Vss, ALL OTHER PINS GROUNDED (Vss), 1=1 MHz 

Symbol Parameter Min Typ Max 

C. Address and chip select input capacitance - 5 7 
Cw Write control input capacitance - 10 . 20 
CST Strobe input capacitance - 10 15 
ClPl lP1 Input Capacitance - 40 50 
CEE Erase substrate capacitance - 600 700 
CI) Data input/output capacitance - 6 10 
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Units 

V 

V 
V 
V 

V 

V 
V 
V 
V 
V 

V 
V 

V 

V 
V 
V 

Unit 

IJA 
IJA 
IJA 

IJA 
rnA 
rnA 
rnA 
rnA 
V 

V 
V 
V 

Years 

Unit 

pf 
pf 
pf 
pf 
pf 
pf 
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ER2800 • ER280S 

ERASE CYCLE CHARACTERISTICS, T" = 0° C to +70° C 

Symbol Parameter Min Typ Max Units 

tE V EE erase pulse width 100 - 1000 ms 
t,te V EE rise time, V Edall time 0.01 - 1.0 ms 
to Write-erase overlap 10 - - p's I 

I 

Write Control V WH I 
{WI I 'i JI 

V WL ~ to-.j ~ .. ' f.to..! 
Erase V EEH 

tE 

Substrate 

(VEE' 
V

EEL I -1¢=" --11-" 
Address (AO~AlO) V'H 

and/or V IL Chip Select (CS) 
Vz;mffiPP-L7ffiHN:TgR;'T!7ITl/l/lITlITmm 

</>1 
V¢H 

V¢L 

Data Input 
V OH 

10
1 

-+0
4

) VOL 

WRITE CYCLE CHARACTERISTICS, TA=O°C to +70°C (ST=VJ)J») (SEE NOTE 3) 

Symbol Parameter Min Typ Max Units 

Nq,w Number of q,1 write pulses at 100 p'S ±10%, 5 p'S min. dead time between 
pulses) 100 200 300 Pulses 

tm Write control rise to pulsed q,1 rise delay 500 ns 
t08 Address change and chip select fali to pulsed q,1 rise delay 500 nS 
tl>9 Pulsed q,1 fall to addres::i and chip select change delay 0.0 p'S 
tOIO Data input change to pulsed q,1 rise delay 0.0 p.s 
tOil Pulsed q,1 fall to data input change delay 0.0 P.s 
Nw Number of times word may be rewritten 106 

Write Control VWH 
(W) 

V
WL 

Erase V EEH 
Substrate 
(VEE) V

EEL 

Address (AO-"A1O) 
V 1H 

and/or 
Chip Select (CS) V IL 

V,+.u 
Puised 1/11 

"1'" 

IIP1 ) V
IPL 

Data Input V
OH 

(01 -+D4; 
VOL 

Write "0" --____..I4---Write "1" --__ *'----Write "0" ----II~ 

NOTES: 1. Due to the dynamic nature of the circuit a"ci>lNOT"time in excess of 40 p.sec. may result in a fioated output condition. 
Consequently data must be resampled with a 40 p.sec. time period following the fall of cb, to ensure its validity. 
2. Several seconds may be required following a programming operation for the circuit to become operable in the read mode. If 
data is to be verified immediately following programming, a forward current of +1 rnA ± 10% may be forced into the erase 
substrate junction (Pin 4, VEE), for a period not to exceed 10 milliseconds, to quickly dissipate charge trapped at internal circuit 
nodes. 
3. Maximum power dissipation occurs during programming. When programming multichip systems where the application of 
programming voltages is required for several minutes, forced air cooling is recommended to reduce package temperature. 
Power is not reduced when chip is deselected. 
4. All typical values are at +250 C and nominal voltages. 

1166 @IC MASTER 1978 



ER2800 .• ER2805 

READ CYCLE CHARACTERISTICS FOR NON-STROBED OPERATION, Tt\=O°C to +70°C(ST = VI>I>") 

Symbol 

TA 
t¢l 
t01 
t02 
t03 
t04 
NRA 

Chip Select· 

I(;S) 

Address 

(AO~AlO) 

Data Output 

(0,-*0
4

) 

Parameter 
(See Figures 1 through 4) 

Access time (strobe=Voo) 
Pulse width (rise and fall times ~50ns) (See Note 1) 
Address and chip select change to ¢1 rise delay 
<P 1 Fall to address and chip select change delay 
<P 1 Fall to data output valid delay (See Notes 1 and 2) 
<P 1 Rise to floated output delay 
Number of read accesses/word between refresh 

V IH 

V
IL 

VIH 

VIL 

V ¢H -+------"1 

V¢L 

°H -

°L -

ER2800 
Min Typ Max 

2.0 2.6 
950 2000 
600 
0.0 

950 
300 

2 x 10" 

READ CYCLE CHARACTERISTICS FOR STROBED OPERATION, (.\=O°C to +70°C 

Parameter ER2800 
Symbol (See Figures 1 through 4) Min Typ Max 

t¢l if; 1 Pulse width (rise and fall times ~ SOns) (See Note 1) 950 2000 
tD1 Address and chip select change to <1>1 rise delay 600 
t03' <I> 1 Fall to strobe rise delay 0.75 
tST Strobe pulse width (rise and fall ~50 ns) 500 

t05 Strobe rise to strobed data output valid delay 
(See Notes 1 and 2) 500 

tOF Strobe rise to strobed floated output on deselect delay 300 

NRA Number of read accesses/word between refresh' 2 x 10" 

Chip Select V IH 
les) V IL 

Address V 1H 

(AO~AlO) V 1L 

9, 
V9H 

V9L 

Strobe V STH 
(ST) V

STL 

Strobed 01-' 
Oata Output 
(01 .... 0 4 ) °L -

©IC MASTER 1978 

ER2805 
Min Typ Max 

1.65 
700 2000 
400 
0.0 

550 
300 

2,x 10" 

Valid 

ER2805 
Min Typ Max 

700 2000 
400 
0.75 
500 

500 
300 

2 X 10" 

Units 

J,.LS 

ns 
ns 
J,.LS 

ns 
ns 

Units 

ns 
ns 
J,.LS 

ns 

ns 
ns 
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ER2800 TYPICAL OPEP.ATING CHARACTERISTICS, TA = +25°C and +70°C, Rs = 2K Ohms, Vss = OV 
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o 
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tOl - TIME IN NANOSECONDS 

Fig. 1 TYPICAL <p1 DELAY IN NANOSECONDS 
vs. POWER SUPPLY VOLTAGE (ER2800) 
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Fig. 3 TYPICAL DATA SETUP TIME IN NANOSECONDS 
vs. POWER SUPPLY VOLTAGES (ER2800) 
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1002 - WRITE CURRENT IN rna 

Fig. 5 TYPICAL WRITE CURRENT IN MILLIAMPS 
vs. POWER SUPPLY VOLTAGES (ER2800) 

(Deselected 1002 :: 112 Graph lotl2) 
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Fig. 2 TYPICAL <p1 WIDTH IN NANOSECONDS 
VI. POWER SUPPLY VOLTAGES (ER2800) 
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Fig. 4 TYPICAL ACCESS TIME IN MICROSECONDS 
vs. POWER SUPPLY IN VOLTAGES (ER2800) 
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PIN FUNCTIONS 

Chip Select .(CS) 
Must be in the high state to enable the data output terminals or 
write data into the device. 

Data Input/Output (01-04) 
01 through 04 are bidirectional data terminals. Data are entered 
on these terminals during the write cycle and read out during the 
read cycle. When deselected, these terminals are in a floating 
condition. 

Write Control (W) 
The write control terminal must be in the low state in order to 
write data into the device. 

Strobe (ST) 
A strobe input is provided for delayed data clockout. In 
applications where this feature is not desired, the strobe terminal 
should be maintained at VDD throughout the entire read cyle. 
The ST input is high-level and not TTL-compatible. 

Phase One (;1) 
During the write operation, multiple 100lls pulses must be applied 
to the ¢1 terminal to fully shift the memory transistor threshold 
voltge to its most negative state. This is required for voltage 
bootstrapping in the row-selection circuitry. The ¢1 input is high 
level.and not TTL-compatible. 

NOTE: All control, address and data inputs are TTL-compatible 
with pull-up resistors. 

TTL INTERFACE 

Vss = +5 Rs = 1 K n ± 5% Vee = Vss 

Cs = 1000 pF:,: 20% 

r--- ,------, 
I 
I 
I 
I 
I 
I 

-1 

L __ _ 

Voo = Vss -19V 
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I I 
I I 
I I 

I 
I 

7400 1 
SERIES I 

TTL I ____ ..J 

GND 
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ER2800/ER2805 OPERATION 

r-:svoLT 0' 02 03 ~ 
."-

-5 VOLT 
·5 VOLT 1.-_ 

r 
-5 VOLT 

·5 VOLT ·23 VOLT 

I .,~ VOLT 
.... ·UVOLT 

-5 VOLT ... ·23 VOLT 
-5VOLT ~ -5 VOLT 

'-----
-5 VOLT 

AO L. -'" -5 VOLT 

I I II 
-5 VOLT 

'I'Me CLOCK 
A', WRITE CLOCK 

-5 VOLT 

'2 " '0 9 8 7 6 5 'I 3 2 , 

'3 ,~ '5 '6 ,7 '8 '9 20 21 22 23 2~ 

I I II -U VOLT 
A2, ·23 VOLT 

-5 VOLT 

-5 VOLT 
A3, ·23 VOLT 

-5 VOLT 

A~ --" CS 

A5, 

A6 , READ 
2 WRITE 
3 ERASE 

A7 

AS 

A9, 

Al0 " 

MOS INTERFACE 

Voo = Vss -19 

,---
1-1 
II ER2800/ 

ER2805 

:-1 
I 
L __ _ 

.., r-------, 
I I. MaS I 
I I I 
I I I 
I I I 

II: ~: I I I 
I I I 

.J L___-.J 

Vss Vss 
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ER3400 ER3401 

4096 Bit High Speed Electrically Alterable Read Only Memories 

FEATURES 

• 1024 x 4 Organization, Fully Decoded 
• Single Word or Block' Electrically Erasable 
• TTL Compatible with Resistor Pull-ups 
• Three State Output 
• ER3400: 650ns Access Time 
• ER3401: 950ns Access Time 
• 1.8 us Cycle Time 
• 10 ms Word or Block Erase Time 
• 1 ms Write Time 
• 22 Pin DIP 
• P-Channel Metal Gate MNOS Technology 
• 0° C to 70° C Operation 
• +5, -12, -30V Power Supplies 
• 105 Erase-Write Cycles per Word 
• 2 x 1011 Read Cycles per Word 
• 10 Year Unpowered Nonvolatile Data Storage - 10 Years 

DESCRIPTION 
The ER3400 and ER3401 are word alterable ROMs intended for 

PIN CONFIGURATION 
22 LEAD DUAL IN LINE 

VGG(-30VI 

Voo(-12V) 

AS 

A7 

AS 

A9 

CO 

Cl 

VGI(GNO) 

03 

02 

BLOCK DIAGRAM 

Top View 

Vss(+5VI 

A5 

A4 

A3 

A2 

Al 

AO 

CE 
WE 

00 

01 

5i use as read-mostly memories. Each operates with one clock, 
E ,CHIP ENABLE (CE), which also serves for chip selection. All 
2 other pins of each device can be paralleled with other EAROMs. 

00 
01 

02 

03 

..... en 
c: 

~ 

Anyone of four possible operating modes can be .selected by 
setting the proper binary code on the CO-Cl control lines and 
pulsing the device with CE. The four modes are Read. Write. 
Word Erase and Block Erase. The ER3400/3401 will sense the 

Q) • control lines and change modes only when pulsed by CEo When 
5i i in the Read mode, data is read during each CE pulse. Writing or 
~ erasing of a word continues for as long as the device is in the ... 0 ... 1 ... 2 ... 3 ... 4 All 

I Write or Erase mode. Each write or erase word cycle must be 
ended by a dummy read operation. 

A WRITE ENABLE (WE) input pulse indicates to the 
ER3400/3401 that the data on the DO-D3 data input/output lines 
is valid input data. This data is then stored ir:-ternally for use 
during the write operation. 

No particular order of power supply sequencing on or off is 
required for the ER3400. Circuits are provided to force the device 
into the read mode during power turn on. Erasing and writing are 
inhibited if Voo or VGG are not at proper operating levels. 

PIN FUNCTIONS 

1170 

AO-A9 

00-0 3 
CE 

CO,C, 

For the ER3401, VGG must be turned on after Vce is stable and 
removed before Vee is turned off. 

10-Bit Word Address 
Data input and output pins 

Chip Enable. Chip selected when CE is pulsed to logic "0". 

Mode- Control Inputs 

CO Cl 

o 1 Block Erase Mode: erase operation performed on all words. 

1 1 Word Erase Mode: stored data is erased at addressed location. 

o 0 Read Mode: addressed data read after leading edge of CE pulse. 

o Write Mode: input data written at addressed location. 

Write Enable. Input data read when WE is pulsed to logic "0". 

Substrate supply. Normally at +5 volts. 

Ground Input 

Power Supply Input. Norma"y at -12 volts. 

Power Supply Input. Normally at -30 volts. 
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ELECTRICAL C",ARACTERISTICS 

Maximum Ratlngs* 

All inputs and outputs (with respectto Vss) ....•........ -40Vto+0.3V 
Storage temperature (with data retention) ............ -40° C to +70° C 
Storage temperature (without data retention) ........ -65°Cto+150°C 
Soldering temperature of leads (10 seconds) ................. +300° C 

Standard Conditions (unless otherwise noted) 

Vss = +5V ±5% 
Voo = -12V ±5%_ 
V GG = -30V ±5% 
VGI = GND 
Operating Temperature (T A) = O°C to =70°C 

Characteristic Symbol 

DC CHARACTERISTICS 

Input Logic "1" V1H 
Input Logic "0" V1l 
Output Logic "1" VOH 
Output Logic "0" VOL 
Control Input Leakage ILC 
Data Input Leakage ILO 
Power Supply Current 
VDO Supply Current: Chip selected 100 

Chip de-selected IDo 
V GG Supply Current IGG 
Vss Supply Current: Chip selected Iss 

Chip de-selected Iss 

AC CHARACTERISTICS 

Input capacitance - control inputs C1 
Input capacitance - data inputs Co 

Read Mode Characteristics 
Address and control to CE t01 
Address and control hold time t02 
CE to Data I/O Off t03 
CE high t04 
Access time: ER3400 tA 

ER3401 tA 
CE pulse width: ER3400 tCE 

ER3401 tCE 
Read cycle time tCY 
CE rise, fall time tr, tf 
Write/Erase Mode Characteristics 
Address and control to CE t011 
Address and control hold time t012 
CE fall to WE fall delay t 013 
WE rise to CE rise delay t014 
Data stable to WE t 015 
WE rise to End of Data Stable t 016 
CE pulse width: ER3400 tCE 

ER3401 tCE 
WE pulse width tWE 
Write time tw 
Erase time tE 

Min 

Vss,..1.5 
-10 

Vss-1.5 
-
-
-

-
-
-
-
-

-
-

0 
250 
50 

' 900 

-
-

650 
950 

1650+tr+tf 
0 

0 
250 
0 

-50 
0 
50 

650 
950 
400 

'1 
10 

"Typical values are at +25° C and nominal voltages, 
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Typ** 

-
-
-
-
-
-

-
-
-
-
-

6 
8 

-
-
-
-

-
-
-
-
-
-

-
-
-
-
-

-
-
-

-
-
-

ER3400 • ER3401 

*Exceeding these ratings could cause per
manent damage. Functional operation of this 
device at these conditions is not implied
operating ranges are specified below. 

Max Units Conditions 

Vss+0.3 Volts 
0.8 Volts 
- Volts 10H = -2mA 
0.4 Volts 10l = 2mA 
-2.0 fJA V1N = Vss -15 Volts 

-10.0 JJA V1N = Vss -15 Volts 

-25.0 mA Voo = Vss -17 Volts 
-7.0 mA Voo ,;, Vss -17 Volts 
-3.0 mA VGG = Vss -35 Volts 
-29,0 mA Voo = Vss -17V, VGG = Vss -35V 
-11.5 mA Voo =Vss -17V, VGG = Vss -35V 

8 pf 
10 pf 

- ns 
- ns 

200 ns 
- ns 
650 ns 

} RL = 2K to Vss. CL = 100pf 
950 -. ns 

100000 ns 
100000 ns 

- -
100 ns 

- ns 
- ns 
-. ns t WE rise may overlap CE rise - ns 
- ns by a maximum of 50ns. 

- ns 

100000 ns 
100000 ns 

- ns 
2 ms 
20 ms 
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TIMING DIAGRAMS 

~--------------------tCY---------------------1~ 

Stable 

t01 

14--- t 02 ---I~ 

Can Change 

~-----------tCE----------~ 

~-----------tA--________ ~ 

VOH---------__ _ 

Open 

00-0 3 VOL ---------- ----

Flg.1: READ MODE TIMING 

Stable 

Open 

~ _______________ c_a_n_C_h_an_g_e ________ ~:~~-----J)(~-----
~I~~-------:~--------~~~I 

t J 

~------------tCE------------~~ 

t014~ 

l~tWE~ 

CMC~~----~----S-~-bl-e-~-------~-1-6----~~~~-nC-h-a-ng-e-____ _ 

Flg.2: WRITE AND ERASE MODE TIMING 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Product Brief\ 

HM-6551 
256 x 4 CMOS RAM 

Features 

• LOW STANDBY POWER. . ............ , 55 PW MAX 

• LOW OPERATING POWER ................... 22mW/MHZ MAX 

• FAST ACCESS TIME ......................... 220nsec MAX 

• DATA RETENTION VOL TAGE .................•. 2.0 volts MIN 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE - 2 TTL LOADS 

• INTERNAL LATCHED CHIP SELECT 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTERS 

• LATCHED OUTPUTS 

• THREE STATE OUTPUTS 
• MILITARY AND INDUSTRIAL TEMPERATURE RANGES 

Description 

The HM - 6551 is a 256 by 4 static CMOS RAM fabricated using self
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for addresses and data outputs allowing ef
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM - 6551 is a fully static RAM and may be mair)tained in any state 
for ~m indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

Functional Diagram 
Ao~-------f--------'A 
A, 0-------..... 

·A20-------..... 

A30--------I 

A4D----..... 

LATCHED 
ADDRESS 
REGISTER 

I--r---~ 

A 

...... ---r---~ 

0,0-----1 
C 

GATED 
ROW 

DECODER 

C 

32 

C 

32 X 32 
MATRIX 

GATED 
COLUMN 

020-----1 DECODER 
C AND DATA 

INPUT/OUTPUT 

030-----1 
C 

D4o----~ ~~--------------------~ 
C 

Ii: A 

Eo---~a ~~---~--------~--~~--------~~ LATCHED 
ADDRESS 
REGISTER 

wo------4~ 

C 

s,o---~a 

Pinout 
A3 1. 22 Vcc 
A2 2 21 A4 
A1 20 Vi 

Ao 4 19 51 
A5 5 Top 18 E 

As 6 View 17 52 
A7 16 CLt 

GNO 8 15 04 

01 9 14 OJ 

01 10 13 03 

02 11 12 02 

A - ADDRESS INPUT W - WRITE ENABLE 
E - CHIP ENABLE D - DATA INPUT 
S - CHIP SELECT Q - DATA OUTPUT 

logic E Vee Vi 

Symbol 
Ao 01 

A1 01 

A2 02 

A3 02 

A4 03 

A5 0:3 

As 04 

A7 04 

-= 
GNO 

ALL LINES POSITIVE LOGIC - ACTIVE HIGH 

THREE STATE BUFFERS: 
C HIGH __ OUTPUT ACTIVE 

DATA LATCHES: 
CHIGH _0-0 
o LATCHES ON FALLUIIG EDGE OF C 

Dr-----O 

0 

0 
0 

1-----; 

DATA 
OUTPUT 
LATCHES 

SELECT LATCH: 

C LOW-O-D 
o LATCHES ON RISING EDGE OF C 

ADDRESS LATCHES AND DECODERS 
LATCH AND GATE ON RISING EDGE OF C 

02 

03 

04 

Copyright © Harris Corporation 1977 Refer to Harris Sales Offices for additional specifications. 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Preliminary 

Features 
• ,.,. ....... ""IA .... I"'III ,... ... A ........ n ... , -'JI" ........... 1 

L.VVV rvvv.::n ~ I ""'''UD' • • • • • • • • • • • • • • • • • • • • • •• ',Imvv IVlAA. 

• LOW POWER OPERATION ...........••...... 35mW/MHz MAX. 

• EXTREMELY LOW SPEED POWER PRODUCT 

• . DATA RETENTION. . . . . . . . • . . . . . . . . . . . . . . . . .. @ 2.0V MIN. 

• TTL COMPATIBLE INPUT/OUTPUT 

• THREE-STATE OUTPUT 

• STANDARD JEDEC PINOUT 

• FAST ACCESS TIME . . . . . . . . . . . . . . . . . . . . . . . .. 300nsec MAX. 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

• 18 PIN PACKAGE FOR HIGH DENSITY 

• ON CHIP ADDRESS REGISTER 

Description 
The HM-6504 is a 4096 x 1 static CMOS RAM fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high performance and low power operation. 

On chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with microprocessor systems. The data 
output can be forced to a high impedance for use in expanded 'memory 
arrays. 

The HM-6504 is a truly static RAM and may be maintained in any state 
for an indefiriite period of time. 

Data retention supply voltage and supply current are guaranteed over 
temperature. 

Functional Diagram 

:,: 
All LATCHED 5 GATtO 

AOo----I :~~:~~ A DE~~:ER 
Al 0----1 
Mo----I 

Copyright © Harris Corporation 1977 
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64 
64.64 

MATRIX 

HM-6504 
4096 x 1 CMOS RAM 

Pinout 

AO 

AI 

A4 

AS 

A2 

A3 

a 
W 

GND 

logic Symbol 

AD 
AI 
A2 
A3 
A4 
AS 
A6 
A1 
A8 
A9 

AID 
All 

A - Address Input 
E - Chip Enable 
W - Write Enable 
0- Data Input 
a - Data Output 

+VCC i 

HM-6504 
CMOS RAM 

ALL LINES ACTIVE HIGH - POSITIVE LOGIC 

THREE STATE BUFFERS: 
C HIGH -- OUTPUT ACTIVE 

LATCHES: 
C lOW -- Q = 0 
Q LATCHES ON RISING EDGE OF C 

vee 
A11 

AIO 

A9 

AS 

A7 

AS 

0 

E 

o 

o 

Refer to Harris Sales Offices for additional specifications. 
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Packaging 
18 LEAD CERDIP 18 L~AD EPOXY DJ.P. 

1--____ .890± .020. ____ ..j 
122.61 ±.51l 

.Olat.OO3 
1.46t.08l 

1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ± .010 (± 0.25mm) unless otherwise shown. 

Ordering Information 

Example: HM 1 6504 - 9 

HARRIS MEMORY -.T T 
PACKAGE~ DEJCE L VERSION/TEMP. RANGE 

TEMPERATURE RANGE 

MILITARY INDUSTRIAL COMMERCIAL. 

PACKAGE -2 -9 -5 

FLAT PACK 9- YES NO NO 

CERDIP 1 - YES YES YES 

EPOXY 3- NO YES YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 

Copyright © Harris Corporation 1977 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Preliminary 

HM-6514 
1024 x 4 CMOS RAM 

Features-

• LOW POWER STANDBY ..•...........•....... «1mW MAX. 

• LOW POWER OPERATION ..................• 35mW/MHz MAX. 

• DATA RETENTION. . . . . . . . . . . . • . . . . . . . .. @ 2.0 VOL TS MIN. 

• TTL COMPATIBLE INPUT/OUTPUT 

• COMMON DATA IN/OUT 

• THREE-STATE OUTPUTS 

• STANDARD JEDEC PINOUT 

• FAST ACCESS TIME . . • . . . . . . . . . . . . . . . . . . . .. 300nsec MAX. 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

• 18 PIN PACKAGE FOR HIGH DENSITY 

• ON CHIP ADDRESS REGISTER 

Description 

The HM-6514 is a 1024 x 4 static CMOS RAM fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high performance and low power operation. 

On chip latches are provided for the addresses allowing efficient inter
facing with microprocessor systems. The data outputs can be forced to 
a high impedance state for use in expanded memory systems. 

The HM-6514 is a fully static RAM and may be maintained in any state 
for an indefinite period of t:me. Data retention supply voltage and supply
current are guaranteed over temperature. 

Functional Diagram 
AS 

A8 
A 

LATCHED 
A7 

ADDRESS 
A6 

'6 

DOl 0------< 

D020---_--I-< 

003 o----+--_+_< 

ao- o---+--+-< 

All LINES ACTIVE HIGH - POSITIVE LOGIC 

THREE STATE BUFFERS: 
C HIGH -- OUTPUT ACTIVE 

T 

Copyright © Harris Corporation 1977 
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GATED 

ROW 64 

DECODER 

Pinout 

A6 vee 
AS A7 

A4 AS 

AD A9 

A1 001 

A2 002 

A3 003 

E 004 

GND Vi 

logic Symbol 

E ·vee W 

AO 
Al 
A2 

6514 
001 

A3 
A4 002 
AS RAM 003 
A6 
A7 004 
A8 
A9 

A - Address Input 1NO r -Chip Enable 
Vi - Write Enable 
DO - Data InlOut 

64.64 

MATRIX 

AO AI A2 A3 

Refer to Harris Sales Offices for additional specifications. 
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Packaging 
18 LEAD CERDIP 18 LEAD EPOXY DJ.P. 

1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.O1O (to.25mm) unless otherwise shown. 

Ordering Information 

Example: HM 1 - 6514 - 9 

HARRISMEMORy~T T l" . 
. PACKAGE:J DEVICE VERSION/TEMP. RANGE 

TEMPERATURE RANGE 

MILITARY INDUSTRIAL COMMERCIAL 

PACKAGE -2 -9 -5 

FLAT PACK 9- YES NO NO 

CERDIP 1- YES YES YES 

EPOXY 3- NO YES YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Product Brief 

HM-6508 
1024 x 1 CMOS RAM 

Features 

• lOW STANDBY POWER ~ ~ ~. ~ ~ ~ ~ ~. ~ .•...... 55JlWMAX 

• lOW OPERATING POWER. . . . . . . . . . . . . . . . . .. 22mW/MHz MAX 

• FAST ACCESS TIME . . . . . . . . . . . . . . . . . . . . . . . .. 180nsec MAX 

• DATA RETENTION VOLTAGE ..............•.... 2.0 volts MIN 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE - 2 TTL lOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

• THREE-STATE OUTPUTS 

• 16 PIN PACKAGE FOR HIGH DENSITY 

Description 

Th,e HM-6508 is a 1024 by 1 static CMOS RAM fabricated using self
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address allowing efficient interfacing with 
microprocessor systems. The data output buffers can be forced to a high 
impedance state for use in expanded memory arrays. 

The HM-6508 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

Functional Diagram 
AS 0----1 

Aeo---.... 
LATCHED 

A7 ADDRESS 

As 0----1 REGISTER 
A 

~ r-~--I 

C 

Copyright © Harris Corporation 1977 
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GATED 
ROW 

C 

A 

32X32 
MATRIX 

5 

LATCHED 
ADDRESS 
REGISTER 

1111 
Ao A1 A2 A3 A4 

Pinouts 
E Vee 

AO 2 15 0 

A1 W 

TOP VIEW 

A - ADDRESS INPUT D - DATA INPUT 
E - CHIP ENABLE Q - DATA OUTPUT 
Vii - WRITE ENABLE 

logic Symbol 

D 

Q 

GND 

ALL LINES POSITIVE LOGIC· ACTIVE HIGH 

THREE STATE BUFFERS: 
C HIGH -OUTPUT ACTIVE 

ADDRESS REGISTERS AND DECODERS: 
LATCH AND GATE ON RISING EDGE OF C 

I 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Features 

• LOW STANDBY POWER. • • • • • • • • • • • • • • . • • . • • •• 55pW MAX 

• LOW OPERATING POWER •••••••.••..•••••. , 22mW/MHZ MAX 

• FAST ACCESS TIME ••.•••••••••••••••••••.•• 180nsec MAX 

• DATA RETENTION VOLTAGE .•••••••••••.•••••• 2.0 volts MIN 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE - 2 TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 
• TWO CHIP SELECTS FOR EASY ARRAY EXPANSION 

• THREE-STATE OUTPUTS 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

Description 
The HM - 6518 is a 1204 by 1 static CMOS RAM fabricated using self
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM - 6518 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

Functional Diagram 

As 0----1 

At 0----1 LATCHED 

A7 ADDRESS 
At REGISTER 

Ae 

D 0--------1 

510----, 

Copyright © Harris Corporation 1977 
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GATED 
ROW 

DECODER 32 

C 

C 

A 

32X32 
MATRIX 

5 5 

LATCHED 
ADDRESS 
REGISTER' 

Product Brief 

HM-6518 
1024 x 1 CMOS RAM 

Pinout 
51 Vcc 
E 52 
Ao 0 

Al iii 

A2 Ag 

A3 As 
A4 A7 

a As 

GND AS 

A - ADDRESS INPUT W - WRITE ENABLE 
E - CHIP ENABLE D - DATA INPUT 
S - CHIP SELECT Q - DATA OUTPUT 

Logic E W SlS2 
Symbol 

Ao 

Al 

A2 

A3 D 

A4 
A5 

As 

A7 .Q 

As 

A9 

ALL LINES POSITIVE LOGIC· ACTIVE HIGH 

THREE STATE BUFFERS: 
C HIGH-OUTPUT ACTIVE 

DATA LATCH: 
CHIGH_Q-D 
a LATCHES ON FALLING EDGE OF C 

ADDRESS REGISTERS AND DECODERS: 
LATCH AND GATE ON RISING EDGE OF C 

Refer to Harris Sales Offices for additional specifications. 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Product Brief 

HM-6561 
256 x 4 CMOS RAM 

Features 

• LOW STAND.BY POWER ....................... 55 JlW MAX 

• LOW OPERATING POWER ................... 22mW/MHZ MAX 

• FAST ACCESS TIME ......................... 220nsec MAX 

• 'DATA RETENTION VOLTAGE ................. 2.0 VOL TS MIN 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE - 2 TTL LOADS 

• ON CHIP ADDRESS REGISTERS 

• COMMON DATA IN/OUT 

• THREE-STATE OUTPUTS 

• EASY MICROPROCESSOR INTERFACING 

• 
• 

MILITARY TEMPERATURE RANGE 

INDUSTRIAL TEMPERATURE RANGE 

Description 
The HM - 6561 is a 256 by 4 static CMOS RAM fabricated using self
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. The data inputs and outputs are multiplexed internally for com
mon I/O bus compatibility. 
The HM - 6561 is a fully static RAM and may be maintained in any state 
for an indefinite pe~iod of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM - 6561 is pin for pin replaceable with the HM - 6661, a 256 X 4 
CMOS PROM. This allows a single memory board design with any organi
zation of RAM - ROM. . 

Functional Diagram 

ALL LINES POSITIVE LOGIC· ACTIVE HIGH 

THREE STATE BUFFERS: 
C HIGH _OUTPUT ACTIVE 

DATE LATCHES: 
C HIGH-O· 0 
a LATCHES ON FALLING 

EDGE OF C 

ADDRESS REGISTERS AND DECODERS: 

Aoo----f---, 
A10----I 

A2.o----i 

AJo----i 

LATCHED 
ADDRESS 
REGISTER 

A4 0---;_......-----1 

D020-------+< 

1>03 o---~-+-< 

LATCH AND GATE ON RISING EDGE OF C DO.t u--.-.-_+_< 

s,r"\-~-""" 

GATED 
ROW 

DECODER 

~ r-~-----------~ 

Pinout 

TOP VIEW 

A- ADDRESS INPUT Vii - WRITE ENABLE 
E - CHIP ENABLE DO - DATA IN/OUT 
S - CHIP SELECT 

32 

logic Symbol 

32 X 32 
MATRIX 

GATED 
COLUMN 

DECODER 
AND 

DATA IN/OUT 

Copyright © Harris Corporation 1977 Refer to Harris Sales Offices for additional specifications. 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Features 

• LOW POWER STANDBY •••.••••.•••••••••••••• 55.uWMAX 

• LOW POWER OPERATION ••••••••.••••••••••• 22mW/MHzMAX 

• FAST ACCESS TIME •.•••••••••••••.••••••.•. 220nsec MAX 

• DATA RETENTION VOLTAGE. • . . • . • • • • • • • • • •. 2.0 VOL TS MIN 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE '- 2TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 

• 16 PIN PACKAGE FOR HIGH DENSITY 

• THREE-STATE OUTPUTS 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

Description 

The HM-6562 is a' 256 by 4 static CMOS RAM fabricated using self 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to acheive high performance and low power operation. 

On chip latches are provided for address and data outputs allowing for ef
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. The data inputs and outputs are multiplexed internally for com
mon I/O bus compatibility. 

The HM-6562 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM-6611,256 x 4 CMOS PROM, is pin for pin replaceable with the 
HM-6562. This allows a single memory board design with any organi
zation of RAM - ROM. 

Functional Diagram 

ALL LINES POSITIVE LOGIC, ACTIVE HIGH 

THREE STATE BUFFERS, 
C HIGH_OUTPUT ACTIVE 

ADDRESS REGISTERS AND DECODERS, 
LATCH AND GATE ON RISING EDGE OF C 

Copyright © Harris Corporation 1977 
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Product Brief 

HM-6562 
256 x 4 CMOS RAM 

Pinout 

TOP VIEW 

A3 Vcc 

A2 A4 
Al Vi 

Ao E 
As 0<4 

As DC:3 

A7 002 

GND 001 

A - ADDRESS INPUT 

E - CHIP ENABLE 

Vii - WRITE ENABLE 

DO - DATA IN/OUT 

logic Symbol 
L-
0 
+J 

E +Vcc Vi 
0 
::::s 
-0 

Ao c; 

Al 
001 0 

0.. 
A2 E A3 

002 

Q) 
A4 en 
As 

003 
CJ) 

As -i: 
A7 

004 L-
as 

GND J:-
-::-

Refer to Harris Sales Offices for additional specifications. 
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HM-6611 W~u!lr!! 
PRODUCTS DIVISION 1024-BIT 

FIELD PROGRAMMABLE CMOS PROM 

Features 

• FUSED liNK PROM 
• FIELD-PROGRAMMABLE 

• ORGANIZED 256 x 4 
• LOW POWER STANDBY ........................... O.1mW 

• lOW POWER ENABLED ............................ 10mW 

• CMOS RAM PINOUT EXCEPT FOR PE 

• TTL COMPATIBLE IN/OUT 

• THREE STATE OUTPUTS 

• FULLY STATIC OPERATION 

• FAST ACCESS TIME ......................... 450nsec MAX 

• HIGH NOISE IMMUNITY 

• HIGH RELIABILITY 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

• DUAL-IN-LlNE PACKAGE 

Description 

The HM-6611 is part of a family of fusible link CMOS PROM's, featuring 
three-state outputs. This device is static, TTL compatible, and has a 
100 p.A max. standby current over temp. at a VCC of 5 volts. 10V and 
full Mil. temp. devices are available. Chip Select (CS) is used to place the 
device in the standby state and also forces the outputs into the high im
pedance state when it is high. Program Enab.le (PE) is used only during 
programming, and must be connected to VCC in the system. Pinout 
is similar to bipolar P,RO~.1's <lnd 256 x 4 C~.,~OS RAf\,1's for flexibi!ity 
in P.C.,board layou~ and memory allocation by type. 

Functional Diagram 

AOo---i 
Ato---t 
A2O---i 

ASo---i 
A5O---i 
A1o----1 

CS 0---(1 

A 
o 
o 
R 
E 
:; 
S 

A 
o 
o 

PE o--------t 
(PROGRAMMING ONLY) 

Copyright © Harris Corporation 1977 

1184 

001 

32 x 32 

MATRIX 

A3 

A2 

Al 

AO 

A5 

AS 

A7 
GNO 

AO 
A1 
A2 
A3 
A4 
A5 
AS 
A' I 

Pinout 

TOP Vi Ell'; - D.i.P. 

logic Symbol 

Cs +Vee PE 

6611 
PROM 

LND 

Vee 
A4 

PE 

es 
004 

003 

002 

001 

001 
002 

003 
004 
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1 HM-6611A Specifications 
ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 

Industrial 
Military 

D.C. ELECTRICAL CHARACTERISTICS 5. 

SYM PARAMETER MIN 

VIH Logical "1" Input Voltage 70% Vee 

VIL Logical "0" Input Voltage 

IlL Input Leakage, All Pins Except PE 2. -1.0 

VOH Logical "1" Output Voltage Vee 

VOL Logical "0" Output Voltage 

10 Output Leakage -10.0 

Supply Current 

ICCS Standby 

ICCE Enabled 3. 

CIN Input Capacitance 4. (Except PEl 2. 

Co Output Capacitance 4. 

NOTES: 1. Typical parameters at 10V, 250 e, 50% programmed. 

Typ1. 

0.0 

0.0 

100 

10 

5.0 

8.0 

-0.3V to +12.0V 
GNO -0.3V to Vee +0.3V 

-650 e to + 1500 e 

-400 e to +850 e (-9) 
-550 e to +1250 e (-2) 

Vee == 4.0V to 11.0V 
TA == -400 e to +850 e (-9), -550 e to +1250 e (-2) 

MAX UNITS TEST CONDITIONS 

V 

20% Vee V 

1.0 IlA OV~VIN ~Vee 

V lOUT = 0 

GNO V lOUT = 0 

10.0 IlA OV~Vo~Vee; eS=Vee 

500 IlA VIN = Vee or 0; es = Vee 

30 mA VIN = Vce or 0; CS = 0 

8.0 pF VIN = OV; TA = 250 e; 

f = lMHz; Vec = 10V 

10.0 pF VOUT = OV; TA = 250 e; 

f = lMHz; es = Vee = 10V 

2. PE is used only during programming. Its characteristics are accounted for in the programming specifications. 
3. ICC enabled is proportional to the number of unblown fuses per word addressed. If all 4 fuses in the word are blown lee~lees 
4. Capacitance guaranteed and sampled, but not 100% tested. 
5. The HM-6611 A will also meet the HM-6611 specifications when operated at Vee = 5.0V ±1 0%. 

A.C. ELECTRICAL CHARACTERISTICS e L == 50p F, T A == 250 e 

SYMBOL PARAMETER MAXIMUM , UNITS Vee 

tAA Address Access ti me 350 ns 5 
275 ns 10 

tEN Output Enable Time 75 ns 5 
50 ns 10 

tOIS Output Disable Time 75 ns 5 
50 ns 10 

tAC Access Time from es 400 ns 5 
325 ns 10 

©IC MASTER 1978 1185 
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HM-6611 Specifications 
ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 

Industrial 
Military 

-0.3V to +8.0V 
GND -0.3V to Vcc +0.3V 

-650 C to +1500 C 

-400 C to +850 C (-9) 
-550 C to +1250 C (-2) 

D.C. ELECTRICAL CHARACTERISTICS V CC = 5.0V ±10%; 
T A = -400 C to 850 C (-9); -550 C to +1250 C (-2) 

SYM PARAMETER MIN TYP 1. MAX UNITS TEST CONDITIONS 

V,H Logical" 1" I nput Voltage VCC -2.0 V 

V,L Logical "0" Input Voltage 0.8 V 

IlL Input Leakage, All Pins Except PE 2. -1.0 1.0 JJ.A OV~VIN ~Vec 

VOH Logical "1" Output Voltage 2.4 V IOH = -1.0mA 

VOL Logical "0" Output Voltage 0.4 V IOL == 2mA 

10 Output Leakage -1.0 0.0 1.0 JJ.A OV ~VO ~Vec; es == Vce 

Supply Current 

ICCS Standby 20 100 JJ.A VIN == Vce or 0; es = Vee 

lecE Enabled 3. 2 10 mA V I N = Vee or 0; es = 0 

C,N input Capacitance 4. (Except PEl 2. 5.0 8.0 pF VIN = OV; T A = 250 e; 

f == lMHz; Vee == Vee Max. 

Co Output Capacitance 4. 

I 

8.0 10.0 pF VOUT == OV; T A == 250 e; 

f == lMHz; 

CS == Vce == Vec Max. 

NOTES: 1. Typical parameters at 5V, 250 C, 50% programmed. 
2. PE is used only dUling programming. Its characteristics are accounted for in the programming specIficatIons. 
3. ICC enabled is proportional to the number of unblown fuses per word addressed. If all 4 fuses in the word are blown iCC~ICCS. 
4 ~?p~~~~a~~~ 3t~~r3~teed 3~d :~r:;;::l~d, ~:.z~ r:c~ ~ 00~ :e:tc:L 

A.C. ELECTRICAL CHARACTERISTICS Vcc = 5.0V ±10%; eL == 50pF; One TTL Load 
TA = -400 e to +850 C (-9), -550 C to +1250 C (-2) 

SYMBOL I PARAMETER MAXIMUM UNITS 

tAA 

I 
Address Access Time 450 ns 

tEN Output Enable Time 150 ns 

tOtS 

I 
Output Disable Time 150 ns 

tAC Access Time from CS 500 ns 
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\ ' HM-661ID-5 Specifications 
ABSOLUTE MAXIMUM RATrNGS 

Supply Voltage 
Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 

D.C. ELECTRICAL CHARACTERISTICS 

-0.3V to +7 .OV 
GND -0.3V to VCC +0.3V 

-650 C to. + 150DC 
ODC to +750 C 

V CC = 5.0V 1"5%; T A = ODC to + 750 C 

SYM PARAMETER MIN TYP 1. MAX UNITS TEST CONDITIONS 

VIH logical "1" Input Voltage VCC -2.0 V 

Vll logical "0" Input Voltage 0.65 V 

III Input leakage, All Pins Except PE 2. -10.0 10.0 IlA OV~VIN ~VCC 

VOH logical "1" Output Voltage 2.4 V IOH = -1.0mA 

VOL logical '.'0" Output Voltage 0.4 V IOl = 2mA 

10 Output leakage -25.0 25.0 IlA OV~VO~VCC; CS = VCC 

Supply Current 

ICCS Standby 0.2 1.0 mA VIN = Vce or 0; es = VCC 

ICCE Enabled 3. 5 25 mA VIN = Vec or 0; es = 0 

CIN Input Capacitance 4. (Except PEl 2. 5.0 8.0 pF VIN = OV; TA = 250 e; 

f = lMHz; VCC = Vec Max. 

Co Output Capacitance 4. 8.0 10.0 pF VOUT = OV; TA = 250 C; 
f = lMHz; 

es = VCC = Vec Max. 

NOTES: 1. Typical parameters at 5V, 250 C, 50% programmed. 
2. PE is used only during programming. Its characteristics are accounted for in the programming specifications. 
3. ICC enabled is proportional to the number of unblown fuses per word addressed. If all 4 fuses in the word are blown ICC~ICCS. 
4. Capacitance guaranteed and sampled, but not 100% tested. 

A.C. EL.ECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

tAA Address Access Time 

tEN Output Enable Time 

tDIS Output Disable Time 

tAC Access Time from CS 

©IC MASTER 1978 

Vcc = 5.0V !5%; Cl = 50pF, One TTL load 
TA = ooC to +750 C 

MAXIMUM UNITS 

650 ns 

250 ns 

250 ns 

800 ns 
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Test Characteristics 

------.Jt~-tAA==j~--
--------------------------- ~~------D-A-T-A--V-A-L-ID------

ADD 

DO 

READ CYCLE (CS • LOW) 

~ j 
l~NI tAC::j Lm'S:j 

DO(6611)---H-I-G-H-Z---~~ OUTPUTVALID )H'GHZ 
ENABLEIOISABLE TIMING <. 

Programming 

BACKGROUND INFORMATION 

The HM-6611 is a 256 x 4 CMOS Programmable Read
Only Memory. It is programmed by the controlled appli
cation of programming pulses to selected memory cells. 
These pulses permanently alter the logic state of the mem
ory cell. The memory array is manufactured with each 
cell set to the high or "1" logic state. The user may select 
any memory cell and permanently change its logic state 
to a "0" or low by programming. 

Programming is accomplished by addressing the word to be 
programmed, applying the programming pulses, and ver
ifying the data programmed. The verification is performed 
at high voltage (VCC) during the programming sequence, 
and at low voltage after all programming is completed. 

PROGRAMMING SYSTEM CHARACTERIST!CS: 

1 Power ~ource for the device to he programmed IV CC \ 
variable from +3.0 to +11.0 volts, current capability 
of 500mA average and 1 amp dynamic currents. 

2. Programming pulse is a negative 27.0 volt (±3.0V) 
pulse of 4 millisecond duration (±25%), rise and fall 
times of 4 to 400 microseconds, capable of 400mA 
average and 1 amp dynamic currents. 

3. Data output load, devices (switchable) capable of 
sinking 10mA from the output pin without rising 
more than 0.6 volts above ground. Open collector, 
open drain or discrete devices .. • .. ith resistive pul!
ups of 4.7K to 47K is the recommended implemen
tation. 

4. Data output sensing devices capable of sensing valid 
logic levels (VOH ~ 70% VCC, VOL ~ 20% Vee)· * 

1188 

5. Address buffers able to maintain high' state voltages 
of ~ 70% of VCC at both high and low Vee,"'and low 
state voltages ~ 20% Vce at both high and low Vee. 

6. Timing and control logic suitable to sequence the 
rt::4uireu fum;iiuns. 

*Never allow any input to rise more than 0.3 volts 
above Vee. 

PROGRAMMING PROCEDURE: 

OVERALL: 

1. Address and program word. 

2. Verify data output at high Vee (lOV ±10%) 

a. If device fails to verify repeat program - verify 
sequence (reject device as defective after 8 pro
gramming attempts at anyone word). 

b. If device passes verify repeat programming seq
uence twice more then return to step 1 to program 
the next word. 

C. If device passes verify at the last location to be 
programmed continue to step 3. 

3. Lower Vce to 3.5V ±.5V and verify each location 
in the matrix. 

a. If any location fails to verify reject the device 
as defective. 

b. If all locations pass verify the part is properly 
programmed. 

©!C MASTER 1978 
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lROGRAMMING SEQUENCE FLOW CHART 

PROGRAMMING STEPS: 

INITIALIZE: 

VCC = +10.0V ±10% 
PE = VCC 

YES 

CE = GND (not used during programming) 

1. Setup the address of the word to be programmed. 

2. Wait 500 nanoseconds or more. 

©IC MASTER 1978 

3. Initiate the negative PE pulse described in System 
Characteristics # 2. 

4. After the PE pulse has crossed zero (ground) going 
negative enable the data output load devices of each 
output pin that is to be programmed (to become 
a low or "0" logic state). 

5. Disable the data output loads 4 milliseconds (±25%) 
after it was enabled. 

6. The negative PE pulse should rise back to VCC no 
earlier than the data output loads are disabled. 

7. Wait 500 nanoseconds or more. 

8. Compare the output data with the desired data. 

a. If anyone bit fails to verify, program again starting 
at step 3. After 8 programming attempts at any 
one location reject the device as defective. It is 
acceptable to repulse all desired bits if anyone 
bit does not program. 

b. If all four bits verify apply two more programming 
pulses (steps 3 thru 7, twice). Then return to 
step 1 to address and program the next word. 

After steps 1 thru 8 are completed for each word to be 
programmed: 

9. Lower .all inputs to ground. 

10. Lower V CC to +3.5 volts ±.5 volts. 

11. Raise PE to Vcc. * 

12. Setup the address of the word to be verified. (High 
or "1" or VIH inputs must> 2.35 and < 3.8 volts). * 

13. Wait 1 microsecond. 

14. Compare the output data with the desired data. 

a. If anyone bit fails to verify reject the device 
as defective. 

b. If all four bits verify return to step 12 to verify 
the next word. 

After steps 12 th ru 14 are completed for each word in the 
matrix the device has been properly programmed. 

*Never allow any input to rise more than 0.3 volts 
above VCC. 
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PROGRAMMING CYCLE 
Vee = 10.0V ±10% 

+10----------~ ~--------------------------------~ NEXT 
ADD PREVIOUS ADDRS VALID ADDRESS ADO 
GND----------~~--------------------------------~ 

+10-----------4 

-27 JI \'--_______ J SYSTEM 

toE ~ .... _,--V~~~Y 
+10:::=:===~==~----~~ __ __ 

D.O. (TO BE PROGRAMMED) 4ms -----' 

GND 

+10------------------------------------~~+_----_+---
D.O. (NOT TO BE PROGRAMMED) 

GND 

LOW VOLTAGE VERIFY CYCLE 
Vee = 3.SV ±O.SV 

+3.5-----.;..----. r----------------------l ,---------
ADD PREVIOUS ADD 

GND--------J~--------------~--~S~Y~Sn~M~~----------
'pi ---.............. ' V~:~V 

+3.5 --------------------------
DATA VALID 

GNO--------------------------~----------------------

VALID ADDRESS NEXT AOORS 

NOTES: 

AO 

too ~ 3/4 tR ISE of PE 
- tOE ~ 1/4 tFALL of PE 
tw - SOO nanoseconds or More 
Timing Events Specified At 90% and 10% Points. 

EXAMPLE PROGRAMMING CIRCUIT 

Vcc-

-=-

+Vcc 

DO, 

DO:! I 
0031 

004 

PE 

4.7K ~ RPU ~ 47K 
OPEN 

COLLECTOR 
DRIVERS 

D--
'---++--\ 8= VERIFY 

IlcD--
I'L-------DESIRED 
.~---______ DATA 

L---______________ PE CONTROL 

1 , 

.1 • 
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Packaging 
16 LEAD FLAT PACK 16 LEAD DJ.P. 

E;:C::::[] 
PIN ONE 

\ 

PIN ONE 

-1-"""" 1.38:'.'" ~, SEAT.~ 

i I. .1 !~ i~W : Lh + ~T018+.001 ~ ~ 050375 +.020 .285 +.015 (0.36 +.0251 
TYP. . (9.52 +.0511 17.23 +.381 .085 MAX. 
11.271, I (2.16) 

950 + 020 (24.13 '.511 • "1 
.110 

(4.32) 
L005 '001 1.13 '.025) 

T I 

.025 REF. ~ 

~ 
--1 L.OI8!.OO2 

1.46t.OSI 

1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions i.010 ( ±O.25mm) unless otherwise shown. 

Ordering Information 

Example: HM 1 - 6611 A - 9 

HARRIS MEMORY-.I T T lLTEMPERATURE 

PACKAGE ~ VERSION 

DEVICE 

TEMPERATURE RANGE 

.320 MAX. 
(1.131 .. 
11.&21 

.010 t.OO2 -u-
1.25!.OSI 

MILITARY INDUSTRIAL COMMERCIAL 

PACKAGES A-2 -2 A-9 -9 D-5 

FLAT PACKAGE 9- YES YES NO NO NO 

CERAMIC D.I.P. 1- YES YES YES YES YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 

©IC MASTER 1978 
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m HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

HM-76XX 
GENERIC PROM FAMILY 

ORGANIZATIONS 

PART *OUTPUT TOTAL WORDS X 
NUMBER BITS BITS/WORD 

HM-7602 OC 256 32 X 8 
HM-7603 TS 

HM-7610 OC 1024 256 X 4 
HM-7611 TS 

*OC - Open-Collector 
HM-7620 OC 2048 512 X 4 *TS - Three-State 
HM-7621 TS * APU - Active Pull-Up 

HM-7640 OC 4096 512 X 8 
HM-7641 TS 

HM-7642 OC 4096 1024 X 4 
HM-7643 TS 
HM-7644 APU 

FEATURES 

• Common D. C. Electrical Characteristics and Programming Procedure 

• Simple, High Speed Programming Procedure (1 Second per 1024 Bits, 
Typical) 

• Expanda~~e - "Open-Collector" or "Three-State" Outputs and Chip 
Enable Inputs 

• Inputs and Outputs TTL Compatible 
.. Low inpui Curreni - 400/JA Logic "0", 40/JA Logic "j" 
• Full Output Drive - 16mA Sink, 2mA Source 

• Fast Access Time - Guaranteed for Worst Case N 2 Sequencing, Over 
Commercial and Military Temperature and Voltage Ranges 

• Pin Compatible with Industry Standard PROM's and ROM's 

DESCRIPTION 

The HM-76XX Generic PROM's comprise a completely compatible family hav
ing common D.C. electrical characteristics and identical programming require
ments. They are fully decoded, high speed, field programmable ROM's and are 
available in all commonly used organizations, with both open-collector and 
three-state outputs. All bits are manufactured storing a logical "1" (outputs 
high), and can be selectively programmed for a logical "0" (outputs low.) 

The nichrome fuse technology is the same as is used in the JAN approved MI L 
38510/201 PROM and in all other Harris PROM's. 

The field programmable PROM can be custom programmed to any pattern using 
a simple programming procedure. Schottky Bipolar circuitry provides fast ac
cess time, and features temperature and voltage compensation to minimize 
access time variations. 

All pinouts are compatible to industry standard PROM's and ROM's. 

In addition to the conventional storage array, extra test iOINS and cQlumns are 
included to assure high programmability, and guarantee parametric and A.C. 
performance. Fuses in these test rows and columns are blown prior to ship
ment. 

Copyright 0 Harris Corporation 1976 
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PACKAGES 

HM-760217603, HM-761017611 
HM-762017621 

16 LEAD D.I.P.* 

1--·160--IL~r 

m~ 8 
---I I-!!! -\\- .010 r- - ~ - r:1~ - -.--

.100 .018 ±.IJ03 .125 ~ .. 8J8 15° ±.003 

HM-764017641 

24 LEAD D.I.P.* 

HM-764217643 

18 LEAD D.I.P.* 

HM-7644 

16 LEAD D.I.P.* 

1. All DIMENSIONS IN INCHES. 
2. All DIMENSIONS i.Ol0 UNLESS 

OTHERWISE SHOWN. 

*Also Available 
in FlatpacKs 
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S"ECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

Output or Supply Voltage (Operati~g) 7.0V 

Supply Current 650mA 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 

Storage Temperature . + 1500 C 

Operating Temperature (Ambient) + 1250 C 

Maximum Junction Temperature + 1750 C 

ELECTRICAL CHARACTERSITICS (OPERATING) 

Stresses above those listed under the II Absolute Maximum 

Ratings" may cause permanent damage to the device. This 

is a stress only rating and functional operation of the device 

at these or at any other condition above those indicated 

in the operational sections of this specification is' not im

plied. (While programming, follow the programming speci

fications.) 

HM-76XX-5 (VCC= 5.0V :t 5%, T A = OOC to 700 C) 

HM-76XX-2,HM-76XX-8 (VCC = 5.0V:t 10%, TA = -550 C to 1250 C) 

OPEN-COLLECTOR THREE-STATE 
OUTPUT OUTPUT 

PARAMETER SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Address/Enable "1" IRA,IRE *40 *40 IlA VIH = VCC Max 
Input Current "a" IFA,IFE(1) -0.1 *-0.4 -0.1 .!0.4 rnA VIL = 0.45V 

Input Threshold "1" VIH 2.0 2.0 V VCC = VCC Min 
Voltage "0" VIL 0.8 0.8 V VCC = VCC Max 

Output Voltage "1" VOH N/A *2.4 3.4 V 10H = -2.0mA, VCC = VCC Min 
"0" VOL 0.35 ·0.45 0.35 ·0.45 V 10L = + 16mA, VCC = VCC Min 

Output Disabled "1" 10HE ·100 ·100 IlA VOH, VCC = VCC Max 
Current (2) "a" 10LE N/A *-100 IlA VOL = + 0.3V, VCC = VCC Max 

Output Leakage (2) "1" 10H *100 N/A 1J.A VOH, VCC = VCC Max 
D.C. 

Input Clamp Voltage VCL "-1.5 ·-1.5 V lin = -10mA 

Output Short Circuit lOS N/A N/A 15 70 rnA VCC = VCC Max, VOUT = O.OV 
Current One Output Only for a Max of 

1 Second. 

Power Supply Current 
HM-7602/7603 
HM-7610/1611 ICC 90 ·130 90 "130 rnA 
HM-7620/7621 

HM-7640/1641 ICC 125 ·170 125 *170 rnA VCC = VCC Max 
All Inputs Grounded 

HM-7642/1643 ICC 100 *140 100 "140 rnA 
HM-7644 

NOTES: (1) IFE Max = -1.6mA, eS3 and eS4 inputs, HM-7640/7641 only. 

(2) N/A for HM-7644, active pull-up output. 

Typical Measurements are at T A = 250 e, Vee = + 5V 

* 1 00% Tested for Dash 8 
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SPECIFICA TIONS (continued) 

ELECTRICAL CHARACTERSITICS (OPERATING) 

A.C. 

HM-7602/7603 

HM-7610/7611 

HM-7620/7621 

HM-7640/7641 

HM-7642/7643 

HM-7644 

HM-76XX-5 HM-76XlI<-2 
HM-76XX-8 

VCC 5V!5% 5V! 10% 

TA ooc to 70°C -55°C to 125°C 

SYMBOL TYP. MAX.* TYP. MAX.* 

i I i I i 

TAA 30 40 30 50 

TEA 20 30 20 40 

TAA 40 60 40 75 

TEA 15 25 15 30 

TAA 45 70 45 85 

TEA 15 25 15 30 

TAA 45 70 45 85 

TEA 30 40 30 50 

TAA 45 70 45 85 

TEA 15 25 15 30 

T AA - Address to Output Access Time 
TEA - Chip Enable Access Time (N/A HM-7644) 
* A. C. Maximum Limits Guarantee Worst Case N2 

Sequencing 

CAPACITANCE (1): TA = 25°C 

UNITS 

I 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

PARAMETER SYMBOL TYP. UNITS TEST CONDITIONS 

I 

Add. Input Cap. 8 pF VCC = 5V. V,N = 2.0V. f = 1MHz 

Output Cap. COUT 8 pF VCC = 5V. VOUT = 2.0V, f = 1MHz 

NOTE: (1) These parameters are only periodically sampled and are not 100% tested. 

SWITCHING TIME DEFINITIONS 

I 
I r--- lOV 

A.C. TEST LOAD 

Vee 
( 

•• 30oD 

i 

~ 
3.0V 

ADDRESS l~V I 

IAA_: ---,:==----O.Ov 
cs ____ ~5_V~~ ___ ~1_1;..S'! ____ OOV 

tEA_: 1_ _I I_lEA 0"'" • TEST 
I 1""" POINT 

OUTPUT f 1.5V * ,'-------
I '~ 

"0" OUTPUT 1.SV \ I T1.5V 

IR. IF < SNS 

1194 

60002 ~0 lOpF * 

n'7 

"Includes jig & probe 
total capacitance 
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PROGRAMMING 

The Generic PROM's are manufactured with all bits/outputs Logical "1" (Output High). Any desired bit/output 
can be programmed to a Logical "0" (Output Low) by following the simple procedure shown below. One may 

build his own programmer to satisfy the specifications described in Table 1, or buy any of the commercially 
available programmers which meet these specifications. These PROM's can be programmed automatically or by 

the manual procedure shown below. 

PROGRAMMING SPECIFICATIONS 

©IC MASTER 1978 

TABLE 1 

PARAMETER SYMBOL MIN. RECOMMENDED MAX. 

Address Input 

Voltage (1) 

Programming/Verify 

Voltage to VCC (2) 

Programming 

Voltage Current 

Limit 

Programming (V CC) 

Voltage Rise and 

Fall Time 

Programming Delay 

Programming 

. Pulse Width 

Programming 

Duty-Cycle 

Output Voltage 

Enable 

Disable (3) 

Output Voltage 

Enable Current 

Case Temp. 

VIH 

VIL 

VpH 

VPL 

ICCp 

tr 

tf 

td 

tp 

D.C. 

VOPE 

VOPD 

lOPE 

TC 

2.4 

0.0 

11.75 

4.5 

600 

10 

100 

10.0 

4.5 

2 

ORI 
TYP. VALUE 

5.0 

0.4 

12.0 

4.5 

600 

10 

50 

10.5 

5.0 

4 

25 

1. Address and chip select should not be left open for VIH. 

5.0 

0.8 

12..25 

5.5 

650 

10 

10 

100 

1000 

90 

11.0 

5.5 

10 

75 

2. Verification at VCC = 4.5 Volts, T A = 250 C is recommended 

to guardband performance over full temperature and voltage 

range. 

3. Disable condition will be met with output open circuit. 

UNITS 

V 

V 

V 

V 

mA 

J.Ls 
J.Ls 

J.Ls 

J.Ls 

% 

V 

V 

mA 

°c 

"'" o 
+'" o 
::l 
"0 
c: 
o 

--.Q. 
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PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of 
the selected word to be programmed. Address 
inputs are TTL compatible. An open circuit 
should not be used to address the PROM. 

2. Disable the chip by applying input highs (VIH) 
to the es input(s). es inputs (HM-7640/41 only) 
_ •• _ ... ____ : __ ... \1 ••• L __ _________ .-.I ____ !L __ ""'rL_ 

"'U;)L ,CII'all' aL v IH 'VI fJ'V~'dlll dllU Vt:llly. lilt: 

chip select is TTL compatible. An open circuit 
should not be used to disable the chip. (This 
step N/A to HM-7644). 

3. Disable the programming circuitry by applying 
an Output Voltage Disable of less than VOPD to 
the output of the PROM. The output may be 
left open to achieve the disable. 

4. Raise Vee to VPH with rise time equal to t r. 
5. After a delay equal to or greater than td, apply a 

pulse with amplitude of VOPE and duration of 
tp to the output selected for programming. Note 
that the PROM is supplied with fuses intact gen
erating an output high. Programming a fuse will 
cause the output to go low in the verify mode. 

6. Other bits in the same word may be programmed 

TYPICAL PROGRAMMING CIRCUIT 

while the Vee input is raised to VPH by app~y
ing output enable pulses to each output which is 
to be programmed. The output enable pulses 
must be separated by a minimum interval of td. 

7. Lower Vee to 4.5 Volts following a delay of td 
from the last programming enable pulse applied 
to aii output. 

8. Enable the PROM for verification by applying a 
logic "0" (VI L) to the CS input(s). 

9. If any bit does not verify as programmed, repeat 
Steps 2 through 8 until the bit has received a 
total of 1 mSec of programming time. Bits 
which do not program within 1mSec may be 
considered programming rejects. Multiple 
pulses of durations shorter than 1 mSec may be 
used to enhance programming speed. 

10. Repeat Steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory 
must be accompanied by data giving address and 
desired and actual output data of a location in 
which a programming failure has occured. 

The circuit and timing diagrams shown in Figures 1 and 2 will establish the proper programming conditions 
for the output enable pulses. This allows the use of standard TTL parts for all logic inputs to the PROM. 
Note the gate which senses the output must be input protected to withstand inputs up to 12.5 Volts during 
programming . 

AO 

Vp 

DEVICE 
BEING 
PRO-

GRAMMED 

FIGURE 1 

DATA-N 

DATA-l 

HIGH 

I ~
' ~;t~~iICURRENT 

. 

,SENSE GATE 

01 

I ~ 

Y>-" 

FIGURE 2 

DATA,N --------------, ~I:__--
U! 
-I :-'d 

• 
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AMours/BLocK DIAGRAMS 

HM-7602/03 
32x 8 

01 vee 
AO (101 

02 es Al (111 AOORESS 
10F32 

ROW 32XS 

A2112i BUFFERS DECODER MEMORY.ARRAY 

03 A4 A31131 

A3 
A4 1141 31 

04 

05 A2 
Cs 1151 

06 A1 

07 AO 

GND 08 
(91 (1) (SI (51 (41 (31 (21 (11 

Os 01 Os 05 °4 03 °2 °1 

HM-7610/11 
256x4 

A3 A4 AS AS Al 
(41 (31 (21 111 (151 

A6 vee 

A5 A7 
~ 

A4 eS2 -0 
~ 

0 
A3 eS1 ::J 

"C 
AO 01 Ao lSI C 

Al lSI 0 
Al 02 A2 III -.2· 
A2 03 Csl 

E 
1131 Q) 

Cs2 (141 CJ) 
GND 04 

(J) 

~ 
~ 

191 1101 1111 1121 as 
°4 OJ °2 °1 :c 

HM-7620/21 
512 x 4 

A3 A4 AS AS Al AS 
141 131 121 (1) 1151 (141 

A6 vee 

A5 A7 

A4 A8 

A3 cs 
AO 01 

Ao 151 

02 Al 16) 

Al A2 111 

A2 03 
Cs 

GND 04 

(91 (101 1111 \121 
04 OJ 02 01 
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PINOUTS/BLOCK DIAGRAMS (continued) 

HM-7640/41 
512 x 8 

A7 vee 
"3 "4 "5 ". "7 '" /51 /41 /31 /21 111 (23) 

A6 

~: 
I I I I 

:~ 
A8 

~DRESS 

I.e: 
BUFFERS 

A5 

A4 eS1 
~ Cf~ • I I niiW 

I I • 
DECODER 

A2 eS3 

A1 eS4 

AD 08 

01 07 

02 06 

03 05 
1171 1161 1151 1141 1131 (111 (101 lSI 

GND 04 08 °7 06 Os 04 03 °2 °1 

*Internal Connection, recommended to be left open circuit. 

HM-7642/43 
1024 x 4 

A4 AS A6 A7 A8 AS 
/31 /21 III /171 1161 /151 

A6 vee 
'-
0 A5 A7 ..... 
0 A4 :J AS 
"C A3 c:: A9 
0 AD 0 01 

E Al 02 
AD /51 
Al (6) 

Q) A2 (7) 

en A2 03 
A3 (41 

.~ ~iIS~ 
i: V V V V as 
J: 

1111 1121 (lJI !l41 
o. 03 02 01 

HM-7644 
1024 x 4 

A4 AS As A7 AS A9 
131 12/ III 1151 1141 1131 

A6 vee 
A5 A7 

A4 AS 

A3 A9 

AD 01 AO 1M 
Al 161 

Al 02 A2 m 
"3/41 

A2 03 

GND 04 

1101 (11) 

03 02 
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T~PICAl A.C. CHACTERISTICS 

70 

60 

40 

30 

40 

30 

c: 
~ 20 
~ 

10 

ADDRESS TO OUTPUT DELAY 
VS. TEMPERATURE 

VCC = 5.0V HM-7644 11 
Cl=30pF II HM-7642/43l 
D.C. load = 16mA HM-7640/41 '\. 

HM-7620/21 "" 
HM-7610/11 

HM-7602/03,,,,, "" 

~ "" '" , r---. 
"''' "-t----... , 

-550 00 700 

T(OCI 

CHIP SELECT TO OUTPUT DELAY 
VS. TEMPERATURE 

HM-7~40/41 

HM-7602/03 

HM-7620/21 
HM-7610/11 

VCC = 5.0V HM-7642/43 
Cl = 30pF 
D.C. load = 16mA 

-550 00 250 700 

nOCI 

--
-

1250 

------
--------

1250 

70 

60 

~ 50 
c( 
~ 

40 

30 

40 

30 

~ 20 
~ 

10 

m 

ADDRESS TO OUTPUT DELAY 
VS. SUPPLY VOLTAGE 

TA = 250 C 1 HM-7644 1 CL. = 30pF HM-7642/43J 
D.C. load = 16mA HM-7640/41; . '\. 

I.... 

4.5 4.75 

HM-7620/21 
'\. HM-7610/11 

HM-7602/030 '\. . \. 

"C'\.. X 
'\..x 

5.0 

VCC(V) 

" " 5.25 

CHIP SELECT TO OUTPUT DELAY 
VS. SUPPLY VOLTAGE 

......... HM-7640/41 

......... HM-7602/03 

...... 
HM-7620/21 
HM-7610/11 

TA = 250 C HM-7642/43 
Cl = 30pF 
D.C. load = 16mA 

4.5 .4.75 5.0 5.25 

VCC(VI 

HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 
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m HARRIS HM-7610A/n1A 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 

i 

256 x 4 piROM 
HM-7610A - Open Collector Outputs 

HM-7611A - "Three State" Outputs 

Features 

.- 4Gm. MAXiMUM ADDRESS ACCESS TiME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE 
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR 
RELIABILITY 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CAST N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT
AGE RANGES. 

• INDUSTRYS HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH INDUSTRY STANDARD PROM's AND ROM's 

Description 

The HM-7610A/11A are fully decoded high speed Schottky TTL 1024-
Bit Field Programmable ROMs in a 256 word by 4 bit/word format with 
open collector (HM-7610A) or "three state" (HM-7611A) outputs. 
These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a 
16 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

The HM-7610A/l1A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

Th:$ PROM ;5 intended for use iii state of the Clr l uilra high speed iogic 
systems. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

Functional Diagram 
A4 A5 Ai A7 
(31 (21 111 (151 

I I I I 

ONE OF 16 
ROW _ 

DECODER 

Copyright © Harris Corporation 1977 

1'>nn ... vV' 

16 x 64 
MEMORY 
ARRAY 

(101 
03 

VcC-U61 
GND- (8) 

(12) 
01 

I Pinouts 
I 

TOP VIEW - D.I.P. 

TOP VIEW - FLATPACK 

A6 

A5 

A4 

A3 

Ao 

Al 

A2 

GND 

PIN NAMES 

AO- A7 
CEl - CE2 

01 - 04 

Vee 
A7 

CE2 

CEI 

01 

02 

03 

04 

ADDRESS INPUTS 
CHIP ENABLE INPUTS 
DA TA OUTPUTS 

Logic Symbol 

Refer to Harris Sales Offices for additional specifications. 
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! Packaging 
1. All dimensions in inches; miHimeters are shown in parentheses. 
2. All dimensi.ons ±.010 (±O.25mm) unless otherwise shown. 

16 LEAD CERDIP 

HM1 - 7610A/11A 
16 LEAD EPOXY D.I.P. 

HM3 - 7610A/11A 

~: : ~,;,,;,;: : ! ~ . ~~:=~ 
mtJm4I~'1 

~:::::::I 1--.300 (1-6~ 

--.250(6.35)--

1::I==:c:=:o:::z,_===:z=_::o:===z:::_:-:z::::z:-::o_ :o:::::o=d(~_:) 

~
I __ -I .750t.020U9-0st.SlI -1---.-

L __ .~ , 

.160 , , I 
14.061 ' I I 1 ' '. 

I U U i i .0lOMIN. L 
.• 1.511 

--il--j I- -I -\ \-
.0181.003.060 .100 TVP. OO-ISO .0101.003 
1.46t .081 11.521 12.541 1.251.081 

PIN ONE 

16 LEAD FLATPACK 
HM9 -7610A/11A 

-11-· ... '·OO51.~.:O"1 "'. SEAT'~ 

.: I. , j :~ i~W 
1. L- ~.375±.020~.285±.015 IJs0±I.~:5~01 ~ ~ 
TVP. (9.521.0511 (7.23 ±.38) ~ .085 MAX. 
(1.27) I (2.16) 

.950 ±.020 (24.131.51) • 

L0051.001 (.13 !.025) 

T I 

.025 REF. ~ 

- - - --'-; .- J -.-( 
.125(3.18) " .0301.76~·' -*--- " 00 -150 

-II- ~ 
.OI8!.OO3 .100TYP. .060 
(.46!.08) (2.54) 11.52) 

Ordering Information 

HM 1 - 76XX - 5 

HARRIS J 1 D~E LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 OOC to 750 C 
1 - Cerdip 8 Dash 8 Program 
3 - Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLAT PACK 

-2 YES NO YES 

-5 YES YES NO 

-8 YES NO YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cat,ltioned to verify that data sheets are current before placing orders. 
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HARRIS HM-7620A/21A 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 512 x 4 PROM 

HM-7620A - Open Collector Outputs 
HM-7621A - 'Three State" Outputs 

Features 

~ 45:-::; !,J!AX~~.~U~.~ ADCRr:SS ACCeSS TiiviE 

• "THREE STATE" O~ OPEN COLLECTOR OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE 
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR 
RELIABILITY. 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOL T
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH INDUSTRY STANDARD PROM's AND ROM's. 

Description 

The HM-7620A/21A are fully decoded high speed Schottky TTL 2048-
Bit Field Programmable ROM's in a 512 word by 4 bit/word format with 
open collector (HM-7620A) or "three state". (HM-7621A) outputs. 
These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a 
16 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

The HM-7620A/21A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and AC. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

Thi:> PROM is intended for use in state of the art ultra high speed logic 
systems. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

Functional Diagram 
A4 A5 A6 A7 As 
(3) (2) (1) (15) (14) 

I I I I I 

ONE OF 32 
ROW 

DECODER 

Copyright © Harris Corporation 1977 
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32x 64 
MEMORY 
ARRAY 

1101 
03 

1111 
~ 

VCCK (16) 
GNDz (8) 

1121 
°1 

Pinouts 

TOP VIEW - D.I.P. 

Vee 
A7 
AS 

TOP VIEW - FLATPACK 

A6 

A5 

A4 
A3 

AO 

A1 

A2 

GND 

PIN NAMES 

AO-AS 
CE 

01 - 04 

Vee 
A7 

AS 

IT 

01 

02 

03 

04 

ADDRESS INPUTS 
CHIP ENABLE INPUT 
DATA OUTPUTS 

logic Symbol 

EE 

AO 

A1 

A2 01 

A3 02 

A4 03 

A5 04 

A6 

A7 

AS 

Refer to Harris Sales Offices for additional specifications. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.OlD (±O.25mm) unless otherwise shown. 

16 LEAD CERDIP 
HMl-7620A/21A 

~~,;,,;,J ,:~ iE:::::31 
~41R'1 . 160 I I I 

14.061 I I I 1 I I 

I U ~ i i .020 MIN. L 
., 1.511 

-11- -I r -I -\\-
.018±.003 .060 .100 TVP. 00-150 .010±.003 
1.46 ± .081 11.521 12.541 1.25 ± .081 

PIN ONE 

16 LEAD FLATPACK 
HM9-7620A/21 A 

-lr""OO' '~:'''' " . '''Till 
~ . I. , I !~ i~W 

.oso L~'37S!'020~'28S!'0IS l(r~I.~i5~01 ~ ~ 
TYP. (9.S2 !.OSII (7.23 !.38)--1 .08S MAX. 
(1.27) I (2.16) 

.950 ±.020 (24.13!.511 • 

LOOS !.001 1.13 !.0251 

t I 
.025REF"~ 

16 LEAD EPOXY D.I.P. 
HM3-7620A/21 A 

~:::::::I 
_
I~_.J .750t.020(19.05t.51) 0 1.-

1:z==z:::::o:=_:c:z:::_:::z::::oc_=""_==::r=_-:::o:::::::I=d(i.~~1 
_ _ -1- . -.- J -.- /: .'25~ --11- " .o'4J1.'!'.f 00-15D 

.018 t.D03 .1DO TYP. ..060 
(.46 t.081 (2.54) (1.521 

Ordering Information. 

HM 1 - 76XX - 5 

HARRIS J 1. ~E LTEMPERATURE 
MEMORY . NUMBER 2 -550C to 1250C 

PACKAGE 5 ()OC to 750 C 
1 - Cerdip 8 Dash 8 Program 
3 - Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLAT PACK 

-2 YES NO YES 

-5 YES YES NO 

-8 YES NO YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HARRIS HM-7640A/41A 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 512 x 8 PROM 

HM-7640A - Open Collector Outputs 
HM-7641A - "Three State" Outputs 

Features 
• 60ns MAX!MUftA ADDRESS ACCESS T:rt.E 

• "THREE STATE" OUTPUTS AND FOU~ CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOL T
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LOW INPUT LOADING 

Description 
The HM-7640A/41 A are fully decoded high speed Schottky TTL 4096-
Bit Field Programmable ROMs in a 512 word by 8 bit/word format and is 
available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-7640A/41A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enahle inputs on the HM-7640A/41.8 .... • ... here CE i I 

and CE2 low and CE3 and CE4 high enables the chip. 

Functional Diagram 

Copyright © Harris Corporation 1977 
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64x64 
MEMORY 
ARRAY 

I 
(13) 

I 
'(14) 

04 Os 

Vcc· (24) 
GNO- (12) 

(15) 

De 
(16) 

07 

(17) 

De 

Pinout 

TOP VIEW - D.I.P. 

A7 Vcc 
A6 23 AS 
A5 22 N. C. 

A4 21 GEl 
A3 20 CE2 
A2 19 CE3 

7 lS CE4 

S 17 Os 
16 07 

10 15 06 

11 05 
GND 12 04 

TOP VIEW - FLATPACK 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

01 

02 

03 

GND 

PIN NAMES 

AO- AS 
01 - Os 

CE 1, CE2, CE3, CE4, 

VCC 
AS 
N.C. 

CEl 
CE2 
CE3 

CE4 

Os 
07 

06 

05 

04 

ADDRESS INPUTS 
DATA OUTPUTS 

CHIP ENABLE INPUTS 

Logic Symbol 

01 

°2 

r~: t06 
°7 
Os 

Refer to Harris Sales Offices for additional specifications. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.010 (±O.25mm) unless otherwise.shown. 

24 LEAD CERDIP 
HM1-7640A/41A 

",,1::: ::::::::1 
220IlAX 530 1t

··10115.411~ 
1---1.2IO! 020mO! 511 ----1 ~ r l1341l-1 
~~ :: 
175(4451 TT 
T 100 --' L It- .1l4O!.020-I 12.54), ,- .OII!.OO3__ 11.O2!.511 _-

~!~ ~ ~ 

24 LEAD FLATPACK 
HM9-7640A/41A 

liPINONE 
====:::;;>1111 

j·~i:':;I:li~ 
f ~. L.015+.002 

.050' . .380sq.-t-- .330,_ 1.38+ .0021 
(1.270) 19.652) (8.382) 

1.045126.5431 

'1 L r- .380 19.6521--1 

l====§§~s~=====! 900 coo 0 cop 

L.OO5 1.1271 (REF) J L. 
.0381.9651 .08512.159) 

24 LEAD EPOXY D.I.P. 
HM3-7640A/41 A 

"" [:::::::::J I 1.2SOt.020131.15t.51l~ 
.ISO 

~.",~-fi 
-it-- .030 "f 

.DIU.OO3 .100 TYP. .060 . (.161 
(,46 t.08I (2.541 11.521 

Ordering Inlormation 

HM 1 - 76XX - 5 

HARRIS J 1 ~E LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 ODC to 750 C 
1 Cerdip 8 Dash 8 Program 
3 - Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLAT PACK 

-2 YES NO YES 

-5 YES YES NO 

-8 YES NO YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders_ 
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HARRIS HM-7640AR/41AR 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 512 x 8 PROM 

HM-7640AR - Open Collector Outputs 
HM-7641AR - "Three State" Outputs 

Features 
• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS WITH THREE CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LATCHED OUTPUTS 

• INPUT LOADING IS - 100PA, MAXIMUM 

Description 
The HM-7640AR/41AR are fully decoded high speed Schottky TTL 
4096-Bit Field Programmable ROMs in a 512 word by 8 bit/word format 
and is available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-7640AR/41 AR contain test rows and columns which are in 
addition to the storage array to assure high programmability and guarantee 
parametric and A.C. performance. The fuses in these test rows and col
umns are blown prior to shipment. 

There are three chip enable inputs on the HM-7640AR/41AR: CE1, 
CE210w and CE3 high enables the chip. 

HM-7640AR/41AR are operated in the Transparent Read mode by 
holding the strobe inpui. high throughout the read operation. This is the 
normal read mode where the three chip enable inputs will control the 
outputs. 

In Latched Read mode, bringing the strobe input low will latch the out
puts and chip enable inputs. If the device is disabled, when the strobe 
input goes low the outputs will be latched in the high impedance state. 
If the device is in the latched mode the strobe input must be brought 
high to allow the outputs to respond to new address or chip enable con
ditions. 

Functiona; Diagram 

Copyright © Harris Corporation 1977 
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ShSt 
~Y 
ARRAY 

VCC- I241 
GND- 1121 

Pinouts 

TOP VIEW - D.I.P. 

A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
°1 
°2 
03 

GND 

VCC 
AS 
N(; 

CEI 
CE2 
CE3' 
STR 
Os 
'°7 
06 
°5 
04 

TOP VIEW - FLATPACK 

A7 vcc 
A6 =J-!~--::+-:hLZ;::::: AS 
A5 NC 
A4 eEl 
A3 C~ 
A2 CE3 
Al STR 
AO Os 
01 07 
02 06 
03 05 

GND 04 

PIN NAMES 

AO-As 
0, -os 

CEl, CE2, CE3 
STR 

ADDRESS INPUTS 

DATA OUTPUTS 

CHIP ENABLE INPUTS 

LATCH INPUT 

Logic Symbol 

I 
CE 1 
CE2 tOl CE3 
STR °2 

AO 
03 A1 

A2 °4 
A3 
A4 °5 

A5 06 
AS 
A7 °7 

As Os 

Refer to Harris Sales Offices for additional specifications. 
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ABSOLUTE MAXIMUM RATINGS 

Output or Supply Voltage (Operating) 
Address/Enable Input Voltage 
Address/Enable Input Current 
Output Sink Current 

Specification s 

-0.3 to +7 .OV 
5.5V 

-20mA 
100mA 

Storage Temperature -650C to +1500C 
Operating Temperature (Ambient) -550C to +1250C 
Maximum Junction Temperature +1750C 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM - 7640AR/41AR - 5 (VCC = 5.0V .2:5%, T A = OoC to'+750C) 
HM - 7640AR/41AR - 21 (VCC = 5.0V .2:10%, TA = -550C to +1250C) 
Typical measurements are at T A = 250C VCC = +5V 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

IIH Address/enable "1" - 0.0 +25 J.1A VIH = VCC Max. 
IlL Input Current "0" - -50 -100 J.1A VIL = 0.45V 

VIH Input Threshold "1" 2.0 1.5 - V VCC = VCC Min. 
VIL Voltage "0" - 1.5 O.S V VCC = VCC Max. 

VOH Output "1" 2.4 3.2 - V 10H = -2.0mA, VCC = VCC Min. 
VOL Voltage "a" - 0.35 0.50 V 10L = +16mA, VCC = VCC Min. 

10HE Output Disable "1" - 0.0 +40 J.1A VOH, VCC = VCC max 
10LE Current "0" - 0.0 -40 J.1A VOL = +0.3V, VCC =VCC Max 

VCL Input Clamp Voltage - - -1.2 V liN = -1SmA 

lOS Output S.C. Current -20 - - 70 mA VCC = VCC Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second 

ICC Power Supply Current - 120 170 mA VCC = VCC Max. All Inputs 

~ 

o .... 
o 
:::l 

"C 
c: 
o Grounded ----0-

NOTE: Positive current defined as into device terminals. 

A.C. F:LECTRICAL CHARACTERISTICS (Operating) 

HM-7640AR/41AR-5 HM-7640AR/41AR-5 
5V..:t5% 5V..:t10% 

ooc - +750C -550C - + 1250C 

SYMBOL PARAMETER MIN TYP MAX* MIN TYP MAX* UNITS TeST CONDIT. 

TAA Address Access Time - 45 60 - 50 SO ns Latched or 
TEA Chip Enable AccessTime - 20 40 - 30 50 ns Transparent 

TADH Address Hold Time 0 -10 - 0 -10 - ns Latched Only 
TCDH Chip Enable Hold Time 10 0 - 10. 0 - ns 
TSW Strobe Pulse Width 30 15 - 30 15 - ns 
TSL Strobe Latch Time 60 35 - SO 45 - ns 
TDL Strobe Delatch Time - - 40 - - 50 ns 

TCDS Chip Enable Set-Up Time 40 - - 40 - - ns 

* A.C. Max. limits guarantee worst case N2 sequencing. 

CAPACITANCE: T A = 250 C 

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS 

CINA. CINCE I nput Capacitance 12 pF VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT Output Capacitance 12 pF VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS (TRANSPARENT MODE) 

CEl.&CE2 
3.0V 

ADDRESSES 1.5V 1.5V 1.5V 
O.OV 

CE3 

I 
1.5V 

I 
OUTPUTS 

TAA I I I I -I .-

I 1 
~ 

TEA Ii TEA r-
OUTPUTS 

NOTE: Strobe input must remain high throughout read cycle while in transparent mode. 

SWITCHING TIME DEFINITIONS (LATCHED MODE) 

ADDRESS ___ _ f 1.5V 

I * 1.5V 

TADH~ ~I· t:== T
CDS 

~ 1.5V 

~1 ________ ~ ____ ~ 

CHIP ENABLE 
~2--------~----~ 

I 

STROBE 

OUTPUT 

I· 
I 
~ 

PROM 
OUTPUT 

TCDH tTsw '1' 1.5V -;L ~ 1.5V 

.) 

TAA 

TSL ==r'.5V 

A.C. TEST LOAD 

OxO--~""'-""---<O TEST POINT 

600n~ ::r=30PF* 

~ *lncludesJig 

Programming 

and Probe Total 
Capacitance 

¥ 1.5V 

.j. TCO-j 

1.

5V 7f ~~ 
~ TDL 

> 

3.0V 

O.OV 

3.0V 

O.OV 

3.0V 

O.OV 

T.S 

3.0V 

O.OV 

T.S. 

The HM-7640AR/41 AR PROMs are manufactured with all bits/outputs logical "1" (output high). Any desired bit/output 
can be programmed to a logical "0" (output low) by following the simple procedure shown below. One may build his own 
programmer to satisfy the specifications described in the table, or use any of the commercially available programmers which 
can meet these specifications. This PROM can be programmed automatically or by the manual procedure shown below. 

1208 ©IC MASTER 1978 

, 
... ~ 



PROGRAMMING SPECIFICATIONS 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS 

VIH Address Input 2.4 5.0 5.0 V 
VIL Voltage (1) 0.0 0.4 0.8 V 

VPH (2) ProgramminglVerify 12.0 12.0 12.5 V 
VPL (3) Voltage to VCC 4.5 4.5 5.5 V 

IILP 
Programming Input - .250 .500 mA 
Low at VPH 

tr Programming (VCC) 1.0 1.0 10.0 Ils 
tf Voltage Rise and Fall Time 1.0 1.0 10.0 Ils 

td Programming Delay 10 10 100 Il s 

tp Programming Pulse Width (4) 90 100 110 Il s 

D.C. Programming Duty Cycle - 50 90 % 

VOPE Output Voltage Enable 10.5 10.5 11.0 V 
VOPD (5) Disable 4.5 5.0 5.5 V 

lOPE Output Voltage Enable Current - - 10.0 mA 

TC Case Temperature - 25 75 oC 

During programming the chip must be disabled for proper operation. 

NOTES: 1. No inputs should be left open for VIH. 
2. VPH source must be capable of supplying one ampere. 
3. It is recommended that dual verification be made at VPL min. and VPL max. 
4. Note step 10 in programming procedure. 
5. Disable condition will be met with output open circuited. 

PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
word to be programmed. Address inputs are TTL com
patible. An open circuit should not be used to address 
the PROM. 

2. Bring the CEl and CE2 inputs high and the CE3 input 
low to disable the device. The deselecting of the de
vice during programming is an essential step in cor
rectly programming this and all other Harris PROM's. 
The chip enables are TTL compatible. An open circuit 
should not be used to disable the chip. 

3. Apply a logical "1" to the strobe input to place the 
chip in transparent read mode which is essential during 
programming. The strobe must remain high throughout 
the entire programming procedure. 

4. Disable the programming circuitry by applying a volt
age disable of VOPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

5. Raise VCC to VPH with rise time equal to t r. 

6. After a delay equal to or greater than td, apply a pulse 
with amplitude of VOPE and duration of tp to the 
output selected for' programming. Note that the 

_ PROM is suppUed with fuses intact generating an out
put high. Programming a fuse will cause the output to 
go low in the verify mode. . 

7. Other bits in the same word may be programmed while 
the VCC input is raised to VPH by applying output en
enable pulses to each output which is to be program-

©IC MASTER 1978 

med. The output enable pulses must be separated by a 
minimum interval of td; 

8. Lower VCC to 4~5 volts following a delay of td from 
the last programming enable pulse applied to an out
put. 

9. Enable the PROM for verification by applying a logic 
"0" to CEl and CE2 and a logic "1" to CE3. Repeat 
verification at V CC = 5.5 volts. 

10. If any bit does not verify as programmed, repeat steps 
2 through 9 until the bit has received a total of 1 mSec. 
of programming time. Bits which do not program with
in 1 mSec. are programming rejects. No further attempt 
to program these parts should be made. 

11. Repeat steps 1 through 10 for all other bits to be pro
grammed in the PROM. 

12. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and actual 
output data of a location in which a programming fail
ure has occurred. 

TYPICAL PROGRAMM-ING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard TTL 
parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 12.5 
volts during programming. 
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Vp 

~5V ______ ~~~~---' 
____ ~STR VCC 

AO 08 

DEVICE 
I BEING I 
PROGRAMMED 

*NOTE: The strobe input must remain high 
throughout the programming procedure. 

CE3 & CE4 

FIGURE 1 

VPH ___ -jt_~_O _____ 1 

VCC I 90% 
VPl 

/ 
HIGH VOL TAGEI 

CURRENT TTL GATE 

DATA ··8 

DATA - 2 

DATA 1 

>-----01 

>------08 

"- SENSE GATE 

VIH 

'---------- Vil 

.---------- VIH 

Vil 

~O 

ft;i 
vope-_-_-_-_-_-~n ... ___ _+_II------

I , 
-itdr I 

_-----'i ht.....-.-+-I __ 

nl 
-----'-~H= -

FIGURE 2 

NOTE: The strobe input must remain high throughout the programming procedure. 

This timing diagram shows device terminal conditions. Each positive going 
data pulse at the terminal blows the corresponding bit resulting in a low out
put in that bit, therefore a low input at the DATA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.010 (±O.25mm) unless otherwise shown. 

24 LEAD CERDIP 
HM1 -7640AR/41AR 

220lIAll ... 1t"1"'I.·~ 
1---'.2IOt.02013Ut.51!---i~ r l1:1.---1 
~-1 " 
11514.451 - - - -rt I I 

24 LEAD EPOXY D.I.P. 
HM3 - 7640AR/41AR 

"" [:::::::::J 
/' 1.258t.02O(31.7st.511~ - .158 

~ ~ 11Ti 
-I... ~ .030 '--{ T ICICI~ '-- Il- .000t.

02O -I 12.5411 1- -.GII!.OO3 IUlt.51!-
t4Ct.lll/- "-I" 

.OlJ-tOO3 .II1OTYP. ._ 1.781 , .Olot.OO2 

24 LEAD FLATPACK 
HM9 -7640AR/41AR 

I,"NONE 
1 24 

12 13 

L: ~30 L.015+.002 
.050 .380 sq.. 1.38 + .0021 

(1.2701 (9.6521 (8.3821 

1.045126.5431 I 1 L [-380 (9.
65211 . 

c======{§§~~~~======!l ~aaaQQaD~ 
L.OOS('127l (REFJ J L. 

.038 (,965) .085 (2.1591 

C.4HOII (2.541 (1.521 

Ordering Information 

HM 1 - 76XX - 5 

HARRIS I I ~E LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 QOC to 750 C 
1 - Cerdip 8 Dash 8 Progr:am 
3 - Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLAT PACK 

-2 YES NO YES 

-5 YES YES NO 

-8 YES NO YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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Features 
• 60ns iv'iAXiiviUivi ADDRESS ACCESS TiiviE 
• "THREE STATE" OUTPUTS WITH TWO CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 
RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMINC? YIELD 

• PIN COMPATIBLE WITH THE 82S115 

• LATCHED OUTPUTS 

• INPUT LOADING IS - 100PA MAXIMUM 

Description 
The HM-7647R is a fully dec6ded high speed Schottky TTL 4096-Bit 
Field Programmable ROM in a 512 word by 8 bit/word format and is 
available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. Th~ HM-
7647R has three state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The pinout is identical to the 82S115 PROM. 

The HM-7647R contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A. C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are two chip enable inputs on the HM-7647R. CEi !O'..A! and CE2 
high enables the chip. 

HM-7647R is operated in the Transparent Read mode by holding the 
strobe input high throughout the read operation. This is the normal read 
mode where the two chip enable inputs will control the outputs. 

In Latched Read mode, bringing the strobe input low will latch the out
puts and chip enable inputs. If the device is disabled, when the strobe 
input goes low the outputs will be latched in the high impedance state. 
If the device is in the latched mode the strobe input must be brought 
high to allow the outputs to respond to new address or chip enable condi
tions. 

Functional Diagram 

1212_ 

Preliminary 

HM-7647R 
512 x 8 PROM 

Pinout 

TOP VIEW - D.I.P. 

A3 Vcc 
A4 A2 
A5 A1 
A6 AO 
A7 eEl 
AS CE2 
01 STR 
02 AS 
03 07 

as 

GND 

TOP VIEW - FLATPACK 

A3 Vcc 
A4 A2 
A5 Al 

AS AO 

A7 eEl 

As CE2 

01 STR 

02 as 

03 07 

04 06 

N.C.~ 
GND 

~~~O5 
N.C. 

PIN NAMES 

AO-As ADDRESS INPUTS 
01 - Os DATA OUTPUTS 

CEl . CE2 CHIP ENABLE INPUTS 
STR LATCH !NPUT 

Logic Symbol 

cr,~ ~o, CE2 

"~ ~~ AU 

Al 
03 

A2 04 

A3 

A4 
05 

1 

A5 06 

A6 

A7 
07 

AS Os 

Refer to Harris Sales Offices for additional ~pecifications. 
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ABSOLUTE MAXIMUM RATINGS 
Specifications 

Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 
Address/Enable Input Current -20mA 
Output Sink Current 100mA 

Storage Temperature -650 C to +1500C 
Operating Temperature (Ambient) -550 C to +1250 C 
Maximum Junction Temperature +1750 C 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the oPerational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 

D.C. ELECTRICAL CHARACTERISTICS (Operating) 

SYMBOL PARAMETER MIN TYP 

IIH Address/enable "1" - 0.0 
IlL Input Current "0" - -50 

VIH Input Threshold "1" 2.0 1.5 
VIL Voltage "0" - 1.5 

VOH Output "1" 2.7 3.3 
VOL Voltage "0" - 0.35 

10HE Output Disable "1" - -
10LE Current "0" - _<... 

VCL Input Clamp Voltage - -

lOS Output S.C. Current -20 -

ICC Power Supply Current - 135 

HM-7647R-5 (VCC = 5.0V '±5%, TA = ooC to +750 C) 
HM-7647R-2 (VCC = 5.0V .±10%, TA =-550 C to +1250 C) 
Typical measurements are at T A = 250 C, VCC = +5V 

MAX UNITS TEST CONDITIONS 

+25 fJA VIH = VCC Max. 
-100 fJA VIL = 0.45V 

- V VCC = VCC Min. 
0.85 V VCC = VCC Max. 

- V IOH = -2.OmA, VCC = VCC Min. 
0.45 V 10L = +16mA, VCC = VCC Min. 

+40 fJA VOH, VCC = VccMax. 
-40 fJA VOL = 0.3V, VCC = VCC Max. 

-1.2 V liN = -18mA 

-70 mA VCC = VCC Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second 

170 mA VCC = VCC Max. All Inputs 
Grounded 

NOTE: Positive current defined as into device terminals. 

A.C. ELECTRICAL CHARACTERISTICS (Operating) 

HM -7647R-2 HM· 7647R-5 
5V± 10% 5V±5% 

-550C to +125OC OOC to +700c 

SYMBOL PARAMETER MIN TYP MAX· MIN TYP MAX· UNITS TEST CONDIT. 

TAA Address Access Time - 40 60 - 50 80 ns 
TEA Chip Enable Access Time - 30 40 - 30 50 ns Transparent 

TADH Address Hold Time 0 -10 - 0 -10 - ns Latched 
TCDH Chip Enable Hold Time 10 0 - 10 0 - ns 
TSW Strobe Pulse Width 30 15 - 30 15 - ns 
TSL Strobe Latch Time 60 35 - 80 45 - ns 
TDL Strobe Delatch Time - - 40 - - 50 ns 

TCDS Chip Enable Set-Up Time 40 - - 40 - - ns 

*A.C. Max. limits guarantee worst case N2 sequencing. 

CAPACITANCE: T A = 250 C 

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS 

CINA, CINCE Input Capacitance 12 pF VCC = 5V, VIN = 2.0V, f = 1MHz 

tOUT Output Capacitance 12 pF VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS (TRANSPARENT MODE) 

ADDRESSES CE,_' -----3fE t 30V 

CE2 ---- I 1.5V!/ ~ 1.5V I T
O
::

V 

OUTPUTS ~ ~ 

~ TAA F=l TEA A~ .~ 

,....-------- 3.0V 
1.5V 

'------------- O.OV 

OUTPUTS 

~I 
NOTE: Strobe input must remain high throughout read cycle while in transparent mode. 

SWITCHING TIME DEFINITIONS (LATCHED MODE) 

ADDRESS--------t~~1.~5V-----t=------TC-D-S----------T-A-D--H~~-1-.5_V ________________ _ 

"1- --i 

3.0V 

O.OV 

~1 ________ ~ ______ ~ 

CHIP ENABH2 _____ -'--__ ~~ 1.5V I ¥l ~.5V 
3.0V 

STROBE 

OUTPUT 

O.OV t T SW --. .. ..,...1·1------ T CDH -----<1_-+4-. - T CD---1 
3.0V 

O.OV 
,-!. ___ '::Lr ___ .-tr '5V 'SV 1TOL ~ ~ 
~ TAA ==r'---1.5-V-----------~) T.S 

PROM OUTPUT 

A.C. TEST LOAD 

~300n 
OX~TESTPOINT 

soon 30pF* P * Includes Jig 
and Probe Totai 
Capacitance 

Programming 

The HM-7647R PROM is manufactured with all bits/outputs logical "1" (output high). Any desired bit/output can be pro
grammed to a logical "0" (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commercially available programmers which can meet 
these specifications. This PROM can be programmed automatically or by the manual procedure shown below. 
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PROGRAMMING SPECIFICATIONS 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS 

VIH Address Input 2.4 5.0 5.0 V 
VIL Voltage (1) 0.0 0.4 0.8 V 

VPH (2) \>rogramm inglV erify 12.0 12.0 12.5 V 
VPL (3) Voltage to VCC 4.5 4.5 5.5 V 

IILP 
Programming Input - -250 -500 J1.A Low at VPH 

tr Programming (VCC) 1.0 1.0 10.0 J1.s 
tf Voltage Rise and Fall Time 1.0 1.0 10.0 J1.s 

td Programming Delay 10 10 100 J1.s 
tp Programming Pulse Width (4) 90 100 110 J1.s 

D.C. Programming Duty Cycle - 50 90 % 

VOPE Output Voltage Enable 10.5 10.5 11.0 V 
VOPD (5) Disable 4.5 5.0 5.5 V 

lOPE Output Voltage Enable Current - - 10.0 mA 

TC Case Temperature - 25 75 oC 

During programming the chip must be disabled for proper operation. 

NOTES: 1. No inputs should be left open for VIH. 
2. VPH source must be capable for supplying one ampere. 
3. It is recommended that dual verification be made at VPL min. and VPL max. 
4. Note step 10 in programming procedure. 
5. Disable condition will be met with output open circuited. 

PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the 
word to be programmed. Address inputs are TTL com
patible. An open circuit should not be used to address 
the PROM. 

2. Bring the CE1 input high and the CE2 input low to 
9isable the devic.e. The deselecting of the device during 
programming is an essential step in correctly pro
gramming this and all other Harris PROM's. The chip 
enables are TTL compatible. An open circuit should 
not be used to disable the chip. 

3. Apply a logical "1" to the strobe input to place the 
chip in transparent read mode which is essential during 
programming. The strobe must remain high throughout 
the entire programming procedure. 

4. Disable the programming circuitry by. applying a volt
age disable of VOPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

5. Raise V CC to VPH with rise time equal to t r. 

6. After a delay equal to or greater than td, apply a pulse 
with amplitude of VOPE and duration of tp to the 
output selected for programming. Note that the 
PROM is supplied with fuses intact generating an out
put high. Programming a fuse will cause the output to 
go low in the verify mode. 

7. Other bits in the same word may be programmed while 
the VCC input is raised to VPH by applying output en
enable pulses to each output which is to be program-

©IC MASTER 1978 

med. The output enable pulses must be separated by a 
minimum interval of td. 

8. Lower VCC to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an out
put. 

9. Enable the PROM for verification by applying a logiC 
"0" to CE 1 and a logic "1" to CE2. Repeat verification 
at V CC = 5.5 volts. 

10. If any bit does not verify as programmed, repeat steps 
2 through 9 until the bit has received a total of 1 mSec. 
of programming time. Bits'which do not program with
in 1 mSec. are programming rejects. No further attempt 
to program these parts should be made. 

11. Repeat steps 1 through 10 for all other bits to be pro
grammed in the PROM. 

12. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and actual 
output data of a location in which a programming fail
ure has occurred. 

TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard TTL 
parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 12.5 
volts during programming. 
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AO 
DATA-8 

DEVICE 
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I I 

----~A8 02~-~---'-~~~~~ 

NOTE: The strobe input must remain high 
throughout the programming procedure. 

eE3 & eE4 

VPH ___ _ 

Vee 
VPl----..L.iII 

Vope------

FIGURE 1 

FiGURE 2 

/ 
HIGH VOLTAGE,' 

CURRENT TTL GATE 

DATA-l 

~---Ol 

~---08 

"- SENSE GATE 

VIH 

~-----Vll 

,..------- VIH 

Vil 

2:0 

The strobe input must remain high throughout the programming procedure. 

This timing diagram shows device terminal conditions. Each positive going 
data pulse at the terminal blows the corresponding bit resulting in a low out
put in that bit, therefore a low input at the DATA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.O1O (±O.2Smm) unless otherwise shown. 

24 LEAD CERDIP 
HM1-7647R 

~.r:::::::::::1 
2201IAX. .ill 1t ""CtUII~ 

j----,.-t .m(ll.ot.511 -------l ~ rnulI--j 
~J-1- II 
.175(4.451 Tt 
T '00--..1 L Il- .!MOt.

02O -I (i.5411 1- -.OIl!.OO3_ (1.02t.511 _-
1.4& ! .011 .. 15" 

24 LEAD FLATPACK 
HM9 -7647R 

1iPINONE 

124 

. '213 ~ 

L: ~30 L.015+.oo2 
050 .380 III·' 138 + 0021 

(i.2101 (9.6521 (8.3821 . . 

1.045 (26.5431 

L r·380 
(9.

65211 
Tl====€~~~~l 9aClClClClClCl~ 

.0051.1211 (REF,) J L. 
.038 !.96S1 .085 (2.1591 

24 LEAD EPOXY D.I.P. 
HM3 -7647R 

"" [:::::::::::1 I . 1.25Ot.02013t.7st.51)~ 
.150 

~~1j 
~~ . Im~ .DIU.OO3 .IooTYP. ._ . 

1.48 t.OIl 12.54) 11.52) 

Ordering Information 

HM 1 - 76XX - 5 

HARRIS r 1 DE~.ICE LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 oac to 750C 
1 - Cerdip 8 Dash 8 Program 
3 - Epoxy Mll-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY FLAT PACK 

-2 YES NO YES 

-5 YES YES NO 

-8 YES NO YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS AND A CHIP ENABLE INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOL T
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH THE 74S472 

• LOW INPUT LOADING 

Description 

The HM-7649 isa fully decoded high speed Schottky TTL 4096-Bit 
Field Programmable ROM in a 512 word by 8 bit/word format and is 
available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. The HM-
7649 has three state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The pinout is identical to the 745472 PROM. 

The HM-7649 contains test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

There is a chip enable input on the HM-7649 where CE low enables the 
device. 

Functional Diagram 

(6) 
0, 
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(8) 

03 

64.64 
MEMORY 
ARRAY 

(11) 

05 
(12\ 
06 

(14) 

08 

Preliminary 

HM-7649 
512 x 8 PROM 

Pinouts 

TOP VIEW - D.I.P. 

Ao vee 
At AS 

A2 Ae 
A3 A7 

At Ae 
Ot ~ 

02 Os 
03 07 

04 06 

1 
Os 

j 
TOP VIEW - FLATPACK j 

Ao Vec i 
i 

A1 A5 

~ 
A2 As 
A3 A7 

A4 As 
0, CE 
02 OS 

1 
03 07 

04 06 

GND .sss:s:IDl ~05 I PIN NAMES 

AO-AS ADDRESS INPUTS 

01 -OS DATA OUTPUTS 
CE CHIP ENABLE INPUT 

logic Symbol 
~ 

CE~ 
Ao L01 ~ 
A1~ ~O2 I 
A2 03 1 A3 

~O4 i A4 05 

A5 06 ~ A6 07 

A7 Oa I 
As 

Refer to Harris Sales Offices for additional specifications. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.010 (±O.25mm) unless otherwise shown. 

20 LEAD CERDIP 
HM1-7649 

~:::::::: :1 
.ISO! .lla 
(UI !1l5I I ... !.oI5,------IIL. 

~
! 124.'3!G.3IIm 

i' .J (U.I 
T . ! _ra MAlt 

~~ '. r l 
~ ~!~ 

-11- -1.1001- 1I.02!I.5I1-1 
.G1I!.003 .D5S (2.541 OO-ISO 

(:M.13! 8.311 (1.401 TYP. 

.000!.OCI1 
1.127!.025I 

20 LEAD CER-PACK 
HM9-7649 

PIN ONE IDENT. 

047 ,015 
(i 191 (2,151 

-\\-
.OIO! .003 

(G.ZS!G.. 

20 LEAD EPOXY D.I.P. 
HM~7649 

.089 oiA. x .002 DEEP 
(2.26 oiA. x .OS DEEP) 

Ordering Information 

HM 1 - 76XX - 5 

HARRIS.J 1 ~E LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 QOC to 750 C 
1 - Cerdip 8 Dash 8 Program 
3 - Epoxy Mll-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

TEMPERATURE CERDIP EPOXY CER-PACK 

-2 YES NO YES 

t 
T 

(REF.I (Mr.l 

~ 9r-----'r -5 YES YES NO 

-8 YES NO YES T 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HARRIS HM-7680/81 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Preliminary 
1K x 8 PROM 

HM-7680 - Open Collector Outputs 
HM-7681 - "Three State" Outputs 

Features 
• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE-STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOL T
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 
The HM-7680/81 is a fully decoded high speed Schottky TTL 8l92/Bit 
Field Programmable ROM in a 1 K word by 8 bit/word format with open 
collector (HM-7680) or "Three-State" (HM-768l) outputs. These 
PROM's are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin 
flat pack. 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in anyone bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7680/8l contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

-- --
There are four chip enable inputs on the HM-7680/8l. CE1, CE2 low, 
<Inn CE3. CE4 high p.n~bles the ~hir. 

Functional Diagram ( l = Pin Numbers 

(24) = Vee 

AS 

1 OF 64 
ROW 

63 ~--~--------

DECODE • 

8192 BIT 
MEMORY 
ARRAY 

A9 

Al 

~1~--~---r~~ 
~2~--~---I 

CE3~_l..1lU.. __ -L~~ 
CE4 

"Copyright © H3rris C.:>rporation 1977 

1220 

(12) = GND 

NOTE: Physical bit positions 
for columns are as follows: 
01.03.05.07 -(0 -151 
°2.°4. os. Os --OS. 0 -14; 

Pinouts 

TOP VIEW - D.I.P. 

TOP VIEW - FLATPACK 

VCC 

=~~--_I,:I&d~= AS 
Ag 

IT, 
eE2 
CE3 

CE4 

Os 

01 07 

02 ~",";";':;'----Imr~ Os 

PIN NAMES 

Os 

04 

AO '- A9 Address Inputs 
01 - 08 Data Outputs 

eE1. CE2. CE3. CE4 Chip Enable Input 

logic Symbol 

eEl . 
eE2 
CE3 0, 
CE4 

02 AO 
Al 03 
Ai 04 
A3 Os 
A4 
AS 06 

AS 07 
A7 Os 
AS 
A9 

Refer to Harris Sales Offices for additional specifications. 
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HM-7680/81-SpecificBtions 

-ABSOLUTE MAXIMUM RATINGS 

Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 
Address/Enable Input Current -20mA 

Storage Temperature -650 C to +1500 C 
Operating Temperature (Ambient) -550 C to +1250 C 
Maximum Junction Temperature +1750 C 

Output Sink Current. 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680/81-5 (VCC = 5.0V 15%, TA = ooC to +750 C) 
HM-7680/81-2 (VCC = 5.0V ±10%, TA = -550 C to +1250 C) 
Typical measurements are at T A = 250 C, V CC = +5V 

SYMBOL . PARAMETER MIN TYP MAX UNITS TEST CONDI-TIONS 

IIH Address/enable "1" - 0.0 +40 fJA VIH = VCC Max. 
III Input Current "0" - -50.0 -100 fJA VIL = 0.45V 

VIH Input Threshold "1" 2.0 1.5 - V VCC = VCC Min. 
Vil Voltage "0" - L5 O.S V VCC = VCC Max. 

VOH Output "1" 2.4 3.2 - V 10H = -2.0mA, VCC = VCC Min. 
VOL Voltage "0" - 0.35 0.45 V 10L = +16mA, Vec = VCC Min. 

10HE Output Disable "1" - 0.0 +40 fJA VOH, VCC = Vee Max. 
10lE Current "0" - 0.0 -40 fJA VOL = O.3V, Vce = Vce Max. 

VCl Input Clamp Voltage - - -1.2 V liN = -1SmA 

lOS Output S.C. Current -15 - -100 mA VCC = Vee Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second 

ICC Power Supply Current - 130 170 mA VCC = VCC Max. All Inputs 
Grounded 

NOTE: Positive current defined as into device terminals. 

A.C. ELECTRICAL CHARACTERISTICS (Operating) 

HM-7680/81-5 HM-7680/81-2 
5V±5% 5V ±10% 

ODC to + 750C -550C to + 1250C 

SYMBOL PARAMETER MIN TYP MAX* MIN TYP MAX* UNITS 

TAA Address Access Time - 45 60 - - SO ns 

TEA Chip Enable Access Time - 30 40 - - 50 ns 

*A.C. Max. limits guarantee worst case N2 sequencing. 

CAPACITANCE: T A = 250 C 

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS 

CINA, CINCE Add Input Capacitance 12 pF VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT Output Capacitance 12 pF VCC = 5V, VOUT = 2.0V, f = 1MHz 

©IC MASTER 1978 1221 



t.-
O ..... 
o 
:J 

"C 
c:: 
o 
o 
E 
Q) 

en 
.~ 
i: 
as 
J: 

ADDRESSES 

OUTPUTS 

SWITCHING TIME DEFINITIONS 

------.I,----------3.0V 
CEl. & CE2 

~--..... 
1.5V CHIP ENABLES 

_____ J O.OV 
CE3 & CE4 

.1 1.5V OUTPUTS 
, I I -I TAA r -1 

PROM 
OUTPUT 

A.C. TEST LOAD 

OxO---~-~"--O TEST POI NT 

30pF* 

* I neludes Jig 
and Probe Total 
Capacitance 

Programming 

1.5V 

I I 

TEA II 

-----3.0V 
1.5V 
'----- O.OV 

T.S. 

I 

TEA I 

The HM-7680/81 PROM is manufactured with all bits/outputs logical "1" (output high). Any desired bit/output can be pro
grammed to a logical "0" (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commerci,ally available programmers which can meet 
these specifications. This PROM can be pfOgrammed automatically or by the manual procedure shown below. 

PROGRAMMING SPECI FICA TlONS 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS 

VIH Address Input 2.4 5.0 5.0 I V 
VIL Voltage (1) 0.0 0.4 0.8 i V 

VPH (2) Programming/Verify 12.0 12.0 12.5 V 
I 

VPL (3) Voltage to VCC 4.5 4.5 5.5 V I 
I Programming Input 

I 
I I I 

IILP - .250 I .500 I mA I 
I Low at VPH ! ! 

tr Programming (VCC) 1.0 1.0 10.0 J.1s 
tf Voltage Rise and Fall Time 1.0 1.0 10.0 115 
td Programming Delay 10 10 100 I1s 

tp Programming Pulse Width (4) 90 100 110 I1s 

D.C. Programming Duty Cycle - 50 90 % 

VOPE Output Voltage Enable 10.5 10.5 11.0 V 
VOPD (5) Disable 4.5 5.0 5.5 V 

lOPE Output Voltage Enable Current - - 10.0 mA 

TC Case Temperature - 25 75 °C 

During programming the chip must be disabled for proper operation. 

NOTES: 1. No inputs should be left open for VIH. 
2. VPH source must be capable for supplying one ampere. 
3. It is recommended that dual verification be made at VPL min. and VPL max. 
4. Note step 9 in programming procedure. 
5. Disable condition will be met with output open circuited. 
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PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the word 
to be programmed. Address inputs are TTL compat
ible. An open circuit should not be used to 'address 
the PROM. 

2. Bring the CEl and CE2 inputs high and the CE3 and 
CE4 inputs low to disable the device. The deselecting 
of the device during programming is an essential 
step in correctly programming this and all other Harris 
PROM's .. The chip enables are TTL compatible. An 
open circuit should not be used to disable the chip. 

3. Disable the programming circuitry by applying a volt
age disable of VOPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

4. Raise VCC to VPH with rise time equal to tr. 

5. After a delay equal to or greater than td, apply a 
pulse with amplitude of VOPE and duration of tp 
to the output selected for programming. Note that 
the PROM is supplied with fuses intact generating 
an output high. Programming a fuse will cause the 
output to go low in the verify mode. 

6. Other bits in the same word may be programmed 
while the VCC input is raised to VpH by applying 
output enable pulses to each output which is to be 
programmed. -The output enable pulses must be 
separated by a minimum interval of td. 

-----tAO 
Vee 

• 
• 

DEVICE 
BEING 

PROGRAMMED 

• • • 

7. Lower Vee to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an 
output. 

8. Enable the PROM for verification by applying a logic 
"0" to CE 1 and CE2 and a logic "1" to CE3 and CE4. 
Repeat verification at VCC = 5.5 volts. 

9. If any bit does not verify as programmed, repeat steps 
2 through 8 until the bit has received a total of lmsec 
of programming time. Bits which do not program 
within 1 msec are programming rejects. No further 
attempt to program these parts should be made. 

10. Repeat steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and 
actual output data of a location in which a program
ming failure has occured. 

TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use· of standard 
TTL parts for all logic inputs to the PROM~ Note the gate 
which senses the output must withstand inputs up to 
12.5 volts during programming. 

391m 

DATA -8 

• 
• • 
• • 

DATA -2 
°2~-r---~~-+~~~~ 

FIGURE 1 

©IC MASTER 1978 

DATA-l 

/ 
HIGH VOL TAGE/ 

CURRENT TIL GATE 

• 
• 
• 
>----08 

'SENSE GATE 
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CE3 & CE4 

vope------

-+~ 

FIGURE 2 

VIH 

'------- VIL 

r------VIH 

VIL 

~o 

This timing diagram shows device terminal conditions. Each positiiie going ui:lta 
pulse at the terminal blows the corresponding bit, resulting in a low output 
for that bit. Therefore, a low input at the DA TA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.010 (±O.25mml unless otherwise shown. 

24 LEAD CERDIP 
HM1-7680/81 

24 LEAD FLATPACK 
HM9-7680/81 

IIPINONE 
1111 
1 24 

12 13 

1111 

24 LEAD EPOXY DJ.P. 
HM3-7680/81 

." [:::::::::J . 
I" 1.250±.020131.75±.511~ 

.150 

~~i~ ~~ I~ 
.018i.003 .100 TYP. .060 . 
(.46 i.08) (2.54) (1.52) 

Ordering Information 

HM 1 - 76XX - 5 

HARRIS r 1 ~E LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 QOC to 750 C 
1 Cerdip 8 Dash 8 Program 
3 Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

.010 i.OO2 
1.25i.OS) 

.050 380sq. __ , .330._ 1.38+.0021 t L: L.015+.002 TEMPERATURE CERDIP EPOXY FLAT PACK 
(1 270) (9 652) 18.382) 

1.045(26543)-------<., -2 YES NO YES 

1 L r- 380 196521~ 
===§§:§s=::::::::::==:::::::::::::::==1:1 c::::::jc 0 CI 0000 OF 

L.005 1.121l IREF.! J L. 
.0381.965) .085 (2.159) 

-5 YES YES NO 

-8 YES NO YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HARRIS 
Preliminary 

HM-7680R/81R 
SEMICONDUCTOR 
PRODUCTS DIVISION 1K x 8 PROM 

HM-7680R - Open Collector Outputs 
HM-7681R - IIThree State" Outputs 

Features 
• 60ns MAXIMUM ADDRESS ACCESS TIME 

,,~ ...... ~r- ,... ... & ........ " """ ... ""'~_"I _,..,.. I ... __ ,... .... ,.,. ..... ft •• __ ..... _ ............. _ ... ..... 
Innl::l:: ;:)1,",11:: vn vrl::l'II \..VLLI::\..lvn VUlrUI;:) ,",I'IIU Innl::l:: \..nlr 

ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR REI,.IABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURES AND VOLT
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LATCHED OUTPUTS 

Description 
The HM-7680R/81 R is a fully decoded high speed Schottky TTL 8192-
Bit Field Programmable ROM in a 1 K word by 8 bit/word format with 
open collector (HM-7680R) or "Three State" (HM-7681 R) outputs. 
These PROMs are available in a 24 pin D.I.P. (ceramic or epoxy) and a 
24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7680R/81 R contains test rows and columns which are in addi
tion to the storage array to assure high programmability and guarantee 
parametric and A.C. performance. The fuses in these test rows and col
umns are blown prior to shipment. 

There are three chip enable inputs on the HM-7680R/81 R. CE1, CE2 low 
and CE3 high enables the chip. 

The HM-7680R/8l R is operated in the Transparent Read mode by hold
ing the strobe input high throughout the read operation. This is the nor
mal read mode where the three chip enable inputs will control the outputs. 

In Latched Read mode, bringing the strobe input low will latch the out
puts and chip enable inputs. If the device is disabled when the strobe 
input is low, the outputs will be latched in the high impedance state. If 
the device is in the latched mode the strobe input must be brought high 
to allow the outputs to respond to new address or chip enable conditions. 

Functional Diagram 

STR 

eel )--!,:.!!......---t 
«2>--"=-----'1 
eE3 fl91 

Copyright © Harris Corporation 1977 
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819281T 
MEMORY 
ARRAY 

NOTE: Physical bit positions 
for columns are IS follows: 
0,.03.05.07 -10 -151 
02. 04. 06. Os -US. 0 -141 

( ) = Pin Numbers 

(24) = Vee 
(12) = GND 

Pinouts 

TOP VIEW - D.I.P. 

TOP VIEW - FLATPACK 

A7 VCC 

AS AS 

AS Ag 

A4 eel 
A3 CE2 
A2 CE3 

Al STR 

AO Os 
01 07 

02 Os 

03 05 

GNO 04 

PIN NAMES 
AO - A9 Address Inputs 
01 - 08 Data Outputs 

CE1. CE2. CE3 Chip Enable Input 
STR Strobe 

logic Symbol 

~1~ 
CE2 
CE3 01 
STR 02 
AO 
AI 03 
Ai. 04 
A3 Os 
A4 
AS Os 
AS 07 
A7 08 
AS 
Ag 

Refer to Harris Sales Offices for additional specifications. 
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HM-7680B/8tR Specifications 
ABSOLUTE MAXIMUM RATINGS 

Output or Supply Voltage (Operating) 
Address/Enable Input Voltage 
Address/Enable Input Current 

-0.3 to +7.0V 
5.5V 

-20mA 
100mA 

Storage Temperature -650 C to +150oC 
Operating Temperature (Ambient) -550 C to +1250 C 
Maximum Junction Temperature +1750 C 

Output Sink Current 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the. device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680R/81 R-5 (VCC = 5.0V ±5%, TA = ooC to +750 C) 
HM-7680R/81R-2 (VCC= 5.0V :t10%, TA= -550 Cto+1250 C) 
Typical measurements are at TA = 250 C, VCC = +5V 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

IIH Address/enable "1" - 0.0 +40 J.LA VIH = VCC Max. 
ilL Input Current "0" - -50.0 -100 J.LA VIL = 0.45V 

VIH Input Threshold "1" 2.0 1.5 - V VCC = VCC Min. 
VIL Voltage "0" - 1.5 O.S V VCC = VCC Max. 

VOH Output "1" 2.4 3.2 - ·V 10H = -2.0mA, VCC,= VCC Min. 
VOL Voltage "0" - 0.35 0.45 Y 10L= +16mA, VCC = VCC Min. 

10HE Output Disable" 1" - 0.0 +40 J.LA VOH, VCC = VCC Max. 
10LE Current "0" - 0.0 -40 J.LA VOL = 0.3V, VCC = VCC Max. 

VCL Input Clamp Voltage - - -1.2 V liN = -lSmA 

lOS Output S.C. Current -15 - -100 mA VCC = VCC Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second 

ICC Power Supply Current - 130 170 mA VCC = VCC Max. All Inputs 
Grounded 

NOTE: Positive current defined as into device terminals. 

A.C. ELECTRICA.L CHARACTERISTICS (Operating) 

HM-7680R/81 R-5 HM-7680R/81 R-2 
5V±5% 5V ±1001o 

DOC to +750 C -55OC to +1250 C 

SYMBOL PARAMETER MIN TYP MAX* MIN TYP MAX* UNITS TEST CONDIT. 

TAA Address AccessTime - 45 60 - - SO ns Latched or 
TEA Chip Enable Access Time - 20 30 - - 40 ns Transparent 

TADH Address Hold Time 0 -10 - 0 -10 - ns Latched Only 
TCDH Chip Enable Hold Time 10 0 - 10 0 - ns 
TSW Strobe Pulse Width 30 10 - 30 10 - ns 
TSL Strobe Latch Time 60 40 - 60 40 - ns 
TDL Strobe Delatch Time - - 40 - - 40 ns 

TCDS Chip Enable Set-Up Time 40 - - 40 - - ns 

*A.C. Max. limits guarantee worst case N2 sequencing. 

CAPACITANCE: T A = 250 C 

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS 

CINA,CINCE Add Input Capacitance 12 pF VCC = 5V, VIN = 2.0V, f = lMHz 

. COUT Output Capacitance 12 pF VCC = 5V, VOUT = 2.0V, f = 1MHz 
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ADDRESSES 

OUTPUTS 

SWITCHING TIME DEFINITIONS (Transparent Mode) 

CE1. CE2 
--~ ------.I---------3.0V 

CHIP ENABLES 1.5V 
------' '--------- O.OV 

1.5V 

CE3 

OUTPUTS 
----+----«. __________ ~----J 

-I 
NOTE: Strobe input must remain high throughout read cy~le while in transparent mode. 

SWITCHING TIME DEFINITIONS (Latched Mode) 

----3.0V 
1.5V 

"-----O.OV 

T.S. 

_-------- 3.0V 
1.5V 1.5V 

--------- O.OV 

TCDS ----+-1---- T ADH --~ 

CE 1. CE2 --+----...... _------3.0V 
CHIP ENABLES 

CE3---~---J 
1.5V 

-------O.OV 

I-.~I-----TCDH---~~--

STROB;,.E _ ....... ______ 1._5V
J 

1.5V 

OUTPUTS 

1-.----TSL----..-! 

PROM 
OUTPUT 

1.5V 

A.C. TEST LOAD 

tlOll 
OX~ TEST POINT 

soon 30pF* 
T 
~ * Includes Jig 

and Probe Total 
Capacitance 

Programming 

.,..---T.S. 

The HM-7680R/81 R PROM is manufactured with all bits/outputs logical "1" (output high). Any desired bit/output can be 
programmed to a logical "0" (output low) by following the simple procedure shown below. One may build his own pro
grammer to satisfy the specifications described in the table, or use any of the commercially available programmers which can 
meet these specifications. This PROM can be programmed automatically or by the manual procedure shown on the next page. 
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PROGRAMMING SPEC I FICATIONS 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS 

VIH Address Input 2.4 5.0 5.0 V 
VIL Voltage (1) 0.0 0.4 0.8 V 

VPH (2) Programming/Verify 12.0 12.0 12.5 V 
VPL (3) Voltage to VCC 4.5 4.5 5.5 V 

IILP Programming Input - .250 .500 
Low at VPH 

mA 

tr Programming (VCC) 1.0 1.0 10.0 J1s 
tf Voltage Rise and Fall Time 1.0 1.0 10.0 J1s 

td Programming Delay 10 10 100 J1s 

tp Programming Pulse Width (4) 90 100 110 J1s 

D.C. Programming Duty Cycle - 50 90 % 

VOPE Output Voltage Enable 10.5 10.5 11.0 V 
VOPD (5) Disable 4.5 5.0 5.5 V 

lOPE Output Voltage Enable Current - - 10.0 mA 

TC Case Temperature - 25 75 oC 

During programming the chip must be disabled for proper operation. 

NOTES: 1. No inputs should be left open for VIH. 
2. VPH source must be capable for supplying one ampere. 
3. It is recommended that dual verification be made at VPL min. and VPL max. 
4. Note step 10 in programming procedure. 
5. Disable condition will be met with output open circuited. 

PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the word 
to be prog'rammed. Address inputs are TTL compat
ible. An open circuit should not be used to address 
the PROM. 

2. Bring the CE1 and CE2 inputs high and the CE3 
inputs low to disable the device. The deselecting of 
the device during programming is an essential step 
in correctly programming this and all other Harris 
PROM's. The chip enables are TTL compatible. An 
open circuit should not be used to disable the chip. 

3. Apply a logical "1" to the strobe input to place the 
chip in transparent read mode which is essential 
during programming. The strobe must remain high 
throughout the entire programming procedure. 

4. Disable the programming circuitry by applying a volt
age disable of VOPD to the outputs of the PROM. The 
output may be left open to achieve. the disable. 

5. Raise V CC to VPH with rise time equal to tr. 

6. After a delay equal to or greater than td, apply a 
pulse with amplitude of VOPE and duration of tp 
to the output selected for programming. Note that 
the PROM is supplied with fuses intact generating 
an output high. Programming a fuse will .cause the 
output to go low in the verify mode. 

7. Other bits in the same word may be programmed 
while the VCC input is raised to VPH by applying 
output enable pulses to each output which is to be 

©IC' MASTER 1978 

programmed. The output enable pulses must be 
separated by a minimum interval of td. 

8. Lower VCC to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an 
output. 

9. Enable the PRO~for verification by applying a logic 
"0" to CE 1 andCE2 and a logic "1" to CE3. Repeat 
verification at V CC = 5.5 volts. 

10. If any bit'does not verify as programmed, repeat steps 
2 through 9 until the bit has received a total of 1 msec 
of programming time. Bits which do not program 
within 1msec are programming rejects. No further 
attempt to program these parts should be made. 

11. Repeat steps 1 through 10 for all other bits to be 
programmed in the PROM. 

12. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and 
actual output data of a location in which a program
ming failure has occured. 

TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard 
TTL parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 
12.5 volts during programming. 
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*+5.0 
VCC DATA -8 

STR 08 

AO 
DEVICE • 
BEING 

• I P!H!GRAMMED 

A9 
DATA -2 

02 

CEl. CE2 
DATA-l 

01 

/ 
HIGH VOL TAGEI - CURRENT ITL GATE 

01 

• 

• 
08 

'SENSE GATE 

FIGURE 1 
*The Strobe Input must remain high throughout the programming procedure. 

CE3 

VPH ___ _ 

vcc 
VPL---........ ..., 

Vope------

I. 

-l't-

VIH 

-------VIL 

r------VIH 

VIL 

~o 

__________ ~rl __ ~---------

FIGURE 2 

The Strobe Input must remain high throughout the programming procedure. 

This timing diagram shows device terminal conditions. Each positive going 
data pulse at the terminal blows the corresponding bit, resulting in a low out
put for that bit. Therefore, a low input at the DATA-X points of the Figure 
1 circuit results in a permanent low output of a bit. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.010 (±O.25mm) unless otherwise shown. 

24 LEAD CERDIP 
HM1-7680R/81 R 

."Z::::::::::J 
.220 MAX. I--- I.mt :020 (32.0± .51) ----i--=r 

~tt 
T 100-----' '- II ·D40±·020_1 

(2.54)1 ,--.DI8:!:..003--11-- (1.0n.51) ----;;r-150-
(.'6± .DB) 

24 LEAD FLATPACK 
HM9-7680R/81 R 

1iP'NONE 
1111 
I 24 

12 13 

JIlL 

24 LEAD EPOXY D.I.P. 
HM3-7680R/81 R 

"" [:::::::::) I' ,.250t.020(31.15±.51)~ 
.150 

~~~i -H- .030 'of 
.0ISt.OO3 .100TYP. .060 (.761 
(,46 tOBl (2.54) (1.521 

Ordering Information 

HM 1 - 76XX - 5 

HARRIS I 1 ~E LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 QOC to 750 C 
1 - Cerdip 8 Dash 8 Program 
3 - Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

.010t.D02 
('25t.05I 

.050 .380sq'_r--,' ,_ 1.38+ .0021 t L: 330 L.015+.002 

(1.2701 (9.6521 (8.3821 TEMPERATURE CERDIP EPOXY FLAT PACK 

1.045 (26.5431-------<-1 .-2 YES NO YES 
1 Lr-380196521i 

====§§§:§s=~==-!l ==I", C C C C C C cp 
L ~ (REF.J J r-

.005 (. 1271 .038 (.965) L .085 (2.1591 

-5 YES YES NO 

-8 YES NO YES 

NO TleE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes ·in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HARRIS HM-7680P/81P 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 1K X 8 PROM 

HM-7680P - Open Collector Outputs 
HM-7681P - IIThree State ll Outputs 

Features 
• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR POWER 
DOWN INPUTS. 

• 

• 

SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

FAST ACCESS TIME - FOR WORST CASE N2 SEQUENCING OVER COM
MERCIAL AND MILITARY TEMPERATURE VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 

The HM-7680P/81 P is a fully decoded high speed Schottky TTL 8192-
Bit Field Programmable ROM in a 1 K word by 8 bit/word format with 
open collector (HM-7680P) or "three state" (HM-7681P) outputs. These 
PROM's are available in a 24 pin O.I.P. (ceramic or epoxy) and a 24 pin 
flatpack. 

All bits are manufactured storing a logical "1" (pcsitive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7680P/81P contains test rows and columns which are in addition 
to the storage arra'y' to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four power down inputs on the HM-7680P/81 P which are 
similar to chip enables. The chip is enabled or·.disabled using the power 
down input's where a disabled chip dissipates 30% of nominal power and 
the outputs go to a high impedance state. The chip is powered up (en
abled) when POl and P02 are low and P03 and P04 are high. 

Functional Diagram 

AS 

;,.~~ 
A7 

123) 
AS 

A3 

A2 

Copyright © Harris Corporation 1977 
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ROW 

DECODE 

NOTE. PHVSICAL BIT POSITIONS 

FOR COLUMNS AREAS FOllOWS' 

Cj,03.CS,C'---PO_i5 

°2.04.06.°8---..15. O~14 

128 TRANSMISSION GATES 

Pinouts 

TOP ViEW - D.i.P. 

TOP VIEW - FLATPACK 

A7:SSSS§S~;sl ~s::s:~SS Vee 
AS Aa 
A5 Ag 

~ ~1 

PIN NAMES 

PD2 
PD3 
PD4 
Oa 
07 

AO - Ag ADDRESS INPUTS 
01 - 08 ADDRESS OUTPUTS 

PD1, PD2, PD3, PD4 POWER DOWN INPUTS 

Logic Symbol 

I I pUfl I 

I 

~~ FO' 
PD 3 

PD4 02 

AO-l 

A1 

EO' A2 04 

A3 

"'4 
Os 

A5 06 

A6 

A7 
07 

AS Os 

A9 

Refer to Harris Sales Offices for additional specifications. 
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Packaging 
1. All dimensions in inches; millimeters are shown in parentheses. 
2. All dimensions ±.010 (±O.25mm) unless otherwise shown. 

24 LEAD CERAMIC DJ.P. 24 LEAD EPOXY D.I.P. 
HM1-7680P/81P HM3-7680P/81P 

"" [:::::::::::1 
" 1.2sot.02O(31.15t.SIl~:\ I 1(;:1 · r- .540 113.121_ 

24 LEAD FLA TPACK 
HM9-7680P/81P 

11 PIN ONE IDENT. 

1111 
1 24 

. 

12 13 1 
1111 --L 

~ ~ U TJ _II_ .030 '-{ 1-00-150 
.0IU.OO3 .100 TYP. .060 1.181 
1.48 t.OII (2.541 11.521 

Ordering Information 

HM 1 - 76XX - 5 

HARRIS r 1 DE~ICE LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 ODC to 750C 
1 - Cerdip 8 Dash 8 Program 
3 - Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

-I
.0IOt.002 
(.Zit.OSI 

.OSO .380 sq.. 1.38 + .0021 t L: ~30 L.015+.oo2 
11.2701 19.652) 18.382) 

TEMPERATURE CERDIP. EPOXY flAT PACK 

1.045126.5(3) -2 YES NO YES 

1 L~~~~ 
===€: §~§:~~=-!l ~c <> <> <> <> <> <>Of= 

L .0051.127) IREF.! J L 
.0381.985) .085 (2.159) 

-5 YES YES NO 

YES NO YES -8 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right .to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

HM-7680RP/81RP 
Preliminary 1K x 8 PROM 

HM-7680RP - Open Collector Outputs 
HM-7681RP - "Three State" Outputs 

Features I Pinouts TOP VIEW - D.I.P. 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP ENABLE 
INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES 
FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING OVER 
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS. 

• A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER 
DISSIPATION. 

Description 
The HM-7680RP/81 RP are fully decoded high speed Schottky TTL 8192-Bit Field 
Programmable ROM's in a 1 K word by 8 bit/word format with open collector 
(HM-7680RP) or "three state." (HM-7681 RP) outputs. These PROM's are avail
able in a 24 pin D.!'P. (ceramic or epoxy) and a 24 pinflatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be selectively 
programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar PROM's. 

The HM-7680RP/81 RP contain test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric and A.C. 
performance. The fuses in these test rows and columns are blown prior to ship
ment.-

There are two chip enable inputs on the HM-7680RP/81 RP. CE 1. CE2 low enables 
the device. 

There is a power down input on this device. A powered down chip has a 70% 
reduction in power- dissipation if the outputs are not latched and a 50% reduction 
in power if the outputs are latched. 

The HM-7680RP/81 RP is operated in the Transparent Read mode by holding the 
strobe input high and the PD input high throughout the read operation. This is the 
normal read mode where the two chip enables and the power down inputs will 
control the outputs. 

In Latched Read mode, bringing the strobe input low will latch the outputs and 
the chip enable inputs. However, the power down input is independent of the 
latched function and can be changed while in the latched mode. If the device is 
disabled when the strobe input goes low, the outputs will be latched in the high 
impedance state. If the device is in the latched mode the strobe input must be 
brought high to allow the outputs to respond to new address or chip enable condi
tions. 

The foUovving is a summary of the functional dependencies of the operating modes: 

1. Chip enabled, transparent, power up - normal mode where the power down 
input is effectively a chip enable. 

2. Chip enabled, latched, power up - this is norma! latched mode where the 
output remains latched regardless of address and chip enable switching. 

3. Chip enabled, latched, power down - this is the powered down latched mode 
where the output data ramains latched while power is reduced to 50% of its 
normal value. If the latch strobe changes state while in this mode, the outputs 
will go to a high impedance state and power will reduce to 30% of nominal 
power. 

4. Chip disabled, transparent, power down - this is the normal powered down 
mode where the outputs are in a high impedance state and the power is re
duced to 30% of the nominal power. 

Following is a table to clarify the operational interdependencies. 

03 
GND 

04 

TOP VIEW - FLATPACK 
A7 :S:S:S:SS~:sJ vee 

AS _-.P........,.,'----~~_ AS 
A5 Ag 

~ U, 
A3 CE2 
A2 PO 
A, , STR 

AO Os 
0, 07 
02 Os 
03 05 

GND 04 

PIN NAMES 
A6- A9 

_01 - Os 
CE1 - C.E2 

PD 
STR 

ADDRESS INPUTS 
DATA OUTPUTS 
CHIP ENABLE INPUTS 
POWER DOWN INPUT 
STROBE INPUT 

logic Symbol 

t-Ol 

~:: 
~04 

b
05 

06 

07 

roo 
TRUTH TABLE for HM· 768ORP/81RP 

PO STR eE2 eel OUTPUTS POWER 

0 0 0 LATCHED OAT A 

II 
LATCHED 3· STATE 

0 0 1 o I LATCHED 3· STATE 

0 0 1 , I ~""'.",." 50% 

1 0 o UNLATCHED J. STATE 

1 UNLATCHED 3· STATE 30% 

I I '1"""'''. , "." 30% 

1 1 

I 
I UNLATCHED 3· STATE 

0 0 o LATCHED DATA 100% 

I LATCI+EO 3 - STATE 100% 

0 LATCHED 3 ·STATE 

0 I LATCHED 3 . STATE 100'>1 

I 0 UNLATCHED DATA 

I 

I : 
I UNLATCHED 3 . ST ATE 100% 

1 

I 
o I UNLATCHED 3 - STATE l00'r0 

I I UNLATCHED 3 . STATE 100% 

Copyright © Harris Corporation 1977 Refer to Harris Sales Offices for additional specifications. 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Features 
• 60ns MAXIMUM ADDRESS ACCESS TIME 

Preliminary 

• "THREE-STATE" OUTPUTS WITH A CHIP ENABLE INPUT 

• SIMPLE. HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSEI 
BIT. ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOL T
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH THE 2708 WITH: 

ONLY ONE 5 VOLT SUPPLY 

SUPERIOR ACCESS TIME 

FASTER PROGRAMMING TIME 

Description 
The HM-760B is a fully decoded high speed Schottky TTL B192-Bit 
Field Programmable ROM in a 1 K word by B bit/word format and is 
available in a 24 pin D.!'P. (ceramic or epoxy) and a 24 pin flat pack. 

All bits are manufactured storing a logical" 1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. the HM-760B 
has three-state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-760B contains test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

This PROM is a plug in replacement for the 270B where the VSS pin on 
the 270B becomes GND on the HM-760B. The VBB, VDD. and program 
pins on the 270B are all N.C. on the HM-760B. 

There is a chip enable input on the HM-760B where CE low enables 
the device. 

Functional Diagram 

AS 

Ag 

Al 

Ce ~----=(.::.:20:....) ~ 

1 OF 64 
ROW 

OECODE 

Copyright © Harris Corporation 1977 

©IC MASTER 1978 

63 ....--------. 

S192 BIT 
MEMORY 
ARRAY 

NOTE: Physical bit positions 
for columns an! as follows: 
01.03.05.07 -(0 :-15) 
02. 04. 06. Os -{1S. 0 -14) 

( ) = Pin Numbers 
(24) = Vcc 
(12) = GND 

HM-7608 
1K x8 PROM 

Pinouts 

TOP VIEW - D.I.P. 

VCC 

AS 
Ag 
N.I.C.* 
CE 
NC 
NC 

Os 
07 
Os 
Os 
04 

TOP VIEW - FlATPACK 

A7 

AS 
AS 

A4 

A3 

A2 
Al 
AO 

01 
02 

03 
GNO 

PIN NAMES 
AO-Ag 
01 - 08 

CE 

CE 
N.C. 

N.C. 

Os 

07 

Os 

05 

04 

Address Inputs 
Data Outputs 
Chip Enable Input 

'No )nternal Connect 

logic Symbol 

Refer to Harris Sales Offices for additional specifications. 
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HM-7608 Specifications 
ABSOLUTE MAXIMUM RATINGS 

Output or Supply Voltage (Operating) -0.3 to +7.0V 

Address/Enable Input Voltage 5.5V 
Address/Enable Input Current -20mA 
Output Sink Current 100mA 

Storage Temperature -650 C to +150oC 
Operating Temperature (Ambient) -550 C to +1250 C 
Maximum Junction Temperature +1750 C 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functionai operation of the device at these or at any other conditions ahove those indicated in the operationai 
sections of this specification is not implied. (While programming, follow the programming specifications.) 

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7608-5 (VCC = 5.Q.V ±"5%, T A = ooC to +750 C) 
HM-7608-2 (VCC = 5.0V ±10%, TA = -550 C to +1250 C) 
Typical measurements are at T A = 250 C, VCC = +5V 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

IIH Address/enable "1" - 0.0 +40 /lA VIH = VCC Max. 
ilL Input Current "a" - -50.0 -100 /lA VIL = 0.45V 

VIH Input Threshold "1" 2.0 1.5 - V VCC = VCC Min. 
VIL Voltage "0" - 1.5 0.8 V VCC = VCC Max. 

VOH Output "'" 2.4 3.2 - V 10H = -2.0mA, VCC = VCC Min. 
VOL Voltage "a" - 0.35 0.45 V 10L = +16mA, VCC = VCC Min. 

10HE Output Disable "1" - 0.0 +40 /lA VOH, VCC = VCC Max. 
tOLE Current "0" - 0.0 -40 /lA VOL = 0.3V, VCC = VCC Max. 

VCL Input Clamp Voltage - - -1.2 V liN = -18mA 

lOS Output S.C. Current -15 - -100 mA VCC = VCC Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second 

ICC Power Supply Current - 130 170 mA VCC = VCC Max. All Inputs 
Grounded 

NOTE: Positive current defined as into device terminals. 

A.C. ELECTRICAL CHARACTERISTICS (Operating) 

SYMBOL PARAMETER MIN 

TAA Address Access Time -

TEA Chip Enabie Access 'lIme -

HM-7608-5 
5V±5% 

OOC to + 750C 

TYP MAX* 

45 60 

20 30 

MIN 

-

-

HM-7608-2 
5V ±10% 

-550C to + 125°C 

TYP MAX* 

- 80 

- 40 

UNITS 

ns 

ns 

*A.C. Max. limits guarantee worst case N2 sequencing. 

CAPACITANCE: TA = 250 C 

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS 

CINA, CINCE Add I nput Capacitance 12 pF VCC = 5V, VIN = 2.0V. f = lMHz 

COUT Output Capacitance 12 pF VCC = 5V, VOUT = 2.0V, f = lMHz 

I 
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ADDRESSES 

OUTPUTS 

• 

SWITCHING TIME DEFINITIONS 

-----_1,---------- 3.0V 
CE __ _ 

r.5V CHIP ENABLE 
-------' --------- O.OV 

TAA 

PROM 
OUTPUT 

P
l.5V OUTPUTS ----I---.t' 

A.C. TEST LOAD 

OxO---"'-~~-U TEST POINT 

30pF* 

* Includes Jig 
and Probe Total 
Capacitance 

Programming 

-----3.0V 

T.S. 

The HM-7608 PROM is manufactured with all bits/outputs logical "1" (output high). Any desired bit/output can be pro
grammed to a logical "0" (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commercially available programmers which can meet 
these specifications. This PROM can be programmed automatically or by the manual procedure shown below. 

PROGRAMMING SPECIFICATIONS 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS 

VIH' Address Input 2.4 5.0 5.0 V 
VIL Voltage (1) 0.0 0.4 0.8 V 

VPH (2) Programming/Verify 12.0 12.0 12.5 V 
VPL (3) Voltage to VCC 4.5 4.5 5.5 V 

HLP 
Programming Input 

- .250 .500 mA 
Low at VPH 

tr Programming (VCC) 1.0 1.0 10.0 J..Ls 
tf Voltage Ris~ and Fall Time 1.0 1.0 10.0 J..Ls 

td Programming Delay 10 10 100 J..Ls 

tp Programming Pulse Width (4) 90 100 110 J..Ls 

D.C. Programming Duty Cycle - 50 90 % 

VOPE Output Voltage Enable- 10.5 10.5 11.0 V 
VOPD (5) Disable 4.5 5.0 5.5 V 

lOPE Output Voltage Enable Current - - 10.0 mA 

TC Case Temperature - 25 75 °C 

During programming the chip must be disabled for proper operation. 

NOTES: 1. No inputs should be left open for V I H. 
2. VPH source must be capable for supplying one ampere. 
3. It is recommended that dual verification be made at VPL min. and VPL max. 
4. Note step 9 in programming procedure. 
5. Disable condition will be met with output open circuited. 
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PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the word 
to be programmed. Address inputs are TTL comppt
ible. An open circuit should not be used to address 
the PROM. 

2. Bring the CE input high to disable the device. The 
deselecting of the device during programming is an 
essential step in correctly programming this and all 
other Harris PROM's. The chip enable is TTL com
patible. An open circuit should not be used to disable 
the chip. 

3. Disable the programming circuitry by applying a volt
age disable of VOPD to the outputs of the PROM. The 
output may be left open to achieve the disable. 

4. 

5. 

6. 

Raise VCC to VPH with rise time equal to t r. 

After a delay equal to or greater than td, apply a 
pulse with amplitude of VOPE and duration of tp 
to the output selected for programming. Note that 
the PROM is supplied with fuses intact generating 
an output high. Programming a fuse will cause the 
output to go low in the verify mode. 

Other bits in the same word may be programmed 
while the VCC input is raised to VPH by applying 
output enable pulses to each output which is to be 
programmed. The output enable pulses must be 
separated by a minimum interval of td. 

, 
~. • • 

VCC 

• AO 

.-
• 
• 
• 

, 

7. Lower VCC to 4.5 volts following a delay of td from 
the last programming enable pulse applied to an 
output. 

8. Enable the PROM for verification by applying a logic 
"0" to CEo Repeat verification at VCC = 5.5 volts. 

9. If any bit does not verify as programmed, repeat steps 
2 through 8 until the bit has received a total of 1msec 
of programming time. Bits which do not program 
within 1msec are programming rejects. No further 
attempt to program these parts should be made. 

10. Repeat steps 1 through 9 for all other bits to be 
programmed in the PROM. 

11. Programming rejects returned to the factory must be 
accompanied by data giving address, desired, and 
actual output data of a location in which a program
ming failure has occured. 

TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard 
TTL parts for all logic inputs to the ~R-OM. Note the gate 
which senses the output must withstand inputs up to 
12.5 volts during programming. 

390n 

........ -- OATA-8 

• • 
• • 
• • 
• 

OEVICE 
BEING 

PROGRAMMEO 

=n~ GND ::I ..... -+I---·_ .. j ....... t6t ::~::: 
1- HIGH V~TAGEI - CURRENT TTl GATE 

>----01 

• 

• 
~---08 

"- SENSE GATE 

FIGURE 1 
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VIH 

-CE ----... ~-----Vll 

~o 
VPH ___ _ 

VPl----
1 
.... 0",(,"l 

FIGURE 2 

This timing diagram shows device terminal conditions. Each positive going data 
pulse at the terminal blows the corresponding bit, resulting in a low output 
for that bit. Therefore, a low input at the DATA-X points of the Figure 1 
circuit results in a permanent low output of a bit. 
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Packaging 

1. 
2. 

All dimensions in inches; millimeters are shown in parentheses. 
All dimensions :!.010 (±O.25mm) unless otherwise shown. 

24 LEAD CERDIP 
HM1-7608 

I 
24 LEAD EPOXY D.I.P. 

HM3-7608 

"r;: f3 A A A Fl Fl F! F! A F!~ 

-.600115.24)-

"" ~bJWWWbJUWW~W~~ 
/

• 1.250 I.020 (31.75 t.51) 
.150 f--.!i40 (13.72)-

24 LEAD FLATPACK 
HM9-7608 

liP'NONE 
1111 
1 24 

~ 12 13 1 
! II fI ---.l. 

.L I L.380SQ.-;- .330 -1LI~~5::7~ 

~~u-u-~: ~~ J~ ~ ~ J l ~ ~ 030 "f __ 00 -150 

.018 t.OD3 .100 TYP. .060 (.76) 
(.46 t.Os) (2.54) (1.52) 

Ordering Information 

. HM 1 - 76XX - 5 

HARRIS r r ~E LTEMPERATURE 
MEMORY NUMBER 2 -550C to 1250C 

PACKAGE 5 acc to 750 C 
1 - Cerdip 8 Dash 8 Program 
3 - Epoxy MIL-STD-883 
9 - Flat Pack Class B 

PACKAGE AVAILABILITY 

I I I 

--f
.010 I.D02 
(.25f.05) 

I 
(1.270)~____ (9.652) IH.JHlI ./ 

I 
TEMPERATURE CERDIP EPOXY FLAT PACK 

r- 1.045 (26.543)------1· . 

1 I L~·38019.6521~ 

~====~:~§§~§§5:~======~1 ~cCCCCCCD~ 
L.005U21I (REF.) J L. 

.038 (.965) .085 (2.159) 

-2 YES NO YES 

-5 YES YES NO 

-8 YES NO YES 

NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 

II 
HARRIS 
SEM ICONDUCTOR 
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HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Features 
• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7683 is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a 1 K word by 8 bit/word format and is 
available in a 20 pin D.LP. (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. The HM-
7683 has three state outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-7683 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and .columns 
are blown prior to shipment. 

Functional Diagram 
.----., 63 .-------------., 

AS 

A6 
10F 64 

ROW 

DECODE 

AS 

Ag 
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8192 BIT 

MEMORY ARRAY 

NOTE: PHYSICAL BIT POSITIONS 
FOR COLUMNS ARE AS FOLLOWS: 
0,.03. Os. 07-10 _15) 
Oz. 04. Os. 0a-115. 0_14) 

............. 
128 TRANSMISSION GATES 

°7 

Preliminary: 

HM-7683 
1K x 8 PROM 

Pinouts 

TOP VIEW - D.I.P. 

A4 Vcc 
A3 A5 
A2 A6 
A, A7 
Ao Aa 
0, Ag 
02 Oa 
03 07 
04 06 

05 

TOP VIEW - FLATPACK 

A4 Vcc 
A3 A5 
A2 A6 
A, A7 
AO 

Aa 
0, Ag 
02 Oa 
03 07 
04 06 

GND 05 

PIN NAMES 

AO-Ag 
0, -Os 

ADDRESS OUTPUTS 
DATA OUTPUTS 

logic Symbol 

Ao 

Al 01 

A2 02 

A3 03 

A4 04 

05 

06 

A7 07 

AS Os 
Ag 

\ 

Refer to Harris Sales Offices for additional specifications. . 
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HARRIS HM--7684/85 SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 2K x 4 PROM 

HM-7684 - Open Collector Outputs 
HM-7685 - IIThree State" Outputs 

Features 

• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE 
INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOL T
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 

The HM-7684/85 is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a 2K word by 4 bit/word format with open 
collector (HM-7684) or "three state" (HM-7685) outputs. These PROM's 
are available in an 18 pin D.!'P. (ceramic or epoxy) and an 18 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-7684/85 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a chip enable input on the H'M-7684/85. CE low enables the chip. 

Functional Diagram ... ~,r----. 63 

"" :-9~O~Q-Q" 
~ 

: .. ± t ~ 

ItSI 
I 

"'0 I ___________ J 

Copyright © Harris Corporation 1977 
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Pinouts 

TOP VIEW - D.I.P. 

A7 Vee 
As 2 As 

AS As 

A4 4 Al0 

A3 S 01 

A2 6 02 

At 03 

Ao S 04 

GND 9 CE 

TOP VIEW - FLATPACK 

PIN NAMES 

Ao -AlO 
01 -02 

CE 

vee 
AS 
Ag 

0, 

02 

03 

04 
,,~.\..:uci...LCE 

ADDRESS INPUTS 
DATA OUTPUTS 
CHIP ENABLE INPUT 

logic Symbol 

CE -9 
AO ---1 

Al~ 
A2 

A3 01 

A4 02 

A5 03 

A6 04 

A7 

AS 

Ag 

AlO 

Refer to Harris Sales Offices for additional specifications. 
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HARRIS HM-7684P/85P 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 2K x 4 PROM 

HM-7684P - Open Collector Outputs 
HM-7685P - "Three State" Outputs 

Features 
• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A POWER DOWN 
INPUT. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - FOR WORST CASE N2 SEQUENCING OVER COM
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 
The HM-7684P/85P is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a 2K word by 4 bit/word format with open 
collector (HM-7684P) or "three state" (HM-7685P) outputs. These 
PROM's are available in a.n 18 pin D.I.P. (ceramic or epoxy) and an 18 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7684P/85P contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a power down input on the HM-7684P/85P which is similar to 
a chip enable. The chip is enabled or disabled using the power down 
input where a disabled chip dissipates 30% of nominal power and the 
outputs go to a high impedance state. The chip is powered up (enabled) 
when PD is low. 

Functional Diagram 

10F64 
ROW 

DECODE 

Copyright © Harris Corporation 1977 
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~~--------------~ 

8192 
MEMORY 
ARRAY 

Vcc= (18) 
GND= (9) 

Pinout 

TOP VIEW - D.I.P 

TOP VIEW - FLATPACK 

A7 

A6 

A5 

A4 
A3 

A2 

A, 

AO 
GND 

PIN NAMES 

AO - AlO 
01 - 04 

PO 

Vcc 
AS 

Ag 

AlO 

0, 

02 

03 

04 

PD 

ADDRESS INPUTS 
DATA OUTPUTS 

POWER DOWN INPUT 

Logic Symbol 

PD 

AO 

Al 

A2 

A3 01 

A4 02 

A5 03 

A6 04 

A7 

AS 

Ag 

A10 

Refer to Harris Sales Offices for additional specifications. 
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HM-7686/87 
HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

Preliminary 
2K x 4 PROM 

HM-7686 - Open Collector Outputs 
HM-7687 - IIThree Statell Outputs 

Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE CHIP 
ENABLE INPUTS 

• 

• 

• 

SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOL T
AGE RANGES. 

INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7686/87 are fully decoded high speed Schottky TTL 8192-
Bit Field Programmable ROMs in a 2K word by 4 bit/word format with 
open collector (HM-7686) or "three state" (HM-7687) outputs. These 
PROM's are available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7686/87 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para~ 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are three chip enable inputs on the HM-7686/87. GEL CE2, 
CE3 low enables the chip. 

Functional Diagram 
Gr----------------, A, 

~'~'"1 10FM 
ROW 

121 D£COD£ 
As 

As 131 

AI 

I 

I 
- - - - - ~I~ - - _J 

MEMORY 
ARRAY 

Pinouts 

TOP VIEW - D.I.P. 

Vcc 
AS 
Ag 

AlO 

TOP VIEW - FLATPACK 

A7 

A6 
A5 
A4/ 
A3 01 
A2 02 
Al 03 
AO 04 

CE CE2 
GND CE3 

PIN NAMES 

AO -A1O ADDRESS INPUTS 
01-04 DATA OUTPUTS 

CE 1. CE2, CE3 CHIP ENABLE INPUTS 

logic Symbol 

CE11 I eE2 I 
I 

I 

A3 
~Ol 

02 

A4 03 

A5 04 

A6 

A7 

AS 
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m,HARRlS HM-76.86R/87R, 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 2Kx 4 PROM: 

HM-7686R - Open Collector Outputs 
HM-7687R - IIThree Statell Outputs 

Features 
• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP 
ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS 

Description 
The HM-7686R/87R is a fully decoded high speed Schottky TTL 8192-
Bit Field Programmable ROM in a 2K word by 4 bit/word format with 
open collector (HM-7686R) or "three state" (HM-7687R) outputs. 
These PROM's are available in a 20 pin D.I.P. (ceramic or epoxy) and a 
20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7686R/87R contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are two chip enable inputs on the HM-7686R/87R. CE1, CE2 low 
enables the chip. 

The HM-7686R/87R is operated in the Transparent Read mode by hold
ing the strobe input low throughout the read operation. This is the normal 
read mode where the two chip enable inputs will control the outputs. 

In Latched Read mode, bringing the strobe input high will latch the out
puts and chip enable inputs. If the device is disabled when the strobe 
input goes high, the outputs will be latched in the high impedance state. 
If the device is in the latched mode the strobe input must be brought low 
to allow the outputs to respond to new address or chip enable conditions. 

Functional Diagram 

Copyright © Harris Corporation 1977 
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IICC=(20/ 
GNO" (10) 

S£NSEAMP °'[6°3 02 0, 
LATCH 

OUTPUT 

Ox • 

Pinout 

TOP VIEW - D.I.P. 

TOP VIEW - FLATPACK 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AQ 

GE1 
GND 

vcc 
AS 

Ag 

A10 

01 

02 

03 

04 

CE2 
STR 

ADDRESS INPUTS 

DATA OUTPUTS 

PIN NAMES 

AO - A10 

01 - 04 
CE1 - CE2 

STR 

CHIP ENABLE INPUTS 

STROBE INPUT 

logic Symbol 

eEl 

CE2 

AO 

Al 

A2 01 

A3 02 

A4 03 

A5 04 

A6 

A7 

AS 

Ag 

A10 

Refer to Harris Sales Offices for additional specifications. 
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HARRIS HM-7686P/87P 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 2K x 4·PROM 

HM-7686P - Open Collector Outputs 
H M -7687P - IIThree State". Outputs 

Features 
• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE POWER 
DOWN INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - FOR WORST CASE N2 SEQUENCING OVER COM
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7686P/87P are fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROMs in a 2K word by 4 bit/word format with open 
collector (HM-7686P) or "three state" (HM-7687P) outputs. These 
PROMs are available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logic~1 "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7686P/87P contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are three power down inputs on the HM-7686P/87P which are sim
ilar to chip enables. The chip is enabled or disabled using the power down 
inputs wnt:re a disabied chip dissipates 30% of nommai power and the 
outputs go to a high impedance state. The chip is powered up (enabled) 
when PD1, PD2 and PD3 are low. 

Functional Diagram 

~t'll n3. At I • 

I • 

At~ : 

A7~d : 
, ~10F" 

~
ROW • 

W DlCOIlO 

At I 
I 

At (!II I 

AIO 
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.tezalT 
"EMORY 
ARRAY 

Pinout 

TOP VIEW - D.LP. 

A7 Vee 
As As 

A5 Ag 

A4 AlO 

A3 01 

A2 02 

Al 03 

Ao 04 

POI P03 

GNO P02 

TOP VIEW - FLATPACK 

PO, :;s 10 11 ~::::. rul 
..... _.,.VTl']r---T7Y1-r--' 

GND ZIA VII PD2 

PIN NAMES 

Ao - AlO 
01 - 04 

PD1, PD2, PD3 

ADDRESS INPUTS 

DATA OUTPUTS 
POWE R DOWN INPUTS 

logic Symbol 

POI 

P02 

P03 

Ao 
Al 

A2 0 1 

A3 0 2 

:j 0 3 

04 

A7 

AS 

Ag 

Al0 

Refer to Harris Sales Offices for additional specifications. 
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HARRIS HM-76~86RP/87RP 
SEMICONDUCTOR 
PRODUCTS DIVISION Preliminary 2K x4 PROM 

HM-7686,RP - Open Collector Outputs 
HM-7687RP - IIThree State" Outputs 

Features 
• 80ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE INPUT. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES 
FAST PROGRAMMING AND SUPER,IOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING OVER 
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS. 

• A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER 
DISSIPATION. 

Description 
The HM-7686RP/87RP are fully decoded high speed Schottky TTL 8192-Bit Field 
Programmable ROM's in a 2K word by 4 bit/word format with open collector 
(HM-7686RP) or "three state" (HM-7687RP) outputs. These PROM's are avai~
able in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive'logic) and can be selectively 
programmed for a logical "0" in any bit position. 

Pinout 

TOP VIEW - D.I.P. 

TOP VIEW - FLATPACK 

A7 

A6 

A5 
A4' 
A3 01 
A2 02 

A1 03 
AO 04 

PD 

STR 

PIN NAMES 

to-
O -o 
::J 
"0 
C 
o 

Nichrome fuse technology is used on these and all other Harris Bipolar PROM's. 

The HM-7686RP/87RP contain test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric and A.C. 
performance. The fuses in these test rows and columns are blown prior to ship
ment. 

Ao - AlO ADDRESS INPUT -~-.g 

There is a chip enable input on the HM-7686RP/87RP. CE low enables the device. 

There is a power down input on this device. A powered down chip has a 70% 
reductinn 'in power dissipation if the outputs are not latched and a 50% reduction 
in power if the outputs are latched: 

The HM-7686RP/87RP is operated in the Transparent Read mode by holding the' 
strobe input low and the PD input low throughout the read operation. This is the 
normal read mode where the chip enable and the power down input will control the 
outputs. 

In Latched Read mode, bringing the strobe input high will latch the outputs and 
the chip enable inputs. However, the power down input is independent of the 
latched function and can be changed while in the latched mode. If the device is 
disabled when the strobe input goes high, the outputs will be latched in the high 
impedance state. If the device is in the latched mode the strobe input must be 
brought low to allow the outputs to respond to new address or chip enable condi
tions. 

The following is a summary of the functional dependencies of the operating modes: 

1. Chip enabled, transparent, power up - normal mode where the power down 
input is effectively a chip enable. 

2. Chip enabled, latched, power up - this is normal latched mode where the 
output remains latched regardless of address and chip enable switching. 

3. Chip enabled, latched, power down - this is the powered down latched mode 
where the output data remains latched while power is reduced to 50% of its 
normal value. If the latch strobe changes state while in this mode, the outputs 
will go to a high impedance state and power will reduce to 30% of nominal 
power. 

4. Chip disabled, transparent, power down - this is the normal powered down 
mode where the outputs are in a high impedance state and the power is re
duced to 30% of the nominal power. 

To the right is a 'table to clarify the operational interdependencies. 

01 - 04 DATA OUTPUTS 

PD POWER DOWN INPUT 
STR STROBE INPUT 

logic Symbol 

TRUTH TABLE for HM ,7686RP/87RP 

PO STR CE OUTPUTS POWER 

LATCHED DATA 50% 

LATCHED 3, STATE 50% 

0 UNLATCHED 3, STATE 30'10 

UNLATCHED 3, STATE 30% 

LATCHED DATA 100% 

LATCHED 3, STATE 100% 

UNLATCHED DATA 100% 

UNLATCHED 3 - STATE 100'10 

Copyright © Harris Corporation 1977 Refer to Harris Sales Offices for additional specifications. 
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PROMS 

FEATURES 

• Largest generic PROM family available 
• Reliability proven nichrome fuzes 

(qualified for MIL-M-38510) 
• Drop in compatible ROMs 

.• PNP inputs for low input current 

DESCRIPTION 

Generic 
Family 

• Compatible pin configurations for upward expansion 

The 53/6300-series generic PROM family offers t\le widest 
selection of sizes and organizations available in the industry . 
The 4-bit-wide PROMs range from 256x4 to 1024x4 and 
feature upward/downward pin OlJt compatibility in the space 
saving 16 and 18 pin packages. The 8-bit-wide PROMs range 
from 32x8 to 1024x8 in a wide selection of package sizes. All 
PROMs have the same programming specifications allowing a 
single generic programmer. 

• 4-bit-wide and 8-bit-wide for byte oriented applications 
• High speed for microprogrammed applications 
• Other applications include: 

Microprocessor program store 
Look up table 
Character generator 
Random logic 
Code converter 

PROM SELECTION GUIDE 

MEMORY PACKAGE 
Organization Size Pins Type* 

256x4 1024 16 J, N, F 

512x4 2048 16 J, N, F 

1024x4 1 4096 I 18 J, N, F I I 

32x8 256 16 J, N, F 

20 J, N 

256x8 2048 
24 J, N, F 

I 
24 J, N, F 

512x8 
1

4096 I 
20 J, N 

1024x8 8192 24 J, N, F 

1024x8 8192 22 J 

I 
I 

The family features low input current PNP inputs, full Schottky 
clamping and Three-state and open collector outputs. The 
nichrome fuzes store a logical high and are programmed to the 
low state. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for 
the military ranges. 

DEVICE TYPE INTERCHANGEABLE ROM OUTPUT 
O°C to +7SoC -SSoC to +12SoC O°C to +7SoC -SSoC to +12SoC 

6300-1 5300-1 6200-1 5200-1 OC 
6301-1 5301-1 6201-1 5201-1 TS 
6305-1 5305-1 6205-1 5205-1 OC 
6306-1 5306-1 6206-1 5206-1 TS 
6350-1 5350-1 6250-1 5250-1 OC 
6351-1 5351-1 6251-1 5251-1 TS 
6352-1 

I 
5352-1 6252-1 

I 

5252-1 OC 
6353-1 5353-1 6253-1 5253-1 TS 
6330-1 5330-1 6230-1 5230-1 OC 
6331-1 5331-1 6231-1 5231-1 TS 
6308-1 5308-1 - - OC 
6309-1 5309-1 - - TS 
6335-1 5335-1 6235 5235 OC 
6336-1 5336-1 6236 5236 TS 
6340-1 5340-1 6240-1 5240-1 OC 
6341-1 5341-1 I 6241-1 5241-1 I TS 
6348-1 5348-1 - - OC 
6349-1 5349-1 - - TS 
6380-1 5380-1 6280-1 5280-1 OC 
6381-1 5381-1 6281-1 5281-1 TS 
6384-1 5384-1 6284-1 5284-1 OC 
6385-1 5385-1 6285-1 5285-1 TS 
6386-1 5386-1 6286-1 5286-1 OC 
6387-1 5387-1 6287-1 5287-' TS 

* Package Types: N is Plastic DIP, J is Ceramic DIP and F is Flat Pak 

_______ Monolithic Memories----__ _ 
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PROMS 

53/6300-1 
53/6301-1 

53/6330-1 
53/6331-1 

NOTE: 

53/6335-1 
53/6336-1 

256x8 
PROM 

5316305-1 
53/6306-1 

53/6308-1 
53/6309-1 

PIN OUTS 

53/6340-1 
53/6341-1 

512x8 
PROM 

53/6352-1 
5316353-1 

53/6348-1 
53/6349-1 

Generic· 
Family 

53/6350-1 
53/6351-1 

53/6386-1 
53/6387-1 

1024x8 
PROM 

1024x8 
PROM 

*NO CONNECTION 

Pin assignments for ceramic (J package), plastic (N package) and flat pack (F package) are the same. 
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PROMS 
ABSOLUTE MAXIMUM RATINGS 

Generic 
Family 

Supply Voltage, VCC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -Oo5V to +7oov 
I nput Voltage 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 0 ... 0 .................... -1.5V to +5.5V 
I nput Current ... 0 ............... 0 0 . 0 .. 0 ....................... 0 ........ 0 . 0 . .. -20 rnA to +5 rnA 
Output Current ......................................•. 0 ... 0 . ' .............. -100 rnA to +100 rnA 
Storage Temperature Range ... 0 ..... 0 .......... 0 ............. 0 0 .................. 0 -65"C to +150"C 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 
53' (Military) 63' (Commercial) 

UNIT 
MIN NOM MAX MIN NOM MAX 

VCC Supply Voltage 4.5 5.0 5.5 4.75 5.00 5.25 V 

10H High Level Output Current -2.0 -3.2 rnA 
'00, '01, '05, '06, '08, '09 

12 16 rnA 
'40, '41, '50, '51, '52, '53 

10L Low Level Output Current 
'30, '31, '35, '36, '80, '81 
'84, '85, '86, '87 

8 12 rnA 

TA Operating Free Air Temperature -55 25 125 0 25 75 °c 

ELECTRICAL CHARACTERISTICS 
Over recommended operating free-air temperature range (unless otherwise noted) 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VIH High Level Input Voltage 2.0 V 

VIL Low Level Input Voltage 0.8 V 

VIC Input Clamp Voltage VCC = Min, II = -18mA -1.0 -1.5 V 

VOL Low Level Output Voltage VCC = Min, 10L = Max .45 V 

II Maximum I nput Current VCC = Max, VI = 4.5V (Program Pin) 1.0 rnA 

VI = 5.5V (Other Inputs) 

ilH High Levei input Current VCC = iviax, VI = 2.4V 40 JiA 

IlL Low Level I nput Current VCC = Max, VI = 0.45V -250 pA 

CI I nput Capacitance VCC = 5.0V VI = 200V 7 pF 

Co Output Capacitance 
TA=25°C 

Vo = 2.0V 8 pF 
f = 1 MHz 

'30, '31 125 

'00, '01, '05, '06 
VCC= Max 

130 

mA I '08, '09, '48, '49 

I 
155

1 
ICC Supply Current 

'35, '36, '40, '41 
All inputs grounded 
Aii outputs open 

170 

I '50, '51, '52, '53 I 175 

I '80, '81, '84, '85, '86, '87 180 

Output Leakage Current VCC = Max, Va = 2.4V 100 

THREE STATE OUTPUT ONLY 

VOH High Level Output Voltage VCC = Min, 10H = Max 2.4 3.2 V 

1HZ High Level OFF State Output Current VCC - Max, Vo - 2.4V 100 pA 

ILZ Low Level OFF State Output Current VCC = Max, Vo = 0.5V -100 pA 

lOS Output Short Circuit Current VCC = 5.0V, Va == OV -20 -50 -90 rnA 
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PROMS 
SWITCHING CHARACTERISTICS 

Over recommended ranges of T A and Vee (unless otherwise noted) 

CONDITIONS tAA (ns) 
DEVICE (See standard ADDR ESS ACCESS 

TYPE test load) TIME 
R1 (U) R2 (U) MAX 

6300-1, 6301-1 300 600 55 
5300-1, 5301-1 375 750 75 
6305-1, 6306-1 300 600 60 

5305-1, 5306-1 375 750 75 
6308-1, 6309-1 375 750 70 
5308-1 , 5309-1 560 1120 80 
6330-1 , 6331-1 375 750 50 
5330-1, 5331-1 560 1120 60 
6335-1 , 6336-1 375 750 90 
5335-1, 5336-1 560 1120 120 
6340-1, 6341-1 375 750 70 
5340-1, 5341-1 560 1120 80 
6348-1, 6349-1 375 750 70 
5348-1, 5349-1 560 1120 80 
6350-1 , 6351-1 300 600 60 
5350-1, 5351-1 375 750 75 
6352-1, 6353-1 300 600 60 
5352-1, 5353-1 375 750 75 
6380-1,6381-1 375 750 90 

tEA (ns) 
ENABLE ACCESS 

TIME 
MAX 

30 
30 
30 

40 
30 
40 
30 
30 
40 
40 
30 
40 
30 
40 
30 
40 
30 
40 
40 

Generic 
Family 

tER (ns) 
ENABLE RECOVERY 

TIME 
MAX 

30 
30 
30 

40 
30 
40 
25 
25 
40 
40 
30 
40 
30 
40 
30 
40 
30 
40 
40 

5380-1, 5381-1 560 1120 125 40 ·40 f-.-

6384-1 , 6385-1 375 750 
5384-1, 5385-1 560 1120 
6386-1, 6387-1 375 750 
5386-1, 5387-1 560 1120 

STANDARD TEST LOAD 
R, 

MEMORY 0r1,f\/\/'-O Vee OUTPUT 

30pF R2 

DEFINITION OF WAVEFORMS 

A 'If 
JI\ 

90 
125. 
90 
125 

Input Pulse Amplitude 3.0V 
Input Rise and Fall Times 

5ns from 1.0V to 2.0V 
Measurements Made at 1.5V 

40 40 
40 40 
40 40 
40 40 

E 

E 

r-----.,.----- : fl--------y-
E --- - -I! - -·-J'f....f' I 'tl-'~-~--------- __ J:\. 

W 
I~ 

i+- ~tEA . 
>4 tAA c. 

o :, I \ r-
L: L'EAJ >ER~ 
• -~tAA -----~ 

o 

ADDRESS ACCESS TIME ENABLE ACCESS TIME AND RECOVERY TIME 
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ROMS 

FEATURES 

• Largest generic ROM family available 
• PNP inputs for low input current 
• Compatible pin configurations for upward expansion 
~ 4-bit-wide and 8-bit-wide for byte oriented appiications 
• High speed for microprogrammed applications 
• Other applications include: 

Microprocessor program store 
Look up table 
Cha,racter generator 
Random logic 
Code convertor 

ROM SELECTION GUIDE 

DESCRIPTION 

Generic 
Family 

The 52/6200-series generic ROM family offers the widest selec
tion of sizes and organizations available in the industry. The 
4-bit-wide ROMs range from 256x4 to 1024x4 and feature 
upward/downward pinout compatibiiity in the space saving 
16 and 18 pin packages. The 8-bit-wide ROMs range from 
32x8 to 2048x8 in a wide selection of package sizes. 

The family features low input current PNP inputs, full Schottky 
clamping and three-state and open collector outputs. . 

The 62 series is specified for· operation over the commercial 
temperature and voltage range. The 52 series is specified for 
the military ranges. 

MEMORY PACKAGE DEVICE TYPE INTERCHANGEABLE PROM OUTPUT 
Organization Size Pins Type O°C to +75°C -55"C to +125°C etc to +75"C _55°C to +125°C 

256x4 1024 16 J, N, F 
6200-1 5200-1 6300-1 5300-1 OC 
6201-1 5201-1 6301-1 5301-1 TS 

512x4 2048 16 J,·N, F 
6205-1 5205-1 6305·1 5305·1 OC 
6206-1 5206-1 6306-1 5306-1 TS 
6250-1 5250-1 6350-1 5350-1 OC 

1024x4 4096 18 J, N, F 
6251-1 5251-1 6351-1 5351-1 TS 
6252-1 5252-1 6352-1 5352-1 OC 
6253-1 5253-1 6353·1 5353-1 TS 

256x5 1280 16 J, N, F 6210-1 5210-1 - - OC 
512x5 2560 18 J, N 6225-1 5225-1 - - OC 

32x8 256 16 J, N, F 
6230-1 5230-1 6330-1 5330-1 OC 
6231-1 5231-1 6331-1 5331·1 TS 

256x8 2048 24 J. N, F 
6235-1 5235-1 6335-1 5335-1 OC 
6236-1 5236-1 6336-1 5336-1 TS 

512x8 4096 24 J, N, F 
6240-1 5240-1 6340-1 5340-1 OC 
6241-1 5241-1 6341-1 5341·1 TS 
6280·1 5280-1 6380-1 5380-1 OC 

I 6~81·1 5281-1 I 6381-1 5381-1 TS 

24 J, N, F 
6280-2 5280-2 

t 
- -

I 
OC 

I 6281·2 5281-2 - - TS 
6282-1 5282-1 .- - ro.,... 

I I I I VV I I I I 

I I I I I I I I 6283-1 5283-1 - - TS I 
I I ! I I 

1024x8 

I 
8192 6284-1 i 5284-1 6384-1 5384-1 I OC 

6285-1 I 5285-1 6385-1 5385-1 TS 

6286-1 ! 5286-1 6386-1 5386-1 OC 

22 J, N 
6287-1 5287-1 6387-1 5387-1 TS 
6286-2 5286-2 - - OC 
6287-2 5287-2 - - TS 

20 J, N 
6289-1 5289-1 - - Active 
6289-2 5289-2 - - Pull up 

24 
6275-1 5275-1 - - OC 

2048x8 16384 J,N,F 
6276-1 5276-1 TS - -
6260-1 5260-1 - - OC 

1024x9 9216 24 J, N, F 
6261-1 5261-1 - TS -
6255-1 5255·1 - - DC 

1024xl0 10240 24 J, N, F 
6256-1 5256-1 - TS -

_______ Monolithic Memories ______ _ 
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ROMS 

52/6200-1 
52/6201-1 

52/6210-1 

4 A3 256x5 01 13 

ROM 

52/6286-1 
52/6287-1 

1024x8 
ROM 

©IC MASTER 1978 

52/6205-1 
52/6206-1 

52/6225-1 

PIN OUTS 

52/6235-1 
52/6236-1 

256x8 
ROM 

52/6252-1 
52/6253-1 

52/6230-1 
52/6231-1 

Generic 
Family 

52/6250-1 
52/6251-1 

52/6289-1 
52/6289-2 

52/6240-1 
52/6241-1 

512x8 
ROM 

1253 



ROMS 

NOTE: 

52/6280-1 
52/6281-1 

*52/6284-1 
*52/6285-1 

5216280-2 
52/6281-2 

**52/6282-1 
~*52/6283-1 

1024x8 
ROM 

*NO CONNECTION 
**"0R" ENABLE 

52/6260-1 
52/6261-1 

1024x9 
ROM 

PIN OUTS 

52/6275-1 
52/6276-1 

2048x8 
ROM 

52/6255-1 
52/6256-1 

----------,,~--------~ 

1024x10 
ROM 

Ag 

Generic 
Family 

Pin assignments for ceramic (J package), plastic (N package) and flat pack (F package) are the same. 
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ROMS 
ABSOLUTE MAXIMUM RATINGS 

Generic 
Fami~y; 

Supply Voltage, Vcc ............................................................ -0.5V to +7.0V 
Input Voltage ................................................................. -1.5V to +5.5V 
Input Current ............................................................... -20 mA to +5 mA 
Output Current .......... , .................................................. -100 mA to + 1 00 mA 
Storage Temperature Range '" .................................................... -65°C to +150°C 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 
53' (Military) 63' (Commercial) 

UNIT 
MIN NOM MAX MIN NOM MAX 

VCC Supply Voltage 4.5 5.0 5.5 4.75 5.00 5.25 V 

IOH High Level Output Current -1.0 -2.0 mA 

'05, '06, '50, '51, '52, '53 16 12 

'00, '01, '10, '25 15 10 

'30, '31 12 8 
10L Low Level Operating Current 

'35, '36, '40, '41, '80, '81, '82, 
mA 

'83, '84, '85, '86, '87, '89, '75, '76 
10 8 

'55, '56, '60, '61 6 6 

TA Operating Free Air Temperature -55 25 125 0 25 75 °c 

ELECTRICAL CHARACTERISTICS 

Over recommended operating free air temperature range (unless otherwise noted) 

SYMBOL PARAMETER' CONDITIONS MIN TYP MAX UNIT 

VIH High Level Input Voltage 2.0 V r----

Vil Low level Input Voltage 

VIC Input Clamp Voltage 

VOL low Level Output Voltage 

II Maximum Input Current 

IIH High Level Input Current 

IlL low Level Input Current 

CI I nput Capacitance 

Co Output Capacitance 

'00, '01, '30, '31 

'05, '06 

'55, '60 

ICC Supply Current 
'10, '25, '35, '40, '41, '80, '82 

'84, '86, '89 

'36, '50, '51, '52, '53, '56, '61 

'81, '83, '85, '87 

'75, '76 

OPEN COLLECTOR OUTPUT CURRENT 

Output leakage Current 

THREE STATE OUTPUT ONLY 

VOH High Level Output Voltage 

High Level Off 8K, 9k, 10k 
1HZ 

All Others State Output Current 

low level Off 8k, 9k, 10k 
ILZ 

State Output Current All Others 

lOS Output Short Circuit Current 

*ICC on 5200-1,5201-1 is 130 mA 

©IC MASTER 1978 

VCC = Min, II = -18mA 

VCC = Min, 10l = Max 

VCC = Max, VI = 5.5V 

VCC = Max, VI = 2.4V 

VCC = Max, VI = 0.45V 

VCC = 5.0V 

TA = 25°C 

f = 1 MHz 

VCC = Max 

All I nputs Grounded 

All Outputs Open 

. 

VCC = Max, Vo = 2.4V 

VCC = Min, 10H = Max 

VCC = Max, Vo = 2.4V 

VCC = Max, Vo = 0.5V 

VCC = 5.0V, Vo = OV 

0.8 V 

-1.0 -1.5 V 

.45 V -
1.0 mA :2 
40 J.LA :2 

-250 J.LA 

VI = 2.0V 7 pF 

Vo = 2.0V 8 pF 

125 ~ 
130 ~ 
165 ~ 

~. 

170 mA ~ 
~. 

175 

180 

190 

100 

2.4 3.2 V 

50 

100 
J.LA 

-50 
J.LA 

-100 

-20 -50 -90 mA 
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ROMS 
SWITCHING CHARACTERISTICS 

Generic 
Family 

Over recommended ranges of T A and Vee (unless otherwise noted) 

CONDITIONS tAA(ns) tEA(ns) tER(ns) 
DEVICE (SEE STANDARD ADDRESS ACCESS EN~BLE ACCESS ENABLE RECOVERY 

TYPE TEST LOAD) TIME TIME TIME 
I I ..... r'\ 

"lH R2.i1. iviAX MAX MAX 

6200-1.6201-1 300 600 45 35 35 
5200-1.5201-1 450 900 60 35 35 
6205-1 6206-1 280 560 60 30 30 
5205-1. 5206-1 375 750 75 40 40 
6210-1 300 600 75* 50* 40* 
5210-1 450 900 90* 65* 40* 
6225-1 300 600 75* 50* 40* 
5225-1 450 900 90* 65* 40* 
6230-1.6231-1 375 750 50 30 25 
5230-1.5231-1 560 1120 60 30 25 
6235-1. 6236-1 450 900 100 70 45 
5235-1. 5236-1 560 1120 175 90 50 
6240-1.6241-1 450 900 90* 50* 40* 
5240-1.5241-1 560 1120 90* 65* 40* 
6250-1.6251-1 280 560 60 30 30 
5250-1. 5251-1 375 750 75 40 40 
6252-1 6253-1 280 560 60 30 30 
5252 -1 • 5253-1 375 750 75 40 40 
6255-1. 6256-1 750 1500 100 70 40 
5255-1. 5256-1 750 1500 150 80 45 
6260-1.6261-1 750 1500 100 70 40 
5260-1.5261-1 750 1500 150 80 45 
6275-1 • 6278-1 450 900 110 40 40 
5275-1 • 5276-1 560 1120 120 50 50 
6280-1.6281-1 450 900 100 70 45 
5280-1.5281-1 560 1120 175 90 50 

I 6280-2 6281-2 450 900 55 30 30 
5280-2. 5281-2 560 1120 75 

~.A' 
I 35 I 35 t 

6282-1 • 6283-1 450 900 100 70 45 
5282-1.5283-1 560 1120 175 90 50 
6284-1. 6285-1 450 900 100 70 45 
5284-1 • 5285-1 560 1120 175 90 50 
6286-1.6287-1 450 900 100 70 45 
5286-1. 5287-1 560 1120 175 90 50 
6286-2. 6287-2 450 900 55 30 30 
5286-2. 5287-2 560 1120 75 35 3.5 
6289-1 450 900 100 70 45 
5289-1 560 1120 175 90 50 
6289-2 450 900 55 30 3u 
5289-2 560 1120 75 35 35 

*VCC == +5V. T A = +25°C 

STANDARD TEST LOAD Rl 
Input Pulse Amplitude 3.0V MEMORY 0 • • /\1\/'-0 Vee 

OUTPUT 1
30PF 

Input Rise and Fall Times 
R2 Sns from 1.0V to 2.0V 

Measurements Made at 1.SV 

DEFINITION OF WAVEFORMS 

A t~ ______________ __ 
E ! t------~---
E -----I-- J

/' 

I I *~ __ 
L~~~' 

tAA-=---! 

A * _____________________ _ 
- I I . 
E . I·' ;r-------j. :-----i---JI } !~-F 

l-~t::j rtER~ 

o 

ADDRESS ACCESS TIME ENABLE ACCESS TIME AND RECOVERY TIME 
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The only filing system de
-signed specially for the elec
tronics engineer. Instant 
retrieval and organization of 
data sheets and catalogs. 

The Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 

Q=t>tmerty, ().T·SCatalog) The-
nationaL catalog designed' " " , " ".' ,,' 

i sively for distributors and their 'UNITED COST, 'AN'O 
customers featuring electroni~ 

" parts, instruments and equipment. PRICING SERVICES;.,;.;. 
The electronic distributors' 
proven method of being up to 
the minute on his cost and 
selling prices. 



J\Janonal ~emiconductor 

..... 
~ 
Q) ~ ~ . NATIONA,L SEMICONDUCTOI~ PROM/EPROM CROSS REFERENCE GUIDE 

€) 
n 

~ 
::D .. 
fQ 

Of 

BIPOLAR PROM 

SIZE AND 
NATIONAL 

ORGANIZATION 
OUTPUT MIL/COM 

256·Bit OC OM54S188/0M74S188* 
(32 x 8) 

16-Pin TS OM54S288/0M74S288* 

1024-Bit OC OM54S387/01ll174S387 
(256 x 4) 

16-Pin TS 01ll154S287/0M74S287 

2048-Bit OC OM54S570/0M74S570 
(512x4) 

16·Pin TS OM54S571/0M74S571 

4096-Bit OC 0~~77S295/0~~87S295 

(512 x 8) 

24-Pin TS OM77S296/0M87S296 

2048-Bit OC OM54S470/0M74S470 
(256 x 8) 

20-Pin TS OM54S471/0M74S471 

4096:Bit OC OM54S473/0M74S473* 
(512x8) 

20-Pin TS OM54S4 72/0M 74S4 72* 

4096-Bit DC OM54S572/0M74S572 
(1024 x 4) 

18-Pin TS 0IVJ54S573/0M74S573 

8192-Bit OC OM 77S229/0M87S229 * 
(1024 x 8) 

24-Pin TS OM 77S228/0M87S228* 

8192-Bit OC OM54S672/0M74S672* 
(2048 x 4) 

18-Pin TS DM54S673/0M 74S673* 
-

Note; All manufacturers' PROMs program differently. 
*Future products 

••• M.I. -_. 

AMD f:AIRCHILD HARRIS INTEL INTERSIL M.MJ. SIGNETICS TJ. 
M=MIL M=MIL 2=MIL M=MIL M=MIL MIL/COM S=MIL MIL/COM 

C=COM C=COM 5=COM P=COM C=COM N=COM 

29750X HMl-7602-X IM5600X 5330/6330-1 X82S23 SN54S188174S188 

29751X HMl-7603-X IM5610X 5331/6331-1 X,B2S123 SN54S288/74S288 

29760X 93417X HMl-7610-X X3601 IM5603X 5300/6300- 1 X:!32S126 SN54S387/74S387 

29761X 93427X HMl-7611-X X3621 IM5623X 5301/6301-1 XB2S129 SN54S287/74S287 

29770X 93436X HMl-7620-X X3602 IM5604X 5305/6305-1 XB2S130 

29771X 93446X HMl-7621-X X3622 IM5624X 5306/6306-1 XH2S131 

93438X HMl-7640-X X3604 IM5605X 5340/6340-1 X82S140 SN54S474/74S474 

93448X HMl-7641-X X3624 IM5625X 5341/6341-1 xe:2S141 SN54S475/74S475 

5308/6308-1 SN54S470/74S470 

5309/6309-1 SN54S471174S471 

HMl-7648-X 5348/6348-1 X82S146 SN54S473/74S473 

HMl-7649-X 5349/6349-1 X82S147 SN54S472174S472 

~)3452X HMl-7642-X X3605 5352/6352-1 X8:2S136 

~13453X HMl-7643-X X3625 5353/6353-1 X8:2S137 

HMl-7680-X X3608· 5380/6380-1 X8:2S180 

HMl-7681-X X3628 5381/6381-1 X82S181 

63100-1 X82S184 

63101-1 X82'S185 

See other side also 

~ -' -.~-------~'-.~.--
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~ 
:D ... 
~ 
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~ 
CD 

~ NATIONAL SEMICONDUCTOR PROM/EPROM CROSS REFERENCE GUIDE ~" 
MOS EPROM 

SIZE AND ELECTRONIC .. 
ORGANIZATION 

OUTPUT NATIONAL AMD AMI FUJITSU INTEL INTERS.L MOSTEK MOTOROLA SIGNETICS T.I. 
ARRAY 

8192-Bit 

(1024 x 8) TS MM2708Q 2708 EA2708DC MB8515 C2708 2708 MCM68708L N2708 TMS2708JL 

24-Pin 

2048-Bit 

(256 x 8) TS MM1702AQ/MM1702ALQ 1702A/ 1702A L 1702A/1702AL MK3702-3 
N1702A/ 

24-Pin 
1702AL 

4096-Bit 

(512 x 8) TS MM5204/MM4204 * S5204A 

24-Pin 
~~~ ----- --- - -- -~.-- .. -.---- -- ,- '----- --- --_ ... _----

* _550 C to +850 C operating temperature -range. See other side also 

{ 

} 
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National Semlconauctor 

..... 
N 

8 ~ NJ~TIONj~L SEMICONDUCTOR RAM CROSS REFERENCE GUIDE~ ~ 

@ 

o 
== : 
-I 
m 
:D 
..a. 
CD .... 
CX) 

BIPOLAR RAMs 

OTHER SOURCE 

AMD 
AM27LSODC 
AM27 LSOOM 
AM27LS01C 
AM27LS01M 
AM27LS02C 
AM27LS02M 
AM72LS03C 
AM27LS03M 
AM27S02C 
AM27S02M 
AM27S03C 
AM27S03M 
AM3101 
AM3101A 
AM31L01C 
AM31L01M 

Fairchild 
93403 
93411C 
93411M 
93415AC 
93415C 
93421C 
93421M 

Intel 
3101 
3101A 
M3101 
M3101A 
3106 
3106A 
3107 
3107A 

Intersil 
IM5501C 
IM5501M 
IM5523C 
IM5523M 
IM5533C 
IM5533M 

NATIONAL 

DM74S200 
DM54S200 
DM74S206 
DM54S206 
DM74LS289 
DM54 LS289 
DM74LS189 
DM54LS189 
DM74S289 
DM54S289 
DM74S189 
DM54S189 
DM7489 
DM74S289 
DM74 LS289 
DM54LS289 

DM74S289 
DM74S206 
DM54S206 
DM93415 
DM9:3415 
DM74S200 
DM54S200 

DM7489 
DM74S289 
DM5489· 
DM54S289 
DM74S200 
DM74S200 
DM74S206 
DM74S206 

DM7489 
DM5489 
DM74S200 
DM54S200 
DM74S206 
DM54S206 

© 1977 National Semiconductor Corp. 

OTHER SOURCE 

MMI 
5530 
5531 
5560 
5561 
6530 
6531 
6560 
6561 . 
L5560 
L5561 
L6560 
L6561 

Signetics 
N8225 
N82S06 
N82S07 
N82S10 
N82S16 
N82S17 
N82S21 
N82S25 
N82S116 
N82S117 
582S06 
582507 
S82516 
S82S17 
S82S25 

Texas Instruments 
SN5489 
SN7489 
5N54S189 
SN54S201 
SN54S289 
SN54S301 
SN74S189 
SN74S201 
SN74S289 
SN74S301 
SN74S309 

NATIONAL 

DM54S206 
DM54S200 
DM54S289 
DM54S189 
DM74S206 
DM74S200 
DM74S289 
DM74S189 
DM54LS289 
DM54LS189 
DM74LS289 
DM74LS189 

DM7489 
DM74S200 
DM74$206 
DM93415 
DM745200 
DM745206 
DM86521 
DM74S289 
DM74S200 
DM74$206 
DM545200 
DM545206 
DM54S200 
DM545206 
DM!>4S289 

DM5489 
DM7489 
DM54S189 
DM54S200 
DM545289 
DM54S206 
DM74S189 
DM74S200 
DM74S289 
DM74S206 
DM93415 , 

OTHER SOURCE 

AMD 
AM1101A 
AM1101Al 
AM1101A1M 
AM2101 
AM2102 
AM2111 
AM2112 
AM9060C 
AM9060D 
AM9060E 
AM9101A 
AM91018 
AM9101C 
AM910lD 
AM9102 
AM91L02 
AM9102A 
AM91L02A 
AM91028 
AM91L028 
AM9102C 
AM9lL02C 
AM9102D 
AM9111A 
AM91118 
AM9111C 
AM9111D 
AM9112A 
AM91128 
AM9112C 
AM9112D 

AMS 
AMS6003 
AMS7270 
AMS7270·5 
,AMS7271 
AMS7280 
AMS7280-5 
AMS7281 

NATIONAL 

MMll01A 
MM1101A1 
MM4250 
MM2101A:4* 
MM2102A-6* 
MM211,lA-6* 
MM2112A-6* 
MM5280-5 
MM5280 
MM5280 
MM2101A-4* 
MM2101A * 
MM2101A-2* 
MM2101A-2* 
MM2102A-6 
MM2102A-6L 
MM2102A-4 
MM2102A-4L 
MM2102A 
MM2102A-L 
MM2102A-2 
MM2102A-2L 
MM2102A-2 
MM2111A-4* 
MM2111A* 
MM2111A-2* 
MM2111A-2* 
MM2112A-4* 
MM2112A* 
MM2112A-2* 
MM2112A-2* 

MM5262 
MM5270 
MM5270-5 
MM5271 
MM5280 
MM5280-5 
MM5281 

MOS RAMs 

OTHER SOURCE 

Fairchild 
2102 
21L02 
2102-1 
21 L02A 
21L028 
2102F 
2102F2 

Intel 
1101A 
1101Al 
2101A 
2101A-2 
2101A-4 
2101 
2101 
2101-1 
2101-2 
2102A 
2102A-2 
2102A-4 
2102AL 
2102AL-2 
2102AL-4 

21078 
21078-4 
2111A 
2111 A-2 
2111A-4 
2111 
2111-1 
2111-2 
2112A 
2112A-2 
2112A-4 
2112 
2112-2 

MMI 
2170 
2171 
2180 
2181 

NATIONAL 

MM2102A-6 
MM2102A-6L 
MM2102A-4 
MM2102A-4L 
MM2102A-L 
MM2102A 
MM2102A-2 

MMll01A 
MMll01A-l 
MM2101A* 
MM2101A-2* 
MM2101A-4* 
MM2101A-6 
MM5269 
MM2101A-4* 
MM2101A-6* 
MM2102A 
MM2102A-2 
MM2102A-4 
MM2102AL 
MM2102AL-2 
MM2102AL-4 
MM5280 
MM5280-5 
MM2111A* 
MM2111A-2* 
MM2111A-4* 
MM2111A-6* 
MM2111A-4* 
MM2111A-6* 
MM2112A* 
MM2112A-2* 
MM2112A-4* 
MM2112A-6* 
MM2112A-6* 

MM5270 
MM5271 
MM5280 
MM5281 

'. ,... ~ ---~-. ---~.-~~. --~-...... --..- ~ -~-.~--- ... -~~.~ -_--.-...... ............... "----. 

OTHER SOURCE 

Signetics 
21F02 
21 F02-2 
21 F02-4 
2102 
2102-1 
2102-2 
21L02-1 
21 L02-3 
2501 
2680 
2680-1 
2613 

Texas Instruments 
TMS4033 
TMS4034 
TMS4035 
TMS4039 
TMS4039-1 
TMS4039-2 
TMS4042 
TMS4042-1 
TMS4042-2 
TMS4043 
TMS4043-1 
TMS4043-2 
TMS4060 
TMS4060-1 
TMS4060-2 

CMOS RAMs 
Intersil 
IM6551 
IM6508 
IM6518 

NATIONAL 

MM2102A 
MM2102A-2 
MM2102A-4 
MM2102A-6 
MM2102A·4 
MM2102A·6 
MM2102A-L 
MM2102A·2L 
MMll01Al 
MM5280 
MM5280-5 
MM5257 

MM2102A-4 
MM2102A-6 
MM2102A-6 
MM2101A-6 
MM2101A-6 
MM2101A-4 
MM2111A-6 
MM2111A-6 
MM2101A-4 
MM2112A-6 
MM2112A-6 
MM2112A-4 
MM5280-5 
MM5280 
MM5280 

MM74C920 
MM74C929 
MM74C930 

* Available 4th quarter 1977 
All parts are pin compatible. Check 
National data sheets for specification 
details. 

IM-S30097/Printed in U.S.A. 



~National 
D Semiconductor 
PROM programming procedure 
These parts are shipped from the factory with all fuses 
intact. As a result, the outputs will be low. (logical "0") 
for all addresses. In order to generate a high level on the 
outputs, the part must be programmed. Information on 
available programming equipment may be obtained from 
National. However, if it is desired to build your own 
programmer, the following conditions must be observed. 

1. Programming should be attempted only at tempera
tures between 15°e and 30

0
e. 

2. Addresses and chip enable pins must be driven from 
normal TTL logic levels during both programming 
and verification. 

3. Programming will occur at a selected address when 
Vee is held at 10.5V, the appropriate output is held 
at 10.5V and the chip is subsequently enabled. To 
achieve these conditions in the appropriate sequence, 
the following procedure must be followed: 
a) Select the desired word by applying a. high or low 

level to the appropriate address inputs. Disable the 
chip by applying a high level to one or both enable 
inputs. 

b) Increase Vee to 10.5V ±0.5V with the rate of 
increase being between 1.0 and 1 O.OV /I1S. Since 
Vee supplies the current to program the fuse as 
well as the lee of the device at programming 
voltage, it must be capable of supplying 400 mA 
at 11.0V. 

c) Select the output where a high level.is desired by 
raising that output voltage to 10.5V ±0.5V. Limit 
the rate of increase to a value between 1.0 and 
10.0V /I1S. This voltage change may occur simul
taneously with the increase in Vee but must not 
precede it. It is critical that only one output at a 
time be programmed since the internal circuits can 
only supply programming current to one bit at a 
time. Outputs not being programmed must be left 

open or tied to a high impedance source of at least 
20 kn. (Remember that the outputs of the device 
are still disabled. at this time because the chip 
enables are high.) 

'd) Enable the device by taking both chip enables to a 
low level. This is done with a pulse of lOllS. The 
lOllS duration refers to the time that the circuit is 
enabled. Normal input levels are used and rise and 
fall times are not critical. 

e) Verify that the bit has been programmed by first 
removing the programming voltage from the 
output and then reducing Vee to 4.0V ±0.2V. 
Verification at a Vee level of 4.0V will guarantee 
proper output states over the Vee and tempera
ture range of the programmed part. The chip 
must be enabled to sense the state of the outputs. 
During verification, the loading of the output 
must be within specified IOL and IOH limits. 
Steps b, c and d must be repeated 10 times or 
until verification that the bit has programmed. 

f) Following verification. apply five additional pro
gramming pulses to the bit being programmed. 
The programming procedure is now complete for 
the selected bit. 

g) Repeat steps a through f for each bit to be pro
grammed . to a high level. If. the procedure is 

, performed on an automatic programmer, the duty 
cycle' of Vee at programming voltage must be 
limited to a maximum of 25%. This is necessary to 
minimize chip junction temperatures. After all 
selected bits are programmed, the entire contents 
of the memory should be verified. 

Note: Since only an enabled chip ,is programmed. it is 
possible to program these parts at the board level if all 
programming parameters are complied with. 

Programming Parameters Do not test or you may program the device. 

PARAMETERS CONDITIONS 

VCCP Required VCC for Programming 

ICCp ICC During Programming VCC = llV 

VOP Required Output Voltage for Programming 

lOp Output Current while Programming VOUT = llV 

tRR Rate of Voltage Change-of VCC Or Output 

PWE Programming Pulse Width (Enabled) 

VCCV Required VCC for Verification 

MDC M,aximum Duty Cycle for VCC at VCCP 

Programming Waveforms 
2.4VTDS.SV~ ~ 

ADDRESS 

OVTDO.SV ----------.... 

Vee 

_____ TS ___ 

-----,T2~-

DUTI'UT 

VOP 7"'"----...., 
:::.." .. %Z 

~ 13 I-- ~ T4 ---

mID uvTO 5.5V" ~=------""j Ir-------
ovTO O.5V W L--J 

1-- Pwf·--j 

©IC MASTER 1978 

MIN RECOMMENDED 
VALUE 

MAX UNITS 

10.0 10.5 11.0 V 

400 mA 

10.0 10.5 11.0 V 

20 mA 

1.0 10.0 Vips 

9 10 11 ps 

3.8 4.0 4.2 V 

25 25 % 

T1 = 100 ns min 

T2 = 511S min (T2 may be 2. 0 if Vcep rises at the same rate or faster than Vop) 
T3 = 100 ns min 

T4 = 100 ns min 

T5 = 100 ns min 

~PWE is repeated for 5 additional pulses after verification of VOH indicate$ 

a bit has programmed 

1261 

.1;,; 

C -c.; 

't: 
·C 
·C 

c.; 

E 
-,-.~,- a: 

U. 

a 
c 
.~ .. 
a 

.:2 



~ 

o ..... 
o 
:::J 
"0 
c: 
o 
o 
E 
(J) 

en 
ca 
c: 
o 
+= as 
Z 

Preliminary 

DM54S188/DM74S188 open-collector 256-bit PROM 
DM54S288/DM74S288 TRI-STATE® 256-bit PROM 

I general description 

These Schottky PROM memories are organized in the 
popular 32 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

""""" ...... ----ICOlUI t:::» 

• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-30 ns max 
Enable access-20 ns max 

• PNP inputs reduce input loading 

If the enable input is raised to a high level, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE® versions and are available as ROM's as 
well as PROM's. • All dc and ac parameters guaranteed over temperature 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 

, Once programmed, it is impossible to go back to a low. 

• Low voltage TRt-SAFE ™ programming 

• Board level programming 

r-------~----------r_------_,----------_,------_, 

Military Commercial Open
Collector 

TRI-STATE Package 

r----------r------~----------_+--------~----------~------~ 
DM74S188 X X N, J 

~--------~-------4----------~--------~----------~--~--~ 
DM74S288 X X N, J 

r---------_+------~~--------_+--------~----------~------_; 
DM54S188 X x J 

I DM54S288 x x J 

block diagram connection diagram 

I ~~ .tI:l~r-__ ~~ ____ r-____ M~~M_~_R_~_R_:~X ____ ~ ____ -T ____ ~~ 

1262 

ENABLE 
GATE 

OB 07 06 05 04 03 02 01 

Dual·ln-Line Package 

rll 16 
01 Vee 

02 2 15 n 

03~' ~H A4 04 4 13 AJ 

5 12 A2 

:~ F:: 
GNO 08 

TOP ViEw 

logic symbol 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage INote 2) O.5V to +7V Supply Voltage (VCC) 
Input Voltage (Note 2) -1 .2V to +5.5V DM54S188, DM54S288 4.5 5.5 V 
Output Voltage (Note 2) -Q.5V to +5.5V DM74S188, DM74S288 4.75 5.25 V 
Storage Temperature --65°C to +150°C 

Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 seconds) 300°C 

DM54S188, DM54S288 -55 +125 °c 
DM74S188. DM74S288 0 +70 °c 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

DM54S188, 54S288 DM74S188,74S288 
PARAMETER CONDITIONS 

MIN 
UNITS 

TYP MAX MIN TYP MAX 

IJL Input Load Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 JiA 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 JiA 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage , 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX ""' 2.4V 50 50 JiA 

(Open·Collector Only) (Note 5) VCC = Max, VCEX = 5.5V 100 100 JiA 

Vc Input Clamp Voltage VCC = Min, liN = -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, T A = 25°C, 4.0 I 4.0 pF 

1 MHz 
, 

Co Output Capacitance VCC = 5V, Vo = 2V, T A = 25°C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 70 110 70 110 mA 

All Outputs Open 

TRI~TATEPARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 -100 mA 

(Note 5) 

1HZ Output Leakage (TRI·STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 J.1A 

Chip Disabled 

VOH Output Voltage High, (Note 5) IOH = -2 mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM54S188,54S288 DM74S188,74S288 

PARAMETER CONDITIONS 5V ± 10%; -55°C to +125
u
C 5V ±5%; o°c to + 70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 22 40 22 30 ns 

tEA Enable Access Time 15 30 15 20 ns 

tER Enable Recovery Time 15 30 15 20 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = 5V and T A = 25°C. 

Note 4: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VOH, ICEX or ISC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 71. 

©IC MASTER 1978 1263 

Q) 
(f) 

a; 
c: 
o 

. +J. 

tU 



~ 

o ..... 
(,) 
:J 

"'C 
c: 
o 
(,) 

E 
Q) 

en 
(ij 
c: 
o ..... 
«S 
Z 

OM54S287/0M74S287 TRI-STATE® 1024-bit PROM 
OM54S387/0M74S387 open-collector 1024-bit PROM 

general description 
These Schottky memories are organized in the popular 
256 words by 4 bits configuration. Two memory enable 
inputs are provided to control the output states. When 
both enable inputs are in the low state, the outputs 
present the contents of the selected word. 

If either or both of the enable inputs is raised to a high 
state, it causes ali four outputs to go to the "OFF" or 
high impedance state. The memories are available in 
both open-collector and TR I-STATE versions and are 
available as ROM's as well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once pr.ogrammed, it is impossible to go back to a low. 

DM74S387 

DM74S287 

DM54S387 

DM54S287 

_ block diagram 

MOST SIGNIFICANT 
AOORESS BIT 

A7 

A6 

A5 

A3 

A2 

Al 

AD 

t 

Military Commercial 

X 

X 

X 

X 

1024·81T CEll 
32 X 32-BIT 

MEMORY MATRIX 

02 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-50 ns max 
Enable access-25 ns max 

• PNp'inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• Low voltage TRI-SAFETM programming 

• Board level programming 

• ROM mates are DM74S187 and DM85S97 

Open-
Collector 

X 

X 

Oi 

TRI-STATE Package 

N,J 

X N, J 

J 

X J 

connection diagram 
Dual-I n-Line Package 

16 
A6 

A5 

A4 

A3 

AD 

Al 

A2 

GNO 

TOP VIEW 

logic symbol 

01 

02 

03 

04 

VCC 

A7 

E2 

[j 

01 

02 

03 

04 

co 
S:S: 
01- 01 
~.p. 
(J)(J) 
CNN 
COCO 
~~ 
Co s:s: 
"" ~~ 
CJ)CJ) 
CNN 
OlO) 

"" O~ 
"C:::D 
(1)-
::ll 
.CJ) 
n~ 
2..» 
-~ ~m 
,.... ® 
0 ~ 
~ 0 
~N 
O~ 
NI 
~2: 
I,.... ,..... 
~ ;; . ." 
.,,:::D 
:::DO 
oS: 
s: 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) -{).5V to +7V Supply Voltage (Vee) 
Input Voltage (Note 2) -1.2V to +5.5V DM54S387, DM54S287 4.5 5.5 V 
Output Voltage (Note 2) -{).5V to +5.5V DM74S387, DM74S287 4:75 5.25 V 
Storage Temperature ~5°e to +150oe 

Ambient Temperature IT A) 
lead Temperature (Soldering, 10 seconds) 300°C 

DM54S387, DM54S287 -55 +125 °e 
DM74S387, DM74S287 0 +70 °e 

logical "0" Input Voltage (low) 0 0.8 V 

logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

PARAMETER 
DM54S387/287 DM74S387/287 

CONDITIONS UNITS 
MIN TYP MAX MIN TYP MAX 

IF Input load Current, All Inputs VCC = Max, VF = 0.45V -80 -250 -80 -250 /lA 

IR Input 'leakage Current, All Inputs VCC = Max, VR = 2.7V 25 25 /lA 

JRB Input leakage Current, All Inputs VCC = Max, VRB = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, IOl = 16 mA 0.35 0.5 0.35 0.5 V 

Vil Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX = 2.4V 50 50 /lA 
(Open·Coliector Only) (Note 5) VCC = Max, VCEX = 5.5V 100 100 /lA 

Vc Input Clamp Voltage VCC = Min, liN = -18 mA -D.8 -1.2 -D.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, T A = 25°C, 4.0 4.0 pF 

1 MHz 
, , 

Co Output Capacitance VCC = 5V, Vo = 2V, TA = 25°C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 80 130 80 130 mA 

All Outputs Open 

TRI-STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 --60 -100 -30 --60 -100 mA 

1HZ Output Leakage (TRI-STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 IiA 
Chip Disabled 

VOH Output Voltage High, (Note 5) IOH = -2 mA 2.4 3.2 V 

IOH = -6.S mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DMS4S387/287 DM74S387/287 

PARAMETER CONDITIONS SV ±10%;--55°Cto +12SoC SV ±S%; oOe to +70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 10 35 60 10 35 50 ns 

tEA Enable Access Time 5 15 30 5 15 25 ns 

tER Enable Recovery Time 5 15 30 5 15 25 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These I imits apply over the entire operating range unless stated otherwise. All typical values are for V ce = 5V and T A = 25° C. 

Note 4: During Ise measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VOH or ICEX on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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DM54S570/DM74S570 open-collector 2048-bit PROM 
DM54S571/DM74S571 TRI-STATE® 2048-bit PROM 

general description 
These Schottky PROM memories are organized in the 
popular 512 words by 4 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
4 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open·collector and 
TR I-STATE versions and are available as ROM's as well 
as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 

DM74S570 

DM74S571 

DM54S570 

DM54S571 

block diagram 
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MOST SIGNIFICANT 
AODRESS BIT 

AB 

A7 

A6 

AS 

A4 

A3 

A2 

Al 

AD 

MOST SIGNIFICANT __ 

DATA BIT 04 

Military 

X 

X 

Commercial 

X 

X 

204B·BIT ARRAY 
64 X 32·BIT 

MEMORY MATRIX 

03 02 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-55 ns max 
Enable access-30 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• Low voltage TRI-SAFETM programming 

• Board level programming 

• ROM mates are DM74S270 and DM74S370 

Open-
Collector 

X 

X 

OUTPUT 
BUFFER 

01 

TRI-STATE Package 

X 

X 

N, J 

N, J 

J 

J 

connection diagrarl1 

Dual·ln-Line Package 

16 
A6 

AS 

A4 

A3 

AD 

61 
A1 

A2 
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TOP VIEW 
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Al 

01 

02 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) .Q.5V to +7V Supply Voltage (Vee) 
Input Voltage (Note 2) -1.2V to +5.5V DM54S570. DM54S571 4.5 5.5 V 
Output Voltage (Note 2) -o.5V to +5.5V . DM74S570. DM74S571 4.75 5.25 V 
Storage Temperature ~5"e to +l50o e Ambient Temperature (T A) 
Lead Temperature (Soldering. 10 seconds) 300°C DM54S570. DM54S571 --55 +125 °e 

DM74S570. DM74S571 0 +70 °e 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

PARAMETER CONDITIONS 
DM54S570. 545571 DM74S570. 74S571 

UNITS 
MIN TYP MAX MIN TYP MAX 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 I1A 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 I1A 

II Input leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL low level Output Voltage VCC = Min, IOl = 16 mA 0.35 0.5 0.35 0.5 V 

Vil low level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output leakage Current VCC = Max, VCEX C 2.4V 50 50 J.1A 

(Open-Collector Only) (Note 5) VCC = Max, VCEX = 5.5V 100 100 I1A 

Vc Input Clamp Voltage VCC = Min, liN = -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, TA = 25°C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance Vec = 5V, Vo = 2V, T A = 25"'C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 90 130 90 130 mA 

All Outputs Qpen 

TRI-STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 --60 -100 mA 

(Note 5) 

1HZ Output leakage (TRI-STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 I1A 

Chip Disabled 

VOH Output Voltage High, (Note 5) IOH = -2 mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM54S570. 54S571 DM74S570, 74S571 

PARAMETER CONDITIONS 5V ± 10%; -55°C to +125°e 5V ±5%; o°c to +70
o
e UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 40 65 40 55 ns 

tEA Enable Access Time 20 35 20 30 ns 

tER Enable Recovery Time 20 35 20 30 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings. refer to the programming instructions. 

Note 3: These limits apply over the entire operating range 'unless stated otherwise. All typical values are for Vec = 5V and T A = 25°C. 

Note 4: During Ise measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VOH, ICEX or ISC on an unprogrammed part, apply 10.5V to both AS and A2 (pin 14 and pin 7). 
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Preliminary 

DM54S572/DM74S572 open-collector 4096-bit PROM 
DM54S573/DM74S573 TRI-STATE®4096-bit PROM 

general description 
These Schottky PROM memories are .organized in the 
popular 1024 words by 4 bits configuration. Two 
memory enable inputs are provided to control the 
output states. When the enable inputs are in the low 
state, the outputs present the contents of the selected 
word. 

If either or both of the enable inputs is raised to a high 
level, it causes all 4 outputs to go to the "OFF" or high 
impedance state. The memories are available in both 
open-collector and TRI-STATE® versions. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions_ 
Once programmed, it is impossible to go back to a low. 
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DM74S572 

DM74S573 

DM54S572 

DM54S573 

,1;", ....... ",rw"!o 

..... u~.u ••• 

A9 

A8 

A7 

A6 
1/64 

DECODER 

::~ ... --~ 

Military 

X 

X 

04 

.. 
Commercial 

X 

X 

4096·BIT ARRAY 
64 X 64·BIT 

~."'EMORY M.t\ TR! X 

03 02 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-60 ns max 
Enable access-35 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• Low voltage TRI-SAFETM programming 

• Board level programming 

• High density l8-pin package 

Open- TRI-STATE Package 
Collector 

X N, J 

X N, J 

X J 

X J 

connection diagram 

Dual-I n-l jne Package 

GND 

TOP VIEW 

logic symbol 

01 

14 
01 

13 
02 

12 
03 

11 
04 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) {).5V to +7V Supply Voltage (VCC) 
Input Voltage (Note 2) -1 .2V to +5.5V DM54S572, DM54S573 4.5 5.5 V 
Output Voltage (Note 21 -Q.5V to +5.5V DM74S572, DM74S573 4.75 5.25 V 
Storage Temperature -65°C to +150°C 

Ambient Temperature (TAl 
lead Temperature (Soldering, 10 seconds) 300°C 

DM54S572, DM54S573 -55 +125 °c 
DM74S572, DM74S573 0 +70 °c 

logical "0" Input Voltage (low) 0 0.8 V 

logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

DM54S572,54S573 DM74S572, 74S573 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

IlL Input Load Current, All Inputs VCC == Max, YiN == 0.45V -80 -250 -80 -250 p.A 

IIH Input Leakage Current, All Inputs VCC == Max, VIN == 2.7V 25 25 p.A 

II Input Leakage Current, All Inputs VCC == Max, VIN == 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC == Min, IOL == 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC == Max, VCEX C 2.4V 50 50 p.A 

(Open·Collector Only) (Note 5) VCC == Max, VCEX == 5.5V 100 100 I1A 

Vc Input Clamp Voltage VCC == Min, liN == -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC == 5V, VIN == 2V, T A == 25"C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance VCC == 5V, Vo == 2V, TA = 25°C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 125 140 125 140 mA 

All Outputs Open 

TRI-STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 -100 mA 

(Note 5) 

1HZ Output Leakage (TRI·STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 I1A 

Chip Disabled 

VOH Output Voltage High, (Note 5) IOH = -2 mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM54S572, 54S573 DM74S572,74S573 

PARAMETER CONDITIONS 5V ±10%;-5S0Cto+12SoC 5V ±S%; DoC to +70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 40 75 40 60 ns 

. tEA Enable Access Time 25 45 25 35 ns 

tER Enable Recovery Time .25 45 25 35 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = 5V and T A = 2SoC. 

Note 4: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VOH, ICEX or ISC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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OM77S295/0M87S295 open-collector 4096-bit PROM 
OM77S296/0M87S296 TRI-STATE® 4096-bit PROM 
general description 
These Schottky memories are organized in the popular 
512 words by 8 bits configuration. Four memory enable 
inputs are provided to control the output states. When 
Eland E2 are low and E3 and E4 are high, the output 
presents the contents of the selected word. 

If E1 or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "0 F F" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as ROM's as 
well as PROM's. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 

selection guide 

features 
• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 

Address access-65 ns 
Enable access-35 ns 

• PNP inputs reduce input loading 

• All de and ac parameters guaranteed over temperature 

• Low voltage TRI-SAFE ™ programming 

• Board level programming 

• ROM mates are DM87S95 and DM87S96 

connection diagram 
Dual-I n-Line Package 

A1 24 Vec 

Military Commercial Open- TRI-STATE 
Collector 

Package 
A6 

23 
A8 

DM87S295 

DM87S296 

DM77S295 X 

IDM77S296 I X 

block diagram 

E2 

E3 

E4 

o 
08 

X 

X 

o 
01 

o 
0. 

X 

X 

4096 BIT ARRAY 
64 X 646IT 

MEMORY MATRIX 

o 
O~ 

C 
04 

X 

X 

The device is enabled when: E 1 • E2 . E3 . E4 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) -{).5V to + 7V Supply Voltage (VCC) 
Input Voltage (Note 2) -1.2V to +5.5V DM77S295, DM77S296 4.5 5.5 V 
Output Voltage (Note 2) -{).5V to +5.5V DMS7S295, DMS7S296 4.75 5.25 V 
Storage Temperature 455°C to +150°C Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 seconds) 300°C DM77S295, DM77S296 --55 +125 °c 

DMS7S295, DMS7S296 0 +70 °c 

Logical "0" Input Voltage (Low) 0 O.S V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

PARAMETER CONDITIONS 
DM77S295,296 DM87S29S, 296 

UNITS 
MIN TYP MAX MIN TYP MAX 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V -SO -250 -80 -250 J.1A 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 J.1A 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage O.SO O.SO V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX = 2.4V 50 50 J.1A 

(Open-Collector Only) (Note 5) VCC = Max, VCEX = 5.5V 100 100 J.1A 

Vc Input Clamp Voltage VCC = Min, liN = -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, T A = 25°C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance VCC = 5V, Vo = 2V, TA = 25°C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 115 170 115 170 mA 

All Outputs Open 

TRI-STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 -100 mA 

(Note 5) 

1HZ Output Leakage (TRI-STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 J.1A 

Chip Disabled 

VOH Output Voltage High, (Note 5) IOH = -2 mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM77S295,296 DM87S29S, 296 

PARAMETER CONDITIONS SV ±10%;-SSOCto+12SoC SV ±S%; o°c to +70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Ti me 40 75 40 65 ns 

tEA Enable Access Time 20 40 20 35 ns 

tER Enable Recovery Time 20 40 20 35 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = 5V and T A = 25"C. 

Note 4: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note S: To measure VOH, ICEX or ISC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 1 and pin 6). 
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Preliminary 

OM54S473/0M74S473 open-collector 4096-bit PROM 
OM54S472/0M74S472 TRI-STATE® 4096-bit PROM 
njpnjpr~ I rI~c:t"rin1"inn 
~- •• - ............ """"''''' •• t'' •• '''' •• 

These Schottky PROM memories are organized in the 
popular 512 words by 8 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions. 

PROM's are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 
Once programmed, it is impossible to go back to a low. 

Military 

DM74S473 

DM74S472 

DM54S473 X 

DM54S472 X 

biock diagram 

1272 

Commercial 

X 

X 

4096 BIT ARRAY 
64 X 64 BIT 

MEMORY MATRIX 

05 04 03 

• Advanced titanium-tungsten (Ti-W) fuses 

• Schottky-clamped for high speed 
Address access-65 ns max 
Enable access-40 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• Low voltage TRI-SAFE ™ programming 

• Board level programming 

• High density 20-pin package 

Open- TRI-STATE Package 
Collector 

X N, J 

X N, J 

X J 

X J 

connection diagram 
Dual-In-Line Package 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage (Note 2) --Q.5V to +7V Supply Voltage (VCC) 
Input Voltage (Note 2) -1.2V to +5.5V DM54S473, DM54S472 4.5 5.5 V 
Output Voltage (Note 2) -{).5V to +5.5V DM74S473, DM74S472 4.75 5.25 V 
Storage Temperature --65°C to +150°C 

Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 seconds) 300°C 

DM54S473, DM54S472 -55 +125 °c 
DM74S473, DM74S472 0 +70 °c 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 3) 

DM54S473, 54S472 DM74S473,74S472 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX MIN TYP MAX 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 pA 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 pA 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL low Level Output Voltage VCC = Min, IOL = 16 rnA 0.35 0.5 p.35 0.5 V 

VIL Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX ~ 2.4V 50 50 pA 

(Open-Collector Only) (Note 5) VCC = Max, VCEX = 5.5V 100 100 /lA 

Vc Input Clamp Voltage VCC ~ Min, liN = -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, T A = 25°C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance VCC = 5V, Vo = 2V, T A = 25"C, 6.0 6.0 pF 

1 MHz, Output. "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 135 165 135 165 mA 

All Outputs Open 

TRI-STATE PARAMETERS 

ISC Output Short Circuit Current Vo = OV, VCC = Max, (Note 4) -30 -60 -100 -30 -60 -100 mA 

(Note 5) 

1HZ Output Leakage (TRI-STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 ±50 /lA 

Chip Disabled 

VOH Output Voltage High, (Note 5) IOH = -2 mA 2.4 3.2 V 

IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM54S473,54S472 DM74S473,74S472 

PARAMETER CONDITIONS 5V ±10%;-55°Cto+125°C 5V ±5%; O°C to +70°C UNITS 

MIN TYP MAX MIN TYP MAX 

tAA Address Access Time 45 80 45 65 ns 

tEA Enable Access Time 28 55 28 40 ns 

tER Enable Recovery Time 28 55 28 40 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. 

Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions. 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for VCC = 5V and T A = 25°C. 

Note 4: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 

Note 5: To measure VOH, ICEX or ISC on an unprogrammed part, apply 10.5V to both A7 and A2 (pin 15 and pin 7). 
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DM8678 bipolar character generator 

general description 
Thn nrt"oa..,Q ilt" "':l aA_l"'h"':ll ... "3,..+a ... hinnl"::lr ,...h-:lr-:l,... ... ot'" nanar-:a+nr 

" ..... ...,.".""'''"', U 1-.1' U V""T ,-,,'lUI u'"-"l. ...... ....,.,...,""."", ...... lUI U,""Lv' ~""'I"I U""'-'. 

with serial output, and packaged in a standard 16-pin 
DIP designed primarily for the CRT display marketplace. 
The DM8678 incorporates several CRT system level 
functions, as well as a 7 x 9 or 5 x 7 row scan character 
font. The DM8678 performs the system functions of 
parallel to serial shifting, character address latching, 
character spacing, and character line spacing which are 
normally done with extra packages. 

Shifted characters can be generated by the on-chip 
subtractor. 

The clear input and the load enable input are active low. 
load enable is synchronous with the dot clock. Both 
the line clock and the dot clock are positive edge
triggered. When the address latch control signal is high, 
the character addresses "Fall Through" the latch. And 

v'v'hcn the address latch control s;gnal g06S lovv I the 
character addresses are latched. 

features 
• 64-character-row scan 

• 5 x 7 or 7 x 9 font 
!! Shifted lovv'er case descending characters 

• Serial output 

• 16-pin package 

• 20 MHz clock rate 

• On-chip input latches 

• On-chip shift register 

• On-chip dot blanking 

• On-chip row blanking 

• TRI-STATE® output 

ROW SCAN 7x9 5x7 FONT PACKAGE 

DM8678BWF/ 

DM8678CAE/ 

DM8678CAB/ 

DM8678CAH/ 

DM8678t:ADI 

DM8678BTK/ 

DM8678CASI 

block diagram 

ADDRESS LATCH 
CONTROL 

A6 

A5 

A4 

AJ 

A2 

AI 

co~~g~~----r-'\1 

fiTIffi---------~ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

64 X 64 BIT 
FONT 

MATRIX 

9·TD·! MIJITIPLEXfR 

OUTPUT SHIFT REGISTER 

~OT 
CLOCK 

LOAD 
ENABLE 

X 

X 

TRI·STATE 
OUTPUT 
BUFfER 

OUTPUT 
ENABLE 

Upper Case Block Letters N, J 

Shifted Lower Case Block N, J 

Upper Case Block Letters N, J 

Shifted Lower Case Block N, J 

Kata Kana N, J 

Upper Case Script Letters N, J 

IBM 3741 Selectric N. J 

connection diagram 

SERIAL 
OUTPUT 

Oual-I n-line Package 

A3 
16 

VCC 

15 
A2 A4 

AI A5 

ADDRESS LATCH 4 
CONTROL A6 

CITAR ~ OUTPUT ENABLE 

11 
LINE CLOCK OUTPUT 

CLOCK CONTRoL 10 LOAD ENABLE 

GNO DOT CLOCK 

TOP VIEW 

logic symbol 
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absolute maximum ratings (Note 1) 

Supply Voltage 
Input Voltage 
Output Voltage 
Storage Temperature 
Lead Temperature (Soldering, 10 seconds) 

-Q.5V to +7V 
-1.2V to +5.5V 
-Q.5V to +5.5V 

-65°e to +150o e 
300

0 e 

dc electrical characteristics (Note 2) 

PARAMETER 

operating condition.s 

Supply Voltage (Vee) 

Ambient Temperature (T A) 

Logical "0" Input Voltage (Low) 

Logical "1" Input Voltage (High) 

CONDITIONS MIN TYP 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V -{l.8 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.4V 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 

MIN MAX 

4.75, 5.25 

0 +70 

0 0.8 

2.0 5.5 

MAX 

-1.6 

40 

1 

VOL Low Level Output Voltage VCC = Min, IOL = 16 mA 0.35 0.45 

VIL Low Level Input Voltage VCC = Min 0.80 

VIH High Level Input Voltage VCC = Min 2.0 

Vc Input Clamp Voltage VCC = Min, liN = -12 mA -0.8 -1.5 

CIN . Input Capacitance VCC = 5V, VIN = 2V, TA = 25°C, 4.0 

1 MHz 

Co Output Capacitance VCC = 5V, Vo = 2V, TA = 25°C, 6.0 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max, All Inputs Grounded, 115 145 

All Outputs Open 

TRI-STATE PARAMETERS 

ISC Output Short-Circuit Current Vo = OV, VCC = Max -15 -50 

1HZ Output Leakage VCC = Max, Vo = 0.45 to 2.4V, ±40 

Chip Disabled 

VOH Output Voltage High iOH = -2 mA 2.4 3.2 

ac electrical characteristics (With standard load) (Note 2) 

PARAMETER CONDITIONS MIN TYP MAX 

Access Time 

TOO Dot Clock to Output 35 50 

TEA Output Enable 20 40 

TER Output Disable 20 40 

Set-Up Time 

TS1 Load to Dot Clock 40 25 

TS2 Add ress to Load 350 200 

TS3 Clear to Load 
See Switching Time Waveforms 

350 

TS4 Control to Line Clock 40 

TS5 Line Clock to Load 950 

TS6 Address to Address Latch 40 

Hold Time 

TH1 Load from Dot Clock 0 

TH2 Address from Load 0 

TH3 Control from Line Clock 100 

TH4 Address from Address Latch 40 

©IC MASTER 1978 

UNITS 

V 

°e 

V 

V 

UNITS 

mA 

IlA 

mA 

V 

V 

V 

V 

pF 

pF 

mA 

mA 

tJ- A 

V 

UNITS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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acelectrical characteristics (Continued) (With standard load) (Note 2) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Minimum Pulse Width 

TWl Line Clock 40 ns 

TW2 Clear 40 ns 

TW3 Dot Clock See Switching Time Waveforms 30 ns 

TW4 
I __ -.I 

60 LUdU ns 

TW5 Address Latch 40 ns 

fMAX Maximum Clock Frequency 16 20 MHz 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. . 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for V CC = 5V and T A = 25° C. 

standard test load 
Vee 

DEVICE 0-----_---_ 
OUTPUT 

300 

1k 

• Input waveforms are supplied by a pulse generator 
having the following characteristics: PRR = 1 MHz, 
ZOUT = 50 [2., tr < 2.5 ns and tf < 2.5 ns (between 
1.0V and 2.0V). 

• TDO is measured with output enable at a steady low 
level . 

switching time waveforms 

JV ------------_ r;_T_S_6_·~I_· ______________ T_H_4==========~~~:~1 I~ ______________ __ 

ADDRESSINP~: _______ ~.5V I T~~ i' 1T-.
h
-.
2
------------

ADDRESS a I I 
LATCH CONTROL I I 

. ·-------t----------------~I------------------------

-U
W1~ ___ T_W_5_~ ________ ~1 -------------+'---------------------

LINE CLOCK T s5.1 Ii 

'-- TS4--:- TH3 ! 

,------------+----------------~-----------------------
CLOCK CONTROL 

----~~----TW4------~ TW2 -+----1-
----~~ ,------~------~---------------+------------------------

-I 

TS1----'- TH1 
~--------------

LOAD ENABLE . 

------t- TOO 

DOT CLOCK 

OUTPUT ENABLE 

OUTPUT 
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truth tables 

a) Address Latch b) Output 

ADDRESS LATCH FUNCTION OUTPUT STATE OF 

CONTROL PERFORMED ENABLE THE OUTPUT 

0 Latched 1 Output Hi-Z 

1 Fall Through 0 Data Out 

c) 4-Bit Line Counter 

CLOCK CONTROL LINE CLOCK 

H -.r 
X X 

L X 

H ~ 

X = Don't care 

definitions 

A 1-A6: Character address. A 6-bit code which selects 
1 of the 64 characters in the font. 

Clear: Active low clear for mod 16 row counter, (can be 
used to truncate mod 16 counter). 

Line Clock: Clock that advances the line counter. 
Advances counter on the low-to-high transition. 

Clock Control: Enables line clock when high and 
disables line clock when low. 

functional description 

To select a character, a 6-bit binary word must be 
present at the address inputs A 1-:-A6 when the address 
latch control is high. This address can be latched by 
bringing the address latch control signal low after a 
40 ns set-up time. When the clear input receives a low 
pulse, the counter is reset to zero. The shift register can 
be loaded (tASL ns) after the character is addressed. 
Data, representing one horizontal line of the addressed 
character, is available at the output when the load 
enable input is brought low. As shown in Figure 1, 
val id data arrives serially at the output. Dot clock 
pulses beyond that required to shift out one line of the 
character will add lows to the end of character. This 
provides a horizontal spacing between characters. 

Figure 2 shows how the counter sequences through the 
rows of addressed lines with the application of clock 

I;IC MASTER 1978 

CLEAR LINE COUNTER 

H Increment line counter 

L Asynchronous clear 
resets cou nter 

H Clock inhibited 

H No change on high-to-
low clock edge 

Load Enable: Active low load command which routes 
data from the character ROM to the "0" inputs of the 
7-bit shift register. 

Dot Clock: A low-to-high transition of the dot clock 
loads the shift register if load enable is low or shifts 
data if load enable is high. 

Output Enable: An active low output enable. When high 
the output is in the Hi-Z state. 

Output: A TTL TR I-STATE output buffer. 

pulses at the line clock input. Any additional line 
clocks beyond that required to display the character 
will put a vertical space between characters. This spacing 
can be truncated by bringing the clear input low. 
Detailed system application infomation is contained in 
appl ication note A~-167 available from National. 

A two character display example is shown in Figure 3 
and a typical system timing waveform is shown in 
Figure 4. 

A chip select input is provided for expansion of the 
character font. The various standard fonts are shown in 
Figures 5,6,7,8,9 and 10. 
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functional description (Continued) 

Character Cycle - ROM data corresponding to one 
line of characters is loaded into the shift register tASL 
after the ROM is addressed. When load enable goes low, 
ROM data is allowed to be present at the D input of 
the shift register via the MUX. The first bit of the ROM 
data is transferted to the output at the next low-to-high 
transition of the dot clock. After load enable goes back 
high. the second to seventh clock pulses shift out the 
rest of the selected row of the addressed character. 
Additional clock pulses will shift out low data used 
for spacing. 

-vrf 
LINE 

CLOCK . 

Line Cycle - The line counter is a mod 16 counter. 
A low-to-high transition of the line clock advances the 
line counter to the next count. If, for any reason, the 
counts need to be truncated, a low signal at the clear 
input resets the counter to zero. The clock control may 
be used as a line clock disable. A high signal at the line 
clock control terminal enables the counter and a low 
signal disables the line clock. 

CHARACTER X C 
ADDRESS INPUT __________________ ~ ~ __________________________________________________________________ _ 

DOT CLOCK 

f\ f\ 
OUTPUT 

OUTPUT (SEi~~TE) / 

-~ "---------- ---
It-.1-----------VALID DATA OUT ------------11 

Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until load enable is enabled again and new parallel data 
is loaded into the shift register. 

LINE 
CLOCK 

CLOCK 
CONTROL 

i218 

\ I -I 

I· 

FIGURE 1. Character Cycle 

DISPLAY 
FIRST LINE 

OF N CHARACTERS 

1 

·1· 

FIGURE 2. Line Cycle 

DISPLAY 
SECOND LINE 

OF N CHARACTERS 

I 
I I. DISPLAY 

THIRD LINE 
OF N CHARACTERS 
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OM54S270/0M74S270 open~collector 2048-bit ROM 
OM54S370/0M74S370 TRI-STATE® 2048-bit ROM 

genera I description 

These Schottky ROM memories are organized in the 
popular 512 words by 4 bits configuration. A memory 
enable input is provided to control the output states. 
When the enable input is in the low state, the outputs 
present the contents of the selected word. 

If the enable input is raised to a high level, it causes all 
4 outputs togo to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TRI-STATE versions and are available as PROM's as 
well as ROM's. 

DM74S270 

DM74S370 

DM54S270 

DM54S370 

block diagram 

MOST SIGNIFICANT 
AOORESS BIT 

A8 

A7 

A6 

A5 

A4 

AJ 

A2 

Al 

AO 

• 
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MOST SIGNIFICANT 
DATA BIT 

OUTPUT 
BUFFER 

04 

Military Commercial 

X 

X 

X 

X 

2048·BIT ARRAY 
64 X 32·BIT 

MEMORY MATRIX 

OUTPUT 
BUFFER 

03 

OUTPUT 
BUFFER 

02 

features 

• Schottky-clamped for high speed 
Address access-55 ns max 
Enable access-30 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• PROM mates are DM74S570 and DM74S571 

Open-
Collector 

X 

X 

118 
OECODE 

OUTPUT 
BUFFER 

01 

TRI-STATE Package 

N, J 

X N, J 

J 

X J 

connection diagram 

Dual-In-Line Package 

16 
A6 

A5 

A4 

A3 

AO 

Al 

A2 

GNO 

TOP VIEW 

logic symbol 

01 

02 

03 

04 

Vee 

A7 

AS 

E1 

01 

02 

03 

04 

..... 
o ..... 
o· 
::l 
"0 
c:: 
o 
o 
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absolute maximum ratings (Note 1) 

Supply Voltage 
Input Voltage 
Output Voltage 
Storage Temperature 
Lead Temperature (Soldering, 10 seconds) 

--Q.5V to +7V 
-1.2V to +5.5V 
-o.5V to +5.5V 

~5° e to + 1 50° e 
300

0 e 

dc electrical characteristics (Note 2) 

PARAMETER CON DI Ti Qj>JS 

IlL Input Load Current, All Inputs VCC'" Max, VIN '" 0.45V 

IIH Input Leakage Current, All Inputs VCC'" Max, VIN '" 2.7V 

II Input Leakage Current, All Inputs VCC'" Max, VIN '" 5.5V 

VOL Low Level Output Voltage VCC = Min, 10L = 16 mA 

VIL Low Level Input Voltage 

VIH High Level Input Voltage 

ICE X Output Leakage Current VCC = Max, VCEX 2.4V 

(Open-Collector Only) VCC = Max, VCEX = 5.5V 

Vc Input Clamp Voltage VCC = Min, liN = -18 mA 

CIN Input Capacitance VCC = 5V, VIN = 2V, TA = 25 C, 

1 MHz 

Co Output Capacitance VCC = 5V, Vo = 2V. T A = 25 C, 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC'" Max, All Inputs Grounded, 

All Outputs Open 

TRI-STATE PARAMETERS 

ISC Output Short Circuit Current VO'" OV, VCC '" Max, (Note 3) 

1HZ Output Leakage (TR I-ST ATE ~ VCC'" Max, Vo '" 0.45 to 2.4V, 

Chip Disabled 

VOH Output Voltage High 10H '" -2 mA 

IOH'" -6.5 mA 

ac electrical characteristics (With standard load) 

PARAMETER CONDITIONS 

tAA Address Access Time 

tEA Enable Access Time 

tER Enable Recovery Time 

operating conditions 
MIN MAX UNITS 

Supply Voltage (Vee) 
DM54S270. DM54S370 4.5 5.5 V 
DM74S270. DM74S370 4.75 5.25 V 

Ambient Temperature (T A) 

DM54S270. DM54S370 -55 +125 °e 

DM74S270. DM74S370 a +70 °e 

Logicai "0" input Voitage iLow; 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

DM54S270. 54S370 DM74S270. 74S370 
UNITS 

MIN TYP MAX MIN TYP MAX 

-80 -250 -80 -250 pA 

25 25 pA 

1.0 1.0 mA 

0.35 0.5 0.35 0.5 V 

0.80 0.80 V 

2.0 2.0 V 

50 50 pA 

100 100 IJA 

--0.8 -1.2 -0.8 -1.2 V 

4.0 4.0 pF 

6.0 6.0 pF 

80 130 80 130 rnA 

30 -60 -100 -30 -60 -100 mA 

+50 ±50 IJA 

2.4 3.2 V 

2.4 3.2 V 

DM54S270.54S370 DM74S270.74S370 

5V ±10%;-55'-'Cto+12sv e SV ±S%; O°C to +70°C UNITS 

MIN TYP MAX MIN TYP MAX 

37 70 37 55 ns 

18 35 is 30 ns 

18 35 18 30 ns 

Note 1: Absolute maximum ratings are those values bey·ond which the device may be permanently damaged. They do not mean that the device 
may be operated at these values. -

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vee = 5V and T A = 2Soe. 

Note 3: During Ise measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM77S95lDM87S95 open-collector 4096-bit ROM 
DM77S96lDM87S96 TRI-STATE® 4096-bit ROM 
general description 
These Schottky ROM memories are organized in the 
popular 512 words by 8 bits configuration. Four 
memory enable inputs are provided to control the 
output states. When E 1 and E2 are low and E3 and E4 
are high, the output presents the contents of the selected 
word. 

If E1 or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TR I-ST ATE® versions and are available as PROM's as 
well as ROM 's~ 

DM87S95 

DM87S96 

DM77S95 

DM77S96 

block diagram 

A8 

A7 

A6 

A5 

A4 

A3 

08 07 

Military Commercial 

X 

X 

06 

X 

X 

4U96·Bll ARRAY 
64 X 64·Bll 

MEMORY MATRIX 

05 04 03 

features 
• Schottky-clamped for high speed 

Address access-65 ns max 
Enable access-35 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• PROM mates are DM87S295 and DM87S296 

Open- TRI-STATE Package 
Collector 

X N, J 

X N, J 

X J 

X J 

connection diagram 
Dual-In-Line Package 

A7 24 Vcc 

A6 
23 

A8 

22 
A5 NC 

21 _ 
A4 El 

A3 
20 _ 

E2 

A2 
19 

E3 

18 
Al E4 

17 
AU 08 

01 16 07 

02 
lU 15 

06 

03 
11 14 

05 

GNO 12 13 
04 

TOPV1EW 

02 01 logic symbol 
AU 

The device is enabled when: E 1 • E 2' E3' E4 

01 

02 

03 

04 

05 

06 

07 

08 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage {).5V to +7V Supply Voltage (VCC) 
Input Voltage -1.2V to +5.5V DM77S95. DM77S96 4.5 5.5 V 
Output Voltage -o.5V to +5.5V DM87S95. DM87S96 4.75 5.25 V 
Storage Temperature -ti5°C to +150°C 

Ambient Temperature (T A) 
Lead Temperature (Soldering, 10 seconds) 300°C 

DM77S95. DM77S96 -55 +125 °c 
DM87S95. DM87S96 0 +70 °c 

Logical "0" Input Voltage (Low) 0 0.8 V 

Logical "1" Input Voltage (High) 2.0 5.5 V 

dc electrical characteristics (Note 2) 

DM77S95. 77S96 DM87S95. 87S96 
PARAMETER CONDITIONS UNITS 

MiN TYP MAX MiN TYF MAX 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V -80 -250 -80 -250 p.A 

IIH Input Leakage Current, All Inputs VCC = Max, VIN = 2.7V 25 25 p.A 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 1.0 1.0 mA 

VOL Low Level Output Voltage VCC = Min, IOL = 16 mA 0.35 0.5 0.35 0.5 V 

VIL Low Level Input Voltage 0.80 0.80 V 

VIH High Level Input Voltage 2.0 2.0 V 

ICEX Output Leakage Current VCC = Max, VCEX - 2.4V 50 50 p.A 

(Open·Collector Only) VCC = Max, VCEX = 5.5V 100 100 p.A 

Vc Input Clamp Voltage VCC" Min, liN = -18 mA -0.8 -1.2 -0.8 -1.2 V 

CIN Input Capacitance VCC = 5V, VIN = 2V, T A = 25C, 4.0 4.0 pF 

1 MHz 

Co Output Capacitance V CC = 5 V, Vo = 2 V, T A = 25 C, 6.0 6.0 pF 

1 MHz, Output "OFF" 

ICC Power Supply Current VCC = Max; All Inputs Grounded, 110 170 115 170 mA 

I I A!! Outputs Ope~ 
I I I I I I I 

TRI·STATE PARAMETERS 

iSC Output Short Circuit Cur rent Va = av, Vee = Max, (Note 3) -30 ·60 -100 -30 -60 -100 mA 

1HZ Output Leakage (TRI·STATE) VCC = Max, Vo = 0.45 to 2.4V, ±50 !:50 p.A 

Chip Disabled 

VOH Output Voltage High, IOH = -2 mA 2.4 3.2 V 

. IOH = -6.5 mA 2.4 3.2 V 

ac electrical characteristics (With standard load) 

DM87S95. 87S96 DM77S95. 77S96 

PARAMETER CONDITIONS 5V ±10%;-55°C to +12SoC SV ±S%; oOe to +70o e UNITS 

MIN TVP MAX MIN TVP MAX 

tAA Address Access Time 37 80 37 65 ns 

tEA Enable Access Time 18 40 18 35 ns 

tER Enable Recovery Time 18 40 18 35 ns 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the' device 
may be operated at these values. : 

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vee = 5V and T A = 25°C. 
Note 3: During ISC measurement, only one output at a time should be grounded, Permanent damage may otherwise result. 
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DM75S29/DM85S29 open-collector 8192-bit ROM 
-DM75S28/DM85S28 TRI-STATE® 8192-bit ROM 

genera I description 

These Schottky ROM memories are organized in the 
popular 1024 words by 8 bits configuration. Four 
memory enable inputs are provided to control the out
put states.cWhen El and E2 are low and E3 and E4 are 
high, the output presents the contents of the selected 
word. 

If El or E2 are high, or E3 or E4 are low, it causes all 
8 outputs to go to the "OFF" or high impedance state. 
The memories are available in both open-collector and 
TR I-STATE versions and are available as PROM's as 
well as ROM's. 

DM85S29 

DM85S28 

DM75S29 

DM75S28 

block diagram 

fi 
E2 
E3 

E4 

08 07 

Military 

X 

X 

06 

Commercial 

X 

X 

8192-BIT ARRAY 
128 X 64-BIT 

MEMORY MATRIX 

05 04 03 

The device is enabled when: E 1 • E2 • E3 • E4 
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features 

• Schottky-damped for high speed 
Address access-70 ns max 
Enable access-45 ns max 

• PNP inputs reduce input loading 

• All dc and ac parameters guaranteed over temperature 

• PROM mates are DM87S229 and DM87S228 

Open- TRI-STATE Package 
Collector 

X N,J 

X N, J 

X J 

X J 

connection diagram 

02 01 

Dual-In-Line Package 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

01 

10 
02 

11 
03 

GNO 12 

TOPVIEW 

logic symbol 

E1 E2 E3 E4 

01 

02 

03 

04 

05 

06 

07 

08 

24 

23 

19 

18 

17 

16 

15 

14 

13 

Vee 

A8 

E3 

E4 

08 

07 

06 

05 

04 
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absolute maximum ratings (Note 1) 

Supply Voltage 
Input Voltage 
Output Voltage 
Storage Temperature 
Lead Temperature (Soldering. 10 seconds) 

--Q.5V to +7V 
-1.2V to +5.5V 
-{).5V to +5.5V 

-65°C to +150°C 
300°C 

dc electrical characteristics (Note 2) 

PARAMETER CONDITIONS 

IlL Input Load Current, All Inputs VCC = Max, VIN = 0.45V 

IIH Input Leakage Current. All Inputs· VCC = Max, VIN = 2.7V 

II Input Leakage Current, All Inputs VCC = Max, VIN = 5.5V 

VOL Low Level Output Voltage VCC = Min, IOL = 16 mA 

VIL Low Level Input Voltage 

VIH High Level Input Voltage 

ICE X Output Leakage Current VCC = Max, VCEX - 2.4V 

(Open·Collector Only) VCC = Max. VCEX = 5.5V 

Vc Input Clamp Voltage VCC'" Min, liN = -18 mA 

CIN Input Capacitance VCC = 5V. VIN = 2V. TA = 25' C. 

1 MHz 

Co Output Capacitance VCC = 5V. Vo = 2V. T A=' 25 C. 

1 MHz. Output "OFF" 

ICC Power Supply Current VCC = Max. Afl Inputs Grounded. 

AH Out .... ut5 C .... en 

TRI·STATE PARAMETERS 

'sc Output Shon Circuit Current Vo ~ av. VCC = Max. (Note 3) 

1HZ Output Leakage (TRI·STATE) VCC = Max. Vo = 0.45 to 2.4V. 

Chip Disabled 

VOH Output Voltage High IOH = -2 mA 

IOH = -6.5 mA 

ac electrical characteristics (With standard load) 

PARAMETER CONDITIONS 

tAA Address Access Time 

tEA Enable Access Time 

tER Enable Recovery Time 

operating conditions 
MIN MAX 

Supply Voltage (VCC) 
DM75S29, DM75S28 4.5 5.5 
DM85S29, DM85S28 4.75 5.25 

Ambient Temperature (T A) 
DM75S29, DM75S28 -55 +125 
DM85S29. DM85S28 0 +70 

Logical "0" Input Voltage (Low) 0 0.8 

Logical "1" Input Voltage (High) 2.0 5.5 

DM75S29, 75S28 DM85S29,85S28 

MIN TYP MAX MIN .TYP MAX 

-80 -250 -80 -250 

25 25 

1.0 1.0 

0.35 0.5 0.35 0.5 

0.80 0.80 

2.0 2.0 

50 50 

100 100 

-0.8 -1.2 -0.8 -1.2 

4.0 4.0 

6.0 6.0 

140 170 140 170 

-30 '60 '100 -30 -60 -100 

:':50 ±50 

2.4 3.2 

2.4 3.2 
-.-_. 

DM75S29. 75S28 DM85S29,85S28 

5V ±10%;-55"Cto+125'-'C 5V ±5%; OU C to +70°C 

MIN TYP MAX MIN TYP MAX 

47 90 47 70 

30 50 30 45 

30 50 30 45 

UNITS 

V 
V 

°c 
°c 

V 

V 

U~JITS 

JlA 

JlA 

mA 

V 

V 

V 

JlA 

JlA 

V 

pF 

pF 

mA 

mA 

JlA 

V 

V 

UNITS 

ns 

ns 

ns 

~ 

~ 

1 

1 

'J 
Note 1; Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device lj 
may be operated at these values. 

Note 2: These I imits apply over the entire operating range unless stated otherwise. Ail typical values are for VCC = 5V and T A = 25°C. 

Note 3: During ISC measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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Bipolar ROMs 

DM7575/DM8~75, DM7576/DM8576 
programmable logic array (PLA) 

general description 

The DM7575/DM8575 and DM7576/DM8576 are 
mask-programmable logic arrays designed for use 
in applications where random logic is required. The 
devices have fourteen data inputs and eight out
puts. Each output provides a sum of product terms 
where each product term can contain any combina
tion of 14 variables or their complements. The 
total number of product terms which can be pro
vided is 96. Any product term which is repeated 
is counted only once. Since some functions are 
more easily represented in their inverted form, an 
option is provided to allow for either the true or 
complement of the function on each output. The 
products are particularly useful in providing con
trol logic for digital systems. The DM7575/ 

DM8575 has a conventional totem-pole output 
whereas the DM7576/DM8576 is provided with 
a passive pullup output. This latter configuration 
is useful in expanding functions by connection of 
outputs of different packages. 

features 

• A 214_by_8 (128k) bit memory would be needed 
to provide equivalent function 

• Typical delay 

• Typical power dissipation 

• Series 54/74 compatible 

90 ns 

550mW '-o 
+-' o 
:l 
"0 
C 
o 
o 

r-------------------------------------------------------__________ ~~·---E~ Q) 

logic and connection diagrams 

DATA 
INPUTS 
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IOTE:)( IS A MASK-PROGRAa.lAllE CONNECTIOI 

I 
I 

I 
I 
I 
I 

£>l{>J-f .... 

OUTPUTS 

DATA 
INPUTS 

Dual-I n-Line Package 

I" 

I" 

I" 

10 
I" 

I" 

GND 12 L...-____ ....I 

TOP VIEW 

24 
Vee 
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absolute maximum ratings (Note 1) operating conditions 

MIN MAX UNITS 

Supply Voltage 7.0V Supply Voltage (Vee) 
Input Voltage 5.5V DM7575, DM7576 4.5 5.5 V 
Storage Temperature Range -65°e to +150oe DM8575, DM8576 4.75 5.25 V 
lead Temperature (Soldering, 10 sec) 3OQoe Temperature (T A) 

DM7575, DM7576 -55 +125 °e 
DM8575, DM8576 0 70 °e 

electrical characteristics (Note 2) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Logical"1" Input Voltage Vee = ~v1in 2 V 

Logical "0" Input Voltage Vcc = Min 0.8 V 

Logical "1" Output Voltage V - M' VIN(l) = 2V, VIN{Q) = 0.8V 2.4 V 
(DM7575/DM8575 Only) cc - 10, lOUT = -800~A 

Logical "1" Output Current 
(DM7576/DM8576 Only) 

Vcc = Max, VOUT = 5.5V 100 ~A 

Logical "a" Output Voltage Vcc = Min, VIN (l) = 2V, VIN(O) = 0.8V 
lOUT = +12 mA 

0.4 V 

Logical "1" Input Current 
V1N = 2.4V 40 ~A 

Vcc = Max, V1N = 5.5V 1 mA 

Logical "0" Input Current Vcc = Max, VIN = O.4V -1.0 mA 

Output Short Circuit Current DM7575176 
Vcc = Max, VOUT = OV 

-20/-1.15 -55/-3.5 
mA 

(Note 3) DM8575/76 -18/-1.65 -55/-3.3 

Supply Current Vcc = Max 110 170 mA 

Input Diode Clamp Voltage 
Vcc '= Min, 
TA=250C IrN =-12mA -1.5 V 

Propagation Delay to a Logical "0" from Data V cc = 5.0V, C = 50 F R = 400n 
Inputs to Outputs, tpdO T A = 25°C L p, L 

100 150 ns 

Propagation Delay to a Logical" 1" from Data Vcc ~ 5.0V 
80 150 ns 

Inputs to Outputs, tpdl TA = 25°C 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Temperature Range" they are not meant to imply that the devices should be operated at these limits. The 
table of "Electrical Characteristics" provides conditions for actuai device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM7575176 
and across the O°C to 700 e range for the DM8575/76. All typicals are given for VCC = 5.0V and T A = 25°e. 

Note 3: Only one output at a time should be shorted. 
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Bipolar RAMs 

DM5489/DM7489 (SN5489/SN7489) 
64-bit random access read/write memory 

general description 
The DM5489/DM7489 is a fully decoded 64-bit 
RAM organized as 16 4-bit words.' The memory is 
addressed by applying a binary number to the four 
Address inputs. After addressing, information may 
be either written into or read from the memory. 
To write, both the Memory Enable and the Write 
Enable inputs must be in the logical "0" state. 
Information applied to the four Write inputs will 
then be written into the addressed location. To 
read information from the memory the Memory 
Enable input must be in the logical "0" state and 
the Write Enable input in the logical "1" state. 
Information will be read as the complement of 
what was written into the memory. When the 

block diagram 

ADDRESS 
INPUTS 

Memory Enable input is in the logical "1" state, 
the outputs will go to the logical "1" state. 

features 

• Series 54/74 compatible 

• Organized as 16 4-bit words 

• Typical access from chip enable 23 ns 

• Typical access 35 ns 

• Typical power dissipation 400 mW 

• Open collector outputs to permit "wire OR" 
capability 

D2----1J)..------~~--_i_--__l.-!=r; 

DATA 
INPUTS 

D3----+--r-). __________ ....... __ ~-_+_..;_""\ SENSE 
OUTPUTS 

WE--<:1~\-""' ___ --. 

ME-4I----------<l.-/ 

connection diagram 

Dual-In-Line Package 
Vcc 

S, 

TOP VIEW 

©IC MASTER 1978 

GND 

Order Number DM5489J 
or DM7489J 

See Package 10 

Order Number DM7489N 
See Package 15 

truth table 

MEMORY WRITE 
OPERATION 

ENABLE ENABLE 

0 0 Write 

0 1 Read 

1 X Hold 

OUTPUTS 

Logical "1" State 
Complement of Data 
Stored in Memory 
Logical "1" State 
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absolute maximum ratings (Note 1) 

Supply Voltage 7V 
Input Voltage 5.5V 
OutP~t Voltage 5.5V 
Operating Temperature Range 

DM5489 -55°C to +125°C 
DM7489 O°C to +70°C 

Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 2) 

PARAMETER CONDITIONS MIN TYP MAX 

Logical "1" Input Voltage 
DM5489 Vee = 4.5V 
DM7489 Vee = 4.75V 

2.0 

Logical "0" Input Voltage 
DM5489 Vee = 4.5V 

0.8 
DM7489 Vee = 4.75V 

Logical "1" Output Current 
DM5489 Vee = 5.5V 

Vo = 5.25V 
100 

DM7489 Vee = 5.25V 20 

Logical "0" Output Voltage 
DM5489 Vee = 4.5V '0 = 12 mA 0.4 
DM7489 Vee = 4.75V 

Logical "1" I nput Current 
DM5489 Vee = 5.5V 

VIN = 2.4V 
DM7489 Vee = 5.25V 

40 

DM5489 Vee = 5.5V 
VIN = 5.5V 

DM7489 Vee = 5.25V 
1 

Logical "0" Input Current 
DM5489 Vee = 5.5V 
DM7489 Vee = 5.25V 

-1.6 

Supply Curren~ 
DM5489 Vee=5.5V 

All Inputs at GND 80 
DM7489 Vee = 5.25V 

120 

Input Clamp Voltage 
DM5489 Vee = 4.5V 

'iN = -12 mA 
Vee 

DM7489 Vee = 4.75V -1.5 

switching cha racteristics (Over recommended operating ranges of Vee and T A) 

DM5489 DM7489 
PARAMETER CONDITIONS 

MIN TYP MAX MIN TYP MAX 

tpLH 34 80 34 60 
Access Time From Address 

tpHL 35 80 35 60 

tpLH Disable Time From Memory Enable I 23 55 23 40 

tPHL Enable Time From Memory Enable 23 55 23 40 

tSETlJP I Setup Time I Address to Write 
f -14 I -14 I 0 0 

Enahlp. 

Data to Write Enable 0 -15 0 -15 

Memory Enable To 
RLl = 300n 

RL2 = 600n 0 -10 0 -10 
Write Enable 

CL = 30 pF 
Hold Time Address From Write tHOLD 5 -7 5 -7 

Enable 

Data From Write 
0 -14 0 -14 

Enable 

Memory Enable 
0 -10 0 -10 

From Write Enable 

twp Write Pulse Width 50 20 40 20 

tSR Sense Recoverv Time 31 65 31 55 
I I I I 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot 
be guaranteed. Except for "Operating Temperature Range" they are not meant to imply that the 
devices should be operated at these limits. The table of "Electrical Characteristics" provides conditions 
for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the _55°C to +125°e temperature 
range for the DM5489 and across the oOe to 70

0
e range for the DM7489. All typieals are given for 

Vee = 5.0V and T A = 25°e. 

UNITS 

V 

V 

J.1A 
J1A 

V 

J1A 

mA 

mA 

mA 

V 

UNITS 

ns 

ns 

ns 

ns 

I ns 

ns 

ns 

ns 

ns 

ns 

ns I n< 
I 
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Preliminary 

OM54lS189/0M74lS189 low power 64-bit 
random access memories with TRI-STATE® outputs 

general description 

These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arrays 
organized as 16 words of 4 bits each_ They are fully 
decoded and feature a chip enable input to simplify 
decoding required -to achieve the desired system organi
zation. This device is implemented with low power 
Schottky technology resulting in one-fifth power while 
retaining the speed of standard TTL. 

The TR I-STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the fast rise time characteristics of the TTL 
totem-pole output. Systems utilizing data bus lines with 
a defined pull-up impedance can employ the open
collector DM54LS289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when 
both the chip enable input and the read/write input are 
low. While the read/write input is low, the outputs are in 
the high impedance state. When a number of the 
DM54LS189 outputs are bus-connected, this high' 
impedance state will neither load nor drive the bus line, 

but it will allow the bus line to be driven by another 
active output or a passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 
input is high and the chip enable is low. When the chip 
enable input is high, the outputs will be in the high 
impedance state. 

features 

• Schottky-clamped for high speed applications 
Access from chip enable input-40 ns typ 
Access from address inputs-60 ns typ 

• TR I-STATE outputs drive bus-organized systems 
and/or high capacitive loads 

• Low power-75 mW typ 

• DM54LS189 is guaranteed for operation over the full 
military temperature range of -55°C to +125°C 

• Compatible with most TTL and DTL logic circuits 

• Chip enable input simplifies system decoding 

connection diagram truth table 
Dual-In-Line and Flat Package 

SELECT INPUTS DATA 
INPUT 

4 VCC IS 

116 15 

r--

( 

1 2 

SELECT CHIP 
INPUT A ENABLE 
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14 

( 

3 

READ/ 
WRITE 

\ 
D 

13 

4 

12 

( 

5 

DATA OUTPUT 
INPUT VI 

1 

TOP VIEW 

OUTPUT 
Y4 

11 

6 

DATA 
INPUT OUTPUT 

3 Y3 

10 9 

b-

(~ 

'. 

7 
1

8 

DATA OUTPUT GND 
INPUT V2 

2 

FUNCTION 

Write 

(Store Complement of Datal 

H = high level 

L = low level 

X = don't care 

Read 

Inhibit 

INPUTS 

CHIP READ/ OUTPUT 
ENABLE WRITE 

L L H 

L H Stored Data 

H X H 
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absolute maximum ratings (Note 1) operating conditions 

Supply Voltage, Vee 7V. Supply Voltage (Veel 
Input Voltage 5.5V DM54LS189 
Output Voltage 5.5V DM74LS189 
Storage. Temperature Range 455°e to +150o e Temperature (TAl 
Lead Temperature (Soldering, 10 secondsl 3000 e DM5"4LS189 

DM74LS189 

electrica I . characteristics 

Over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 

PARAMETER CONDITIONS MIN 

VIH High level Input Voltage 2 

Vil low level Input Voltage 

VOH High level Output Voltage IOH = -2 mA 2.4 
VCC = Min 

2.4 

VOL low level Output Voltage IOl = 4 mA DM54lS189 
VCC = Min 

IOl = 8 mA DM74lS189 

IIH High level Input Current VCC = Max, VI = 2.7 

II High level Input Current at Maximum Voltage VCC = Max, VI = 5.5V 

III low level Input Current VCC = Max, VI = 0.45V 

lOS Short-Circuit Output Current (Note 4) Vec = Max, Vo = OV -30 

ICC Supply Current (Note 5) VCC = Max 

VIC Input Clamp Voltage VCC = Min, II = -18 mA 

10ZH TRI-STATE Output Current, High level VCC = Max, Vo = 2.4V 

Voltage Applied 

10Zl TRI-STATE Output Current, low level VCC = Max, Vo = 0.45V 

Voltage Applied 

1290 

, 
MIN MAX UNITS 

4.5 5.5 V 
4.75 5.25 V 

55 +125 °e ~ 0 +70 °e 

TYP MA,X UNITS 

V 

0.8 V 

3.4 
V 

3.2 

0.45 
V 

0.5 

10 JiA 

1.0 mA 

-100 JiA 

-100 mA 

15 25 mA 

-1.2 V 

40 JiA 

40 JiA 
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switchingcha,racteristics 

Over recommended operating ranges of T A and Vee (unless otherwise noted) 

DM54lS189 DM74lS189 
PARAMETER CONDITIONS UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX 

tAA Access Times From Address 60 100 60 10 ns 

teZH Output Enable Time to 40 80 40 60 ns 

High Level Access Times From 

teZl Output Enable Time to Chip Enable 
CL=30pF,RL=lk!1, 

40 80 40 60 ns 

Low Level 

twZH Output Enable Time to 60 100 60 80 ns 
High Level Sense Recovery Times 

twZl Output Enable Time to From Read/Write 60 100 60 80 ns 

Low Level 

tCHZ Output Disable Time 40 80 40 60 ns 

From High Level Disable Times From 

tCLZ Output Disable Time Chip Enable 40 80 40 60 ns 

. From Low Level CL=5pF, RL= 1 k!1, 

twHZ Output Disable Time 40 40 ns 

From High Level Disable Times From 

twLZ Output Disable Time Read/Write 40 40 

F rom Low Level 

twP Width of Write Enable Pulse (ReadlWrite Low) 100 80 ns 

tASW Set-Up Time Address to ReadlWrite a a 
tDSW Data to Read/Write 100 80 

ns 
tcsw Chip Enable to 0 a 

ReadlWrite 

tAHW Hold Time Address From ReadlWrite 0 0 

tDHW Data From ReadlWrite 0 a 
ns 

tCHW Chip Enable From a a 
ReadlWrite 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety· of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified minImax limits apply across the -55°C to +125°C temperature range for the DM54LS189 and across the O°C 
to +70°C range for the DM74LS189. All typicals are given for VCC = 5V and T A = 25°C. 

Note 3: All ~urrents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All 
values shown as max or min 01) absolute value basis. 

Note 4: Only one output at a time should be shorted. 

Note 5: ICC is measured with all inputs grounded, and the outputs open. 
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Bipolar RAMs 

DM54S189/DM74S189 64-bit random access 
memories with TRI-STATE® outputs 

nDnDr~1 ~Qc:,...rin1"inn 
::I""" .............. ~"" ..... "" •• ,., •• "" •• 

These 64-bit active-element memories are monolithic 
Schottky-clamped transistor-transistor logic (TTL) arr(jys 
organized as 16 words of four-bits each. They are fully 
decoded and feature a chip-enable input to simplify 
decoding required to achieve the desired system organiza
tion. The memories feature PNP input transistors that 
reduce the low level inptJt current requirement to a 
maximum of -0.25 mA, only one-eighth that of a 
DM54S/DM74S standard load factor. The chip-enable 
circuitry is implemented with minimal delay times to 
compensate for added system decoding. 

The TRI-STATE output combines the convenience of 
an open-collector with the speed of a totem-pole output; 
it can be bus-connected to other similar outputs, yet it 
retains the fast-rise-time characteristics of the TTL 
totem-pole output. Systems utilizing data-bus lines with 
a defined pull-up impedance can employ the open
collector DM54S289. 

Write Cycle: The complement of the information at the 
data input is written into the selected location when both 
the chip-enable input and the read/write input are low. 
While the read/write input is low, the outputs are in the 
high-impedance state. When a number of the DM54S189 
outputs are bus-connected, this high-impedance state 
will neither load nor drive the bus Ime, but It Will allow 
the bus line to be driven by another active output or a 
passive pull-up if desired. 

Read Cycle: The stored information (complement of 
information applied at the data inputs during the write 
cycle) is available at the outputs when the read/write 

connection diagram 
Dual-In-line and Flat Package 

SElECT INPUTS DATA 
INPUT OUTPUT 

Vcc o 4 V4 

1,6 15 14 13 12 11 

0 

~ 

C ( C 

1 2 3 4 5 6 

DATA 
INPUT 

3 

10 

0 

7 

SELECT CHIP READI DATA OUTPUT DATA OUTPUT 
INPUT A ENABLE WRITE INPUT VI INPUT V2 

1 2 

TOP VIEW 

OUTPUT 
V3 

9 

D-

1
8 

GND 

input is high and the chip-enable is low. When the chip
enable input is high, the outputs will be in the high
impedance state. 

The fast access time of the DM54S 189 makes it 
particularly attractive for implementing high-performance 
memory functions requiring access times on the order 
of 25 ns. The high capacitive-drive capability of "the 
outputs permits expansion without additional output 
buffering. The unique functional capability of the 
DM54S189 outputs being at a high impedance during 
writing combined with the data inputs being inhibited 
during reading means that both data inputs and outputs 
can be connected to the data lines of a bus-organized 
system without the need for interface circuits. 

features 

• Schottky-clamped for high-speed applications: 
access from chip-enable input 12 ns typ 
access from address inputs 25 ns typ 

• TRI-STATE outputs drive bus-organized systems 
and/or high capacitive loads 

• nM54S?89. OM74S?89 rtre functionally equilva
lent, have open-collector outputs, and are compat
ible with Intel 3101A in most applications 

• DM54S 189 is guaranteed for operation over the fuii 
military temperature range of -55°C to +125°C 

• Compatible with most TTL and DTL logic circuits 

• Chip-enable input simplifies system decoding 

truth table 

INPUTS 

FUNCTION CHIP READ/ OUTPUT 
ENABLE WRITE 

Wille L L High impedance 

(Storp Comrlpment of Datal 

Read L H Stored Data 

Inhibit H X High Impedance 

H Hlqh Lev~1 

L Low Level 

X Don'1 C.IIP 

Order Number DM54S189J or DM74S189J 
See Package 10 

Order Number DM74S189N 
See Package 15 
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absolute maximum ratings (Note 1) operating conditions 

Supply Voltage, Vee 
Input Voltage 

Output Voltage 

Storage Temperature Range 

Lead Temperature (Soldering, 10 s~condsl 

electrical characteristics 

7.0V 

5.5V 

5.5V 

-£5°e to +150
o

e 

3000 e 

Supply Voltage (Veel 

DM54S189 

DM74S189 

Temperature (TAl 

DM54S189 

DM74S189 

MIN MAX 

4.5 5.5 

4.75 5.25 

--55 +125 

0 +70 

over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 

LIMITS 
PARAMETER CONDITIONS 

MIN TYP MAX 

VIH High Level Input Voltage 2 

VIL Low·Level Input Voltage 0.8 

VOH High·Level Output Voltage . I IOH = -2.0 mA, DM54S189 2.4 3.4 
Vee =Mm I IOH = -6.5 mA, DM74S189 2.4 3.2 

VOL Low Level Output Voltage I DM54S189 0.5 
Vee = Min, IOL = 16 mA 

I DM74S189 0.45 

IIH High Level I nput Current Vee = Max. VI = 2.7 25 

II High Level Input Current at Maximum Voltage Vee = Max, VI = 5.5V 1.0 

III Low Level Input Current Vee = Max, VI = 0.45V -250 

loS Short Circuit Output Current (Note 4) Vee = Max, Vo = OV -30 -100 

Icc Supply Current (Note 5) Vee = Max 75 110 

VIC Input Clamp Voltage Vee = Min, II = -18mA -1.'2 

10ZH TRI·STATE Output.Current, High Level Voltage Vee = Max, Vo = 2.4V 50 

Applied 

10ZL TRI·STATE Output Current, Low Level Voltage Vee = Max, Vo = 0.45V -50 

Applied 

switching characteristics 
over recommended operating ranges of T A and Vee (unless otherwise noted) 

LIMITS 

PARAMETER CONDITIONS DM54S189 DM74S189 

MIN TYP(l) MAX MIN TYP(ll MAX 

tAA Access Times From Address 25 50 25 35 

teZH Output Enable Time to 12 25 12 17 

High Level Access Times From 

teZL Output Enable Time to Chip Enable 
CL = 30 pF, RL = 280n, 12 25 12 17 

Low Level 
(Figure 1) 

twZH Output Enable Time to 22 40 22 35 
High Level Sense Recovery Times 

tWZl Output Enable Time to From ReadlWrite 22 40 22 35 

Low Level 

©IC MASTER 1978 
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switching characteristics (con't) 

LIMITS 

PARAMETER CONDITIONS DM54S189 DM74S189 UNITS 

MIN TYP(1) MAX MIN TYPO} MAX 

tcHZ Output Disable Time 12 25 12 17 ns 

From High Level Disable Times From 

tclZ OutPUt Disable Time Chip Enable 12 25 12 17 ns 

From Low Level CL = 5pF, RL = 280n 

tWHZ Output Disable Time (Figure 1) 12 12 ns 

From High Level Disable Times From 

tWlZ Output Disable Time Read/Write 12 12 ns 

F rom Low Level 

twp Width of Write· Enable Pulse (Read/Write Low) 25 25 ns 

tASW Set·Up Time {Figure fi Address to Read/Write 0 0 

tosw Data to Read/Write 25 25 
ns 

tcsw Chip·Enable to 0 0 

Read/Write 

tAHW Hold Time (Figure 1) Address From Read/Write 0 0 

tOHW Data From Read/Write 0 0 
ns 

tcHW Chip·Enable From 0 0 

Read/Write 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified minImax limits apply across the -·55°C to +125°C temperature range for the DM54S189 and across the 0° C to 
+70°C range for the DM74S189. All typicals are given for VCC = 5.0V and T A = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All 
values shown as max or min on absolute value basis. 

Note 4. Only one output at a time should be shorted. 

Note 5: ICC is measured with all inputs grounded, and the outputs open. 

switching time waveforms 

CHI' ENABLE 
INPUT 

(SEE NOTE 3) 

WAVEFORM 1 
(SEE NOTE 1) 

WAVEFORM 2 
ISEE NOTE 1) 

ADDRESS 
'NPUTS 

(NOTE 2) 

OUTPUT 

3V~. 
ov lS;SV 

~1cZl 
'>1.5V---+---..... --!--L 

I T 
VOl------+·--------~,~-----~-£--~~ 

r- 1cZH jz" 1 I' II VOH----t-~~-:------f---"ct 

"'1.5V ______ J!-__ O, .. 5V j .. ~ 
t ' 'OHZ , 

Enable and Disable Time From Chip Enable 

3V~_-------'~ 
15V 1 SV 

Ov-_J' '------. 

'AA::I IAA I __ 
VOH~5V /1.5V 
VOL __________________ ~. ________ J 

Access Time from Address Inputs 

AOORESS 
INPUTS 

DATA 
IWPUTS 

CHlp·ENABLE 
INPUT 

REAO,wRITE 
INPUT 

WAVEFORM 1 
(NOTE 1) 

WAVEFORM 2 
(SI0PEN, 

52 CLOSEO) 
(NOTE 1) 

FIGURE 1 

1-1 ..... i' t=IAHW-lV ',r- ------ --, 
1.SV 1.SV 

W __ JI ~--

lV---+---+---...... 

3V 

OV 

3V 

IV 

"'1.5V 

VOL 

VOH 

""I.SV 

Write Cycle 

Note 1: Waveform 1 is for the output with inteiiial conditions such that the output is low except when disabled. Waveform 2 is for the output 
with internal conditions such that the output is high except when disabled. 

Note 2. When measuring delay times from address inputs. the chip enable input is low and the read/write input is high. 

Note 3: When measuring delay times from chip enable input. the address inputs are steady·state and the read/write input is high. 

Note 4: Input waveforms'are supplied by pulse generators having the following characteristics: tr ::; 2.5 ns, tf ::; 2.5 ns, PRR ::; 1 MHz, and 
ZOUT"" son. 
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Bipolar RAMs 

OM75S68/0M85S68 64-bit (16)(4) edge triggered register 
general description 
The OM75S68/0M85S68 is an addressable "0" register 
file. Any of its 16 four-bit words may be asynchronously 
read or may be written into on the next clock transition. 
An input terminal is provided to enable or disable the 
synchronous writing of the input data into the location 
specified by the address terminals. An output disable 
terminal operates only as a TR I-STATE® output control 
terminal. The addressable register data may be latched at 
the outputs and retained as long as the output store 
terminal is held in a low state. This memory storage 
condition is independent, of the state of the output 
disable terminal. 

All input terminals are high impedance at all times, and 
all outputs have low impedance active drive logic states· 
and the high impedance TR I-STATE condition. 

logic and connection diagrams 

IWRITE ENABLE) 

15 

.AO~ 

Ai~ 

A2~ 

A3~ 

01 

10ATA INPUTS) 

02 03 

16,4 MEMORY CELL ARRAY 

features 

• On chip output register 

• Edge triggered write 

• High speed 30 ns typ 

• TRI-STATE output 

• Optimized for register stack applications 

• Typical power dissipation 350mW 

• 18-pin package 

iWRITE CLOCK INPUT) 

04 . elK 

14 

Dual-In-Line Package 

Vee 03 04 WE CLK ~ 00 04 03 

118 11 16 15 14 13 12 11 10 

.--- I--

1 2 J 4 5 6 I 8 J9 
13 

~o-------~.-------~--~~----~~~~------~--~~------
02 01 AO A2 A3 AI 01 02 GNO 

TOP VIEW 

10UTPUT 
STORE) 

01 
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02 
(OUTPUTS) 

Order Number DM75S68D 
or DM85S68D 
See Package 4 

Order Number DM85S68N 
See Package 16 
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absolute maximum ratings (Note 1) operating conditions 
MIN MAX UNITS 

Supply Voltage 7.0V Supply Voltage, Vee 

Input Voltage 5.5V DM85S68 4.75 5.25 V 

Output Voltage 5.5V DM75S68 4.5 5.5 V 

Storage Temperature Range -65°e to +l50
o

e 

Lead Temperature (Soldering, 10 seconds) 30(te Temperature, T A 

DM85S68 0 70 °e 

DM75S68 -55 +125 °e 

_1_ .... +.i .... ~1 ........ .,. • .,. .... + ...... :"'+:.-.... 
.., • ..,,, .... "g. " •• g. g""~1 1;;:)"1";;:) 

over recommended operating free-air temperature range (unless otherwise noted) (Notes 2 and 3) 

PARAMETER CONDITIONS 
LIMITS 

UNITS 
MIN TYP MAX 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VOH High Levei Output \i.oitage . I iOH = -2.0 rnA, DM75S68 
Vee = Min 

IOH = -5.2 rnA, DM85S68 
2.4 V 

VOL Low Level Output Voltage 
Vee = Min, IOL = 16 rnA 

T DM75S68 0.5 

I DM85S68 
V 

0.45 

IIH High Level Input Current Vee = MaxI Clock Input 50 

V1H = 2.4V I All Others 25 
J1A 

II High Level Input Current at Maximum Voltage Vee = Max, V1H = 5.5V 1.0 rnA 

IlL Low Level I nput Current Vee = Max.T Clock Input -500 J1A 

V iL = 0.5V rAil Others -250 J1A 

lOS Short Circuit Output Current(4) Vee = Max, VOL = OV -20 -55 rnA 

Icc Supply Current Vee = Max 70 100 mA 

VIC Input Clamp Voltage Vee = Min, liN = -18 mA '1.2 V 

102 TRI·STATE Output Current Tva = 2.4V +40 
Vee '= Max r 

-40 
J1A 

Vo = 0.5V 

switching characteristics over recommended operating range of T A and Vee (unless otherwise noted) 

tZH 

tASC 

tose 

tASOS 

tWEse 

tossc 

tAHC 

tOHC 

tAHOS 

tWEHC 

PARAMETER 

Output Enable to High Level 

Output Enable to Low Level 

Output Disable Time From High Level 

Output Disab!e Time From Low Level 

Access Time Address to Output 

Output Store to Output 

Clock to Output 

Set-Up Time Address to Ciock 

Data to Clock 

Address to Output Store 

Write Enable Set-Up Time 

Store Before Write 

Hold Time Address From Clock 

Data From Clock 

Address From Output Store 

Write Enable Hold Time 

I 

MIN 

25 

15 

40 

10 

15 

15 

20 

10 

20 

nllll*7CC--CO 
""IW""'~UU 

TYP 

20 

14 

10 

12 

30 

20 

25 

5 

5 

15 

5 

0 

5 

5 

0 

5 

I 

MAX 

40 

30 

18 

22 

55 

35 

50 

MIN 

15 

5 

30 

5 
10 

10 

15 

5 

15 

LlIW.O;J""OO 

TYP 

20 

14 

10 

12 

30 

20 

25 

5 

o 
15 

o 
o 
5 

5 

o 
5 

I 
UNITS 

MAX 

35 ns 

24 ns 

15 ns 

18 
ns 

40 

30 
ns 

40 

ns 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for ClCtuai device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°e temperature range for the DM75S68 and across the 
O°C to +70

o
e range for the DM85S68. All typicals are given for Vee = 5.0V and T A = 25°C. 

Note 3: All currents into device pins shown as positive, out of device pins as negative, ail voltages referenced to ground unless otherwise noted. 
All values shown as max or min on absolute value basis. 

Note 4: Only one output at a time should be shorted. 
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Bipolar RAMs 

DM54S206/DM74S206 256-bit read/write schottky 
memories with open-collector outputs 

general description 

The DM54S206/DM74S206 256-bit active-element mem
ories are monolithic transistor-transistor logic (TTL) 
integrated circuits organized as 256 words of one bit 
each. They are fully decoded and have three gated 
memory-enable inputs to simplify decoding required to 
achieve the desired system organization. The memories 
feature PNP input transistors which reduce the low
level input current requirement to a maximum of 
-D.25 milliamperes, only one-eighth that of a nor
malized Series 54S/74S load factor. The memory
enable circuitry is implemented with minimal delay 
times to compensate for added system decoding. 

Write Cycle: The complement of the information at 
. the data input is written into the selected location 

when all memory-enable inputs and write-enable input 
are low. While the write-enable input is low, the out
put is off. 

block and connection d iag·rams 

1

(11) 
G 

F(10) n016 
ADDRESS 9) LINE 

INPUTS E ( DECODER 

0 171 

©IC MASTER 1978 

ADDRESS 
INPUTS 

2r.6BIT MEMORY 
MATRIX ORGANIZED 

16BV16 

Read Cycle: The stored information (complement of 
information applied at the data input during the write 
cycle) is available at the output when the write-enable 
input is high and the three memory-enable inputs are 
low. When anyone of the memory enable inputs is 
high, the output will be off. 

features 
• Schottky-clamped for high-speed memory systems: 

Access from memory-enable inputs 17 ns typ 
Access from address inputs 35 ns typ 
Power dissipation 1.4 mW/bit typ 

• Open-collector output for word expansion 

• Fully decoded, organized as 256 words of one bit 
each 

• Compatible with most TTL and DTL logic circuits 

• Multiple memory-enable inputs to minimize external 
decoding 

Dual-In-Line and Flat Package 

ADDRESS 
INPUTS 

ADORESS 
INPUTS 

,7 

ME, ME, ME) V D GND 

ADORESS 
INPUTS TOP VIEW 

OUTPUT ADDRESS 
INPUT 

Order Number DM54S206J or DM74S206J 
See Package 10 

Order Number DM74S206N 
See Package 15 

Order Number DM54S206W or DM74S206W 
See Package 28 
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absolute maximum ratings (Note 1) operating conditions 

Supply Voltage, Va:; 
Input Voltage 
Output Voltage 

7_0V 
5.5V 
5_5V 

Supply Voltage (Vee) 
DM54S2D6 
DM74S206 

Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 

-65°e to +150o e 
3Dooe Temperature IT A) 

DM54S2D6 
DM74S206 

operating conditions 
f 

PARAMETER CONDITIONS MIN 

Low Level Output Current (lod 

Width of Write Enable Pulse (tw) 

DM54S206 50 
DM74S206 40 

Setup Time (tSETUP) 

Address to Write Enable 0 
Data to Write Enable 0 
Memory Enable to Write Enable 0 

Hold Time (tHOLO) 
Address from Write Enable 10 
Data from Write Enable 10 
Memory Enable from Write Enable 0 

electrical characteristics (Note 2) 

PARAMETER CONDITIONS MIN 

High-Level Input Voltage (V 1H ) 2 

Low-Level Input Voltage (V,d 

Input clamp voltage Vee = Min. I, '" -18 mA 

High-Level Output Current (l oH ) Vee = Min. V 1H '" 2V, V'L '" 0_8V 
VOH = 2.4V 

V OH '" 5.5V 

Low-Level Output Voltage (VOL) DM54S206 Vee'" Min, V 1H == 2V, V'L '" 0_8V, 
DM74S206 IOL '" Max 

Input Current at Maximum Input Voltage (tl) Vee = Max, VI '" 5.5V 

High-Level Input Current (lIH) Vee = Max, VI = 2.7V 

Low-Level Input Current {lid Vee = Max, V, '" O.5V 

Supply Current (leel Vee'" Max, Note 2 

1298 

MIN 

4_5 
4.75 

-55 
0 

TYP 

TYP 

70 

C 
3: 
0'1 
~ 

MAX UNITS 
en 
N 
0 
(7) 

5_5 V ........ 
5.25 V 0 

3: 
+125 °e ~ +70 °e vi 

N 
0 
(J) 

~ 
MAX UNITS 

16 mA 

ns 

ns 

ns 
ns 
ns 

ns 

ns 
ns 

MAX UNITS ~ 
I 

V 
, 

0_8 V 1 
-1,2 V 

1 
40 fJA 1 
100 fJA ~ 

1 
0.5 

0.45 
V 

mA 

25 /lA I 
-250 fJA 

130 mA 
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switching characteristics 
\ 

All typical values are at Vee = 5.0V, T A = 25°C. (Note 2) 

LIMITS 

PARAM~TER CONDITIONS DM54S206 DM74S206 UNITS 

MIN TYP MAX MIN TYP MAX 

Access Times from Address (tPLH) 38 80 38 60 ns 

Access Times from Address (tPHd 32 80 32 60 [:'IS 

Disable Time from Memory Enable (tPLH) 21 45 21 35 ns 
CL = 30 pF, RL = 3000 

Enable Time from Memory Enable (tPHL) 13 35 13 25 ns 

Disable Time from Write Enable (tPLH) 20 50 20 40 ns 

Sense-Recovery Time (tSR) 14 50 14 40 ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature-range for DM54S206 and across the O°C to 
+70°C range for the DM74S206. All typicals are given for VCC = 5.0V and T A = +25°C. 

Npte 3: All voltage values are with respect to network ground terminal. 

Note 4: ICC is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 

truth table 

INPUTS 
FUNCTION MEMORY 

ENABLEt 
WRITE 

ENABLE 

Write (Store L 
Complement 

of Datal 

Read L 

Inhibit H 

H = hIgh level, L 0 low level, X = Irrelevant 

t'For memory enable: L = all ME onputs low; 

H = one or more ME Inputs high, 

©IC MASTER 1978 

L 

H 

X 

ac test circuit 

Vee 

TEST 
POINT ~~ Rl 

FROM ~ OUTPUT 

OUTPUT 
UNDER 

H 
TEST 

;:~Cl :·600 
~ Stored Data 

H 

Cl includes probe and jig capacitance. 
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MM2102A, MM2102AL family 
1024-bit (1024 x 1) static random access memories 

"QnQr~1 rlQ~l'rin .. inn 
~"" • • "' ........... "' .... "' • • t'~''''1 

The MM2102A family of high speed 1024 x l-bit static 
random access read/write memories are manufactured 
using N-channel depletion-mode silicon gate technology. 
Static storage cells eliminate the need for clocks or 
refresh circuitry and the resultant cost associated with 
them. 

Low threshold silicon gate N-channel technology allows 
complete DTL/TTL compatibility of all inputs and 
outputs as well as a single 5V supply. The separate 
chip enable input (CE) controlling the TRI-STATE® 
output allows easy memory expansion by OR-tying 
individual devices to a data bus. Data in and data out 
have the same polarity. 

In addition to the MM2102A, a low power version, 
the MM2102AL, is also available. This selection offers 

block diagram 

a maximum operating current of 33 mA and a guar
anteed standby mode down to a power supply voltage 
of 1.5V. 

features 
• Single 5V supply 

• All inputs and outputs directly DTL/TTL compatible 

• Static operation-no clocks or refresh 

• TR I-STATE output for bus interface 

• All inputs protected against static charge 

• Access time down to 250 ns 

connection diagram 

A6 

A5 

R/W 3 

A8 

A9 

Ai14 F,13 CI 
A2 5 . 12 DATA OUT 

6 11 
7 10 

A4 VCC CELL 
ARRAY 

32 ROWS ....,!..o GNO 

Aj~nATAiN 

8 9 
AD GNO 

32 COLUMNS 

AS A6 Al AS A9 

1300. 

DATA 
OUT 

TOP VIEW 

logic symbol 

AD 

Al 
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absolute maximum ratings (Note 1) operating conditions 
Voltage at Any Pin -().5V to + 7V MIN MAX UNITS 

-().5V to + 7V 
Supply Voltage (Vee) 4.75 5.25 V 

Voltage at Any Pin 
Storage Temperature -£5°e to +150oe Ambient Temperature (T A) 0 +70 °e 

Power Dissipation 1W Input Low Voltage -().5 0.8 V 

Lead Temperature (Soldering, 10 seconds) 3QOoe Input High Voltage 2.0 Vee V 

dc electrical characteristics T A = oOe to +7o
o
e, Vee = ±5%, unless otherwise specified. 

MM2102A, MM2102AL, 

SYMBOL PARAMETER CONDITION 
MM2102A-2, MM2102A-2L, 

UNITS 
MM2102A-4 MM2102A-4L 

MIN MAX MIN MAX 

III I nput Load Current VIN = 0 to 5.25V 10 10 llA 

ILOH Output Leakage Current cr = 2V, VOUT = 2.4V 5 5 llA 

ILOL Output Leakage Current CE = 2V, VOUT = 0.4V -10 -10 llA 

ICC Power Supply Current All Inputs = 5.25\1, 50 31 mA 

Data Output Op~n, 

TA = 25°C 

ICC Power Supply Current 'All Inputs = 5.25V, 55 33 mA 

Data Output Open, 

TA =O°C 

VOL Output Low Voltage IOL = 3.2 mA 0.4 0.4 V 

VOH Output High Voltage IOH = -200 llA 2.4 2.4 V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the device may be permanently damaged. They do not mean the device 
may be operated at these values. 

ac electrical characteristics (With standard load) T A = oOe to +7oo e, Vee = 5V ±5% unless otherwise specified. 

MM2102A-2, MM2102A, MM2102A-4, MM2102A-6, 

SYMBOL PARAMETER MM2102A-2L MM2102AL MM2102A-4L MM2102A-6L UNITS 

. MIN I MAX MIN I MAX MIN I MAX MIN I MAX 

READ CYCLE (Figure 1) 

tRC Read Cycle 250 350 450 650 ns 

tA Access Time 250 350 450 650 ns 

tco Chip Enable to Output 100 150 200 200 ns 

Time 

tOH1 Previous Read Data Valid 40 40 40 50 ns 

with Respect to Address 

tOH2 Previous Read Data Valid 0 0 0 0 ns 

with Respect to Chip 

Enable 

ac e'ectrical characteristics (With standard load) TA = oOe to +7oo e, Vee = 5V ±5% unless otherwise specified. 

MM2102A-2, MM2102A, MM2102A-4, MM2102A-6, 
SYMBOL PARAMETER MM2102A-2L MM2102AL MM2102A-4L MM2102A-6L UNITS 

MIN I MAX MIN I MAX MIN I MAX MIN 1 MAX 

WRITE CYCLE (Figure 2) 

twc Write Cycle 250 350 450 650 ns 

tAW Address to Write Set·Up 20 20 20 20 ns 

twp Write Pulse Width 100 150 200 200 ns 

tWR Write Recovery Time 0 0 0 0 ns 

tDW Date Set-Up Time 85 125 175 175 ns 

tDH Data Hold Time 0 0 0 0 ns 

tcw Chip Enable To Write. 100 150 ioo 200 ns 

Set·Up 

;I:IC MASTER 1978 1301 
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ac electrical characteristics TA = 25°C, f = 1 MHz 

SYMBOL 
LIMIT (pF) 

PARAMETER 
I TYP MAX 

CAPACITANCE 2 

CIN Input Capacitance (All Inputs V IN == OV) 

I 
3 

I 
5 

COUT Output Capacitance, Vo == OV 4 6 
I I 

ac test circuit 

VCC 

Q 

switching time waveforms 

1302 

, 
~---- IRC ------l_~i 

V'H ~H 
ADDRESS <D ADDRESS ~ ~

-'WC t 
CHIP 

ENABLE 

DATA 
OUT 

V'L 

V/H --+----...... 
V,L --t-----------oi-......., 

::: J"'\r ---'C-w----·-I r-1WR 

CHIP 
ENABLE 1/ .. _. . . ! 

'V::~· '.. -II I- 'A----
VOH--------------------

VOL--------------------
:~~:~ \ r 

V/l 

1--.. tow • I I tOH 

OATA STABLE 

F!GURE ':' Read Cycle FIGURE 2. Write Cycle 

Note CD : Input reference level for timing is 1 .5V. 

Note@: VOH = 2V is reference level for output high. 

Note ®: VOL = 0.8V is reference level for output low. 

Note@: Input rise and fall times are 10 ns. 
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~National 
~ Semiconductor 
MM2114L Family 
4096-Bit (1024 x4) Static Random Access Memories 
General Description 

The MM2114L family of high speed 1024 x 4-bit static 
random access read/write memories are manufactured 
using N-channel depletion-mode silicon gate technology. 
Static storage cells eliminate the need for clocks or 
refresh circuitry and the resultant cost associated with 
them. 

Low threshold silicon gate N-channel technology allows 
complete. DTLlTTL compatibility of all inputs and 
outputs as well as a single 5V supply. The separate 
chip select input (CS) controlling the. TRI-STATE® 
output allows easy memory expansion by OR-tying 

Block Diagram 

A30-;'----I 

~ 8 

WE 10 

Truth Table 

cs WE DIN DOUT MODE 

H X X Hi-Z Not Selected 

L L L L Write "0" 

L L H H Write "1" 

L H X DOUT Read 

<tIC MASTER 1978 

individual devices to a data bus. Data in and data out 
have the same polarity. 

Features 
• Single 5V supply 
• All inputs and outputs directly DTL/TTL compatible 

• Static operation-no clocks or refresh 

• T R I~ST A TE output for bus interface 

• All inputs protected against static charge 

• Access time down to 250 ns 

Connection Diagram 
Dual-In-Line Package 

....,2!.0 vee A6 
18 

Vee 

~GNO AS 

A4 

A3 

AD 

Al 

A2 

cs 
GND 

TOP VIEW 

Logic Symbol 

AD 

Al 
I/O 1 

A2 

A3 
I/D2 

A4 

AS 
1/03 

A6 

A7 
1/04 

A8 

A9 

_. 
~ 

8 
CD 
0) 
I 

OJ _. ,.. 
~ 
~ 

o 
N 
~ 

» n n 
CD 
tn 
tn 

3C 
CD 
3 
o .. 
ar 
tn 
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Absolute Maximum Ratings (Note 1) Operating Conditions 
-Q.5V to +7V MIN MAX Voltage at Any Pin 

Storage Temperature 
Power Dissipation 
Lead Temperature (Soldering, 10 seconds) 

-65°e to +150o e 
1W 

-300o e 

Supply Voltage (Vee) 

Ambient Temperature (T A) 

4.75 5.25 

o +70 

DC Electrical Characteristics 
TA = DOC to +70°C, Vee = ±5%, unless otherwise specified. 

SYMBOL 

III 

ILOH 

ILOL 

ICC 

ICC 

VIH 

VIL 

VOL 

VOH 

PARAMETER 

I nput Lead Current 

Output Leakage Current 

Output Leakage Current 

Power Supply Current 

Power Supply Current 

Logical "1" Input Voltage 

Logical "0" Input Voltage 

Output Low Voltage 

Output High Voltage 

CONDITION 

VIN = 0 to 5.25V 

CE = 2V, VOUT = 2.4V 

CE = 2V, VOUT = O.4V 

All Inputs = 5.25V, Data Output Open, 

TA = 25°C 

All Inputs = 5.25V, Data Output Open, 

TA = O°C 

IOL = 2.1 rnA 

IOH = -20011A 

MM2114L 
MM2114L-3 

MIN 

-0.5 

2.0 

2.4 

MAX 

10 

10 

-10 

65 

70 

0.8 

VCC 

0.4 

UNITS 

V 

°e 

UNITS 

J1A 

J..LA 

J1A 

mA 

rnA 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the device may be permanently damaged. They do not mean the device 
may be operated at these values. 

AC Electrical Characteristics 
(With standard load) TA = gOe to +70°C, Vee = 5V ±5% unless otherwise specified. 

SYMBOL 

!WC 

twP 

twR 

tDS 

tDH I 
twOT 

tAW 

two 

PARAMETER 

Access Time 

Chip Enable to Output Valid 

Write Cycle Time 

Write Pulse Width 

Write Recovery Time 

Date Set-Up Time 

Data Hold Time 

Output to Hi-Z from WE 

Address to Write Set-Up Time 

Write Enable to Output Valid 

MM2114L 

450 

100 

100 

100 

150 

MM2114L-3 
UNITS 

MIN MAX 

300 ns 

300 ns 

100 ns 

0 80 

I 
ns 

10 ns 

300 ns 

100 ns 

0 ns 

150 ns 

0 I ns 

0 80 ns 

0 ns 

0 150 ns 
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AC Electrical Characteristics 
TA = 25°C, f = 1 MHz 

PARAMETER CONDITIONS MIN 
TYP 

SYMBOL (Note 1) 

VPD Vee in Stand-by 1.5 

VCES CE Bias in Stand-by 2 ~ VPD ~ VCC(Max) 2.0 

VCES CE Bias in Stand-by 1.5~ VPD ~2 VPD 

IPD1 Stand-by Current All Inputs = VPD = 1.5V 15 

IPD2 Stand-b.y Current Allinputc; = VPD = 2V 20 

tcp Chip Deselect to Stand-by 0 

Time 

tR Recovery Time (Note 6) tRC 

CAPACITANCE TA = 25°C, f = 1 MHz, (Note 7) 

CIN I nput Capacitance All Inputs VIN = OV 

COUT Output Capacitance VO=OV 

Switching Time Waveforms 

ADDRESS 

DDUT __________ . __ o~~...;.. ______ _ 

FIGURE 1. Read Cycle (Note 2) 

1------twP (NOTE 3)------/ 

'" ---------------t-"'J--------

©IC MASTER 1978 

FIGURE 2. Write Cycle 

Note 2: WE is high for a Read Cycle. 

Note 3: tw is measured from th.e latter of CS or WE going low to WE going high. 

Note 4: WE must be high during all address transitions. 

Note 5: twR is referenced to the high transition of WE. 

Note 6: tR = tRC = read cycle time. 

Note 7: This parameter is guaranteed by periodic testing. 

MAX UNITS 

V 

V 

V 

rnA 

mA 

ns 

ns 

5 pF 

10 pF 
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Standby Waveforms AC Test Circuit 

VCES----,--------_ 
2V 

~15V t== 
\"-__ ..J1 Vpo-----

Physical Dimensions inches (millimeters) 

~~:-:-:J 0.310 
(23.241) (7.874) 

MAX r MAX 
I 11 16 15 14 13 12 11 10 -. GLASS 

0.025 

(0.635) 
RAD 

0.290 

17.366) 
MAX 

~~~~~~~~,--1 

GLASS 
SEALANT 

0.160 j 14.064) MAX 

MAX 0.050 
BOTH ENDS It .270) ~ I 

h 
0.100 '0.010 

12.540 • 0254) TVP (0.451' 0.016) 

Cavity Dual-In-line Package (J) 
Order Number MM2114lJ 
NS Package Number J18A 

0.810 

0.092 (2.286)--' MAX 

0.125 

(3.1151 
MIN 

0.090 I- (22.098):-:-::1 

(2.331) NOM 1'~1~1~1~6~15~~14~=13~1~2~1~1~ 
OIANOM~ t 
PIN NO.1 IOENT + 0.250 • O.OOS 

(6.350 '0.127) 

~~~~~~~~ 

0.300-0.320 (0.762) 0.040 

(8155 +0.635) 
\0.381 

MAX 

0.009-0.015 ~I 
--- (0.229-0.381) 

0.025 '0.015 

(0.635 -0.381) r-- J 
0.100 ['~ 0.018 ,o.003 

--J 10.'" ,..,., 
(2.540) 

TVP 

Molded Dual-In-line Package (N) 
Order Number MM2114lN 
NS Package Number N18A 

0.130,0.005 

Manufactured under one or more of the follow,ng U.S. patents: ,3083262. 3189758. 3231797, 3303356. 3317671. 3323071. 3381071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765. 
3566218.3571630. 3575609. 3579059. 3593069. 3597640. 3607469. 3617859. 3631312. 3633052. 3638131. 3648071. 3651565. 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

NaUonal Semiconductor GmbH 
808 Fueratenfeldbruck, Industrieatraase 10, Weat Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) lid. ' 
Larkfield Induatrial Estate, Gr .. nock, Scolland, Tele. (0475) 33251/Telex 778,.,32 

National does nat i>$Iime iRy rHpOfisiliility for UH 01 ,my tirCiiii" descrilied; no circuit paten! licences are implied; Inc National reserves tile right, at any time without notice, to chllllglllid c:in:uitry. 
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~National 
D Semiconductor 

'MM2316E 16,384-Bit Read Only Memory 
general description 
The MM2316E is a static MOS 16,384-bit read-only 
memory organized in a 2048-word-by-8-bit format. 
It is fabricated using N-channel enhancement and 
depletion-mode silicon"gate technology which provides 
complete DTL/TTL compatibility and single power
supply operation. 

Three programmable chip selects controlling the TR 1-
ST A TE® outputs allow for memory expansion. 

Programming of the memory array and chip-select 
active levels is accomplished by changing one mask 

'during fabrication. 

block and connection diagrams 

A7 AB A9 AID 

A7 

A6 

COLUMN OECODER 

A5 

A4 

AD A3 

AI 

A2 
A2 

MEMORY 
A3 MATRIX 

204B X B At 
A4 

A5 AD 
A6 

Ot 

-------
02 

CS1 OUTPUT BUFFERS OJ 

CS2 CSJ 01 02 03 04 05 06 07 OB 
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features 
• Fully decoded 

• Single 5V power supply 

• Inputs and outputs TTL compatible 

• Static operation 

• TRI-STATE outputs for bus interface 

• Programmable chip selects 

• 2048 word by 8-bit organization 

• Maximum access time-450 ns 

applications 
• Microprogramming 

• Control logic 

• Table look·up 

logic symbol 

Dual-In-Line Package 

AD 

At 

A2 

A3 

A4 

A5 

A6 

A7 

AB 
OB 

A9 

07 CS2 CSJ 

TOP VIEW 

01 

02 

04 

05 

06 

07 

OB 

~.: 

~ 
N 
W ... 
0) 
m ... 
0) 

--r+ ... 
CD m 
C-

O 
::l 
-< ~ o 
3 g 
CD "0 

C. 

3 8 
,0---'6-

... Q) < (J) 
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Absolute Maximum Ratings (Note 1) 

Operating Temperature Range 

Storage Temperature 

oOe to +70oe 
-usoe to +1S0oe 

1W Power Dissipation 

Recommended DC Operating Conditions 
SYMBOL PARAMETER 

TA Ambient Temperature 

VOO Supply Voltages 

VCC 
I 

VSS 

VSS 

VIHC Input High Voltage, RAS, CAS, WE 

VIH Input High Voltage, AO-AS, 01 

VIL Input Low Voltage, All Inputs 

DC Electrical Characteristics 

Voltage on Any Pin Relative to VSS -o.3V to +20V 

(VSS - VSS:;::: 4.SV) 
Lead Temperature (Soldering, 10 seconds) 3000 e 

MIN MAX UNITS NOTES 

0 '7n 0,.. 
IV '" 

10.8 13.2 V 2, 3 

4.5 5.5 V 2,3 

0 0 V 2,3 

-4.5 -5.5 V 2,3 

2.7 7.0 V 2 

2.4 7.0 V 2 

-1.0 0.8 V 2 

TA = oOe to +70
0
e, VOD = 12V ±10%, Vee = sv ±10%, Vss = -sv ±10%, Vss = OV, (Notes 2 and 3) 

SYMBOL 

1001 

ICCl 

ISSl 

1002 

ICC2 

IS82 

1003 

ICC3 

1883 

1004 

ICC4 

ISS4 

II(L) 

IO(l) 

VOH 

VOL 

CAPACITANCE 

C, 
Cc 

CO, 

PARAMETER 

Operating Current 

~verage Power Supply Operating Current 

(RAS, CAS Cycling; tRC = 375 ns) 

Standby Current 

Power Supply Standby Current (RAS = VIHC, 

00= High Impedance) 

Refresh Current 

Average Power Supply Current, Refresh Mode 

(RAS Cycling, CAS = VIHC; tRC = 375 ns) 

Page Mode Current 

Average Power Supply Current, Page Mode 

( RAS' CAS = VIL, C Cyciing; tpc = 225 ns) 

Input Leakage 

Input Leakage Current, Any Input 

(VSS = -5V, OV -:; VIN -:; 7V, All Other 

Pins not Under Test = OV) 

Output Leakage 

Output Leakage Current (DO is Disabled, 

OV -:; VOUT -:; 5.5V) 

Output Levels 

Output High Voltage (lOUT = -5 mAl 

Output Low Voltage (tOUT = 4.2 mAl 

Input Capacitance AO-AS, 01 

Input Capacitance RAS, CAS, WE 

Output Capacitance, 00 

MIN MAX 

35 

200 

1.5 

-10 10 

100 

25 

-10 10 

200 

27 

200 I 
-10 10 

I 

-10 10 
I 

2.4 

0.4 

5 

10 

7 

UNITS 

mA 

pA 

mA 

pA 

pA 

mA 

pA 

pA 

mA 

pA 

pA 

IIIl 
t"'" 

V 

V 

pF 

pF 

pF 

NOTES 

4 

5 

4 

4 

5 

S 

S 

S 

Notei: .. Absoiute Maximum Ratings" are those vaiues beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Recommended DC Operating 
Conditions" J)rovides conditions for actual device operation. 
Note 2: All voltages referenced to VSS. When applying voltages to the device, VOO. VCC or Vss should never be O.3V more negative than VBB' 
Note 3: Several cycles are required after power-up before proper device operation is achieved. Any 8 RAS cycles are adequate for this purpose. 

Note 4: 1001. '003. and 1004 depend on cycle rate. 
Note 5: ICC depends on output load. 
Note 6: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = l~t/~V. Capacitance is guaranteed 
by periodic testing. 
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ac test' circuit a!nd switching time waveforms 

SV 

AOORESS1.SV 

O.4V .--------------

2.4V 

CHIP SelECT 

O.4V 

I.SV 
2.4V=2f, 

- tACCE~ t:: 
OUTPUT "'-\.,.11 ,,_55'V ________ _ 

'tOESElECT I 
DATA VALID 1--OUTPUT ------1. 

FIGURE 1. Access Time FIGURE 2. Output Enable and Disable 

*Includes jig capacitance 

custom ROM programming 

PROGRAMMING DEFINITIONS 

Logic Definitions 

Custom ROM programs are submitted to National in 
three formats: paper tape, punched cards or truth table, 
with punched cards being the preferred. These programs 
are converted into machine language and outputted on a 
magnetic tape. This magnetic tape is used to make the 
programmable mask and the test tape. The wafers are 
tested at the wafer level, The wafer' is then scribed and 
the good dice assembled, After assembly, the units are 
tested using the custom test tape to assure the correct 
output pattern for every address. 

NEGATIVE Logic: "0" = VH = the more positive 
voltage. "1" = VL = the more negative voltage. 

POSITIVE Logic: "0" = VL = the more negative volt· 
age. "1"= VH = the more positive voltage. 

I nput/Output Definitions 

National has programs to convert NEGATIVE logic to 
POSITIVE or POSITIVE to NEGATIVE so ROMs can 
be entered in either logic, but the customer must specify 
which logic definition is used. 

Address: AD is the least significant input address. 

Outputs: 01 is the least significant output. 

Custom ROM Programming 

INFORMATION NEEDED 

So that National can better serve its customers, the following information must be submitted with each ROM code. 

National Semiconductor Corporation 
2900 Semiconductor Dr., Santa Clara, CA 95051 
Phone (408) 737·5000 TWX 910·339-9240 

NAME 

ADDRESS 

CITY 

TELEPHONE I NAME ~F PERSON NATIONAL CAN,CONTACT (PRINT). 

I NATIONAL PART NUMBER 

ROM LETTER CODE'(NATIONAL USE ONL Y) 

DATE 

CUSTOMER PRINT OR I.D. NO 

STATE ZIP PURCHASE ORDER NO 

AUTHORIZED SIGNATURE IDATE 

tape entry format (Note 1) 

Note 5 
Note 6 

Note 7 

Note 2 

2 Spaces 

08, MSB MM2316E 
01, LSB t 
1 Space 

AOOOO OOOOOOOO O--~-Note J 
AOOOI OOOOOOOO 0 
AOOO2 OOOOOOOO 0 
AOOO3 01010101 4 
AOOO4 00111111 6 
AOOO5 00011100 3 
AOOO5 OOOOOOOO 0 
A0007 00111100 4 
AOOOB OOOOOOOO 0 

...,.;-

A2047 01010101 4 --
T B 8 1407------f--Note 4 
. TB7 1505 
TB6 2004 
r B 5 1002 
TB4 0106 
TB3 1990 
TB2 0980 
TBlfOOO 

1 Space 

8-Bit Tape Format 

Note 1: The code is a 7-bit ASCII code on 8 punch tape. 
Note 2: The ROM input address is expressed in decimal form and is preceded by the 
letter A. 
Note 3: The total number of "1" bits in the output word. 
Note 4: The total number of "1" bits in each output column or bit position. 
Note 5: Specify product type . 
Note 6: Must type POS logic, or NEG logic depending on which is used. Logic on addresses, 
chip select and outputs must be the same (either POS or NEG). 
Note 7: Specify the pattern necessary to select the ROM. (Indicate a "1" or "0" where X 
is shown). 
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card entry format 

Card 
No 1 2 3 4 5 6 7 8 9 1011 121314151617181920 212223242526 2728 29 30 3132 33 34 35 36 37 38 394041424344 45 46 47 48 495051525354 55 • 76 77 78 79 80 

• 
• 
• 

· • 
n·l 

M M 2 3 1 6 A INo.e 11 
p o 5 INo.e 21 

C 5 1 X I 
C 5 2 X I INote 31 

C 5 3 X J 
A 0 o 0 0 o 0 0 o 0 0 0 0 

A n Q n 4 n n 1 1 1 1 1 1 

A 0 o 0 8 o 0 o 0 o 0 o 0 

'-INo.e 41 

r-----1Note 71 

T B 8 1 4 0 7 

T B 7 , 5 o 5 

T B 6 2 o 0 4 

T B 5 1 o 0 2 
INo.e81 

T B 4 0 1 o 6 

T B 3 1 9 9 0 

T B 2 0 9 8 0 

T B , , 0 0 C .I 

r-lNo.e61 

1 
0 o O· 0 

6 0 0 0 

0 0 0 0 

r---JNote 61 r--INote61 r--(Note6l 

1 .-os 01. l 1. 
o 0 0 o 0 6 6 0 0 o 0 0 o 6 6 0 1 0 1 0 1 0 1 4 I 
1 1 1 0 0 3 o 0 0 0 0 0 o 0 0 o 0 1 1 1 1 0 0 .. 1 INote 51 

1 1 0 0 0 2 0 1 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 3 J 

1 2 3 4 5 6 7 8 9 1011121314151617 18 19202122232425262728 29 30 3132333435363738394041424344 45 4647 4849 50 51 52535455 7677 78 79 80 

Note 1: SpecifV product type. 

Note 2: Must type POS logic or NEG logic depending on which is used. Logic on addresses, outputs and chip selects must be the 
same (either POS or NEG). 

Note 3: Specify the chip select logic levels that will enable the ROM. (Punch a "1" or "0" where X is shown) . 

Note 4: The first ROM input address per card is expressed in decimal form and is preceded by the letter A. 
Note 5: Punch four address locations per card, only first location on each card has the address location expressed in decimal form. 
Note 6: The total number of "1" bits in the output word. 

Note 7: Leading zeros must be punched. 
Note 8: The total number of "1" bits in each output column or bit position. 

physical dimensions inches (millimeters) 

t 
1-

G.US+"':!! 
'.11&8 

I"J!I'I~:~:) 

I.m 
IUJSI--..... 

.AO 

1211 

I-- - ------- l!o'!" 

1.211 

!.~!-!.!M! !i" 

~
SEA IlAX~ 

~-----rl ... _l"" , ......L 

i T 
I I 'I •• 1 •• .., 

i~ I::: .:::} -l ~ _1: __ tiisTiiiii 
'.125 

13.1151 
MIN 

Cavity Dual-In-Line Package (J) 
Order Number MM2316EJ 
NS Package Number J24A 

1211 
1-' ------llZ.HI1----

I M Z UX 1) I -. 

Molded Dual-In-Line Package (N) 
Order Number MM2316EN 
NS Package Number N24A 

I '.540"._ 
fU111·1.I111 

Manufactured under one or more of the follow,", U.S. patents: 3083262. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765. 
3566218. 3571630. 3575609. 3579059. 3593069. 3$97640. 3607469. 3617859. 3631312. 3633052. 3638131. 3648071. 3651565. 3693248. 

National Semiconductor CorponIUon 
2900 SemiConductor Drive. Santa Clara. California 95051, (408) 737-SOOO/TWX (910) 339-9240 

NaUonai SemIconductor GmbH 
808 Fueratenfeldbruck. Induatrietlraue 10. Weat Germany. Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Eltate. Greenock, Scotland. Tele. (0475) 33251/Telex 778-632 
National does not ::sum, Iny rnponsiiliiity for use of I!!, ~im!it!j dmribtd; no <;fCu;! ~Ien! IiC@IlCHi" implied; and National flS&rVt$ the right. it II!, tim. without IlOtiCt. to cllange Slid tin:ultrj • ....,j 
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MM4270 TRI-SHARE™extended temperature range 
4096-bit dynamic random access read/write memory 

genera I description 

The MM4270 is a 4096-bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature, National is able to package a 4k device 
in an l8-pin dual-in-line package. The device is manu
factured using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an l8-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, VCC, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also performs a V CC function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is VOO, not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 

block and connection diagrams 

TSP(5) 

A11 (4) 

AID (3) 

write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM4270 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory 'is not selected but it will be refreshed if the 
chip enable clock is pulsed. 

features 

• 4096 x 1 bit organization 

• Access time 270 ns maximum 

• Cycle time 470 ns minimum 

• TRI-SHARE port 
• High memory density-18-pin package 

• TTL compatible inputs (except chip enable) 

• TRI-STATE® common input/output 

• Registers on chip for addresses and chip select 

• Two power supplies, +12V, -5V 

• Simple read-modify-write operation 

Dual-In-Line Package 

CHIP 
Vss AS A 7 A6 V DO ENABLE AS A4 A3 

r18 17 16 15 14 13 12 11 10 
M(2) 

AI(17) 

A7 \1&) 

A6\15) 

A5\12) 

A4(11) 

A3\10) 

A2(9) 

Al (8) 

ADm 

~~ 110 .... ---... CDLUMN DECODER 11:64) ~~ (6) 

CE (13) 

VDD (14) -- +12V 

Vss (II) -.- DV 

VBB(I) -- -5V 

©IC MASTER 1978 

SENSE AMPLIFIERS (64) 

MEMORY 
ARRAY 

4096 BITS 

Pin Names 

AO-All 

CE 

Address I npu ts .. 

Chip Enable 

TRI-SHARE Port 

DIN/DoUT 

TSP 

I/O' 

"Refresh Addess AO-A5 

.--- f--

1 2 1 4 5 6 7 8 19 

VBB A9 AID All TSP 110 AU AI A2 

TOP VIEW 

VBB Power (-5V) 

VDD Power (+12V) 

Vss Ground 
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absolute maximum ratings 
Operating Temperature Range 
Storage Temperature 
All Input or Output Voltages with Respect 

to the Most Negative Supply Voltage, VBB 
Supply Voltages VOO and VSS with 

Respect to VBB 
Power Oissipation 

ac electrical characteristics 

-55° C to +85° C 
-65°C to +150°C 

-D.3V to +25V 

-D.3V to +20V 

1.0W 

T A = -55°C to +85°C, voo = 12V ±5%, VBB (Note 2) = -5V ±10%, VSS = OV, unless otherwise noted 

SYMBOL PARAMETER CONDITIONS MIN TYP(J) 

III Input Load Current Y,N = OV to V,H max, (All Inputs Except CEl 0.01 

ILC Input Load Current Y,N = OV to V,HC max 0.01 

IILOI- Output Leakage Current Up CE = V,LC, Vo = OV to 5.25V 0.01 

For High Impedance State 

1001 VOO Supply Current Ouring CE = -lV to +0.6V, (Note 4) 110 

CE "OFF" 

1002 VOO Supply Current Ouring CE = V'HC, TA = 25°C 20 

CE "ON" 

'OOAVl Average VOO Current T A = 25°C, Cycle Time = 470 ns, tCE = 300 ns 35 

IBB VBB Supply Current Average 5 

VIL Input Low Voltage tT = 20 ns, (Figure 4) -1.0 

V,H Input High Voltage 2.2 

V,LC CE Input Low Voltage -1.0 

V,HC CE Input High Voltage VOO-l 

VOL Output Low Voltage IOL = 2.0 mA 0.0 

VOH Output High Voltage IOH = -2.0 mA 2.4 

MAX UNITS 

10 p.A 

10 p.A 

10 p.A 

200 p.A 

50 mA 

70 mA 

100 I1A 

0.6 V 

VCC+l V 

1.0 V 

VOO+l V 

0.45 V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation . 

Note 2: The only requirement for the sequence of applying voltage to the device is that VDD or VSS should never be 0.3V more negative than 

VBB· 
Note 3: Typical values are for T A = 25°C and nominal power supply voltages. 

Note 4: The I DO current is to VSS. The I BB current is the sum of all leakage currents., 

characteristics TA == _55°C to +85°C, VOO == 12V ±5%, VBB = -5V ±10% 

PARAMETER CONDITIONS 

READ, WRITE. READ/MODIFY/WRITE. AND REFRESH CYCLE 

tREF Time Between Refresh 

tTC 

Address to CE Set·Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

CE "OFF" to Output High 

Impedance State 

TRI·SHARE Port to CE Set·Up 

Time 

TRI·SHARE Port Hold Time 

READ CYCLE 

tCY 

tCE 

tco 

tACC 

tTL 

............ 
I~I~ 

Cycte Time 

CE "ON" Time 

CE Output Oelay 

Address to Output Access 

CE to TSP 

tAC is Measured From End of Address Transition 

tT = 20 ns 

CLOAO = 50 pF, Load = One TTL Gate 

Ref 1 = 2.0V, Ref 0 = 0.8V 

tACC = tAC + tco + tT 

o 
100 

130 

10 

o 

o 

50 

470 

300 

o 

UNITS 

ms 

ns 

ns 

ns 

.40 ns 

ns 

I 

I 

ns 

ns 

ns 

3000 ns 

250 ns 

270 ns 

ns 
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ac electrical characteristics (Continued) TA = -55°C to +85°C, VOO = 12V ±5%, VBB = -5V ±10% 

SYMBOL PARAMETER CONDITIONS UNITS 

WRITE CYCLE 

tCY Cycle Time 470 ns 

tCE CE "ON" Time 300 3000 ns 

tWI TSP to CE "OFF" 150 ns 

tcw CE to TSP tT = 20 ns 85 ns 

to DIN to CE "OFF" 150 ns 
-. 

tDH DIN Hold Time 0 ns 

twp TSP Pulse Width 50 ns 

ac electrical characteristics (Continued) TA = -55°C to +8S>C. VOO = 12V ±5%, VBB = -5V ±10% 

SYMBOL PARAMETER CONDITIONS UNITS 

READ/MODIFYIWRITE CYCLE 

tRWC Read Modify Write (RMW) 650 ns 

Cycle Time 

tCRW CE Width During RMW 480 3000 ns 

twc TSP to CE "ON" tT = 20 ns 0 ns 

tW2 TSP to CE "OFF" CLOAD = 50 pF, Load = One TTL Gate 200 ns 

twp TSP Pulse Width Ref 1 = 2.0V, Ref 0 = 0.8V 50 ns 

to DIN to CE "OFF" tACC = tAC + tco + tT 150 ns 

tDH DIN Hold Time 0 ns 

tco CE to Output Delay 250 ns 

tACC Access Time 270 ns 

two TSP to Output High Impedance 50 ns 

tM Modify Time 0 ns 

CAPACITANCE (Note 1) 

CAD Address Capacitance, CS VIN = VSS 2 6 pF 

CCE CE Capacitance VIN = VSS 15 25 pF 

CI/O Data I/O Capacitance VOUT = OV 8 10 pF 

CIN TSP Capacitance VIN = VSS 5 6 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = ltl.t/tl.V with the current 
equal to a constant 20 rnA. 
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MM4280 4096-bit dynamic random access read/write memory 
with extended temperature range 

yeneial description 

National's MM4280 is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The MM4280 must be refreshed every 1 ms. This can be 
accomplished by performing a read cycle at each of the 
64 row addresses (AO-AS). The chip select input can 
be either high or low for refresh. Addresses (A6-A 11) 
must have a stable address during the refresh cycle. 
Any address is satisfactory as long as the address set~p 
and hold times are met. The chip select input can be 
either high or low for refresh. 

The MM4280 has been designed with minimum produc
tion costs as a prime criterion. It is' fabricated using 
N~hannel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM4280 
uses a single transistor cell to minimize the device area. 

block diagram 

The single device cell, along with unique design features 
in the on-chip peripheral circuits, yields a high 'perfor
mance memory device. 

features 

• Extended temperature range: -55°C to +85°C 

• Organization: 4096 x 1 
• Access time 270 ns maximum 
• Cycle time 470 ns minimum 

• Easy system interface 
• One high voltage input-chip enable 
• TTL compatible-all other inputs and outputs 

• Address registers on-chip 

• TR I-ST A TE® output 
• Simple read-modify-write operation 

• Industry standard pin configuration 

connection diagram 
Dual-In-Line Package 

~
IW 

tRlU) '----_______________ :ROL 

e!(5'~- vssj 
All (4) 

AID(l) 

At(Z) 

AI (21) 
z 

Al(2I) u ... 
MUI) ~ 

AS (15) i A4 (14) 
c 

Al(ll) 

AZ 110' 
AI III 

AD (a) 

~ 

CE (11) 

VOO (I.) -- +12V 

VSS(22)--BV 

V •• I1l---5V 

Vee (11) -- +5V 

Memory Inverts F rom Data I n to Data Out 

Pin Numbers 

AO-All Address Inputs i-' VBB 

CE Chip Enable VCC 

CS Chip Select VDD 

DIN Data Input VSS 

DOUT Data Output WE 

NC Not Connected 

* Refresh Address AD-AS 

MEMORY 
ARRAY 

41M1fj BITS 

Power (-5V) 

Power (+5V) 

Power (+12V) 

Ground 

Write Enable 

., 
A9 

AID 

All 

AI 

10 
A2 

Vee II '--_____ ---J 

TOP VIEW 

logic symbol 

~ ~' 
;:+-3: 
:T~ 
CD N 
>< CO So 
~ ~ 
-0 
CDU) 
Q.cn 
r+ I 
CD C-
3 --r+ 

"c.. CD< m ::J 
r+m 
~ 3 
CD 

_. 
n ., 

m ., 
::J m 

~ 

CD C-
O 
3 
m 
n 
n 
CD 
fA 
fA ., 
CD 
m 
c. 

~ ., _. 
r+ 
CD 

3 
CD 
3 
0 

-< 

1314 @IC MASTER 1978 



absolute maximum ratings (Note 1) 

Operating Temperature Range 
Storage Temp8rature 
Voltage on any Pin Relative to V BB 

(VSS - V BB ~ 4.5V) 
Power Dissipation 

-s!t C to +85" C 
-65°C to +l5<fC 

-f)3V to +20V 

1.25W 

dc electrical characteristics 
TA =-5s0e to +8soe, Voo = 12V ±S%, Vee = SV ±S%, VSS (Note 2) =-5V ±10%, Vss = OV, unless otherwise noted .. 

III Input Load Current 

ILC Input Load Current 

IILOI Output Leakage Current Up For 

High Impedance State 

1001 VOO Supply Current During 

CE "OFF" 

1002 VOO Supply Current During 

CE "ON" 

100AVl Average VOO Current 

ICCl VCC Supply Curre"!t During 

CE "OFF" 

IBB VBB Supply Current Average 

VIL Input Low Voltage 

VIH Input High Voltage 

VILC CE Input Low Voltage 

VIHC CE Input High Voltage 

VOL Output Low Voltage 

VOH Output High Voltage 

VIN = OV to VIH max, (All Inputs 

Except CE) 

VIN = OV to VIHC max 

CE = VILC or CS = VIH, Vo = OV to 5.25V 

CE = -lV to 0.6V, (Note 4) 

Cycle Time = 470 ns, tCE = 300 ns 

CE = VILC or CS = VIH (Note 5) 

IOL = 2 mA 

IOH =-2 mA 

-1.0 

22 

-1.0 

VOO-l 

0 

2.4 

0.01 10 

0.01 10 

0.01 10 

110 200 

20 50 

35 70 

0.01 10 

5 100 

0.6 

VCC+1 

1.0 

VOO+1 

0.45 

VCC 

#J.A 

#J.A 

#J.A 

#J.A 

mA 

mA 

#J.A 

#J.A 

V 

V 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 
Note 2: All voltages referenced to VSS and VBB must be applied before and removed after other supply voltages. 

Note 3: Typical values are for T A = i5°C and nominal power supply voltages. 

Note 4: The 100 and ICC currents flow to VSS. The I BB current is the sum of all leakage currents. 
Note 5: During CE "ON" VCC supply current is dependent on output loading, VCC is connected to output buffer only. 

ac electrical, characteristics TA = -SSOc to +8soe, Voo = 12V ±S%, Vee = sv ±S%, Vss = -sv ±10% 

. PARAMETER CONDITIONS 

READ, WRITE, READ/MODIFYIWRITE, AND REFRESH CYCLE 

tREF Time Between Refresh 

tAC Address to CE Set·Up Time 

tAH Address Hold Time 

tcc CE "OFF" Time 

tT CE Transition Time 

tCF CE "OFF" to Output High 

Impedance State 

READ CYCLE 

tCY Cycle Time 

tCE CE "ON" Time 

tco CE Output Delay 

tACC Address to Output Access 

twL CE toWE 

twc WE to CE "ON" 

©IC MASTER 1978 

tAC is Measured From End of Address Transition 

CLOAO = 50 pF, Load = 1 TTL Gate, Ref = 2V, 

tACC = tAC + tco + 1 tT 

o 
100 

130 

10 

o 

470 

300 

o 
o 

40 

3000 

250 

270 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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ac electrical characteristics (Continued) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

WRITE CYCLE 

tCY Cycle Time 470 ns 

tCE CE "ON" Time 300 3000 ns 

tw WE to CE "OFF" 150 ns 

tew CE to WE tT = 20 ns 130 ns 

to DIN to CE Set-Up 150 ns 

tDH DIN Hold Time 0 ns 

twp WE Pulse Width 50 ns 

ac electrical characteristics (Continued) TA = -S5°C to +SSoC,VOO = 12V ±SV ±S%,vSB = -SV ±10% 

PARAMETER CONDITIONS MIN TYP MAX I UNITS 

READIMODIFYIWRITE CYCLE 

tRWC Read/ModifylWrite (RMW) 590 ns 

~ 
Cycle Time 

0 tCRW CE Width During RMW 420 3000 ... ns 
0 
::l twc WE toCE "ON" 0 ns 
"C 
c: tw WE to CE "OFF" 150 ns 
0 

WE Pulse Width 
tT = 20 ns, CLOAD = 50 pF. Load = 1 TTL Gate. 

.2 twp 50 ns 

E to DIN to CE set-Up 
Ref = 2V. tACC = tAC + tco + 1 tT 

150 
<ll 

ns 

UJ tDH DIN Hold Time 0 ns 

(ij tco CE to Output Delay 250 ns 
c: 
0 two WE to DOllT Invalid {) ns 
;:: 
as tACC Access Time 270 ns 
Z CAPACITANCE (Note 1)TA == 25°C 

CAD Address Capacitance, CS VIN = Vss 2 6 pF 

CcE CE Capacitance VIN = Vss 15 25 pF 

COUT Data Output Capacitance VOUT= OV 5 10 pF 

CIN DIN and WE Capacitance VIN = Vss 4 6 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated fro,:" the equation C = I J:l. tl J:l. V with the current ~ 
equal to a constant 20 mA_ • , 

I 
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MOS RAM.s 

MM5269 1024-bit (256 x 4) fully decoded static RAM 
with on chip registers 

general description 
The National MM5269 is a 256 word x 4 bit Static 
Random Access Memory device fabricated using N
Channel enhancement mode Silicon Gate technology. 
Static storage cells eliminate the need for refresh and 
the additional peripheral circuitry associated with refresh. 
Data in and data out have the same polarity. 

The MM5269 is fully TTL compatible including inputs, 
outputs and power supply. The chip enable input allows 
memory expansion and the address latch feature elim
inates the need for external address registers. The output 
enable is provided for systems Which use a common 
input/output data bus. All of the featu res of this 
memory device can be combined to make a low cost, 
high performance and easy to manufactu re . memory 
system. System design costs are also minimized because 
of the ease-of-use of the MM5269. 

block and connection diagrams 

AI) 

Al 
MEMORY ARRAY 

A2 32 ROWS 
32 COLUMNS 

AJ 

A4 

014 

OIJ INPUT 
DATA 

012 CONTROL 

011 

LATCH 

20 
WE------------------~~--~ 

O.E 

(~';IC MASTER 1978 

National's Silicon Gate process provides protection 
against contamination and permits the use of low cost 
Epoxy B packaging. 

features 
• Organization 256 Words by 4 Bits 

• Access Time - 0.5 to 1.0 J.1S 

• On Chip Address and Chip Enable Registers 

• Directly TTL Compatible - All Inputs and Outputs 

• Single +5 V Power Supply 

• Tri-State ® Output - OR-Tie Capability 

• Output Enable for Common Data Bus Systems 

• Static Memory - No Refresh Required 

• Packaged in a 22 Pin Epoxy B Dual-In-Line 

22 A3 Vee • o Vce 

8 A2 A4 

• o GNO 
Al WE 

AO eE 

A5 OE 

A6 LATCH 

A7 004 

GNO 014 
004 

011 003 

001 013 
DOJ 

012 002 

002 
Order Number MM5269D 

See Package 5 

001 Order Number MM5269N 
See Package 17 
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absolute maximum ratings 
Voltage at Any Pin 
Operating Temperature 
Storage Temperature 
Power Dissipation 
Lead Temperature (10 s) 

dc electrical characteristics 
Symbol I 0 _____ .&. __ 

..-a'CI"I~l~r 

VIH I 
Logic "1" Input Voltage 

VIL Logic "0" Input Voltage 
VOH Logic "1" Output Voltage 
VOL Logic "0" Output Voltage 
III I nput Load Current 
ILOH Output Leakage Current 
ILOL Output Leakage Current 
ICC Power Supply Current 

ac electrical characteristics 
Symbol Parameter 

READ CYCLE 

tRCY Read Cycle 
tA or Access Time 
tACL 
tOE Output Enable to Output Time 
tLP Latch Pulse Width 
tAS ADD & CE to Latch Setup Time 
tAH ADD & CE to Latch Hold Time 

WRITE CYCLE 

tWCY 
tAW 

twp 
tWR 
too 
tow 
tDH 
tcw 
tLP 
tAS 
tAH 

Write Cycle 
Address and CE to Write Setup 
Time 
Write. Pulse Width 
Write Recovery Time 
Write to Output Disable Time 
Data Setup Time 
Data Hold Time 
Chip Enable to Write 
Latch Pulse Width 
Add & CE to Latch Setup Time 
Add & CE to Latch Hold Time 

switching time waveforms 

READ CYCLE (WE = "0") 

-0.5 V to +7.0 V 
O°C to +70°C 

-65°C to +l50°C 
1 Watt 
300°C 

(VCC = 5.0 V ± 5%, o°c ~ TA ~ +70°C) 
I Min. I Typ. I Max. 

I 
Unit 

2.2 

I 
VCC V 

-0.5 0.65 V 
2.2 V 

I 0.45 V 

I 

10 pA 
15 Jl.A 
~50 ;;.A 
70 rnA 

(Vee = 5.0 V ± 5%, o°c ~ TA ~ +70°C) 

Min. 

1,000 

200 
100 
100 

1,000 
200 

650 
50 

350 
100 
750 
200 
100 
100 

Typ. Max. 

1,000 

500 

400 

Unit 

ns 
ns 

ns 
ns 
ns 
ns 

ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

i 

I 

fest Conditions 

IOH = -150 Jl.A 
IOL = 2.0 rnA 
o V ~ VIN· ~ 5.0 V 
CE = 2.2 V, Vo = 4.0 V 
CE = 2.2 V, Va = 0.45 V 
VIN = 5.25 V, 10 = 0 rnA, TA = O°C 

Test Conditions 

Input Pulse Levels: +0.65 to +2.2 V 
Input Pulse Rise and Fall Times: 

20 ns 
Timing Measurement Reference 

Level: 1.5 V 
Output Load: 1 TTL Gate and 

CL = 100pF 

Input Pulse Levels: +0.65 to +2.2 V 
;n-ut Pu~se Rise dllU r(lii Times: .... 

20 ns 
Timing Measurement Reference 

Level: 1.5V 
Output Load: 1 TTL Gate and 

CL=100pF 

WRITE CYCLE 

------'WCYo-------,j 

I-------'RCY--------I LATCH 

'AS-Cl-+'AH 

'AH ADDRESS STABLE x MAY CHANGE 

ADDRESS_~~......;;.;.~;..IJ\ ... M;.;.AY_C ... HA ... N;.;;;GE;.. 

f 
i ---, I MAY CHANGE 

I I ft*-4-~ __ +--+~--------------~~------
DATA IN , MAY CHANGE Y STABLE !:MAY CHANGE 

-'AW-- "-'DW----I I-'DH 

iwp .\ l-tWR 

-'00---

DE __ -+---+-__________ -'OE_I 
IA _ 

TRI·STATE . INVALID ,t'-V-AL-IO---

'ACL r DATA OUT 

DATA OUT------IN-VA-L--ID---tr----T-R-I.S-TA-n--:-

.. ,. .. ,. 
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~National 
DSemiconductor 

AUGUST 1977 

MM5257 4096x1 Static Random Access Memory 

General Description 
The MM5257 is a 4096 word by l-bit static random 
access memory fabricated using N-channel silicon-gate 
technology. All internal circuits are fully static and 
therefore require no clocks or refreshing for operation. 
The data is read out nondestructively and has the same 
polarity as the input data. 

The separate chip enable input (CE) controlling the 
TR I-ST ATE® output allows easy memory expansion by 
OR-tying individual devices to a data bus. 

The. output is held in a high impedance state during 
write to simplify common I/O applications. 

Connection Diagram 

Dual-In-Line Package 

18 
AD VCC 

Al 

A2 

A3 

A4 

A5 

DO 

WE 

GNo 

TOP VIEW 

Truth Table 

CE WE 01 DOUT 
H X X Hi:Z 

L L H Hi-Z 

L L L Hi-Z 

L H X DOUT 

©IC· MASTER 1978 

Features 
• All inputs and outputs directly TTL compatible 

• Static operation-no clocks or refreshing required 

• Low power-200 mW typical 

• High speed-250 ns typical 

• TRI-STATE output for bus interface 

• Separate Data In and Data Out pins 

• Single +5V supply 

• Standard l8-pin dual-in-line package 

Logic Symbol 

AD 01 

Al 

.A2 
A3 

A4 
A5 
A6 
A7 

A8 
A9 

A1D 
All DO 

CE WE 

MODE 

Not Selected 

Write 1 

Write 0 

Read 
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Functional Description 
Two pins control the operation of the MM5257. Chip 
Enable (eEl enables write and read operations and 
controls TRI-STATING of the data-output buffer. Write 
Enable (WE) chooses between READ and WRITE modes 
and also controls output TRI-STATING. The truth table 
details the states produced by combinations of the CE 
and WE controls. 

READ-cycle timin~shown in the section on Switchi!!g 
Time Waveforms. WE is kept high. Independent of CE, 
any change in address code causes new data to be 
fetched and brou9ht to the output buffer. CE must be 
low, however, for the output buffer to be enabled and 
transfer the data to the output pin. 

Address access time, tA, is the time required for an 
address change to produce new data at the output pin, 
assuming CE has enabled the output buffer prior to data 
arrival. Chip Enable-to-output delay, tco, is the time 
required for CE to enable the output buffer and transfer 
previously fetched data to the output pin. Operation 
with CE continuously held low is permissible. 

WRITE-cycle timing is shown in the section on Switching 
. Time Waveforms. Writing occurs only during the time 

1320 

Block Diagram 

A2 
(LSB) 

A3 

AD 

Al 

A6 

A7 
(MSB) 

01 

ROW SELECT 
1 OF 64 

DATA IN 
CONTROL 

REAolWRITE 
CONTROL 

All 
(MSB) 

A1D 

both CE and WE are low. Minimum write-pulse width, 
1WP, refers to this simultaneous low region. Data set-up 
and hold times are measured with respect to whichever 
control first rises. Successive write operations may be 
performed with CE continuously held low. WE then is 
used to terminate WR ITE between address changes. 
Alternatively, WE may be held low for successive 
WRITES and CE used for WR!TE interruption bet'vAJeen 
address change. 

In any event, either WE or CE (or both) must be high 
during address transitions to prevent erroneous WRITE. 

Stand-by operation allows data to be maintained with 
approximately 50% less operating current. The 2 require
ments to guarantee data retention are: a) the power 
supply voltage must meet the condition VCC ~ 1.5V, 
and b) CE must be controlled; to disable the chip prior 
to reducing VCC, to keep it disabled during the time 
VCC is reduced, and to maintain the disabled state 
long enough after VCC is increased to normal for the 
chip to recover. These requirements are shown by the 
stand-by waveforms and characteristics. 

MEMORY ARRAY 
64 ROWS 

64 COLUMNS 

COLUMN I/O CIRCUITS 

COLUMN SELECT 

A9 A8 AS A4 
(LSB) 

18 
+-aVCC 

9 
~GNo 

DO 
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Absolute Maximum Ratings 

Voltage on Any Pin Relative to VSS 
Operating Temperature Range 
Storage Temperature Range 
Power Dissipation 
Short-Circuit Output Current 
Lead Temperature (Soldering. 10 seconds) 

-o.3V to +7V 
O°C to +70°C 

-65°C to +150°C 

1W 
50mA 
300°C 

DC Electrical Characteristics TA = o°c to +70°C, VCC = 5V ±5% 

SYMBOL PARAMETER CONDITIONS 

VIH Logical "1" Input Voltage 

VIL Logical "0" Input Voltage 

VOH Logical "1" Output Voltage IOH = -200~A 

VOL Logical "0" Output Voltage IOL = 2.1 rnA 

III I nput Load Current VIN = 0 to 5.25V 

ILO Output Leakage Current Vo =4V to O.4V, CE = VIH 

ICC Power Supply Current All Inputs = 5.25V 

MIN 

2.0 

-0.5 

2.4 

-10 

-10 

AC Electrical Characteristics TA = o°c to +70°C, VCC = 5V ±5%, (Note 2) 

SYMBOL PARAMETER CONDITIONS 

READ CYCLE 

-
tRC Read Cycle Time WE = ViH 

tA Access Time 

tco Chip Enable to Output Valid 

tCOT Chip Enable to Output TRI-STATE 

tOHA Output Hold from Address Change 

WRITE CYCLE 

twc Write Cycle Time 

tAW Address to Write Set-Up Time 

twP Write Pulse Width 

twR Write Recovery Time 

tDS Data Set-Up Time 

tDH Data Hold Time 

twOT Write Enable to Output TRI-STATE 

two Write Enable to Output Valid 

Note 1: Typical values at T A = 25° C. 

TYP 
MAX 

(Note 1) 

VCC 

0.8 

0.4 

10 

10 

35 

250 

250 

85 

60 

100 

250 

0 

200 

'0 

85 

0 

80 

70 

Note 2: All input transitions 5. 10 ns. Timing referenced to VIL(MAX) or VIH(MIN) for inputs, O.BV and 2V for output. For test 
purposes, input levels should swing between OV and 3V. Output load = 1 TTL gate and CL = 50 pF. 
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UNITS 

V 

V 

V 

V 

~A 

~A 

rnA 

UNITS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Switching Time Waveforms 

Read Cycle 

1~1-~----------tRC----------~-.~-----------tRC----------~~ 

~~~~---y-. ---
ADDRESSES 

"IL--/ 

WRITE ENABLE VIH 44t-.>440~4# 
(NOTE 3) VIL z44744~ 

CHIP ENABLE VIH 
VIL----------------------~ '-__________________ ~_+J 

tco 

DATA OUT - - - - -OPEN- - -

Write Cycle 

t----------tw!' (NOTE 4) ----.............. 1 

CHIP ENABLE VIH ;..s.s.~;..s.s.~~77'S~~1Ik 
(NOTE 5) VIL ~~~.44II?4.<:~~~~~ 

WRITE ENABLE VIH ______ -3I~/..r//Z 
. (NOTE 5) VIL ______ ---l~~~~~ 

~--~--~------------------------~ .. ~ .. ~ 

DATA OUT - OPEN-

Note 3: WE is high during a read cycle (WE ~ VIH(MIN)I. 

-OPEN- -

VALID 

Note 4: twP defines the period when both cr and WE" are low. tAW is referenced to the later of ~ or WE going low while tOS. tOH 
and twR are referenced to the earlier of CE or WE going high. twOT and two are referenced to WE with CE low. 

Note 5: Either WE or CE (or both) must be high during address transitions to prevent erroneous write. 
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Standby Characteristics T A = 0° C to +70° C 

SYMBOL PARAMETER 'CONDITIONS MIN 
Ty'P 

MAX UNITS 
(Note 1) 

VPD V CC in Stand-by 1.5 V 

VCES CE Bias in Stand-by 2::; VPD ::; VCC(Max) 2.0 V 

VCES CE Bias in Stand-by 1.5 ::; VPD '::; 2 VPD V 

IPDl Stand-by Current All Inputs = VPD = 1.5V 15 rnA 

IPD2 Stand-by Current All Inputs = VPD = 2V 20 rnA 

tcp Chip Deselect to Stand-by 0 ns 

Time 

tR Recovery Time (Note 6) tRC ns 

CAPACITANCE TA = 25°C, f = 1 MHz, (Note 7) 

CIN I nput Capacitance All Inputs VIN = OV 5 pF 

COUT Output Capacitance VO= OV 10 pF 

Note 6: tR = tRC = read cycle time. 
Note 7: This parameter is guaranteed by periodic testing. 

Standby Waveforms 

veES 

CE 
Vil 

Vee 

Vee 

VpD 
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Physical Dimensions inches (millimeters) 

0.025 
(0.635) 

RAD 

0.160 J (4.064) MAX 

BOTH E~~~ (~::) ~ ~ h 
0.100 ±0.010 

(2.540 ±0.254) TYP 

Cavity Dual-In-Line Package (J) 
Order Number MM5257J 

NS Package Number J18A 

0.020-0.070 

~h 
0.018 ±0.003 

(0.457 ±0.076) 

0.125 
(3.175) 

MIN 

Manufactured under one or more of the following U.S. patents: 3083262. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071. 3408542. 3421025. 3426423. 3440498. 3518750. 3519897. 3557431. 3560765. 
3566218.3571630. 3575609. 3579059. 3593069. 3S97640. 3607469. 3617859. 3631312. 3633052. 3638131. 3648071. 3651565. 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara. Celifomia 95051, (408) 737-SOOO/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Eltate, Greenock, Scotland. Tele. (0475) 33251/Telex 778-632 

National does not assume Iny responsibility for use of any circuitry described; no circuit patent licences are implied; and Nltional reserves the right. at any tim. without Rotite, to change said circuitry. 
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MOS RAMs 

MM5270 TRI-SHARETM 4096-bit fully decoded 
dynamic random access read/write memory. 

general description 
The MM5270 is a 4096-bit dynamic random access 
memory with TR I-SHAR E. Because of this unique 
design feature, National is able to package a 4k device 
in an l8-pin dual-in-line package. The device is manu
fact':lred using N-channel silicon gate technology with a 
single transistor cell which provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an l8-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vee, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also performs a Vee function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is VDD , not the TRI-SHARE Port; 
thus, no special driver is required. In order to perform a 

block and connection diagr~ms 

TSP (S! 

All (4) 

AID (3) 

A9(2) 

A8117) 

A7116) 

A6(1S) 

AS (12) 

A4 (11) 

A3(1D) 

A2 (9) 

Al (8) 

AD(7) 

CE 113) 

MEMORY 
ARRAY 

409681TS 

write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM5270 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory is not selected but it will be refreshed ifthechip 
enable clock is pulsed. 

features 
• 4096 x 1 bit organization 

• Access time 200 ns maximum 

• Cycle time 400 ns minimum 

• TRI-SHARE port 

• High memory density-18-pin package 

• TTL compatible inputs (except chip enable) 

• TR l-STATE® common input/output 

• Registers on chip for addresses and chip select 

• Two power supplies, +12V, -5V 

• Simple read-modify-write operation 

Dual-In-Line Package 

CHIP 
Vss A8 A7 A6 Voe ENABLE AS A4 A3 

118 11 16 IS 14 13 12 II 10 

- r-

1 2 3 4 5 6 7 8 
1

9 

V88 A9 AID All 15P 110 AD AI A2 

TOP VIEW 

Order Number MM5270D 
See Package 4 

Vee (141 -- '12V 

Vss I181--DV 

Voa (11 -- -5V Pin Names 
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AO-All 

CE 
TSP 

I/O 

Address Inputs * 

Chip Enable 

TRI-SHARE Port 

DIN/DoUT 

·Refresh Addess AO-A5 

VBB Power (-5V) 

V DD Power (+12V) 

Vss Ground 
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absolute maximum ratings (Note 1) 

Operating Temperature Range 
Storage Temperature 
All Input or Output Voltages with Respect 

to the Most Negative Supply Voltage, V BB 

Supply Voltages Voo and Vss with 
Respect to V BB 

Power Dissipation 

de eiectricai characteristics 

O°C to +70°C 
-£5°C to +150°C 

-O.3V to +25V 

-O.3V to +20V 

1.0W 

TA = o°c to +70°C, Voo = +12V ±5%, VBB (Note 2) = -5V ±5%, Vss = OV, unless otherwise noted 

SYMBOL PARAMETER 

III Input Load Current 

Ilc Input Load Current 

Ilo Output Leakage Current Up 

For High Impedance State 

1001 V DO Supply Current During 

CE "OFF" 

1002 Voo Supply Current During 

CE "ON" 

100 AVl Average V DO Current 

100 AV2 Average Voo Current 

laa Vaa Supply Current Average 

Vil Input Low Voltage 

VIH Input High Voltage 

VllC CE Input Low Voltage 

V IHC CE Input High Voltage 

VOL Output Low Voltage 

VOH Output High Voltage 

CONDITIONS 

V IN = OV to VIH max, (All-Inputs 

Except CE) 

V IN = OV to V IHC max 

CE = VllC, Vo = OV to 5.25V 

CE = -1 V to +0.6V, (Note 4) 

T A = 25°C, Cycle Time = 400 ns, tCE = 230 ns 

r A = 25°C, Cycle Time = 1000 ns, tCE = 230 ns 

tT = 20 ns, (Figure 4) 

IOl = 2.0 mA 

IOH = -2.0 mA 

MIN 

-1.0 

2.4 

-1.0 

Voo-l 

0.0 

2.4 

TYP (3) 

0.01 

0.01 

0.01 

110 

20 

35 

15 

5 

MAX 

10 

10 

10 

100 

0.6 

1.0 

0.45 

UNITS 

J.1.A 

pA 

pA 

pA 

mA 

mA 

mA 

J.1.A 

V 

V 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operRtf!rt <'It these limits. The teb!e of "E!ectr:c3! Chara::taristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that VOO or VSS should never be O.3V more negative than 
VBB· 
Note 3: Typical values are for T A = 25" C and nominal power supply voltages. 

Note 4; The 100 current is to VSS. The IBB current is the sum of aI/leakage currents. 

ac electrical characteristics T A = O°C to +70°C, Voo = 12V ±5%, VBB = -5V ±5% 

1326 

SYMBOL PARAMETER CONDITIONS 

READ. WRITE. READ/MODIFY/WRITE. AND REFRESH CYCLE 

tcc 

Time Between Refresh 

Address to CE Set-Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

tCF CE "OF F" to Output High 

Impedance State 

tTC TRI-SHARE Port to CE Set-Up 

Time 

tTH TR!-SHARE Port Hold Time 

READ CYCLE 

tCY Cycle Time 

tCE CE "ON" Time 

tco CE Output Delay 

tAcc Address to Output Access 

tTl CE to TSP 

tAC is MeasuredFrom End of Address Transition 

tT = 20 ns 

CLOAD = 50 pF, Load = One TTL Gate 

Ref 1 = 2.0V. Ref 0 = 0.8V 

MIN 

o 
50 

130 

10 

o 

o 

50 

400 

230 

o 

TYP MAX UNITS 

I i ms 

ns 

ns 

ns 

40 ns 

ns 

TIS 

ns 

ns 

3000 ns 

180 ns 

200 n$ 

ns 
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ac electrical characteristics (con't) TA = o°c to +70°C, Voo = 12V ±5%, Vee == -5V ±5% 

SYMBOL I PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

WRITE CYCLE 

tCY Cycle Time 400 ns 

tCE CE "ON" Time 230 3000 ns 

tWI TSP to CE "OFF" 150 ns 

tcw CE to TSP tT = 20 ns 85 ns 

to DIN to CE "OFF" 150 ns 

tOH DIN Hold Time 0 ns 

twp TSP Pulse Width 50 ns 

ac electrical characteristics (con't) TA = o°c to +70°C, Voo = 12V ±5%, Vss = -5V ±5% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

READ/MODIFY/WRITE CYCLE 

t RWC Read Modify Write (RMW) 580 ns 

Cycle Time 

tCRW CE Width During RMW 410 3000 ns 

twc TSP to CE "ON" tT = 20 ns 0 ns 

tW2 TSP to CE "OFF" CLOAD = 50 pF, Load = One TTL Gate 200 ns 

twP TSP Pulse Width Ref 1 - 2.0V, Ref 0 = 0.8V 50 ns 

to DIN to CE "OFF" t ACC = t AC + tco + tT 150 ns 

tOH DIN Hold Time 0 ns 

tco CE to Output Delay 180 ns 

t ACC Access Time 200 ns 

two TSP to Output High Impedance 50 ns 

tM Modify Time 0 ns 

CAPAC IT ANCE (Note 1) 

CAD Address Capacitance, CS VIN = Vss 2 pF 

CCE CE Capacitance VIN = Vss 15 pF 

CliO Data I/O Capacitance VOUT = OV 8 pF 

CIN TSP Capacitance VIN = Vss 5 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = latl a v with the current equal to a 
constant 20 rnA. 
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MM5270A TRI-SHARETM 4096-bit fully decoded 
dynamic random access read/write memory 

general description 
The MM5270A is a 4096-bit dynamic random access 
memory with TRI-SHARE. Because of this unique 
design feature, National is able to package a 4k device 
in an la-pin dual-in-line package. The device is manu
factured using N-channel silicon gate technology with a 
single transistor cell wh ich provides higher density on a 
monolithic chip and thus lower cost. 

The TRI-SHARE Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an la-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vee, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also enables a reference voltage for a TTL high 
output. The supply for the output buffer is V DO, not 
the TRI-SHARE Port; thus, no special driver is required. 
In order to perform a write, the TSP must be pulsed low 
after the minimum hold time and the appropriate data 
placed on the I/O. When the MM5270A goes into write, 
the output circuit is disabled. If the TSP is low at the 

__ 1 __ 1_ J! ________ _ 

DIOCK olClgn:lnl 

TSP 151 

All 141 

AI1I31 

,.1121 

AI 1111 

All1'l 
A61151 

CE 1131 

Voo 1141 __ +12V 

V .. III1-- av 
V.III -_. -Sit 

*AO-All 

CE 

TSP 

1/0 

Pin Names 

Address Inputs 

Chip Enable 

TAl-SHARE Port 

DIN/DoUT 

* Row address AO-A5 

1328 

Vee Power (-5V) 

Voo Power (+12V) 

Vss Ground 

start of the cycle, the memory is not selected, but it 
will be refreshed if the chip enable clock is pulsed. 

The RAM must be refreshed every 2 ms. This can be 
accomplished by performing a cycle at each of the 64 
row addresses (AO-A5). 

Addresses (A6-A 11) must have a stable address during 
the refresh cycle. Any address is satisfactory as long as 
the address set-up and hold times are· met. The chip 
select input can be either high or low for refresh. 

features 
• /4096 x 1 bit organization 

• Access time-150 ns max 

• Cycle time-300 ns min 

• TR I-SHARE port 

• High memory density-18-pin package 

• TTL compatible inputs (except chip enable) 

• TR I-STATE® common input/output 

• Registers on chip for addresses and chip select 

• Two power supplies, +12V, -5V 

• Simple read-modify-write operation 

110 
(61 

connection diagiam 

Dual-tn-line Package 

18 
V88 VSS 

11 
A9 A8 

16 
AID A1 

15 
All A6 

14 
TSP Voo iiii-JU13CE 

AO~1 12 A5 
8 11 

Al A4 

9 10 
A2 A3 

TOP VIEW 

logic symbol 

~AO 
AI 

=1:~ 
-iA4 

A~ 
DI/O 
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absolute maximum ratings 
Operating Temperature Range 

Sto~age Temperature 

Voltage on Any Pin Relative to Vee 
(Vss = Ves ~ 4.5V) 
Power Dissipation 
Lead Temperature (Soldering, 10 seconds) 

dc electrical characteristics 

O°C to +70°C 
-65°C to +150°C 

-Q.3V to +20V 

TA = O°c to +70°C, Voo = +12V ±5%, Vee (Note 2) = -5V ±5%, Vss = OV, unless otherwise noted 
--

SYMBOL PARAMETER CONDITIONS MIN TYP·(3) 

ILl Input Load Current V IN = OV to V IH max, (All Inputs 0.01 

Except CEI 

I LC Input Load Current VIN = OV to V IHC max 0.01 

IILol Output Leakage Current Up CE = VILC, Vo = OV to 5.25V 0.01 

For High Impedance State 

1001 V DO Supply Current During CE = -1 V to +0.6V, (Note 4) 110 

CE "OFF" 

1002 V DO Supply Current During CE = V IHC , T A = 25°C 20 

CE "ON" 

100 AV1 Average Voo Current T A = 25°C, Cycle Time = 400 ns, tCE = 160 ns 45 

100 AV2 Average Voo Current T A = 25°C, Cycle Time = 1000 ns, tCE = 160 ns 15 

IBB V BB Supply Current Average 5 

V IL Input Low Voltage tT = 20 ns, (Figure 4) -1.0 

V 1H Input High Voltage 2.4 

VILC CE Input Low Voltage -1.0 

V 1HC CE Input High Voltage Voo-l 

VOL Output Low Voltage IOL = 2.0 mA 0.0 

VOH Output High Voltage IOH = -2.0 mA 2.4 

MAX UNITS 

10 pA 

10 pA 

10 pA 

pA 

mA 

mA 

rnA 

100 pA 

0.6 V 

Vcc +l V 

1.0 V 

V oo +l V 

0.45 V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated ,at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: All voltages referenced to VSS' VBB must be applied before and removed after other supply voltages. 

Note 3: Typical values are for T A = 25°C and nominal power supply voltages. 

Note 4; The 100 current is to VSS. The IBB current is the sum of all leakage currents. 

ac electrical characteristics T A = o°C to +70°C, Voo = 12V ±5%, Vss = -5V ±5% 

SYMBOL PARAMETER CONDITIONS 

READ, WRITE, READ/MODIFY/WRITE, AND REFRESH CYCLE 

tREF Time Between Refresh 

tAC Address to CE Set·Up Time tAC is MeasuredFrom End of Address Transition 0 

tAH Address Hold Time 40 

tcc CE "OFF" Time 100 

tT CE Transition Time 10 

tCF CE "OFF" to Output High 0 

Impedance State 

t TC TRI·SHARE Port to CE Set-Up 0 

Time r 

tTH TRI-SHARE Port Hold Time 40 

READ CYCLE 

tCY Cycle Time 300 
tT = 20 ns 

tCE CE "ON" Time 160 

CE Output Delay 
CLOAo = 50 pF, Load = One TTL Gate 

tco 

Address to Output Access 
Ref 1 = 2.0V, Ref 0 = O.SV 

tACC 

tTL CE to TSP 
tACC = tAc + tco + tT 

0 

©IC MASTER 1978 

UNITS 

2 ms 

ns 

ns 

ns 

40 ns 

ns 

ns 

ns 

ns 

3000 ns 

130 ns 

150 n$ 

ns 
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,ac electrical characteristics (con't) TA =O°Cto+70°C, Voo = 12V±5%, Vaa =-5V±5% 

SYMBOL PARAMETER CONDITIONS UNITS 

WRITE CYCLE 

tCY Cycle Time 300 ns 

tCE CE "ON" Time 160 3000 ns 

tWI TSP to CE "OFF" 80 ns 

tcw CE to TSP tT = 20 ns 75 ns 

to DIN to CE "OFF" 80 ns 

tOH DIN Hold Time 0 ns 

twp TSP Pu Ise Width 50 ns 

ac electrical characteristics (con't) TA = o°c to +70°C, Voo = 12V ±5%, Vas = -5V ±5% 

SYMBOL PARAMETER CONDITIONS UNITS 

READ/MODIFY/WRITE CYCLE 

tAWC Read Modify Write (RMWI 400 ns 

Cycle Time 

tCAW CE Width During RMW 260 3000 ns 

twc TSP to CE "ON" tT = 20 ns 0 ns 

tW2 TSP to CE "OFF" CLOAO = 50 pF, Load = One TTL Gate 120 ns 

twp TSP Pulse Width Ref 1 . 2.0V, Ref 0 = 0.8V 50 ns 

to DIN to CE "OFF" tACC = tAC + tco + tT 80 ns 

tOH DIN Hold Time 0 ns 

tco CE to Output Delay 130 ns 

tACC Access Time 150 ns 

two TSP to Output High Impedance 40 ns 

tM Modify Time 0 ns 

CAPACITANCE (Note 11 

CAD Address Capacitance, CS V IN = Vss 2 pF 

CCE CE Capacitance V IN = Vss 15 pF 

Clio Data I/O Capacitance VOUT = OV 8 pF 

CIN TSP Capacitance V IN = Vss 5 pF 

Note '1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = I~tl ~ V with the current 
equal to a constant 20 rnA. 
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MOS RAMs 

MM5270-5 TRI-SHARETM4096-bit random ~ccess read/write memory 

genera I description 
The MM5270-5 is a slower speed version of National's 
MM5270 dynamic RAM. Please refer to the MM5270 
specification for pin configuration, block diagram and 
switching time waveforms. 

absolute maximum ratings (Note 1) 

features 
• Access time-270 ns 

• Cycle time-470 ns 

9perating Temperature Range 
Storage Temperature 

O°C to +70°C 
-usoe to +1S0oe 

Order Number MM5270D-5 
See Package 4 

All Input or Output Voltages with Respect 
to the Most Negative Supply Voltage, V BB 

Supply Voltages Voo and Vss with 
Respect to V BB 

Power Dissipation 

dc electrical characteristics 

-O.3V to +2SV 

-O.3V to +20V 

1.0W 

T A = O°C to +70°C, Voo = +12V ±S%, VBB (Note 2) = -SV ±S%, Vss = OV, unless otherwise noted 

SYMBOL PARAMETER 

ILl Input Load Current 

,
LC Input Load Current 

IILol Output Leakage Current Up 

For High Impedance State 

1001 V DO Supply Current During 

CE "OFF" 

1002 V DO Supply Current During 

CE "ON" 

100 AVl Average Voo Current 

100 AV2 Average Voo Current 

lee Vee Supply Current Average 

V ,L Input Low Voltage 

V ,H Input High Voltage 

V'LC CE Input Low Voltage 

V ,HC CE Input High Voltage 

VOL Output Low Voltage 

VOH Output High Voltage 

CONOITIONS 

V ,N = OV to V ,H max, (All Inputs 

Except CE) 

V ,N = OV to V ,HC max 

CE = V,LC, Vo = OV to 5.25V 

CE = -lV to +0.6V, (Note 4) 

CE = V ,HC ' T A = 25"C 

T A = 25' C, Cycle Time = 470 ns, tCE. = 300 ns 

T A = 25
J c, Cycle Time = 1000 ns, tCE = 300 ns 

tT = 20 ns 

IOL = 2.0 rnA 

IOH = -2.0 rnA 

MIN TYP (3) 

0.01 

0.01 

0.01 

110 

20 

35 

15 

5 

-1.0 

2.4 

-1.0 

Voo-l 

0.0 

2.4 

MAX 

10 

10 

10 

100 

0.6 

1.0 

0.45 

UNITS 

pA 

pA 

pA 

pA 

rnA 

rnA 

mA 

pA 

V 

V 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that VOO or VSS should never be O.3V morehegative than 
VBB· 
Note 3: Typical values are for T A = 25° C and nominal power supply voltages. 

Note 4; The 'DO current is to VSS. The 'B8 current is the sum of all leakage currents. 
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ac electrical characteristics 

T A = oOe to +7ooe, Voo = 12V ±5%, Vee = -5V ±5% 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS 

READ, WRITE, READ/MODIFYIWRITE. AND REFRESH CYCLE 

tREF Time Between Refresh 2 ms 

Add;-~~s to CE Set, Up Tima : .. ........................... c .. __ C:_..J _, 1\ ........ ____ T ... _ ...... :.II.: __ n 
flS 'At; "AC '01 J.I~Q"""I'I;U' Ivtll '-IIU VI I""\UUI'C~~ IIClII~IUUlt v 

tAH Address Hold Time 50 ns 

tcc CE "OFF" Time 130 ns 

tT CE Transition Time 10 40 ns 

tcF CE "OF F" to Output High 0 ns 

Impedance State 

tTC TRI-SHARE Port to CE Set-Up 0 liS 

Time 

tTH TRI-SHARE Port Hold Time 80 ns 

READ CYCLE 

tCY Cycle Time 470 ns 
tT = 20 ns 

tCE CE "ON" Time 300 3000 ns 

CE Output Delay 
CLOAO = 50 pF. Load = One TTL Gate 

tco 250 ns 
Ref 1 = 2_0V. Ref 0 = 0_8V 

tACC Address to Output Access 270 ns 
tAcc = tAc + tco + tT 

tTL CE to TSP 0 ns 

WRITE CYCLE 

tCY Cycle Time 470 ns 

tCE CE "ON" Time 300 3000 os 

tWI TSP to CE "OFF" 150 ns 

tew CE to TSP tT = 20 ns 115 ns 

to DIN to CE "OFF" 150 ns 

tOH DIN Hold Time 0 ns 

to'l";? TSP PIJ!5<;' Width 50 nc 

I 
READ/MODIFY/WRITE CYCLE 

t RwC 

I 
Read Modify Write (RMW) 

I 
650 ns 

Cycle Time 

tCRW CE Width During RMW 480 3000 ns 

twc TSP to CE "ON" tT = 20 ns 0 ns 

tW2 TSP to CE "OFF" CLOAO = 50pF. load = One TTL Gate 200 ns 

twp TSP Pulse Width Ref 1 - 2.0V. Ref 0 = 0.8V 50 ns 

to DIN to CE "OFF" t ACC - t AC + teo + tT 10::1\ itS '''v 

tOH DIN Hold Time 0 ns 

tco CE to Output Delay 180 ns 

tAcc Access Time 270 ns 

two TSP to Output High Impedance 250 ns 

tM Modify Time 0 ns 

CAPACIT ANCE (Note 1) 

CAD 

I 
Address Capacitance. CS VIN = Vss 2 pF 

CCE CE Capacitance Vtr~ = Vss 15 pF 

CliO I Data I/O Capacitance VOUT = OV 8 pF 

CiN TSP Capacitance Vir.; = Vss 5 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = ltJ.t/tJ.V with the current equal to a 

constant 20 mAo 
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MOS RAMs 
Advance Information 

MM5271 TRI-SHARE™4096-bit fully TTL compatible 
dynamic random access read/write memory 

general description 
The MM5271 is a fully TTL compatible 4096-bit dynamic 
random access memory with TRI-SHARE. Because of 
this unique design feature, National is able to house a 
4k device in an l8-pin dual-in-line package. The device 
is manufactured using N-channel silicon gate technology 
with a single transistor cell which provides higher density 
on a monolithic chip and thus lower cost. 

The TR I-SHAR E Port (TSP) is a multifunction input 
that, along with a common input/output, allows National 
to manufacture an l8-pin version of a 4k RAM. The 
functions controlled by the TSP are read/write, Vee, 
and logical chip select. In order to understand how the 
TSP works, consider the timing diagrams. The state of 
the TSP at the leading edge of the chip enable clock 
determines whether the device is selected. If it is at a 
TTL high level, the chip is selected and the device goes 
into a read mode after chip enable goes high. This high 
level also controls the Vee function in that it enables 
a reference voltage for a TTL high output. The supply 
for the output buffer is V oo , not the TRI-SHARE Port; 
thUs, no special driver is required. In order to perform a 

block and connection diagrams 

TSP (5) 

All (4) 

A10Il) 

write, the TSP must be pulsed low after the minimum 
hold time and the appropriate data placed on the I/O. 
When the MM5271 goes into write, the output circuit is 
disabled. If the TSP is low at the start of the cycle, the 
memory is not selected but it will be refreshed when the 
chip enable clock is pulsed. 

features 
• 4096 x 1 bit organization 

• Access time 250 ns maximum 

• Cycle time 400 ns minimum 

• TRI-SHARE port 

• High memory density-18-pin package 

• TTL compatible inputs 

• TR I-ST ATE® common input/output 

• Registers on chip for addresses and chip select 

• Two power supplies, +12V, -5V 

• Simple read-modify-write operation 

Dual-In-Line Package 

fiiiT' 
Vss AS A7 A6 VDD EfiAiiI AS A4 

f18 17 16 15 14 13 12 11 10 

A3 

A9 (2) 

A8 (17) 

A7 (16) 

A6 (15) 

AS (12) 

A4 (11) 

Al(lD) 

"""------..o.~~I/O '-'---'*1 COLUMN DECODER (1:64) ~ (6) 
....... ~ 

A2 (S) 

Al (S) 

AD (7) 

fE (13) 

Voo (14) -- +12V 

Vss (18)-- DV 

Vae (1) -- -5V 

©IC MASTER 1978 

SENSE AMPLIFIERS (64) 

1 2 3 4 5 6 7 • MEMORY 
ARRAY 

4096 BITS VBB AS AID All TSP lID AD Al 

Pin Names 

AD-All 

CE 

TSP 

1/0 

Address Inputs * 

Chip Enable 

TRI·SHARE Port 

D'N/DouT 

"Refresh Addess AO-AS 

VBB Power (-5V) 

Voo Power (+12V) 

Vss Ground 

TOP VIEW 

Order Number MM5271 0 
See Package 4 

1
9 

A2 
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absolute maximum ratings (Note 1) 

Operating Temperature Range 
Storage Temperature 
All Input or Output Voltages with Respect 

to the Most Negative Supply Voltage, V ss 
Supply Voltages Voo and Vss with 

Respect to V ss 
Power Dissipation 

dc electrical characteristics 

O°c to +70°C 
-65°C to +150°C 

-O.3V to +25V 

-O.3V to +20V 

1.0W 

TA = O°c to +70°C, Voo = +12V ±5%, Vss (Note 2) = -5V ±5%, Vss = OV, unless otherwise noted 

SYMBOL PARAMETER CONDITIONS MIN TYP (31 

ILl Input Load Current VIN = OV to V IH max 0.01 

-
IILO! Output Leakage Current Up CE = V iH • Vo = OV to 5.25V 0.01 

For High Impedance State 

1001 V DO Supply Current During CE = V 1H , (Note 4) 1 

CE "OFF" 

1002 V DO Supply Current During CE = V IL , TA = 25°C 20 

CE "ON" 

100 AVl Average Voo Current T A = 25°C, Cycle Time = 400 ns, tCE = 240 ns 35 

100 AV2 Average Voo Current T A = 25°C, Cycle Time = 1000 ns, tCE = 240 ns 15 

IBB V BB Supply Current Average 5 

V IL Input Low Voltage tT = 10 ns, (Figure 4) -1.0 

V IH Input High Voltage 2.4 

VOL Output Low Voltage IOL = 2.0 mA 0.0 

VOH Output High Voltage IOH = -2.0 mA 2.4 

MAX UNITS 

10 /J.A 

100 

0.6 

0.45 

mA 

mA 

mA 

mA 

V 

V 

V 

Note 1: "Absolute Maxitnum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that VDD or VSS should never be O.3V more negative than 

VBB· 
Note 3: Typical values are for T A = 25°C and nominal power supply voltages. 

Note 4; The IDD current is to VSS. The laa current is the sum of all leakage currents. 

ac electrical characteristics T A = O°C to +70°C, Voo = 12V ±5%, VBB = -5V ±5% 

1334 

SYMBOL PARAMETER CONDITIONS 

READ. WRITE, READ/MODIFY/WRITE. AND REFRESH CYCLE 

tcc 

READ CYCLE 

tCY 

tCE 

tco. 

tAcc 

tTL 

Time Between Refresh 

Address to CE Set·Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

CE "OFF" to Output High 

Impedance State 

TAI·SHARE Port to CE Set·Up 

Time 

TAI·SHAAE Port Hold Time 

Cycle Time 

CE "ON" Time 

CE Output Delay 

Address to Output Access 

CE to TSP 

tAc is MeasuredFrom End of Address Transition 

tT = 10 ns 

CLOAO = 50 pF, Load = One TTL Gate 

Aef 1 = 2.0V, Aef 0 = O.SV 

tAcc = tAC + tco 

MIN 

i 

I 
i 

0 

100 

140 

50 

U 

100 

400 

240 

0 

TYP MAX UNITS 

i i 
2 ms 

ns 

!i's 

ns 

40 ns 

ns 

-os 

ns 

3000 ns 

250 ns 

250 ns 

ns 
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ac electrical characteristics (con't) T A = oOe to +70
o e, Voo= 12V ±5%, Vss = -5V ±5% 

SYMBOL PARAMETER CONDITIONS. UNITS 

WRITE CYCLE 

tCY Cycle Time 400 ns 
-

tCE CE "ON" Time 240 3000 ns 

tWI TSP to CE "OFF" 100 ns 

tcw CE to TSP tT = 10 ns, (Note 4) 130 ns 

to DIN to CE "OFF" 70 ns 

tOH DIN Hold Time 50 ns 

twP TSP Pulse Width 50 ns 

ac electrical characteristics (con't) TA = oOe to +7oo e, Voo = 12V ±5%, Vss = -5V ±5% 

SYMBOL PARAMETER CONDITIONS UNITS 

READ/MODIFY/WRITE CYCLE 

tRwc Read Modify Write (RMW) 560 ns 

Cycle Time 

tCRw CE Width During RMW tT = 10 ns 400 3000 ns 

tW2 TSP to CE "OFF" CLOAO = 50 pF, Load = One TTL Gate 150 ns 

twP TSP Pulse Width Ref 1 . 2.0V, Ref 0 = 0.8V 50 ns 

to DIN to CE "OFF" t ACC = t AC t tco 70 ns 

tOH DIN Hold Time 50 ns 

tco CE to Output Delay 250 ns 

tACC Access Time 250 ns 

two TSP to Output High Impedance 50 ns 

tM Modify Time 0 ns 

CAPACITANCE (Note 1) 

CAO Address Capacitance, CS VIN C Vss 2 pF 

CCE CE Capacitance VIN = Vss 5 pF 

CI/O Data I/O Capacitance VOUT = OV 8 pF -

CIN TSP Capacitance VIN ~ Vss 5 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = IAt/AV with the current equal to a 
constant 20 mAo . 
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MOS RAMs 

MM5280 4096-bit dynamic random access memory 

generai description 
National's MM5280 is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used in a wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The MM5280 must be refreshed every 2 ms. This can be 
accomplished by performing a read cycle at each of the 

·64 row addresses (AO-A5). The chip select input can 
be either high or low for refresh. 

The MM5280 has been designed with minimum produc
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM5280 
uses a single transistor cell to minimize the device area. 
The single device cell, along with unique design features 

block and connection. diagrams 

WE (12) ________ ~CfO:I~Ol 
B(5)--E 

Allltl-A\ 

Al0(3) II A9(2) 

A8(21) 

O~ 1 
A6(19) 

A5(15) 

A4(14) 

A3!131 

A2(10) 

AI (9) 

AD (I) 

CE 1171 

VDO (1') -- +12V 

V .. IZ2)--OIl 
V.(t) __ -5V 

Va: (111 --+5V 

SENSE AMPLIf IERS (641 

MEMORY 
Ar.RAY 

4096 BITS 

Dour 
HI 

in the on-chip peripheral circuits, yields a high perfor
mance memory device. , 

features 
• Organization: 4096 x 1 

• Access time 200 ns maximum 

• Cycle time 400 ns minimum 

• Easy system interface 
• One high voltage input-chip enable 
• TTL compatible-all other inputs and output 

• Address registers on-chip 

• TRI-STATE® output 

• Simple read-modify·write operation 

• Industry standard pin configuration 

Dual·ln·Line Package 

Vss AI A7 A6 Voo CE NC AS A4 A3 WE 

22 21 20 19 18 11 16 15 14 13 12 

TOP VIEW 

Order Number MM5280D 
See Package 5 

Pin Names 

I 
AD-All Address Inputs* 

CE Chip Enable 

CS Chip Seie(;i 

VBB Power (-5V) 

Vee Power (+5V) 

Voo Puwt:r (+12VI 

DIN Data Input Vss Ground 

DouT Data Output WE Write Enable 

NC Not Connected 

"Refresh Address AO-A5 

<IDle MASTER 1978 
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absolute maximum ratings \ (Note 1) 

Operating Temperature Range 
Storage Temperature 

etc to +70°C 
~5°C to +150°C 

-{).3V to +25V 

Supply Voltages VDD, VCC and VSS with 
Respect to VBB 

-{).3V to +20V 

All Input or Output Voltages with Respect Power Dissipation 

to the Most Negative Supply Voltage, VBB 

dc electrical characteristics 
T A = aOc to +7aoc Voo = +12V ±5%, Vee = +5V ±5%, Vss (Note 2) = -5V ±5%, Vss = av, unless otherwise noted. 

SYMBOL PARAMETER 

ILl Input Load Current 

ILc Input Load Current 

liLa I Output Leakage Current Up For 

High Impedance State 

1001 V DO Supply Current During 

CE "OFF" 

1002 Voo Supply Current During 

CE "ON" 

100 AV1 Average V DO Current 

100 AV2 Average V DO Current 

Icc1 V cc Supply Current During 

CE "OFF" 

Iss V ss Supply Current Average 

V IL Input Low Voltage 

V IH Input High Voltage 

VILC CE Input Low Voltage 

VIHC CE Input High Voltage 

VOL Output Low Voltage 

VOH Output High Voltage 

CONDITIONS 

V IN = OV to V IH max, (All Inputs, 

Except CE) 

V IN = OV to V IHC max 

CE = VILC or CS = V IH , va = OV to 5.25V 

CE = -lV to +6V, Note 4 

T A = 25°C 
Cycle Time = 400 ns, tCE = 230 ns 

Cycle Time = 1000 ns, tCE = 230 ns 

CE = VILC or Cs = VIH,(Note 5) 

tT = 20 ns (Figure 4) 

10L = 2.0 rnA 

10H = -2.0 rnA 

MIN 

-1.0 

2.4 

-1.0 

0.0 

2.4 

TYP MAX 

0.01 10 

0.01 10 

0.01 10 

110 

20 

35 

15 

0.01 10 

5 100 

0.6 

Vcc +l 

1.0 

V oo +l 

0.45 

Vcc 

1.25W 

UNITS 

IlA 

IlA 

IlA 

IlA 

rnA 

mA 

mA 

IlA 

IlA 

V 

V 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem
perature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" provides 
conditions.for actual device operation. 

Note 2: The only requirement for the sequence of applying voltage to the device is that VDD, VCC, and VSS should never be O.3V more negative 
than VBB. 

Note 3: Typical values are for T A = 2SoC and nominal power supply voltages. 

Note 4: The I DO and ICC currents flow to VSS. The I BB current is the sum of all leakage currents. 

Note 5: During CE "ON" V CC supply current is dependent on output loading, V CC is connected to output buffer only. 

ac electrical characteristics T A = aOc to +7aoc, Voo = 12V ±5%, Vee = 5V ±5%, Vss = -5V ±5% 

SYMBOL I PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

READ, WRITE, READ/MODIFYIWRITE, AND REFRESH CYCLE 

tREF Time Between Refresh 2 ms 

tAc Address to CE Set-Up Time t AC is Measured From End of Address Transition 0 ns 

tAH Address Hold Time 50 ns 

tcc CE "OFF" Time 130 ns 

tT CE Transition Time 10 40 ns 

tCF CE "OFF" to Output High 0 ns 

Impedance State 

READ CYCLE 

tCY Cycle Time 400 ns 

tCE CE "ON" Time 230 3000 ns 

tco CE Output Delay CLOAD = 50 pF, Load = 1 TTL Gate, Ref = 2.0V, 180 ns 

Address to Output Access 
tAcC = tAc + tco + 1 tT 

200 tACC ns 
-

tWL CE toWE 0 ns 

twc WE to CE "ON" 0 ns 

'I:
I: 
en 
N 
CD o 
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ac electrical characteristics (con't) 
T A = o°C to +70°C, Voo = 12V ±5%, Vee = 5V ±5%, Vee = -5% ±5% 

SYMBOL PARAMETER CONDITIONS 

WRITE CYCLE 

tCY Cycle Time 

tCE CE "ON" Time 
-

tw WE to CE "OFF" 

tcw CE to WE tT = 20 ns 

to DIN to CE Set-Up 

tOH DIN Hold Time 

twP WE Pulse Width 

ac electrical characteristics (con't) 
T A = o°C to +70°C, Voo = 12V ±5%, Vee = 5V ±5%, Vee = -5% ±5% 

SYMBOL I PARAMETER 

READ!MODIFY/WRITE CYCLE 

tCRW 

twc 

tco 

two 

Read Modify Write (RMW) 

Cycle Time 

CE Width During RMW 

WE to CE "ON" 

WE to CE "OFF" 

WE Pulse Width 

DIN to CE Set-Up 

DIN Hold Time 

CE to Output Delay 

WE to DOUT Invalid 

CONDITIONS 

tT = 20 ns, CLOAO = 50 pF, Load = 1 TTL Gate, 

Ref = 2.0V, tAcc = tAc + tco + 1 tT 

MIN TYP MAX UNITS 

400 ns 

230 3000 ns 

150 ns 

100 ns 

150 ns 

0 ns 

50 ns 

I MIN I TYP I MAX I UNITS 

520 

350 

o 

150 

50 

150 

o 

o 

3000 

180 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

_tA_cc~I_Acc_esST_ime __ ~I __________ ~I __ ~I~I_200~I~ns I 
CAPACITANCE (Note 1) T A = 25°C 

Address Capacitance, CS 

CE Capacitance 

Data Output Capacitance 

DIN and WE Capacitance 

V IN = Vss 

V IN ~ Vss 

VOUT = OV 

V IN = Vss 

2 

15 

5 

4 

pF 

pF 

pF 

pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = IAt/AV with the current 
equal to a cpnstant 20 rnA. 
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MM5280A 4096-bit dynamic random access memory 

general description 
National's MM5280A is a 4096 word by 1 bit dynamic 
RAM. It incorporates the latest memory design features 
and can be used ina wide variety of applications, from 
those which require very high speed to ones where low 
cost and large bit capacity are the prime criteria. 

The RAM must be refreshed every 2 ms. This can be 
accomplished by performing a cycle at each of the 64 
row addresses (AO-A5). 

Addresses (A6-A 11) must have a stable address during 
the refresh cycle. Any address is'satisfactory as long as 
the address set-up and hold times are met. The chip 
select input can be either high or low for refresh. 

The MM5280A has been designed with minimum produc
tion costs as a prime criterion. It is fabricated using 
N-channel silicon gate MOS technology, which is an ideal 
choice for high density integrated circuits. The MM5280A 

block -d iagram 

RIW 
iitt12) CONTROl 

~(5) 

All (4) 

AID (3) 

A9(2) 

A8(21) 

A1 (20) 

A&(l9) 

A5(15) 

A4t14) 

A3(13) 

A2(1O) 

AI (9) 

AD II) 

tE (\1) 

VOO III) -- +I2V 

v.IUI--av 
V.II)-_-SV 

Vcc llll--+5V 

MEMORY 
ARRAY 

4096 BITS 

Memory inverts from Data In to Data Out. 

Pin Names 

*AO-All Address Inputs Vee Power (-5V) 

CE Chip Enable Vee Power (+5V) 

CS Chip Select V DD Power (+12V) 

DIN Data Input Vss Ground 

DouT Data Output WE Write Enable 

NC Nol Connected 

*Row address AD-A5 

uses a single transistor cell to minimize the device area; 
The single device cell, along with unique design features 
-in the on-chip peripheral circuits, yields a high perfor
mance memory device. 

features 
• Organization: 4096 x 1 
• Access time-150 ns max 

• Cycle time-300 ns min 

• Easy system interface 
• One high voltage input-chip enable 
• TTL compatible-all other inputs and output 

• Address registers on-chip 

• TRI-STATE® output 

• Simple read-modify-write operation 

• Industry standard pin configuration 

connection diag ra m 

Dual-In-Line Package 

TOP VIEW 

logic symbol 

AID 
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absolute maximum ratings 
Operating Temperature Range 
Storage Temperature 
Power Dissipation 

etc to +70°C 
~5°C to +150°C 

1.25W 

dc electrical characteristics 

,Voltage on Any Pin Relative to VBB 
(Vss - VBB ;::: 4.5V) 

Lead Temperature (Soldering, 10 seconds) 

-o.3V to +20V 

T A = O°C to +70°C Voo = +12V ±5%, Vee = +5V ±5%, Vss (Note 2) = -5V ±5%, Vss = OV, unless otherwise noted. 

'-o ... 
o 
::l 

-C 
c: 
o 
.2 
E 
Q) 

Cf) 

as 

SYMBOL 

ILl 

ILC 

II LO I 

1001 

1002 

100 AV1 

100 AV2 

Icc1 

IBB 

V IL 

V IH 

VILC 

VIHC 

VOL 

VOH 

PARAMETER 

Input Load Current 

Input Load Current 

Output Leakage Current Up For 

High Impedance State 

Voo Supply Current During 

CE "OFF" 

V 00 Supply Current During 

CE "ON" 

Average V DO Current 

Average V DO Current 

V cc Supply Current During 

CE "OFF" 

Vss Supply Current Average 

Input Low Voltage 

Input High Voltage 

CE Input Low Voltage 

CE Input High Voltage 

Output Low Voltage 

Output High Voltage 

CONDITIONS MIN TYP MAX UNITS 

V IN = OV to V IH max, (All Inputs 0.01 10 p.A 

Except CE) 

VIN = OV to V IHC max 0.01 10 p.A 

CE = VILC or CS = V IH , Vo = OV to 5.25V 0.01 10 p.A 

CE = -lV to +6V, Note 4 110 p.A 

CE = V IHC , T A = 25°C 20 mA 

T A = 25°C 
Cycle Time = 300 ns, tCE = 160 ns 45 mA 

Cycle Time = 1000 ns. tCE = 160 ns 15 mA 

CE = VILC or CS = VIH.(Note 5) 0.01 10 p.A 

5 100 p.A 

tT = 20 ns (Figure 4) -1.0 0.6 V 

2.4 Vcc +l V 

-1.0 1.0 V 

Voo-1 Voo +l V 

IOL = 2.0mA 0.0 0.45 V 

10H = -2.0mA 2.4 Vr;.c V 

c: Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem-
.2 p(lratlJre Rang@" th@'1 a!'"~ nQt meant to !mp!v that the devicet ~~cu!d be cpcr~tcd ~t th~:;~ Hmits. The tab~c o~ uE:actrica~ Characteristics" pr'oviu~~ a; conditions for actual device operation. 

Z Note 2: All voltages referenced to VSS. VBB must be applied before and removed after other supply voltages. 

Note 3: Typical values are for T A = 25°e and nominal power supply voltages. 

Note 4: The 100 and ICC currents flow to VSS. The IBB current is the sum of all leakage currents. 

Note 5: During CE "ON" Vce supply current is dependent on output loading, Vee is connected to output buffer only. 

ac electrical characteristics T A = O°C to +70°C, Voo = 12V ±5%, Vee = 5V ±5%, VSB = -5V ±5% 

SYMBOL PARAMETER CONDITIONS 

READ WRITE READ/MODIFYIWRITE AND REFRESH CYCLE 

tREF 

tAC 

t AH , 

tec 

tT 

tCF 

READ CYCLE 

tCY 

teE 

teo 

Time Between Refresh 

Address to CE Set-Up Time 

Address Hold Time 

CE "OFF" Time 

CE Transition Time 

CE "OFF" to Output High 

Impedance State 

Cycle Time 

CE "ON" Time 

CE Output Delay 

tAce Address to Output Access 

CEtoWE 

WE to CE "ON" 

1340 

tAC is Measured From End of Address Transition 

CLOAD = 50 pF, Load = 1 TTL Gate. Ref" 2.0V, 

tAce = tAC + tco + 1 tT 

MIN 

0 

40 

100 

10 

0 

300 

160 

o 
o 

I 

TYP MAX 

2 

40 

3000 

130 

150 

~I" 
~I'-" 

UNITS 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

1111 A LO'Pr: ... 4ft .... 
........ .:JllI;n 1:7/0 
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ac electricaLcharacteristics (con't) 
T A = O°C to +70°C, Voo = 12V ±5%, Vee = 5V ±5%, Vss = -5% ±5% 

SYMBOL I PARAMETER I CONDITIONS I MIN I TYP I MAX I UNITS 

WRITE CYCLE 

tey Cycle Time 300 ns 

teE CE "ON" Time 160 3000 ns 

tw WE to CE "OFF" 80 ns 
-

tew CE to WE tT = 20 ns 80 ns 

to DIN to CE Set-Up 80 ns 

" tOH DIN Hold Time 0 ns 

twP WE Pulse Width 50 ns 

ac electrical characteristics (con't) TA =O°Cto+70°C'-V OD = 12V±5%, Vcc =5V±5%, Vas =-5%±5% 

SYMBOL PARAMETER' CONDITIONS MIN TYP MAX UNITS 

READ/MODIFYIWRITE CYCLE 

t RWC Read Modify Write (RMW) 370 ns 

Cycle Time 
to-

tCRw CE Width During RMW 230 3000 ns ,0. -0 
twc WE to CE "ON" 0 ns ::l 

- "0 
tw WE to CE "OFF" 80 ns c: 

WE Pulse Width 
tT = 20 ns, CLOAO = 50 pF, Load = 1 TTL Gate, 0 

twP Ref = 2.0V, t ACC = t AC + tco + 1 tT 
50 ns 0 

-- to DIN to CE Set-Up 80 ns -----. E: 
Q) 

tOH DIN Hold Time 0- ns en 
tco CE to Output Delay 130 ns (ij 
two WE to DouT Invalid 0 c:' 

.Q 
t ACC Access Time 150 ns . ...., 

«J 
CAPACITANCE (Note 1) T A = 25°C z-

CAO Address Capacitance, CS VIN=VSS 2 pF 

CCE CE Capacitance V 1N = Vss 15 pF 

COUT Data Output Capacitance V OUT = OV 5 pF 
-

CIN DIN and WE Capacitance V IN = Vss 4 pF 

Note 1: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = I!!.t/!!.V with the current 
equal to a constant 20 mAo 
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MOS RAMs 

MM52S0-5 4096-bit dynamic random access read/write memory 

genera; description 

The MM5280-5 is a slower speed version of National's 
MM5280. Please refer to the MM5280 specification 
for pin configuration, block diagram and switching 
time waveforms. 

absolute maximum ratings (Note 1) 

Operating Temperature Range 
Storage Temperature 
All Input or Output \l0ltages with Respect 

to the Most Negative Supply Voltage, VSS 

Supply Voltages VDD, VCC and VSS with 
Respect to VSS ' 

Power Dissipation 

DOC to +70°C 
455° C to +150° C 

-D.3V to +25V 

-D.3V to +20V 

1.25W 

dc electrical characteristics 

L __ ...... _____ _ 

leiHures 

• Access time-270 ns 

• Cycle time-470 ns 

Order Number MM528OD-5 
See Package 5 

TA = o°c to +70°C Voo = +12V ±5%, Vee:::: +5V ±5%, Vas (Note 2) = -5V ±5%, Vss = OV, unless otherwise noted. 

SYMBOL 

IILOI 

1002 

100 AVl 

100 AV2 

PARAMETER 

Input Load Current 

Input Load Current 

CONDITIONS 

V IN = OV to V IH max. (All Inputs 

Except CEI 

VIN = OV to VIHC max 

OUtPUt LeaKage Current Up For vI: - VILe Uf CS - \lIHI Va = GV to G.25'v' 

High Impedance State 

Voo Supply Current During 

CE "OFF" 

V DO Supply Current During 

CE "ON" 

Average V DO Current 

Average Voo Current 

V cc Supply Current During 

CE "OFF" 

VBB Supply Current Average 

Input Low Voltage 

Input High. Voltage 

CE Input Low Voltage 

CE Input High Voltage 

Output Low Voltage 

Output High Voltage 

CE = -lV to +6V, Note 4 

Cycle Time = 400 ns, teE = 230 ns 

Cycle Time = 1000 ns, teE = 230 ns 

CE = VILe or CS = V1H,(Note 5) 

tT = 20 ns 

IOL = 2.0 mA 

IOH = -2.0 mA 

MIN 

-1.0 

2.4 

-1.0 

Voo-1 

0.0 

2.4 

TYP 

0.01 

0.01 

110 

20 

35 

15 

0.01 

5 

MAX 

10 

10 

10 

100 

0.6 

Vcc +l 

1.0 

0.45 

Vcc 

UNITS 

rnA 

mA 

rnA 

JJA 

V 

V 

V 

V 

V 

V 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating Tem
perature Range" they are not meant to imply that the devices should be operated at these limits. The tabl!! of "Electrical Characteristics" provides 
conditions for actual device operation. 
Note 2: The only requirement for the sequence of applying voltage to the device is that VDD, VCC, and VSS should never be O.3V more negative 
than VSS. 
Note 3: Typical values are for T A = 25°C and nominal power supply voltages. 

Note 4: The 100 and ICC currents flow to VSS. The ISS current is the sum of all leakage currents. 
Note 5: During CE "ON" VCC supply current is dependent on output loading, VCC is connected to output buffer only. 
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-
ac· electrical characteristics 

TA = o°c to +70°C, Voo = 12V ±5%, VCC = 5V ±5%, V BB = -5V ±5% 

SYMBOL I PARAMETER I CONDITIONS I MIN I TYP I MAX ( 
READ, WRITE. READ/MODIFY/WRITE. AND REFRESH CYCLE 

tREF Time Between Refresh 2 

tAc Address to CE Set-Up Time tAC is Measured From End of Address Transition 0 

tAH . Address Hold Time 50 

tec CE "OFF" Time 130 

tT CE Transition Time 10 40 

teF CE "OFF" to Output High 0 

Impedance State 

READ CYCLE 

tCY Cycle Time 470 

tc~ CE "ON" Time 300 3000 

tco CE Output Delay 
CLOAO = 50 pF. Load = 1 TTL Gate. Ref = 2.0V. 

250 
tAcc = tAC+tco + 1 tT 

tACC Address to Output Access 270 

tWL CE to WE 0 

twc WE to CE "ON" 0 

WRITE CYCLE 

tCY Cycle Time 470 

tCE CE "ON" Time 300 3000 

tw WE to CE "OFF" 150 

tcw CE to WE tT = 20 ns 130 

to DIN to CE Set-Up 150 

tOH DIN Hold Time 0 

twP WE Pulse Width 50 

READ/MODIFY/WRITE CYCLE 

tRwC Read Modify Write (RMW) 590 
Cycle Time 

tCRw CE Width During RMW 420 3000 
-

twc WE to CE "ON" 0 
--

tw WE to CE "OFF" 150 
- tT = 20 ns, Ct 'OAD = 50 pr", Load = 1 TTL Gate, 

twP WE Pulse Width 50 Ref = 2.0V, tAcc = tAc + tco + 1 tT 
to DIN to CE Set·Up 150 

tOH D IN Hold Time 0 

tco CE to Output Delay 250 
- --

two WE to DouT Invalid 0 

tACC Access Time 270 

CAPACITANCE (Note 1) TA = 25"C 

CAD Address Capacitance, CS V'N ~ Vss 2 

CCE CE Capacitance V'N = Vss 15 

COUT Data Output Capacitance VOUT = OV 5 

CIN DIN and WE Capacitance V1N = Vss 4 

Note 1: Capacitance measured wit~ Boonton Meter or effective capacitance calculated from the equation C = I ,6,t/,6, V with the current 
equal to a constant 20 mA. 

@IC MASTER 1978 

UNITS 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

. ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 

pF 

~'" 

~. 
01 
N 
Q) 
o 

I 

en 

,,-

1343 



'-o ..-
(,) 
::l 
-c 
c 
o 
(,) 

E 
Q) 

en 
(ij 
c 
o 
..-
as 
Z 

~National 
D Semiconductor 

MM5290 16,384 x 1 Bit Dynamic RAM 

General Description 

The MM5290 is a 16,384 x 1 bit dynamic RAM. It 
features a multiplexed address input with separate row 
and column strobes. This added flexibility allows the 
MM5290 to be used in page mode operation. 

by the use of a 16-pin dual-in-line package for the 
MM5290. 

The MM5290 must be refreshed every 2 ms. This can be 
accomplished by performing any cycle which brings the 
Row Address Strobe active including a RAS-only cycle 

'at each of the 128 row addrp.sses. 

N-channel double-poly silicon gate technology, developed 
by National, is used in the manufacture of the MM5290. 
This process combines high density and performance 
with reliability. Greater system densities are achievable 

Block and Connection Diagrams 

VDD VCC Vss Vaa 

Features 

• Access times: 150 ns, 200 ns, 300 ns 

• Low power:462 mW max 

• TTL compatible: all inputs and output 

• Gated CAS-noncritical timing 

• Read, Write, Read-Modify-Write and RAS-only 
Refresh cycles 

• Page mode operation 

• Industry standard 16-pin configuration 

~ ~ l l 
12V 5V GND -5V 

1 
AO-1 : ~-----------------~~------------------, 
M- I 
~-

~6- J 

RAS---a ROW 
CLOCKS 

COLUMN 
CLOCKS 

~ WRITE L...-. WRITE 
Wf~CLOCKS 

Dual-In-Line Package 

vaa 

DI 

wr 

1m 

AU 

A2 

A1 

VDO 

TOP VIEW 

l:uLiiMIi 
CLDCKS 

ROW 
CLDCKS 

DO 

AS 

A3 

A5 

MEMORY ARRAY 
64 X 128 

SENSE AMPLIFIERS (128) 

MEMGRY ARRAY 
64 X 128 

COLUMN DECODER (1:128) 

Pin Names 

RAS 
CAS 
WE 
AO-AS 
DI 
DO 
VDD 
VCC 
VSS 
VBB 

Row Address Strobe 
Column Address Strobe 
Write Enabie 
Address Inputs 
Data !nput 
Data Output 
Power (12V) 
Power (SV) 
Ground 
Power (-SV) 

DO 

..... 
m _ . .. 
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absolute maximum ratings (Note 1) 

Voltage at Any Pin 
Operating Temperature Range 
Storage Temperature Range 

Power Dissipation 
Lead Temperature (Soldering, 10 seconds) 

~.5Vto+7V 

O°C to +70°C 
-65°C to +150°C 

1W 
300°C 

dc electrical characteristics (T A within operating temperature range, VCC = 5V ±5%, unless otherwise noted). 

PARAMETER TYP 

(Note 3) 
CONDITIONS MIN (Note 4) MAX UNITS 

Input Current (I LI) V,N == 0 to VCC 10 p:A 

Logical "1" Input Voltage (V,H) 2.0 VCC+1.0 V 

Logical "0" Input Voltage (V, L) -0.5 0.8 V 

Logical" 1 " Output Voltage (VOH) IOH == -400J.1A 2.4 I' V 

Logical "0" Output Voltage (VoLl IOL == 2.1 rnA 0.4 V 

Output Leakage Current (I LOH) VOUT = 4V, Chip Deselected 10 I1A 

Output Leakage Current (I LOL) VOUT = 0.45V, Chip Deselected -20 I1A 

Power Supply Current (lCC1) All Inputs = 5.25V, Data 40 98 rnA 

Output Open 

capacitance 

PARAMETER 
CONDITIONS MIN 

TYP 
MAX UNITS 

(Note 3) (Note 4) 

Input Capacitance (All V,N == OV, T A = 25°C, f = 1 MHz, (Note 2) 7.5 pF 

Inputs) (C'N) 

Output Capacitance VOUT = OV, T A == 25°C, f = 1 MHz, 15.0 pF 

(COUT) (Note 2) 

ac electrical characteristics 
(T A within operating temperature range, VCC = 5V ±5%, unless otherwise specified). 
See ac test circuit and switching time waveforms. 

PARAMETER 
CONDITIONS MIN 

TYP 
MAX UNITS 

(Note 3) (Note 4) 

tACCESS See ac Load Circuit. All Times Measured 450 ns 

to 1.5V Level with tr and tf of Input 

< 20 ns, (Figure 1) 

tSELECT See ac Load Circuit. All Times Measured 200 ns 

to 1.5V Level with tr and tf of Input 

< 20 ns, (Figure 2) 

tDESELECT See ac Load Circuit. All Times Measured 200 ns 

to 1.5V Level with tr and tf of Input 

< 20 ns, (Figure 2) 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at th~se limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. . 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used: logical "1" = most positive voltage level, logical "0" = most negative voltage level. 
Note 4: Typical values are for T A = 25°C and nominal supply voltage. 
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AC Electrical Characteristics 
T A = oOe to +7o

o
e, Voo = 12V :!:10%, Vee = 5V ±10%, Vss = -5V ±10%, Vss = 0, (Notes 2 and 3) 

SYMBOL 
MM5290-2 MM5290-3 MM5290-4 

PARAMETER UNITS NOTES 
MIN MAX MIN MAX MIN MAX 

tRC Random Read or Write Cycle Time 375 375 475 ns 7,8 

tRWC Read-Write Cycle Time 375 375 550 ns. 7,8 

tpc Page Mode Cycle Time 170 225 330 ns 

tRAC Access Time from RAS 150 200 300 ns 9, 11 

tCAC Access Time from CAS 100 135 200 ns 10, 11 

tOFF Output Buffer Turn-Off Delay 0 40 0 50 0 70 ns 12 

tT Transition Time (Rise and Fall) 3 35 3 50 3 50 ns 

tRP RAS Precharge Time 100 120 165 ns 

tRAS RAS Pulse Width 150 32,000 200 32,000 300 32,000 ns 

tRSH RAS Hold Time 100 135 200 ns 

tCAS CAS Pulse Width 100 10,000 135 10,000 200 10,000 ns 

tRCD RAS to CAS Delay Time 20 50 25 65 35 100 ns 9 

tCRP CAS to RAS Precharge Time -20 -20 -20 ns 

tASR Row Address Set-Up Time 0 0 0 ns 

tRAH Row Address Hold Time 20 25 35 ns 

tASC Column Address Set-Up Time -10 -10 -10 ns 

tCAH Column Address Hold Time 45 55 75 ns 

tAR Column Address Hold Time Referenced to RAS 95 120 175 ns 

tRCS Read Command Set-Up Time 0 0 0 ns 

tRCH Read Command Hold Time 0 0 0 ns 

twCH Write Command Hold Time 45 55 75 ns 

twCR . Write Command Hold Time Referenced to RAS 95 120 175 ns 

twP Write Command Pulse Width 45 55 75 ns 

tRWL 

I 
Write Command to RAS Lead Time 60 

I 
80 

I 
120 ns 

tCWL Write Command to CAS Lead Time 60 80 120 ns 

tDS Data-In Set-Up Time 0 0 0 ns 13,14 

tDH Data-In Hold Time 45 55 75 ns 13, 14 

tDHR Data-In Hold Time Referenced to RAS 95 120 175 ns 

tcp CAS Precharge Time (for Page Mode 60 80 120 ns 

Cycle Only) 

tREF Refresh Period I 12 2 2 ms 

twcs WE to CAS Set-Up Time -40 -40 -40 ns 14 

tCWD CAS to WE Delay 70 95 150 ns 15 

tRWD RAS to WE Delay 120 160 250 ns 15 

Note 7: The specifications for tRC(MIN) and tRWC(MIN) are used only to indicate cycle time at which proper operation over the full tempera
ture range is guaranteed_ 
Note 8: Transitio~ times are measured between VIHC or VIH and VIL' Timing measurements are made between VIHC(MIN) or VIH(MIN) and 
VIL(MAX), and assume tT = 5 ns. 
Note 9: Assumes row-limited access, i.e., tRCD::; tRCD(MAX). If this condition is not satisfied, then note 10 applies. 

N~)t810: Assumes column-limited access, i_eo, tRCO > tRCO(MAX). 
Note 11: Equivalent load is 2 standard TTL inputs plus 100 pF. 

Note 12: CAS going high disables the Data Output. toFF is the deiay to the high impedance state. 
Note 13: These parameters are referenced to the negative edge of CAS in an early-write cycle and to the negative edge of WE in a Read-Modify
Write cycle. (See Note 12, below). 
Note 14: If twcs ~ twCS(MIN), the Data Output is guaranteed to remain in the high impedance state for the duration of the cycle. This is the 
"early-write" cycle. 
Note 15: If tCWD ~ tCWD(MIN) and tRWD ~ tRWO(MIN), the Data Output will contain the original data in the selected cell. This is the Read
Modify-Write cycle. If either of these conditions is not satisfied, the output will be indeterminate unless the early-write condition of Note 12 is met. 
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Switching Time Waveforms 

fiB V'HC
VIL-

~ VIHC
VIL-

AO-A& VIH
VIL-

~ VIHC

Read Cycle 

~-------------------tR~--------------------~ ~~---taID---~ 

1--------tRcD ------+--------~-tRSH -------~I 
10.--------4--tc~ ------------1 

VIL - """'"""""'~"'+"'"""""" 

DO ::~= ____________ ~~~~~~~~~~-OP-E-N~~~~---tR~A~C~--~~--~=---tC~A~C~~~~~~~~~~:~::t'------~A-A~-~---t-O~FF~--------------

AD-A& 

VIHC
VIL-

WE VIHC-

Write Cycle (Early Write) 

~-------~---------tRAS--------------------~ ~---taD---_~ 

VIL- ~"'""'""'""'"~~~~~ ____ ~ ____ ~ ______ ~~~~~~~~~~~~~~~~~~~~~~ 

DI 

DO VOH
VOL-

---------------------------------------OPEN-----------------------------------------
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Switching Time Waveforms (Continued) 

Read-Write Cycle, Read-Modify-Write Cycle 

~----------------------------------tgC----------------------------------~~ 

~----------------------------~AS----------------------------~ ~---tDID---~ 

AD-A& 
VIH-

VIL -

WI 
VIHr. -

VIL -

tCAC 

VOH- VAllO 00 OPEN DATA VOL-

DI 

RAS-Only Refresh Cycle 

t"AH 

tRC 

l tRAS y' 
tRP 

m VIHC-

VIL -

tASR ~ 
ROW 

ADDRESS 

DO VOH- ------------------------------------OPEN-------------------------------------
VOl-

Note. CAS = VIHC, WE = don't care 
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Switching Time Waveforms (Continued) 

Page Mode Read Cycle 

~-----------------------------------IRAS----------------------------------~ ~--ltDD-~~ 

iW 
VIHC-

Vll-

CAS 
VIHC-

Vll-

AD-A6 
VIH-

Vll-

DO 
VoH-

OPEN 
VOl-

.,; IRCS 

WE 
VIHC -

Vll-

Page Mode Write Cycle 

iW 
VIHC-

Vll-

CAS 
VIHC-

Vll-

AD-A6 
VIH-

Vll-

WE 
VIHC-

Vll-

t------loHR-------<~ 
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Timing Flow Chart' 

1350 

ACTIVE 

CLOCK AD-AS INTO ROW 
ADDRESS LATCH. GENERATE 
HIGH LEVEL ROW ADDRESSES 

PRECHARGE 

OISABlE SELECTED ROW. 
PRECHARGE ROW ADDRESS LATCH, 

ROW DECODER AND MEMORY ARRAY 

CLOCK AO-ASINTO COLUMN 
ADDRESS LATCH. GENERATE 

HIGH LEVEL COLUMN ADDRESSES. 

TRANSFER DATA FROM SELECTED 
COLUMN IN MEMORY ARRAY 
TO I/O LINES IN READ MODE 

AND VICE VERSA IN WRITE MODE 

TRANSFER DATA FROM 1/0 LINES 
INTO DATA·OUT BUFFER. 
ENABLE DATA OUTPUT. 

DISABLE SELECTED COLUMN. 
PRECHARGE COLUMN ADDRESS 
LATCH AND COLUMN DECODERS 

TRANSFER DATA FROM DATA· 
IN LATCH ONTO I/O LINES 

PRECHARGE DATA·IN LATCH 
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:t 
<C Physical Dimensions inches (millimeters) 

a:: 
U --E 
CO 
c 
>-
C 
~ --III ,.. 0.785 

MAX 0.310 t:-:(19.939)~ 

0.025 
(0.635) 

RAD 

15 14 13 12 11 10 9 -f (7.874) 
. MAX GLASS 

GLASS 
SEALANT 

0.291 
(7.391) 
MAX 

~~~~~~~~~~ 

0.200 

0.060 ±0.005 (5.080) 
(7.366-8.128) MAX 

0.160 

0.290-0.320 [=(4.0

t

641 
(1.524 ±S.121) MAX 0.020-0.070 

~--~---~--------~-+---.----+-

0.008-0.012 J 
(0.203-0.305) . 

0.050 
0.385 ±0.025 I...- (1.270) 

(9.779 ±0.635) MAX L 
0.018 ±0.002 --II-

(0.457 ±0.051) 

0.100 ±0.010 

(2.540 ±0.254) 

Cavity Dual-In-Line Package (J) 
Order Number MM5290J 
NS Package Number J16A 

0.125 
(3.175) 

MIN 

(0.~08-1. 778) 

Manufactured under one or more of the following U.S. patents: 3083262. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071, 3408542. 3421025, 3426423. 3440498, 3518750. 3519897, 3557431, 3560765, 
3566218,3571630, 3575609,3579059, 3593069, 3S97640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565, 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Driw. Santa Clara, California 95051, (408) 737-SOO0/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 13711Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 
National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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CMOS RAMs 

MM54C89/MM74C89 64-bit TRI-STATE® random access 
read/write memory 

general description 

The MM54C89/MM74C89 is a 16-word by 4-bit 
random access read/write memory. Inputs to the 
memory consist of four address lines, four data 
input lines, a write enable line and a memory 
enable line. The four binary address inputs are 
decoded internaiiy to select each of the 16 possible 
word locations. An internal address register, latches 
the address information on the positive to negative 
transition of the memory enable input. The four 
TRI-STATE® data output lines working in con
junction with the memory enable input provides 
for easy memory expansion. 

Address Operation: Address inputs must be stable 
tSA prior to the positive to negative transition 

'of memory enable. It is thus not necessary to 
hold address information stable for more' than 
tHA after the memory is enabled (positive to 
negative transition of memory enable). 

Note: The timing is different than the DM7489 in 
that a positive to negative transition of the memory 
enable must occur for the memory to be selected. 

Write Operation: Information present at the data 
inputs is \lvr!tten into the memory at the sa:ectsd 

logic and connection diagrams 

address by bringing write enable and memory 
enable low. 

Read Operation: The complement of the informa
tion which was written into the memory is non
destructively read out at the four outputs. This is 
accomplished by selecting the desired address and 
bringing memory enable low and write enable 
high. 

When the device is writing or disabled the output 
assumes a TRI-STATE (Hi-z) condition. 

features 

• Wide supply voltage range 3.0V to 15V 

• Guaranteed noise margin 1.0V 

• High noise immunity 0.45 Vee typ 

• Low power TTL fan out of 2 
compatibility driving 74L 

• Input address register 

• Low power consumption 100 nW/package typ 
@Vee = 5V 

• Fast access time 130 ns typ at Vee = 10V 

= TRl-STATE output 

DATA DATA DATA DATA DATA DATA DATA DATA 

iiRilE 
EIA.LE 

MEMORY 
EiiiiIT 

INPUTA ..... -+-f 

IN.UT ...... -+-i 

IN.UT c .... -4-1 

IWIIT .-+--+-1 

1352 

INPUT 1 OiiTPiiTiINPUT 2 ifiiTPTIf1 INPUT J Oii'fPUT1INPUT 4 iiiiiPiiT4 

Mi:MOflY 
ARRAY 

t 

ADDRESS INPUT A I Vee 

14 ADDRESS INPUTe 

1] ~
5 ADDRESS INPUT. 

DATA INPUT 1 ADDRESS INPUT 0 

DATA I!1lTfliT 1 12 DATA INPUT4 

DATAIIIPUT2U'1 iilTlGU'ffiiT4 

iiIfi IIUDii'I' 2 7 10 DATA IN~lJ 

GND • . • IIlTlIrU'l'POT 3 

TO' VIEW 

Order Number MM54C89D or 
MM74C89D 

See Package 3 
Order Number MM74C89N 

See Package 15 
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absolute maximum ratings 
Voltage at Any Pin 

Operating Temperature Range 

MM54C89 

MM74C89 

Storage Temperature Range 

Package Dissipation 

Operating Vee Range 

Absolute Maximum Vee 
Lead Temperature (Soldering, 10 seconds) 

-0.3V to Vee + 0.3V 

-55°C to +1~5°C 
-40°C to +85°C 

-65°C to +150°C 

500mW 

3.0V to 15V 

16V 
300°C 

dc electrical characteristics 
Minimax limits apply across temperature range, unless otherwise noted. 

PARAMETER CONDITIONS MIN 

CMOS TO CMOS 

Logical "1" Input Voltage (VINO )) Vee = 5.0V 3.5 
Vee = 10V 8.0 

Logical "0" Input Voltage (VIN(O)) Vee = 5.0V 
Vee = 10V 

Logical" 1" Output Voltage Vee = 5.0V, 10 = -lOJiA 4.5 

(VOUT (l)i Vee = lOV, 10 = -lOJiA 9.0 

Logical "0" Output Voltage Vee = 5.0V, 10 = +10JiA 
(VOUT(O)) Vee = 10V, 10 = +10JiA 

Logical "1" Input Current (1INOd Vee = 15V, V IN = 15V 

Logical "0" I nput Current (lIN (0)) Vee = 15V, V'N = OV -1.0 

Output Current in High Impedance Vee = 15V, Vo = 15V 
State Vee = 15V, Vo = OV -1.0 

Supply Current (lee) Vee = 15V 

CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage (VIN (1)) 54C, Vee = 4.5V Vee - 1.5 
74C, Vee = 4.75V Vee - 1.5 

Logical "0" Input Voltage (V'N(Q)) 54C, Vee = 4.5V 
74C, Vee = 4.75V 

Logical "1" Output Voltage 54C, Vee = 4.5V, 10 = -360JiA 2.4 
(VOUT (ll) 74C, Vee = 4.75V, 10 = -360JiA 2.4 

Logical "0" Output Voltage 54C, Vee = 4.5V, 10 = +360JiA 
(VOUT(Q)) 74C, Vee = 4.75V, 10 = +360JiA 

OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) 

Output Source Current (lsouReE) Vee = 5.0V, VOUT = OV -1.75 
(P·Channel) TA =25°C 

Output Source Current (lsouReE) Vee = 10V, VOUT = OV -8.0 
(P·Channel) TA = 25°C 

Output Sink Current (ISINK ) Vee = 5.0V, VOUT = Vee 1.75 
(N·Channel) TA = 25°C 

Output Sink Current (lSINK) Vee = 10V, VOUT = Vee 8.0 
(N·Channel) TA = 25°C 

TYP MAX 

1.5 
2.0 

0.5 
1.0 

0.005 1.0 

-0.005 

0.005 1.0 
-0.005 

0.05 300 

0.8 
0.8 

0.4 
0.4 

-3.3 

-15 

3.6 

16 

ac electrical cha racteristics (T A = 25°C, CL = 50 pF, unless otherwise noted.) 

PARAMETER CONDITIONS MIN TYP MAX 

Propagation Delay from Memory Enable Vee = 5.0V 270 500 
i tpd ) Vee = 10V 100 220 

Access Time from Address Input (tacc ) Vee = 5.0V 350 650 

Vee = lOV 130 280 

Address I nput Setup Time (tSA) Vee = 5.0V 150 

Vee = 10V 60 

Address Input Hold Time (tHA) Vee = 5,OV 60 
Vee = lOV 40 

Memory Enable Pulse Width (tME) Vee = 5.0V 400 250 

Vee = 10V 150 90 

Memory Enable Pulse Width (tME) Vee = 5.0V 400 200 

Vee = 10V 150 70 

©IC MASTER 1978 

UNITS 

V 
V 

V 
V 

V 
V 

V 
V 

1.-
JiA 0 ..... 
JiA 0 

::J. 
JiA -C 
JiA C 

0 
JiA .~ 

._·-C .... 
CD 

V en 
V 

V 
V 

V 
V 

V 
V 

mA 

mA 

mA 

mA 

UNITS 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
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ac electrical characteristics (con't) 

PARAMETER CONDITIONS MIN TVP MAX 

'ifrit8 Enable Setup Time for a Read Vee = 5.0V 0 

(tSR I Vee = 10V 0 

Write Enable Setup Time for a Write Vee = 5.0V tME 
(twsl Vee = 10V tME 

Write Enable Pulse Width (tWe) Vee = 5.0V, tW5 = 0 300 160 
Vee = iOV, tW5 = 0 1"" en 

'UV vv 

Data Input Hold Time (tHO) Vee = 5.0V 50 

Vee = 10V 25 

Data Input Setup (t50) Vee = 5.0V 50 

Vee = 10V 25 

Propagation Delay from a Logical "1" Vee = 5.0V, CL = 5.0 pF, RL = 10k 180 300 
or Logical "0" to the High Impedance Vee = lOV, CL = 5.0 pF, RL = 10k 85 120 
State from Memory Enable (t!l-!. tot-') 

Propagation Delay from a Logical "1" Vee = 5.0V, CL = 5.0 pF, RL = 10k 180 300 
or Logical "0" to the High Impedance Vee = 10V, CL = 5.0 pF, RL = 10k 85 120 

State from Write Enable (t lH , to H) 

Input Capacity (CIN ) Any Input (Note 2) 5.0 

Output Capacity (COUT ) Any Output (Note 2) 6.5 

Power Dissipation Capacity (Cpd ) (Note 3) 230 

Note 1: "Absolute MaXImum Ratings" are those values beyond which the safety of the device cannot be guaranteed. 
Except for "Operating Range" they are not meant ·to imply that the devices should be operated at these limits. The table 
of "Electrical Characteristics" provIdes condItions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testong. 

Note 3: CpO determInes the no load ac power consumptIon of any CMOS device. For complete explanation see 54C/74C 
Family Characteristics appitcatlon note, AN·90. 

truth table 

ac test circuits 

ME I 
L I L 

I 
H 

H 

tOH 

WE 

L 
u 

L 

H 

Vee 
o 

I 
I 
I 

ou~I--.. -+ 

T 5

'
OPF 

switching time waveforms 

toH 

Vee 

f"~ MEMORY 
ENAm 

OV 

tOH ~ 

. Vee 

IlA'fA 
iiUfflIT 

OPERATION CONDITION OF OUTPUTS 

Write TRI·STATE 

RCJd Comp!eme~t of $€-Iect*?d Word 

Inhibit, Storage TRI·STATE 

Inhibit, Storage TRI·STATE 

ou~ t--... - ... .-. 

10k ":" T 5.0pF 

Vee 

OV _____ _ 

OV 

~ 

j 
~ 
UI • 

UNITS n co I 

ns U) 
1 ns '" 

ns ~ 
1 ns ~ 

""" ~ ns • .. ~ 
I (') ~ 

ns CO , 
ns U) 

: 
ns 
ns 

ns 
ns 

ns 
ns 

pF 

pF 

pF 
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·CMOS RAMs 

MM54C200/MM74C200 256-bit TRI-STATE® 
random access read/write memory 

general description 
The MM54C200/MM74C200 is a 256-bit random 
access read/write memory. Inputs consist of eight 
address lines, a data input line, a write enable 
line, and three chip enables. The eight binary 
address inputs are decoded internally to select 
each of the 256 locations. An internal address 
register, latches and address information on the 
positive to negative edge of CE3 . The TRI
STATE data output line working in conjunction 
with CE, or CE 2 inputs provides for easy memory 
expansion. 

Address Operation: Address inputs must be stable 
tSA prior to the positive to negative transition of 
CE3 . It is_ thus not necessary to hold address 
information stable for more than tHA after the 
memory is enabled (positive to negative transition). 

Note: The timing is different than the DM74200 
in that a positive to negative transition of the 
memory enable must occur for the memory to be 
selected. 

logic and connection diagrams 

Read Operation: The data is read out by selecting 
the proper address and bringing CE3 low and write 
enable high. Holding CE, or CE2 or CE3 at a 
high level forces the output into TRI-STATE. 
When used in bus organized systems, CE" or CE2 , 

a TRI-STATE control, provides for fast access 
times by not totally disabling the chip. 

Write Operation: Data is written into the memory 
with CE3 low and write enable low. The state of 
CE, or CE2 has no effect on the write cycle. The 
output assumes TRI-STATE with write enable low. 

features 

• Wide supply voltage range 

• Guaranteed noise margin 

• High noise immunity 

• TTL compatibility 

• Low power 
• I nternal address register 

3.0V to 15V 

1.0V 

0.45 Vee typ 

fan out of 1 driving 
standard TTL 

500 nW typ 

ADDRESS ADDRESS ADDRESS ADDRESS 
INPUT D INPUT C INPUT B INPUT A 

TRI·STATE 

E::~~---~--------------~~~--~--~li~~~~--~~~~~ 
READ 

DA;:---_+_--------------t------1t----.... CI:c~iiRY 

CE,------___ ........ ..;..;;.;;.;~ 
«.---..... 

«3-----------.... --1 ~ ....... -....I 

A~~~------------;-~ 

A~r!:.~~~-------------+--+I 
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X-DECODER 

256-BIT 
MEMORY ARRAY 

ADDRESS 1 16 Vee 
INPUT A 

ADDRESS 2 15 ADDRESS 

INPUT B INPUT C 

eE, 3 14 ADDRESS 
INPUT H 

eE2 

4 

eel 5 
ENABLE 

DATA 6 11 ADDRESS 
OUT INPUT G 

ADDRESS 1 10 ADDRESS 
INPUT D INPUT F 

GND 
9 ADDRESS 

INPUT E 

TOP VIEW 

Order Number MM54C200D 
or MM74C200D 

See Package 3 

Order Number MM74C200N 
See Package 15 
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absolute maximum ratings (Note 1) 

Voltage at Any Pin -0.3V to Vee +0.3V 
Operating Temperature Range 

MM54C200 -55°e to +125°e 
MM74C200 -40o e to +85°C 

Storage Temperature Range -65°C to +150°C 
Package Dissipation 500mW 
Operating Vee Range 3.0V to 15V 
Absolute Maximum Vee 16V 
Lead Temperature (Soldering, 10 seconds) 300

0
e 

dc electrical c ha racteristics 
Min/max limits apply across temperature range, unless otherwise noted. 

PARAMETER 

CMOS TO CMOS 

Logical "1" Input Voltage (VINI11) 

Logical "0" Input Voltage (V IN 101) 

Logical ''1'' Output Voltage (VOUTllI) 

Logical "0" Output Vol tage (VOUT !Ol ) 

Logical "1" Input Current {lINlltl 

Logical "0" Input Current {lINIOil 

Supply Current {Ieel 

CMOS/LPTTL INTERFACE 

Logical "1" Input Voltage (V IN (1d I 
Logical "0" Input Voltage (VIN10I1 

Logical "1" Output Voltage (VOUTllI) 

Logical "0" Output Voltage (VOUTIOI) I 

CONDITIONS 

Vee = 5.0V 
Vee = 10V 

Vee = 5.0V 
Vee = 10V 

Vee = 5.0V, 10 = -lOj..IA 
Vee = 10V, 10 = ··10j..lA 

Vee = 5.0V. 10 = +lOj..lA 
Vee = lOV. 10 = +10!1A 

Vee = 15V. VIN = 15V 

Vee = 15V VIN = OV 

Vee = 15V 

.54C, Vee = 4.5V 
74C, Vee = 4.75V 

54C, Vee = 4.5V 
74C, Vee = 4.75V 

54C, Vee = 4.5V, 10 = -1.6 rnA 
74C, Vee =4.75V, fo ;-1.6rnA 

54C, Vee; 4.5V, 10 ; 1.6 rnA 

74C, Vee = 4.75V, 1.0 = 1.6 rnA 

OUTPUT DRIVE (See 54CI74C Family Characteristics Data Sheet) 

Output Source Current (lsouReE ) Vee = 5.0V, VOUT = OV 
(p·Channel) TA = 25°C 

Output Source Current (lsouReE) Vee = 10V, VOUT = OV 
(P-Channel) TA = 25°C 

Output Sink Current (lSINK) (N-Channel) Vee ~ 5.0V, VOUT = Vee 
TA = 25°C 

Output Sink Current (lSINK) (N·Channel) Vee = 10V, VOUT = Vee 
TA ~ 25°C 

MIN 

3.5 
8.0 

4.5 
9.0 

1.0 

Vee - 1.5 

Vee 1.5 

?.4 
2.4 

-4.0 

-16.0 

5.0 

20.0 

TYP 

0.005 

-0005 

010 

-6.0 

-25 

8.0 

30 

MAX 

1.5 
2.0 

0.5 
1.0 

1.0 

08 
0.8 

0.4 
0.4 

UNITS 

V 
V 

V 
V 

V 
V 

V 
V 

j..IA 

j..IA 

j..IA 

V 
V 

V 

V 

V 

V 

V 
V 

rnA 

rnA 

rnA 

rnA 

ac electrical characteristics T A = 25°C, CL = 50 pF, unless otherwise specified. 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Access Time From Address (tAec! Vee = 5.0V 450 900 ns 

Vee = 10V 200 400 ns 

Propagation Delay From CE3 Vee = 5.0V 360 700 ns 

(tpd) Vee = 10V 120 300 ns 

Propagation Delay From GEl or GE 2 Vec = 50V 250 500 ns 

(tpCel ) Vee = 10V 85 200 ns 

Address Setup Time (tSA) Vee = 5.0V 200 80 ns 

Vee = 10V 100 30 os 

Address Hold Time (tHAI Vee = 5.0V 50 15 ns 

Vee = 10V 25 5 ns 

I 

~ 
~ 
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ac electrical characteristics (con It) 

PARAMETER 

Write Enable Pulse Width (tm) 

CE3 Pulse Widths (teE) 

Input Capacity (C IN ) 

Output Capacity inTRI-STATE (COUT ) 

Power Dissipation ,Capacity (Cpd ) 

CONDITIONS 

Vee = 5.0V 
Vee = 10V 

Vee = 5.0V 
Vee = 10V 

Any Input (Note 2) 

(Note 2) 

(Note 3) 

MIN 

300 
150 

400 
160 

TYP MAX UNITS 

160 ns 
70 ns 

200 ns 
80 ns 

5.0 pF 

9.0 pF 

400 pF 

Note': "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except 
for "Operating Range" they are not meant to imply tliat the devices should be operated at these limits. The table of "Electrical 
Characteristics" provides conditions for actual device operation. 
Note 2: Capacitance is guaranteed by periodic testing. 
Note 3: Cpd determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C 
Family Characteristics application note, AN-90. 

switching time waveforms 

©IC MASTER 1978 

DATA 
IN 

DATA 
,IN 

Read and Write Cycles Using CE3 (eE, = Ce2 = logic 0) 

,-----Vee 

j 
DV 

_tpd 

_ tAee~-------------\ Vex 
---F TRI-STATE L-

- ffii:Si-ffi - ov 

Read and Write Cycles Using Ce3 and Ce, (or CE2) 

~'-----....J/ _____ o:ee 
r----~-----------Vee 

------DV 

-------Vcc 

"--------oV 
Vee 

r \~-----,I.~cC 
_________ T-----T-R-I-S-TA-T-E--------:~ 

TRI-STATE 

_ Note: Used lor fast access time in bused systems. 
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CMOS RAMs 

MM54C910/MM74C91O 256-bit TRI-STATE® 
random access read/write memory 

general description 

The MM54C910/MM74C910 is a 64 word by 4 bit 
random access memory. Inputs consist of six address 
lines, four data input lines, a write enable, and a 
memory enable line. The six address lines are internally 
decoded to select one of 64 word locations. An internal 
address register, latches the address information on the 
positive to negative transition of memory enable. The 
TR I-STATE outputs allow for easy memory expansion. 

Address Operation: Address inputs must be stable (tSA) 
prior to the positive to negative transition of memory 
enable, and (tHA) after the positive to negative transition 
of memory enable. The address register holds the 
information and stable address inputs are not needed at 
any other time. 

Write Operation: Data is written into memory at the 
selected address if write enable goes low while memory· 
enable is low. Write enable must be held low for t\i\i"E 
and data must remain stable tHD after write enable 
returns high. 

logic and connection diagrams 

Read Operation: Data is nondestructively read from a 
memory location by an address operation with write 
enable held high. 

Outputs are in the TRI-STATE (Hi-Z) condition when 
the device is writing or disabled. 

features 
• Supply voltage range 

• High noise immunity 

• TTL compatible fan out 

• Input address register 

• Low power consumption 

• Fast access time 

• TRI-STATE outputs 

• High voltage inputs 

3V to 5.5V 

0.45 Vee typ 

1 TTL load 

250 nW/package typ 

(chip enabled or disabled) 

250 ns typ at 5V 

Input Protection 
o INI 0 OUT I O,IN2 D OUT2 D IN3 0 DUll DIN4 DOUT4 

TRISTATE ME-WE 

WRTf£ 
ENABLE 

MEMORY 
rn-m 

( 

ADDRESS 
t~IPUTS 

1358 

ADDRESS 
DECODER 

MEMORY 

"j" 

Vee 

Dual-In-Line Package 

WIITft MEMORY 
Vee D DUll DIN3 0lN4 0 OUT4 ENA8IT ENABLE AC AD 

lIB 11 16 1~ 14 13 12 II 10 

I 
.--- t--

I 
I 2 3 4 ~ 6 I 8 

1
9 

00UT2 0lH2 DIHI OOUTI AB AA AF AE GNO 

TOP VIEW 

Order Number MM54C910D 
or MM74C910D 

See Package 4 

Order Number MM74C910N 
See Package 16 
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absolute maximum ratings (Note 1) 

Voltage At Any Output Pin 
Voltage At Any Input Pin 
Package Dissipation 
Operating V CC Range 
Standby V CC Range 
Absolute Maximum V CC 
Lead Temperature (Soldering, 10 seconds) 

-Q.3V to V CC +0.3V 
-{).3V to +15V 

500mW 
3.0V to 5.5V 
1.5V to 5.5V 

6.0V 
300°C 

dc electrical characteristics MM54C910/MM74C910 

. operating conditions 

MIN 
Supply Voltage (VCC) 

MM54C910 4.5 
MM74C910 4.75 

Temperature (T A) 
MM54C910 -55 
MM74C910 --40 

(Min/max limits apply across the temperature and power supply range indicated). 

PARAMETER CONDITIONS MIN TYP MAX 

V IN (l) Logical "1" Input Voltage Full Range Vee-1.5 

VIN(O) Logical "0" Input Voltage Full Range 0.8 

IIN(l) Logical "1" I nput Current VIN = 15V 0.005 2 

V IN = 5V 0.005 1 

'IN(O) Logical "0" Input Current V IN = OV -1 -0.005 

VOUT(l) Logical "1" Output Voltage '0 = -150J.1A Vee -0.5 

10 = -400J.1A 2.4 

VOUT(Q) Logical "a" Output Voltage 10 = 1.6 rnA 0.4 

Output Current in High Va = 5V 0.005 1 

I mpedence State Vo = OV -1 -0.005 

Icc Supply Current Vee = 5V 0.05 300 

ac electrical characteristics MM54C91 0/MM74C91 0 

T A = 2SoC, Vee = SV, Cl = SO pF 

PARAMETER MIN TYP MAX 

tACC Access Time trom Address 250 500 

tpo Propagation Delay from ME 180 360 

tSA Address Input Set-Up Time 140 70 

tHA Address I nput Hold Time 20 10 

tME Memory Enable Pulse Width 200 100 

tME Memory Enable Pulse Width 400 200 

tso Data Input Set-Up Time 0 

tHO Data Input Hold Time 30 15 

tWE Write Enable Pulse Width 140 70 

tlH. tOH Delay to TRI-STATE (Note 4) 100 200 

CAPACITANCE 

CIN Input Capacity 

Any Input (Note 2) 5 

COUT Output Capacity 

Any Output (Note 2) 9 

Cpo Power Dissipation Capacity (Note 3) 350 

©IC MASTER 1978 

MAX UNITS 

5.5 V 
5.25 V 

+125 °c 

+85 °c 

UNITS 

V 

V 

J.1A 

J.1A 
"-

J.1A "0 -0 
V :l' 

V 
."0 

c::: 
V 

0 
.~. 

jJA -E .... 
J.1A 

Q) 

rn 
jJA 

CCS 
c::: 
.2 -CCS. 
Z 

UNITS 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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ac electrical characteristics (con't) 
CL = 50 pF 

MM54C910 MM74C910 
T A = -55"C to +125"C T A = -40"C to t85"C 

PARAMETER Vee = 4.5V to 5.5V Vee = 4.75V to 5.25V UNITS 

MIN MAX MIN MAX 

tACC Access Time from Address 860 700 ns 

tpOl' tpoo Propagation Delay from ME 660 540 ns 

tSA Address Input Set-Up Time 200 160 os 

tHA Address I nput Hold Time 20 20 ns 

tME Memory Enable Pulse Width 2aO 260 ns 

tME Memory Enable Pulse Width 750 600 ns 

tso Data Input Set~Up Time 0 a ns 

tHO Data Input Hold Time 50 50 os 

tV-if: Write Enable Pulse Width 200 180 ns 

t 1H . tOH Delay to TRI-STATE (Note 4) 200 200 ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety· of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits_ The table of "Electrical Characteristics" 
provides conditions for actual device operation. 
Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Cpd determines the no load ac power consumption for any CMOS device. For complete explanation see 54C/74C Family Characteristics 
application note. AN-go. 

Note 4: See ac test circuit for tlH. tOH-

typical performance characteristics 

ac 
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Typical Access Time vs Ambient 
Temperature 
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test circuits 
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truth table 

IME I WE I OPERATION I ~~T:_U_T~_I 
L 

L I Wn" 'K'-""« I 
L H Read Data 

H L Inhibit. Store TRI-STATE 

H H Inhibit, Store TRI-STATE 

t1H All Other AC Tasts 
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I
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MM54C920/MM74C920, MM54C921/MM74C921 
1024-bit static silicon gate CMOS RAMs 
general description features 
The MM54C920/MM74C920 256 x 4 random access 
read/write memory is manufactured using silicon gate 
CMOS technology.· Data output is the same polarity as 
data input. Internal latches store address inputs, CES 
and data output. This RAM is specifically designed to 
operate from standard 54/74 TTL power supplies. 
All inputs and outputs are TTL compatible: 

The MM54C921/MM74C921 is identical to the 
MM54C920/MM74C920, except data inputs are 
internally connected to data outputs; the number 
of package leads thereby is reduced to 18. 

Complete address decoding as well as two chip select 
functions, CEl and CES, and TRI-STATE® outputs 
allow easy expansion with a minimum of external com
ponents. Versatility plus high speed and low power 
make these RAMs ideal elements for use in micro
processor, minicomputer as well as main frame memory 
applications. 

• Fast access-250 ns max 

• TRI-STATE outputs 

• low power 

• On-chip registers 

• Single +5V supply 

• Data retained I(Vith Vee as low as 2V 

functiona I descri ption 
The functional description will reference the logic 
diagram of the MM54C920/MM74C920 shown in 
Figure 1. Input addresses and CES are clocked into 
the input latches by the falling edge of STROBE. Input 
setup and hold times must be observed on these signals 
(see timing diagrams). The true and complement address 
information is fed to the row and column decoders 
which access the selected 4-bit memory word. 

o~ 
N~ 
~c.n 
Cr~ 
;:4: n 
tn eD 
,*N 
~O _., 
n~ 

~~ _. --... 
8~ 
~o 

(QCD 
m N 
'*0 CD ... 

O~ 
~~ 
001 L 

en ~ .8 
I-I-o-g-ic-a-n-d-c-o-n-n-e-c-ti-o-n-d-ia-g-r-a-m-s--------------------1 :2l ~ ~ 

»N 5 AO 

AI ADDRESS 

A2 REGISTER ROW 
AND DECODER 

A3 INVERTERS 

A4 

Dll 

012 WRITE 
013 CONTROL 

Dl4 

Sf 

us 

CIT 

WE 

32 
X 
8 

A5 

32 32 
X X 
8 8 

ADDRESS REGISTER 
AND INVERTERS 

A6 

32 
X 
8 

A7 

DATA OUT 
REGISTER 

FIGURE 1. MM54C92Q/MM74C920 Logic Diagram 

Dual-in-Line-Package Dual-in-Line-Package 
Vee A4 WE CIT Sf ITS DO 4 014 DO 3 DI 3 DO 2 Vee A4 wr m S'f m 01/04 01/03 01/02 

22 21 20 19 18 17 16 15 14 13 12 18 17 16 15 14 13 12 11 10 

'- ~ l.- I--
MM54C920/MM74C920 MM54C921/MM74C921 

~ ~ r- I---

-

1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 

A3 A2 AI AD AS AS A7 GNO 011 DO 1 012 
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functional description (con It) 
The addressed word (4 bits) is fed to four sense ampli· 
fiers through the. column decoders. The information 
from the sense amplifiers is retained in the output 
register when STROBE rises. The register drives the 
TRI·STATE output buffers. 

Chip select inputs, CE land CES, have identical functions 
except that CES (Chip Enable Storedl.J!..clocked into a 
latch on the failing edge of SiROBE; CEL (Chip Enabie 
level) is not. 

Note that setup and hold times must be observed on 
CES. Because CEl is not clocked by STROBE, it may 

fall after STROBE has fallen without affecting access 
time. 

The outputs are in a high impedance state when the 
chip is not selected (CES or CEl high) or when writing 
(WE lowl. Note that the information stored in the out· 
put latches will be changed whenever STROBE falls, 
regardless of the logic states of WE, eEL or CES. 

The timing diagrams in Figures 2, 3, and 4 define the 
read, write, and output enable/disable parameters 
respectively. 

absolute maximum ratings 
Supply Voltage, V cc 
Voltage at Any Pin 

7V 

-o.3V to Vee + 0.3V 
Operating Temperature Range 

MM54C920, MM54C921 
MM74C920, MM74C921 

Storage Temperature Range 

-SSOC to +12SoC 
-40° C to +8So C 

-:6SoC to +lS0°C 

de electrical characteristics Vee = S.OV ±10%, T A = Operating Range 

MM54C920, MM54C921 MM74C920, MM74C921 
PARAMETER CONDITIONS UNITS 

VIH 

VIL 

VOHl 

VOH2 

VaLl 

VOL2 

'lL 

Iq 

Icc 

CIN 

Co 

CliO 

VOR 

logical "1" Input Voltage 

logical "0" Input Voltage 

logical "1" Output Voltage 

logical "1" Output Voltage 

logical "0" Output Voltage 

logical "0" Output Voltage 

Input leakage 

Output leakage 

Supply Current 

Input Capacitance 

Output Capacitance 

Data Input/Output Capacitance 

Vee for Data Retention 

IOH = -1.0 mA 

lOUT = a 

IOl = 2.0 mA 

lOUT = a 

OV::;VIN::;Vee 

OV::; Vo ::; Vee, CEl = Vee 

(Note 1) 

(Note 1) 

MM54C921/MM74C921 Only 

CEl = Vee 

Note 1: Capacitance is guaranteed by periodic testing. 

MIN 

Vee-2.0 

0 

2.4 

Vec-o·01 

-1.0 

-1.0 

2.0 

TYP MAX MIN TYP 

Vee Vee-2.0 

0.8 0 

2.4 

Vee -Q.Q1 

0.4 

0.01 

0.001 1.0 -1.0 0.001 

0.001 

I 
1.0 

I 
-1.0 0.001 

I 0.1 10 0.1 

4 7 4 

6 9 6 

8 12 8 

2.0 

ac electrical characteristics Vee = S.OV ±10%, TA = Operating Range 

PARAMETER 
MM54C920, MM54C921 

MIN TYP MAX MIN 

TTL Interface (V IH = Vee - 2.0V, Vil = O.SV, Input tRISE = tFAll = 5 ns, Load = 1 TTL Gate + 50 pF) , 

te Cycle Time 290 120 255 

tAee Access Time From Address 120 275 

tACS Access Time From Strobe 110 250 

tAs Address Setup Time 25 10 25 

tAH Address Hold Time 25 15 

I 
25 

tOE Output Enable Time 60 150 

too Output Disable Time 60 150 

tST Sf Pulse Width (Negative) 150 60 130 

tST ST Pulse Width (Positive) 140 60 125 

twp Write Pulse Width (Negative; 150 SO 130 

tos Data Setup Time 100 40 90 

tOH Data Hold Time 60 25 60 
! I I 

MM74C920, MM74C921 

TYP 

120 

120 

110 

10 

15 

60 

60 

60 

60 

80 

40 

25 
I I 

MAX 

250 

225 

130 

130 

MAX 

Vee V 

0.8 V 

V 

V 

0.4 V 

0.01 V 

1.0 p.A 

1.0 

I 10 

IlA 

p.A 

7 pF 

9 pF 

12 pF 

V 

UNITS 

ns 

ns 

os 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

: ns 

I 

i 
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MM54C929/MM74C929, MM54C930/MM74C930 
1024-.bit static silicon gate CMOS RAMs· 

general description 
The MM54C929/MM74C929 and the MM54C930/ 
MM74C930 1024 x 1 random access read/write 
memories are manufactured using silicon gate CMOS 
technology. These RAMS are specifically designed to 
operate from standard 54/74 TTL power supplies; 
all inputs and outputs are TTL compatible. Data output 
is the same polarity as data input. Internal latches store 
the address inputs and data output. Chip select input 
CS1 serves as a chip strobe, controlling address and data 
latching. The Data-In and Data-Out terminals can be 
tied together for common I/O applications. Complete 
address decoding, three chip select functions 
(MM54C930/MM74C930) and TR I-ST ATE® output 
allow easy memory expansion and organization. The 
MM54C929/MM74C929 differs from the MM54C930/ 
MM74C930 only in that CS1, CS2 and CS3 are internally 
connected together, providing a single chip-select input. 

block and connection diagrams 

AO--.r-, 

Al---+J 

A2---+J 

AJ---+I 
A4---+J 

'-""T""~ 

01 -----+-----!H 

Cs1 
(STROBE) 

Versatility, high speed, and low power make these 
RAMs ideal elements for use in many microprocessor 
minicomputer and main frame memory applications. 

features 
• Fast access-250 ns max 

• TR I-STATE outputs 

• Low power -1 OJ1A max standby 

• On~chip registers 

• Single 5V supply 

• Inputs and output TTL compatible 

• Data retained with VCC as lowas 2V 

• Can be operated common I/O 

DO 

A5 A6 Al AS A9 

FIGURE 1. Block Diagram 

Dual-In-Line Package Dual-In-Line Package 
VCC 01 A9 A8 Al A6 A5 vce eS3 01 WE A9 A8 Al A6 A5 

16 15 14 13 12 11 10 9 18 11 16 15 14 13 12 11 10 

- r- "'--- ~ 

MM54C9291MM14C929 MM54C9301MM14C930 
1024 X 1 1024 X 1 - r- - ~ 

1 2 3 4 5 6 1 8 1 2 3 4 5 6 1 8 9 

~ AD Al A2 A3 A4 DO GNO CS2 CSI AO Al A2 A3 A4 DO GNO 
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absolute maximum ratings 

Supply Voltage, VCC 
Voltage at Any Pin 
Operating Temperature Range 

MM54C929, MM54C930 
MM74C929, MM74C930 

Storage Temperature Range 

7V 
-Q.3V to V CC + 0.3V 

-55°C to +125°C 
-40° C to +85° C 

-6SoC to +150°C 

dc electrical characteristics VCC = 5V ±10%, TA = Operating Range 

PARAMETER CONDITIONS 
MM54C929, MM54C930 

MIN TYP MAX 

VIH Logical "1" Input Voltage VCC-2.0 VCC 

VIL Logical "0 • Input Voltage 0 0.8 

VOHl Logical "1" Output Voltage 10H: -1 mA 2.4 

VOH2 Logical "1" Output Voltage lOUT = 0 VCc-O·Ol 

VOLl Logical "0" Output Voltage 10L = 2 mA 0.4 

VOL2 Logical "0' Output Voltage lOUT = 0 0.01 

IlL Input Leakage OV~VIN~VCC -1.0 0.001 1.0 

10 Output Leakage OV ~ Vo ~ VCC. CS2 or CS3 = VCC -1.0 0.001 1.0 

ICC Supply Current VIN: VCC. Vo: OV 0.1 10 

CIN Input Capacitance (Note 1) 5 

Co Output Capacitance (Note 1) 5 

VoR V CC for Data Retention CS2 or CS3 = VCC 2.0 

Note 1: Capacitance maximum is guaranteed by periodic testing. 

ac electrical characteristics VCC = 5V ±10%, T A = Operating Range 

MM74C929, MM74C930 

MIN TYP MAX 

VCC-2.O VCC 

0 0.8 

2.4 

VCc-O·01 

0.4 

0.01 

-1.0 0.001 1.0 

-1.0 0.001 1.0 

0.1 10 

5 

5 

2.0 

UNITS 

V 

V 

V 

V 

V 

V 

f.J.A 

f.J.A 

f.J.A 

pF 

pF 

V 

MM54C929, MM54C930 MM74C929, MM74C930 
PARAMETER 

TYP MAX 
UNITS 

MIN TYP MAX MIN 

TTL Interface (VIH = VCC - 2V, VIL = o.av, Input tRtSE = tFALL = 5 ns, Load = 1 TTL Gate + 50 pFI 

Cycie: Tiln~ i i 
i40 

i i i i40 i i ns i.e 

I I I I tACC Access Time From Address 100 100 ns 

tACSi Access Time From CS1 

I 
100 

I 
100 ns 

tAS Address Setup Time a 0 ns 

tAH Address Hold Time I 15 15 ns 

tOE Output Enable Time 60 60 ns 

too Output Disable Time 60 60 ns 

- CST Pulse Width (Negative) 60 60 ns tCSl 

tCS1 CST Pulse Width (Positive) 60 I 60 ns 

twp Write Pulse Width (Negative) 80 80 ns 

tDS Data Setup Time 100 100 ns 

tDH Data Hoid Time 0 0 ns 

truth tables 
MM54C929/MM74C929 MM54C930/MM74C930 

CS WE 01 FUNCTION CSf CS2 CS3 WE 01 FUNCTION 

1 X X Output in Hi-Z State X 1 X X X Output in Hi-Z State 

X 0 X Output in Hi-Z State X X 1 X X Output in Hi·Z State 

0 0 0 Write "0," Output in Hi-Z State X X X 0 X Output in Hi-Z State 

0 0 1 Write "1," Output in Hi-Z State 0 0 0 0 0 Write "0," Output in Hi-Z State 

0 1 X Read Data, Output Enabled 0 0 0 0 1 Write "1," Output in Hi-Z State 

X = Don't care 0 0 0 1 X Read Data, Output Enabled 
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MOS EPROMs 

MM170'2A 2048-bit electrically programmable ROM 

general description 
The MM1702A is a 256 word by 8-bit electrically 
programmable ROM ideally suited for uses where fast 
turn-around and pattern experimentation are important. 
The MM1702A undergoes complete programming and 
functional testing on each bit position prior to s~ipment, 
thus insuring 100% programmability. 

The MM1702AQ is packaged in a 24-pin dual-in-line 
package with a transparent lid. The transparent I id allows 
the user to expose the chip to ultraviolet light to erase 
the bit pattern. A new pattern can then be written into 
the device. The MM1702AD is packaged in a 24-pin 
dual-in-line package with a metal lid and is not erasable. 

The circuitry of the MM1702A is entirely static; no 
Iclocks are required. 

A pin-for-pin metal mask programmed ROM, the 
MM 1302 is ideal for large volume production runs of 
systems initially using the MM1702A. 

block and connection diagrams 

AO 

PROGRAM • 

Note; In the read mode a logic 
''I'' at the address inputs and data 
outputs is a high and logic "0" is 
• low. 

AO-A7 

CS 

Pin Names 

Address Inputs 

Chip Select Input 

DOUT 1 - DOUT 8 Data Outputs 

DATA 
OUT 1 

DATA 
OUT 8 

The MM1702A is fabricated with silicon gate technology. 
This low threshold technology allows the design and 
production of higher performance MOS circuits and 
provides a higher functional density on a monolithic 
chip than conventional MOS technologies. 

features 
• Fast programming-30 seconds for all 2048 bits 

• All 2048 bits guaranteed programmable-100% 
factory tested 

• Fully decoded, 256 x 8 organization 

• Static MOS-no clocks required 

• Inputs and outputs DTL and TTL compatible 

• TRI-STATE® outpu{-OR-tie capability 

• Simple memory expansion-chip select input lead 

• Direct replacement for the Intel 1702A 

Dual-tn-line Package 
PRO· 

Voo Vee Vee A3 A4 A5 A6 A7 VGG VB8 CS GRAM 

124 23 22 21 20 19 18 17 16 15 14 13 

~ --

1 2 3 4 5 6 7 8 9 10 
11 r2 

A2 AI AO \'-!oL~~B --~-'O';"'AT"""A"';O-UT""';'-"';""-MS.;.J8 ~ Vee 

T.OP VIEW 

"This pin is the data input lead during programming. 

Order Number MM1702AD 
See Package 6 

Order Number MM1702AQ 
See Package 21 

Pin Connections* 

12 13 14 15 16 22 23 
MODE/PIN 

(Vee) (PROGRAM) (CS) (Vss) (VGG) (Vee) (Vee) 

Read Vee Vee GND Vee VGG Vee Vee 

Programming GND Program Pulse GND V SB Pulsed VGG (V 1L4P) GND GND 

*The external lead connections to the MM1702A differ, depending on whether the device is being programmed or used in 
read mode. (See following table.! In the programming mode, the data inputs 1-8 are pins 4-11 respectively. 
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absolute maximum ratings (Note 1) 

Ambient Temperature 
Storage Temperature 
Power Dissipation 
Read Operation 

Input Voltages and Supply Voltages with 

Respect to Vee 
Program Operation 

Input Vo!tage5 and Supply Voltages 'vv;th 

Respect to Vee 
lead Temperature (Soldering, 10 seconds) 

read operation dc characteristics 

DOC to +70°C 

-65°C to +125°C 
2W 

+0.5V to -20V 

-48V 

TA == DOC to +70°C, Vee = +5V ±5%, Voo = -9V ±5%, VGG =--gV ±5%, unless otherwise noted. Typical values are at nominal 
voltages and T A = 25°C. (Note 2) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

III Address and Chip Select V 1N = O.OV 1 IlA 

Input load Current 
-

ILO Output leakage Current VOUT = O.OV, CS=Vee -2 1 IlA 

1000 Power Supply Current VGG = Vcc, CS = Vee -2 5 10 rnA 

10L = 0.0 rnA, T A = 25°C, 

(Note 2) 

1001 Power Supply Current CS = Vee -2, 10L = 0.0 rnA, 35 50 rnA 

T A = 25°C 

1002 Power Supply Current CS = 0_0, 10L = 0.0 rnA, T A = 25°C 32 46 rnA 

1003 Power Supply Current CS = Vec -2, 10L = 0.0 rnA. 38.5 60 rnA 

T" = O°C 

ICFl Output Clamp Current I V:UT "-1.0V, TA "O:C I 
8 

I 
14 

I 
rnA 

ICF2 Output Ciamp Current I VOUT "-1.0, T A " 25 C 13 rnA 

IGG Gate Supply Current 1 IJ.A 

V 1L1 Input low Voltage for I -1.0 Vce-4.1 V 

TT l Interface 

V 1L2 Input low Voltage for Voo Vcc-6 V 

MOS Interface I I I 
V 1H Address and Chip Vcc -2 vcc+0.3 1 

V 

Select Input High 

Voltage 

IOL Output Sink Current VOUT = 0.45V 1.6 4 rnA 

IOH Output Source Current VOUT = O.OV -2.0 rnA 

VOL Output low Voltage tOL = 1.6 rnA -0.7 0.45 

I 
V 

VOH Output High Voltage 10H = -l00IlA 3.5 4.5 V 

Note 1: Stresses above those listed under" Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
and functional operation of the device at these or at any other condition above those indicated in the operational sections of this specification is 
not implied. Exposure to Absolute Maximum Rating conditions for extended periods may affect device reliability. 
Note 2: Power-Down Option: VGG may be clocked to reduce power dissipation. The average 100 will vary between 1000 and 1001 depending 
on the VGG duty cycle (see typical char,acteristicsl. For this option. please specify MM1702Al. 
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read operation ac characteristics 
T A = o°c to +70°C, Vee = +5V ±5%, Voo = --9V ±5%, VGG = --9V ±5%, unless otherwise noted. 

PARAMETER 

Freq. Repetition Rate 

Previous Read Data Valid 

tAee Address to Output Delay 

tOVGG - Clocked V GG Set-Up (Note 1) 

tcs Chip Select Delay 

teo Output Delay From CS 

too Output Deselect 

toHe Data Out Hold in Clocked V GG Mode (Note 1) 

capacitance characteristics T A = 25°C (Note 3) 

PARAMETER CONDITIONS 

CIN I nput Capacitance All Unused V IN = Vee 
-

COUT Output Capacitance Pins Are CS = Vee 

CVGG V GG Capacitance At ac VOUT = Vee 

(Note 1) Ground VGG = Vee 

Note 3: This parameter is periodically sampled and is not 100% tested. 

read operation switching time waveforms. 

(a) Constant V GG Operation 

~ CYCLE TIME: l/F---j 
V'H "'i10'l. Xc----

ADDRESS V fi 9~ '-__ _ 

",::-=~ ~'"-
V'L 

VOH--+-------""\ ~ 
DATA DATA OUT \ DATA OUT 

OUT INVALID INVALID 

VOL--tI-----------.tA-e-e ---~I --..1---

DESELECTION OF DATA OUTPUT IN OR·TlE OPERATION 

ADDRES<',~X: ~ 
_V'H~~O% 
CS ~ 
VQH~ 

DATA 

V'L tp=-90% Io0l! 

©IC MASTER 1978 

DUT 

VOL ~ 
leo r-

Conditions 01 Test: 
Input pulse ampliludes: 0-4V. I,. I, :. 50 ns_ Dutpulload is 1 TTl gale; measure
men Is made al oulPUI o!Tn gate (!Po::' 15 ns). CL : 15 pF_ 

MIN 

MIN 

TYP 

0.7 

TYP 

8 

10 

MAX 

1 

100 

1 

100 

900 

300 

5 

MAX 

15 

15 

30 

(b) Power-Down Option (Note 1) 

~CVCLE TIME: 111-----1 
V'H -Y-l0% - y--

ADDRESS ..A. ~ 

" ::>( t=."~ 
~

IOVGG [ 

ClOCKED Vee I 
VGG VGG II (NOTE 1) 

t---IAee ---l ~ rr lotte 
- VOH I ------

DATA DATA DUT \ I DATA OUT 
OUT VOL INVALID '=-.:l- INVALID 

'. :5("'''' " "" .,,'"'" ".", .~."'" 
ADDRESS V'l~. (NDTEZ)----.. ::005 

~ r--~----

CS " V'L •. 1 

~ 
'--IOVGG Ioo J I' -

Vee 

CLOCKED j \! 
VGG '\ 

VGG "+-...._-_....T -
f--- :: 50 ns---l 

VQH--+----,. 

DATA OUT 

NOlel: The OUlpul will remain .alid lor IoHC as long as docked VGG IS al Vee- An 
address change may occur IS soon as Ihe OUlpul1S sensed (docked V GG may sl~I"'"1 
Vecl. Data becomes invalid lor lhe old address when docked VGG is relurned 10 VGG . 

NOleZ: If CS makes a transition Irom V,L tOV'H wh~dockedVGG isatVGG . then 
dese&ection of ou.tput occurs at too as shown In Sbllie. operation with constant V GG. 

UNITS 

MHz 

ns 

j.1.s 

j.1.s 

ns 

ns 

ns 

j.1.s 

UNITS 

pF 

pF 

pF 
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prog ramm ing operation dc characteristics 
TA = 25°C, Vcc = OV, V BB = 12V ±10%, CS = OV unless otherwise noted. 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

ILl1P Address and Data Input V 1N = -48V 10 mA 

Load Current 

I 
D ________ ..J \ I 

Load VIN ;:: -48V 10 mA 'Ll2P r ,~,all' allu VGG 

Current 

IBB V BB Supply Load Current (Note 5) 10 100 mA 

loop Peak 100 Supply Load Voo ::: V PROG ::: -48V 200 300 mA 

Current V GG = -35V (Note 4) 

V1HP Input High Voltage 0.3 V 

V 1L1P Pulsed Data Input Low -46 -48 V 

Voltage 

V 1L2P Address Input Low Voltage -40 -48 V 

V 1L3P Pulsed Input Low V DO and -46 -48 V 

Program Voltage 

V 1L4P Pulsed Input Low V GG -35 -40 V 

Voltage 

Note 4: lOOp flows only during VOO. VGG on time. lOOp should not be allowed to exceed 300 rnA for greater than 100/-ls. Average 
power supply current lOOp is typically 40 mA at 20% duty cycle. 

Note 5: The VBB supply must be limited to 100 mA max current to prevent damage to the device. 

programming operation ac characteristics 
T A ~ 25° C, V cc = OV, V BB = ,2V ± I 0%, CS = OV uniess otherwise noted . 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Duty Cycle (Voo , VGG ) 20 % 

'tcppw Program Pulse Width VGG = -35V, Voo ::: 3 ms 

VPROG = -48V 

tow Data Set-Up Time 25 /JS 

tOH Data Hold Time 10 JJ.s 

tvw V oo , VGG Set-Up 100 JJ.s 

tvo V oo , VGG Hold 10 100 JJ.S 

tAcw Address Complement (Note 6) 25 JJ.S 

Set-Up 

tACH Address Complement (Note 6) 25 /JS 

Hold 

tATw Address True Set-Up 10 

I 
/JS 

tATH Address True Hold 10 /Js 

Note 6: All 8 address bits must be in the complement state when pulsed VOO and VGG move to their negative levels. The addresses 
(0-255) must be programmed as shown in the timing diagram until data reads true, then over-programmed 4 times that amount. 
(Symbolized by x + 4)(.) 

~ 
~ 

8 
N 
)It 
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MOS EPROMs 

MM4204/MM5204 
electrically programmable 4096-bit read only memory (EROM) 

general description 
The MM4204/MM5204 is a 4096-bit static Read Only 
Memory which is electrically programmable and uses 
silicon gate technology to achieve bipolar compatiblity. 
The device is a non-volatile memory organized as 512 
words by 8 bits per word. Programming of the memory 
is accomplished by storing a charge in a ceB location by 
applying a -50V pulse. A logic input, "Power Saver," is 
provid~ which gives a 5:1 decrease in power when the 
memory is not being accessed. 

features 

• Field programmable 
• Fast program time: ten seconds typical for 4096-bits 

• Fast access time 
MM4204 
MM5204 

• DTLITTL compatibility 

1.25,us 
1,us 

block and connection diagrams 

Ao 

A, 

A2 
INPUT 

A3 
BUFFERS 

A. 

@IC MASTER 1978 

COUROl 
CIRCUITS 

4096-81T 
EROM 

MATRIX 
512 x 8 

• Standard power supplies 5.0V, -12V 
• Static operation-no clock required 

• Easy memory expansion-TR I-ST A TE® output Chip 
Select input (CS) . 

• "Q" quartz lid version erasable with short wave ultra
violet light (j.e., 253.7 nm) 

• Low power dissipation 

• "Power Saver" control for low power applications 

applications 
• Code conversion 

• Random logic synthesis 

• Table look-up 

• Character generator 

• Microprogramming 

• Electronic keyboards 

~VLL 

...,!LVoo 

""'!-Vsa 

~vss 
4 

+-PROGRAM 

INPUT 
BUFFERS 

POWER SAVER 

PROGRAM 

Dual-In-Line Package 

TOP VIEW 

Order Number MM4204D 
orMM5204D 
See Package 6 

Order Number MM4204Q 
orMM5204Q 

See Package 21 

Voo 
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absolute maximum ratings (Note 1) 

All Input or Output Voltages with 
Respect to V BB Except During Programming 
Power Dissipation 
Operating Temperature Range 

MM5204 

MM4204 
Storage Temperature Range 
Lead Temperature (Soidering, iO seconds; 

+O.3V to -20V 
750mW 

O°C to +70°C 

~55° C to +85° C 
-65°C to +125°C 

..... A ..... O_ 

.lUU l. 

dc electrical characteristics T A within operating temperature range, V LL = OV, V BB = PROGRAM = Vss , 

MM4204: Vss = 5.0V ±10%, VDD = -12V ±10%, MM5204: Vss = 5.0V ±5%, VDD = -12V ±5%, unless otherwise noted. 

TVP 
PARAMETER CONDITIONS MIN 

(Note 7) 
MAX UNITS 

V IL Input Low Voltage Vss-14 Vss-4.2 V 

V IH Input High Voltage Vss-l.5 Vss+0.3 V 

III Input Current V IN = OV 1.0 /lA 

VOL Output Low Voltage IOL = 1.6 mA VLL 0.4 V 

VOH Output High Voltage IOH = --0.8 mA 2.4 Vss V 
-

ILO Output Leakage Current VOUT = OV, CS = V IH 1.0 /lA 

100 Power Supply Current MM5204 T A = ODC, CS = V IH , Power Saver = V IL 28 40.0 mA 

MM4204 T A = O°C, CS = V IH , Power Saver = V 1L 50.0 mA 

MM5204 T A = O°C, CS = V IH , Power Saver = V IH 6.0 8.0 mA 

MM4204 T A = O°C, CS = V IH , Power Saver = V IH 10.0 mA 

Iss MM5204 T A = O°C, CS = V IH , Power Saver = V 1L 42 mA 

MM4204 TA = O°C, CS = V IH , Power Saver = V IL 52 mA 

MM5204 T A = oOe, CS = VIH , Power Saver = V IH 10 mA 

MM4204 T A = O°C, es = VIH , Power Saver ="v IH 12 mA 

ac electrical characteristics T If'. withill operating ten-,perature fange, V LL = OV, V BB = PROGRAM = Vss , 
MM4204: Vss = 5.0V ±10%, VDD = -12V ±10%, MM5204: Vss = 5.0V ±5%, VDD = --12V ±5%, unless otherwise noted. 

PARAMETER CONDITIONS MIN 
TYP 

(Note 7) 
MAX UNITS 

tAee Access Time 

MM5204 T A = 70
De, (Note 4) 0.75 1.0 /lS 

MM4204 T A = 85°C, (Note 4) 1.25 /lS 

tpo Power Saver Set-Up Time 

MM5204 I 1.8 I /lS 

MM4204 2.0 /lS 

teo Chip Select Delay 

MM5204 500 ns 

MM4204 600 ns 

tOH Data Hold Time 30 50 ns 

tooe Chip Select Deselect Time 

MM5204 .30 

I 
300 500 ns 

MM4204 30 300 600 ns 

toop Power Saver Deselect Time 

I MM5204 30 300 500 ns 

MM4204 30 300 600 ns 

CIN Input Capacitance (All Inputs) V IN = Vss , f = 1.0 MHz, (Note 2) 5.0 8.0 pF 

-
COUT Output Capacitance V OUT = Vss , CS = V IH , f = 1.0 MHz, 8.0 15 pF 

(All Outputs) (Note 2) 
I 
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programmer electrical characteristics TA = 25°C, Vss = CS = Power Saver = OV, VLL = OV to -14V, 

unless otherwise speCified, (Note 5). 

PARAMETER CONDITIONS 
TYP 

MIN MAX UNITS 
(Note 7) 

ILO Data Input Load Current VIN = --18V -10 mA 

I ALO Address Input Load Current VIN -, 50V -10 mA 

I LP Program Load Current VIN =-50V -10 mA 

ILss V ss Load Current 50 mA 

ILoo V DO Load Current Voo = PROGRAM = -50V -200 mA 

V IHP Address Data and Power Saver -2.0 0.3 V 

Input High Voltage 

V ILP Address Input Low Voltage -50 -11 V 

Data Input Low Voltage -18 -11 V 

V OHP V DO and Program High Voltage -2.0 0.5 V 

V OLP V DO and Program Low Voltage -50 -48 V 

V SLP V SS Low Voltage 0 0.4 V 

V SHP Vss High Voltage 11.4 12.6 V 

Voo Pulse Duty Cycle 25 % 

tpw Program Pulse Width 0.5 5.0 ms 

tos Data and Address Set-Up Time 40 /1S 

tOH Data and Address Hold Time 0 /1S 

tss Pulsed Voo Set-Up Time 40 100 /15 

tSH Pulsed Voo Hold Time 1.0 /1S 

tss Pulsed Vas Set-Up Time 1.0 /15 

tSH Pulsed Vss Hold Time 1.0 /15 

tpss Power Saver Set-Up Time 1.0 /15 

tPSH Power Saver Hold Time 1.0 /1S 

t R • tF V oo , Program, Address and Data 1.0 /1S 

Rise and Fall Time 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. . 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used except on data inputs during programming 
Logic "1" = most positive voltage level 
Logic "0" = most negative voltage level 

. Note 4: tACC = 1000 ns + 25 (N:') where N is the number of devices wire-OR'd together. 

Note 5: The program cycle should be repeated until the data reads true, then over-programmed 5 times that number of cycles. (Symbolized as 
X + 5X programming). 

Note 6: The EROM is initially programmed with a" "0'5." A VIHP on any data input 80-87 will leave the stored "0'5" undisturbed, and a VILP 
on any data input 80-87 will write a logic "1" into that location. 

Note 7: Typical values are for nominal voltages and T A = 25°C, unless otherwise specified. 

erase specification 
The recommended dosage of ultraviolet light exposure is 6W sec/cm 2 . 

programming 
The MM4204/MM5204 is normally shipped in the un
programmed state. All 4096-bits are at logic "0" state. 
The table of electrical programming characteristics and 
Figure 2 give the conditions for programming of the 
device. In the program mode the device effectively 
becomes a RAM with the 512 word locations selected by 

address inputs AO-AS. Data inputs are 80-87 and 
write operation is controlled by pulsing the Program 
input. Since the EROM is initially shipped with all Ita's," 
a V IHP on any data input 80-87 will leave the stored 
"O's" undisturbed and a V ILP on any data input 80-87 
will write a logic "1" into that location. 
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MM2316A 16,384-bit read only memory 

general description 
The MM2316A is a static MOS 16,384-bit read-only 
memory organized in a 2048-word-by-8-bit format. 
It is fabricated using N-channel enhancement and 
depletion-mode silicon-gate technology which provides 
complete DTLITTL compatibility and single power
supply operation. 

Three programmable chip selects controlling the TR 1-
STATE® outputs allow for memory expansion. 

features 
- Fully decoded 

- Single 5V power supply 

- Inputs and outputs TTL compatible 

- Static operation 

- TR I-STATE outputs for bus interface 

- Programmable chip selects 

- 2048 word by 8-bit organization 

- Maximum access time-450 ns 

applications 

...a 
en ... 
CAl 
CO 
~ 
I 

C-_. ,.. 
~ 
(1) 
Q) 
Q. 

Programming of the memory array and chip-select - Microprogramming 0 
active levels is accomplished by changing one mask - Control logic ::l 
during fabrication. - Table look-up -

---------------------------------------------------------------I~ 
block and connection diagrams logic symbol 

A7 A8 A9 AID Dual-In-Line Package 

AD 

Al 

A6 

CSD 

MEMORY 
MATRIX 
2048 X 8 

01 O~ 03 04 as 06 07 Go 

A7 

A8 

A9 

AID 

AD 

"~ MM2J16A 

A2 

AJ 

A4 

AS 

A6 

TOPVIEW 

vcc 

AD 

Al 
03 A2 

AJ 
04 

A4 

~"' 
AS 

A6 

18 06 A7 

A8 
17 

07 A9 

16 08 
AID 

CS D CS 1 CS 2 

15 CS D 

14 CS 1 

13 
CS 2 

ac test circuit and switching time waveforms 

1372 

SV 

POINT 

Rl 
2.Sk 

TEUT 

, .. ,.± 1m i 
*Inc!udes jig capacitance 

2.4V~ 
ADDRESS . ·1.SV 

DAV .-----------

-I tACCESS r-
OUTPUT Ar-

,5
-
V
--------

CHIPSH:';~ J15V 'i1.5V 

D.4V I -----/1'-------
'-i tSELECT r- -: (OESElECT r---

OUTPUT _ ..... T ..... RI ...... ST_AT ..... E_~<'_ __ O_AT_A_VA_lI_D_...J'j-

3 
(1) 

3 
o 
-< 

08 
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absolute maximum ratings (Note 1) 

Voltage at Any Pin 

Operating Temperature Range 
Storage Temperature Range 
Power Dissipation 

Lead Temperature (Soldering, 10 seconds) 

-o.5V to +7V 
O°C to +70°C 

-65°C to +150°C 

lW 
300°C 

dc electrical characteristics (T A within operating temperature range, VCC= 5V ±5%, unless otherwise noted). 

PARAMETER 
(Note 3) 

Input Current (I LI) 

Logical "1" Input Voltage (VIH) 

Logical "0" Input Voltage (VI Ll 

Logical "1" Output Voltage (VOH) 

Logical "0" Output Voltage (VOL) 

Output Leakage Current (I LOH) 

Output Leakage Current (I LOL) 

Power Supply Current (lCC1) 

(Note 4) 

capacitance 

PARAMETER 
(Note 3) 

CONDITIONS 

VIN = 0 to VCC 

IOH = -100 /lA 

IOL = 2 mA 

VOUT = 4V, CS = 2.2V 

VOUT = 0.45V, CS = 2.2V 

All tnputs = 5.25V, Data 

Output Open 

CONDITIONS 

Input Capacitance (All 

Inputs) (CIN), (Note 4) 

VIN = OV, T A = 25°C, f = 1 MHz, (Note 2) 

• Output Capacitance 

(COUT), (Note 4) 

VOUT = OV, T A = 25°C, f = 1 MHz, 

(Note 2) 

ac electrical characteristics 

MIN 

2.0 

-0.5 

2.2 

MIN 

(T A within operating temperature range, VCC = 5V ±5%, unless otherwise specified). 

See ac test circuit and switching time waveforms. 

PARAMETER 
CONDITIONS MIN 

(Note 3) 

tACCESS See ac Load Circuit. All Times Measured 

to 1.5V Level with tr and tf of Input 

< 20 ns 

tSELECT See ac Load Circuit. All Times Measured 

to 1.5V Level with tr and tf of Input 

< 20 ns 

tDESELECT See ac Load Circuit. All Times Measured 

to 1.5V Level with tr and tf of Input 

<20 ns 

TYP 
(Note 4) 

40 

TYP 

(Note 4) 

TYP 
(Note 4) 

MAX 

10 

VCC+l.0 

0.8 

0.45 

10 

-20 

98 

MAX 

7.5 

15.0 

MAX 

450 

300 

300 

UNITS 

/lA 

V 
~ 

V 

V 

V 

/lA 

/lA 

mA 

UNITS 

pF 

pF 

UNITS 

ns 

ns 

ns 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: Capacitance is guaranteed by periodic testing. 

Note 3: Positive true logic notation is used: logical "1" = most positive voltage level, logical "0" = most negative voltage level. 

Note 4: Typical values are for T A = 2SoC and nominal supply voltage. 
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First published to serve you in '1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 
The 1978 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys
tems and subsystems sold through distribu
tors. 
It encompasses the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub
assembly and panel components, hardware, 
production equipment and tools, test instru
mentation, power sources, wire and cable, and 
chemicals. 
The MASTER CATALOG is divided into four 
basic sections: 

The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for 
both manufacturers and products. Manufacturers 
names are bold-faced. 
The MANUFACTURERS' CATALOG SECTION is 
a collection of their respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 
The MANUFACTURERS DIRECTORY is an alpha
betical listing of all manufacturers whose prod
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributors are'included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging in this edition. 

United T echnicai Pubiications, inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N. Y. 11530 



ttlEC Inc. /-LPD411-E 
ILPD411 
IL PD411-1 
fLPD411-2 
ILPD411-3 
ILPD~11-4 

FULLY DECODED RANDOM ACCESS MEMORY 
DESCRIPTION The IlPD411 Family consists of six 4096 words by 1 bit dynamic N-channel MOS 

RAMs. They are designed for memory applications where very low cost and large bit 
storage are important design objectives. The IlPD411 Family is designed using dynamic 
circuitry which reduces the standby power dissipation. 

Reading information from the memory is a non-destructive. Refreshing is easily 
accomplished by performing one read cycle on each of the 64 row addresses. Each 
row address must be refreshed every two milliseconds. The memory is refreshed 
whether Chip Select is a logic high or a logic low. 

F EATUR ES All of these products are guaranteed for operation over the 0 to 70° C temperature 
_ range. 

Important features of the IlPD411 family are: 

• Low Standby Power 

• 4096 words x 1 bit Organization 
• A single low-capacitance high level clock input with solid ±1 volt margins. 

• Inactive Power/0.3 mW (Typ.) 
• Power Supply: + 12, +5, - 5V 
• Easy System Interface 

• TTL Compatible (E~cePt CE) 
• Address Registers on the Chip 
• Simple Memory Expansion by Chip Select 
• Three State Output and TTL Compatible 
• 22 pin Ceramic Dual-in-Line Package 
• Replacement for INTEL'S 2.107B, TI'S 4060 and Equivalent Devices.-
• 4 Performance Ranges: 

ACCESS TIME RIW CYCLE RMW CYCLE REFRESH TIME 

,uPD411-E 350 ns SOO ns 960 ns 1 ms 

,uPD411 300 ns 470 ns 650 ns 2 ms 

,uPD411-1 250 ns 470 ns 640 ns 2 ms 

,uPD411-2 200 ns 400 ns 520 ns 2 ms 

,uPD411-3 150 ns 3S0 ns 470 ns 2 ms 

,uPD411-4 135 ns 320 ns 320 ns 2 ms 

PIN CONFIGURATION 
Vss Vss PIN NAMES 

Ag AS AO-All -Address Inputs 

A10 A7 
AO-A5 Refresh Addresses 

CE Chip Enable 
All A6 CS Chip Select 

CS 
~PD VDD 

DIN 411 CE 

DIN Data Input 

DOUT Data Output 

WE Write Enable 

DOUT NC VDD Power (+12Vl 

AO A5 
VCC i Power (+5Vl 

VSS Ground 
Al A4 VSS Power (-5Vl 

A2 A3 
NC No Connection 

VCC WE 

Rev/2 
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CE Chip Enable 

A single external clock input is required. All read, write, refresh and read-modify-write 
operations take place when chip enable input is high. When the chip enable is low, the 
memory is in the low power standby mode. No read/write operations can take place 
because the chip is automatically precharging. 

CS Chip Select 

The chip select terminal affects the data in, data out and read/write inputs. The data 
input and data output terminals are enabled when chip select is !o\N. The chip select 
input must be low on or before the rising edge of the chip enable and can be driven 
from standard TTL circuits. A register for the chip select input is provided on the chip 
to reduce overhead and simplify system design. 

WE Write Enable 

The read or write mode is selected through the writeenable input. A logic high on the 
WE input selects the read mode and a logic low selects the write mode. The WE 
terminai can be driven from standard TTL circuits. The data input is disabled when the 
read mode is selected. 

AO-A 11 Addresses 

All addresses must be stable on or before the rising edge of the chip enable pulse. All 
address inputs can be driven from standard TTL circuits. Address registers are pro
vided on the chip to reduce overhead and simplify system design. 

DIN Data Input 

Data is written during a write or read-modify-write cycle while the chip enable is high. 
The data in terminal can be driven from standard TTL circuits. There is no register on 
the data in terminal. 

DOUT Data Output 

The three state output buffer provides direct TTL compatibility with a fan-out of two 
TTL gates. The output is in the high-impedance (floating) state when the chip enable 
is low or when the Chip Select input is high. Data output is inverted from data in. 

Refresh 

Refresh must be performed every two milliseconds by cycling through the 64 addresses 
of the !O'.AJer-crder-<lddrass inputs AU through A5 or uy addressing every row within any 
2* -millisecond period. Addressing any row refreshes all 64 bits in that row. 

The chip does not need to be selected during the refresh. !f the chip is refreshed during 
a wr~te mode, the chip select must be high. 

*/lPD411-E = 1 millisecond refresh period, 

AO -oVDD 
Al ROW 

A2 DECODE 64 MEMORY --0 VCC 

A3 A.ND ARRAY --0 VSS 

A4 
BUFFER 64 X 64 -oVBB 

REGISTER 
A5 

64 

CE 
TIMING 

GENERATOR COLUMN DECODE 

DIN AND BUFFER 

WE REGISTER 
CS 

b 
DOUT 

A6 A8 A10 
A7 Ag Al1 
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ILPD411 
ABSOLUTE MAXIMUM 

RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE 

©IC MASTER 1978 

Operating Temperature . 
Storage Temperature 
All Output Voltages . . 
All Input Voltages ... . 
Supply Voltage VOO .. . 
Supply Voltage Vee 
Power OissiQati,oR . . . 

Note: <D Relative to VSS 

pPD411 FAMilY 
(EXCEPT 411-4) 

... oOe to +70°C 
':"55°e to +150o e . 
-0.3 to +20 Volts 
-0.3 to +20 Volts 
-0.3 to +20 Volts 
-0.3 to +20 Volts . 
........ 1.0W 

, pPD411-4 

· .. '. +10
o
e to +55°e 

· .. -55°C to +150
o
e 

-0.3 to +25 Volts <D 
-0.3 to +25 Volts' <D 
-0.3 to +25 Volts <D 
-0.3 to +25 Volts <D 
· ......... 1.5W 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 2SoC 

Ta = o°C to 70°C, Voo = +12V !5%, VCC = +5V '5%, VBB = -5V '5%, VSS = OV, 

Except VOO = +15V ;5% for 4114. 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP <D MAX 

Input Load Current III 0.01 10 /J.A VIN = VIL MIN to VIH MAX 

CE Input Load Current ILC 0.01 10 /J.A VIN = VILC MIN to VIHC MAX 

Output Leakage Current 
ILO 0.01 '10 /J.A 

CE = VILC or CS = VIH 

for High Impedance State Vo = OV to 5.25V 

VOO Supply Current 
IOOOFF 

during CE off 
20 200 /J.A CE = 1.0V to 0.6V 

VOO Supply Current 
IOOON 35" 60' mA CE = VIHC. Ta = 25 C 

during CE on 

Average VOO Current 
t 

Ta = 25 C 

/J.P0411-E IOOAV 29 60 mA Cycle Time = 800 ns 

jlP0411 IOOAV 37 60 mA Cycle Time = 470 ns 

I'P0411-1 IDDAV 37 60 mA Cycle Time = 470 ns 

I'PD411-2 IOOAV 37 60 mA Cycle Time = 400 ns 

I'PD411·3 IOOAV 41 65 mA Cycle Time = 380 ns 

I'P0411-4 IOOAV 55 80 mA Cycle Time = 320 ns 

VBB Supply Current @ IBB 5 100 I'A 

VCC Supply Current 
ICC OFF 0.01 10 )lA CE = VILC or CS = VIH 

during CE off @ 

Input Low Voltage VIL ·1.0 0.6 V 

Input High Voltage VIH 2.4 @) VCC+l V 

CE Input Low Voltage VILC -1.0 0.6 V 

CE Input High Voltage VIHC VOO-l VDO VOO+l V 

Output Low Voltage VOL 0 0.40 V IOl = 3.2mA 

Output High Voltage VOH 2.4 VCC V IOH = ·2.0 mA 

Notes: <D Typical values are for T a = 25'"C and nominal power supply voltages. 

@ The IBB current is the sum of all leakage currents. 

@ During CE on VCC supply current is dependent on output loading. 

VCC is connected to output buffer only. 

@) 3.5V for I'P0411-E 

® 65 mA for jlPQ411·3 

80 mA for )lPD411-4 

® 41 mA for jlP0411·3 

55 mA for I'PD411-4 

Ta = 0" - 7f1'C 

PARAMETER SYMBOL 

Address Capacitance, CS CAD 
CE Capacitance CcE 
Data Output Capacitance CoUT 
DIN and WE Capacitance CIN 

LIMITS 

MIN TYP 

4 

18 

5 

8 

TEST 
UNIT 

CONDITIONS MAX 

6 pF VIN = VSS 
27 pF VIN = VSS 
7 pF VOUT=OV 

10 pF VIN = VSS 
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READ CYCLE 
Ta = O°C to 70°C, VOO = 12V ! 5%, VCC = 5V! 5%, VBB = -5V ! 5%, VSS = OV, unless otherwise noted, 
Except VOO = +15V ! 5% for 411-4 

LIMITS 

PARAMETER SYMBOL /lPD411-E /lPD411 /lPD411-1 "PD411-2 "PD411-3 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

Time Between Refresh tREF 1 2 2 2 2 

Address to CE Set Up Time tAC 0 0 0 0 0 

Address Hold Time tAH 150 150 150 150 150 

CE Off Time tcc 380 130 170 130 130 

CE Transition Time tT 0 40 0 40 0 40 0 40 0 40 

CE Off to Output High tCF 0 130 0 130 0 130 0 130 0 130 
Impedance State 

Cycle Time ttv 800 470 470 400 380 

CE on Time tCE 380 3000 300 3000 260 3000 230 3000 210 3000 

CE Output Oelay tco 330 280 230 180 130 

Access Time tACC 350 300 250 200 150 

CE to WE tWL 40 40' 40 40 40 

,WE to CE on twc 0 0 0 0 0 

WRITE CYCLE 
Ta = O'C to 70

c
C, VOO = 12V t 5%, VCC = 5V! 5%, VBB = -5V! 5%, VSS = OV, unless otherwise noted, 

Except VOO = +15V ! 5% for 411-4 

LIMITS 

PARAMETER SYMBOL /lPD411-E "PD411 "PD411-1 /lPD411-2 /lPD411-3 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

Cycle Time tcv 800 470 470 400 380 

Time Between Refresh tREF 1 2 2 2 2 

Address to CE Set Up Time tAC 0 0 0 0 0 

Address Hold Time tAH 150 150 150 150 150 

CE Off Time tcc 380 130 170 130 130 

CE Transition Time tT 0 40 0 40 0 40 0 40 0 40 

CE Off to Output High tCF 0 130 0 130 0 130 0 130 0 130 
Impedance State 

CE on Time tCE 380 3000 300 3000 260 3000 230 3000 210 3000 

WE to CE off tw 200 180 180 150 150 

CE to WE tcw 380 300 260 230 210 

OIN to WE Set upCD tow 0 0 0 0 0 

0IN Hold Time tOH 40 40 40 40 40 

I HHe: P,dC"CI \J\1;""' ... h •... - I """ 1'101"\ I .nn .~~ 

I "'" I IVU I I L~ I I IUV I I ,QV I I .. _. 

Note' CD If WE is low before CE goes high then OIN must be valid when CE goes high. 

READ-MODIFY-WRITE CYCLE 
Ta = 0 C to 70' C, VOD = 12V , 5%, VCC = 5V ; 5%, VaB = -5V ! 5%, VSS = OV, unless otherwise noted, 
Except VOO = +15V , 5% for 411·4 

LIMITS 

PARAMETER SYMBOL "PD411-E "PD411 /lPD411-1 /lPD411-2 "PD411-3 

MINIMAX MIN MAX MIN MAX MIN MAX MIN MAX 

Read-Modify-Write tRWC 960 650 640 520 470 
IRMWI Cycle Time 

Time Between Reiresh tREF I 1 2 21 2 2 

1 Address 10 CE Set Up Time tAC 0 0 0' 0 I 0 

Address Hold Time tAH 150 150 150 150 150 
-

CE Off Time tcc 380 130 170 130 130 

CE Transition Time tT 0 40 0 40 0 40 0 40 0 40 

CE Off to Output High tCF 0 130 0 130 0 130 0 130 0 130 
Impedance State 

CE Width During RMW tCRW 540 3000 480 3000 430 3000 350 3000 300 3000 

WE to CE on twc 0 0 0 0 0 

WE to CE off tw 200 180 180 150 150 

WE Pulse Width twp 200 180 180 150 100 

DIN to WE Set UP tDW 0 0 0 I 0 0 

DIN Hold Time tOH 40 40 40 40 40 

_CE to Output Display tco 330 280 230 180 130 

Access Time 'ACC 350 300 250 200 150 
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MIN MAX 

2 

0 

100 

80 

0 40 

0 130 

320 

200 3000 

115 

135 

40 

0 

/lPD411-4 

MIN MAX 

320 

2 

0 

100 

80 

0 40 

0 130 

200 3000 

65 

200 

0 

40 

--00 I 

"PD411-4 

MIN MAX 

320 

2 

0 

100 

80 

0 40 

0 130 

200 3000 

0 

65 

65 

0 

40 

115 

135 

UNIT 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ms 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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AC CHARACTERISTICS 
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I'PD411 
TIMING WAVEFORMS 

©IC MASTER 1978 

CE 

HIGH 
IMPEDANCE 

READ CYCLE <D 

~------------Icr--------------~ 

1--------- ICO ------i 
~~--t----+ 

UNDEFINED 

---~1-o0------------- IACC ____________ ..., 

Notes: CD For refresh cycle row and column addresses must be stable tAC and remam 

stable for entire tAH period. 

@ VOO ·~2V is the reference level for measuring timing of CEo 

@ VSS +2V is the reference level for measuring timing of CEo 

@) VIHMIN is the reference level for measuring timing of the addresses. es, 
WEand D,N. 

(§) VllMAX is the reference level for measuring timing of the addresses. es, 
WEand D,N. 

® VSS +2.0V is the reference level for measuring timing of DOUT

(J) VSS +O.8V is the reference level for measuring timing of DOUT· 

WRITE CYCLE 

CE 

Dour 

-------~---------------------+---~ 
Notes' CD voo -2V is the reference level for measuring timing of CEo 

o Vss +2V is the reference level for measuring timing of CEo 

@ VIHMIN is the reference level for measuring timing of the addresses. Cs. 
WE and D,N. 

@ VILMAX is the reference level for measurmg timing of the addresses. CS, 
WE and D,N' . 

READ-MODI FY-WR ITE CYCLE 

~-------------------IRWC----------------------~ 

tCRW 

CE 

V ,HC 

V,LC 

V,H 

V,L 

V,H 

V,L 

V ,H 

V ,L 

VOH 

VOL 

~---+~------~l~-----------------------+~--~ r---~--VIH 
AO-All 
ANDCS 

"F---+-+-------=zr '-------------=------------I-+----.J "'---+--- v, L 

1t:==~========~~======~~::~1~--~--------~---VIH 

-----+----~----------------~~~~------------~~~r_----_+---VIH. 

DIN CAN CHANGE 

____ -+ ____ ~----------------J~~--------------+_--~'------_+---VIL 

--- - -1---------,. J.:~-----___i--__i 
UNDEFINED 

Dour -HIGH 
IMPEDANCE -- -1 .... -0-. ---------IACC _____ --i~--,------------+---1f-....;.---1f-- VOL 

Note CD WE must be at VIH unlll end of tCO. 
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IOOAV - Ta 

~-I--4--"'SPEC lIMIT+-+--r--t--I 

:;( 50 t--1r--+--+--+-+--+--+--+--+---f .s 
> « 
o 

1.25 

1.0 

/IMIN~MUJ CY~LE ;IME~ r--

\ ! 

\ 
\ '" tCE = CONST. 

_0 : I-I-irrrfr Itl :,: IIIII IlB fj 
'<\. 
'J I I 

0 

-50 

·40 

:;( ·30 .s 
:I: 

_0 

·20 

·10 

14 

13 

~ 
0 12 0 

> 

11 

10 

25 50 

'" i' t'-.. 1'\ >-

""- ~ 0;., 
"~C 
~ r'\. 

r". ~ 
I ......... 

f- SPEC LIMIT: ·2mA,2.4V 

I I I I· I I 

VOH (VI 

VOO - VBB 

75 

~ 
~ 

~ '< I I I I 
GUARANTEEO 

rE~Y 
~~~- >-- OPERATING REGION -

~,U .. v I'? ::v~ 
,.:,.~ ,.~ 

I 
II 

~ 

·3 ·4 

V 

-
"\",}'" 

10c. 

/' V~ 
·6 

VBB (VI 

,/'" 
"." 

/ 
,/ 

·7 ·8 

:;( 
.s 

..J 
_0 

u. 
w 
!!-

50 

40 

30 

20 

10 

[/ 
0 

10 

NORMALIZED CYCLE TIME 

IOL - VOL 

/ 
/ 

/ 

/ 

00 V V 
<;) V ~'b¥ 0(, 

V~/ 
/ V 

.I: ,/ 
0'" SPEC LIMIT: 3.2mA,O.4V ~ 

• I I I 

I I 
i_ i 

SPEC LIMIT: 2 ms 

I ~ I 
I I 

20 40 
Ta (oC) 

I I 

-...... 

"'-r-..... 

60 

Power consumption = VDD x 'DDAV + VBB x 'BB· 

Typical power dissiption for each product is shown below. 

mW (TYP.) CONDITIONS 

~PD411-E 350 T a = 25° C, tcy = 800ns, tCE = 380ns 

Il PD411 450 Ta = 25° C. tcy = 470ns, tCE = 300ns 

~PD411-1 450 T a = 25° C, tCY = 470ns, teE = 260ns 

~PD411-2 450 T a = 25° C, tcy = 400ns, tCE = 230ns 

~PD411-3 550 Ta = 25° C, tcy = 38Ons, tCE = 210ns 

~PD411-4 660 T a = 25° C, tCY = 320ns, tc E = 200ns 

See above curves for power dissipation versus cycle time. 
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(Except 411-4) 
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JLPD411 
CURRENT WAVEFORMS 

PACKAGE OUTLINE 
JlPD411D 

@IC MASTER 1978 

CE(V) 

ICE (rnA) 

100 (rnA) 

IBB (rnA) 

] 

:~ 
120 

80 

40 

0 

40 

20 

0 

-20 

-40 

0 100 

I 

T'\ 

ITEM 

A 

B 
C 
D· 

E 
F 

G 
H 
I 
J 
K 
L 
M 

200 300 400 500 

\ C 
\/ 

n 
• 

IOOON 

-"'~-M 

MILLIMETERS INCHES 

27.43 MAX 1.079 MAX 

1.27 MAX 0.05 MAX 

2.54 ± 0.1 0.10 

0.42 ± 0.1 0.016 

25.4 ± 0.3 1.0 

1.5 ± 0.2 0.059 

3.5 ± 0.3 0.138 

3.7 ± 0.3 0.145 

4.2 MAX 0.165 MAX 

5.08 MAX 0.200 MAX 
10.16 ± 0.15 0.400 
9.1 ± 0.2 0.358 
0.25 ± 0.05 0.009 

SP411-8-77-GY-CAT 
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4096 BIT DYNAMIC RAMS 
The ,uPD411 A Family consists of four 4096 words by 1 bit dynamic N-channel MOS 
RAMs. They are designed for rnernory appiications where very iow cost and iarge bit 
storage are important design objectives. The pPD411 A Family is designed using 
dynamic circuitry which reduces the standby power dissipation. 

Reading information from the memory is non-destructive. Refreshing is easily 
accomplished by performing one read cycle on each of the 64 row addresses. Each 
row address must be refreshed every two milliseconds. The memory is refreshed whether 

. Chip Select is a logic high or a logic low. 

• Low Standby Power 

• 4096 words x 1 bit Organization 

• A single low-capacitance high level clock input with solid ±1 volt margins. 

• I nactive Power 0.7 mW (Typ.) 

• Power Supply + 12, +5, -5V 

• Easy System Interface 

• TTL Compatible (Except CE) 

• Address Registers on,the Chip 

• Simple Memory Expansion by Chip Select 

• Three State Output and TTL Compatible 

• 22 pin Plastic Dual-in-Line Package 

• Replacement for INTEL's 21078, TI's 4060 and Equivalent Devices. 

• 4 Performance Ranges: 

ACCESS TIME R/WCYCLE RMWCYCLE REFRESH TIME 

!1PD411A·E 350 ns 800 ns 960 ns 1 ms 

!1PD411A 300 ns 470 ns 650 ns 2 ms 

!1PD411Al 250 ns 430 ns 600 ns 2ms 

!1PD411A·2 200 ns 400 ns 520 ns 2 ms 

PIN NAMES \/ ........ Vss '00 

Ag AS AO-All Address Inputs 

AlO A7 
AO-A5 Refresh Addresses 

CE Chip Enable 

An A6 CS Chip Seiect 

cs 
pPD VDD 

DIN 411A CE 

DIN I Data Input 

DOUT Data Output 

WE Write Enable 

DOUT NC VDD Power (+12V) 

AO A5 
VeC Power (+5V) 

VSS I Ground 

A1 A4 VBB (power -5V) 

A2 A3 
NC No Connection 

VCC WE 
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JLPD411A-E 
J-LPD411A 
JLPD411A-1 
jLPD411A-2 

DESC R I PTI ON 

FEATURES 

PIN CONFIGURATION 
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p.PD411A 
FUNCTIONAL 
DESCRIPTION 

BLOCK DIAGRAM 

©IC MASTER 1978 

CE Chip Enable 

A single external clock input is required. All read, write, refresh and read-modify-write 
operations take place when chip enable input is high. When the chip enable is low, the 
memory is in the low power standby mode. No read/write operations can take place 
because the chip is automatically precharging. 

CS Chip Select 

The chip select terminal affects the data in, data out and read/write inputs. The data 
input and data output terminals are enabled when chip select is low. The chip select 
input must be low on or before the rising edge of the chip enable and can be driven 
from standard TTL circuits. A register for the chip select input is provided on the chip 
to reduce overhead and simplify system design. 

WE Write Enable 

The read or write mode is selected through the write enable input. A logic high on the 
WE input selects the read mode and a logic low selects the write mode. The WE 
terminal can be driven from standard TTL circuits. The data input is disabled when the 
read mode is selected. 

AO-A11 Addresses 

All addresses must be stable on or before the rising edge of the chip enable pulse. All 
address inputs can be driven from standard TTL circuits. Address registers are pro
vided on the chip to reduce overhead and simplify system design. 

DIN Data Input 

Data is written during a write or read-modify-write cycle while the chip enable is high. 
The data in terminal can be driven from standard TTL circuits. There is no register on 
the data in terminal. 

DOUT Data Output 

The three state output buffer provides direct TTL compatibility with a fan-out of two 
TTL gates. The output is in the high-impedance (floating) state when the chip enable 
is low or when the Chip Select input is high. Data output is inverted from data in. 

Refresh 

Refresh must be performed every two milliseconds by cycling through the 64 addresses 
of the lower-order-address inputs AO through A5 or by addressing every row within any 
2*-millisecond period. Addressing any row refreshes all 64 bits in that row. 

The chip does not need to be selected during the refresh. If the chip is refreshed during 
a write mode, the chip select must be high. 

*~PD411A-E = 1 millisecond refresh period. 

Ao 
A, 
A2 

A3 o--~...-t 

A4 o---~ 
A5 

CE "o--~ 
TIMING 

GENERATOR 

CELL MATRIX 

64 x 64 

~VDD 

~VCC 

~vss 

~vBB 

.... --00 CS • 

WE 

I/O 
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Operating Temperature ................................ O°c to +70°C 
Storage Temperature, ............................... -55°C to +150°C 
Output Voltage <D ................................. +20 to -0.3Volts 
All Input Voltages CD ............................... +20 to -0.3 Volts 
Supply Voltage VOO CD ............................. +20 to -0.3 Volts 
Supply Voltage Vee <D ............ · ................. +20 to -0.3 Volts 
Supply Voltage VsS CD .............................. +20 to -0.3 Volts 
Pc\,ver Dissipation 

~ Note: <D Relative to Vss. 

1 nUl 
I.VVV 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

Ta = oOe to 70°C, Voo = +12V ± 10%, Vee = +5V ± 10%, Vss = -5V ± 10%, VSS = OV 

LIMITS 

PARAMETER SYMBOL MIN. TYP. CD MAX. UNIT TEST CONDITIONS 

Input Load Current III 0.01 10 flA VIN = VIL MIN to VIH MAX 

CE Input Load Current ILC 0.01 10 flA VIN = VILC MIN to VIHC MAX 

Output Leakage Current 
ILO 0.01 ±10 flA 

CE = VILC or CS = VIH 
for High I mpedance State Vo = OV to 5.25V 

VDD Supply Current 
100 OFF 50 200 f1A CE = -1.0V to 0.6V 

during CE off 

VDD Supply Current 
IDDON 35 50 mA CE = VIHC, Ta = 25°C 

during CE on 

Average VDD Current Ta = 25
v
C 

flPD411A-E IDDAV 25 40 mA Cycle Time = 800 ns 

flPD411A IDDAV 38 
I 

55 mA Cycle Time = 470 ns 
,uP0411A-l Inn AV :iR 55 m.A. I Cyde Ti!'!'"!e = 430 m 
flPD411A-2 II~~AV 38 55 mA Cycle Time = 400 ns 

VBB Supply Current ~ IBB 5 100 f1A 

VCC Supply Current 
ICC OFF 0.01 10 flA CE = VILC or CS = VIH 

during CE off @ 

Input Low Voltage VIL • -1.0 0.6 V 

Input High Voltage VIH 2.4 VCC + 1 V 

CE Input Low Voltage VILC -1.0 0.6 V 

CE Input High Voltage ViHC VDD 1 VDD VDO + 1 V 

Output Low Voltage VOL 0 0.40 V IOL = 3.2 mA 

Output High Voltage VOH 2.4 Vce V IOH = -2.0 mA 

Notes: CD Typical values are for T a = 25°C and nominal power supply voltages. 
Q) The I BB current is the sum of all leakage currents. 
@ During CE on Vee supply current is dependent on output loading. 

Ta = O°C to 70°C, VDD = +12V ± 10%, VCC =+5V ± 10%, VBB = -5V ± 10%, VSS = OV 

LIMITS TEST 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT CONDITIONS 

-Address Capacitance CAD 6 pF VIN = VSS 

CS Capacitance CCS 6 pF VIN = VSS 

DIN Capacitance CIN 6 pF VIN = VSS 

DOUT Capacitance COUT 7 pF VOUT = VSS 

WE Capacitance CWE 7 pF VIN = VSS 

CE Capacitance CCEl 27 pF VIN = VSS 

CCE2 22 pF VIN = VDD 
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ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE 
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p.PD411A 
AC CHARACTERISTICS READ CYCLE 

Ta; O·C t070·C, VDD; 12V ± 10%, VCC; 5V ± 10%, VBB ;-5V ± 10%, VSS ;OV, unless otherwise noted. 

LIMITS 

~P0411A-E ~P0411A ~0411A-l ~P0411A-2 

PARAMETER SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX UNIT TEST CONDITIONS 

Time Between Refresh tREF 1 2 2 2 ms 

Address to CE Set Up Time tAC 0 0 0 0 ns 

Address Hold Time tAH 150 150 150 150 ns 

CE Off Time tcc 380 130 130 130 ns 
tT ; tr = tf = 20 ns 

CE Transition Time tT 0 40 0 40 0 40 0 40 ns 
CL = 50 pF 

CE Off to Output High 
tCF 0 130 0 130 0 130 0 130 ns Load = lTTL Gate 

Impedao:'Ce State 

Cycle Time tCY 800 470 430 400 ns 
V ref = 2.0 or 0.8 Volts 

CE on Time tCE 380 3000 300 3000 260 3000 230 3000 ns 

CE Output Delay tco 330 280 230 180 ns 

Access Time tACC 350 300 250 200 ns 

CE toWE tWL 40 40 40 40 ns 

WE to CE on tWc 0 0 0 0 ns 

WRITE CYCLE 

Ta = O°C to 70°C, VDD; 12V ±10%, VCC; 5V ± 10%, VBB = -5V ± 10%, VSS = OV, unless otherwise noted. 

LIMITS 

~PD411A-E ~D411A ~PD411A-l ~D411A-2 

PARAMETER SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX UNIT TEST CONDITIONS 

Cycle Time tCY 800 470 430 400 ns 

Time Between Refresh tREF 1 2 2 2 ms 

Address to CE Set Up Time tAC 0 0 0 0 ns 

Address Hold Time tAH 150 150 150 150 ns 

CEOff Time tec 380 I 130 130 130 ns 

CE Transition Time tT 0 40 0 40 0 40 0 40 ns 
tT = tr ; tf = 20 ns 

CE Off to Output High 
tCF 0 130 0 130 0 130 0 130 ns CL; 50 pF 

Impedance State 

CE on Time 380 3000 300 3000 260 3000 230 3000 
Load; ITTL Gate 

tCE ns 

WE toCE off T:I/V 200 180 180 150 ns 
Vref = 2.0 or 0.8 Volts 

CE toWE tcw 380 300 260 230 ns 

DIN to WE Set Up (1) tDW 0 0 0 0 ns 

DIN Hold Time tDH 40 40 40 40 ns 

WE Pulse Width tWP 200 180 180 150 ns 

-
Note:<D If WE is low before CE goes high then DIN must be valid when CE goes high. 

READ-MODI FY-WRITE CYCLE 

T.=o"Cto 70·C, VDD = 12V ± 10%, VCC = 5V ± 10%, VSS = ·5V ± 10010, VSS =OV, unless otherwise noted. 

LIMITS 

~PD411A-E ~PD411A ~PD411A·l ~PD411A-2 

PARAMETER SYMBOL MIN MAX MIN MAX IIIIIN MAX MIN MAX UNIT TEST CONDITIONS 

Read-Modify·Write (RMW) 
tRWC 960 

CydeTime 
650 600 520 ns 

Time Between Refresh tREF 1 2 2 ' 2 ms ! 

Address to CE Set Up Time tAG 0 ! 0 0 0 ns 

Address Hold Time tAH 150 150 150 150 ns 

CEOffTime tcc 380 130 130 130 ns 

CE Transition Time ! tT 0 40 0 40 0 40 o I 40 ns 

I o i 

tT = tr = tf = 20 ns 
CE Off to Output High 

tCF I 0 130 I 0 130 ! 0 130 I 130 I ns CL = 50pF 
Impedance State I 

CE Width During RMW tCRW 540 3000 480 3000 430 3000 350 3000 ' ns Load = lTTL Gate 

WE toCE on tWc 0 0 0 0 ns Vref = 2.0 or 0.8 Volts 

iVrtoCEoff tW 200 180 180 150 ns 

~ Pulse Width tWP 200 180 180 150 i ns 

DIN to WE Set Up tDW 0 0 0 o I ns 

DIN Hold Time tDH 40 40 40 40 ns 

CE to Output Delay teo 330 280 230 i 180 ns 

Aa:essTime tACC 350 300 250 200 ns 
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CE 

CE 

CE 

AO - All 
ANDes 

READ AND REFRESH CYCLE <D 
~--------------------tCY ____________________ ~ 

~------------tCE------------~~ 

WRITE CYCLE 

---------+~=;;=~~=====it=~:;==:j r-+~=----------r---VIH 

Vil 

----------~----------~_~~--------------r_--~r_------_r---VIH 

Rf;AD-MODIFY-WRITE CYCLE 

l--------------IRWC------------------; 

VILe 

~~_+~------~L~------------------------~----~ r---+---VIH 

'--_+-__ VIL 

-----4----+-~-------------~j~~~---------_+~~~r---+_--VIH 

----~----+-~=--------------I-F_--------------_+--~,~------t_--Vll 

Notes: 

~ __________ ~ ____ ~--__ --____ ----~--~------~~--VOl 

1------tACC ------..... 

<D For refresh cycle, row and column addresses must be stable tAC and 
remain stable for entire tAH period. 

~ VDD - 2V is the reference level for measuring timing of CEo 

Q) VSS + 2V is the reference level for measuring timing of CEo 

@ VIHMIN is the reference level for' measuring timing of the addresses, 
CS, WE and DIN. 

@' VILMAX is the reference level for measuring timing of the addresses, 

CS, WE and DIN. 

<ID Vss + 2.0V is the reference level for measuring timing of DOUT. 

(j) Vss + O.SV is the reference level for measuring timing of DOUT. 

(8) WE must be at VIH until end of teo· 

JLPD411A 
TIMING WAVEFORMS 
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JLPD411A 
TYPICAL OPERATING 

CHARACTER ISTICS 

POWER CONSUMPTION 

©IC MASTER 1978 

IOOAV - Ta 

70 

60 

SPE1C LIMIT 

1 - - TYP100AV 
CYCLE TIME _ . 
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VOH IV) 
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0 12 0 

> 
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./ I I I 
\ 

\ 1 I 1_ r--, i-' tCE = CONST. 

" ~ 
....... .............. 

NORMALIZED CYCLE TIME 

IOL - VOL 

V 
/ 

ov / V 
() 

,/ ",'b~ oC 

~~/ 
/ V 

~ ,/ 

0" SPEC LIMIT: 3.2mA.OAV 

/- 1 1 1 I I 
2 . 

i"--

" ~kl ~ 

-

I--

-

/ 

./ 

I--

.......... 
......... 

SPE, LI~: I ms 

20 60 

Power consumption = VOO x IOOAV + VSS x ISS 

Typical power dissipation for each product is- shown below. 

mW (TYPJ CONDITIONS 

JJP0411A-E 300mW T a = 25°C, tcy = 800 ns, tCE = 380 ns 

JJPD411A 460mW , T a = 25
u
C, tcy = 470 ns, tCE = 300 ns 

JJPD411A"1 460mW T a = 25°C, tcy = 430 ns, tCE = 260 ns 

JJPD411A-2 460mW T a = 25°C, tcy = 400 ns, tCE = 230 ns 

See curve above for power dissipation versus cycle time. 
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CURRENT WAVEFORMS <D 
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Note: Q) VOO = 12V, VBB = -5.0V, Vee = 5.0V j 
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JLPD411A 

PACKAGE OUTLINE 
J.(PD411AC 

©IC MASTER 1978 

ITEM 

A 
B 
C 
0 
E 
F 
G 
H 
I 
J 
K 
L 

M 

tLPD411AC (Plastic) 

MILLIMETERS 

28.0 Max. 
1.4 Max. 
2.54 
0.50 

25.4 

1.~0 
2.54 Min. 
0.5 Min. 
4.7 Max. 
5.2 Max. 

10.16 
8.5 

025+0.10 
. -0.05 

M 

INCHES 

1.10 Max. 
0.025 Max. 
0.10 
0.02 
1.00 
0.055 
0.10 Min. 
0.02 Min. 
0.18 Max. 
0.20 Max. 
0.40 
0.33 

+0~004 
0.01_ 0.002 

SP411 A-8-77-GY-CAT 
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4096 B!T DYNA~J!!C ~,,~os RA~~DorY1 ACCESS 
MEMORY 

The #lPD411-M Family consists of three 4096 words by 1 bit dynamic N-channel MOS 
RAMs. They are designed for memory applications where wide operating environ

mental temperatures are important design considerations. The tlPD411-M Family is 

designed using dynamic circuitry which reduces the standby power dissipation. 

Reading information from the memory is non-destructive. Refreshing is easily 

accomplished by performing one read cycle on each of the 64 row addresses. Each 

row address must be refreshed every two milliseconds. The memory is refre~hed 

whether Chip Select is a logic high or a logic low~ 

• 4096 Words x 1 Bit Organization . 
• Wide Operating Temperature Range (Ta = -40 to +85°C). 

• TTL Compatibility on All Inputs (except CE). 

~ • Three-State Output Providing TTL Compatibility. 

2 • 22 Pin Dual-In-Line Ceramic Package. 

S. • 3 Performance Ranges: 

E 
o 
o 
o 
~ 

.2 
~ 
, ... 
v 
W 
Z 

pPD411-M 

pPD411-1M 

pP0411-2M 

VBB 

Ag 

AlO 

All 

CS 

DIN 

DOUT 

AO 

Al 

A2 

VCC 

1390 

ACCESS RIW 
TIME CYCLE 

300 ns 470 ns 

250 ns 430 ns 

200 ns 400 ns 

VSS 

AS 

A7 

A6 

tlPD VOD 

411-M CE 

NC 

A5 

A4 

A3 

WE 

RMW 
CYCLE 

650 ns 

600 ns 

520 ns 

REFRESH POWER 
TIME DISSIPATION 

2ms 65mA 

2 ms 65mA 

2 ms 65mA 

PiN NAMES 

Ao· All ! Address Inputs 

AO·A5 Refresh Addresses 

CE Chip Enable 

CS I Chip Select 

DIN Data Input 

DOUT ! Data Output 

\VE ! Write Enable 

VOD Povver (t 12V) 

Vee Power (+5V) 

VSS Ground 

VBB Power (- 5V) 

NC No ConnectIon 

fLPD411-M 
fLPD411-1M 
fLPD411-2M 

DESCRIPTION 

FEATURES 

PIN CONFIGURATION 
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fL,PD411-M 

BLOCK DIAGRAM 
AO o--___ ~ 

A, 
A2 o--.... ~ 
A3O--__ ~ 

A4 o--~ ... 
AS ~--... 

CE -o--..-.t 
TIMING 

GENERATOR 

CELL MATRIX 

64 x 64 

• 0 VOO· 

~vcc 

• oVss 

~VBB 

~--oO cs 

~--o WE 

fIj 
'-

ABSOLUTE MAXIMUM Operating Temperature .. . -40°C to +85°C CD 2 
-55°C to +150°C ~ RATI NGS* Storage Temperature ... 

All Output Voltages .. 
All I nput Voltages . 
Supply Voltage VDD 
Supply Voltage VCC 
Supply Voltage VSS 

-0.3 to +20 Volts cv E 
-0.3 to +20 Volts ®--8 
-0.3 to +20 Volts CV e 
-0.3 to +20 Volts CV .S'! 
-0.3 to +20 Volts (2) ~ 

CE Input Voltage .. . . - 0.3 to +20 Volts 

Power Dissipation ... ~ .. . ....... " 1.0W 

Notes: CD Still Air 
CV Relative to VBB 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 

implied. Exposure to absolute maximum rating conditions for extended periods may affect device, 

reliability. 

*Ta :: 25°C. 

CAPACITANCE VCC = +5V ± 5%, VDD = +12V ± 5%, VSS = OV, VBB = -5V ± 5%, Ta = -40 to +85°C 

LIMITS 
PARAMETER SYMBOL 

MIN TYP MAX 
UNIT TEST CONDITIONS 

Address Capacitance CAD 7 pF VIN = VSS 

CS Capacitance CCS 6 pF VIN = VSS 

DIN Capacitance CIN 6 pF VIN = VSS 

DOUT Capacitance COUT 7 pF VOUT = VSS 

WE Capacitance CWE 7 pF VIN = VSS 

CE Capacitance 
CCEl 27 pF VIN = VSS 

CCE2 22 pF VIN = VDD 
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Ta = -40°C to +85°C. VOO = +12V ± 5%. VCC = +5V ± 5%. VBB ~ -5V ± 5%. Vss "OV 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

TYP(j) MIN MAX 

Input Load Current III 10 p.A VIN " VIL MIN to VIH MAX 

CE Input Load Current ILC 10 p.A VIN = V,LC MIN to VIHC MAX 

Output Leakage Current CE = VILC or CS" V,H 
for High Impedance State lLO 10 p.A Vo = OV to 5.25V 

VOO Supply Current 
100 OFF during CE off 

200 p.A CE = -1.0V to 0.6V 

VOO Supply Current 
100 ON 65 mA CE = V'HC. T a = 25°C 

duringCE on 

Average VOO Current Ta = 25°C 
p.PD411·M 100AV 65 mA Cycle Time = 470 ns 
p.PD411·1M 100AV 65 mA Cycle Time = 430 ns 
p.P0411·2M 100AV 65 mA Cycle Time = 400 ns 

VaB Supply Current ~ IBB 5 100 p.A 

VCC Supply Current 
ICC OFF 10 p.A CE = VILC or Cs" VIH during CE off @ 

Input Low Voltage VIL -1.0 0.6 V 

Input High Voltage VIH 2.6 VCC+ 1 V 

CE Input Low Voltage V,LC -1.0 0.6 V 

CE Input High Voltage VIHC VOO -- 1 VOO VOO + 1 V 

Output Low Voltage VOL 0 0.40 V IOL = 3.2 mA 

Output High Voltage VOH 2.4 VCC V IOH = -2.0 mA 

Time Between Refresh tREF 2 ms 

Notes: ~ Typical values are for Ta = 25°C and nominal power supply ~oltages. 
2 The IBa current is the sum of atlleakage currents. 
3 During CE on VCC supply current is dependent on output loading. 

~--------A----------, 
!~--~~~--~~~~~~~~.! I--~~i-

1 J 
__ i_ t 

tG , 

ITEM MILLIMETERS INCHES 

A 27.43 Max. 1.079 Max. 
B 1.27 Max. 0.05 Max. 
C 2.54 ± 0.1 0.10 
0 0.42 ± 0.1 0.016 
E 25.4 ± 0.3 1.0 
F 1.5 ± 0.2 0.059 
G 3.5 ± 0.3 0.138 
H 3.7 ± 0.3 0.145 
I 4.2 Max. 0.165 Max. 
J 5.08 Max. 0.200 Max. 
K 10.16 ± 0.15 0.400 
L 9.1 ± 0.2 0.358 
M 0.25 ± 0.05 0.009 
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fLPD411·M 
DC CHARACtERISTICS 

PACKAGE OUTLINE 
~PD411-MD 
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IL~PD411·M 

AC CHARACTERISTICS .READCYClE 

Ta = -4D
O
e to +85°e, VDD = 12V , 5%, Vee = 5V , 5%, VBB = -5V <: 5%, VSS = DV, unless otherwise noted. 

LIMITS 

PARAMETER SYMBOL ,.P0411-M jlPD411·1M PPD411·2M UNIT TEST CONDITIONS 

MIN MAX MIN MAX MIN MAX 

Time Between Refresh tREF 2 2 2 'Os 

Address to CE Set Up Time lAC 0. 0. 0. ns 

Address Hold Time IAH 150. 15.0 150. ns 

CE Off Time tcc 130 130 130. ns 

CE Transition Time tT 0 40. 0. 40. 0. 40. ns tT = tr = tf = 20. ns 
CE Off to Output High 

tCF 0. 130. -' 0 130. 0. 130 ns CL = 50pF 
Impedance State 

Cycle Time tCY 470. 430. 40.0. ns Load = lTTL Gale 

CE on Time tCE 30.0. 30.0.0. 260. 30.0.0 230 3000. ns 
Vref = 2.0. or 0..8 Volts 

CE Output Delay tco 280. 230. 180 ns 

Access Time tACC 30.0. 250. 20.0 ns 

CE toWE tWL 40. 40. 40. ns 

WE to CE on twc 0. 0 0. ns 

CS Hold Time tCSH 150 150. 150 ns 

CS Set Up Time tcsc 0. 0. 0. ns 

WRITE CYCLE 

T a = -4D
o

C to +85°C, VDD = 12V , 5%, VCC = 5V , 5%, VBB = -5V , 5%, VSS = OV, unless otherwise noted. 

LIMITS 

PARAMETER SYMBOL ,.PD411-M ,.PD411·1M jlPD411·2M UNIT TEST CONDITIONS 

MIN MAX MIN MAX MIN MAX 

Cycle Time tCY 470 430. 40.0 ns .a.J 
Time Between Refresh tREF ms ~ 

Q) 
Address to CE Set Up Time tAC 0. ns ... 
Address Hold Time tAH 150. 150. 150. :::J 

CE Off Time tcc 130 130. 130 ns 
Q. 

CE Transition Time tT 0 40. 0 40. 0 40 E 
CE Off to Output High IT = tr = tf = 20. ns ~ .. "_,O 

tCF 0. 130 130 130 0 Impedance State. CL = 50. pF 0 
CE on Time tCE 30.0 300.0. 260 30.0.0. 230. 30.0.0. ns Load = lTTL Gate ~ 

WE to CE off tw 180 180. 150. ns Vref = 2.0 or 0.8 Volts .2 
CE to WE tcw 300 260. 230 ~ 
DIN to WE Set Up CD tDW 0. 0. 0 ns 

DIN Hold Time tDH 40. 40. 40 ns 0 
WE Pulse Width twp 180. 180 150 W 
CS Set Up Time tcsc 0 0 0 ns Z 
CS Hold Time tCSH 150 150. 150 ns 

Note: CD II WE is low before CE goes high then DIN must be valid when CE goes high. 

READ-MODIFY-WRITE CYCLE 

Ta = -40'C to +85· C, VDD = 12V • 5%, Vce = 5V , 5%, VBB = -5V , 5%, VSS = OV, unless otherwise noted. ~ 
LIMITS ~ ... 

PARAMETER SYMBOL ,.PD411·M ,.PD411·1M jlPD411·2M UNIT TEST CONDITIONS . : 
MIN MAX MIN MAX MIN MAX ! 

Read·Modily·Write (RMW) 
.: 

Cycle Time tRWC 650 60.0 520 ns 

Time Between Refresh tREF 2 2 2 ms 

Address 10 CE Set Up Time tAC 0 0 0. ns 

Address Hold Time tAH 150. 150. 150 ns 

CE Off Time tcc 130 130 130. ns 

CE Transition Time tT 0. 40 0. 40. 0 40 ns 

CE Off to Output High 
tCF 0 130 0. 130 0. 130. ns 

Impedance State 

CE Width During RMW tCRW 480 30.00. 430 30.00 350 3000 ns tT = tr = tf = 20 ns 

WE to CE on rwc 0 0 0 ns CL = 50 pF 

WE to CE off rw 180 180. 150. ns Load = lTTL Gate 

WE Pulse Width rwp 180 180 150 ns Vref = 2.0 or 0.8 Volts 

DIN to WE Set Up tDW 0 0 0 ns 

DIN Hold Time tDH 40 40. 40 ns 

CE to Output Delay tco 280. 230. 180. ns 

Access Time tACC 300. 250 200. ns 

CE on Time tCE 480. 30.00 430 3000 350 30.0.0 ns 

CS Set Up Time tcsc 0. 0 0. ns 

CS Hold Time tCSH 150 150. 150. ; ns 

CE loWE tcw 480. 430 350 i ns 

©IC MASTER 1978 1393 



en 
~ 

Q) 
+oJ 

:::J 
C. 
E 
o 
o 
o 
~ 

o 
::?! 
u 
w 
Z 

CE 

WE 

CE 

AO- All 

ANDCS 

WE 

DIN 

Dour 

AO - Ai i 
ANDCS 

DIN 

1394 

READ AND REfRESH CYCLE G) 

ICY ------------1 

~-------ICE------~~ 

I I 

_---'f ____ 
L, 

' ___ I L----lcO _______ JI V
ll 

\;-___ +-_--+ _________ VOH 

HIGH ~ HIGH---' 

~~~~~:. __ '--------->.------'~1_---+_-__t- ~M!~D~'::.<::~ VOL 

I· 

WRITE CYCLE 

VIHC 

VILC 

VIH 

VIL 

VIH 

Vll 

VIH 

VIL 

VOH 

VOL 

READ-MODIFY-WRITE CYCLE 

~-----------IRWC--------------__ ~ 

tCRW 

Vile 

~~-+~------~~r------------------------~----~ r--~---VIH 

~ __ +-__ Vll 

I!;=W====::"::::::'::===~=--=:-_=-:J,-""T""'tl-----__t-- VIH 

~---4~--+-~--------------~_~--~-----------+~~ir------+---VIH 

-----+----oHl_---, ---------"~----------------I_--Mlf'------_+_- VIL 

Notes: 

~ __________ ~ ____ ~ ________________ ~ __ ~I-____ ~~ __ VOl 

1-----IACC ------I 

CD For refresh cycle, row and column addresses must be stable tAC and 
remain stable for entire tAH period. 

~ VDD - 2V is the reference level for measuring timing of CEo 

a> VSS + 2V is the reference level for measuring timing of CEo 

@ VIHMIN is the reference level for measuring timing of the addresses, 
CS, WE and DIN. 

@ VILMAX is the reference level for measuring timing of the addresses, 

CS, WE and DIN. 

® VSS + 2.0V is the reference !!:!vel for measuring timing of DOUT. 

(J) VSS + O.8V is the reference level for measuring timing of DOUT. 

@ WE must be at VIH until end of tCO· 

fLPD411-M 

TIMING WAVEFORMS 

SP411-M-8-77-GY-CAT 
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ttlEC lie. fLPD414-E 
fLPD414 
fLPD414'-1 

-FULLY DECODED RANDOM ACCESS 
4096 BIT DYNAMIC MEMORY 

,jLPD414-2 

DESCRIPTION The NEC J,LPD414 is a 4096 words by 1 bit Dynamic N channel MOS RAM. It was 
designed for memory applications where very low cost and large bit storage are 
important design objectives. The J,LPD414 uses a single transistor dynamic storage 
cell and dynamic Circuitry to achieve high speed and low power dissipation. 

FEATURES 

PIN CONFIGURATION 

©IC MASTER 1978 

The J,LPD414 is packaged in the standard 16 pin dual-in-Iine package. The 16 pin 
package provides the highest system bit densities and is available in either cerdip 
or plastic. 

The use of the 16 pin package is made possible by multiplexing the 12 address bits 
(required to address 1 of 4096 bits) into the J,LPD414 on 6 address input pins. The 
two 6 bit address words are latched into the J,LPD414 by the two TTL clocks, Row 
Address Strobe (RAS) and Column Address Strobe (CAS). Noncritical clock timing 
requirements allow use of the multiplexing technique while maintaining high 
performance. 

The single transistor dynamic storage cell provides high speed along with low power 
dissipation. The memory cell requires refreshing for data retention. Refreshing is 
most easily accomplished by performing a read cycle at each of the 64 row addresses 
every 2 milliseconds. 

• 4096 Words x 1 Bit Organization 
• Refresh'Period 2 ms 
• Standard 16 Pin Cerdip and Plastic Packages 
• Low Standby Power 
• All Inputs Including Clocks TTL Compatible 
• Standard Power Supplies +12V, +5V, -5V 
• Gated CAS Characteristic 
• On-Chip Latches for Addresses, Chip Select and Data In 
• Simple Memory Expansion Chip Select 
• Output is Three State, TTL Compatible; Data is Latched and Valid into Next Cycle 
• 4 Performance Ranges: 

ACCESS TIME RIWCYCLE RMWCYCLE 

J,LPD414-E 3S0 ns SOO ns 700 ns 
J,LPD414 300 ns 425 ns 590 ns 
J,LPD414-1 250 ns 375 ns 480 ns 
J,LPD414-2 _ 200 ns 375 ns 420 ns 

PIN NAMES 
VBB VSS 

Ao-A5 Address Inputs 

DIN CAS CAS Column Address Strobe 

CS Chip Select 

WRITE DOUT DIN : Data In 

DOUT Data O~t 
RAS CS RAS Row Address Strobe 

AO A3 
WRITE ReadlWrite 

VBB Power (-5V) 

A2 A4 VCC Power (+5V) 

VDD Power (+12V) 

A1 AS VSS Ground 

VDD Vcc 

1395 
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6 iCOLUiviN; 
I 

WRITE 

1 OF 64 
COLUMN DECODER 

DATA IN 
LATCH 

ENABLE 

AO 

----·64----
A1 

tn 
tn 

A2 W 
a: 

64 SENSE AMPS 
I/O GATING 

OUTPUT 
LATCH AND 

BUFFER Otn 

A3 
0::> «al 

A4 

A5 

----64----

4096 BIT 
STORAGE ARRA Y 

ENABLE ---------. 

RAS---t 

CLOCK 
GENERATOR NO.1 

DOUT 

--VBB 

-VDD 

_Vcc 

_VSS 

Operating Temperature .................... ~ ............ O°C to +70°C 
Storage Temperature .............................. -55°C to +150o

e 
All Output Voltages <D .............................. -0.5 to +25 Volts 
"II' . ... . '1' 05 25 V I 1-\11 mput: voltages \Y .....•..........••.......•••.. - • to + 0 ts 

Supply Voltages VDD, Vee, Vss <D ............•....... -0.5 to +25 Volts 
Power Dissipation ......................................•. 1.0W 

Note: <D Relative to VaB 

COMMENT: Stress above those listed under II Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these pr 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
ieliability. 

Ta = O°C to 70°C. VDD = +12V ± 10%, Vec::: +5V ± 10%. Vee = -SV ± 10%. VSS;z: OV. unless 
otherwise noted. <D® 

LIMITS TEST 
PARAMETER SYMBOL UNIT 

CONDITIONS MIN TYP MAX 

Address Capacitance CAD 10 pF VIN::: VSS 

CAS. RAS. CS Capacitance Ce 7 pF VIN::: Vss 

Data Output Capacitance COUT 8 pF VOUT = Ov 
DIN and WAITE Capacitance CIN 7 pF VIN = Vss 

Notes: <D All voltages referenced to VSS. The only requirement for the sequence of applying 
voltages to the device is that VOO. VCC. and Vss should never be O.SV or more 
negative than VBB. 

@ Capacitance measured with Boonton Meter. 

1396 

f'PD414 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATJNGS* 

CAPACITANCE 
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JLPD414 

DC CH J;\R ACTE R ISTICS Ta = O°C to +70°C, VOO = +12V ± 10%, VCC = +5V± 10%, VSS = -5V ± 10%, <D Vss = OV, 
unless otherwise noted. 

LIMITS 
UNIT PARAMETER SYMBOL 

MIN TYP@ MAX 
TEST CON OITIONS 

Input load Current III 10 p,A ® 
(any input) 

Output leakage IlO 10 p,A Chip deselected 
Current for High ®<V 
Impedance State 

VOO Supply Current 100OFFQ: 2.0 mA CAS and RAS at VIH. 
Chip deselected. ® 

Average V 0 D Current 100AV@ 35 rnA Cycle time = Min @ 
tRP = 150 ns, Ta = 25°C 

VCC Supply Current ICCOFF 10 p,A ® 
when deselected 

Average V SS Current ISS@ 75 p,A 

Average VOO Power 1003 28 mA ® 
Supply Current During 
"RAS only" cycles 

Input low Voltage Vil -1.0 0.8 V <D® 
(any input) 

Input High Voltage except VIH 2..4 7.0 V ®® 
RAS, CAS, WR ITE 

Output low Voltage VOL 0 0.4 V IOl = 2.0 rnA 

Output High Voltage VOH 2.4 7.0 V IOH =-5.0 rnA 

Supply Voltage VOO 10.8 12.0 13.2 V CD 
Supply Voltage VCC VSS 5.0 VOO V <D@ 
Supply Voltage VSS 0 0 0 V CD 
Supply Voltage VSS -4.5 -5.0 -5.5 V CD 
Logic 1 Voltage, VIHC 2.7 7.0 V ® 
RAS, CAS, WR ITE 

Notes: CD All voltages referenced to VSS. VSS must be applied before and removed after 
other supply voltages. 

@ 
@ 
@) 

® 

® 
(j) 

® 

Typical values are for Ta ~ 25°C and nominal power supply voltages. 

The 100 current flows to VSS. The ISS current is the sum of all leakage currents. 

Current is proportional to cycle rate; maximum current is measured at the 
fastest cycle rate. 

All device pins at 0 volts except VSS which is at -5 volts and the pin under test 
which is at +10 volts. 

Output is disabled (open-circuit) and RAS and CAS are both at a logic 1. 

OV ~ VOUT ~ +10V. 

When chip is selected VCC supply current is dependent on output loading; VCC 
is connected to output buffer only. 

® Device speed is not guaranteed at input voltages greater than TTL levels 
(0 to +5V). 

@ Output voltage will swing from VSS to VCC if VCC ~ VOO -4 volts. If 
VCC ~ VOO -4 volts, the output will swing from VSS to a voltage somewhat 
less than VOO. 
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Ta = O°C to 70°C. VDD = 12V ± 10%. Vee = 5V ± 10%. VBB = -5V ± 10%. VSS = OV. unless otherwise noted. 

LIMITS 

414-E 414 414-1 414-2 

PARAMETER SYMBOL IMIN ITVP MAX MIN ITVP MAX MIN ITYP MAX IMIN ITYP MAX 

I n. read or write tRC 500 I 425 375 375 
cycle time 

Read write cycle time tAWC 1700 ; 1590 480 1420 
P.~ces5 !!me from row 350 300 250 I 200 
address strobe 

Access time from tCAC 200 
I 

165 140 
I 

135 
column address 
strobe 

I I I 

Output buffer 100 80 60 50 
turn-off delay 

Row address strobe tRP 
1
'50 125 120 120 

precharge time 

I :: a::;s strobe 1350 132.000 300 32.000 250 132•000 200 132•000 

Row address strobe tRSH 165 140 135 
hold time 

Column address tCAS 200 3.000 165 3.000 140 3.000 135 3.000 
strobe pulse width 

Row ,column tRC 
1 strobe lead time 

1110 150 90 135 35 110 25 65 

Row address set-up tASR 0 0 0 0 
time 

1 ~; address hold tRAH 1100 80 35 25 

Column address tASC 0 0 0 0 
1 set-up time 

~~mn address hold tCAH 100 -80 60 40 

Column address hold tAR 1210 170 160 120 

~ referenced to 

Chip select set-up tcsc I 0 0 0 0 
time 

Chip_select hold time tCH 100 80 60 40 

1 ~::::t ~o~me tCHi 210 170 160 120 

Transition time IT 50 5 50 3 50 3 50 
• (rise and falll 

I ~~~pc~::and tRCS 0 0 0 0 

Read command tRCH 0 0 0 0 
ho~.j !~m~ 

1150 130 75 55 
hold time 

Write command tWCR 1260 220 160 120 
hold time referenced I 
to RAS 

• Write command tWP 200 165 75 55 
pulse width 

Ito tRWL 200 165 140 135 
row strobe lead time 

Write command to tCWl ,200 165 140 135 
column strobe lead 
time 

Data in set-up time tDS 0 0 0 0 

Data in hold time tOH 150 130 iiO iii; 

~~!~~:::~~ot~ 260 220 195 175 

~ar!~e tCRP 0 0 0 0 

I ~~mn precharge 150 125 120 120 

Refresh period tRFSH 2 2 2 2 

~ to WRiTE delay tCWD 1200 165 90 80 
ro\S ,WRiTE delay t 1350 300 175 145 

Notes: <D A.C. measurements assume IT = 5 ns. 

~ 
Minimum cylce time (tRcl is greater than tRAS + tRP + 2IT in order to limit power dissipation. 

Assumes that tRCL + tT .;;; tRCl (maxi. 

® Assumes that tRCL + tT;;;' tRCL (maxi. 
Measured with a load circuit equivalent to 2 TTL loads and 100 pF. 

SYMBOL 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

i 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

os 

ns 

ns 

ms 

ns 

ns 

~ Assumes that tRCL + tT;;;' tRCL (maxi. If tRCL + tT < tRCL (maxi. 60 + tRCL (max) - tRCL - IT ns min. 

TEST 
I l;UNUIIIUNli 

(2) 

C1) @ 

@@ 

<ID 

(J) 

@ 

® 
® 

@ 
@) 

(]) Operation within the tRCL (maxi limit insures that tRAC (maxi can be met. tRCL (max) is specified as a reference po,nt only; 
if tRCL is greater than the specified tRCL (max) limit. then access time is controlled exclusively by tCAC· 

® 

® 
@) 

4ftftft 
I..;)~O 

VIHC (mini or VIH (min) and VIL (maxi are reference levels for measuring timing of input signals. Also. transition times are 
measured between VIHC or VIH and VIL· 
These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or 
read-modify-write cycles. 
tCWD and tRWD are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only: 

If tCWD + IT"; tCWD (min). the data out latch wi!! contain high level data. 
If tCWD;;' tCWD (ma)() + tT and tRWD;;;' tRWD (max) + IT. the data out latch will contain the data read from the selected cell. 
If tCWD does not meet the above constraints. then data out latch will contain indeterminate data. 

JLPD414 
AC CHARACTERISTICS 

©iC .ASiER t978 



p.PD414 
TIMING WAVEFORMS 

RAS 

CAS 

ADDRESSES 

WRITE 

Cs 

DOUT 

RAS 

CAS 

ADDRESSES 

WRITE 

DIN 

CS 

DOUT 

RAS 

CAS 

,ADDRESSES 

WRITE 

CS 

DOUT 

DIN 

©IC MASTER 1978 

VIHC 

Vll 

VIHC 

Vll 

VIH 

Vll 

VIHC 

Vll 

VIH 

Vll 

VOH 

VOL 

VIHC 

Vll 

VIHC 

Vll 

VIH 

Vll 

VIHC 

Vll 

VIH 

Vll 

VIH 

Vll 

VOH 

VOL 

VIHC 

Vll 

READ CYCLE 

~------~----------tRC------------------~~ 

t----------tRAs,--------

~~-------~R----~I I~------~ 

-~~-_,.-tRSH------~ 

--------.... - .... -----''--tCAS---~ ,-.... ------1 

I. 

WRITE CYCLE 

VALID 
DATA 

F 

~--------------tRC----------------~ 

--~~-~-tRSH----.~ 

tCAS ----t .... A--oIr-----------J 

al\ 

I 
'- I tRWl----------Ia--l1 

------~:m--tD-S:>t-~::~---------------------
--=-' -'COC3:~'CHJ.----__ -

READ-MODIFY-WRITE CYCLE 
~--------------------tRWC--------------------------~ 

1----------------tRAS-------------------il~ .1------1 

~--r_-------tRSH--------~ 

----i---~:___----tCAS----------I~ 

V IHC ---~--------~-- ~~---~ 
Vll 

VIH 

Vll 

...... ----tCWD 

VIHC 

Vll 

VIH 

Vll 

VOH 

VOL 

VIH 

Vll 

tOFF~tCAC~ II 
=_ -==_-==_ -==_ -==_ -==_ -==_-==_-==_ -==_ -=~_ -=-:_ .::.~f=~-OPEN Ir~~~~..::v-D;;;A-A:.:.L-~.:.;~-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~ 

1-o1----------t
RAC ~ tDsH P:J 

____________________________________ J~~~'-----------------
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RAS 

CAS 

ADDRESSES 

CS 

DOUT 

WRITE 

ADDRESSES 

DOUT 

ADDRESSES 

DOUT 

"Ann .-.vv 

VIHC 

VIL 

VIH 

VIL 

VIH 

VIL 

VOH 

VOL 

VIHC 

VIL 

PAGE MODE READ CYCLE 

~----------------------tRAs----------------------~----~l 

1'---------1'......---tRSH-=:j tRP-

tCRP 

1,.. ___ .. ... ___ tcP ___ ~ 

VALID 
DATA 

=~~~:J-rL __ tRC_S_t_RC_H1l1~~L __ tR_CS __ ~IJ~ __ t_RC_H~~i;~ ___ -_-_-_-_-_-

PAGE MODE WRITE CYCLE 

~-----------------------tRAS------------------------~ 

-RAS ONLY" REFRESH CYCLE 

~ ~ 
VIH --------"\ ROW V 

JLPD414 
TIMING WAVEFORMS 
(CONT.) 

:::C --------]---t

A

-

S

-

R 

t_tR-A-H-j-I-R-A-S----- 1-1-... -~~~~~~~~-tR-P~~~~~~-----.... :_t1 

v\l _______ ..J AODRESS ---A"~'". __________________ _ 

VOH 

VOL 

Note: DOUT remains unchanged from previous cycle. 
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p.PD414 

ADDRESSING 

DATA I/O 

PAGF MODE 

REFRESH 

The 12 address bits required to decode 1 of 4096 bit locations are multiplexed onto 
the 6 address pins and then latched on the chip with the use of the Row Address 
Strobe (RAS), and the Column Address Strobe (CAS). The 6 bit row address is first 
applied and RAS is then brought low. After the RAS hold time has elapsed, the column 
address and chip select signals are applied and CAS is brought low. Since the column 
address and chip select are not needed internally until a time of tRCL MAX after the 
row address, this multiplexing operation imposes no penalty on access time as long as 
CAS is applied no later than tRCL MAX. If this time is exceeded, access time will be 
defined from CAS instead of RAS. 

For a write operation, the input data is latched on the chip by the negative going edge 
of WRITE or CAS, whichever occurs later. If WRITE is active before CAS, Data out 
will unconditionally assume a logic "1" state. If WRITE is mode active after the 
access time, as in a read/write cycle, the output will reflect the data read. The output 
data is latched and will remain in its proper state until the next negative transition of 
CAS. 

The IlPD414 may also be operated in page mode for either reading or writing by keeping 
RAS low after strobing in the row address, and cycling CAS for each new column 
address. 

Refresh of the memory matrix is accomplished by performing a memory cycle at each 
of the 64 row addresses every 2 milliseconds or less. Any memory cycle will refresh the 
chip regardless of the state of chip select although the chip must be deselected if a 
write cycle is used to avoid altering data. The data output will go to the high impedance 
state if chip select is high when CAS is brought low. 

Refresh may also be achieved by cycling RAS only and strobing in each of the 64 row 
addresses. The data output will remain unaffected by this "RAS-only" refresh. 

CAS ONLY OPERATION If RAS is decoded and applied only to the desired chips, the remaining chips will dis
sipate no power on the CAS edges. In addition, the outputs will assume the high 
impedance state regardless of chip select. 
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M 

1402 

pPD414C 
(Plastic) 

MILLIMETERS I INCHES 

19.4 MAX. 

0.81 

2.54 

0.5 

17.78 

1.3 

2.54 MIN. 

0.5MIN. 

4.05 MAX. 

4.55 MAX. 

7.62 

6.4 

+0.10 
0.25 

-0.05 

IlPD414D 
(Cerdip) 

MILLIMETERS 

OJ • .;;II" • 

1.06 

2.54 

0.46 ± 0.10 

17.78 

1.5 

2.54 MIN 

0.5MIN 

4.58 MAX 

5.08 MAX 

7.62 

6.4 

+0.10 
0.25 _ 0.05 

0.76 MAX. 

0.03 

0.10 

0.02 

0.70 

0.051 

0.10MIN. 

0.02 MIN. 

0.16 MAX. 

0.18 MAX. 

0.30 

0.25 

0.01 

INCHES 

0 7 84 MAX .-
0.042 

0.10 

0.018 ± 0.004 

0.70 

0.059 

0.10 MtN 

0.019 MIN 

0.181 MAX 

0.20 MAX 

0.30 

0.25 

+ 0.0039 
0.0098 _ 0.0019 

fLPD414 
PACKAGE OUTLINE 
IlPD414C/D 

SP414-8-77 -G Y -CAT 
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16384 x 1 BIT DYNAMIC MOS 
RANDOM ACCESS MEMORY 

JLPD416 
JLPD416-1 
JLPD416-2 
fLPD416-3 

DESCRI PTION The NEC tLPD416 is a 16384 words by 1 bit Dynamic MOS RAM. It is designed for 
memory applications where very low cost and large bit storage are important design 
objectives. 

The tLPD416 is fabricated using a double-poly-layer N channel silicon gate process 
which affords high storage cell density and high performance. The use of dynamic 
circuitry throughout, including the sense amplifiers, assures minimal power dissipation. 

Multiplexed address inputs permit the tLPD416 to be packaged in the standard 16 pin 
. dual-in-line package. The 16 pin package provides the highest system bit densities and 

is available in either ceramic or plastic. Noncritical clock timing requirements allow 
use of the multiplexing technique while maintaining high performance. 

FEATURES • 16384 Words x 1 Bit Organi.zation 
• High Memory Density - 16 Pin Ceramic and Plastic Packages 

• Multiplexed Address Inputs 
• Standard Power Supplies +12V, -5V, +5V 
• Low Power Dissipation; 462 mW Active (MAX), 20 mW Standby (MAX) 
• Output Data Controlled by CAS and Unlatched at End of Cycle 
• Read-Modify-Write, RAS-only Refresh, and Page Mode Capability 
• All Inputs TTL Compatible, and Low Capacitance 

• 128 Refresh Cycles 
• 4 Performance Ranges: 

ACCESS TIME R/W CYCLE RMW CYCLE 

J,LPD416 300 ns 510 ns 510 ns 

tLPD416-1 250 ns 430 ns 430 ns 

tLPD416-2 200 ns 375 ns 375 ns 

pPD416-3 150 ns 375 ns 375 ns 

PIN CONFIGURATION 
VBB VSS 

PIN NAMES 

DIN CAS 
AO-A6 Address Inputs 

CAS Column Address Strobe 

WRITE DOUT DIN Data In 

RAS A6 
DOUT Data Out 

RAS Row Address Strobe 

AO A3 WRITE Read/Write 

A2 A4 VBB Power (-5V) 

VCC Power (+5V) 

Al A5 VDD Power (+12V) 

VDD VCC 
VSS Ground 
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Operating Temperature ............................... " O°C to +70°C 
Storage Temperature ............................... -55°C to +150°C 
All Output Voltages CD ............................. -0.5 to +20 Volts 
All Input Voltages CD ............................... -0.5 to +20 Volts 

Suppiy Voitages VDO, Vee, vss <D ..................... -0.5 to +20 Vaits 
Supply Voltages VDD, VCC (i) ........................ -1.0 to +15 Volts 
Short Circuit Output Current ............................... ,' 50 mA 
Power Dissipation ......................................... 1 Watt 

Notes: CD Relative to VSS 
~ Relative to VSS 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating oniy and functionai operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta=25°C 

T a = O°C to 70°C, VDD = +12V ± 10%, VSB = -5V ± 10%, Vee = +5V ± 10%, 
VSS = OV 

PARAMETER SYMBOL 
LIMITS 

UNIT 
TEST 

MIN TYP MAX CONDITIONS 

1 nput Capacitance 
I CIl I 4 5 pF 

(AO-A6), DIN 

I nput Capacitance 
CI2 8 10 pF 

RAS, CAS, WRITE 

Output Capacitance 
Co 5 7 pF 

(DOUT) 

1404 

Vee 

~, 
1 .. -

JLPD416 

BLOCK 
DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

CAPACITANCE 
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JLPD416 

DC, CHARACTERISTICS 

;£~IC MASTER 1978 

Ta = ftc to +7ftC(i) , VOO = +12V ± 1.0%, VCC = +5V ± 1.0%, Vaa = -5V ± 1.0%, VSS = .oV 

LIMITS TEST 
PARAMETER SYMBOL UNIT 

MIN TYP MAX CONDITIONS 

Supply Voltage VOO 1.0.8 12 . .0 13.2 V @ 
Supply Voltage VCC 4.5 5 . .0 5.5 V @ @ 
Supply Voltage VSS .0 .0 .0 V @, 
Supply Voltage VBB -4.5 -5 . .0 -5.5 V @ 
Input High (Logic 1) 
Voltage, RAS, CAS, VIHC 2.7 7 • .0 V @ 
WRITE 

.-

Input High (LOgic 1) 
Voltage, all inputs 

VIH 2.4 7 • .0 V @ 
except RAS, CAS 
WRITE 

Input Low (Logic .0) 
VIL -1 . .0 .0.8 V @ 

Voltage, all inputs 

Operating V DO Cu rrent 1001 35 rnA RAS, CAS cycling; 

tRC = tRC Min. @ 
Standby VOO Current 1002 1.5 rnA RAS = VIHC, 00UT 

= High Impedance 

Refresh VOO Current 1003 25 mA RAS cycling, CAS = 

VIHC;tRC =375ns@) 

Page Mode VOO 1004 27 rnA RAS = VIL, CAS 
Current cycling; tpc = 

225 ns @) 

Operating VCC ICC1 p.A RAS, CAS cycling; 
Current tRC = 375 ns@ 

Standby V CC Current ICC2 -1.0 1.0 p.A RAS = VIHC, 
00UT = High 
Impedance 

Refresh V CC Cu rrent ICC3 -1.0 1.0 p.A RAS cycling, 

CAS = VIHC, 
tRC = 375 ns 

Page Mode VCC ICC4 p.A RAS = VIL, CAS 
Current cycling; tpc = 

225 ns ® 
Operating VBB IBB1 2.0.0 p.A RAS, CAS cycling; 
Current tRC = 375 ns 

Standby VBB IBB2 1.0.0 p.A RAS = VIHC, 
Current 00UT = High 

Impedance 

Refresh VBB IBB3 20.0 p.A RAS cycling, 
Current CAS = VIHC; 

tRC = 375 ns 

Page Mode V B a IBB4 2.0.0 p.A RAS = VIL, CAS 
Current cycling; 

tpc = 225 ns 

Input Leakage II(L) -1.0 1.0 p.A VBB = -5V, .oV ~ 
(any input) VIN ~ +7V, 

all other pins not 
under test = .oV 

Output Leakage IO(L) -1.0 1.0 p.A 00UT is disabled, 
.oV ~ VOUT ~ +5.5V 

Output High Voltage VOH 2.4 V IOUT= -5mA @ 
(Logic 1) 

OutPut Low Voltage VOL .0.4 V IOUT= 4.2 rnA 
(Logic .0) 

Not8S:(!) T a is specified here for operation at frequencies to tRC;;;' tRC (min). Operation at higher cycle rates with reduced 
ambient temperatures and high power dissipation is permissible, however. provided AC operating paremeters are met. 
See Figure 1 for derating curve. 

@ All voltages referenced to VSS' 
@ Output voltage wI! swing from VSS to VCC when activated with no current loading. For purposes of maintaining 

data in standby mode, VC;C may be reduced to Vss without affecting refresh operations or data retention. However, 
the VOH (min) specification is not guaranteed in this mode. 

@) IDOl, 1003. and I 0D4 depend on cycle rate. See Figures 2, 3 and 4 for 100 limits at other Cycle rates. 
@ ICCl and ICC4 depend upon output loading. During raadout of high level data VCC is connected through a low 

impedance (135n tvp) to data out. At •• ott. tm. Icc consists of leakage currents only. 
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CYCLE Ti ME tRC (nsl 

1000 500 400 375 300 250 
II I I I II I 

Ta (MAX) I 

" "-" 
o 1.0 2.0 3.0 4.0 

CYCLE RATE (MHz) = 103/tRC (ns) 

FIGURE 1 

Maximum ambient temperature versus cycle 
rate for extended frequency operation. T a 
(max) for operation at cycling rates greater 

than 2.66 MHz (tCYC < 375 ns) is 
determined by T a (max) [OC] = 70 - 9.0 x 
(cycle rate [MHz] -2.66). 

CYCLE TIME tRC (ns) 

50mA 
1000 500 400 375 300 250 

I II I I I I I 

« 
E 
~ 
z 
UJ 
0: 

40 mA I 
I 
I 

I 
0: 
::) 
U 

30 mA 

SPEC liMiT I ,/ ..,' >-
...J 
a.. 
a.. 
::) 
Cf) 

M 
o 
o 
x 

20mA 

« 10 mA 
~ 

o 
o 

,,' ,." 
" ~~;,. ~' 

,/ 

" , ~/ , 

",' 

1.0 2.0 3.0 

CYCLE RATE (MHz) = 103/tRC Insl 

FIGURE 3 

Maximum 1003 versus cycle rate for device 
operation at extended frequencies. 
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J'PD416 
DERATING CURVES' 

CYCLE TIME tRC (ns) 

SP~C LIMIT I -./ 
,/ 

~/ 
/ 

/' 

-I.~/ 
,/' 

-<../ ,,' 
,/ 

/ 
/ 

~/ 

1.0 2.0 3.0 

CYCLE RATE (MHz) = 103/tRC (ns) 

FIGURE 2 

4.0 

Maximum 1001 versus cycle rate for device 
operation at extended frequencies: 

CYCLE TIME tpc (ns) 

1000 !:lUO 400 :mu 250 225 200 

50 mA 

40mA 

I I I I I I I 

I I I 
I 
I 

30 mA 
SPEC LIMIT 

20 mA ------ ~ ... ,,-
10 mA -

0 

o 

\'<~ ---"'----" .. 100--_ .. 
'-

1.0 2.0 3.0 

CYCLE RATE (MHz) = 103/tPC (ns) 

FIGURE 4 

Maximum 1004 versus cycle rate for device 
operation in page mode. 
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JLPD416 

AC CHARACTERISTICS 

. ©IC MASTER 1978 

Ta = O"c to +700 C, VDD ~ +12V ± 10%, Vee = t5V ± 10%, VSS = -5V ± 10%, Vss = OV 

LIMITS 

PARAMETER SYMBOL I'PD416 I'PD416-1 ~D416-2 ~D416-3 UNIT 
TEST 

CONDITIONS 
MIN MAX MIN MAX MIN MAX MIN MAX 

Random read or write tRC 510 430 375 375 ns @ 
cycle time 

Rea~write cycle time tRWC 510. 430 375 375 ns @ 
Page mode cycle time tpc 330 280 225 170 -ns 

Access time from tRAC 300 250 200 150 ns @@ 
RAS 

Access time from tCAC 200 170 135 100 ns ®® 
CAS 

Output buffer t()FF 0 80 0 70 0 50 0 40 ns Q) 
tum-off delay 

Transition time (rise tT 3 50 3 50 3 50 3 35 ns @ 
a:ldfalll 

RAS precharge time tRP 200 170 120 100 ns 

RAS pulse width tRAS 300 32,000 250 32.000 200 32,000 150 32,000 ns 

RAS hold time tRSH 200 170 135 100 ns 

CAS pulse width tCAS 200 10,000 170 10,000 135 10,000 100 10,000 ns 

RAS to CAS delay tRCD 40 100 35 85 25 65 20 50 ns ® 
time 

CASto RAS tCRP -2Q. -20 -20 -20 ns 
precharge time 

Row address Set-up tASR 0 0 0 0 ns 
time 

Row Address hold tRAH 40 35 25 20 ns 
time 

Column address IASC -10 -10 -10 -10 ns 
set-up time 

Column address hold tCAH 90 75 55 45 ns 
time 

Column address hold tAR 190 160 120 95 ns 
time referenced to 
RAg 

Read command set-up tRCS 0 0 0 0 ns 
time 

Read command hold tRCH 0 0 0 0 ns 
time 

Write command hold twCH 90 75 55 45 ns 
time 

Write command hold tWCR 190 160 120 95 ns 
time referenced to 
RAS 

Write command pulse twp 90 75 55 45 ns 
width 

Write command to tRWl 120 100 80 60 ns 
RAS lead time 

Write command to tCWl 120 100 80 60 ns 
CAS lead time 

Data-in Set-up time tDS 0 0 0 0 ns ® 
Data .. n hold time tDH 90 75 55 45 ns ® 
Data-in hold time tDHR 190 160 120 95 ns 
referenced to R AS 

CAS precharge time tcp 120 100 80 60 ns 
(for page mode cycle 
only) 

Refresh period tREF 2 2 2 2 ms 

WRITE command twcs -10 - 10 -10 -10 ns 
set-up time 

CAS to WRITE delay tCWD 140 120 195 70 ns 

RAS to WRITE delay tRWD 210 175 160 120 ns 

Notes: Q AC measurements assume tT = 5 ns. 

o VIHC (min) or VIH (min) and Vil (max) are reference levels for measuring timing of input si!J'lals. Also, transition times 
are measured betVlleen VIHC or VIH and VI l. 

® The specifications for tRC (min) and tRWC (min) are used only to indicate cycle time at which proper operation over the 
full temperature range (O°C .;; T a" 1Q°C) is assured. 

o Assumes that tRCD C;; tRCD (maxi. If tRCD is greater than the maximum recommended value shown in this table, tRAC 
will increase by the amount that tRCD exceeds the values shown. 

® Assumes that tRCD;;' tRCD (max). 

@ Measured lllith a load equivalent to 2 TTL loads and 100 pF. 

G tOFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage 
levels. 

® Operation within the tRCD (max) limit ensures that tRAC (max) can be met. tRCD (max) is specified as a reference 
point only, if tRCD is greater than the specified tRCD (max) limit, then access time is controlled exdusively by tCAC' 

® These parameters are referenced to CAS leading edge in early \/'Kite cycles and to WRITE leading edge in delayed write or 
read-modify-write cycles. 
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ADDRESSES 

ADDRESSES 

ADDRESSES 

1408 

READ CYCLE 
~ _______________________ tRC __ ------______________ ~ 

~----------------------tRAS--------~ 

V IHC- -----_1 ~------- tAR------.l 

____ ~~--_+--tRSH--------~ 

VIHC------~~----~~ ~--+--tCAS-----~ ,---+--------------

WRITE CYCLE 

~--------------------tRC------------------------~ 

~----tDHR--------~ 

_______________________ OPEN ________________________ _ 

READ-WRITE/READ-MODIFY-WRITE CYCLE 

~--------------------------tRWC--------------------------~ 
~~~.~------------t-A-R:::::::::~~----tRAS---------------~~ I'------~ 

~--~~---tRSH---------------~ 
------~----f----tCAS--------------_~ 

V1HC_ ---++---..;.;.:;.;;....--

V1HC_ ~~~~~~~~--~-------------------~ 
V

1L
_ 

~----------tRAC------------~ 

,uPD416 

TIMING WAVEFORMS 
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,",PD416 

TIMING WAVEFORMS 
(CONT.) 

©IC MASTER 1978 

URAS-ONL Y" REFRESH CYCLE 

ADDRESSES 

..... --.............................................................. OPEN .............................. ------..... --..... --............... _ 

Note: CAS ~ V 1HC' WRITE z Don't Care 

PAGE MODE READ CYCLE 

RAS 
V

1HC
_ 

V
1L

_ 

V
1HC

_ 

CAS V
1L

_ 

V
1H

_ 

ADDRESSES V 
IL-

PAGE MODE WRITE CYCLE 

~------~---------------tRAS------------------------~ 

RAS 
V

1HC
_ 

V'L_ 

CAS 
V

1HC
_ 

V
1L

_ 

V
1H

_ 

ADDRESSES V
IL

_ 

WRITE V'HC_~rr.~I'7"::~1L1 
V1L_ ~~~~~~ ..... ~~~~~~~--..... ~~~~Lq~~~--..... ~~~~~~~~ 

VIH_ 7"7"""""''''''''''''' .r ..... ~":"":";':--~J~.,.,,\..z--~":"":':'~'i.J~,.,.,"7'1'''~i-i. .l-~~~ .... Ln~.,.,,~.,.,,~rr; 
V1L_ ~~~~.~~~--~~~~.~~~~-I~~~~,)U'~ ..... ~~--~,~~~~~~ 
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The 14 address bits required to decode 1 of 16,384 bit locations are multiplexed onto ADDRESSING 
the 7 address pins and then latched on the chip with the use of the Row Address 
Strobe (RAS), and the Column Address Strobe (CAS). The 7 bit row address is first 
applied and RAS is then brought low. After the RAS hold time has elapsed, the 7 bit 
column address is applied and CAS is brought low. Since the column address is not 
needed internally until a time of tCRD MAX after the row address, this multiplexing 
operation imposes no penalty on access time as long as CAS is applied no later thar. 
tCRD MAX. If this time is exceeded, access time will be defined from CAS instead of 

RAS. 

For a write operation, the input data is latched on the chip by the negative going DATA I/O 
edge of WRITE or CAS, whichever occurs later. If WRITE is active before CAS, this 
is an "early WRITE" cycle.and data out will remain in the high impedance state 
throughout the cycle. For a READ, WRITE, OR READ-MODIFY-WRITE cycle, the 
data OUtPLlt will contain the data in the selected cell after the access time. Data out 
will assume the higtl impedance state anytime that CAS goes high. 

The page mode feature allows the ,uPD416 to be read or written at multiple colum_n _ 
addresses for the same row address. This is accomplished by maintaining a low on RAS 
and strobing the new column addresses with CAS. This eliminates the setup and hold 
times for the row address reSUlting in faster operation. 

Refresh of the memory matrix is accomplished by performing a memory cycle at each 
of the 128 row addresses every 2 milliseconds or less. Because data out is not latched, 
"RAS only" cycles can be used for simple refreshing operation. 

Either RAS and/or CAS can be decoded for chip select function. Unselected chip 
outputs will remain in the high impedance state. 

PAGE MODE 

REFRESH 

CH IPSE LECTI ON 

JLPD416 
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JLPD416 
PACKAGE OUTLINE 

JlPD416C/D 

@IC MASTER 1978 

L 

H1Bb~_~_D_k-_E __ ~ __ ~ 
ITEM 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

)~PD416C 

(Plastic) 

MILLIMETERS 

19.4 MAX. 

0.81 

2.54 

0.5 

17.78 

1.3 

2.54 MIN. 

0.5 MIN. 

4.05 MAX. 

4.55 MAX. 

7.62 

6.4 

+0.10 
0.25 

-0.05 

INCHES 

0.76 MAX. 

0.03 

0.10 

0.02 

0.70 

0.051 

0.10MIN. 

0.02 MIN. 

0.16 MAX. 

I 0.18 MAX. 

I 0.30 

I 0.25 

0.01 

1 

~-------------A------------~ 

ITEM 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

~-----------E---------~ 

I 

• 

i 

: 

i 

i 

~PD416D 

(Ceramic) 

MILLIMETERS 

20.5 MAX. 

1.36 

2.54 

0.5 

17.78 

1.3 

3.5 MIN. 

0.5 MIN. 

4.6 MAX. 

5.1 MAX. 

7.6 

7.3 

0.27 

INCHES 

0.81 MAX. 

0.05 

0.10 

! 0.02 

! 0.70 I 
0.051 ! 

I 

0.14 MIN. i 
i 0.02 MIN. I 

0.18 MAX. I 

0.20 MAX. 

0.30 

0.29 

: 0.01 

t 

Cf) 
~' 

Q) -::J 
C." 
E 

·---8-

M 

SP416-8-7 7 -G Y -CAT 

1.411 

o 
~ 
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NEe IlcncDIpiers,lnc. 

4096 BIT DYNAMIC MOS RANDOM 
ACCESS MEMORY 

pPD418 
JL PD418-1 
JLPD418-2 

The pPD418 series is composed of high speed, dynamic, 4096 words x 1 bit, N channel, D ESC R I PT I ON 
MOS, random access memories. 

All inputs, except the clock (chip enable), are fully TTL compatible and require no 
pull-up resistors. The low capacitance of the address and control inputs precludes the 
need for specialized drivers. The data input and output are multiplexed to facilitate 
compatibil ity with a common bus system. 

The pPD418 has only one clock (chip enable), to simplify system design. The low 
capacitance clock input requires a positive voltage (+12 volts) which can be driven 
by a variety of widely available drivers. 

• 4096 words x 1 bit Organization 

• High Memory Density - 18 Pin Cerdip and Plastic Package 

• 10% Supply Margins 

• Multiplexed Data Input/Output 

• High Speed Access, Low Power Dissipation (370 mW Max) 

• Full TTL Compatibility on All Inputs (except CE) 

• Resistors for Address Inputs Provided on Chip 

• Open Drain Output Buffer 

• Single Low Capacitance Clock (CE) 

• Power Supply +12V, -5V 

• Replacement for TI's 4050 and Equivalent Devices 

• 3 Performance Ranges: 

ACCESS TIME R/W CYCLE RMW CYCLE POWER (TYP) 

JiPD418D 300 ns 470 ns 650 ns 200 mW 
JiPD418D-1 250 ns 430 ns 610 ns 200mW 
JiPD418D-2 200 ns 400 ns 580 ns 200 mW 

VBB VSS 

I/O A11 PIN NAMES 

AO AlO AO-A" Address Input 

A1 Ag AO-A5 Refresh Address 

R/W ReadlWrite Control 
A2 AS I/O Input/Output Terminal 

R/W A7 CE Chip Enable (Clock) 

CE A6 VOO Power Supply (+12V) 

VBB Power Supply (-5V) 
A3 AS 

VSS Ground 

A4 VOO 

Revii 

1412 

FEATURES 

PIN CONFIGURATION 

.uiC MASTER 197ti 



~PD418 

©IC MASTER 1978 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

Operating Temperature ..............•................. O°C to +70°C 
Storage Temperature ............................... -55°C to +150°C 
All Output Voltages <D . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.3 .. to +25 Volts 
All Input Voltages <D .................. : ........... -0.3 to +25 Volts 
Supply Voltage VDD <D ............................. -0.3 to +25 Volts 
Supply Voltage VSS <D ............................. -0.3 to +25 Volts 
Power Dissipation .......................................... 1.OW 

Note: <D Relative to VSS 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 

en 
~ 

Q) ...... 
:J 

.0-
E 
o 

reliability. 

*Ta = 2SoC 

--~-

Ta = O°C to 70°C, VOO = +12V ± 10%, VSS = -5V ± 10%,CD VSS = OV unless otherwise noted. 

LIMITS 

PARAMETER SYMBOL MIN TYP® MAX UNIT TEST CONDITIONS 

Input Current II 10 /lA VI = -0.3V to S.SV 
(All Inputs Except CE) 

CE Input Current IIICE) 10 /lA VI = -0.3V to 13.6V 

Supply Current From IOOIOFF) 200 /lA VI(CE) = 0.6V 
VOO Standby 

Supply Current From IOOION) 6 15 mA VI(CE) = 13.6V 

VOO 

Average Supply Current I 16 28 Minimum /lP0418 
16 28 Cycle /lP0418·1 

From VOO Ouring loo(av) 
16 28 

mA 
Timmg /lP0418·2 

Read or Write Cycle 

Average Supply Current 28 Minimum /lP0418 
From VOO Ouring 

IOOlav) 
28 

mA 
Cycle /lP0418-1 

Read·Modify·Write 28 Timing /lP0418·2 
Cycle 

Supply Current From 
IS8 100 IlA VBB = -S.SV. VOO = 13.2V. 

VBB I VSS = OV 

High Level Output VOH 2.4 VCC 
I 

V : ta = Guaranteed max access 
Voltage I : I time 

Low Level Output VOL VSS 0.4 V 
RL = 2.2 kS2 to S.SV 

Voltage i i t 

CL = SOpF 

: Load = 1 TTL Gate 

Low Level Output IOL I S ! 
I 

mA 
ta = Guaranteed max access 

Current I i time 
CL = SOpF. VOL = 0.4V 

High Level Input VIH 2.2 

I 
5.5 V 

I 
Voltage (Except CE) 

I I 
High Level CE Voltage VIHICE) : VOO- 1! 

, I 
i VOO + 1 ! V 

Low Level Input VIL I -0.6 

I 
0.6 V ! 

Voltage I Except CEI i 
Low Level CE Voltage VI LICE) I -0.6 0.6 V 

Notes: <D All voltages referenced to VSS· 

<l> Typical values are for T a = 25°C and nominal power supply voltages. 
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READ CYCLE J'PD418 
T. = ftc 10 7ffc. VDD = +12V .'0%. Vaa ~ -5V + 10%. Vss = OV unlelo olherwile noled 

LIMITS AC CHARACTERISTICS 
"PD418 JlPD4111-1 "PD4111-2 

PARAMETER SYMBOL MIN. MAX. MIN. MAX. MIN. MAX. UNIT TEST CONDITIONS 

Refresh Time lrot. 

o Read Cycle Tim. o tc(rd) 470 ' 430 ' 400 i 

Pulse Width. tw(CEH) 300 4000 260 4000 230 4000 
CEHi~ 

Pulse Width. !wlCEL) 130 130 130 
CE Low 

CE Rise Time trICE) 40 40 40 

CE FailTirne t/lCE) 40 40 40 

A.jdjm Setup tsuiac;ii 
Time 

Read Setup Time tsu(rd) 

Address Hold th(ad) 150 150 , 150 

Time 

Read Hold Time thIrd) 40 40 40 

Access Time t.(ad) 300 250 200 CL = 5OpF. RL = 2.2 kn.!Q 5.5V 
From Address Load = 1 TTL Gate. trICE) = 20 m 

Access Time !aCCE) 2BO 230 180 
FromCE 

Propagation Del.y tpLH 40 40 40 Cl = SOpF, RL = 2.2 k!'l to 5.5V 
Time. Low to High Load = 1 TTL Gate 
Level Output 
From CE 

WRITE CYCLE 

Ta = ftc 10 7ftC. VDD = +12V t 10%. Vaa = -5V • 10%. Vss = OV unless olherwi .. noled. 

~IMITS 

JlPD418 JlPD4111-1 JlPD4111-2 

PARAMETER SYMBOL MIN. MAX. MIN. MAX. MIN. MAX. UNIT TEST CONDITIONS 

Refresh Time tref. 

Wril_Cycle tcCwr) 470 430 400 
TIIne 

en Pulse Width. Iw(CEH) 300 4000 260 4000 230 4000 
:a- CE High 

(]) Pulse Width. tw(CEL) 130 130 130 
+-' CE Low ::J 
Q. WritePuI .. twCwr) 180 180 180 

E 
Width 

CE Rise Time trICE) 40 40 40 

0 CE Fall Time tfCCE ) 40 40 40 
0 
0 Address SetUP tsu(ad) 

:a- Time 

0 D.ta Setup tsu(d.) 150 150 150 
Time 

~ Write Pulse tsu(wr) 200 200 200 
Setup Time 

0 CE H;;h tv iQ:C:::::{-;,;ri'~ . 'tv <iii 4U 

W Write Delay 

Z TimeGl <ID 
D.tl Hold th(d.) 40 40 40 
Time 

Address Hold th(ad) 150 150 150 
Time 

Write.tlllld- th(wr) 40 40 40 
TimeQ> ® 

READ-MODIFY-WRITE CYCLE 

To;:: rf'C!.o moc. Voe -= -4-12'1 t H)%. Ves:: -5V ~ 1C~. '.tSS "'" CV ui,i" giheJwiw notea. 

LIMITS 

JlPD41a "PD4111-1 JlPD4111-2 

PARAMETER SYMBOL MIN. MAX. MIN. MAX. MIN. MAX. UNIT TEST CONDITIONS 

Refresh Time tret. 2 2 2 ms 

Read Modify tc(RMW) 650 610 

1

580 

1 

m 

WrileCycle I I 
TIme I 
Pulse Width. tw(CEH) 480 4000 440 4000 410 4000 ns 

CEHi~ 

Pulse Width. I twlCEL) 130 130 
1

130 ! ns 
CE Low 

Write Pulse twCwr) 180 180 180 ns 

Width 

CE Rise Time trCCE) 40 40 40 ns 

CE Fall Time II/lCE) 40 40 I 401 ns I 
Write Pulse tsuCwr) 200 200 200 ns 

Setup Time 

Address SetUP I ""Cad) 0 0 0 ns 

Time I 
Read Pulse tsu(rd) 0 0 0 ns 

Setup Time 

Data Setup Time tsu Cd.) 150 150 150 ns 

Data Hold Time thCda) 40 40 40 ns 

Addr.HoId thCad) 150 150 150 ns 

Time 

Access Time I.(adl 300 250 200 ns CL = SOpF. RL = 2.2 k!'l to 5.5V 

From Addres. Load· 1 TTL Gate. tr(CEI = 20 ns 

Access Time t.(CE) 280 230 180 ns "L = SOpF. RL = 2.2 k1l to 5.5V 

FromCE Lam-I TTL Gate 
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JLP0418 

TIMING WAVEFORMS 

CE 

Notes: <D 
@ 
@ 

I 
® 
® 

©IC MASTER,1978 

CE 

110 

CE 

110 

READ CYCLE 

!---------·c(rdl---------...-I 
.------·w(CEH)----....{ 

14-----·a(ad)-----<~ 

® 
® 

DON'T CARE 

WRITE CYCLE 

!---------·c(wr)-----------I 

<D 

DON'T CARE 

DON'T CARE 

DON'T CARE ® VALID DON'T CARE 

READ-MODIFY-WRITE CYCLE 

t---,----------·c(RMW)----------__4I--I 

<D 
'w(CEH) 

-----REGION 1 REGION 2 

Voo - 2V is the reference level for measuring timing of CEo 
VSS + 2V is the reference level for measuring timing of CEo 
VIH MIN. is the reference level for measuring timing of addresses, RM, I/O (Write cycle). 
V,L MAX. is the reference level for measuring timing of addresses, RM, I/O (Write cycle). 
VOH MIN. is the reference level for measuring timing of I/O (Read cycle). 
VOL MAX. is the reference level for measuring timing of I/O (Read cycle). 
During the time from the rise of CE to the fall of RM, R/W is permitted to change from 
high to low only. 
If R/W remains high more than th(Wr) from CE goes to high, the Data in driver must be 
disabled until RNV goes to low. (See Note 9.) 
In region 1, Data out is valid until the I/O terminal is forced high or low by the data in 
driver. A transition from low to high is permissible but additional power to overcome the 
output buffer will be required. A transition from high to low is permitted without power 
penalty. In region 2, during the time from the fall of Rlil to (tf(R/W) + 50 ns, MAX.), a 
transition from low to high permissible but additional power to overcome the output 
buffer will be required. 
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Ta = O°C to 70°C, VOO =+12V ± 10%, VBB = -5V ± 10%(j) 
Vss = OV, unless otherwise noted. 

LIMITS 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Input Capacitance CI(ad) 3.5 6 pF 
Address Inputs 

Input Capacitance 13 18 
CE Input CIICEI pF 

13 18 

I nput Capacitance CIIA/w1 4.5 6 pF 
Am Input 

I/O Terminal CIII/O) 5 7 pF 
Capacitance 

Note: (j) All voltages referenced to VSS. 

1-4-------A------...-l 

H-.l I 

B~ ~~---E--~ 
!-,PD418C (Plastic) 

ITEM MILLIMETERS INCHES 

A 22.5 MAX. 0.89 

B 1.09 0.04 

C 2.5~ 0.10 

0 0.50 ± 0.10 0.02 

E 20.32 0.80 

F 1.2 MIN. 0.05 

G 2.54 MIN. 0.10 MIN. 

H 0.5MIN. 0.02 MIN. 

I 4.05 MAX. 0.16 MAX. 

J 4.55 MAX. 0.18 MAX. 

K 7.62 0.30 

L 6.4 0.25 

+0.10 
M 0.25 0.01 

-0.05 

!-,PD418D (Cerdip) 

ITEM MILLIMETERS INCHES 

A 23.2 MAX. 0.91 MAX. 
B 1.44 0.055 
C 2.54 0.1 
D 0.45 0.02 
E 20.32 0.8 
F 1.2 0.06 
G 2.5 MIN. 0.1 MIN. 
H 0.5 MIN. 0.02 MIN. 
I 4.6 MAX. 0.18 MAX. 
J 5.1 MAX. 0.2 MAX. 
K 7.62 0.3 
L 6.7 0.26 
M 0.25 0.01 

1.111A . ..,. ..... 

TEST 
CONDITIONS 

VI =OV 

VIICEI = 12V 

V!ICE) = OV 

VI =OV 

VI =OV 

CAPACITANCE 

PACKAGE OUTLINE 
J.LPD418C/D 

fLPD418 
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IDD CHARACTERISTICS 

©IC MASTER 1978 

CE 

~ 

100 WAVEFORM 

100 r-----------------------------------------~ 
Voo = 12V 

VSS = -5V 

E 50 
o 
.9 

w 
> 
~ 
o 
o 

TIME (NS) 

IOO(AVE) VS CYCLE TIME 
30~--------------------------------------------~ 

20 

10 

VOD = 13.2V 
vss = -4.SV 

tw(CEL) = 130 ns CONSTANT 

tw(CEH) = 230 ns CONSTANT 

O~--------------~----~--------~------L-----~ 

100 ns SOO ns 1 IlS 10 IlS 

CYCLE TIME 

Cf) 
'-
(J) 
+-' 
:::J 
a. 
E 
o 

-----U ... 
o 
~-
() 

~ 
() 
W 
Z 
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NEe Ilcna..-s,llc. fLPB2205 

1024·BIT BIPOLAR TTL RAM 

The NEC J.LPB2205 integrated circuits are high-speed Open-Collector TTL interface, 0 ESCR IPTION 
1024-bit Random Access Memories. 

• 1024 Words x 1 Bit Organization (Fully Decoded) FEATURES 
• . TTL Interface 
• Fast Access Time - 50 ns max. 
• Power Consumption -500 mW typo 
• A Chip Select Input for Memory Expansion 
• Open-Collector Output 
• Ceramic 16-Lead Dual-In-Line Package 
• Compatibility with Fairchi!d's "93415" and Equivalent Devices 

es vee 
AO DIN 

Al WE· 

A2 Ag 

A3 AS 

A4 A7 

DOUT AS 

GND A5 

CHIP WRITE 
OPERATION 

SELECT ENABLE 

0 0 WRITE 

0 1 READ 

1 X HOLD 

X - High or Low. 

! 
A --i 

! 

-i F -- -- c 
E -1 

ITEM MILLIMETERS INCHES 

A 19.9 MAX 0.784 MAX 
-

1.06 0.042 _._--

o 
2.54 

0." ~ -~---

0.46' 0.10 . O.ot8 • .0.004 

17.78 0.70 

1.5 0.Ub9 

c 

G 2.54 MIN O.IOMIN 

H 0.5 MIN 0.019 MIN 
r----

4.58 MAX 0.181 MAX 
I----~----'----~.--r__---------

5.08 MAX 0.20 MAX 
...-----t----------.-.-. ----

K 7.62 0.30 ...----- -----_.- ----_. __ ._-- --_ .. __ ..... 

L 6.4 0.2!> 
,..-------- ------ -- ---- ._ .. _-_.-

M 0.25 ~ ~:~~ 0.0098 + ~::~: 

1418 
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OUTPUT 

1 

Non-Inverted Data 
Written in Memory 

I -: 

1 

PIN CONFIGURATION 

FUNCTION TABLE 

PACKAGE OUTLINE 
MPB2205D 
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f'PB2205 
ABSOLUTE MAXIMUM 

RATINGS* 

DC CHARACTERISTICS 

, Operating Temperature. -:25°C to +75°C 
Storage Temperature. -6SoC to +lS0°C 
Output Voltage. . . . -O.S to +S.S Volts 
Input Voltage. . . . . -O.S to +S.S Volts 
Supply Voltage VCC . . -O.S to +7 Volts 
Output Current . . . . . . . . . . . . SO mA 
COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 

. damage to ,the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 

reliabil ity. 
*Ta = 2SoC 

Ta = O°C to 75°C; VCC =4.75 to 5.25V CD 
LIMITS 

PARAMETER SYMBOL UNIT TEST CONDITIONS 
MIN TYP MAX 

Input High Voltage VIH 2.0 V 

Input Low Voltage VIL 0.8 V 

Input High Current IIH 40 /lA VI - 2.7V 

Input Low Current -IlL 0.40 mA VI=O.4V 

Output Low Voltage VOL 0.50 V IOL -16mA 

Output High Current IOH 100 /lA VOH = 5.25V 

Input Clamp Voltage -VIC 1.3 V -II = 12 mA 

Power Supply Current ICC 100 '55 mA All input except WE grounded. 

Note: CD Guaranteed with transverse airflow exceeding 400 linear F.P.M. and two minute warm-up. 

Typical thermal resistance values of the package are: 
() JA (Junction to Ambient) = 50° C/W (at 400 F.P.M. airflow) 
() JA (Junction to Ambient) = 70° C/W (Free Air! 

Under free air condition, ambient temperature is guaranteed O°C to 65°C. 

Ta = O°C to 75°C; VCC = 4.75 to 5.25V 

II) 
~ 

(J) 
+-" 
:::J 
0-
E 
o AC CHARACTERISTICS 

---C-LIMITS 
PARAMETER SYMBOL UNIT 

TIMING \t\IAVEFORMS 

©IC MASTER 1978 

MIN 

Read Address Access tAA 

Access CS Access tACS 

Time CS Recovery tRCS 

Write Pulse Width Time tw 

Write Address Set-Up twSA 
Set-Up Data-In Set-Up twSD 

Time CS.8et-Up twscs 

Write Address Hold twHA 

Hold Data-In Hold twHD 

Time CS Hold twHCS 

Write 0 isable Time two 

Write Recovery Time tWR 

Notes: CD Output Load - Fig. ,. Capacitances CL in 
Fig. 1 including jig and scope. 

10 

5_ 

25 

5 

5 

5 

5 

5 

@ Input Waveform - OV for "0" level and 3.0V 

for "'" level, less than 10 ns for both rise and 
fall time. 

@ Measurement Reference - 1 ,5V for both 
inputs and output. 

READ MODE 

:.;)[)i> £ ~,d~---
t---t:'A~ 

WRITE MODE 

i J I~ ... 

TYP MAX 

50 ns 

30 ns 

30 ns 

60 ns 

ns 

ns 

ns 

ns 

ns 

ns 

40 ns 

40 ns 

DOUT 

Figure 1 

UOL-l x:= 
----J�'~--~--------+-__ JI 

-"'f 

Dr JUT _______ -..+-_.1 

SP220S-8-77-G y -CAT 
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NEe IICroCllputers,IOC. 

4096 BIT HIGH SPEED STATIC 
MOS RANDOM ACCESS MEMORY 

The pPD410 is a very high speed 4K bit static random access memory.!t is organized DESCR!PT!ON 
as 4096 words by 1 bit per word and fabricated using N channel silicon gate MOS 
technology. 

All signals to the device are TTL compatible except for Chip Enable which is standard 
+12 Volt MOS level. 

Circuit operation starts with the rising edge of CEo Data is latched and valid until 
falling edge of CEo Address and Chip Select signals are latched on-chip to simplify 

system timing requirements. 

• 4096 Words x 1 Bit Organization 

• Fully Decoded 
• TTL Compatible (except CE) 
• High Speed-Access Time: 100 ns max. 

• Cycle Time: 220 ns min . 
• Static Operation - No Refresh Required 

• Standby Power: 75 mW max. 
• Active Power: 470 mW typo 

• Supply Voltages: VDD = +12V, VCC = +5V, VBB = -5V 
• Address Registers on the Chip 

• Three State Output 
a Standard 22 Pin Ceiamic Dua!-il1-Ul1c Package 

• Pin Compatible with J1PD411 and Other 4K Dynamic RAMs 

FEATURES 

,uPD410 
fLPD410-1 
fL PD410-2 

VBB Vss PIN CONFIGURATION 
Ag A8 

AlO 3 A7 

A~~4 AS 

CS 5 
J1PD VDD 

DIN S 410 CE 

DOUT 7 (NC) 

AO 8 A5 

Al 9 A4 

A2 10 A3 

VCC 11 WE 

1420 ©IC MASTER 1978 



,uPD410 

©IC MASTER 1978 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTER ISTICS 

CAPACITANCE 

CE 

ROW 
DECODER 
AND 
BUFFER 
REGISTER 

1/0 

MEMORY 
ARRAY 
64 x 64 

COLUMN 
DECODER AND 
BUFFER 
REGISTER 

Operating Temperature ................................ O°C to +70°C 
Storage Temperature ................................ -65°C to +150°C CD 
All Output Voltages ............................... -0.3 to +20 Volts 1 

All Input Voltages. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. -0.3 to +20 VoltsCD 
Supply Voltage VDD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.3 to +20 VoltsCD 
Supply Voltage VCC .............................. , -0.3 to +20 Volts<D 
Supply Voltage VSS " ............................ , -0.3 to +20 Volt~<D 
Power Dissipation ..... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.0W 

Note: CD Relative to VBB 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may af~ect device 
reliability. 

*Ta = 25°C 

Ta = o°c to 70°C; VDO = 12V ± 5%; VCC = 5V ±5%; VBB = -5V ± 5%; VSS = OV 

PARAMETER SYMBOL UNIT 
TEST 

CONDITIONS 

Input Leakage Current III 10 IJ.A VIN = VILMIN 
to VIH MAX 

CE Input Leakage Current ILC 10 IJ.A VIN = VILC MIN 
toVIHC MAX 

Output Leakage Current ILO 10 IJ.A 

Note: CD Typical values are for Ta = 25°C and nominal supply voltages. 

Ta = O°C to 70°C; VDD = 12V ± 5%; VCC = 5V ± 5%; VBB = -5V ± 5%; VSS = OV 

LIMITS TEST 
PARAMETER SYMBOL UNIT 

CONDITIONS MIN TYP MAX 

Address Capacitance CAD 4 6 pF VIN = VSS 

CS Capacitance CCS 4 6 pF VIN = VSS 

DIN Capacitance CIN 8 10 pF VIN = VSS 

DOUT Capacitance COUT 5 7 pF VOUT = VSS 
WE Capacitance CWE 8 10 pf VIN = VSS 

CE Capacitance CCE 18 27 pf VIN = VSS 
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Ta; OnC to 70
n

C; VDD = 12V ± 5%; VCC = 5V ± 5%; VBB = -5V ± 5%; VSS; OV (410- 2:'Ta = OCC lo15SoCI 

LIMITS 

PARAMETER SYMBOL I 410 T 410-1 I 410-2 1 UNIT 

Address to CE 
Set Up Time 

Address Hold 
Time 

CE Off T~me 

tAC 

tAH 

tee 

MIN TYP MAX I MIN TYP I MAX I MIN I TYP I MAX I 
READ. WRITE AND READ-MODIFY-WRITE 

o o o nS 

90 70 50 

i40 ~o I ns 

o 40 o 40 o 40 nS 

TEST 
CONDITIONS 

CE Transition 
Time 
~~-------+-------+----~--~--~~--+---~-----------~--+---~----+-------------~ 

CE off to Output tCF 0 90 0 90 0 
High Impedance 
State 

Cycle Time 

CE on Time 

CE Output 
Delay 

Access 
Time 

CE toWE 

WE to CE on 

Cycle Time 

CE on Time 

WE to CE off 

CE toWE 

DIN to WE 
Set Up 

DIN Hold Time 

WE Pulse 
Width 

tCY 440 

ICE 230 

tco 

tACC 

tWL 20 

twc o 

ICY 440 

tCE 230 

tw 130 

ICW 130 

tow o 

tDH 60 

'WP 130 

READ 

330 220 

2000 170 2000 110 

190 140 

200 150 

20 20 

o o 
WRITE 

330 220 

2000 170 2000 110 

100 70 

100 70 

o 

40 20 

100 70 

READ-MODIFY-WRITE 

90 

nS 

2000 nS 

90 

100 ns 

nS 

2000 nS 

nS 

ns 

'T = 10 ns 

Load :;; 50 pF f ITTL. 
Ref = 2.0 or 0.8V 

'ACC = tAC 
+ 'CO + tT 

tT = 10ns 

Read-Modily
Write (RMWI 
Cycle Time 

tRWC 560 420 280 ns tT=10ns 

CE Width tCRW 3S0 2000 260 2000 170 2000 nS 

During RMW __ _ -------I----+----j-----+--+------j----+----I----+----+-----+-------------~ 
WE to CE on IWC 0 0 0 

WE to CE off tw 130 I 100 70 

WE Pulse twp 130 i 100 70 I I nS I 

~'-~-id-th~,=.,_~_-+-------+---u-+!----~I ----~-0-4----~--~---0~--~----~---- I 
UIN to .. 0::: tow nS 
Set Up 

DIN Hold 
Time 

tDH 60 40 20 ! nS 

I ,L_C_E_to_O_u_l_pu_t __ ~ __ t_cO __ _L ____ L_ __ _L __ 19_0_L __ ~ ____ L__14_0_L ____ L_ __ ~ __ 90_L __ n_s~ __ L_oa~d~=_~~P_F_+_l_TT~L. Delay Ref = 2.0 or 0.8V 

Access Time IACC 200 150 100 ns 'ACC = tAC 
+ tco + IT 

~ r 

~ ... 
~. 

! 

ITEM MILLIMETERS INCHES 

A 27.43 Max. 1.079 Max. 
B 1.27 Max. 0.05 Max. 
c 2.54 ± 0.1 0.10 
o 0.42 ± 0.1 0.016 
E 25.4 ± 0.3 1.0 
F 1.5 ± 0.2 0.059 

G 3.5 ± 0.3 0.138 
H 3.7 ± 0.3 0.145 

4.2 Max. 0.165 Max. 
J 5.08 Max. 0.200 Max. 
K 10.16 ± 0.15 0.400 

L 9.1 ± 0.2 0.358 
M 0.25 ± 0.05 0.009 
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READ CYCLE 

CE 

ADDRESS 

ANDCs 

WRITE CYCLE 

CE 

ADDRESS 

AND CS 

WE CAN CHANGE 

-------1--------+---+ 
HIGH----.{ 

IMPEDANCE 
UNDEFINED 

-- - - --~--------+--+ 

DIN CAN CHANGE 

HIGH 

IMPEDANCE 

READ-MODI FY-WRITE CYCLE 

CE 

ADDRESS 

AND CS 

WE 

~------------------tRWC 
~--------tCRW--------~ 

DIN CAN CHANGE 

Notes: CD VDD - 2V is the reference level for measuring timing of CE. 

e?) Vss + 2V is the reference level for measuring timing of CE. 

Q) VIHMIN is the reference level for measuring timing of the addresses, 

Ct, WE and DIN. 

® VILMAX is the reference level for measuring timing of the addresses, 

CS, WE and DIN. 

@ VSS + 2.0V is the reference level for measuring timing of DOUT. 

® VSS + O.BV is the reference level for measuring timing of DOUT. 

Q) WE must be at VIH until end of tCO· 

VIHC 

VILC 

VIH 

VIL 

VOH 

VIHC 

VILC 

VIH 

VIL 

VIH 

VIL 

VIH 

VIL 

VOH 

VOL 

VIHC 

VILe 

VIH 

SP41 D-8-77-G Y -CAT 
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1024 BIT (256 X 4) STATIC MOS RAM 
WITH SEPARATE I/O 

The pPD2101ALC is a 256 word by 4 bit static random access memory requiring no 

clocks or refreshing. I t features high speed, low cost, and simplicity of interfacing. 

It is directly TTL compatible in all respects; inputs, outputs, and a single +5V supply. 

Two chip-enables allow easy selection of an individual package when outputs are 

OR-tied. An output disable is provided so that data inputs and outputs can be tied for 

common I/O systems. The output disable function eliminates the need for bidirectional 

logic in a common I/O system. Output data is the same polarity as input data, and 
readout is non-destructive. 

The JjPD21 01ALC family of devices offers access times from 450 ns to 250 ns with a 

typical standby mode power dissipation of only 36 roW. 

The use of NEC's N-channel silicon gate MOS process, with its excellent protection from 
contamination, permits the use of a low cost 22 pin plastic package in providing a high 

performance, high reliability MOS circuit at a most cost effective price level. The 

JjPD2101ALC is pin-compatible with the JjPD5101C CMOS static RAM. 

• 256 x 4 Organizations to Meet Needs for Small System Memories 

• Access Time - 250 to 450 nsec max 

• Directly TTL Compatible - All Inputs and Output 

• Static MOS - No Clocks or Refreshing Required 

• Simple Memory Expansion - Chip Enable Input 

• Low Standby Power - 36 mW typo 

{) • Low Cost Packaging - 22 Pin Piastic Duai-in-Line Configuration 
W 
Z • Low Operating Power 

• Three-State Output - OR-Tie Capability 

• Output Disable Provided for Ease of Use in Common Data Bus Systems 

A3~VCC 
A2 9 ~ ~~ e A4 
Al Y 3 20 R/W 

AO 4 19 eEl 

A5 5 JjPD 18 00 

2101AL 

A7 7 16 004 

GNO 8 15 01 4 

011 9 14 003 

10 

11 

13 

12 

01 1-01 4 

AO-A7 

RIW 

CEI 

PIN NAMES 

DATA INPUT CE2 J CHIP ENABLE 2 

ADDRESS iNPUTS 00 J OUTPUT DISABLE 

REA~/WRITE INPUT 001-004 I DATA OUTPUT 

CHIP ENABLE 1 VCC I POWER (+5V) 

OPERATION MODES 

00 I 
OUTPUT 

CEI CE2 CHIP MODE 

0 1 0 I Data Out 

I Selected 

I High 
0 I 1 1 

Others I No-Selected Impedance 

I 
I 
i 
I 

l' PD2101AL 
l' PD2101AL-2 
1'PD2101AL-4 

DESCRIPTION 

FEATURES 

PIN CONFIGURATION 

@IC MASTER 1918 



J.L PD2101AL 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

©IC MASTER 1978 

00 

• • • • • • 

MEMORY 
CELL 

MATRIX 
(256 x 4) 

Operating Temperature .............................. " -10
o
e to +70

o
e C/) 

Storage Temperature ................................. -65°e to +125°e CD 
All Output Voltages .......... ; ....................... -0.5 to +7 Volts -S 
All Input Voltages ................................... -0.5 to +7 Volts 0. 

Supply Voltage Vee .................................. -0.5 to +7 Volts g 
,_·--°-,-0· 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating orily and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

LIMITS 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Input High Voltage VIH +2.0 VCC V 

Input Low Voltage VIL -0.5 +0.8 V 

Output High Voltage VOH +2.4 V 10H = -100}.LA 

Output Low Voltage I VOL +0.4 V 10L = +2.1 mA 

Input Leakage Current ! 

High ! IUH +10 }.LA VI = VCC 

Input Leakage Current I 
Low , IUL -10 }.LA I VI = OV 

j 

Output Leakage ! ILOH +10 }.LA i Vo = +2.4V to VCC 
Current High 

I CE1 = +2.0V 

Output Leakage I ILOL -10 }.LA I Vo = +O.4V 
Current Low 1 CE1 = +2.0V 

I 

Power Supply Current ICC1 +60 
! mA VI = +5.25V 

10 = 0 mA 

Ta =+25°C 

Power Supply Current ICC2 +70 : mA VI = +5.25V 
i 
I 

I 
10 = 0 mA 

I Ta = -10°C to +70°C 
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READ CYCLE 

LIMITS 

2101AL-4 2101AL 2101 AL-2 
PARAMETER SYMBOL UNIT 

MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

Read Cycle Time tRC 450 350 250 ns 

Access Time tA 450 350 250 ns 

Chip Enable to 
Output tco 180 i 50 i30 ns 

Output Disable 
to Output too 150 130 120 ns 

Data Output to 
High Z State tDF* 0 130 0 115 0 100 ns 

Previous Read 
Data Valid After 
Change of Address tOH 40 40 40 ns 

*tDF is with respect to the trailing edge of CE1, CE2, or 00, whichever occurs first. 

o 0 WRITE CYCLE 
Ta = -10 C to +70 C, VCC = +5V ± 5% 

LIMITS 

2101 AL-4 2101AL 2101 AL-2 
PARAMETER SYMBOL UNIT 

MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 

Write Cycle Time twc 450 350 250 ns 

Write Delay tAW' 20 20 20 ns 

Chip Enable to 
Write tcw 180 150 130 ! ns 

Data Setup Time tow 180 150 130 ns 

Data Hold Time tDH 0 0 0 ns 

Write Pulse Width twp i 160 130 120 ns 

Write Recovery tWR 0 0 0 ns 

Output Disable I 
~ I ~,.. I I ,..,,, I I 41'\ 

-~ I ;)etup IDS I ~u I I ~u I 

Note: 00 is a logical 1 for common 1/0 and "don't care" for separate 1/0 operation. 

PARAMETER 
LIMITS 

SYMBOL 
TYP~ 

UNIT 
MIN. MAX. 

V CC in Standby VPD 1.5 V 

2.0 V 
CE1 Bias in Standby VCES 

VPD V 

Standby Current Drain IpD1 24 36 mA 

Standby Current Drain IpD2 30 45 mA 

Chip Deselect to 
Standby Time tcp 0 ns 

Standby Recovel'\l 

tRcfD Time tR ns 

Notes: (]) Typica! values are for T a = 250 C and nominal supply voltage. 

o tR = tRC (Read Cycle Time). 

LIMITS 
PARAMETER SYMBOL UNIT 

MIN. TYP. MAX. 

Input Capacitance CIN 8 pf 

Output Capacitance COUT 12 pf 

1426 

TEST COND ITIONS 

- -
2.0V ~ VPD ~ 5.2SV 

1.5V ~ VPD < 2.0V 

All Inputs = VPD1 = 1.5V 

All Inputs = VPD2 = 2.0V 

TEST CONDITIONS 

VI =OV 

VO=OV 

J-L PD2101AL 

AC CHARACTERISTICS 

STANDBY 
CHARACTER ISTICS 

CAPACITANCE 
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ILPD2101AL 

TIMING WAVEFORMS 

STANDBY WAVEFORMS 

AC CONDITIONS 
OF TEST 

©IC MASTER 1978 

READ CYCLE 

I"""' .. ----~- tRC ---__. ... .-41 
ADDRESS~ _____________________ ~ 

CE2 

00 
(COMMON I/O) 

DATA -
OUT __ HIGH-Z 

Notes: CD 00 should be tied low for separate I/O operatio .... 

@ R/W is high for read operation. 

WRITE CYCLE 

~------twc-----___ ~ 
ADDRESS 

CE2 

00 
(COMMON I/O) 

R/W 

Note: 00 is a logical 1 for common I/O and "don't care" for separate I/O operation. 

STANDBY MODE 

VCC 

CE 

OV ----------------

Notes: CD 4.75V 

@ 2.0V 

@ 1.5V 

Input Pulse Levels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +O.8V to +2.0V 
I nput Pulse Rise and F all Times. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20 ns 
Timing Measurement Reference Level ............................... 1.5V 
Output Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 TTL + 100 pF 
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ICC VS Ta 

50--~~~~------------~--~ 

<:( 5.25V 
E 30~--~~F3~~~---+---+--~ 
u 
~ 

leeVS Vee 

50 t---t-----l~___t-__+-_+ 

40 

<:( 

E 30 
(J 

~ 

20 

2 3 4 

Vee (V) 

,----------------,--

1.. . 

ITEM I MIL:IMETERS I INCHES I 
A I 28.0 MAX. I 1.10 MAX. 

~, --E~I---25'-4--4-1-00-

i " _14~O. __ ~O_.05_5~ 
2,54 MIN. 0.10 MIN 

I 0,5 MIN 0.02 MIN 

I 4,7 MAX, 0,18 MAX 

I 5.2 MAX 0,20 MAX. 

10.16 0.40 
'------+---

85 0,33 

1428 

5 6 7 

~K-~ 
:, 'I' 

-Pl
i:--,L-'l

l I " I 

. M I 
-J 0-15° 

/-LPD2101AL 
TYPICAL OPERATING 
CHARACTERISTICS 

PACKAGE OUTLINE 
~PD2101ALC 

SP2101-8-77-GY-CAT 
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1024 BIT FULLY DECODED STATIC 
MOS RANDOM ACCESS MEMORY 

fLPD2102AL 
. J.L PD21 02AL·2 
fL PD21 02AL·4 

DESCRIPTION The J.LPD2102AL is a 1024 words by one bit static Random Access Memory requiring 
no clocks or refreshing. A family of devices with maximum access times ranging from 

250 ns to 450 ns meet the requirements of microcomputer memory applications where 

speed, low cost and easy interfacing are prime design objectives. 

All J.LPD21 02AL inputs and outputs are TTL compatible. A single chip-enable (CE) pin 

is provided for selection of an individual device in systems with OR-tied outputs. 

Output data is the same polarity as input data and is nondestructively read out. Only a 

single +5 volt supply is required. In standby mode, with the supply lowered to 1.5 

volts, power dissipation is reduced to 42 mW max. 

The J.LPD2102AL family .isfabricated using NEC's N-channel MOS silicon gate process, 

providing excellent contamination protection. This process permits the use of a low cost 
plastic package (16 pin) and enables high performance, highly reliable MOS circuits to 
be produced. 

FEATURES· • Access Time - J.LPD2102AL-2 - 250 ns Max 

J.LPD2102AL - 350 ns Max 

J.LPD21 02AL-4 - 450 ns Max 

• Single +5 Volts Supply Voltage 

• Directly TTL Compatible - All Inputs and Output 

• Static MOS - No Clocks or Refreshing Required 

• Low Power - Typically 150 mW 

• Low Standby Power - 42 mW max 

• Three-State Output - OR-TI E Gapability 

• Simple Memory Expansion - Chip Enable Input 

• fully Decoded - On Chip Address Decode 
• I nputs Protected - All I nputs have Protection against Static Charge 

• Low Cost Packaging - 1.6 Pin Plastic Dual-In-Line Configuration 

PIN CONFIGURATION 
A6 16 A7 

A5 2 15 AS 

R/W 3 14 Ag PIN NAMES 

A1 4 CE 
",PO 

(\2 52102AL12 DOUT 

AO- Ag Address Inputs 

R/W Read/Write 

CE Chip Enable 
A3 6 DIN VCC Power (+5V) 

A4 7 10 VCC 

AO S 9 GND 

©IC MASTER 1978 1429 
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Operating Temperature 
Storage Temperature ... 
Voltage On Any Pin .. 

32 

Note: CD With Respect to Ground 

CELL 
ARRAY 

32 ROWS 
32 COLUMNS 

32 

-------® Vee 

--(VGNO 

.... -10
o e to 70

0 e 
.. -65°e to +125°e 
-0.5 to +7 Volts CD 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any· other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability 

*Ta = 25
u
e 

Ta - -10°C to +70°C; VCC - 5V ± 5% uniess otherwise specified. 

Open 

IOl = 2.1 mA 

Note: CD Typical values are for T a = 25° C and nominal supply voltage 

- LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

I nput Capacitance CIN 3 5 pf VIN = OV 

Output Capacitance COUT 7 10 pf VOUT = OV 

1430 

JLPD2102AL 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE 
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ILPD2102At. 

AC CHARACTERISTICS 

TIMING WAVEFORMS 

STANDBY 
CHARACTERISTICS 

©IC MASTER 1978 

READ CYCLE 
Ta = -10°C to +70°C; VCC = +5V 1:5% unless otherwise noted 

LIMITS 

PARAMETER SYMBOL 2102AL-4 2102AL 2102AL-2 

MIN MAX MIN MAX MIN MAX 

Read Cycle tRC 450 350 250 

Access Time tA 450 350 250 

Chip Enable to tco 230 180 130 
Output Time 

Previous Read tOHl 40 40 40 
Data Valid in 
Respect to Address 

Previous Read tOH2 0 

°1 I 
0 

Data Valid in i 

l Respect to Chip l Enable I 

WRITE CYCLE 
Ta = -10"C to +70"C; VCC = +5V + 5% unless otherwise noted 

LIMITS 

PARAMETER SYMBOL 2102AL-4 2102AL 2102AL-2 

MIN MAX MIN MAX 

Write Cycle twc 450 350 

Address to Write tAW 20 20 
Setup Time 

i 

Write Pulse Width twp 300 250 

Write Recovery tWR 0 0 
Time i 

Data Setup Time tDW 300 i 250 

Data Hold Time tDH 0' 0 ' 
Chip Enable to tcw 300 ! 250 
Write Setup Time 

i 1 j 

READ CYCLE 

ADD~...:;~,,--_______ ~~X,-_____ _ 
CE __ >-'-__ ...... I~ 'COj 

~;...:;~~--+----<---'.=.;2 ,/ 
~--- 'A--·_·---j ---, 'OH2 I---

DATA O_u_T _______ ---'X'-'·i=:....,. ___ ~~1x= 
~IOHI----

WRITE CYCLE 

'""~=~---'-AC-----==:..~~----
CE_~~---=1. 'WA ii--

~ :/ 
RW -'-_____ 'wP--i ~ _____ _ 'bA 

DATA 
IN 

DATA CAN 
CHANGE 

<D 2.0 VollS 

~ 0.8 Volts 

Ta = Oto +70··C 

~ i2) . 

DATA CAN 
CHANGE 

MIN 

250 

20 

180 

0 
j 

i 180 

0 

i 180 

1 

PARAMETER SYMBOL 
LIMITS I I 

MIN TYP MAX 1 UNIT TEST CONDITIONS 

v CC on Standby VPD 1.5 I v 
CE Bias in Standby VCES 2.0 V +2.0V·· VPD', +5.25V 

VPD V +1.5V '. VPD <. +2.0V 

Standby Current Dra'A IpDl 14 28 rnA All Inputs, VpDl - +1.5 

Standby Current Drain i I PD2 18 38 rnA All Inputs, VpD2 = +2.0V 

Chip Deselect to Standb.y tcP 

TI~ I 

Standby Recovery Time tR tRCG) I I 
G) tRC = Read Cycle Ti~ 

MAX 

UNIT 

ns 

ns· 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

TEST CONDITIONS 

tT = tr = tf = 100 ns 

CL = 100pF 

Load = 1 TTL Gate 

V ref = 2.0 or 0.8V 

TEST CONDITIONS 

tT = tr = tt = lOOns 

CL = 100 pF 

Load = 1 TTL Gate 

Vref = 2.0 or 0.8V 
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STANDBY MODE 

VCC·------

ov- - - - - - --
CD 4.75V 

@ 2.0V 

@ 1.5V 

POWER SUPPLY CURRENT VS 
AMBIENT TEMPERATURE 
45 I I i i i I I 

I 
I 

40 vcc MAX._ 

I 
~ '-~~AL 

20 

15 
o 10 20 30 40 50 60 70 

AMBIENT TEMP. ( C) 

OUTPUTSOURCECURRENTVS 
OUTPUT VOLTAGE 

·30 

-25 

~ ·20 .s 
.9 ·15 

·1 0 

5 

o 

r\ 
\ 
1'\ TYPICAL 

" ta = 25 C 

VCC MIN.-

"'- " I 

N 
VOH (VOL TSi 

~------A------_ ... _ 

POWER SUPPLY CURRENT VS 
SUPPLY VOLTAGE 

35~1~--~~~--~'-~ 

~ ta~25~ 30 

25 
~ 
.E 20 
u 

./ ~YPIC~L 
~ 15 I 

[7 
10 

5 
1 456 

Vcc (VOLTS) 

OUTPUT SINK CURRENT \Is 
OUTPUT VOLTAGE 

30 

25 

~ 
20 

.E 15 
...J 

_0 
10 / 

V 
I 

1/ 
G 

I 
CH 

/ 
V TYP1ICAL 

I 
ta = 25 C 

VCC MIN.-~ 

'1 I 

VOL (VOLTS) 

! . f 
~K-----r 
:~L~ 
I I 

~
i l~. 

: I J 

H~' - I I 'I + t 
.+ ,U ~ ~ U I U : U ~ ~~ 
~B~ ~- ~Ff..-- ~ c ~ o I...I·------E 

I 
ITEM 

A 

8 

C 

0 

t 

F 

G 

H 

I 

J 

K 

L 

M 
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MILLIMETERS INCHES 

194 MAX 076 MAX 

081 003 

254 010 

0.5 002 

177B 0.70 

13 0051 

254 MIN 010 MIN 

o 5 ,,".~!!'1 002 Mlf\! 

4.05 MAX 016 MAX 

455 MAX 018 MAX 

762 030 

64 025 

-010 
025 001 

005 

fLPD2102AL 

STANDBY MODE 
TIMING WAVEFORM 

TYPICAL CHARACTERISTICS 

PACKAGE OUTLINE 
IlPD2102ALC 

SP2i 02-8-77-G Y -CAT 
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NEe Inc. pPD2111AL, 
P. PD2111AL-2 
p.PD2111AL-4 

1024 BIT (256 x 4) STATIC MOS RAM 
WITH COMMON 1/0 AND OUTPUT DISABLE 

OESCR IPTION The ,uPD2111AL is a 256 words by 4 bits static random access memory fabricated wit~ 
N-channel MOS technology. It uses fully static circuitry and therefore requires no 
clocks or refreshing to operate. The data is read out nondestructively and has the same 
polarity as the input data. Common input/output pins are provided. 

It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. 
Separate chip enable (CE) leads allow easy selection of an individual package when 
outputs are OR-tied. 

All members in the ,uPD2111AL family feature a low standby power mode with the 
supply voltage being reduced to +1.5V. 

FEATURES • 256 Words x 4 Bits Organization 
• Common Data Input and Output 
• Single +5V Supply Voltage 
• Directly TTL Compatible - All Inputs and Outputs 
• Static MOS - No Clocks or Refreshing Required 
• Access Time - 250 ns to 450 ns max. 
-. Simple Memory Expansion - Chip Enable Inputs 
• Fully Decoded - On Chip Address Decode 
• Inputs Protected - All Inputs have Protection Against Static Charge 
• Low Cost Packaging - 18 Pin Plastic Dual-In-Line Configuration 
• Three-State Output - OR-Tie Capability 
• Low Standby Power 

PIN CONFIGURATION 
A3 vcc 

A2 A4 
PIN NAMES 

A1 R/W 
AO-A7 Address Inputs 

00 Output Disable 

AO CE1 R/W Read/Write Input 

A5 1/04 CE, Chip Enable' 

CE2 Chip Enable 2 
A6 1/03 I/O, - 1/04 Data Input/Output 

A7 1/°2 

GND 1/01 
OPERATION MODES 

00 CE2 
CE, CE2 00 Chip Output Status 

0 a 0 Data Output 
Selected 

0 a , High Z 

Others Unselected State 

©IC MASTER 1978 1433 
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A2~~~CODER 
A3 

A4 
~----

R/W 

1/020---ilH-I 

1/04 

00 

Operating Temperature. 
Storage Temperature .. . 
All Output Voltages .. . 
All Input Voltages ..... . 
Supply Voltage Vee ... . 

INPUT 
DATA 

CONTROL 

MEMORY 
CELL 

MATRIX 

256 X 4 

.-..-VCC 

~GND 

-10
o
e to +70

o
e 

-65°e to +125°e 
-0.5 to +7 Volts 
-0.5 to +7 Volts 
-0.5 to +7 Volts 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 

any other conditions above those indicated in the operational sections of .. this specification is not 
implied. Exposure to absolute maximum rating conditions for extended oeriods may affect device 
reliability. 

*Ta=25°e 

Ta = -10to +70°C; VCC = +5V ± 5% 

LIMITS TEST 

PARAMETER SYMBOL MIN TYP MAX UNIT CONDITIONS 

Input High Voltage VIH +2.0 VCC V 

I"put Low Voltage ViL -0.5 +0.8 \J v 

Output High Voltage 2111AL-4 VOH +2.4 V 10H = -150 J.lA 

2111AL +2.4 V 10H = -200 J.lA 

2111AL-2 

Output Low Voltage VOL +0.4 V 10L = +2.1 mA 

Input Leakage Current High ILiH +10 J.lA VI = VCC 

Input Leakage Current Low ILiL -10 /JA VI = OV 

Output Leakage Current High 'LOH +5 J.lA Va = +2.4V to VCC 
-

I CE = +2.0V 

Output Leakage Current Low I ILOL I -10 I J.lA Vo = +O.4V 

I I I I CE = +2.0V 

Power Supply Current 2111AL-4 ICCl 50 mA V, = +5.25V 

2111AL 55 mA '0 = 0 mA 

2111AL-2 I Ta = +25°C 

Power Supply Current 2111 AL-4 ICC2 60 mA VI = +5.25V 

2111AL 

I 
65 mA 10 = 0 mA 

2111AL-2 Ta = -10 to +70°C 

1434 
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p,PD2111AL 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 
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ILPD2111AL 

AC CHARACTERISTICS READ CYCLE 

AC CONDITIONS 
OF TEST 

Ta = -lOOC to +70"C. VCC +5V ± 5% 

LIMITS 

PARAMETER SYMBOL 2111AL-4 2111AL 2111AL-2 UNIT 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 

Read Cycle Time tRC 450 350 250 ns 

Access Time tA 450 350 250 ns 

Chip Enable to tco 310 240 180 ns 
Output 

Output Disable too 250 180 130 ns 
to Output 

Data Output to tDF <D 0 200 0 150 0 130 ns 
High Z State 

Previous Read tOH 40 40 40 ns 
Data Valid After 
Change of Address 

Note: G)tDF is with respect to the trailing edge of CE1. CE2. or 00. whichever occurs first. 

WRITE CYCLE 

LIMITS 

PARAMETER SYMBOL 2111AL-4 2111AL 2111AL-2 UNIT 
MIN TYP MAX MIN TYP MAX MIN TYP MAX 

Write Cycle Time twc 270 220 170 ns 
Write Delay tAW 20 20 20 ns 
Chip Enable to tcw 250 200 150 ns 
Write 

Data Setup Time tow 250 200 150 ns 
Data Hold Time tDH 0 0 0 ns 
Write Pulse Width twp 250 200 150 ns 
Write Recovery tWR 0 0 0 ns 
Output Disable tDS 20 20 20 ns 
Setup 

Note: 00 is a logical 1 for common I/O and "don't care" for separate I/O operation. 

Input Pulse Levels .................................. +O.BV to +2.0V 

Input Pulse Rise and Fall Times ................................ 20 ns 
Timing Measurement Reference Level ............................ 1.5V 
Output Load ..................................... 1 TTL + 100 pF 

STANDBY Ta = _lODC to +70D C 

CHARACTE R ISTICS 

©IC MASTER 1978 

LIMITS 
PARAMETER SYMBOL 

TYPeD MIN MAX 

VCC in Standby VPD 1.5 

CEl Bias in Standby VCES 2.0 

VPD 

Standby 2111AL-4 
IpDl 

36 

Current Drain 2111ALlAL-2 38 

Standby 2111AL-4 
IPD2 

45 

Current Drain 2111ALlAL-2 48 

Chip Deselect to tcp . a 
Standby Time 

StandbY Recovery tR tRC<V 

Notes: <D Typical values are for T a = 25° C and nominal supply voltage 

@tR = tRC (Read Cycle Time) 

UNIT TEST CONDITIONS 

V 

V 2.OV 0( VpD 0( 5.25V 

V 1.5V 0( VPD< 2.0V 

mA 
All Inputs = VPDl = 1.5V 

mA 
All Inputs = VPD2 = 2.0V 

ns 

ns 
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READ CYCLE 

00 
(COMMON I/O) 

DATA -
OUT __ 

Notes: CD 00 should be tied low for separate I/O operatio.,. 

@ R/W is high for read operation. 

WRITE CYCLE 

ADDRESS 

CE1 

CE2 

00 
{corv~:'v~ON :/O} 

DATA 

Note: 00 is a logical 1 for common I/O and "don't care" for separate I/O operation. 

STANDBY MODE -1 
,.-------Vee 

CE 

OV --------

1436 

Notes: CD 4.75V 

@ 2.0V 

@ 1.5V 

@ If the standby voltage (VPD) is between 5.25V (VCC Max) 

and 2.0V, then CE must be held at 2.0V Min (VIH). If the 
standby voltage is less than 2.0V but greater than 1.5V 

(VPD Min), then CE and standby voltag~must be at least 

the same value or, if they are different, CE must be the 

more positive of the two. CE may be either of CEl or CE2. 

ILPD2111AL 

TIMING WAVEFORMS 

STANDBY WAVEFORMS 
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fLPD2111AL 

CAPACITANCE Ta = 2SoC; f = 1 MHz 

PARAMETER SYMBOL 
LIMITS 

MIN TYP 

Input Capacitance CIN 

Output Capacitance COUT 

PACKAGE OUTLINE 
JLPD2111ALC 

I '""~------ A ---------.l 

ITEM MILLIMETERS INCHES 

A 22.5 MAX. 0.89 

B 1.09 0.04 

C 2.54 0.10 

0 0.50 ± 0.10 0.02 

E 20.32 0.80 

F 1.2 MlN. 0.05 

G 2.54 MIN. 0.10 MIN: 

H 0.5 MIN. 0.02 MIN. 

I 4.05 MAX. 0.16 MAX. 

J 4.55 MAX. 0.18 MAX. 

K 7.62 0.30 

L 6.4 0.25 

+0.10 
M 0.25 

-0.05 
0.01 

;I 

©IC MASTER 1978 

UNIT TEST CONDITIONS 
MAX 

8 pf V,=QV 

12 pf ~O =QV 

SP2111-8-77-GY-CAT 
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1024 BIT (256x4) STATIC CMOS RAM 

The ,uPD5101-E is a very low power 1024 bit (256 words by 4 bits) static CMOS 

Random Access Memory. It meets the low power requirements of battery operated 
systems and can be used-to en~ure non-volatility of data in systems using battery 
backup power. 

All inputs and outputs of the ,uPD5101-E are TTL compatible. Two chip enables 

(CE 1, CE2) are provided, with the device being selected when CE 1 is low and CE2 is 

high. The ,uPD5101·E can be placed in standby mode, drawing 15,uA maximum, by 

driving CE 1 high and inhibiting all address and control line transitions. The standby 

mode can also be selected unconditionally by driving CE2 low. 

The ,uPD5101-E has separate input and output lines. It can be used in common I/O 
bus systems through the use of the 00 (Output Disable) pin and OR-tying the 

input/output pins. Output data is the same polarity as input data and is non

destructively read out. Read mode is selected by placing a high on the R/W pin. The 

,uPD5101-E is guaranteed to retain data with the power supply voltage as low as 
2.0 volts. Normal operation requires a single +5 volt supply. 

The ,uPD5101-E is fabricated using NEC's complementary MOS (CMOS) process and 
is packaged in a 22-pin dual-in-line package. 

• Directly TTL Compatible - All Inputs and Outputs 

• Three-State Output 

• Access Time - 800 ns 

• Single +5V Power Supply 

• CE2 Controls Unconditional Standby Mode 

A3 vee 

A' 2 A4 PIN NAMES 

A1 R/W 

AO 4 eE, 
Dil- Di4 ' Data Input 

AO- A7 Address Inputs 

A5 00 

A6 6 
,uPD 

eE2 
5101-E 

R/W Read/Write Input 

CEl. CE2 Chip Enables . 

A7 7 16 004 
Ou Output Disable 

8 15 014 
001 - 004 Data Output 

VCC Power (+5V) 
DI, 9 14 0°3 

DO, 10 13 0!3 

012 11 12 0°2 
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J.L PD51 01-E 

DESCRIPTION 

FEATURES 

PIN CONFIGURATION 
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p,PD5101-E 

BLOCK DIAGRAM 
IAOORESS 

BUFFE~S 

(DISABLE) 

(DISABLE) 

INPUT 
DATA 

CONTROL 

cs 

ROW 
OECODERS 

CELL ARRAY 
32 ROWS 

32 COLUMNS 

ABSOLUTE MAXIMUM Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. oOe to +70o e 
RATI NGS* Storage Temperature ........................ ;..... -40°C to +125°e 

DC CHARACTERISTICS 

CAPACITANCE 

©IC MASTER 1978 

Voltage On Any Pin With Respect to Ground. . . . . .. -0.3 Volts to Vee +0.3 Volts 
Power Supply Voltage ........................... " -0.3 to +7.0 Volts 
COMMENT: Stresses above those listed under "Absolute Maximum Ratings" may cause 
permanent damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of this specifi
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 
*Ta = 2SoC 

Ta = O°C to 70°C; VCC = +5V ± 5%, unless otherwise specified. 

LIMITS 

PARAMETER SYMBOL MIN TYPeD MAX UNIT TEST CONDITIONS 

Input High Leakage ILlH® 1 p.A VIN = VCC 

Input Low Leakage ILlL@ -1 p.A VIN = OV 

Output High Leakage ILOH@ 1 p.A CEl = 2.2V,VOUT = VCC 

Output Low Leakage ILOL@ -1 p.A CE1 = 2.2V, VOUT = O.OV 

Operating Current ICCl 9 22 mA 
V IN = VCC Except CE1 

<O.OlV, Outputs Open 

Operating Current ICC2 13 27 mA 
VIN = 2.2V Except CE1 

<0.65V, Outputs Open 

Standby Current ICCL@ 15 p.A 
VIN = 0 to 5.25V 

CE2 < 0.2V 

Input Low Voltage VIL -0.3 0.65 V 

Input High Voltage VIH 2.2 VCC V 

Output Low Voltage VOL 0.4 V lOL = 2.0 mA 

Output High Voltage VOHl 2.4 V IOH =-1.0 mA 

Output High Voltage VOH2 3.5 V IOH = -100 p.A 

Notes: CD . Typical values at T a = 25° C and nominal supply voltage. 

® Current through all inputs and outputs included in ICCL. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Capacitance CIN 4 8 pF VIN - OV 
(All Input Pins) 

Output COUT 12 20 pF VOUT - OV 
Capacitance 
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READ CYCLE 

Ta = O(oC to 70"C, VCC "' 5V ~5%, unless otherwise specified. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX 

I 
Read Cycle tRC 800 

Access Time tA 415 800 

Chip Enable (eEl j teol 400 800 
to Output 

Chip Enable (CE2l 

I 
440 

I 
850 tC02 

to Output 

Output Disable to too 145 350 
Output 

Data Output to t" r-vr 0 200 
High ~ State 

Previous Read Data tOHl 0 100 
Valid with Respect 

to Address Change 

Previous Read Data tOH2 0 250 

Valid With Respect 

to Chip Enable 

WRITE CYCLE 

Ta = O°C to 70°C, VCC = 5V ± 5%, unless otherwise specified. 

PARAMETER SYMBOL 

Write Cycle 

Write Delay 

", . _ r- I 1 J';;;;:-;:- \ , 

\...1111-' t:l1i:1Ule 1\...t:1' tCW1 
to Write 

Chip Enable (CE2) tCW2 
to Write 

Data Setup 

Data Hold 

Write Pulse 

Write Recovery I Output Disable 
Setup 

tow 

tDH 

twp 

tos 

LIMITS 

MIN TYP MAX 

800 

-120 

600 275 

400 

100 '-160 

400 190 

50 -130 

200 

LIMITS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

PARAMETER SYMBOL MIN TYP MAX UNIT 

VCC for Data 
Retention 

Data Retention 

Current 

Chip Deselect 

Setup Time 

Chip Deselect 
Hold Time 

VCCDR 

ICCDR 

tCDR 

Note: CD tRC = Read Cycle Time 

1440 

+2.0 V 

+10 pA 

o ns 

ns 

TEST CONDITIONS 

Input pulse amplitude: 

0.65 to 2.2 Volts 

Input rise and fall 
times: 20 ns 

Timing measurement 
reference level: 

1.5 Volt 

Output load: 'TTL 

Gate and CL = 

100 pF 

TEST CONDITIONS 

Input pulse amplitude: 

0.65 to 2.2 Volts 

Input ri5f:> and fall 

times: 20 ns 

Timing measurement 
reference level: 
1.5 Volt 

Output load: ITTL 

Gate and CL = 

100 pF 

TEST CONDITIONS 

CE2';:; +0.2V 

VCCDR = +2.0 to 
+3.0V; CE2 ~ +0.2V 

fLPD5101-E 

AC CHARACTERISTICS 

LOW VCC 

DATA RETENTION 

CHARACTE R ISTI CS 
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/LPD5101-E 

TIMING WAVEFORMS 

LOW Vee DATA RETENTION 

©IC MASTER 1978 

ADDRESS 

00 
(COMMON I/O) ® 

DATA -
OUT 

READ CYCLE 

WRITE CYCLE 

... , .. ------twc --------1 ... 
ADDRESS 

~--~-tCW1----~~ 

CE2 

tCW2 

00 

(COMMON I/O)@ 
tDH 

DATA DATA IN 
IN STABLE 

tow 

R/W 
twp 

Notes: G) Typical values are for T a = 25°C and nominal supply voltage. 
@ 00 may be tied low for separate I/O operation. 

@ During the write cycle, 00 is "high" for common I/O and 
"don't care" for separate I/O operation. 

DATA RETENTION 

MODE 
SUPPLY VOLTAGE (VCC ) 

CHIP ENABLE (CE) 0 
ov------ ----------

Notes: ~ 4.75V 
2 VCCDR 

3 V IH 
4 O.2V 
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'CCDR - Ta 

Td ( C) 

K 

L -I 

~ 
II ~\\ -U- M '\ 

0- 15-: ~:-

TYPICAL OPER CHARACTERIS~~~G 

PACKAGE OUTLINE 
pPD51 01 C-E 

JLPD5101-E 

SP5101-8-77 G - V-CAT 
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1024 BIT (2S6x4) STATIC CMOS RAM 

pPD5101L 
JL PD5101 L·1 

DESCRIPTION The PPD5101L and PPD5101L-1 are very low power 1024 bit (256 words by 4 bits) 
static CMOS Random Access Memories. They meet the low power requirements of 
battery operated systems and can be used to ensure non-volatil ity of data in systems 
using battery backup power. 

All inputs and outputs of the PPD5101L and PPD5101L-1 are TTL compatible. Two 
chip enables (CE 1, CE2) are provided, with the devices being selected when CE 1 is 
low and CE2 is high. The devices can be placed in standby mode, drawing 10 pA 
maximum, by driving CE 1 high and inhibiting all address and control line transitions. 
The standby mode can also be selected unconditionally by driving CE2 low. 

The PPD5101L and PPD5101L-1 have separate input and output lines. They can be 
used in common I/O bus systems through the use of the OD (Output Disable) pin 
and OR-tying the input/output pins. Outputdata is the same polarity as input data 
and is nondestructively read out. Read mode is selected by placing a high on the 
RIW pin. Either device is guaranteed to retain data with the power supply voltage as 
low as 2.0 volts. Normal operation requires a single +5 volt supply. 

The PPD5101 Land PPD5101 L-1 are fabricated using NEC's silicon gate comple
mentary MOS (CMOS) process. 

FEATURES • Directly TTL Compatible - All Inputs and Outputs 

• Three-State Output 

• Access Time - 650 ns (PPD5101L);450 ns (PPD5101l::.-1) 

• Single +5V Power Supply 

• CE2 Controls Unconditional Standby Mode 

• Available in a 22-pin Dual-in-Line Package 

PIN CONFIGURATION A3 vcc 

A2 A4 PIN NAMES 
A, R/W 

AO 4 CE, 
01, - 014 Data Input 

AO-A7 Address Inputs 
A5 5 00 

AS S 
pPD 

CE2 5101L 

RIW ReadlWrite Input 

CE,. CE2 Chip Enables 

A7 7 0°4 
00 Output Disable 

GNO 8 01 4 
DO, - 004 Data Output 

VCC Power (+5V) 
01, 9 0°3 

DO, 01 3 

01 2 0°2 

©IC MASTER 1978 1443 
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IDISABLEI 

INPUT 
DATA 

CONTROL 

cs 

ROW 
DECODERS 

CELL ARRAY 
J2 ROWS 

32 COLUMNS 

Operatin~ Temperature ............... . . . . . . . . . . .. oOe to +70o e 
Storage Temperature ............... . 
Voltage On Any Pin With Respect to Ground .. 
Power Supply Voltage .................. . 

. ..... " -40
oe to +125°C 

. -0.3 Volts to Vee +0.3 Volts 
. . . . . . . . .. -0.3 to +7.0 Volts 

COMMENT: Stresses above those listed under "Absolute Maximum Ratings" may cause 
permanent damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of th is specifi
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 
*Ta = 25°C 

Ta = O°C to 70°C; VCC = +5V ± 5%, unless otherwise specified. 

I 

I I LIMITS I , 
PARAMETER SYMBOL MIN TYP(!) MAX UNIT TEST CONDITIONS 

Input High Leakage IUHQ) 1 p.A VIN = Vce 

Input Low Leakage lud2) -1 p.A VIN = OV 

Output High Leakage ILOH@ 1 p.A CEl = 2.2V, VOUT = VCC 

Output Low Leakage I Lod:?) -1 /-lA CE1 = 2.2V, VOUT = O.OV 

Operating Current ICCl 22 mA 
V IN = VCC Except CEl 

';;:0.65V, Outputs Open 

Operating Current iCC2 27 mA 
V!N =: 2.2V Except CE, 

I .;;:O.65V. Outputs Open 

ICCL@ 10 p.A 
VIN =: 0 to 5.25V 

Standby Current 
CE2';;: 0.2V 

Input Low Voltage VIL -0.3 0.65 V 

Input High Voltage VIH 2.2 VCC V 

Output Low Voltage VOL 0.4 V IOL =: 2.0 mA 

Output High Voltage VOHl 2.4 V IOH =: -1.0 mA 

Output High Voltage VOH2 3.5 V IOH =: -100 p.A 

Notes: CD Typical values at T a =: 25° C and nominal supply voltage. 

@ Current through all inputs and outputs included in 'CCL. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Capacitance CIN 4 8 pF V'!'J OV 

(All Input Pins) 

Output COUT 8 12 pF VOUT OV 
-. i LapacitanCe 
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fLPD5101 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 

RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE 
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p.PD5101L 

AC CHARACTERISTICS READ CYCLE 

Ta = o°c to 70°C; VCC = 5V±5%, unless otherwise specified 

LIMITS 

PARAMETER SYMBOL 5101L 5101L-1 UNIT TEST CONDITIONS 

MIN TYP MAX MIN TYP MAX 

Read Cycle tRC 650 450 ns Input pulse amplitude: 
0.65 to 2.2 Vol~s 

Access Time tA 650 450 ns 
Input rise and fall 

Chip Enable (CE1) tC01 600 400 ns t'imes: 20 ns 
to Output 

Chip Enable (CE2) tC02 700 500 ns Timing measurement 

to Output reference level: 

Output Disable to 350 250 
1.5 Volt 

tOO' ns 
Output Output load: ITTL 
Data Output to tDF 0 150 0 130 ns Gate and CL = 100 pF 
High Z State 

Previous Read Data tOH1 0 0 ns 
Valid with Respect 
to Address Change 

Previous .Read Data tOH2 a 0 ns 
Valid with Respect 
to Chip Enable 

WRITE CYCLE 

Ta = O°C to 70°C; VCC = 5V±5%. unless otherwise specified 

LIMITS 

PARAMETER SYMBOL 5101L 5101L-1 UNIT TEST CONDITIONS 

MIN TYP MAX MIN TYP MAX 

Write Cycle twc 650 450 ns Input pulse amplitude: 

Write Delay tAW 150 130 ns 0.65 to 2.2 Volts 

Chip Enable (CE1) tCW1 550 350 ns Input rise and fall 
to Write times: 20 ns 

Chip Enable (CE2) tCW2 550 350 ns Timing measurement 
to Write reference level: 
Data Setup tow 400 250 ns 1.5 Volt 

Data Hold tDH 100 50 ns Output load: ITTL 
Write Pulse twp 400 250 ns Gate and CL = 

Write Recovery tWR 50 50 ns 100 pF 

Output Disable Setup tDS 150 130 

LOW VCC DATA RETENTION Ta = O°C to 70°C 

CHARACTERISTICS LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

VCC for Data VCCDR +2.0 V CE2:<;;;; +0.2V 
Retention 

Data Retention ICCDR +10 p.A VCCDR = +2.0V 

Current CE2 < +0.2V 

Chip Deselect tCDR 0 ns 

Setup Time 

Chip Deselect tR tRCeD ns 

Hold Time 

Note: CD tRC = Read Cycle Time 
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READ CYCLE 

ADDRESS 

00 
(COMMON I/O) ® 

DATA _-= 

OUT 

ADDRESS 

CE2 

00 

WRITE CYCLE 

~I··-----------twc------------~ 

~-----tCW1----~~ 

tCW2 

(COMMON I/O)@ t_ .. 

Notes: 

un 

DATA DATA IN 
IN STABLE 

tow 

RIW 
twp 

<D Typical values are for T a = 25° C and nominal supply voltage. 
@3-0DmaYbetiedlowforseparatel/Ooperation. 

@ During the write cycle, 00 is "high" for common I/O and 
"don't care" for separate I/O operation. 

DATA RETENTION 

SUPPL Y VOL TAGE (V ccl 

CHIP ENABLE (CE \ 0 
ov------ ----------

Notes: ~ 475V 
2 VCCDR 

3 V'H 

4 O.2V 

1446 

fLPD5101L 

TIMING WAVEFORMS 

LOW Vee DATA RETENTION 
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pPD5101L 

OUTLINE PACKAG~PD5101 LC 
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NEe Ilcrocolputers,lnc. 
FULLY DECODED 2048 BIT ELECTRICALLY 
ERASABLE AND PROGRAMMABLE 
READ ONLY MEMORY 

fL PD454 

The J,lPD454 EEPROM, a 256 Words x 8 Bits Read Only Memory, is designed for rapid DESeR iPTiOi'J 
development of microcomputer systems. The ability to electrically program, erase, and 
reprogram the J,lPD454 provides a fast and convenient means of debugging both hard-
ware and software designs. 

The J,LPD454 is pin for pin compatible with NEC's J,lPD464 mask programmed ROM. 

• Electrically Erasable and Programmable FEATURES 
• Fully Decoded, 256 Words x 8 Bits Organization 
• Access Time 800 ns Max 
• Low Power: 245 mW (Typ.) in Read Operation 

670 mW (Typ.) in Programming Operation 
• Fast Programming and Erasure Speed 
• Low Power for Programming and Erasure 
• Static, No Clock Required 
• Input/Output TTL Compatible for Read and Programming Operation 
• Three-State Output, OR-Tie Capability 
• N-Channel MOS Fabrication 
• Two Power Supplies, +12V and +5V for Read Operation 
• 24 Pin Ceramic DIP 

es Vec PIN CONFIGURATION 

AO DO 

A1 01 

A2 02 

A3 J,lPD 03 

A4 454 04 

A~ D5 . "0 

AS Os 
A7 07 

PG VCG 
VCl Voo 
VBB Vss 

Rev/l 
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fLPD454 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATfNGS* 

CAPACITANCE 

©IC MASTER 1978 

SELECTOR 

2048 BIT 

ROM 
MATRIX 

(256X8) 

VSS Voo Vee Vee 

VCG 

VCl 

(f) 
'-
(J) 
+'" 

Operating Temperature .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 10° e to +70° e ~ 
Storage Temperature .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 40° e to + 125° e E 
All Output VoltagEs .............................. -0.3 to +11 VoltsQ) -8'· 
All Input Voltages ............................... -0.3 to +11 Volts CD e 
Supply Voltage VDD ............................. - 0.3 to +15 VoltsQ) ,~, 
Supply Voltage Vee .............................. -0.3 to +7 VoltsCD ~ 
Supply Voltage VSS ............................... VSS to -7 Volts@) 0, 
Supply Voltage PG ............................. -0.3 to +30 VoltsCD @) ~, 
Supply Voltage VCL ............................ -0.3 to +43 VoltsCD G) 

Supply Voltage VCG ............................ -44 to +30 VoltsCD Q) 

Notes: CD Relative to VSS. 
@ Data in the memory cell is not guaranteed to be preserved. 

Specifies ratings which will not cause permanent damage to the device .. 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta=25°C 

SYMBOL 
LIMITS 

PARAMETER 
MIN TYP MAX 

UNIT TEST CONDITIONS 

Input Capacitance CIN 10 pF f = 1 MHz 

Output Capacitance COUT 15 pF f = 1 MHz 
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PIN 
NO. SYMBOL NAME FUNCTION 

1 CS CHIP SELECT Chip selection, active low 

2-9 AO-A7 ADDRESS BUS Memory address 

10 PG +26V (TYP) Power Power supply for programming 
Supply operation 

11 VCl +36V (TYP) Power Power supply for erasing 
Supply operations 

12 VBB Substrate Power Supply Power supply 

13 VSS GROUND 

14 VDD +12V Power Supply 

15 VCG -44 to +30 Power 
Supply 

16-23 D7-DO Data Input/Output 

24 Vee +5V Power Supply 

Typical values. Unit - Voltage. 

~ MODE 
VDD(141 VCC(241 Vss(141 PGI101 

AO·7 

00·7 
lOuT) 

OV 

Read ~12 

Program 0 

Erase 0 

Verify"O" +12 

Verify "1" +12 

READ 

AO·7 .vcc 

°,.8 

Vss 

VCG VCL 

Vss 

+5 

0 

0 

+5 

+5 

+5V 

CS 

+12V 

OV 

0 0 

-2 +26 

-5 0 

0 

0 

PROGRAM 

AO·7 AO·7 vcc 

00-7 °1·8 cs 
UNI 

OV Vss Voo 

+26V VCG VCL 

RCG 

·2V Vss PG 

Notes: • = Either High Of" Low Level, or Open. 

RCG and RCL are Protection Resistors 
RCG = 10 kn t 10%. 1I4W 
RCL = 200n t 10%. lOW 
RCG may be left connected in Read Mode 

Ground Reference 

Power supply for read operations 

Power supply for control of 
programming and erasure operations 

Data In for programming operations. 
Data Output for read operations. 

Power supply for read operations 

VCL(111 VCGI151 Vss(131 

0 0 0 

0 +26 0 

+36 -40 Open 

0 +3 0 

0 -3 0 

ERASE 

OV OV 

Hor L 
LEVEL 

OV OPEN OV 

OV 

+26V 

t----------A--------..l 

,,, K----j 

11--1--L-,I 
Ii ~I-------~-Ii 

, 

ITEM MILLIMETERS INCHES 

A 32.5 MAX 1.28 MAX 

B 2.28 0.09 

C 2.54 0.1 
-'--

D 0.5 ± 0.1 0.02 ± 0.004 

E 27.94 1.1 
- ---

F 1.20 MIN 0.047 MIN I 

G 3.2MIN 0.126 MIN 

H 1.0 MIN 0.04 MIN 

I 4.2 MAX 0.165MAX 

-J 5.2 MAX 0.205 MAX 

K 15.24 0.6 

L 13.9 0.55 

M 0.30±0.1 0.012 ± 0.004 

1450 

fLPD454 

PIN DEFINITION 

SUPPLY VOLTAGES 

PACKAGE OUTLINE 
J.LPD454D 
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fL PD454 

READ OPERATION 

DC CHARACTERISTICS 
T a = -10 to +70°C, VDD = +12V ± 5%, VCC = +5V ± 5%, 

VBB = PG = VCl = VCG = Vss,= OV 

LIMITS 
PARAMETER SYMBOL 

MIN TYP MAX 

Input High VIH 3.0 VCC 
Voltage 

Input low Vil 0 0.7 
Voltage 

Output High VOH 3.5 
Voltage 

Output low VOL 0.5 

Voltage 

I nput leakage ILiH +10 

Current High 

I nput leakage ILil -10 

Current low 

Output leakage IlOH +100 
Current High 

Output leakage IlOl ,...10 

Current low 

VDD Supply 100 20 
Current 

VCC Supply. ICC 0.3 
Current 

AC CHARACTE RISTICS T a = -10 to +70°C, VDD = +12V ± 5%, VCC = +5V ± 5%, 
VBB = PG = VCl = VCG = VSS = OV 

LIMITS 
PARAMETER SYMBOL 

MIN TYP MAX 

Access Time tACC 800 
CS to Output tCD(on) 200 
On Delay 

CS to Output tCD(off) 0 200 
Off Delay 

Output Hold tOH 0 
Time 

TIMING WAVEFORMS 

©IC MASTER 1978 

TEST 
UNIT 

CONDITIONS 

V 

V 

V IOH = -2.0 mA 

V IOl = 1.7mA 

IlA VI= +3.0V 

IlA VI = +0.7V 

IlA CS = "1" 

Va = 3.5V 

IlA CS = "1" 

Va = 0.4V 

mA 

mA with no load 

TEST 
UNIT 

CONDITIONS 

ns 

ns 
1TTl+100pF 

ns 

ns 
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Before the J,LPD454 is programmed the device must be erased. Alrbit locations 
must contain a zero (0). The J,LPD454 programming procedure is word by word 
one word at a time. 

T a = 25°C ± 2°C, VDD = VCC = VSS = VCL = OV. CS = Either HIGH or LOW level. 

LIMITS TEST 
PARAMETER SYMBOL U~J!T 

CONDITIONS MIN TYP MAX 

Input High VIH 3.0 Vee v 
Voltage 

Input Low VIL 0 0.7 V 

Voltage 

Supply Voltage VSS -1.9 -2.0 -2.1 V 

Supply Voltage PG 25 26 27 V 

Supply Voltage VCG 25 26 27 V through RCG 

Supply Current ISS -8 mA 

(VSS) 

Supply Current IG +25 mA 

(PG) 

Supply Current ICG +10 IlA 

(VCG) 

'S Ta = 2Soe ± 2°e, VOO = Vee = VSS = Vel = OV. es = Either HIGH or lOW level. 
0-
E 
o 
o 
o 
~ 

o 
~ 

o 
w 
Z 

LIMITS TEST PARAMETER SYMBOL UNIT 
CONDITIONS MIN TYP MAX 

Address Setup tASW 10 IlS 
Time 

Address Hold 
I 

10 tAHW I IlS 
Time 

Write Data Width tww 20 I 100 ms per one word 

VSS Setup Time TSS 1.0 IlS 

VSS Hold Time TSH 1.0 IlS 

PG, V CG Setup TpS 10 Ils 
Time 

VCG=PGTBS :6~1bt~2=5-V-I.--T-Ps-----------------411~---------~TBH 

~-~1.~9~V __ ~ __________________ ~,~, ____________ ~~ 

AO-A7 ===~=~= ~.~~ :=x=====~---~ 
'A&N 07~~:~O~~_-----"1"_Write 

1452 

PROGRAMMING 
OPERATION 

p..PD454 

DC CHARACTERISTICS 

AC CHARACTERISTICS 

TIMING WAVEFORMS 
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p.PD454 
ERASURE OPERATION* 

DC CHARACTERISTICS 

AC CHARACTERISTICS 

TIMING WAVEFORMS 

©IC MASTER 1978 

Ta = 25°e ± 2°e, Voo = Vee = PG = OV, Vss = OV 
CS, AO - A7 and DO - 07 = Either HIGH or lOW level, or non-connected 

LIMITS 
UNIT 

TEST 
PARAMETER SYMBOL 

CONDITIONS MIN TYP MAX 

Supply Voltage VBB -4.75 -5.0 -5.25 V 

Supply Voltage VCl +35 +36 +37 V through RCl 

Supply Voltage VCG -39 -40 -41 V through RCG 

Supply Current IBB -235 mA Initial peak 
(VBB) cu rrent. See 

Supply Current ICl -235 mA tim ing chart. 

(VCl) 

Supply Current ICG -20 pA 

(VCG) 

Ta = 25°C ± 2°C, VOO = VCC = PG = OV, VSS = OV 

es, AO - A7 and DO - 07 = Either HIGH or lOW level, or non,connected 

LIMITS TEST PARAMETER SYMBOL UNIT 
MIN. TYP MAX CONDITIONS 

Clear Time TCl 60 sec 

VBB Setup Time TBS 0 ps 

VBB Hold Time TBH 0 ps 

VCG Setup Time TCS 1.0 ps 

V CG Hold Time TCH 1.0 ps 

35V 

~---TCL--~ 

________ .... ~ - - Peak = +235 mA max. 

ISS ~- - - Peak = -235 mA max. 
Note: The supply currents ISS and ICl diminish to almost zero within TCl-

*Erasure operation clears all 2048 bits to logic "0" simultaneously. 

SP454-S-77-GY-CAT 

-
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-NEe IICrDColpiers,lnc. 

FULLY DECODED 8192 BIT ELECTRICALLY 
ERASABLE AND PROGRAMMABLE 
READ ONLY MEMORY 

The J,lPD458 is an Eiectricaiiy Erasabie and Reprogrammable Read Only OESeR iPTiON 
Memory (EEPROM), organized as 1024 words by 8 bits. 

The JIPD458 is fabricated with N-channel MOS technology and is 
packaged in a 28 pin ceramic DIP. 

• Electrically Erasable and Reprogrammable 

• Fully Decoded, 1024 Words x 8 Bits Organization 

• Access Time - 450 ns max. 

• Fast Programming and Erasure Speed 

• Simple Worst-case Verification of Programmed Data and Erasure 

• Static, No Clock Required 

• Input/Output TTL Compatible for Read and Programming Operation 
CJ) 

CD • Three-State Output, OR-Tie Capability -~ • N-Channel MOS 

E 
o 
() 
o 
~ 

() 

• Two Power Supplies, +12V and +5V for Read 

• 28 Pin Ceramic DIP 

FEATURES 

J.l,PD458 

~ 
o 
w 
z 

V PIN CONFIGURATION 

A6 2 27 A8 

A5 3 26 A9 

A4 4 25 NC 

A3 5 24 Cs 
A2 6 23 VDD 

A1 7 IlPD 22 NC 
458 

An 8 21 no . 'U -0 

01 9 20 07 

°2 10 19 06 

03 11 18 05 

Vss 12 17 °4 

VCG 13 16 VCl 

Vss 14 15 PG 

NC: No Connection 

Revil 
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,.,.PD458 

BLOCK DIAGRAM 0 
• • • • 

Cs 
SUFFER I/O SUFFER -0 

• • • • 
~ 

AO 

• V-SELECTOR 
Y-DECODER • 

• 

• • • • • • 

VCG 

• 
64 x 12S 

0 • PROM CEll 
X-DECODER MATRIX • 

(1024W x SS) 

AS • 
,. 

0 • VCl 
Ag 0 

111 1 
VDD VCC VSS VSS 

ABSO LUTE MAXIMUM Operating Temperature .............................. -10°C to +70°C 

:C)IC MASTER 1978 

RATINGS* Storage Temperature ............................... -40°C to +125°C 
All Output Voltages .............................. -0.3 to +11 VoltsCD 
All Input Voltages ............................... -0.3 to +11 Volts CD 
Supply Voltage VDD ............................. -0.3 to +15 VoltsCD 
Supply Voltage VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.3 to +7 VoltsCD 

. @ 
Supply Voltage VSS ............................... VSS to -7 Volts 
Supply Voltage PG ............................. - 0.3 to +30 VoltsQ) @) 

Supply Voltage VCl ............................ -0.3 to +43 VoltsCD @) 

Supply Voltage VCG ' ............................ -44 to +30 VoltsCD G) 

Notes: <D Relative to V SB' 
® Data in the memory cell is not guaranteed to be preserved. 

Specifies ratings which will not cause permanent damage to the device. 

COMMENT: Stress above those listed under" Absolute Maximum Ratings'" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating ~onditions for extended periods may affect device 
rei iabi I ity. 

*T = 25°C a 
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PARAMETER SYMBOL 
MIN 

LIMITS 

TYP MAX 
UNIT TEST CONDITIONS 

Input Capacitance C'N 10 pF f = 1 MHz 

Output Capacitance COUT 15 pF f = 1 MHz 

Typical values. Unit - Voltage. 

~ MODE 
VDD(23) VCC(28) VSB(14) PGf1S) VCL(16) VCG(13) VSS(12) 

Read +12 +5 0 0 0 0 0 

Program 0 0 -2 +26 0 +26 0 

Erase 0 0 -5 0 +36 -40 o or 
Open 

Verify "0" +12 +5 0 0 +3 0 

Verify"l" +12 +5 0 0 0 

READ PROGRAM ERASE 

A0-9 Ao-9 vcc +5V Ao-9 A0-9 vcc OV 

°1-8 °1_8 CS cs °1-8 cs Hor l 
lEVEL 

(OUT) (IN) Oor 
VSS VOO +12V OV VOO OV OPEN 

til ... 
(3) (J) +26V VCG VCl OV 

+-' RCG ::J 
C. ov OV -2V VBB PG +26V -5V 

E 
0 
0 Notes: * = Either High or low Level, or Open. 
0 ... 0 RCG and RCL are Protection Resistors .2 
~ 

RCG = 10 kn ± 10%, 1/4W 
RCL = 20012 ± 10%. lOW 

0 @ RCG may be left connected in Read Mode. 
W 
Z 

PIN INPUT! 
OUTPUT 

FUNCTION 
NO. SYMBOL 

1 - 8, 
AO-Ag Input Address Input 

26,27 

24 CS Input Chip Select input (Active Low) 

9 - 11, 
01- 08 

Output Data Out for Read Operation 

17 - 21 Input Data Input for Programming 
Operation 

15 PG Power Supply Power Supply for Programming 
Operation 

16 VCl Power Supply Power Supply for Erasure Operation 

13 VCG I Power Supply Power Supply for Control Gate for 
Programming and Erasure Operation 

14 VSB Power Supply Power Supply for Substrate Bias 

23 VDD Power Supply +12V Power Supply for Read 
Operation 

28 Vee Power Supply +5V Power Supply for Read 
Operation 

12 VSS GND Ground Reference 
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p.PD458 

READ OPERATION T a = -10 to +70°C, VDD = +12V ± 5%, VCC = +5V ± 5%, 

DC CHARACTERISTICS VBB = PG = VCl = VCG = Vss = OV 

LIMITS 
PARAMETER SYMBOL 

MIN TYP MAX 

Input High VIH 3.0 VCC 
Voltage 

Input low Vil 0 0.7 
Voltage 

Output High VOH 3.5 
Voltage 

Output low VOL 0.5 
Voltage 

I nput leakage IUH +10 
Current High 

Input leakage .IUl -10 

Current low 

Output leakage tlOH +20 
Current High 

Output leakage IlOl -10 
Current low 

VDD Supply IDD 55 80 

Current 

VCC Supply ICC 20 30 

Current 

AC CHARACTERISTICS T a = -10 to +70°C, VDD = +12V ± 5%, VCC = +5V ±'5%, 

TIMING WAVEFORMS 

©IC MASTER 1978 

VBB = PG = VCl = VCG = VSS = OV . 

PARAMETER 

Access Time 

CS to Output 
On Delay 

CS to Output 
Off Delay 

Output Hold 
Time 

AO - Ag 

01- 08 
(OUTPUT) 

LIMITS 
SYMBOL 

MIN TYP 

tACC 

tCD(on) 

tCD(off) 0 

tOH 0 

MAX 

450 

200 

200 

UNIT 

V 

V 

V 

V 

p.A 

p.A 

p.A 

p.A 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 

TEST 
CONDITIONS 

IOH = -2.0 rnA 

IOl = 1.7 rnA 

VI = +3.0V 

VI = +0.7V 

CS = "1" 

Vo = 3.5V 

CS="1" 

VO= 0.4V 

with no load -

TEST 
CONDITIONS 

1 TTL + 100 pF 
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Programming is performed word by word and one word at a time. Address 
and an 8 bit programming word for that address should be input at the 
same time. High level data 111" given through one of Data Input terminals 
(01 - 08) writes a high level data 111" into the memory cell specified 
with the address input and its bit position. 

After erasure, all memory cells of the J,LPD458 contain cleared data "0" 
By this programming operation, only the memory cells which contain 
data "0" are programmed to high level data "1" by high level input. 
Thus before normal programming operation, the J,LPD458 should undergo 
erasure operation to clear all. bits to 110". 
T a = 25°C ± 2°C, VOO = VCC = VSS = VCl = OV. CS = Either HIGH or lOW level. 

LIMITS TEST 
PARAMETER SYMBOL UNIT 

CONDITIONS MIN TYP MAX 

Input High VIH 3.0 5.25 V 

Voltage 

Input low Vil 0 0.7 V 

Voltage 

Supply Voltage VBB -1.9 -2.0 -2.1 V 

Supply Voltage PG 25 26 27 V 

Supply Voltage VCG 25 26 27 V through RCG 

Supply Current IBB -8 -15 rnA 

(VBB) 

Supply Current IG +30 +50 rnA 

(PG) 

Supply Current ICG +20 p.A 

(VCG) 

Ta = 2Soe ± 2°e. VDD = Vee = VSS = Vel = av. CS = Either HIGH or lOW level. 

PARAMETER 
liMiTS TEST 

SYMBOL UNIT 
MIN TYP MAX CONDITIONS 

Address Setup tASW 10 p.s 
Time 

Address Hold tAHW 10 p.s 
I 

I Time I I 

Write Data Width tww 40 100 ms per one word 

Vas Setup Time T 1 n 
JlS 1 IBS I.V 

VBB Hold Time TBH 1.0 P.S 

PG, VCG Setup TpS 10 p.s 
Time 

25V I 

AO-Ag 

0, - Os -------..;;.~JI 
(INPUT) 
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ERASURE OPERATION* 

DC CHARACTERISTICS 
T a = 25°C ± 2°C, VOO = VCC = PG = OV, VSS = OV or Open 
CS, AO '- A9 and 01 - 08 = Either HIGH or lOW level, or non-connected 

LIMITS 
UNIT 

TEST 
PARAMETER SYMBOL 

CONDITIONS MIN TYP MAX 

Supply Voltage VBB -4.75 -5.0 -5.25 V 

Supply Voltage VCl +35 +36 +37 V through RCl 

Supply Voltage VCG -39 -40 -41 V through RCG 

Supply Current IBB -240 mA Initial peak 
(VBB) cu rrent. See 

Supply Current ICl +240 mA tim ing chart. 

(VCL) 

Supply Current ICG -20 JlA 

(VCG) . 

AC CHARACTERISTICS Ta = 25°C ± 2°C, VOO = VCC = PG = OV, VSS = OV or Open 

TIMING WAVEFORMS 

©IC MASTER 1978 

CS, AO - A9 and 01 - 08 = Either HIGH or lOW level, or non-connected 

LIMITS TEST PARAMETER SYMBOL UNIT 
MIN TYP MAX CONDITIONS 

Clear Time TCl 60 sec 

VBB Setup Time TBS 0 Jls 

VBB Hold Time TBH 0 Jls 

VCG Setup Time TCS 1.0 JlS 

V CG Hold Time TCH 1.0 Jls 

35V 

tCl 

~-----TCL----~ 

_______ --'~ - - - Peak = +240 rnA max. 

IBB ~ - - - Peak == -240 mA max. 
Note: The supply currents ISS and ICL diminish to almost zero within TCl· 

*Erasure operation clears all 8192 bits to logic "0" simultaneously. 

1459 

CJ) 
'-
(J) ... 
::J 
0.. 
E 

~,o, .. 
() 
o 
'-
() 

~ 
() 
W 
Z 



en .... 
Q) ..... 
::s 
c. 
E 
0 
0 
0 .... 
0 

~ 
0 
W 
Z 

To insure integrity and retention of data programmed in the J-LPD458, 
the following requirements are specified for the J-LPD458 supply 
voltage and current levels. The PROM PROGRAMME R should be designed 
such that voltages provided to the PROM socket be within the range 
specified on any occasion including power on/off to the programmer, 
power on/off to the J-LPD458, and in READ, WR ITE or E RASE operation. 
Surge or noise voltages beyond the specified range are to be avoided. 

Setting VDD = +12V ± 5%, VCC = +5V ± 5% and VCG = +3V ± O.1V after 
erasure and comparing data read from the tLPD458 with zero effectively 
tests for proper erasure. 

Setting VDD= +12V ± 5%, VCC = +5V ± 5% and VCG = -3V ± O.1V after 
programming and comparing data read from the tLPD458 with the desired 
data coupled with erase verification, provides a simple test of worst-case 
temperature and long-term data retention. 

Under normal Read Mode conditions, V CG should either be grounded 
directly or held at OV ± O.1V through RCG. RCG is required when any 
non-zero voltage is applied to V CG. 

LIMITS,(i) 

READ PROGRAM ERASE TEST 
SYMBOL 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 
UNIT CONDITIONS 

VDD +11.4 +12 ,+12.6 -0.3 0 +0.3 -0.3 0 +0.3 V 

VCC +4.75 +5 +5.25 -0.3 0 +0.3 -0.3 0 +0.3 V 

VCG -0.1 0 +0.1 +25 +26 +27 -39 -40 -41 V 

VBB -0.1 0 +0.1 -1.9 -2 -2.1 -4.75 -5 -5.25 V 

PG -0.3 0 +0.3 +25 +26 +27 -0.3 0 +0.3 V 

VCl -0.1 0 +0.1 -0.1 0 +0.1 +35 +36 +37 V 

ICC +20 +30 I -0.2 -0.2 rnA 0 

~ ... +55 +80 I I I -0.2 I I -0.2 rnA I 0 

ICG +10 +20 -20 IJ.A 0 

IBB -0.2 -8 -15 -240 rnA CD 

IpG -0.2 +30 +50 -0.2 rnA 0 

ICl -0.5 -10 +240 rnA 0 

Notes: CD At typical supply voltage 

@ All voltages relative to VSS = OV. 

ITEM 1 MILUMETEIlS INCHES 

A 1 36.0 MAX. 1.41 MAX. 

B ! 1.5 MAX. 0,059 MAX 

2.54 0,1 

0 I 0.50 ± 0.1 0.02 ± 0,004 

33.0 1.299 

F ; 1.27 0.05 

G ! 3.2MIN. 0.126 MIN 

H I 1.0 MIN 0.04 MIN 

I 
• 

33MAX 0.13 MAX. 

5.2 MAX, 0.20 MAX. 

I K : 15.3 0.60 

L I 13.9 0.55 

~~I~ 0.3000.1 
-' 

0.012 0 0.004 
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0)--- CS 06 05 
OV 

JiPD458D (EEPROM) +5V AS A9 NC +12V NC OR °7 04 ~ 

2S 26 25 24 23 19 17 15 

@ VCC AS Ag NC CS VOO NC °7 06 °5 °4 VCl PG 

A7 A6 A5 A4 A3 A2 A1 AO 01 °2 03 Vss VCG VBB 
2 3 4 5 ·6 7 S 9 10 11 12 13 14 

A7 A6 A5 A4 A3 A2 A1 AO 01 °2 03 --
OV 

2708 (PROM ERASABLE +5V AS Ag -5V CS 
{5V 

+12V OV Os °7 06 05 04 

WITH ULTRAVIOLET) 
24 

VCC AS VBB Voo PG 04 
CS/WE 

A7 A6 A5 A4 A1 01 °2 03 Vss 

2 3 4 9 10 11 12 

A7 A6 A5 A4 A3 A2 A1 AO °1 °2 03 OV 

(/) 
~ 

(]) ...... 
+5V AS A9 -5V CS1 +12V CS2 Os °7 06 05 04 

::J 
J.lPD2308C/D - 2308 Q 

(MASK ROM) 17 
E 

--"70 
VCC AS A9 CS1 Voo Os °7 °5 04 (.,) 

0 
CS2/CS2 ~ 

(.,) 

.~ 

() 
A7 A6 A5 A4 A3 A2 A1 AO 01 02 03 Vss W 
1 2 3 4 5 6 7 S 9 10 11 12 Z 

A7 A6 A5 A4 A3 A2 A1 AO 01 02 03 OV 

(NC) (NC) 

VCC AS A9 -5V cs VOD OV Os °7 06 Os 

COMMON PIN 2S 27 26 25 24 
CONFIGURATION 

23 22 21 20 19 lS 171 

2308/ 
2708 

2 3 4 5 6 7 S 9 10 11 12 13 14 

A7 A6 A5 A4 A3 A2 A1 AO 01 °2 03 
I 

Vss VCG Vss 
I 

Notes: Q) Names of signals. 

® Names of the terminal. 

SP458-8-77-G Y -CAT 
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NEe IICrBCOlpiers,IOC. 

1024·BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 

The pPB403 is a high speed electrically programmable fully decoded 1024 bit TTL 
read only memory. On-chip address decoding, two chip enable inputs and open
collector outputs allow easy expansion of memory capacity. The pPB403 is fabricated 
with logic level zero (low); logic leve'l one (high) can be electrically programmed into 
the sel~cted bit locations. The same address inputs are used for both programming and 
reading. 

• 256 Words x 4 Bits Organization (Fully Decoded) 

• TT Lin terface 
• Fast Read Access Time: 30 ns TYP. 
• Medium Power Consumption: 450 mW TYP. 
• AIM (Avalanche Induced Migration) Technology 
• Two Chip Enable Inputs for Memory Expansion 

• Open-Collector Outputs 
• Ceramic 16-Pin D.ual-In-Line Package 
• Fast Programming Time: 200 ps/bit TYP. 
• Compatibility with: Intersil's IM5603A (both in programming and as a ROM), 

Harris HPROM1024A and Equivalent Devices (as a ROM) 

A6 

A5 

A4 3 14 CE2 

A3 4 pPB 13 CEl 

AO 5 403 12 01 

A1 6 11 02 

A2 7 10 03 

GND Y 8 9 J-l 04 

;462 

JLPB403 

DESC R I PTI ON 

FEATURES 

PIN CONFIGURATION 
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ILPB403 

OPERATION Programming 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

@IC MASTER 1978 

A logic one can be permanently programmed into a selected bit location in 
accordance with the programming procedures specified. First, the desired word 
is selected by the eight TTL address inputs. Either or both of the two chip enable 
inputs should be at a logic one (high). Secondly, a train of high current programming 
pulses is applied to the desired output. After the sensed voltage indicates that the 
selected bit is in the logic one state, an additional pulse train is applied, and pro
gramming is complete. 

Reading 

To read the memory, both of the two chip enable inputs should be held at logic zero 
(low). The outputs then correspond to the data programmed in the selected words. 
When either or both of the two chip enable inputs are at logic one (high), all the 
outputs will be high (floating). 

1024 BIT 
(32 x 32) 

MEMORY CELLS 

ARRAY 

••••••• 

WORD DECODER 

ADDRESS BUFFER 

OUTPUT 
BU F FER 1-------( MUL TIPLEXER 

Operating Temperature .............................. -25°C to +75°C 
Storage Temperature .............................. -65°C to +150°C 
All Output Voltages , .............................. -0.5 to +5.5 Volts 
All Input Voltages ................................ -0.5 to +5.5 Volts 
Supply Voltage V CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 to +7.0 Volts 
Output Currents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 rnA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 

damage to the device. This is a stress rating only and functional operation of the device at these or 

any other conditions above those indicated in the operational sections of this specification is not 

implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 
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Ta = O°C to +6SoC, VCC = 4.7SV to S.2SV 

LIMITS I 
PARAMETER SYMBOL UNIT TEST CONDITIONS I 

MIN. TYP. MAX. 

Input High Voltage V IH 2.0 V 

Input Low Voltage V IL 0.8 V 

Input High Current IIH 40 p,A VI = 2.7V 

Input Low Current -tIL 1.0 rnA VI=OAV 

Output Low Voltage VOL O.4S V 10 = 16 mA 

Output Leakage Current 'OFFl 40 p,A Vo = S.2SV 

Output Leakage Current -IOFF2 p,A Vo = O.4V 

Input Clamp Voltage -VIC 1.3 V 11=-12mA 

Power Supply Current ICC 90 130 mA All Inputs Grounded 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN. TYP. MAX. 

Address Access Time tAA 30 60 ns See Notes 

Chip Enable Access Time tACE 30 ns 

Chip Enable Disable Time tDCE 30 n5 

Notes: CD Output Load: See Figure 1. 

<2.) Input Waveform: O.OV for low level and 3.0V for high level, less than 10 ns for both 

rise and fall times. 

@ Measurement References: 1.5V for both inputs and outputs. 

@ CL in Figure 1 includes jig and probe stray capacitances. 

vee 

300!! 

.-, -----+------0 0, IDUTi 

I 

Cl T 15pF 
600!! 

I 

m 
Figure 1 

A 
I 

1 
l-- .- K ---.j 

I ! I 
:-- L ~i 

ITEM MILLIMETERS INCHES 

A 19.9 MAX 

I 
0.784 MAX I 

B 106 0.04<' i 
e 2.54 0.10 i ; '-:-1 
D 0.46' 0.10 0.018 • 0.004 I 

E 17 78 1 070 I 
t -- --j F 15 J 0059 

G 2.54 MIN 0.10MIN --
H 0.5MIN 0.019 MIN 

~ ----- --.--
I 

~--
4.58MAX 0.181 MAX 

J 5.0BMAX 0.20 MAX 
f---

K 7.62 0.30 
~- - -. -_. 

L 6.4 0.25 
~ .- .. _._----

+ 0.10 + 0.0039 
M 025 0.05 0.0098. 0.0019 
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/LPB403 

PROGRAMMING 
SPECI FICATION 

©IC MASTER 1978 

It is imperative that this specification be rigorously observed in order to correctly 
program the J,lPB403. NEC will not accept responsibility for any device found to be 
defe"Ctive if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired state. 

Sensing is accomplished by forcing a 20 rnA current into the selected location via the 
output. The J,lPB403 is disabled by forcing 2 rnA into one of the ch ip enables. The 
sense measurement is to ensure that the voltage required to force this 20 rnA current 
is less than the reference voltage. If this condition is satisfied, then that bit location is 
in the logic "1" (high) state. 

Programming is accomplished by forcing a 200 rnA current into the selected bit via the 
output. This operation is also executed with 2 rnA being forced into a chip enable. This 
current pulse is applied for 7.5 J,lS and then the location is sensed before a second 
programming current pulse is applied. This process is continued until that location is 
altered to the "1" state. A bit is judged to be programmed when two successive sense 
readings 1 0 J,lS apart with no intervening programming pulse, pass the limit. When this 
condition has been met, four additional pulses are applied and the pulse train, then the 
sense current is terminated. 

CHARACTERISTIC LIMIT UNIT 

Ambient Temperature 25!: 5 °c 

Programming Pulse 

Amplitude 200 ± 5% mA 

Clamp Voltage 28 + 0% - 2% V 

Ramp Rate (both in Rise 
and in Fall) 70 MAX. V/~s 

Pulse Width ·7.5 ± 5% ~s 

Duty Cycle 70% MIN. 

Sense Current 

Amplitude 20 ± 0.5 mA 

Clamp Voltage 28 + 0% - 2% V 

Ramp Rate 70 MAX. V/~s 

Sense Current Interruption 
before and after address 
change 10 MIN. ~s 

Programming V CC 5.0 + 5% - 0% V 

Maximum Sensed Voltage 
for programmed "1" 7 . .0 ± 0.1 V 

Delay from trailing edge of 
programming pulse before 
sensing output voltage 0.7 MIN. ~s 

Additional Pulse Train 

Output Voltage Sensing 

Figure 2. Typical Output Voltage Waveform 

NOTES 

15V point/ 
150[2 load. 

15V point/ 
150[2 load. 

28V Clamp 

200 mA Program Pulse 

100 mA Pomt 

20 mA Sensing ibefore P.) 

7.0V Ref. 

20 mA Sensing iaite, P.) 

- GND 

SP403-8-77-GY -CAT 
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f'fEC IICroCOlputers,IOC. 

4096-BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 

J.LPB405-E 
J.LPB425 
JLPB425-E 

The J1PB405 and J1PB425 are high speed, electrically programmable, fully decoded DESCRIPTION 
4096-bit TTL read only memories. On-chip address decoding, four chip enable inputs 
and open-collector outputs allow easy expansion of memory capacity. The J1PB405 
and J1PB425 are fabricated with logic level zero (low); logic level one (high) can be 
electrically programmed into the selected bit location~. The same address inputs are 
used for both programming and reading. 

• 512 WORDS X 8 BITS Organization (Fully Decoded) 

• TTL Interface 

• Fast Read Access Time: 70 ns max. (J1PB425) 

• Medium Power Consumption: 600 mW TYP. 

• Four Chip Enable I nputs for Memory Expansion 

• Open-Collector 0 utputs (J1PB405) IThree-State 0 utputs (J1PB425) 

• Ceramic 24-Lead Dual In-Line Package 

• Fast Programming Time: 200 J1s/bit TYP. 

• Compatibility with: !ntersi!'s !M5605/5625 (both in programming and as a ROM), 
Harris' HPROM HM-764017641 and Equivalent Devices (as a ROM). 

• A.I.M. (Avalanche Induced Migration) Technology 

A7 VCC 

A6 A8 

A5 NC 

A4 21 CE l 

A3 IlPB 20 ~ CE2 
A2 405/ 19 CE3 

A1 425 18 CE4 

AO 17 08 

01 16 07 

02 15 06 

03 14 05 

GND 13 °4 
NC: No Connection 
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ILPB405/425 

OPERATION 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

©IC MASTER 1978 

Chip Enable logic is defined by: 

CE1 CE2 CE3 CE4 

0 0 1 1 

.AII other combinations 

Where: CE' = 0 denotes chip selected 
CE' = 1 denotes chip deselected 

Programming 

CE' 

0 

1 

A logic one can be permanently programmed into a selected bit location in accordance 
with the programming procedures specified. First, the desired word is selected by the 
eight TTL address inputs. The four Chip Enable inputs must be set so that CE' is a 
logical one. Secondly, a train of high current programming pulses is applied to the 
desired output. After the sensed voltage indicates that the selected bit is in the logic 
one state, an additional pulse train is applied, and programming is complete. 

Reading 

To read the memory, the four Chip Enable inputs must be set so that CE' is a logical 
zero. The outputs then correspond to the data programmed in the selected words. 
When the four Chip Enable inputs are set so that CE' becomes a logical one, all the 
outputs will be high (floating). 

4096 BIT 
(64 X 64) 

MEMORY CELLS 
ARRAY 

J-----(1°1 

1--4---0°8 

Operating Temperature .............................. -2SoC tc +7SoC 
Storage Temperature .............................. -6SoC to +1S0°C 
All Output Voltages ...........•................... -O.S to +S.S Volts 
All Input Voltages ................................ -O.S to +S.S Volts 
Supply Voltage VCC ... r ••••••••••••••••••••••••••• -O.S to +7.0 Volts 
Output Currents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. SO rnA 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 
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Ta = O°C to +65°C, VCC = 4.75V to 5.2SV 

PARAMETER SYMBOL 
MIN. 

LIMITS 

TYP. MAX. 
UNIT TEST CONDITIONS 

Input High Voltage V IH 2.0 V 

Input Low Voltage V IL 0.8 V 

Input High Current IIH 40 /JA VI = 2.7V 

Input Low Current -IlL O.S mA VI = 0.4V 

Output Low Voltage v_. 0.45 V 10::: 15 rnA UL 

Output Leakage Current IOFF1 40 /JA Vo = S.2SV 

Output Leakage Current -IOFF2 40 /JA Vo = O.4V 

Input Clamp Voltage -VIC 1.3 V II = -12 mA 

Power Supply Current ICC 120 160 mA All Inputs Grounded 

Output High VoltageQ) VOH 2.4 V 10 = -2.4 mA 

Output Short Circuit Current0 -iSC 15 60 mA VO=OV 

NOTE: (j) Applicable to /JPB425D only. 

Ta = 2SoC, VCC = 5.0V 

LIMITS 40S-E/425-E LIMITS 425 TEST 
PARAMETER SYMBOL UNIT CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. 

Address Access Time tAA 100 40 70 ns 

Chip Enable Access Time tACE 70 35 ns 

Chip Enable Disable Time tDCE 70 35 ns 

Notes: CD Output Load: See Figure 1. 
@ Input Waveform: O.OV for low level and 3 .. 0V for high level, less than 10 ns for both 

rise and fall times. 
@ Measurement References: 1.5V for both inputs and outputs. 
@ CL in Figure 1 includes jig and probe stray capacitances. 

vec 

.--------+-----0 01 (OUT) 

! 
CL r15 PF 

600n 

I 

th 
Figure 1 

I ...... ----- A -----~ 

F 
E 

ITEM MILLIMETERS INCHES 

33.5 MAX. 1.32 MAX. 

2.78 0.'1 

2.54 0.1 

0.46 0.018 

27.94 1.1 

1.5 0.059 

2.54 MIN. 0.1 MIN. 

0.5 MIN. 0.019MIN. 

4.58 MAX 0.181 MAX. 

5.08 MAX. 0.2 MAX. 

15.2" O.S 

\3.5 u.5~ 

0.25~~~ 0.01~:~ \ . 
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JLPB405/425 

PROGRAMMING 
SPECIFICATION 

©IC MASTER 1978 

It is imperative that this specification be rigorously observed in order to correctly pro
gram the J,LPB405 and J,LPB425. NEe will not accept responsibility for any device 
found to be defective if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired 
state. 

Sensing is accomplished by forcing a 20 rnA current into the selected location via the 
output. The J,LPB405\ and J,LPB425 are disabled in accordance with the truth table 
on page 2. The sense measurement is to ensure that the voltage required to force this 
20 rnA current is less than the reference voltage. If this condition is satisfied, then 
that bit location is in the logic "1" (high) state. 

Programming is accomplished by forcing a 200 rnA current into the selected bit via the 
output. This current pulse is applied for 7.5 J,LS and then the location is sensed before 
a second programming current pulse is applied. This process is continu~d until that 
location is altered to the "1" state. A bit is judged to be programmed when two 
successive sense readings 10 J,LS apart with no intervening programming pulse, pass the 
limit. When this condition has been met, four additional pulses are apptred and the 

/ 
pulse train, then the sense current is terminated. . 

CHARACTERISTIC LIMIT UNIT 

Ambient Temperature 25 ± 5 °c 

Programming Pulse 

Amplitude 200 ± 5% mA 

Clamp Voltage 28 + 0% - 2% V 

Ramp Rate (both in Rise 
and in Fall) 70 MAX. V/IJS 

Pulse Width 7.5 ± 5% IJS 

Duty Cycle 70% MIN. 

Sense Current 

Amplitude 20 ± 0.5 mA 

Clamp Voltage 28 + 0% - 2% V 

Ramp Rate 70 MAX. V/lJs 

Sense Current Interruption 
before and after address 
change 10MIN. IJS 

Programming V CC 5.0 + 5% - 0% V 

Maximum Sensed Voltage 
for programmed "1" 7.0 ± 0.1 V 

Delay from trailing edge of 
programming pulse before 
sensing output voltage 0.7 MIN. IJS 

Additional Pulse Train 

~ 

Output Voltage Sensing 

Figure 2. Typical Output Voltage Waveform 

NOTES 

15V point/ 
150n load. 

15V point/ 
150n load. 

28V Clamp 

200 mA Program Pulse 

100 mA Point 

20 mA Sensing (before P.l 

7.0V Ref. 

20 mA Sensing (after P.l 

~ GND 

SP405/425-8-77 -G Y -CAT 
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NEe IICrocolputen,IIC. 

4096-BIT BIPOLAR TTL PROGRAMMABLE 
READ ON I.. Y MEMORY 

The J,LPB406 and J,LPB426 are high speed electrically programmable fully decoded 
4096-bit TTL read only memories. On-chip address decoding, two chip enable inputs 
and open-collectorlthree-state outputs allow easy expansion of memory capacity. The 
J,LPB406 and J,LPB426 are fabricated with logic level zero (low); logic level one (high) 
can be electrically programmed into the selected bit locations. The same address 

inputs are used for both programming and reading. 

• 1024 WORDS X 4 BITS Organization (Fully Decoded) 

• TTL Interface 

• Fast Read Access Time: 70 ns MAX. (406/426) 

• Medium Power Consumption: 500 mW TYP. 

• Two Chip Enable Inputs for Memory Expansion 

• Open-Collector Output (J,LPB406, J.LPB406 E)/Three-State Outputs 
(J,LPB426, J.LPB426-E) 

• Ceramic 18-Lead Dual In-Line Package 

• Fast Programming Time: 200 J,Ls/bit TYP. 

• Compatibility with: Intersil's IM56S06/56S26 (both in programming and as a ROM), 
Harr!s' HPROM HM-764217643 an,d Equivalent Devices (as a ROM) 

• A.I.M. (Avalanche Induced Migration) Technology 

A6 VCC 

A5 A7 

A4 A8 

A3 Ag 

01 

02 

03 

04 

CE2 

Rev/l 
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fLPB426-e 

DESCRIPTION 

FEATURES 

PIN CONFIGURATION 



ILPB406/426 

OPERATION 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

©IC MASTER 1978 

Programming 

A logic one can be permanently programmed into a selected bit location by using 
special equipment (programmer). First, the desired word is selected by the ten address. 
inputs in TTL levels. Either or both of the two chip enable inputs must be at a logic 
one (high). Secondly, a train of high current programming pulses is applied to the 
desired output. After the sensed voltage indicates that the selected bit is in the logic 
one state, an additional pulse train is applied, then is stopped. 

Reading 

To read the memory, both of the two chip enable inputs should be held at logic zero 
(low). The outputs then correspond to the data programmed in the selected words. 
When either or both of the two chip enable inputs are at logic one (high), all the 
outputs will be high (floating). 

t--_-t0UTPUT t-----........ J 0
1 BUFFER 

4096 BIT 
(64 X 64) 

MEMORY CELLS 
ARRAY 

• • • • • • • 

WORD DECODER 

ADDRESS BUFFER 
ADDRESS 
BUFFER 

OUTPUT 
BUFFER 

OUTPUT 
BUFFER 

OUTPUT 
BUFFER 

CHIP 
ENABLE 

02 

03 

04 

Operating Temperature .............................. -25°C to +75°C 
Storage Temperature ............................... -65°C to +150°C 
All Output Voltages .............................. -0.5 to +5.5 Volts 
All. Input Voltages ............................... -0.5 to +5.5 Volts 
Supply Voltage V CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 to + 7.0 Volts 
Output Currents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 50 rnA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
. damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 
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Ta = O°C to +65°C, VCC = 4.75V to S.25V 

PARAMETER SYMBOL 
LIMITS 

UNIT TEST CONDITIONS 
MIN. TYP. MAX. 

Input High Voltage V IH 2.0 V 

Input Low Voltage V IL 0.8 V 

Input High Current IlL 40 iJ.A VI = 2.7V 

Input Low Current -IlL 0.5 mA VI =0.4V 

Output Low Voltage VOL 0.45 V 10 = 16 mA 

Output Leakage Current IOFF1 40 iJ.A Vo = 5.25V 

Output Leakage Current -IOFF2 40 iJ.A Vo =0.4V 

Input Clamp Voltage -VIC 1.3 V II = -12 mA 

Power Supply Current ICC 100 150 mA All Inputs Grounded 

Output High VoltageQ) VOH 2.4 V 10 = -2.4 mA 

Output Short Circuit Current® -ISC 15 60 mA VO=OV 

NOTE: CD Applicable to }JPB426D only. 

Ta = 2SoC, VCC = S.OV 

LIMITS 406·E/426·E LIMITS 406/426 TEST 
PARAMETER SYMBOL UNIT CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. 

Address Access Time tAA 10Q 40 70 ns 

Chip Enable Access Time tACE 70 40 ns 

Chip Enable Disable Time tDCE 70 40 ns 

Notes: <D Output Load: See Figure 1. 
@ Input Waveform: O.OV for low level and 3.0V for high level, less than 10 ns for both 

rise and fall times. 
@ Measurement References: 1.SV for both inputs and outputs. 
@ CL in Figure 1 includes jig and probe stray capacitances. 

vcc 

R'~ 300" 

..-------ft-----o 01 (DUT) 

R1~" 
i 

CL T 15 pF 

I 

th 
Figure 1 

~-------------A------------~.~I 

ITEM I MILLIMETERS INCHES 

23.2 MAX. 0.91 MAX. 

0.055 

2.54 0.1 

0.45 0.02 

20.32 0.8 

U 0.05 

2.5 MIN. 0.1 MIN. 

0.5MIN. 0.02 MIN. 

4.6MAX. 0.18MAX. 

5,1 MAX. 0.2 MAX. 

7.62 0.3 

6.7 0.26 

0.25 0,01 

1472 

fLPB406/426 

DC CHARACTER ISTICS 

AC CHARACTERISTICS 

PACKAGE OUTLINE 
pPB406/426D 

@EC MASTER 1978 

• . I 



JLPB406.J!426 

PROGRAMMING 
SPECIFICATION 

©IC MASTER 1978 

It is imperative that this specification be rigorously observed in order to correctly pro
gram the JlPB406 and JlPB426. NEe will not accept responsibility for any device 
found to be defective if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired 
state. Either or both of the two chip enable inputs must be at a logic one (high). 

Sensing is accomplished by forcing a 20 rnA current into the selected location via the 
output. The sense measurement is to ensure that the voltage required to force this' 
20 rnA current is less than the reference voltage. If this condition is satisfied, then 
that bit location is in the logic "1" (high) state. 

Programming is accomplished by forcing a 200 rnA current into the selected bit via the 
output. This current pulse is applied for 7.5 JlS and then the location is sensed before 
a second programming current pulse is applied. This process is continued until that 
location is altered to the "1" state. A bit is judged to be programmed when two 
successive sense readings 1 0 Jls apart with no intervening programming pulse, pass the 
limit. When this conditio,n has been met, ·four additional pulses are applied and the 
pulse train, then the sense current is terminated. 

CHARACTER ISTIC LIMIT UNIT NOTES 

~mbient Temperature . 25 ± 5 DC 

Programming Pulse 

Amplitude 200 ± 5% mA 

Clamp Voltage 28 + 0% - 2% V 

Ramp Rate (both in Rise 
and in Fall) 70 MAX. V/p,s 

Pulse Width 7.5 ± 5% p,s 15V point! 
150n load. 

Duty Cycle 70% MIN. 

Sense Current 

Amplitude 20 ± 0.5 mA 

Clamp Voltage 28 + 0% - 2% V 

Ramp Rate 70 MAX. V!p,s 15V point! 
150n load. 

Sense Current Interruption 
before and after address 
change 10 MIN. p,s 

Programming V CC 5.0 + 5%- 0% V 

Maximum Sensed Voltage 
for programmed" 1" 7.0 ± 0.1 V 

Delay from trailing edge of 
progra~ming pulse before 
sensing output voltage 0.7MIN. p,s 

Addi~Train _---28VClamp 

~~ n ~~~~~:m:;::~~~B::~:: PI 
I 7.5p,s .J \.- ----"':---'-.. 7.0V Ref: 

10- ;;s- I I ----..., "" . 
0.7 p,s MIN.-- ~ 1----10 p,s ", 20 mA Sensing (After P) 

~ 'GND 

Output Voltage Sensing 

Figure 2 - Typical Output Voltage Waveform 

SP406!426-8-77 -G Y -CA T 
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NEe IlcnCllpaters,llC. 
FULLY DECODED 2048 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 

The J.lPD464 is a 2048 bit (256 x 8) mask programmable Read Only Memory. It is DESCRIPTION 
pin-for-pin compatible with NEC's Electrically Eraseable Programmable ROM 
(EEPROM), the ~PD454. The ~PD464 features high speed operation, making it 
suitable for large volume microcomputer memory applications that used the J,LPD464 
for initial prototyping. 

All inputs and outputs of the J,LPD464 are TTL compatible. Two chip select pins 
(CS1, CS2) are provided for selection of an individual device in systems with OR-tied 
outputs. Two power supplies, +12 volts and +5 volts, are required. 

The J,LPD464 is fabricated using NEC's N-channel MOS silicon gate process, providing 
excellent contamination protection. This process enables high performance, highly 
reliable MOS circuits to be produced. The J.lPD464 is packaged in a 24-pin ceramic 
or plastic dual-in-line package. 

• Fully Decoded, 256 Words x 8 Bits Organization 

• Access Time 450 ns Max. 

• Static, No Clock Required 

FEATURES 

fL PD464 

en • Input/Output TTL Compatible 
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Q) -:::J a. 
E 
o 
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• Three-State Output, OR-Tie Capability 

• N-Channel MOS Fabrication 

• Two Power Supplies, +12V and +5V 

• 24 Pin Ceramic or Plastic DIP 

CS1 vcc PIN CONFIGURATION 

AO DO 

A1 01 

A2 02 

A3 03 

A4 J,LPD 04 

A5 464 
°5 

A6 06 

A7 07 

CS2 NC 

NC VOO 

v'SS ETLG 
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/L PD464 
BLOCK DIAGRAM 

PIN IDENTIFICATION 

ABSOLUTE MAXIMUM 
RATINGS* 

©IC MASTER 1978 

CS1 OUTPUT 

CS2 
BUFFER 

••••• 

AO 

A1 SELECTOR 
A2 

A3 
2048 BIT 

A4 0:: 
l.U ROM 0 

A5 0 
u 
l.U MATRIX 

A6 
0 

A7 
(256 x 8) 

PIN 

NO. . SYMBOL NAME FUNCTION 

1 CS· CD 
1 CHIP SELECT 1 Chip selection, active low 

2-9 ASJ-A] ADDRESS BUS Memory address 

10 CS CD 
2 CHIP SELECT 2 Chip selection, active low 

11 NC No connection 

12-13 VSS GROUND Ground Reference 

14 VDD + 1 2V Power Supply Power Supply 

15 NC No connection 

16-23 DrDo Data output Data Output 

24 VCC +5V Power Supply Power Supply 

Note: CD Chip is selected only when ooth CS1 and CS2 are low. 

Operating Temperature ............................. , -10° e to +70° e 

Storage Temperature ............................... -40
0

e to +125°e 

All Output Voltages ......... . . . . . . . . . . . . . . . . -0.3 to +7 Volts 

All Input Voltages. . . . . . . . . . . . . . . . . . . . . . . . . . . ":0.3 to +7 Volts 

Supply Voltage V DD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.3 to +15 Volts 

Supply Voltage Vee' .............. " . . . . . . . . . . . . .. -0.3 to +7 Volts 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
rei iabil ity. 
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LIMITS 
PARAMETER SYMBOL 

MIN. TYP. MAX. 

Input High Voltage VIH +2.4 VCC 

Input Low Voltage Vil -0.3 + 0.7 

Output High Voltage v~ .. +3.5 un 

Output Low Voltage VOL 0.5 

Input leakage Current High IUH +10 

I nput leakage Current low IUL -10 

Output Leakage Current High ILOH +10 

Output leakage Current Low ILOL -10 

VOO Supply Current 100 35 55 

V CC Supply Current ICC 20 30 

PARAMETER SYMBOL 
LIMITS 

MIN. TYP. MAX. 

Input Capacitance CIN 6 15 

Output Capacitance COUT 8 15 

T a'" -lOoe to + 70
0
e; VOO = +12V ± 5%; Vee = +5V ± 5%; VSS = OV 

PARAMETER SYMBOL 

1476 

UNIT TEST CONDITIONS 

V 

V 

V I = -1.0 rnA 'OH 

V IOl = +1.7 rnA 

IlA VI = +2.4V 

IlA VI = +0.7V 

IlA Vo = +3.5V 

IlA Vo = +O.4V 

rnA 

rnA 

UNIT TEST CONDITIONS 

pF f = 1 MHz 

pF f = 1 MHz 

UNIT TEST CONDITIONS 

1 TTL + 100 pF 

fL PD464 

DC CHARACTERISTICS 

CAPACITANCE 

AC CHARACTERISTICS 

TIMING WAVEFORM 

©IC MASTER 1978 



fL PD464 

PACKAGE OUTLINE 
/JPD464C/D 

©IC MASTER 1978 

1--------- A --------J 

I 

i : 
HTI : 
~B,...r=---_ 

ITEM 

A 

B 

C 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 

~-----------A-------~ 

ITEM 

A 

B 

C 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 

IlPD464C (Plastic) 

MILLIMETERS INCHES 

33 MAX 1.3 MAX 

2.53 0.1 

2.54 0.1 

0.5 ± 0.1 0.02 ± 0.004 

27.94 1.1 

1.5 0.059 

2.54 MIN 0.1 MIN 

0.5 MIN 0.02 MIN 

5.22 MAX 0.205 MAX 

5.72 MAX 0.225 MAX 

15.24 0.6 

13.2 0.52 

+0.10 
0.25 -0.05 

+0.004 
0.01 -0.0019 

IlPD464D (Ceramic) 

MILLIMETERS INCHES 

32.5 MAX 1.28 MAX 

2.28 0.09 

2.54 0.1 

0.5 ± 0.1 0.02 ± 0.004 

27.94 1.1 

1.20 MIN 0.047 MIN 

3.2MIN 0.126 MIN 

1.0 MIN 0.04 MIN 

4.2 MAX 0.165 MAX 

5.2 MAX 0.205 MAX 

15.24 0.6 

13.9 0.55 

0.30 ± 0.1 0.012 ± 0.004 

SP464-8-77-GY-CAT 

1477 



C/) 
~ 

Q) 
+" 
::J 
Co 
E 
0 
0 
0 
~ 

0 

~ 
0 
W 
Z 

NEe IICrocOlputers,IOC. 

FULLY DECODED 8192 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 

The NEC pPD2308 is a high speed 8,192 bit mask programmable Read Only Memory OESCR IPTION 
organized as 1024 words by 8 bits. The pPD2308 is fabricated with N-channel MOS 
technology. 

Two Chip Selects are provided - CS1 which is negative true, and CS2/CS2 which may 
be programmed either negative or positive true at the mask level. 

• 1024 Words by 8 bits Organ ization 

• Fast Access - 450 ns max 
• Two Chip Select Inputs for Easy Memory Expansion 

• TTL Compatible - All Inputs and Outputs 
• Three State Output - OR-Tie Capability 

• Fully Decoded 
• Standard Power Supplies - +12V, ±5V 
• 24 Pin Plastic or Ceramic Dual-in-Line Package 

• Pin Compatible with INTEL 8308 

FEATURES 

fLPD2308 

A7 vcc PIN CONF1GURATION 

AS AS 

A5 Ag 

A4 VBB 

A3 CSl 
PIN NAMES 

.-
A2 J..LPD voo 
A1 2308 cS2/cs2 

AO-Ag Address Inputs 

CS1 Chip Select 1 

CS2/CS2 Chip Select 2 

AO Os 01 -08 Data Outputs 

°1 °7 

°2 Os 
03 °5 

VSS 04 
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p.PD2308 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE 

©IC MASTER 1978 

AO 01 
A1 

Y-SELECTOR 
a: 02 

A2 
w 
u.. 

03 
A3 

u.. 
::> -

04 OJ 

I- 05 ------ ::> 
0... 

06 I-
::> 

A4 0 07 

AS 08 

A6 
MEMORY CELL 

A7 
MATRIX 

1024 x 8 
A8 CS 

Ag BUFFER 

Operating Temperature .............................. _10°C to +70°C 
Storage Temperature ............................... -65°C to +125°C 
A" Input Voltages ........................ ; ........ -1 to +7 Volts CD f 
A" Output Voltages ... : ..................... -1 to + 7 Volts CD 2 
Supply Voltage VDD ........................... " -1 to +15 Volts CD 5.. 
Supply Voltage VCC .............................. -1 to + 7 Volts CD E 
Supply Voltage VBB ................................. -2 to -8 Volts 0 -u-
Note: CD VBB = -5.25 Volts e 
COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

Ta = _10°C to +70°C, Voo = +12V±5%. VCC = +5V±5%, VBB = -5V±5%, Yss = ov 

LIMITS 
PARAMET.ER SYMBOL 

MIN TYP 
UNIT TEST CONDITIONS 

MAX 

Input leakage Current III ± 10 pA VI = 0 to 5.25V 
(All Input Pins) 

Output leakage IlO ±10 pA Vo = 0·· 5.25V 

Current Chip Deselected 

Input low Voltage Vil VSS' 1 0.8 V 

Input High Voltage VIH 2.4 VCC + 1.0 V 

Output low Voltage VOL 0.45 V 10l = 2 rnA 

Output High Voltage VOHl 2.4 V 10H = -4 rnA 

OutpUt High Voltage VOH2 3.7 V 10H = -·1 rnA 

Power Supply ICC 14 30 rnA 
Current VCC 

Power Supply 100 15 30 rnA 
Current VOO 

Power Supply IBB -1 rnA 

Current VBB 

Power Dissipation Po 545 rnW 

Note: Typical values are for Ta = 2SoC and nominal supply voltage. 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP MAX 

Input Capacitance CIN 6 pF VOD, VCC and all other pins 

Output Capacitance COUT 12 pF tied to VSS 
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Ta = _10°C to +70°C, VDD = +12V±5%, VCC = +5V±5%, VSS =-5V±5%, VSS = OV 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP MAX 

Address to Output tACC 250 450 ns tT = tR = tF = 20 ns 
Delay Time VREF = 2.4V, 0.8V 
Chip Select 1 to Output tco, 125 200 ns VIN = 0.65V, 3.3V 
Delay Time LOAD = , TTL GATE 
Chip Select 2 to Output tC02 '40 220 ns CL = 100pF 
Delay Time 

Chip Deselect to Output tDF 140 220 ns 
Float Time 

Note: Typicai vaiue5 are for T a-25° C Cll'O fn)r'rlinai suppiy voiii.lY€:· 

ADDRESS 

CSl---_ 

DATA OUT 

f--------- A -~----___o~ 

JlPD2308C (Plastic) 

ITEM MILLIMETERS I INCHES 

A 33 MAX !,.3MAX 

B 2.53 1 0.1 

C I 2.54 1 0.1 

D I 0.5 ± 0.1 

E I 27.94 

I 0.02 ± 0.004 

1.5 lO.059 

G i 2.54 MIN ! 0.1 MIN 

I 10.02 MIN H I O.SMIN 

10.20SMAX I I S.22MAX 

I J 5.72 MAX O.22SMAX 

I K 15.24 0.6 

i L 13.2 0.52 

I M 0.25 
+0.10 

0.01 
+0.004 

-0.05 -0.0019 

f-------A I 
I ,_ _ _ __ , I 

H~I W \! \; \( \! \( V W \! ~~ l! w!J: 
I ~ U U U U U ~ ~ U lUI U 8 --jSr -tt- ~Cf-~F~ It 

JlPD2308D (Ceramic) 

ITEM 

A 

: t--- 2.54 0.1 n 1 
0.5 ± 0.1 0.02 ± 0.004 

E 27.94 1.1 -_ .. 
F 1.20MIN 0.047 MIN 

G 3.2MIN O.I26MIN I 
H 1.0MIN 0.04 MIN 

I 
: 

~_ _ _ .• 4!~~~ __ -!- 0.165 MAX 

j 5.2 ~\~AX ! 0.205 MAX 

i 
---------

K 15.24 0.6 

L 13.9 0.S5 I 
_-_M_-·~_---_·-_0._30-.~-~-.1--+--0.-01-2-±-O.-004----1, 
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,.",PD2308 

AC CHARACTERISTICS 

TIMING 
WAVEFORMS 

PACKAGE OUTLINE 

IlPD2308C/D 

SP2308-8-77-GY -CAT 
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NEe Inc. JLPD2316A' 

FULLY DECODED 16,384 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION The NEC ~PD2316A is a high speed 16,384 bit mask programmable Read Only Memory 
organized as 2048 words by 8 bits. The ~PD2316A is fabricated with N-channel MOS 

. technology. 

The inputs and outputs are fully TTL compatible. The device operates with a single +5V 
power supply. The three chip select inputs are programmable. Any combination of 
active high or low level chip select inputs can be defined and desired chip select code is 
fixed daring the masking process. 

FEATU RES • Access Time 450 ns Max 

• 2048 Words x 8 Bits Organization 

• Single +5V Power Supply Voltage 

• Directly TTL Compatible - All Inputs and Outputs 

• Three Programmable Chip Select Inputs for Easy Memory Expansion 

• Three-State Output - OR-Tie Capability 

• On Chip Address Fully Decoded 

• All Inputs Protected Against Static Charge 

., Direct Replacement for Intel 2316A/8316A 

• Available in 24-pin plastic or ceramic package. 

PIN CONFIGURATION A7 Vee 

AS °1 
Ag °2 

A10 03 

Ao °4 
A1 

°5 
A2 Os 
A3 °7 

A4 Os 
A5 eS1 

AS eS2 

GND eS3 
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J'PD23t6A 

~ vcc BLOCK DIAGRAM 
~GND 

A
l0 

Ag 

OUTPUT BUFFERS 
C.S. 

DECODE 

AS 
en 
u::: 'l DECODER 1 of 16 x 8 

A7 w 
u. 
u. 

A6 
:::> 
III 

I-
:::> 

A5 Il.. 

~ 

A4 
en en 
w 
a: 

A3 
0 
0 
<{ 

A2 

Al 

AO 

16,384 BIT 
CELL MATRIX 

CHIP 
SELECT 
PROG. 

CHIP 

SELECT 

CS1 

INPUT ~ CS2 
BUFFERS 

~CS3 

Operating Temperature . ............. -10°C to +70°C 
Storage Temperature. . . ........ . 
Voltage on Any Pin ................. . 

Note: CD With Respect to Ground. 

......... -65°C to +125°C 

....... -0.5 to +7.0 Volts CD 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 

damage to the device. This is a stress rating only and functional operation ot the device at these or 

any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 

reliability. 

Ta '= -10° C to +70° C; V CC = +5 ± 5% unless otherwise noted. 

PARAMETER SYMBOL ... - .... -~~-----I UNIT TEST CONDITIONS 

10 

Output Leakage Current I LOH 10 

Output Leakage Current I LOL ~10 

ICC 104 

Note: CD Typical values for T a = 25° C and nominal supply voltage. 

1482 

All inputs 5.25V Data 

Out Open 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 
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JLPD2316A 
CAPACITANCE Ta = 2S0C; f = 1 MHz 

PARAMETER SYMBOL 
LIMITS 

MIN TYP MAX 
UNIT TEST CONDITIONS 

Input CIN 10 pf· All Pins Except Pin Under Test 

Capacitance Tied to AC Ground 

Output COUT 15 pf All Pins Except Pin Under Test 

Capacitance Tied to AC Ground 

AC CHARACTERISTICS Ta = -10°C to +70°C; VCC = +5V ± 5% unless otherwise specified. 

TIMING WAVEFORMS 

©IC MASTER 1978 

PARAMETER 

Address to Output 
Delay Time 

Chip Select to Output 
Enable Delay Time 

Chip Deselect to Out-
put Data Float Delay 
Time 

Output Hold Time 

ADDRESS 

PROGRAMMABLE 
CH IP SE LECTS 

DATA 
OUTPUT 

SYMBOL 
MIN 

tA 

tco 

tDF 0 

tOH 20 

LIMITS 

TYP MAX 
UNIT TEST CONDITIONS 

450 ns tT = tr = t f = 20 ns 

V ref in = 1.5V 
150 ns V ref out = .45, 2.2V 

Output LOAD = 1 TTL 

150 ns GATE ! 
CL = 100 pf 

ns 
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pPD2316AC (Plastic) 

ITEM MILLIMETERS INCHES 

A 33 MAX 1.3MAX 

B 2.53 0.1 

C 2.54 0.1 

0 0.5 ± 0.1 0.02 ± 0.004 

E 27.94 1.1 

F 1.5 0.059 

G 2.54 MIN 0.1 MIN 

H 0.5 MIN 0.02 MIN 

I 5.22 MAX 0.205 MAX 

J 5.72 MAX 0.225 MAX 

K 15.24 0.6 

L 13.2 0.52 

M 025 +0.10 
. -0.05 

001 +0.004 
. -0.0019 

~(PD2316AD (Ceramic) 

ITEM MILLIMETERS INCHES 

A 32.5 MAX 1.28 MAX 

B 2.28 0.09 

C 2.54 0.1 I 

0 0.5 ± 0.1 0.02 ± 0.004 
\ 

E 27.94 1.1 I 
F 1.20MIN 0.047 MIN 

G 3.2MIN 0.126 MIN 
I 

I 
H 1.0MIN 0.04 MIN 

I 4.2 MAX 0.165 MAX I 

J 5.2 MAX 0.205 MAX 

K 15.24 0.6 

L 13.9 0.55 

0.30 ± 0.1 0.012 ± 0.004 

1484 

JLPD2316A 
PACKAGE OUTLINE 
J,LPD2316AC/D 

SP2316A.-8-77-G Y -CAT 
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FULLY DECODED 32,768 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 

p,PD2332 

DESCRIPTION The NEC pPD2332 is a Fully Decoded 32,768 Bit Mask Programmable Read-Only 
Memory organized as 4,096 Words by 8 Bits. The pPD2332 has two chip select inputs 
and the combination of "High"/"Low" levels of these inputs is mask-programmable. 

The pPD2332 is fabricated with sophisticated N-channel MOS technology and 
features high speed and TTL compatibility for simple interface with bipolar circuits. 

F EA TU R ES • 4096 Words x 8 Bits Organization 
• Directly TTL Compatible - All Inputs and Outputs 
• Fully Static (No Clock or Refresh Required) 
• Single +5V Power Supply 
• High Speed - Access Time 450 ns Max. 
• Three-State Output - OR-Tie Capability 
• Two Programmable Chip Select Inputs for Easy Memory Expansion 
• N-Channel MOS Technology 
• Pin Compatible with TI TMS4732 . 
• 24 Pin Plastic or Ceramic Dual-in-Line Package 

PIN CONFIGURATION A7 vee 

AS AS 

A5 Ag 

A4 eS2 

A3 es, 

A2 pPO A10 

A1 
2332 

A11 

AO Os 

°1 °7 

°2 Os 

°3 °5 
GND °4 

@IC MASTER 1978 

PIN NAMES 

AO - A 11 Address Inputs 

01 - 08 Data Outputs 

eS1 - CS2 Programmable Chip Select Inputs 

When ordering the pPD2332, specify a chip 
select combination of CS 1 and CS2 from the 
following. 

CS2 CS1 

0 .0 

0 1 

1 0 

1 1 
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Operati ng T emperatu re 
Storage Temperature ..... 
Supply Voltage On Any Pin 

Note: CD With Respect to Ground 

CELL MATRIX 
(4096 X 8) 

CHIP 
SELECT 
PROG. 

_V
CC 

-GND 

-10°C to +70°C 
.. - 65°C to +125°C 
-0.5 to + 7.0 VoltsCD 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliabi Iity. 

*T a = 25°C 

JLPD23~2 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

Ta = -10°C to +70°C; vcc = +5V ± 5% unless otherwise specified DC CHA RACTE R ISTICS 
LIMITS 

PARAMETER SYMBOL MIN. TYP.<D MAX. UNIT TEST CONDITIONS 

Input Load Current 
I L : I 10 uA 

(All Input Pinsi I 
Output leakage Current ILOH +10 /JA CS = 2.2V (Deselected) VOUT = V CC 

Output leakage Current ILOl -10 ;.:.A CS - 2.2V (Deselected) VOUT = OV 

Power Supply Current ICC 55 ]10 rnA All inputs 5.25V Data Out Open 

Input" low" Voltage Vil -0.5 0.8 V 

Input "High" Voltage VIH 2.0 VCC + 1.0V V 

Output "low" Voltage VOL 0.45 V IOl = 2.0 rnA 

Output "High" Voltage VOH 2.2 V IOH =-100/JA 
--~-

Note: CD Typical Values for T a = 25°C and nominal supply voltages. 

CAPACITANCE 
LIMITS 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Input Capacitance CIN 10 pF 
All Pins Except Pin Under 

Test Tied to AC Ground 

Output Capacitance COUT 15 pF 
All Pins Except Pin Under 
Test Tied to AC Ground 

Ta = -lOvC to +70°C, VCC = +5V ± 5% unless otherwise specified. AC CHARACTERISTICS 
LIMITS 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS 

Address to Output Delay Time tA 450 ns tT = tr = t f = 20 ns 

Chip Select to Output Enable Delay Time tco 150 ns CL = 100 pF 

Chip Deselect to Output Data Float Delay Time tDF 0 150 n~ Load = ITTl gate 

Output Hold Time tOH 20 ns VIN = 0.8 to 2V 

! 
V ref Input = 1.5V 

,V • Output = O.45!2.2V 
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p.PD2332 

TIMING WAVEFORMS 

PACKAGE OUTLINE 
ILPD2332C/D 

©IC MASTER 1978 

ADDRESS 

PROGRAMMABLE 
CHIP SELECTS 

DATA 
OUTPUT 

I----------A----------o-.j 

I 

i : 
Hfl : : : 
~ B t:= ~D'-- ----I C EI--------~ 

pPD2332C (Plastic) 

ITEM MILLIMETERS INCHES 

A 33 MAX 1.3MAX 

B 2.53 0.1 

C 2.54 0.1 

0 0.5 ± 0.1 0.02 ± 0.004 

E 27.94 1.1 

F 1.5 0.059 

G 2.54 MIN 0.1 MIN 

H 0.5 MIN 0.02 MIN 

I 5.22 MAX 0.205 MAX 

J 5.72 MAX 0.225 MAX 

K 15.24 0.6 

L 13.2 0.52 

M 
+0.10 

0.25 -0.05 
+0.004 

0.01 -0.0019 

pPD2332D (Ceramic) 

ITEM MILLIMETERS INCHES 

A 32.5 MAX 1.28 MAX 

B 2.28 0.09 

C 2.54 0.1 

0 0.5 ± 0.1 0.02 ± 0.004 

E 27.94 1.1 

F 1.20MIN 0.047 MIN 

G 3.2MIN 0.126MIN 

H 1.0MIN 0.04 MIN 

I 4.2 MAX 0.165MAX 

J 5.2MAX 0.205 MAX 

K 15.24 0.6 

L 13.9 0.55 

M 0.30±0.1 0.012 ± 0.004 
SP2332-8-77 -GY -CA T 
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4K BIT DYNAMiC RAM 

DESCRIPTION 

~ 00 ~[~[iVi] ~ ~ffirnW 
p.PD414A 
fLPD414A-1 
fLPD414A-2 
J.LPD414A-3 

The NEC pPD414A is ~ 4096 words by 1 bit dynamic Random Access Memory fabricated with N-channel MOS technology. 
It features high performance, low power, and 16 pin packaging for high system bit d1nsity. The 12 bit address is multiplexed 
into the chip in two 6 bit halves. Flexible 1/0 control allows common or separate I/O data busses. 

FEATURES 

• Four speeds: 300 ns (pPD414A) 
250 ns (pPD414A-1) 
200 ns (pPD414A-2) 
150 ns (pPD414A-3) 

• ±10% Supply Tolerance 
• Gated CAS Operation 
• Latched Output 

PIN CONFIGURATION 

Vaa 

DIN 

Riw 

RAS 

VSS 

CAS 

a. • Three State Output 
§ • Fully TTL Compatible 

AO 

Al 

A2 

DOUT 

Cs 

A3 

A4 

A5 

Vee 
o 
o .... 
o 
~ 
,"" v 
W 
Z 

VDD 
• Replacement for 4027 Type Devices 

NEe Ie. mm~n nriVjln~fi\miUW 
Lf UUl1l1UWUULJ\Jl.iilull U 

1K (1024x1) STATIC CMOS RAM 

ILPD650a 
p.PD650a-1 

DESCRIPTION 

The NEC pPD6508/6508-1 are h~gh siJeed, low power, silicon gate CMOS RAMs organized as 1024 words by 1 bit. It 
features extremeiy iow power requirements and data retention to +3 volts Vce. 

PIN CONFIGURATION 

es Vee 

FEATURES Ao 0 1 

• Extremely Low Power Operation Al WE 

A2 Ag 

A3 AS 

• High Speed - 250 ns Max (pPD6508-1) 
• TTL Compatible, All Inputs and Outputs 

• Static Operation 
• On Chip Register Address A4 A7 

• Replacement for 5608 Type Devices DO A6 

GND A5 
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pPD2114 

.4K (1024x4) STATIC RAM 

DESCRIPTION 

The NEC J,.LPD2114 is a 4096 bit, fully static Random Access Memory, organized as 1024 words by 4 bits. It is fabricated with 
N-channel silicon gate technology and is housed in an 18 pin package for high system bit densities. 

FEATURES 

• High Density 18 Pin Package 

• Completely Static 
• Directly TTL Compatible -All Inputs and 

Outputs 

• Single +5V Supply 
• Low Operating Power- 0.06 mW/Bit Typ 

• Access Time - 250 ns Typical 

NEe .rDIIIIIJIIn,lle. 

PIN CONFIGURATION 

A6 

. A5 

A4 

A3 

AO 

Al 
A2 

es 

GND 

Vee 
A7 

AS 

Ag 

1/01 

1/°2 

1/°3 

1/04 

4096 BIT STATIC BIPOLAR RAM 

DESCRIPTION 

The NEC J,.LPB2400 and J,.LPB2401 are static, Random Access Memories organized as 4096 words by 1 bit. The devices feature 
operation from a single +5 volt supply, and are fully TTL compatible. Fast data out disable time allows a common I/O data 

bus structure. 

FEATURES 

• 4096 Words x 1 Bit Organization 
• Fast Read and Write Cycle - 75 ns Typ 
• Low Power Operation ~ 500 mW Typ 

• Single +5 Volt Supply 
• 18 Pin Cerdip Package 

• Latched Data Outputs 
• Three State (J,.LPB2401) or Open Collector 

(J,.LPB2400) Output 

• Replacement for 74S400/401 

©IC MASTER 1978 

PIN CONFIGURATION 

AO Vee 
A1 All 

A2 Al0 

A3 Ag 

A4 AS 

A5 A7 

DO AS 

R/W DI 

GND eE 
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NEe Ilcncolputers,IOC. ~OO~[~~~~ill'OOW 
fL PD4104 

4096 X 1t STATIC NMOS RAM 

DESC R I PTI ON 

The NEC j.LPD41 04 is a high speed 4096 bit Static RAM organized as 4096 words by 1 bit. The use of static storage circuitry 
eliminates the need for refresh while the dynamic control circuitry provides substantially lower power dissipation than fully 
static types. 

FEATURES 

• Fast Access Time - 200 ns 
• High System Density - 18 Pin Package 
• Fully TTL Compatible - All Inputs and 

Outputs 

• Single +5V Supply 

1490 

PIN CONFiGURATiON 

AO vee 
A1 A11 

A4 A10 

AS Ag 

A2 AS 

A3 A7 

DOUT A6 

WE DIN 

Vss Ce 
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NEe .. ~rn~Q~i~~mw ~ 
fLPB408 
fLPB428 

8192 BIT BIPOLAR TTL PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The NEC ~PB408 and ~PB428 are high speed, electrically programmable, 8192 bit, TTL, Read Only Memories.-Three chip 
enable inputs and three state (~PB428) or open collector (~PB408) outputs allow OR-tying outputs for ease of memory 
expansion. The devices are fabricated with logic level zero (low); log!c level one (high) can be electrically programmed into 
the desired bit locations. 

FEATURES 

• 1024 Words x 8 Bits Organization 
• Fast Access Time - 85 ns Max 

. • Three State (~PB428) or Open Collector 
(~PB408) Outputs 

• Replacement for 6380/6381 Type Devices 

PIN CONFIGURATION 

Vcc 

AS 

Ag 

eE, 
CE2 

CE3 

A, CE4 

Os 

0, 07 

°2 06 

Os 

GND 

f/) 
~ 

Q) ..... 
:::::J 
0-
E 

,,-0-
o 
o 
iIo.. 

~rn~[~i~~illrnW ~ 
/LPB42·7 ~ 

8192 BIT BIPOLAR TTL PROGRAMMAB.LE READ ONLY MEMORY 

DESCRIPTION 

-The NEC ~PB427 is a high speed, electrically programmable, 8192 bit, TTL, Read Only Memory. Three-state outputs and a 
chip enable input allow easy expansion of memory capacity. The ~PB427 is fabricated with logic level zero (low); logic level 
one (high) can be electrically programmed into the desired bit locations. 

PIN CONFIGURATION 

A7 1 24 VCC 

A6 2 23 AS 

FEATURES AS 3 22 Ag 

A4 4 21 NC 

• 1024 Words x 8 Bits Organization A3 S 20 CE 
• Fast Read Access Time - 120 ns Max A2 6 J,LPB 19, NC 

• Power Switching - 750 mW Max Selected A, 427 1S PRG/GND 

- 350 mW Max Unselected Ao S 17 Os 

• Three State Outputs 0, 9 16 07 

• Replacement for 2708 Type Devices as a ROM °2 1S 06 

03 11 14 Os 

GND 12 13 04 
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NEC IlCro..."IOC. ,",PD2716 

16K ULTRAVIOLET ERASABLE PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The NEC pPD2716 is a 16,384 bit ultraviolet erasable and electrically programmable Read Only Memory organized as 2048 
words by 8 bits. Its 450 ns access time and single +5 volt supply make it ideal for microprocessor applications. 

FEATURES 

• Single +5 Volt Supply (Read Mode) 
• Simple Programming 

.• Inputs and Outputs TTL Compatible in Read and 
Program Mode 

• Low Power - 525 mW Max Active 
- 132 mW Max Standby 

PIN CONFIGURATION 

AS 1 24 Vee 

A7 2 23 AS 

A6 3 22 A9 

AS 4 21 Vpp 

A4 5 20 Cs 

A3 6 #lPD 19 A10 
2716 

A2 7 18 Po/PGM 

A1 S 17 07 

00 9 16 06 

01 15 05 

02 11 14 04 

GNo 12 13 03 

NECIIC~IIC. 
fLPD2316E 

16K (2048x8) MASK PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The NEC pPD2316E is a high speed 16,384 bit mask programmable Read Only Memory organized as 2148 words by 8 bits. 
All inputs and outputs are fully TTL compatible. These devices operate with a single +5V supply. The three.chip select inputs 
are programmable; any combination of active high'or low level chip select inputs can be defined and fixed during the masking 
process. 

PIN CONFIGURATION 

A7 24 Vee 

A6 2 23 AS 

FEATURES AS 3 22 Ag 

A4 4 21 eS3 
• Access Time - 450 ns Max 

Cs1 A3 5 20 
e 2048 Words x 8 Bits Organization IlPD AlO A2 6 19 

• Single +5V Supply 
Al 

2316E 
Cs2 7 18 

• Directly TTL Compatible 
8 D7 Ao 17 

• Three Programmable Chip Selects 
DO 9 16 06 

• Three State Outputs -- OR-Tie Capabilities 
01 10 1S Os 

• Direct Replacement for 2316E Type Devices 02 11 14 04 

GNO 12 13 03 
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Raytheon 29600 Series PROM's 

POWER SWITCHED PROMS (SPROMS) FEATURES 

• Highly reliable nichrome fuses 
• Three-state and open collector versions 

I n June of 1977, Raytheon announced the first performance 
compatible PROMS with on-chip power switching. By 
simply de-selecting the SPROM, the typical power require- • ,Standard PROM and SPROM (power switched) versions 

• Standard pin outs 
• Readily available programming equipment 

ments aie ieducad fiOm 70-80% depending Oii whsthsi the 
device is an open-collector or tri-state version. In large 
PROM arrays, the direct substitution of the SPROM for the 
standard PROM can reduce the overall power consumption 
by more than 50%. 

• Available in both military and commercial temperature 
ranges 

• Low current PNP inputs 

AVAILABLE TYPES/ORDERING INFORMATION 

Part Number 

Standard Power Switched 

Totat Commercial Military· Commercial 
Bits Configuration Output (0 to +70

o
C) (-55 to +125°C) (0 to +70

o
C) 

1024 '256 x 4 OC 29660DC 29660DM 29662DC 
TS 29661 DC 29661 OM 29663DC 

2048 512 x 4 OC 29610DC 29610DM 29612DC 
TS 29611 DC 29611DM 29613DC 

256 x 8 OC 29600DC 29600DM 
TS 29601 DC 29601 OM 

4096 512 x 8 OC 29620DC 29620DM 29622DC 
29624DC 296240M 29626DC 

TS 29621 DC 29621 OM 29623DC 
29625DC 29625DM 29627DC 

8192 1024 x 8 OC 29630DC 29630DM 296320C 
TS 29634DC 296340M 29635DC 

29631 DC 29631 OM 29633DC 
29636DC 29636DM 29637DC 

Notes: 1. Also available in flat pack. Substitute FM for OM. 

2. For 883B processing, add the, letter liB" to the suffix, e.g., 29660DMB. 

PIN ASSIGNMENTS 

1024 Bits 2048 Bits 

256 x4 512 x 4 

AS A7 AS 

I2 A4 

EI A:I 

01 Ao 

02 AI 

03 A2 

1494 

2048 Bits 

256 x8 

A7 

Ai 

As 

EZ 

EI 

Os 

0] 

AI 

A2 

AJ 

A4 

01 

02 

03 

4096 Bits 

512 x8 

Ail 

A7 

Ai 

A5 

El 

Os 

07 

06 

Ail 

A5 

A4 

A3 

A2 

Al 

Ao 

01 

02 

03 

4096 Bits 

512 x8 

Military! 
(-55 to +125°C) 

29662DM 
29663DM 

29612DM 
29613DM 

296220M 
296260M 
29623DM 
29627DM 

29632DM 
29635DM 
29633DM 
29637DM 

8192 Bits 

1024 x 8 

Package 
(#of pins) 

16 
16 

16 
16 
20 
20 

20 
24 
20 
24 

24 
24 
24 
24 

8192 Bits 

1024 x 8 

Ag 

NC 

II 

NC 

NC 

~YTHEO~ 
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R~aJtheon . 29600 Series PR.OM's' 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage temperature . . . . . . . . . 
Temperature (ambient) under bias .. . . . 
Supply voltage to ground potential continuous . 
DC voltage applied to outputs (except during programming) 
DC input voltClge (address inputs) . . . . . . 
DC voltage applied to outputs during programming 
Output current into outputs during programming 
DC input voltage (chip select input) 
DC input current 

OPERATING RANGE 

296XXDC T A = 0 to +75° C VCC = 5.0V ±5% 

296XXDM, 296XXFM T A =-55 to +125° C VCC = 5.0V ±10% 

Commercial 

Military 

-65 to +150° C 
-55 to +125°C 
. -0.5 to +7V 

-0.5V to +VCC max. 
-0.5 to +5.5V 

26V 
125mA 

-0.5 to +33V 
-30 to +5 rnA 

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (unless otherwise noted) 
/ 

PARAMETERS DESCRIPTION TEST CONDITIONS MIN. TVpl MAX. UNITS 

VOH Output HI G H voltage VCC = MIN., IOH = -2.0 rnA ,2.4 Volts 
(tri-state version) VIN = VIH or VIL 

VOL Output LOW voltage VCC = MIN. IOL = 8 rnA 0.4 Volts 

V IN = V I H or V I L IOL=16mA 0.5 

VIH Input HIGH level Guaranteed input logical HIGH 2.0 Volts 
voltage for all inputs 

VIL Input LOW level Guaranteed input logical LOW 0.8 Volts 
voltage fo(all inputs 

IlL Input LOW current VCC = MAX., VIN~ 0.4V -60 -250 pA 

IIH Input HIGH current VCC = MAX. VIN = 2.7V 10 pA 

VCC = MAX. VIN = 5.5V 1.0 rnA 

Pin 13 only VIN = 4.5V 1.0 rnA 

ISC Output short circuit VCC = MAX., VOUT = O.OV -12 -35 -85 rnA 
(tri-state version) current 

VI Input clamp voltage VCC = MIN., liN = 18 rnA -1.5 V 

ICEX Output leakage current VCC = MAX. Vo = 4.5V 100 pA 

Vo = 2.4V 40 

VCS = 2.4V Vo = 0.4V -40 

Notes: 1. Typical limits are at VCC = 5.0V·and TA = 25° c. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
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Raytheon 29600 Series PROM's 

SWITCHING AND POWER CHARACTERISTICS 

Ac Characteristics Power Supply Current 

Commercial Military 

1\ .......... "' .... Enab!e Enab!e Address Enab!e Enab!e I""\UU'~"" 

Access Access Recovery Access Access Recovery Selected Unselected 

Part Typ Max Typ Max Typ Max Typ Max Typ Max Typ Max Typ Max Typ Max 
Type (ns) (ns) (ns) (ns) (ns) (ns) (ns) (ns) (ns) -'ns) (ns) (ns) (rnA) (rnA) (rnA) (rnA) 

29600 50 70 20 40 20 40 50 90 20 50 20 50 90 130 N/A N/A 
29601 50 70 20 40 20 40 50 90 20 50 20 50 90 130 N/A N/A 
29610 30 55 20 30 20 30 30 70 20 40 20 40 90 130 N/A N/A 
29611 30 55 20 30 20 30 30 70 20 40 20 40 90 130 N/A N/A 

29612 35 60 40 60 15 30 35 75 40 75- 15, 40 90 130 20 30 
29613 35 60 40 60 15 30 35 75 40 75 15 40 90 130 30 45 
29620 40 65 20 40 20 40 40 80 20 50 20 50 100 140 N/A N/A 
29621 40 65 20 40 20 40 40 80 20 50 20 50 100 140 N/A N/A 

29622 45 70 45 70 20 40 45 85 45 85 20 55 100 140 30 40 
29623 45 70 45 70 20 40 45 85 45 85 20 55 100 140 40 50 
29624 40 65 20 40 20 40 40 80 20 50 20 50 100 140 N/A N/A 
29625 40 65 20 40 20 40 40 80 20 50 20 50 100 140 N/A N/A 

29626 45 70 45 70 20 40 45 85 45 85 20 55 100 140 30 40 
29627 45 70 45 70 20 40 45 85 45 85 20 55 100 140 40 50 
29630 * 45 70 20 40 20 40 40 85 20 50 20 50 110 150 N/A N/A 
29631 * 45 70 20 40 20 40 40 85 20 50 20 50 110 150 N/A N/A 

29632 * 50 80 50 80 20 40 50 90 50 90 20 50 110 150 35 45 
29633 * 50 80 50 80 20 40 50 I: 50 90 20 50 110 150 45 55 
29634 * 45 70 20 40 20 40 40 

1

20 50 20 50 110 150 N/A N/A 
29635 * 45 70 20 40 20 40 40 85 20 50 20 50 110 150 N/A N/A 

29636 * 50 80 50 80 20 40 50 90 50 90 20 50 110 150 35 45 
29637 * 50 80 50 80 20 40 50 90 50 90 20 50 110 150 45 55 
29660 45 70 20 35 20 35 45 80 20 40 20 40 90 130 N/A N/A 
29661 45 70 20 35 20 35 45 80 20 40 20 40 90 130 N/A N/A 

29662 35 60 40 60 15 30 35 75 40 75 15 40 90 130 20 30 
29663 35 60 40 60 15 30 35 75 40 75 15 40 90 130 30 45 

* Object~ve 
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Raytheon 29600, Series PROM's 

AC TEST CI RCUI T 5.0V 

OUTPUT O--...... --+-----4I~~ 

SWITCHING WAVEFORMS 

~V 
.--J~ 

3.0V 
1.5V 

OV 

v , 
) \ 

/. tAA ., tER 

~ ~ 

I 

1.5V 

OV 

VOH 
1.5V 

VOL 

NOTE: LEVEL ON OUTPUT WHILE CS IS HIGH IS DETERMINED EXTERNALLY. 

~YTHEO~ 
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TEST POINT 

KEY TO TIMING DIAGRAM 

WAVEFORM INPUTS 

MUST BE 
STEADY 

-- MAY CHANGE 
FROM H TO L 

JJJI/J 
MAY CHANGE 
FROM L TO H 

Yill DON'T CARE, 
ANY CHANGE 
PERMITTED 

H DOES NOT 
APPLY 

OUTPUTS 
s.... 
0 -0'· 

WILL BE j 
STEADY "0. 

C 
WILL BE 0 

(,) 
CHANGING 

E FROM H TO L 

WILL BE 
.~-~~ 

CHANGING 
FROM L TO H 

CHANGING, 
STATE 
UNKNOWN 

CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 
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Raytheon 29600 Series PROM's 

PROGRAMMING INSTRUCTIONS 

DEVICE DESCRIPTION 

Raytheon PROMS are manufactured with all outputs high 
in all storage locations. To make an output iow at a 
particular word, a nichrome fusible link must be changed 
from a low resistance to a high resistance. This procedure' 
is called programming. Programming equipment can be " 
obtained from Data I/O, Inc., and other manufacturers of 
P/ROM programming equipment. 

PROGRAMMING DESCRIPTION 

To select a particular fusible link for programming, the word 
address is presented with TTL levels on the address pins, a 
Vee of 5.50V is applied or left applied. and the program 
pin (eS) and the output to be programmed are taken to an 
elevated voltage to supply the required current to program 
the fuse. The outputs must be programmed one output at a 
time, since internal decoding circuitry is capable of sinking 
only one unit of programming at a time. 

TIMING 

The programming procedure involves the use of the program 
pin (eS) and the output pin. In order to guarantee that the 
output transistor is off before increasing the voltage on the 
output pin, the program pin's voitage puise must come before 
the output pin's programming pulse and leave after the 
output pin's programming pulse. 100 ns delay is adequate. 
The programming pulse appl ied to the output pin and 
program pin must have a 50 to 70 microseconds rise time. 
See Figure 1. 

PROGRAMMING SPEED 

Typically fuses will blow on the rise time of the pulse. 

In automated programmers which must copy devices in a 
short time because of production requirements, the following 
pulse and voltage sequences have been found to maximize 
reliability, programming yield, and thruput. The device 
should be verified after each programming attempt and is 
advanced to the next bit if the device has programmed. 

1-6 
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VERIFICATION 

After programming either device, it can be checked for a low 
output by taking CS iowa Since we must guarantee operation 
at minimum and maximum Vee, current and temperature, 
the device must be required to sink 12 mA at 4.20V Vee 
and 0.2 mA at 6.0V Vee at room temperature. 

BOARD PROGRAMMING 

Units may be programmed at the board level by bringing 
the program pin of each package to the card connector. 
To program a particular package "A"·, the program pin of 
package A and one 'output of package A, which mayor may 
not be "OR" tied to other packages, are taken to the required 
programming voltage. An alternate procedure is to tie the 
es and outputs together as required by the system function 
and only apply Vee to the device to be programmed. The 
number of units soldered on a board should be consistent 
with expected programming yields to avoid rework. 

UNPROGRAMMABLE UNITS 

Visual inspection at 200X prior to encapsulation, test fuses 
and decoding :ircuitry tests are used to guarantee a high 
programming yield of the. devices in the field. However, 
because of random defects, it is impossible to guarantee 
that a link will open without actually programming it. 
UNITS RETURNED TO RAYTHEON AS UNPROGRAM
MABLE MUST BE ACCOMPANIED BY A COMPLETE 
DEVICE TRUTH TABLE WITH THE LOCATION WHICH 
CANNOT BE PROGRAMMED, OR WHICH FALSELY 
PROGRAMMED, CLEARLY INDICATED. 

PULSE 
NUMBER 

1 to 3 

4 to 6 

7 to 9 

PROGRAM PIN 
VOLTAGE 

27V 

30V 

33V 

OUTPUT 
VOLTAGE 

20V 

23V 

26V 

~AYTHEO~ 



TIL HIGH 

ADDRESSES X 
TIL LOW .---------

STROBE TIL HIGH ----""1 

TIL LOW - - - - - - - - - - - --

T R 0.4 V/J1s±15% 

Tpp 95±15J1s 

T p 1 J1s min., 8 J1s max. 

TOl 80 ±10 J1s 

T02 100 ns min. 

NOTE; Output Load 0.2 rnA during 6.0V check 

Output Load = 12 rnA during 4.2V check 

Figure 1. Program Timing 

TRUTH TABLES 

Raytheon can program devices at our facility from Raytheon 
truth table forms (available on request). For customers 
desiring to make their own forms, an example is shown 
below for a 256 x 4 device. 

WORD 

NUMBER 

o 

255 

OUTPUTS 

PIN~ 9 10 11 12 

04 03 02 01 

H H H L 

L H L H 

L H H H 

Note: A high voltage on the data out lines is signified by 
an "H". A low voltage on the data out lines is 
signified by an ilL". The word number assumes 
positive logic on the address pins, so for example, 
word 255 = HHHHHHHH. 

~YTHEOBJ 
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Raytheon 29600 Series, PROM's 

PAPER TAPE FORMAT 

Truth tables can also be sent to Raytheon in an ASCII tape 
format. Information can be sent to us by air mail or TWX 
910-379-6481. The tape reading equipment ~t Raytheon 
only recognizes ASCII characters S, B, P, N, F, and E and 
interprets them as: 

S Start 
B Begin a word 
P High data 
N Low data 
F Finish a word 
E End of tape 

All other characters such as carriage returns, line feeds, etc. 
are ignored so that comments and spaces may be sent in the 
data field to improve readability. Comments, however, 
should not use the characters S, B, P, N, F, and E. Word 
addresses must begin with zero and count sequentially to 
word the maximum number of words. 

c, .... 

·c 
·"~o 

,:;l 

In order to assist the machine operator in determining where -g 
the heading information stops and the data field begins, "8 
25 bell characters or rubout characters should precede the ~,~E 
start of the truth table. Any type of 8 level paper tape -<I> 

(mylar, fanfold, etc.) is acceptable. Channell is the mostC/) 
significant bit and channel 8 (parity) is ignored. Sprocket ,~C o 
holes are located between channels 3 and 4. Note that the '~(J) 

output between characters Band F starts with the most 
significant bit and ends with the least significant bit. 

A typical list of characters and their machine interpretations 
are shown on the next page. 
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Raytheon 29600 Series PROM's 

Vee 
Notes: 

1. For proper threshold adjustment, insert a 
2N404 germanium transistor with collector 
and emitter shorted so that it looks like a 
diode in series with pin 7 of the 7402 to 
ground. 

2. The 1 N4001 diode protects the input of the 
7402 from the high programming voltages. 

LOW = FAIL 

STROBE 

Suggested Implementation of the Verification Circuitry 

X 4 Example 

[

BEGIN DATA FIELD 

I DATA. FIELD (H = HIGH VOLTAGE, L = LOW) 

, i " r FINISHED DATA FIELD 
etc 

B P P N P F B P P P P F B P N N P F B P N N N F 

04 03 02 01 
WORDO WORD1 WORD2 WORD 511 

X8 Example 

r
BEGIN DATA FIELD 

~ DATA FI ELD (H = HIGH VOLTAGE. L = LOW VOLTAGE) 

i t FINISHED DATA FIELD 

"..,............ etc 
B P P P N P P N P F BPPPPPPPPF BPNPPPNNPF BPPNPPNNNF 

08070&050403020, 

WORD 0 WORD 1 WORD 2 WORD 255 

The required heading information at the beginning of the tape is as follows: 

Customer name and phone ______________ Truth table number _____________ _ 

Customer TWX number Number of truth tables ____________ _ 

Purchase order number Total number of parts ____________ _ 

Raytheon part number Number of parts of each truth table --------

Customer symbolized part number ___________ 25 bell or rubout characters __________ _ 

An example is shown below: 

BLARNEY ELECTRONICS 408-135-8140 
TWX 911-338-9225 

BNNNPPPNPF BNNNNPPPPF 8NPPPNPNPF BNNNNNNNNF BNNNNNNNNF BNNNNNNNNF BNNNNNNNNF BNNNNNNNNF 
BNNNNNNNNF BNNNPPPNPF BPPPPPPPPF ilNPPNPNNNF BNPPP~NNPF BNNNNNNNNF BPPPPPPPPF BNNNNNNPPF 

P0142 
29601 

1-8 

1500 

8 LEVEL TWX 

Interpretation: 

•••• •• ••••• ••• ••• ••• •• •••• •• ••• .......................................... 
••• • •••• •• • ••• • •••• •••• • 

•••••••••••••••••••••••••••••••••••••••••• •••••••••• •• •• • 
(Spaces) BNNNPPPNPF BNt.'NNPPPPF BNPPPNPNPF 

CiAYTHEO~ 
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\ Raytheon 29600· Series PROM's 
i 

PROGRAMMING PARAMETERS - Do not test these limits or you may program the device. 

LIMITS 

TYPICAL 
TEST CONDITIONS OR 

SYMBOL PARAMETER (See Figure 4) MIN. OPTIMUM MAX. 

Ipp Current program pin during programming. Vee = 5.50V 0 
Before and after fuse has blown Vout = 5.0 to 25V 

Vpp = 4.50V 

Vpp = 27V 77 

lout Current into output during programming Vpp = 27V, Vee = 5.50V 0.1 
before the.fuse has programmed Vout = 9.0V 

Vout = 20V 16 

lout Current into output during programming Vpp = 27V, Vout = 20V 0.1 
after the fuse has programmed. Vee = 5.50V . 

TR Rise time of program pulse applied to 0.34 0.4 0.46 
the data out or program pin. 

Veep Vee required during programming. 5.40 5.50 5.60 

IOLVl Output current required during Both chip enables low 11 12 13 
verification. TA = 25°C, Vee = 4.2V 

IOLV2 Output current required during Both chip enables low 0.19 0.2 0.21 
verification. TA = 25°C, Vee = 6.0V 

Moe Maximum duty cycle during automatic Tp 25 
programming of program pin and -
output pin. Te 

Vpp Required programming voltage on 27 27 33 
program pin. 

Vout Required programming voltage on the 20 20 26 
output pin 

IL Required current limit of the power Vpp = 33V 150 
supply feeding the program pin and Vout = 26V 
and the output during programming. Vee = 5.50V 

Tpp Required coincidence among the 80 95 110 
program pin, output, address and Vee 
for programming. 

T01 Required time delay between disabling Measure a~ 10% levels 70 80 90 
the memory output and application of 
the output programming pulse. 

T02 Required time delay between removal of Measure at 10% levels 100 
programming pulse and enabling the 
memory output. 

C[AYTHEO~ 
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UNITS 

rnA 

rnA 

rnA 

rnA 

rnA 

VIps 

V 

rnA 

rnA 

% 

V 

V 

rnA 

ps 

ps 

nS 
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Raytheon 29600 Series PROM's 

1024 X 16 BIT PROM ARRAY APPLICATION: 
(Using 256 x 4 PROMS): 

ss ADORE 
AO-A 7 

--
--

r----

1 OF 4 -
DECODER -

I--

---

'--

-

t>.. 

.) AO - A7 

29662 

-cs 
AgAs 

_i-

I 
~~-" 

29662 

I--cs 
AgAa 

~!'""" 

=) AO - A7 

29662 

-cs 
Ag AS 

~r-

~ Au- A7 

29662 

cs 
OWER DISSIPATION Ag AS 

wer Switching: 
TYPICALP 
Without Po 

16devic es X 450 mW/device = 7.2 watts 

With Power Switching (29662): 
4 devices X 450 mW/device = 1.8 watts 

12 devices X 100 mW/devicfJ = 1.2 watts 

Total Power = 3.0 watts 

-I-

.... 
'\ 

-vi 

~ 
/ v 

J,. 

"\ 
~ 

-"-
~ 

256 X 48 BIT CLOCKED PROM APPLICATION: 
(Using 256 x 4 PROMS): 

Ao- A7 ____________ -v1 

cs 

CLK 

Au - Aj 

29662 

fS 

r 
Au - A7 

29662 

cs 

r 
AO -A7 

29662 

cs 

r 
Au- A7 

29662 

cs 

r 

"'- .... 
'\ Ao -A7 "\ Au- A7 
~ 29662 ~ 29662 

B CS 

r -t-

III 
.... " '\ Ao- A7 ) AO-A7 

-----vI 29662 v 29662 

CS CS 

I I r -+-

t>.. .1'.. 
'\ Au- A7 ) Au- A7 

"- -vi 29662 V 29662 

CS CS 

t -+-

.... -" 

r------J Au - A7 "'- Au -A7 

29662 v' 29662 

cs cs 

r -+-

CS~ \~--
Ao-A7==x _______ ~X~ ______ ~X~ ____ ~X~ __ __ 

OUTP: ------<~«t ))rr-----1~rt'T7rK« -\::-»»~--_:~rrrrrK« _\::-»~)---_---' -1-
TYPICAL POWER DISSIPATION 

Without Power Switching: 

12 devices X 450 mW/device = 5.4 watts 

With Power Switching (29662 and 50% duty cycle clock): 
(0.5 X 12 devices X 450 mW/device) + (0.5 X 12 devices X 100 mW/device) = 3.3 watts 

With Power Switching (29662 and 20% duty cycle clock): 

(0.2 X 12 devices X 450 mW/device) + (0.8 X 12 devices X 100 mW/device) = 2.04 watts 

1-10 

013 - 0'6 

09 - 0'2 
Os -OS 

0,-04 
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This section briefly describes microprocessors from' 26 manufacturers. It gives you 
a list of system components (pages 1504-1513) followed by detailed information from 
the manufacturers on key products (pages '1537-1927). 

The extent of information, support, and applications assistance available from 
manufacturers is an important factor in selecting microprocessors. Therefore, the 
detailed facts presented in the system descriptions include hardware and software 
items. The descriptions indicate whether complete operating cards are offered and 
indicate if "prototyping systems" or developmental operating systems are available. 
The listings also cover the availability of "in~system emulators." These units are 
usually black boxes that look to the system like a real time IC device. But by using 
them the designer can modify the program and can effectively gain access to what 
would be interior portions of the integrated circuit to test, analyze, and debug the 
microprocessor while it is connected to the system. 

INDEX TO MICROPROCESSOR SYSTEMS SECTION 

M~nufacturers Pages Start On: Manufacturers Pages Start On: 

AMD 1514 Motorola 1523 

AMI 1514,1537 National Semiconductor 1524,1656 

Data General 1515 NEC 1526,1727 

Essex 1515 Panasonic 1528 

Fairchild 1516,1594 Raytheon 1529 

General Instrument 1517 RCA 1529 

Harris 1518,1631 Rockwell 1529 

Hughes 1518 Signetics 1530,1851 

Intel 1519,1640 Texas Instruments 1532 

Mitsublshi 1521 Toshiba 1534 

Monolithic Memories 1521,1652 Tektronics 1916 

MOS Technology 1522 Western Digital 1534 

Mostek 1522 Zilog 1535 

©IC MASTER 1978 1503 
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Ie MASTER 

MICROPROCESSOR-System Components 
i 

Function DIMce Source Line Function Device Source Line Function Device Source Line 

I This section presents the major microprocessor IMP (Cont'd) Macrologlc CMOS 
system devices organized into system groups, ie F8, 
6800, 8080, etc. It includes those RAM's, ROM's and Control Read Only Memory (CROM) (Cont'd.) Arithmetic Logic Register Stack 
PROM's which are unique to a system. It omits most IMP·16 National (1656) F4705BC Fairchild 
general purpose memories as they are listed in the IMp·16A/521 National F4705BM t Fairchild 120 
Memory section. Similarly, buffers, line drivers. iMP·i6Ai522 National Data Path Switch (for closing data path loops aroond i transceivers, UART's, etc. are covered briefly here as 

IMp·16A1523 National arithmeticllogic networks such as the F4705) 
they are presented in depth in the Digital and Interface 

IMp·16A1524 National F4704BC Fairchild 
sections. 

F4704BM t Fairchild 
,...COM-4 Register, Arithmetic and Logic Unn (RALU) 

Data Access Register (performs memory address IMP-OOAJ520 National (1656) 
arithmetic) 

Microcomputer 10 Development System F4707BC Fairchild 
).IC0M-42 NEe MIcro (1727) LCOS National (1656) 70 F4707BM t Fairchild 
11P0548 NEe Micro (1727) 
).IC0M-43 NEe M"1CfO (1727) Macrologic Bipolar 

Microprogram Sequencer 

I1PD546 NEe Micro (1727) F4708C Fairchild 130 
).ICOII-44 NEe Micro (1727) F4708M t Fairchild 

Microprogram Sequencer 
I1P0547 NEC Micro (1727) 

9408C Fairchid (1625) Parallel/Serial First In First Out Memory (FIFO) (See 
).100II-45 NEe Micro (1727) 

9408AC Fairchild also Memory FIFO's) 
I1PD550 NEe Micro (1727) 

9408M t Fairchild (1625) F4703BC Fairchild 
Evaluation Devices 9408AM t Fairchild 

F4703BM t Fairchild 

I1PD555 NEe Micro (1727) 20 Program Stack (16x4 LIFO Memory) 
I1PD556 NEe Micro (1727) Arithmetic Logic Register Stack F4706BC Fairchild 

9405C Faircllld F4706BM t Fairchild 
F8 9405AC Fairchild (1620) 

Programmable Bit Rate Generator (See also Digital 9405M tFairclikl 
Central Processing Unit CMOS Miscellaneous Bit Rate Generator) 140 

3850 Flirchild (1606) 9405AM t Fairchild (1620) 80 F4702BC· Fairchild 
3850M t Flichild (1606) Data Path Swnch (for closing data path loops around F4702BM t Fairchild 
F8 Fairchild arithmeticllogic networks such as 9405) HD4702·2 HarrIs (1634) 
MK3850 Mostek 9404C Fairchild HD4702-9 tHarris (1634) 
3850 SGS 9404M t Faircliid RAM (16x4, clocked) Write while Read (See also 

Digital CMOS Memories) Program Storage Unn 
Data Access Register (performs memory address 

3851 Fai'chId (1606) F4710BC Fairchild 
3851M t FIirchId (1606) 30 arithmetic) 

F4710BM t Fairchild 
3856 FaIrdIIId (1608) 9407C Fairchild 

RAM (16x4) (See also Memory RAM's) 
3857 Fairchild (1608) 9407M t Fairchild 

F4725BC Fairchild 150 
UI<36-51 Mostek &riter (16X4 FIrst In First Out Memory. See also 

I~ 
F4725BM t Fairchild 3851 SGS Memory AFO's) 

RAM (256xl) (See also Memory RAM's) 
Microcomputer (1 chip) 9403C Flirchild (1613) F4720C Fairchild 

Q) 
3870 FairchikI 9403M t Flirchild (1613) F4720M t Fairchtld 

~ 
MC3870 Motorola 

Buffer (64x4 First In First Out Memory. See also MK3870 Mostek RAM (256X4) (See also Memory RAMS) 
::J Uemory FIFO's) F4726BC Fairchild (!) Direct Memory Access 

9423C Fairchild F4726BM t Fairchild 3854 FaichIJd (1607) 40 
C 

MK3854 Mostek 9423M t Fairchild ROM (256X8) (See also Memory ROMS) 0 
F4735BC Fairchild ~ Peripherallnput/Output Interface Data Encryption, 4 device set 
F4735BM t Fairchild 160 () 9414 Fairchild Q) 3861 Flirchild (1609) 

I 3861M t Fairchild 9415 Fairchild MlcroNOVA Q) 
3871 FIIidIIId (1609) 9416 Fairchild 100 C/) 
MK3861 Mostek 9417 Fairchild CPU ~ 
MK3871 Mostek MN601 Data General Q) Display Controller ..-

MlCRONOVA Data Genera! en Analog input, MUX, AID converter 9412C Faird'id ctS MP21 Burr·Brown 9412M t Fairchild I/O Transceiver 
~ 50 MN629 Data General Dynamic Memory Interface 

Program Stack (16x4 LIFO memory) 
3852 FIIrthIcI (1607) 

9406C Faircnld I/O Transceiver Buffer 
MK3852 Mostek MN636 Data General 9406M t Fairchtld 

I~ Static Memory Interface Memory Bus Transceiver, Octal 

~ 3853 FIirdtd (1607) CRC Generator/Checker (See also Interface Error MN634 Data General 

~ 3853M t Fairchild Checking Circuits; 
Intelligent 110 Controller 170 MK3853 Mostek 9401C Fairchild 110 

MN603 Data General 
~ 9401M t Fairchild Development System 

9411C Fairehid Memory Address Driver [e. FomUIlor Flirchild (1594) 
~ MN633 Data General 9411M t Fairchild 

~ IMP RAM (16x4) Write while Read (See also Digital m RAM (4096x1) 
[-

MN606 Data~ 

~ Memories) Control Read Only Memory (CACM) 
1MP-8AJ520 National 60 9410C Fairctild Sense Amplifier (for MN606) 

~ (Con1ilued) 941 OM t FaircIitd MN506 Data General ~ 

t Military Temperature Range (-55· to 125'C) • Typical Values 

Bold face indicates IdditionaI data Is provided on the page noted. 
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MICROPROCESSOR-System Components (Cont'd) 

FI.I1Ction Device Source Une FlIlCtion Device Source 

M380 PPS-4, PPS-8 (Cont'd) 

CPU Bus Interface Circun (BIC) 
M38 SGS 10738 Rockwell 
M380 SGS Clock Generator (ClK) (for PPS 4, PPS 8) 

RAMIROMIiIO 10706 Rockwell 
M381 SGS Direct Memory Access Controller (OMA) (for PPS 8) 

RAMIIIO 10817 Rockwell 
M383 SGS Display Controller (DC) 

ROMIIIO 10814 Rockwell 
M382 SGS Roppy Disk Controller (FOC) (for PPS 8) 

PACE/INS8900 
10936 Rockwell 

General Purpose Keyboard and Display Control 
CPU (GPKO) 

INS8900 National (1702) 10 10788 Rockwell 

Processing and Control Element (CPU) General Purpose InputlOutput (GPI/O) 
PACE National (1656) 10696 Rockwell 
IPC-16A/500 National Interval Timer 
1PC-16AJS20 National (1656) 11049 Rockwell 

Bidirectional Transceiver Element (BTE) Keyboard/Printer Controller (KPC) 
OP8300 National (488) 10815 Rockwell 

Bidirectional Bus Transceiver Printer Controller (PC) 
OP8304 National (501) 10789 Rockwell 

Octal Bus Transceiver Victor Dot Matrix Printer Controller (VPC) 
IOM8208 National 20 10736 Rockwell 

Interface Latch Elements (llE) 15380 Rockwell 
OP8301 National Parallel Data Controller (POC) (for PPS 8, PPS 8/12) 

System Timing Element (STE) 10453 Rockwell 
OP8302 National (496) Serial Data Controller (SOC) 
OP8305 National 10930 Rockwell 

CMOS Clock Telecommunications Data Interface (includes modem) 
MM74C04 National 10371 Rockwell 

Erasable PROM (See also Memory PROM's MM5204) RAM (256x4) (for PPS 4, PPS 4/2) 
IPC-16A1506 National 10432 Rockwell 

RAM (256x4) (See also Memory RAM's, MM5269) 30 RAM (512x4) (for PPS 4, PPS 4/2) 
IPC-16A1504 National 10932 Rockwell 

Development System RAM (256x8) (for PPS 8, PPS 8/2) 
LCOS National (1656) 10809 Rockwell 

PPS-4, PPS-8 4K RAM Interface 
10929 Rockwell 

CPU (for PPS 4) RAM (4096xl) (See also Memory RAM's) 
12660 Rockwell 1604-8 Rockwell 

ROM RAM (for PPS 4) ROM (1024x8) 
A07XX Rockwell A05XX Rockwell 
A08XX Rockwell 
A20XX Rockwell ROM (2048x8) 

A52XX Rockwell 
CPU (for PPS 4/1) 40 

75XX Rockwell ROM (4096x8) 

76XX Rockwell A66XX Rockwell 

77XX Rockwell 
SBA 

CPU Evaluation Circuit (for PPS 4/1) 
6799 Rockwell Sequential Boolean Analyzer 

CPU (for PPS 4/2) SBA GI 

11600 Rockwell SBP0400 
ROM RAM (for PPS 4/2) 

A17XX Rockwell CPU,4 Bit Slice 
SBP0400AC TI 

CPU (for PPS 8) 50 SBP0400AM tTl 
11806 Rockwell SBP0401AC TI 

CPU (for PPS 8/2) SBP0401AM tTl 
12806 Rockwell 4 Btt Slice Control Element 

ROM RAM (for PPS 8/2) SN54S482 tTl 
A21XX Rockwell (Continued) 

t Milnary Temperature Range (-55' to 125'C) • Typical Values 

Ie MASTER 1978 

MASTER SELECTION GUIDE 

Line Function Device Source Line 

SBP0400 (Cont'd) 

4 Btt Slice Control Element (Conl'd.) 
SN74S482 TI 

SC/MP 

60 Microprocessor . 
SC/MP National (1656) 
ISP-8A1500 National 
1SP-8A/600 National (m2) 
SC/MP Signelics 
ISP-8A/600 Sig1e1ics 

8 Bit 1/0 Port 
INS8212 National (469) 120 

Analog Input, Multiplexer, AID Converter 
MP20 Burr-Brown 

70 Bit Programmable 1/0 
INS8254 National 

Programmable Communication Interface (USART. See 
also Interface Transrnnters Receivers) 

INS8251 National 

Programmable Peripheral Interface 
INS8255 National 

ROM/RAM and I/O 130 
INS2656 National 

RAM(128x8) and 110 
80 INS8154 National 

ISP-8A/650 National 

Development System 
LCOS National (1656) 

SX200 

Microcomputer 
SX200 Essex 

TLCS-12 

90 CPU 
T3190 Toshiba 140 

Input/Output Control Unit 
T3218 Toshiba 

General Purpose Input/Output Register 
T3320 Toshiba 

Memory Control Unit 
T3216 Toshiba 

Erasable PROM 
T3181 Toshiba 

100 
RAM (128x4) 

T3151 Toshiba 150 

W40 

Microcontroller 
CR1872 Western 
CR2872 Westem 

l80 

Note: the 6500, 6800 and 8080 peripheral circuits are 
compatible with the Z80 series. 

CPU 
MK3880 Mostek 

110 I1PDZ.ao NEe Micro (1850) 
(Continued) 
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Ie MASTER 

MICROPROCESSOR-System Components (Cont'd) 

FI.I1Ction Device Source Line Function Device Source Line Function Device Source Line 

Z80 (Cont'd) 1600 1800 (Cont'd) 

CPU (Cont'd.) See also 1600 above. RAM (256x4) (See also Memory RAM's) 

Z80-CPU Zilog CPU, 8 Bit CDP1822S RCA 
CP1651 Westem RAM (1024x1) (See also Memo!',! R,AJ.4'S) Counter Timer Circuit CPl661 Westem CDP1821S RCA MK3882 Mostek 

Z8O-CTC Zilog CPU,16 Bit ROM (512x8) (See also Memory ROM's) 
MP1651 Westem HCMP1831 tHughes 

Direct Memory Access Controller MP1661 Westem HCMP1832 tHughes 
MK3883 Mostek General Purpose Input/Output CDP1831 tRCA 
Z80-DMA Zilog CP1851 Westem CDP1832 tRCA 

ParaliellnpuUOutput Controller Microm 60 ROM (1024x8) (See also Memory ROM's) 120 
MK3881 Mostek lQ CP1631 Westem HCMP1833 tHughes 
Z80-PI0 Zilog 

Direct Memory Access Controller 
HCMP1834 tHughes 

SeriallnputlOutput Controller DM1881 Westem 
CDP1833 tRCA 

MK3884 Mostek DM1883 Westem 
CDP1834 tRCA 

Z80-SIO Zilog Floppy Disc Controller /T ransmitter 2000 
Analog Input, Multiplexer, AID Converter INSl771 National 

MP20 Burr-Brown FDl771 Westem Microcomputer 

FD1781 Westem 52000 AMI (1571) 
Development System 

Asynchronous/Synchronous Transmitter/Receiver Development System 
8001 TektroIQ (1916). 

(ASTRO) (See also Interlace Serial Transmitters 70 MDC-140 AMI (1540) 
8002 Tettrorix (1916) Receivers) 

INS1671 National 2650 
1000 COM1671 SMC 

UC1671 Westem 
Microprocessor 

Microcomputer 20 
UC1971 Western 

IN52650A National (1656) 130 

TMS1000 n 2650 SK}letics 

TMS1070 n 1800 2650A Sig1etics 

TMS1100 n Hex Buffersllnverters (See also Digital TTL 
TMSl200 TI CPU Buffers/Inverters 8T95, 8T96, 8T97, 8T98) 

TMS1270 n HCMP1802 tHughes MCST95 Motorola 

TMSl300 TI HCUPl802C tHughes MCST96 Motorola 
CDP1802 tRCA MC8T97 Motorola 

Program Devetorxnent Device (uses external memory) 
I CDP1802C tRCA I 80 ~('.{ITge Motorola 

TMS1098 n 

1

00 
8 Bit InputiOutput Port 

1 

N8T95 Signetics 
140

1 

TMS1099 TI HCMP1852 tHughes N8T96 SiJnetics 
CDP1852 tRCA N8T97 S91etics 

Q) 1400 N8T98 Signetics 
~ 

4 Bit Buffer/Separator (for memory interlace) -- Microcomputer HCMP1856 tHughes Bidirectional Port, Latched 
::::J 

CDP1856 tRCA NaT3l SignetIcs (1198) 
(!) MN1400 Panasonic 

C 
MN1402 Panasonic I 4 Bit Bus Buffer/Separator (for 110 interface) Programmable Communication Interface 

I 

HCMP1857 tHughes INS2651 National 
0 Microcomputer, external memory :;: CDP1857 tRCA 90 2651 Signetics 

0 MN1498 Panasonic 
Q) N ~ Decoder (for !fO interface) Multi Protocol Communications Circuit (includes SDLC. 

(]) 
Microcomputer, evaluator 

/ HCMP1853 tHughes BiSync) 

en MN1499 Panasonic CDP1853 tRCA INS2652 National 150 
2652 Signetics 

'- 1600 4 Bit Latch with 1 of 4 Decoder 
Q) Programmable Peripheral Interface ... HCMP1858 tHughes 
rJ) 

See also 1600 below. CDP1858 tRCA iNS2655 Nationai as 2655 Signetics 
~ Microcomputer 4 Bit Latch with dual 1 of 4 Decoders 

CP-16OO GI 40 HCMP1859 tHughes System Memory Interface (RAM, ROM, I/O, Timer) 

CDP1859 tRCA INS2656 National 
CP-1610 GI 2656 Signetics I 

~ 
P!C1650 GI 

I 
UART 100 

I HCMP1854 tHughes Quad Transceivers (See also Interface Una 

~ Microcomputer Development Device CDP1854 RCA Transceivers) 

~ PIC1664 GI I CDP1854A tRCA N8T26 AMD 1001 
Dual D/A Converter (two 10 bit pulse width modulated I MCST26 Motorola 

~ Video Display Controller MC8T28 Motorola 

~ outputs) CDP1861 tRCA N8T26 Signetics 

~ 
DAC1600 GI 

RAM (32x8) (See also Memory RAM's) N8T28 Signetics 

~ 
18 Channel Analog Multiplexer HCMP1824 tHughes Fteld Programmable Logic Array (See also Memory 

~ MUX1600 GI CDP1824 tRCA PLA's) 

! InoutiOutput Buffer 50 RAM (128x8) (See also Memory RAM's) N82S1oo Signetics 

- IOB1680 GI CDP1823S RCA 110 N82S101 Signetics 

t Military Temperature Range (-55' to 125'C) • TypiCal Values 

Bold face Indicates additional data Is provided on the page noted. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source line Function Device Source 

2900 2900 (Cont'd) 

Microprocessor, 4 Bit Slice Priority Interrupt Expander (for 2914) 
AM2901C AMD AM2913C AMD 

AM2901M tAMD AM2913M tAMD 

AM2901AC AMD Priority Encoder 
AM2901AM tAMD IDM29902C National 
AM2903C AMD IDM29902M tNational 
AM2903M tAMD 
F2901AC Fairclild Programmable Multiplexer, 10 inputs, four 10x8 field 

F2901 AM t Fai'child programmable arrays, four 8:1 addrfssable 

9409 Fairctlld multiplexers, four outputs 
29693C Raytheon (1494) 

MC2901C Motorola 10 
29693M t Raytheon (1494) 

MC290fM tMotorola 
IDM2901AC National (1680) Bus Transceivers (See' also Interface Une 
IDII2901AM tNational (1680) Transceivers) 
J1PB2901 NEC Micro (1850) AM2905C AMD 
AM2901C Raytheon AM2905M tAMD 
AM2901M tRaytheon AM2906C AMD 
AM2901AC Raytheon AM2906M tAMD 
AM2901AM tRaytheon AM2907C AMD 

N2901-1 $9IetiCS (1851) AM2907M tAMD 
AM2915C AMD 

Look Ahead Carry Generator 20 AM2915M tAMD 
AM2902C AMD 
AM2902M. tAMD 

AM2916C AMD 

MC2902C Motorola 
AM2916M tAMD 

MC2902M tMotorola 
AM2917C AMD 

IDM2902C National 
AM2917M tAMD 

IDM2902M tNational 
MC2905C Motorola 

p.PB2902C NEC Micro (1850) 
MC2905M tMotorola 
MC2906C Motorola 

AM2902C Raytheon MC2906M tMotorola 
AM2902M tRaytheon MC2907C Motorola 

Microprogram Sequencer 30 MC2907M tMotorola 
AM2909C AMD MC2915C Motorola 

AM2909M tAMD MC2915M tMotorola 

AM2911C AMD MC2916C Motorola 

AM2911M tAMD MC2916M tMotorola 

MC2909C Motorola MC2917C Motorola 

MC2909M tMotorola ' MC2917M . tMotorola 

MC2911C Motorola /1PB2905 NEC Micro (1850) 

MC2911M tMotorola J1PB2906 NEC Micro (1850) 

IDM2909AC National J1PB2907 NEC Micro (1850) 

IDM2909AM tNational 40 J1PB2915 NEC Micro (1850) 

IDM2911AC National J1PB2916 NEC Micro (1850) 

1DM2911 AM tNational J1PB2917 NEC Micro (1850) 

J1PB2909 NEC Micro (1850) AM2905C Raytheon 

J1PB2911 NEC Micro (185O) AM2905M tRaytheon 

AM2909C Raytheon AM2906C Raytheon 

AM2909M tRaytheon AM2906M tRaytheon 

AM2911C Raytheon AM2907C Raytheon 

AM2911M tRaytheon AM2907M tRaytheon 

Macroprogram Sequencer 8 Input Multiplexer, with control storage 

AM2919C AMD 50 AM2922C AMD 
AM2922M AMD AM2919M tAMD 

Control Store Sequencer 
Quad 0 Register with both Standard and Three State 
Outputs (See also Digital TIL Flip Flops) 

8X02 Signetics (1877) 
AM2918C AMD 

16 Way Branch Control Unit (use with 2909) AM2918M tAMD 
AM29803C AMD MC2918C Motorola 
AM29803M tAMD MC2918M tMotorola 
IDM29803C National /1PB2918 NEC Micro (1850) 
IDM29803M tNational AM2918C Raytheon 

Next Address Control Unit (use with 2911) AM2918M tRaytheon 

AM29811C AMD 60 Octal 0 type Flip Flop, three state 
AM29811M tAMD 1DM29901C National 
1DM29811C National IDM29901M t National 

, 1DM29811M tNational PROM (32x8) (See also Memory PROM's) 
Priority Interrupt Encoder, Vectored AM29750C AMD 

AM2914C AMD AM29750M tAMD 
AM2914M tAMD (Continued) 

t MiHtary Temperature Range (-55' to 125'C) • Typical Values 

Ie MASTER 1978 

MASTER SELECTION' GUIDE' 

Une Function Device Source Une 

2900 (Cont'd) 

PROM (32x8) (See also Memory PROM's) (Cont'd,) 
AM29751C AMD 
AM29751M tAMD 

70 1DM2975OC National 
1DM2975OM tNational 
1DM29751C National 
IDM29751M tNational 140 

PROM{256x4) (See also Memory PROMs) 
AM29760C AMD 
AM29760M tAMD 
AM29761C AMD 
AM29761M tAMD 
IDM29760C National 
1DM2976OM tNational 

80 1DM29761C National 
IDM29761M tNational 

RAM (16x4) Two output ports 150 
AM29704C AMD 
AM29704M tAMD 
AM29705C AMD 
AM29705M tAMD 

RAM (16x4) (See also Memory RAM's) 
AM29700c AMD 

90 AM29700M tAMD 
AM29701C AMD 
AM29701M tAMD 
AM29702C AMD 160 
AM29702M tAMD 
AM29703C AMD 
AM29703M tAMD 
IDM29702C National ~' 

1DM29702M tNational 
1DM29703C' National 

100 IDM29703M tNational 
IDM29903C National 

RAM (256xl) (See also Memory RAM's) 
AM29720C AMD 170 
AM29720M tAMD 
AM29721C AMD 
AM29721M tAMD 

ROM(256x8) 
IDM29904C National 

110 IDM29904M tNational 
IDM29905C National 
IDM29905M t National 

ROM{256x8), with latches 
IDM29907C National 180 
IDM29907M tNational 

ROM (1024x8) (See also Memory ROM's) 
AM29882C AMD 
AM29883C AMD 

120 3000 

Central Processing Element, 2 Bit slice 
3002 Intel 
M3OO2 tlntel 
N3002 Signetic:s (1868) 
S3OO2 t Signetics (1868) 

Microprogram Control Unit 190 
3001 Intel 
M3OO1 tlntel 

130 N3001 Signetics (1860) 
S3001 t Signetics (1860) 

Parallel Bidirectional Bus Or:ver 
3216 Intel 

(Continued) 

1507 

. 
c: 
c: 
C ... 
(; 
Q 
Q 

CJ .. 
(] 
+ 
(j 
(I 

l1li:: 

"" 

~ 
~ 
~ 
~ 
~ ;. 
:.. 
~ 
~ 
~ 
~ 



Ie MASTER 

MICROPROCESSOR-System Components (Cont'd) 

FuncIion Device Source l.ile Function Device Source Une Function Device Source l.ile 

3000 (Cont'd) 54/74L5481, 54/745481 6100 

Parallel Bidirectional Bus Driver (Conrd.) 
(Cont'd) 

CPU, 12 bit 
M3216 tlntel Control Element (for next address generators) HM61OD-2 tHarris (1631) 

3226 Intel SN54S482 tTl HM610D-9 tHarris (1631) 110 

M3~"6 tiniei SN74S482 n IM6100c Intersil 

Interrupt Control Unit 
IM6100M tlntersil 

Field Programmable Logic Array 60 
3214 Intel SN54S330 tTl 

Paraliellnterface Element 

M3214 t Intel SN74S330 TI 
HD6101A-2 tHarris (1633) 

SN54S331 tTl 
HD6101AoQ Harris (1633) 

Look Ahead Carry Generator IM6101A Intarsil 
3003 Intel SN74S331 TI IM6101AM tlntersil 
M3003 tlnlel 10 AFO (See also Memory FIFO's) Universal Asynchronous Receiver Transmitter (UARn 

I 

Multimode Latch Buffer SN74S225 Ti (See also Interface Serial Transmitters Receivers) 
3212 Intel Erasable PROM (512x8) (See also Memory PROM's) HD6402·2 tHarris (1632) 120 
M3212 tlntel SN54S472 tn 

HD6402-9 Harris (1632) 

Development System SN74S472 TI 
HD6403-2 tHanis 
HD6403-9 Harris 

lnteRecMDS Intel (1640) RAM (256x4) (See also Memory RAM's) 70 IM6402 Intersil 

4004/4040 SN54S208 tTl IM6402M tlntersil 

SN74S208 TI IM6403 Intersil 
IM6403M tlntersil tpu 

4004 Intel 67000 Memory Extension, DMA, Interval TImer, Controller 

4040 Intel 
Microcontrolier 

(MEDIC) 

INS4004 National (1656) IM6102A Intersil 130 
5701 tMMI IM6102AM tlntarsil 

Clock Generator 20 6701 MMI 
4201 Intel 20 Bit 1/0 Port 

INS4201 National (465) Microprogram Control Un~ IM61 03 Intersil 
57110 tMMI (1654) 

Programmable General Purpose 110 67110 MMI (1654) 
Programmable Bit Rate Generator (See also Digital 

4265 Intel 
CMOS, Bit Rate Generator) 

AFO Memory (64x4) (See also Memory AFO's) HD6405-2 tHarris (1634) 
Programmable Keyboard/Display Device 57401 tMMI (1654) 80 HD6405-9 Harris (1634) 

4269 Intel 67401 MMI (1654) 

Standard Memory and 110 Interface 
6500 

Multiplier (8x8) 
4008 Intel 57558 tMMI (1652) Note: The 6500 series is bus compatable with 6800 
4009 Intel 6i55O iiiliii (1652) series devices 
4289 Intel 30 

CPU 140 
INS4008 National 5781/82 MCS6502 MOS 
INS4009 National MCS6503 MOS 

10 Bit Shift RegisterlOutput Expander Microprocessor MCS6504 MOS 
4003 Intel MM5782 National (1656) MCS6505 MOS 

INS4OO3 National Control ROM (2048x8) MCS6506 MOS 

Erasable PROM (256x8) (See also Memory PROM's, MM5781 National MCS6512 MOS 
MCS6514 MOS 

1702A) ROM (Calculator ROM) MCS6515 MOS 
4702 AMD MM57135 National 90 R6502 Rockwell 
4702A Intel MM57136 National R6503 RockwGU 150 
11.1~""'1\1'II Nationai I 40 R6504 Rockwell 'n.::l'l/u", 

Shift Register Memory (1024 Bit) 
320 Bit RAM and 4 Bit Output Port MM57126 National 

R6505 Rockwell 

4002 Intel R6506 Rockwell 

INS4002 National RAM Interface R6507 Rockwell 
MM5785 National R6512 Rockwell 

RA~A (2S5x4) (Sas also ~1eii.oiY RAM's, 2101 seriesj R6513 Rockwell 
4101 Intel 5799 R6514 Rockwell 

ROM (256x8) and 4 Bit 110 Port R6515 Rockwell' 

4001 Intel Microprocessor SY6502 Synertek 

INS4001 National MM5799 National SY6503 Synertek 160 

MM571 09 National SY6504 Synertek 
ROM (1024x8) and 1/0 Ports MM57140 National SY6505 Synertek 

4308 Intel 50 SY6506 Synertek 
Printer Interface 100 SY6512 Synertek 

ROM (2048x8) (See also Memory ROM's, 2316A) MM5788 National SY6513 Synertek 
4316A Intel 

SY6514 Synertek Oscillator, Decoder, Driver 

54/7 4L5481 , 54/745481 DS8664 National SY6515 Synertek 

RAM Interface 
RAM, ROM, 1/0 and Interval Ttmer 

4 Bit MICroprocessor Slice 
MM5785 National MCS6530 MOS 

SN54LS481 tn MCS6532 MOS 170 
SN74lS481 TI Shift Register Memory (1024 Bit) R6530 Rockwell 

SN74S481 TI MM57126 National (Continued) 

t Military Temperature Range (-55' to 125'C) • TypICal Values 

Bold face indicates addItionar data is provided on the page noted, 
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MASTER SELECTION GUIDE 

MICROPROC,ESSOR-System Components (Cont'd) 

Ftrlction Device Source Una Ftrlction Device Source l..i1e FII1Ction Device Source l..i1e 

6500 (Cont'd) 6800 (Cont'd) 6800 (Cont'd) 

RAM, ROM, 1/0 and Interval Tuner (Cont'd.) 
, 

DMA Controller Memory Controller, Microprocessor to 16K dynamic 
R6532 Rockwell MC6844 Motorola RAM 
SY6530 Synertek Aoppy Disc Controller MC3480 Motorola 
SY6532 Synertek MC6843 Motorola RAM (12SxS) (See also Memory RAM's) 

RAM(12SxS), 110, and TlfTler Modem S6810 AMI (1061) 130 
R6532 Rockwell F6860 Fairclild S68A10 AMI (1552) 

Analog Input, Multiplexer, AID Converter MC6860 Motorola S68B10 AMI (1552) 
MP21 Burr·Brown Programmable Timer F6810 Fairclild 

Peripheral Interface Adapter F6840 Fairclild 70 F68Al0 Fairclild 

MCS6520 MOS 10 MC6840 Motorola MCM6810A Motorola 

MCS6522 MOS MC6840-1 Motorola MCM681OM Motorola 

R6520 Rockwell MC68A40 Motorola MCM68Al0 Motorola 
R6522 Rockwell MC68B40 Motorola MCM68Bl0 Motorola 
SY6520 Synertek 

Synchronous Serial Data Adapter (SSDA) ROM, 1/0, Timer 
SY6522 Synertek 

MC6852 Motorola F6846 Fairchild 140 
ROM (204SxS) (See also Memory ROM's) MC6852M tMotorola MC6846 Motorola 

\ R2316A Rockwell MC68A52 Motorola 
R2316B Rockwell ROM (1024xS) (See also Memory ROM's) 

SY6540 Synertek 
Synchronous ReceiverlTransmitter (UART. See also MCM6530S Motorola 

SY6541 Synertek 20 
Interface Serial Transmitters Receivers) SO MCM6830A Motorola 

S2350 AMI MCM68A30 Motorola 

6800 (368,1589) MCM68B30 Motorola 
Asynchronous Communications Interface Adapter MCM68W Motorola 

Note: The 6800 series is bus compatable with the (ACIA) ROM (204Sx8) (See also Memory ROM's) 6500 series devices. S68SO AMI (1567) 
S6831 AMI 

CPU S68ASO AMI (1567) 
(1062,1560) 150 

S6800 AMI S68BSO AMI (1567) 
(1538,1548) ~50 Fairchild MC65317 Motorola 

S68AOO AMI (1548) MC6850 Motorola MC6832 Motorola 

S68Boo AMI (1548) MC6850M tMotorola 90 MCM68A316 Motorola 

F6800 Fairchild MC68A50 Motorola Development System 
M6800 Hitachi MC68B50 Motorola MDC-100 AMI (1540) 
MC6800 Motorola 30 Advahced Data Unk Controller MDC-140 AMI (1540) 
MC6SooM tMotorola F6854 Fairchild 8001 Tektronix (1916) 
MC68Aoo Motorola MC6854 Motorola 8002 Tektronix (1916) 
MC68BOO Motorola MC68A54 Motorola 

CPU (intemal clock, 12SxS RAM) MC68B54 Motorola 8X300 
F6802 Fairchild General Purpose Interface Adapter (IEEE 4SS bus) 
MC6802 Motorola F6844S Fairchild 

Microprocessor 

Priority Interrupt Controller MC6844S Motorola 100 
8X300 Signetlcs (1883) 160 

MC682S Motorola MC68A44S Motorola 1/0 Port, Synchronous, Field Programmable Address 
MC8507 Motorola MC68B44S Motorola N8T32 Signetics (1898) 

Analog Input, Multiplexer, AID Converter 40 Peripheral Interface Adapter, (PIA) N8T33 Signetics (1898) 

MP21 Burr·Brown S6820 AMI (1556) 1/0 Port, Asynchronous, Field Programmable Address 

Hex Buffers/Inverters (See also Digital TIL S68A21 AMI (1556) N8T3S Signetics (1898) 

Buffers/Inverters ST95, ST96, 8T97, ST9S) S68B21 AMI (1556) N8T36 Signetics (1898) 

MC6885 Motorola F6820 Fairctild 
110 Port, Latched Bidirectional 

MC6886 Motorola MK6820 Mostek 
MC6820 Motorola N8T31 Signetics (1898) 

MC6887 Motorola 
MC688S Motorola MC6821 Motorola 110 Bus Expander, Addressable 

MC6821M tMotorola N8T39 Signetics (1909) 170 
Triple Bidirectional Bus Switch (also MC3449) MC68A21 Motorola 

MC6881 Motorola MC68B21 Motorola 8000 
Clock, 2 phase (MC6870171 from Motorola 50 Bus Transceiver, (The 68S0 is also called ST26 and 
Component Products Dept., Franklin Park, IL) the 6889 the ST28, See Interface Transceivers) logic ProcessOr 

MC6870 Motorola MC6880 Motorola LPSOOO GI 
MC6871 Motorola MC68S9 Motorola Clock Generator 
MC6875 Motorola 

Erasable PROM (512xS) (See also Memory PROM's) LP1030 GI 
Clock Buffer 55204A AMI InputlOutput Buffer MPQ6842 Motorola (1057,1591) 120. LPl0l0 GI 
CRT Controller S6834 AMI 

MC6845 Motorola (1067,1563) Memory Interface 
LP1000 GI 

Digital Modulator (for differential phase shift keying Erasable PROM (1024xS) (See also Memory PROM's) 
system) 60 MCM6870S Motorola Program Memory (1024xS) 

MC6862 Motorola MCM68A708 Motorola LP6000 GI lS0 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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MICROPROCESSOR-System Components (Cont'd) 

FlIlCtiOn Device Source l..i'le FlIlCtiOn Device Source l..i'le FlIlCtiOn Device Source l..i'le 

8008 8048 (Cont'd) 8080 (Cont'd) 

CPU 110 Expander for 8041/8741 CPU (Coot'd.) 120 
8008 Intel 8243 Intel (1651) 60 ~ NEe IIicro (1736) 

8 Bit 1/0 Port (See listing under 8080) Analog Input, Multiplexer, AID Converter MP8080A S9l9tics 
8212 Intel MP21 Burr-Brown TMSS080A II 

I-lPB8212 NEe Micro (1804) Bidirectional Bus Driver. See 8216, 8226, etc. under Universal Peripherallnterface(Slave Microprocessor) 

Bidirectional Bus Driver (See listing under 8080) 8080 8041 Intel (1651) 

8216 Intel 8741 Intel (1651) 
8216 Intel 
8226 Intel 8226 Intel I/O Expander for 804118741 

pPB8216 NEe Micro (1810) "P88216 NEe Micro (1810) 8243 Intel (1651) 

f!PB822& NEe Micro (1810) fIPB8226 NEC Micro (1810) 
Analog Input, 3~ Digit DVM with multiplexed BCD 

Analog input, MUX, AID converter 10 Programmable Communication Interface (USARn See Output 130 
8251, etc. under 8080. 70 DP8294 National MP20 Burr-Brown 

8251 Intel 
Programmable Interval Timer (See listing under 8080) ",08251 NEe Micro (1814) Analog input, MUX, AID converter 

MP20 Burr-Brown 8253 Intel Decoder, 1 of 8. See 8205, etc. under 8080. DP8292 National fII'D82S3 NEe Micro (1845) 8205 Intel 
Programmable Peripheral Interface (See listing under 

Arithmetic Processing Unit 
CRT Controller. See 8275, etc. under 8080. AM9511C AMD 8080) 8275 Intel (1651) AM9511M tAMD 

8255A Intel 
Floppy Disc Controller. See 8271, etc. under 8080. 

f!PD8255 NEe Micro (1830) Bus Driver (See also Digital Misc., Bus Drivers; 
8271 Intel (1651) Interface Line Drivers) 

Keyboard Display Controller (See listing under 8080) 1-lP0372 NEe Micro (1781) DP8202 National 140 
8279 Intel . (1651) 20 

Keyboard Display Controller. See 8279, etc. under 80 DP8203 National 
Priority Interrupt Control. (See listing under 8080) 8080. Bidirectional Bus Driver (See also Digital 

8214 Intel 8279 Intel (1651) Miscellaneous Bus Drivers, Interface Line 
"P88214 NEe Micro (1758) 8 Bit 1/0 Port. See 8212, etc. under 8080. Transceivers.) 

Decoder, l' of 8 (See listing under 8080) 8212 Intel 3216 AMD 

8205 Intel f!P88212 NEe Micro (1804) M3216 tAMD 

Priority Interrupt Control. See 8214, etc. under 8080. 3226 AMD 
Programmable Communication Interface (See listing M3226 tAMD 
under 8080) 8214 Intel 

8216 AMD 
8251 Intel fIIIB8214 NEe IIicro (1758) 

M8216 tAMD 150 
,dID8251 NEe Micro (1814) Progratnmable Interrupt Controller. See 8259, etc. 8226 AMD 

under 8080. 90 M8226 tAMD 
8048 Gnc-n 1 .... 6 .. _ 

;";8425 Fujiisu OL\J~ 111\'01 

8 Bit Microcomputer (MaSk Programmed ROM) 30 
fIP08259 NEe Micro (1846) MB426 Fujilsu 

Programmable Interval Tl!1ler. See 8253, etc. under 8216 Intel 
8048 AMD 8226 !ntel 8080. Q) 8021 Intel (1649) 

8253 Intel M8216 tlntel "0 8048 Intel (1648) 
pPD8253 NEC MIcro (1845) DP8208 National 

:::J 8049 Intel (1650) DP8216 National C!J "PD8048 NEe Micro (1849) Programmable Peripheral Interface. See 8255, etc. DP8226 National 160 
C 8048 Signetics under 8080. DS8833 National 

.9 8255A Intel DS8835 National 
+'" 

8 Bit Microcomputer (Erasable PROM) 
"P08255A NEC IIicro 100 

"PB8216 NEe Micro (1810) 0 8748 Intel (1648) (1830,1845) 
~ 1L1I!J@?48 NEe M!cm (1849) jlPB8226 NEe Micro ("'0) 

SOLC Protocol Controller. See 8273, etc. under 8080. Q) 8 Bit Microcomputer (External ROM) 40 8273 Intel (1651) 
Clock, Generator artd Driver 

CJ) 8224C AMD 8035 Intel (1648) I-lPD379 NEe Micro (1788) 
"- 8224M tAMD 
(]) "PD8035 NEe Micro (1849) 

Development System 8224 Intel +'" 8039 Intel (1650) U) !nt_IDS Intel (1640) M8224 t!ntel as 110 Expander M54550 Mitslbshi 170 
~ 8243 Intel (1651) 8080 DP8224 National (477) 

flPD8243 NEe Micro "PB8224 NEe IIIIcro (1764) 
See also Z80 SN54LS424 tTl PROM (Erasable),110 

~ 8755 Intel (1646) CPU SN74LS424 TI 

~ "P08755 NEC Micro (1848) 8080A AMD TIM8224 TI 
9080AC AMD 110 

~ RAM,II0, TIfTlef 50 9080AM tAMD 
Asynchronous Communication Element 

INS8050 National 8155 Inte! 8080A Intel 
I-lPD369 NEe Micro ~ "PD8155 NEC Micro (1847) M8080A tlntel 
TR1983 Westem r· M5871 OS MitsOOishi 

f- ROM,IIO 
INS8080A NatIonal Programmable Communication Interface (USARn 180 

~ 8355 Intel (1646) 
(1656,1670) (See also Interface Transmitters,Receivers) 

r· "PD83S5 NEe Micro (1848) 
INS8080AM tNational 9551C AMD 

~ Universal Peripheral Interface (Slave Microprocessor) (1656,1670) 9551M tAMD t! 8041 Intel (1651) "PD808OA NEe Micro (1750) 8251 Intel 
t"= 8741 Intel (1651) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 

Bold face indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Ftn:tion Device ' Source I.ile Function Device Source I.ile Ftn:tion Device Source I.ile 

8080 (Cont'd) 8080 (Cont'd) 8080 (Cont'd) 

Programmable Communication Interface (US~RT) 8 Bit I/O Port (Cont'd.) System Controller and Bus Driver (Coot'd.) 130 
, (See also Interface Transmitters,Receivers) (Cont'd.) I-LP88212 NEC Micro (1804) TIM8228 TI 

8251A Intel SN54S412 tTl TlM8238 TI 
M8251 tlntel SN74S412 TI RAM(128x8), ROM(2048x8), I/O 
INS8251 National 

8 Bit I/O Port, Bidirectional 70 DP8356 National 
INS8252 National 
INS8261 National 

DP8213 National RAM (128x8) with 16 Bit I/O 

~1 NEC Micro (1814) Multifunction I/O Controller, (asynchronous INS8154 National 

TMS5501 n communications interface, 1/0 buffers, interrupt Erasable PROM (256x8) (See also Memory PROM's, 
Decoder, 1 of 8 (See also Digital m Decoders, 3222, 10 control, interval timers) 1702A series) 
74LS138, etc.) TMS5501 TI 8702A AMD 

AM25LS138C AMD Printer Controller (Seiko) 8702A Intel 140 
AM25LS138M tAMD "PD758 NEC Micro (1795) M8702A tlntel 
8205 Intel Priority Interrupt Control 

M58563 Mitstbshi 
DM74LS138 National MM1702AQ NatIonal (1365) 
DP82LS05 National 

AM25LS2513C AMD 
"PD454 NEC lIicro (1448) 

AM2914C AMD 80 
SN74LS138 TI 

AM2914M tAMD Erasable PROM(512x8) (See also Memory PROMs, 
Display Controller 8214 Intel 2704) 

DP8247 National M8214 tlntel 2704 AMD 
DP8248 National 20 ~14 NEClLicro (1758) S2704A AMI 

Programmable Direct Memory Access Controller Programmable Interrupt Controller 
MM2704 National 
MM5204A National (1369) 150 8257 AMD 9519C AMD 

AM9517C AMD 9519M tAMD 
2704 Signetics 

AM9517M tAMD 8259 Intel Erasable PROM (1024x8) (See also Memory PROM's 
8257 Intel INS8259 National 2708) 
INS8257 National pp08259 NEC lIicro (1846) 90 8708 Intel 
INS8258 National 2708 AMD 
p.PD82S7 NEC lIicro (1837) Programmable Interval Timer M8708 tlntel 

8253 Intel MM2708 National Cassette Controller 
NEC Micro (1n4) 30 

8253 AMD 
"PD458 NEClLicro (1454) "PD371 1NS8253 National 2708 Signetics 

CRT Controller I-LPD8253 NEC lIicro (1845) TMS2708 n 160 
8275 Intel (1651) 

Programmable Peripheral Interface 
INS8276 National RAM (256x4) (See also Memory RAM's 2101, 2111 

9555C AMD series) 
Floppy Disc Controller 9555M tAMD 8101 AMD 

8271 Intel (1651) 8255A Intel 8111 AMD 
INS8272 National M8255A tlntel 100 8101A-4 Intel 
"PD372 NEC Micro (1781) M58740 MitsOOishi 8111A-4 Intel 

Keyboard Encoder (See also Interface Keyboard INS8255 National MM2101 National 
Encoders) I-LPD8255 NEC lIicro (1830) MM2111 National 

DP8244 National 40 SDLC Protocol Controller MM8101A-4 National 
DP8245 National 8273 Intel (1651) MM8111A-4 National 170 
DP8246 National "PD379 NEC Micro (1788) I-LPD2101AL NEC Micro (1424) 
~D364 NEC Micro SD1933 Western RAM (1024x1) (See also Memory RAM's 2101A 

Keyboard Display Controller Multi Protocol Communications Controller (SDLC, series) 
8279 Intel (1651) ADDCP, BiSync, DDCMP) 8102A-4 AMD 

Programmable I/O Circuit INS8274 National 110 8102A-4 Intel 

EA9255 EA M8102A tlntel 
Advanced Protocol Controller (SDLC, ADCCP) M58751 P.btlishi 

General Interface Circuit (for DMA or interrupt INS8283 National MM2102A National (1300) 
exchanges) Synchronous ReceiverlTransmitter (BiSync, SDLC) I-LPD2102AL '- NECMicro (1429) 

I-LPC6001 SMC 50 p.PD379 NEC Micro (1788) RAM (4096x1) (See also Memory RAM's 2107, 5280 180 
GPIB Talker/Ustener Interface 

System Controller and Bus Driver series) 
8291 Intel 

8228C AMD 81078-4 Intel 
8 Bit I/O Latch (see also Digital CMOS and m, 8228M tAMD M58755 ~ 

Latches) 8238C AMD MM5270 National (1325) 
DP83C06 National 8238M tAMD p.PD411 NEC Micro (1375) 

8 Bit I/O Port 8228 Intel 120 RAM(16384x1) (See also Memory RAMs 
3212 AMD M8228 tlntel p.PD416 National 
M3212 tAMD 8238 Intel 

8212C AMD M54551 t.bilishi ROM (256x8) (See also Memory ROM's 1302) 

8212M tAMD 60 DP8228 National (483) 8302 Intel 

MB471 Fujitsu DP8238 - National (483) MM5213 National 190 

8212 Intel I-LPB8228 NECMicro (1769) DP8302 National (496) 

M8212 tlntel p.PB8238 NEC Micro (1769) ROM (1024x8) (See also Memory ROM's 2308) 
M54552 Mitstbshi SN74S428 TI 9208 AMD 
DP8212 National (469) SN74S438 TI 8308 Intel 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

MICROPROCESSOR-System Components (Cont'd) 

F\I1ction Device SM:e Lile Function Device Source lile Function Device Source lile 

8080 (Cont'd) 8085 (Cont'd) 9900 

ROM (1024x8) (See also Memory ROM's 2308) Programmable Communication Interface (USARD Microprocessor 
(Coot'd.) 8251A Intel S9900 AMI (1575) 

M58730 MiIst.tJishi flPD8251 NEC IIicro (1814) S9980 AlII (1585) 
MM5242 National 

Decoder, 1 of 8. See 8205, etc. under 8080. 
SBP9900 tn 

f1IID2308 NEC IIicro (1478) TMS9900 Tl 120 
8205 Intel TMS9980 Tl ROM (2048x8) (See also Memory ROM's 2316A) 

8316A AMD Programmable Direct Memory Access Controller. Microcomputer, 16 Bit 
8316E AMD 8257 Intel S9940 AMI (1583) 
9216 AMD jtPD8257 NEC IIIcro (1837) TMS9940 TI 
8316A Intel Cassette Controller 70 Microcomputer, 16 Bit(Erasable PROM) 
M8316 tlntel 10 /LPB372 NECMicro TMS9940E Tl 
M58731 Mitsubishi 
MM2316A National CRT Controller. See 8275, etc. under 8080. Clock Generator and Driver (4 phase for 9900) 

(1307,1372) 8275-5 Intel (1651) S9904 AMI 

MM8316A National Aoppy Disc Controller. See 8271, etc. under 8080. SN54lS362 tTl 

MM8316E National 8271 Intel (1651) SN74LS362 Tl 130 

f1IID231&A NECIIIcrt! (1481) /LPD371 NEC MIcro (1m) TlM9904 Tl 

flPD2316E NEe IIIcro (1492) Data Selector/Multiplexer (See also Digital TTL 
Keyboard Display Controller. 

ROM(4096x8) (See also Memory ROMs) 8279-5 Intel (1651) 
Multiplexers 74LS251) 

MM8332 National S9905 AMI 

flPD2332 Nee Micro (1485) 20 8 Bit 110 Port. See 8212, etc. under 8080. flPB74LS251 NEe America 

ROM(8192x8) (See also Memory ROM's) 
8212 Intel 80 SN54lS251 tTl 

f1PB8212 NEC MIcro (1804) SN74LS251 Tl 
MM8364 National TlM9905 Tl 
MM8364E National Priority Interrupt Control. See 8214, etc. under 8080. 

ROM, BASIC Interpreter 
8214 Intel Priority Encoder (See also Digital TTL Miscellaneous, 

!d'B8214 . NEe Micro (1758) Priority Encoder, 74LSl48) 140 
EA3280 EA S9907 AMI 
INS8298 National Programmable Interrupt Controller. SN74LSl48 Tl 

Floating Point Arithmetic 8259-5 Intel TlM9907 Tl 
FP708 Novonics fIPDI259 NEe IIicro (1846) 

Priority Encoder, 8 Line to 3 Line, three state 
EA8380FP EA Progranvnable Interval Tmer. SN74LS348 TI 

Development System 30 8253-5 Intel TIM9908 TI 
InteIec lIDS Intel (1640) fIJID8253 NEC IIicro (1845) 90 

Programmable Systems Interface Onterrupt 
PDA-80 NEe MIcro (1727) P~ogrammable Peripheral Interface. prioritization, 110 control and interval timing) I 

18085 

MO~ '!'~ ('~~) 

1 
8255A-5 Intel S9901 AMI (1577) 

1'~1 8002 Tektrorix (191&) jtPD82S5A NEC MIcro TMS9901 TI 
(1830, 1845) Synchronous Communication Controller (Bi Sync and 

I SDLC Protocol Controller. See 8273, etc. under 8080. SOLC) 
Many devices for the 8080 are also suitable for the 8273 Intel (1651) S9903 AMI (1581) 
8085 /LPD379 NEC Micro (1788) TMS9903 TI 

CPU GPIB Talker/Ustener Interface Asynchronous Communication Controller (UARD (See 
8085 AMD 8291 Intel also Interface Serial Transmitters Receivers) . 
8085 Intel (1&44) 

I~ 59902 AMI (1579) 
flPD8085 NEe IIIcro (1847) ROM(2048x8) and I/O 100 TMS6011 TI 

jtPDII355 NEC MIcro (1848) TMS9902 TI PROM (E!'aSlI..b!e), 110 
I 8755 Intel (1&4&) Erasable PROM, 110 8 Bit Addressable Latch 160 

jtPD8755 NEe Micro (1848) flPD8755 NEe Micro (1848) S9906 AMI 

RAM, I/O, TImer Development System SN54LS259 tTl 

8155 AMD lntelecMDS Intel (1640) SN74LS259 Tl 
n""'"'''' n 8155 intei 8001 Tektronix (1916) I Ml1l1W 

8156 Intel (1&45) 8002 Tektrorix (191&) RAM (128x8)/ROM (192Ox8) 
f1P08155 NEe MIcro (1847) 

Universal Peripheral Interface(slave microprocessor) TMS9972 Tl 
/LPD8156 NEe Micro (1847) 

8041 Intel (1651) Development System 
ROM,II0 50 8741 Intel (1651) 110 8001 Tektronix (191&) 

8355 AMD • Tektronix (191&) 
8355 Intel (1&4&) 110 Expander, for 8041/8741 

jtPDII355 NEC MIcro (1848) 8243 Intel (1651) 10800 
Analog Input, Multiplexer, AID Converter 9080 Arithmetic Logic Unit, 4 Bit Slice 170 

MP21 Burr-Brown MC10800 Motorola 
Bidirectional Bus Driver. See 8216, 8226, etc. under See 8080 series MC10800M tMotoroia 
8080. Microprogram Control Function 

8216 Intel 9440 MC10801 Motorola 
8226 Intel 
JlPB821& NEC Micro (1810) 60 Microcomputer, 16 Bit (Mask programmed ROM) Memory Interface 

jtPBI22& NEC Micro (1810) 9440 Fairctifd MC10a0a Motorola 

t Military Temperature Range (-55* to 125"C) • TypiCal Values 

Bold face indicates addHIonaI data is provided 011 the page noted. 
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MICROPROCESSOR-System Components (Cont'd) 

Fu1ction Device Source Lila Function Device Source 

10800 (Cont'd) General Purpose (Cont'd) 

TIming Function, 4 Phase Floppy Disc Controller 
MC10802 Motorola IlPD372 NEe Micro (1781) 

4 Bit Bidirectional Translator with Latch Cassette Controller 

MC10804 Motorola IlPD371 NEe Micro (1n4) 

5 Bit BiQjrectional Translator with Latch Printer Controller, for Seiko CR 330 or M310 

MC10805 Motorola IlPD764 NEe Micro (1799) 

5 Bit ECl Transceiver with Latch Printer Controller, for 5x7 dot matrix printer 

MC10807 Motorola 
CY-480 Cybemetic 

Plasma Display Controller and ASCII. Keyboard 
Dual Address Hegister(32x9 Stack) INterface 

MC10806 Motorola CY-300 Cybemetic 
Multibit Shifter(16 Bit Programmable Shifter) 10 Synchronous Serial Data Adapter 

MC10808 Motorola MC6852 Motorola 

Memories (See Digital ECl Memories and Memory Asynchronous Communication Interface Adapter 
PROMs/ROMs) S6850 AMI (1567) 

MC6850 Motorola 
14500 MC68A50 Motorola 

CPU, 1 Bit, Industrial Control Unit 
MC68B50 Motorola 

MC14500B Motorola Peripheral Interface Adapter 
56820 AMI (1556) 

latch,8 Bit MCS6520 MOS 
MC14597B Motorola MCS6522 MOS 
MC14598B Motorola MC6820 Motorola 
MC14599B Motorola MC6821 Motorola 

MC68A21 Motorola 
General Purpose MC68B21 Motorola 

SY6520 Synertek 
Analog Input, Multiplexer, AID Converter 20 SY6522 Synertek 

MP20 Burr-Brown 
See also Interface Error Checking Circuits, Keyboard MP21 Burr-Brown 
Encoders, Line Circuits, Memory and Peripheral 

Analog Output, D/ A Converter, Latched Input Drivers, Serial Transmitters/Receivers; Memory 
N£5018 Signetics (1913) EAROM's, FIF~'s, LIFO's, PLA's, PROM's, RAM's, 

Analog Output, Dual D/ A Converter ROM's. 

MP10 Burr-Brown 
MP11 Burr-Brown 

Arithmetic Processor 
9511 AMD 
9511-4 AMD 30 

Arithmetic Processor, 4 function ASCII Floating Point 
Computations 

CY-450 Cybernetic 

Sequence Controller 
57110 tllill (1654) 
67110 MMI (1654) 

Deskew FIFO (to synchronize data from magnetic tape 
storage systems) 

8X03 Sigletics 
8X04 Signetics 40 

Control Sequencer (to control fetch sequence of 
micrOinstructions) 

8X02 Signetics (1877) 

CRT Video TImer Controller, Programmable 
CRT5027 SMC 

Direct Memory Access( 16 Bit) 
DMl883 Western 

Priority Interrupt Controller 
MC6828 Motorola 
MC8507 Motorola 50 

Aoppy Disc Controller/Transmitter (IBM 3740 
compatible) 

INS1771 National 
FDl771 Westem 
FD1781 Westem 

t Military Temperature Range (-55' to 125'C) • Typical Values 
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Ie MASTER 

MICROPROCESSORS 
Manufacturer 
Model 
For Detailed Data See: 

General Structure 

Type 

No. of Devices per CPU 

CPU Size (Pins) 

Supply Voltage 

CPU Power Dissipation (mw) 

Architecture 
Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (No.) 

Clock Frequency 
(Hzl ext. phases required) 

Register to Register Add Time 
(p,sec/ data word) 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

Extended Temp. Range Available 

Devices 
See System Comoonents: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In·System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

Cross Assembler 

Simulator 

High Level Language 

Programs 
Debug 

Diagno~tic 

Edit 

User library 
(>25 programs from user) 

Delivery Start (Qtr.-Year) 

Alternate Sources 

Comments 

I 

AMD AMD 
AM2901 9080A 

4-Bit Slice 8-Bit CPU 

TIL NMOS 

1 

40 40 

5 ±5,12 

925 830 

Multiple of 4 8 
9 8, 16, 24 

65K 

to 10 MHz/1 phase to 4 MHz/2 phase 

0.125 2 (2 MHz clock) 

0 1 

0 0 

17 6 

4x4 (2909) External RAM 

Optional Standard 

Vectored 8 level 

Optional (2914) Standard 

No Yes 

Yes No 

-55°C to 125°C - 55°C to 125°C 

2900 8080 

No I No 

No No 

No No 

No t.IA 
I1U 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

3 Otr. 75 3 Otr. 75 

Fairchild, Motorola, Intel, Mitsubishi, 
National, NEC, National, NEC, 

Raytheon, Signetics Raytheon, Signetics 

Priority interrupts with . 
Intel 8214. 

Tinted column indicates additional data is provided on the page noted. 

1514 

AMI AMI 
S2000fA S6800 

Page 1571 Pages 1538, 1548 

4-Bit Microcomputer S.Bit CPU 

NMOS NMOS 

1 1 

40 40 I 
9 5 ! 

250 .... 600 I 

4 (8·Bit II 0 Bus) 
'. 

8 I 
. 8 8,16,24 

. 

8K 65K . 
1 MHz/O phase 1 MHzl2 phase 

4 2 

1 2 

2 1 U6-Bit) 

1 0 

3xl0 External RAM 

I None Standard 

Vectored, Multifevel 

None Optional 

No Yes 

"No No 

Yes '. No 

I 2000~ ',V··j 6809 

I Yes (Emulator) Yes 

Yes Yes 

..... ',,,,., Ve$. .. '" ... . ~ ........... ." ves '" w .,. , • 

I t.tA VA*' 
nu ,~;) 

Yes Fortran IV 

Yes fortran IV 

No No 

Yes Yes 

Yes Yes -----.. 
Yes Yes 

'. Macr<>'s .. ' No 

fatr'.' 77 lOtr.75 

future 
. 

Faiftr.;ld~'Hitactli, Motorola 

:, .. <'c 

64x4.RAM, 1024x~ ROM. ~'},*A tbfopg~!;HAl T and; 
,timer, Tou~ll~itcb .:, ,.",ree s_te,oontrot. 
, '. fnput,fluotestent 

, Ofsptay'BriYel'!,o.dtif).' .!, 

" . ,'" n,.".::.".<,. ',i' , 1'\ : " .. ',' 
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IICROPROCESSORS (conI) 
~~nufacturer 
~odel 
or Detailed Data See: 

&eneral Structure 

Type 

. No. of Devices per CPU 

CPU Size (Pins) 

Supply Voltage 

CPU Power Dissipation (mw) 

Architecture 
Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (No,) 

Clock Frequency 
(Hz! ext. phases required) 

Register to Register Add Time 
(p.sec! data word) 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

Extended Temp. Range Available 

Devices 
See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In-System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

Cross Assembler 

Simulator 

High Level Language 

Programs 
Debug 

Diagnostic 

Edit 

User Library 
(>25 programs from user) 

Delivery Start (Qtr.·Year) 

Alternate Sources 

Comments 

. ' ·l&.Bit CpU>: .' . "', "'8} I6-Bit cpa, . 
.. , ..NMOS . 

, l' .' 1 " 

40 
±5,12,., ±5j 12." ." 
1000· ',:. .... / 1000 

.~ 
..... 

16,32,48 
... .. : ... , ,,' 

651( bytes, lZK words 
I ..•. ' .. 

:, 3 ,MHz/4' ·phast!'. 
.. ' 

...... "". , ......... None: ....... . 
.' " 'Starniard .' 

. '. ". 

::vectored,.16'.levets,.,: .. ' 

" 

".9900" 

. ' . .' 

I'···· ' .... , '. 
. . 

I' .. , 
,< ~ . .;~ 

,. Yes 

·nmesbaring 

. fortran,. Cobol 

Yes 

Yes 
Yes 

No 

1 Qtr. 78 

11 

Software compatible with 
990 minicomputer. 

. 

8 
16,32,48 

. " 

'.' '16Kbytes' .' 

.. ". .-: 

....S.Be2 MHz) 

, 
., .. 15 .. 

l~ . lin . memorY) . '.' . 
.' 
'., 

.. Norie .. 

Standard 

VeCtored, 6' Levels 

...... 'Standard' .... .. .. 

'N . .. ', o ..... . .. 

··.·9900· 
., .. '. 

..... .,' 

'.' 
N.o',: . .... . 

No ..... . 

. ' 

. Yes 

TImesharing , 

Timesharing 

fortran, Cobot 

Yes 

Yes 

Yes 

1 Otr. 78 

TI 

8·Bit data bus, I6·Bit 
internal operation. 

Software compatible with 
TMS9900. 

Tinted column indicates additional data is provided on the page noted. 
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Data General Essex 
mN601 SX200 

16-Bit CPU 4-Bit CPU 

NMOS PMOS 

1 1 

40 28 
±5,15 15 

1000 150 

16 4 

16 8 

32K lK 

8.3MHz/2 phase to 500/0 phase 

2.4 16 

1 

2 1 

4 0 

External RAM lx10 

Standard None 

16 Levels 

Standard None 

No Yes 

No No 

No -40°C to 1000C Std. 

Micro Nova SX200 

Yes No 
(J) 

Yes Yes 
~ 

::::J 
-(!J 

No Yes c: 
0 ... 
c..:J 

Yes No Q;) 

Yes Fortran 
(J:l 

(fj 

Yes Yes .'-
(J:l 

Fortran No ... 
CIl 
CO 

Yes No :2 
Yes I No 

Yes 
I No 

Yes No 

3 Otr. 76 2 Otr. 76 

None None 
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Ie MASTER 

MICROPROCESSORS (cont) 
Manufacturer 
Model 
For Detailed Data See: 

Directly Addressable Instruction 
Words (No,) 

Clock Frequency 
(Hz/ ext. phases required) 

Register to Register Add Time 
(lLsec/ data word) 

See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In-System Emulator 
(T ests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

Programs 
Debug 

1516 

Fairchild 
F8 

Page 1606 

Fairchild 
F3870 

2K 

4 MHz/O phase 

2 

Fa 

Yes 

Yes 

Yes 

One chip microcomputer. 
Programmable hardware, 

timer on-chip. 
Software compatible 

with F8. 

Fairchild 
F6800 

65K 

1 MHz/2 phase 

2 

6800 

Yes 

Yes 

Yes 

Yes 

Yes 

AMI, Hitachi, Motorola 

DMA through HALT 
and three state control. 

Fairchild 
F9409/2901A 

Multiple of 4 

to 10 MHz/I phase 

0.125 

o 

2900 

No 

No 

No 

No 

No 

No 

AMD, Motorola, National, 
NEe, Raytheon, Signetics 
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MASTER SELECnON GUIDE 

~ ICROPROCESSORS (cont) 
~anufacturer 

,: 
Fairchild Fairchild General Instrument General Instrument 

"odel Macrelogic Bipolar Macrologic CMOS CP-1600/A LP-8000 
or Detailed Data See: Page 1613 

General Structure 4-Bit Slice 4-Bit Slice 16-Bit CPU 8-Bit CPU 

Type TIL CMOS NMOS PMOS 

No. of Devices per CPU 1 1 

CPU Size (Pins) 24 24 40 40 

Supply Voltage 5 3 to 15 -3,5, 12 -12,5 

CPU Power Dissipation (mw) 800 to 5mw at lOV 750 500 

Architecture 
Data Word Size (bits) Multiple of 4 Multiple of 4 16 8 

Instruction Word Size (bits) 3 4 10, 20, 30 8, 16,24 . 

Directly Addressable Instruction 
.. ' 

.... 

Words (No,) .' 65K 65K 

Clock Frequency 
(Hzl ext. phases required) to 14MHz/l phase . to 4.9 MHz 05V)/1 phase 5 MHz/2 phase 800 KHz/I phase 

Register to Register Add Time 
(p,sec/ data word) 0.10 0.08605V) 2.4 5.0 

, 

No. of Registers : 

Arithmetic , . 0 :'. 1 0 1 
. 

Index '. ::' 0 ... 2 0 0 

General Purpose 8 2 8 48 

Return Stack Size (No, x bits) . IOx(94Q8>; 16x4'{940S} Standard Ix8 or RAM 

Interrupts ·.Optional External RAM Standard 

Type Vectored, Multilevel Vectored, 1 Level 

Direct Memory Access Optional' : Standard No 

BCD Arithmetic (Hardware) 
. '. 

No No No' Yes -,., 

Microprogrammable Yes :', Yes No No 

Extended Temp. Range Available ~55°C to l2ScC - 55°C to 125°C 

Devices 
, 

" 

See System Components: ;, M~crol(}gic Bipol'ar .' Macrologic CMOS 1600 8000 

Hardware Support 
Processor Cards 

(CPU system on a card) .... ,':. Yes No Yes Yes 

Prototyping System (Hardware & 
Q) 

~ 
software development system} :. Yes No Yes Yes :J 

In-System Emulator I " 
C!) 

(Tests system in place) No No Yes No c: 
Software Support 0 

+J 

(from this manufacturer) () 

Resident Assembler No No Yes Yes ~ 
Cross Assembler Timesharing No Fortran IV Fortran IV 

Q) 
C/) 

Simulator 
.: 

No No Fortran IV Fortran IV .... 
High Level Language No No No No 

Q) 
+J 
t/) 

Programs ctS, 

Debug No No Yes Yes :E 
Diagnostic No No Yes Yes 

Edit No No Yes Yes 
~ 

User library ~ (>25 programs from user) No No No No ~ Delivery Start (Qtr.-Year) 4th Otr. 75 2 Otr. 75 3 Otr. 74 2 Otr. 75 

Alternate Sources None None ~ .-: 
~ 

~ 
Comments Hardware stack with 9406, CP-I600 3.6 ~ec add time ~-: ~ la-Bit sequencer with 9408. with 3.3 MHz clock 

~ -
~ 

. . 
Tmted column mdlcates additional data is provided on the page noted . 
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Ie MASTER 

MICROPROCESSORS (cont) 
Manufacturer General Instrument Harris Harris Hughes. 
Model PIC 1650 HM61 00 HM6100A HCMP1802 
For Detailed Data See: Page 1631 Page 1631 

General Structure 8-Bit Microcomputer 12·Bit CPU 12·Bit CPU 8-Bit CPU 

Type NMOS CMOS CMOS CMOS 

No. of Devices per CPU 1 1 1 1 

CPU Size (Pins) 40 40 40 40 
, 

Supply Voltage 5 5 4·11 4 to 6!3 to 12 

CPU Power Dissipation (mw) 375 10 40 6 to 40 

Architecture 
Data Word Size (bits) 8 12 12 8 

Instruction Word Size (bits) 12 12 12 8, 16,24 

Directly Addressable Instruction -
Words (No,) 512 4K (Expandable to 321() 4K (Expandable to 32K) 65K 

Clock Frequency 
(Hz! ext. phases required) 1 MHz! 0 phase 4, MHz/ 0 phase 8 MHz/O phase 0-6.4 MHz! 0 phase 

", 

Register to Register Add Time 
(p,sec! data word) 4 5 (2.50 laY) 2.5 2.5 (6.4 MHz clock) 

No. of Registers 
Arithmetic 0 2 2 1 

Index 0 0 a 0 

General Purpose 32 4 4 32 

Return Stack Size (No. x bits) 2x9 None None External RAM 

Interrupts None Standard Standard Standard 

Type Vectored, 1 level Vectored, 1 Level 1 level 

Direct Memory Access None Standard Standard Standard (on·chip) 

BCD Arithmetic (Hardware) No No No No 

Microprogrammable Yes No No No 

Extended Temp. Range Available Future - 55°C to 125°C -55°C to 125°C - 55°C to 125°C Standard 

Devices 
See ~ystem CQmpOiients: 11'(\n I.'~I\I\ £'1110 1800 lOUU UlUU U,lUU 

Hardware Support 
Processor Cards 

(CPU system on a card) No Yes Yes Yes 
CD 

Prototyping System (Hardware & :2 
::J software development system) Yes Yes Yes Yes 

CJ In-System Emulator 
c: (Tests system in place) Yes f No ' No Yes 
0 

Software Support 
~ 

0 (from this manufacturer) 
CD Resident Assembler No Yes Yes Yes 
CD 

"~---.--.--.~ .. , .. 
Fortran IV, Timesharing en Cross Assembler Yes Fortran IV Fortran IV 

I- Simulator Yes Fopel III Fopel Yes 
CD 

High level language focal, Basic, Fortran No ~ No Foca!, Basic, fortran 00 
Cd Programs 
:E Debug Yes Yes Yes Yes 

Diagnostic Yes Yes Yes Yes 

,:; Edit Yes Yes , Yes Yes 

~ !"c User Library 
No 

~ (>25 programs from user) No " .. 
t:; Delivery Start (Otr.·Year) 2 Otr. 77 " "10tr.16 ," T; " 1 Otr.76 ; . 3 Otr. 77 

~ 
, 

i Alternate Sources None Intersil fntersi( RCA ;; 
.;; 

: '.' '. ,: ' 
~ Comments Stand alone controller. 

, 'I '!,' '! ;"::'::', "," 

~ :'1::, iCc: ..... 

~ 
'. 

t, 
" 

, 

. . 
TlOted column IOdlcates additIOnal data IS proVIded on the page noted . 
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\ 'MASTER SELECTION GUIDE; 

N ICROPROCESSORS (conI) 
J anufacturer Intel Intel Intel Intel 
Model 3000 4004 4040 8008 
Fer Detailed Data See: 

General Structure 2-Bit Slice 4-Bit CPU 4-Bit CPU 8-Bit CPU 

Type TTL PMOS PMOS PMOS 

No. of Devices per CPU ~2 1 1 1 

CPU Size (Pins) 28 and 40 16 24 18 

Supply Voltage 5 15 (or -10, 5) 15 (or -10, 5) -9,5 

CPU Power Dissipation (mw) 800 450 1000 420 

Architecture 
Data Word Size (bits) Multiple of 2 4 4 8 

Instruction Word Size (bits) 8, 16 8, 16 8, 16, 24 

Directly Addressable Instruction 
Words (NoJ 512 (Microinstructions) 4K 4K 16K 

Clock Frequency 
(Hz/ ext. phases required) to 6 MHz/I phase 500 to 740 kHz/2 phase 500 to 740 kHz/2 phase 800 kHz/2 phase 

Register to Register Add Time 
(p,sec/ data word) 0.15 (16 bits) 10.8 10.8 12.5 

No. of Registers 
Arithmetic 2 1 1 1 

Index 0 0 0 0 

General Purpose 11 16 24 6 

Return Stack Size (No. x bits) None 3x12 7x12 7x14 

Interrupts Optional None Standard Standard 

Type 8 Level Priority (3214) Vectored, 1 Level Vectored, 8 Level 

Direct Memory Access No None None 

BCD Arithmetic (Hardware) No Yes Yes No 

Microprogrammable Yes No No No 

Extended Temp. Range Available -55°C to 125°C -40°C to 85°C - 55°C to 85°C - 55°C to 85°C 

Devicu 
See System Components: 3000 4004/4040 4004/4040 8008 

Hardware Support 
Processor Cards 

(CPU system on a card) No Yes Yes Yes 

Prototyping System (Hardware & 
software development system) Yes Yes Yes Yes 

In-System Emulator 
(Tests system in place) Yes No No No 

Software Support 
(from this manufacturer) 
Resident Assembler No Yes Yes Yes 

Cross Assembler CROMIS Microassembler Fortran IV Fortran IV Fortran IV 

Simulator No Fortran IV Fortran IV Fortran IV 

High Level Language No No No Pl/M (Fortran IV) 

Programs 
Debug No Yes Yes Yes 

Diagnostic No Yes Yes Yes 

Edit No Yes Yes Yes 

User Library 
(>25 programs from user) No Yes Yes Yes 

Delivery Start (Qtr.-Year) 3 Otr. 74 2 Otr. 71 4 Otr. 74 1 Otr. 72 

Alternate Sources Signetics National None None 

Comments 8 level interrupts with 
8214 Priority Interrupt IC. 

Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS {cont} 
Manufacturer Intel Intel Intel Intel 
Model 8021 8048/8748 8049 8080A 
For Detailed Data See: Page 1649 Page 1648 Page 1650 

General Structure 8·Bit Microcomputer 8·Bit 'Microcomputer 8·Bit CPU 

Type ~NMOS NMOS NMOS 

No. of Devices per CPU 1 1 1 

CPU Size (Pins) 28 40 40 40 
Supply Voltage 5 5 ±5,12 

CPU Power Dissipation (mw) 780 

Architecture 
Data Word Size (bits) 8 

Instruction Word Size (bits) 8, 16, 24 

Directly Addressable Instruction 
Words (No.) 65K 

Clock Frequency 2 MHz/2 phase 
(Hz/ ext. phases required) (2.6 and 3 MHz opt.) 

Register to Register Add Time 
(p,sec/ data word) 2 (2 MHz clock) 

No. of Registers 
Arithmetic 1 ..... 

Index 0 

General Purpose 6 

Return Stack Size (No. x bits) Externa I RAM 

Interrupts Standard 

Type Vectored, Multilevel 

Direct Memory Access Standard 

BCD Arithmetic (Hardware) Yes 

Microprogrammable No 

Extended Temp. Range Available - 55°C to 125°C 

Devices 
See System COlilponenis: 8080 

Hardware Support 
Processor Cards 

(CPU system on a card) Yes 
Q) 

Prototyping System (Hardware & :2 
::J software development system) Yes 
(!) In·System Emulator 
c: (T ests system in place) Yes Yes Yes Yes 
.2 Software Support ..... 
0 (from this manufacturer) 
Q) Resident Assembler Yes Yes Yes Yes 
(i) 

Cross Assembler No No No Fortran IV en 
"- Simulator No No No Fortran IV 
Q) 

High Leve! Language No No No PL! M (fortran IV) ..... 
en 
«1 Programs 
~ Debug Yes Yes 

Diagnostic Yes 

Edit Yes 

User Library 
(>25 programs from user) Yes 

Delivery Start (Qtr.·Year) 4 Otr. 73 

Alternate Sources AMD, Mitsubishi, National, 
NEG, Signetics, TI 

Comments 

Tinted column indicates additional data is provided on the page noted. 
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IUII~ROPROCESSORS (cont) 

Clock Frequency 
(Hz! ext. phases required) 

Register to Register Add Time 
(p,sec! data word) 

Devices 
See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In·System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

Comments 80S0A compatible with 
multiplexed bus operation. 

Tinted column indicates additional data is provided on the page noted. 

@IC MASTER ·1978 

Intersil 
IM61DD 

4 MHz! 0 phase 

5 (2.5 at 10\1) 

6100 

Yes 

Yes 

No 

Yes (DEC) 

Harris 

Executive PDP-8, 
Instruction Set 

MASTER SELECnON GUIDE 

Mitsubushi 
MELPS 8 

65K 

2 MHz!2 phase 

2 (2 MHz clock) 

8080 

CPU M58710S 
compatible with 8080. 

RAM on-thip. 

1521 
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Ie MASTER 

MICROPROCESSORS (cont) 
Manufacturer 
Model 
For Detailed Data See: 

General Structure 

Type 

No. of Devices per CPU 

CPU Size (Pins) 
-,._._-

Supply Voltage 

CPU Power Dissipation (mw) 

Architecture 
Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (No,) 

Clock Frequency 
(Hz/ ext. phases required) 

Register to Register Add Time 
(p.Sec! data word) 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

Extended Temp. Range Available 

Devices 
See System Com!lonents: 

Hardware Support 
Processor Cards 

(CPU t sys em on a car d) 

Prototyping System (Hardware & 
software development system) 

In·System Emulator 
(T ests system in place) 

Software Support 
(from this manufacturer) 
D" ... iA"' ....... 1\",,,,,,,,",,,""1,,, ... 
1\~""IUt;11L n~.-,t;IIIUIC' 

Cross Assembler 

Simulator 

High Level Language 

Programs 
Debug 

Diagnostic 

Edit 

User Library 
(>25 programs from user) 

Delivery Start (Qtr.-Year) 

Alternate Sources 

Comments 

I 

I 

MOS Technology 
6500 

8·Bit CPU 

NMOS 

1 
40 or 28 

5 

200 

8 

8, 16, 24 

65K 

to 2 MHz/1 phase 

1 

1 

2 

0 

External RAM 

Standard 

Vectored, 2 Level 

Optional 

Yes 

No 

-55°C to 85°C 

6500 

Y es 

Yes 

Yes 

v __ 
,~:) 

Fortran IV 

Fortran IV 

No 

Yes 

Yes 

No 

No 

3 Otr. 75 

Synertek 

DMA based on a stopping 
CPU, but address bus 

connections are not 3 state. 

Mostek 
F8 

8·Bit CPU 

NMOS 

1 

40 

5, 12 

600 

8 

8, 16, 24 

65K 

2 MHz/O phase 

2 

1 

2 

65 

lx8 or RAM 

Standard 

Vectored, 1 Levell PSU 

Optional (MK3854) 

Yes 

No 

I Fa 

Y es 

Yes 

Yes 

Yes 

Fortran IV 

Timesharing 

No 

Yes 

Yes 

Yes 

No 

3 Otr. 75 

Fairchild, SGS 

64 b~tes of RAM in CPU 
1024 ytes of ROM in PSU 

programmable timer. 

Tinted column indicates additional data is provided on the page noted. 
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Mostek Mostek 
MK3870 180 

I 
8·Bit CPU 8·Bit CPU ! 

j 

NMOS NMOS I 
1 1 

, 

I 

40 40 I 

5 5 

300 1100 

8 8 

8, 16, 24 8, 16, 24,36 

2K 65K 

4 MHz/O phase 2.5 MHz/ 2 phase (4 MHz opt.) 

2 1.6 (2.5 MHz dock) 

1 1 

2 2 

65 14 

lx8 or RAM External RAM 

Standard Standard 

Vectored, 1 Level Vectored, Multilevel 

None MK3883·DMA 

Yes Yes 

No No 

-400C to 85°C -55°C to 125°C 

Fa I lao 

i Y es ! Y es 

! I 
i Yes I Yes 
T ! 

Yes i Yes 

Yes Yes 

Fortran IV Fortran IV 

No Timesharing 

No PLZ 

Yes Yes 

Yes Yes 

Yes Yes 

No No 

1 Otr. 77 2 Otr. 76 

Fairchild, Motorola NEC, Zilog 

One chip microcomputer. 8080A Software compatible 
Programmable hardware, with additional instructions. 

timer on-chip. Ve~tore~ priority in~errupt 
In peripheral deVices. 
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MASTER SELECTION' GUIDE 

""CROPROCESSORS (coni) 
Manufacturer Motorola Motorola Motorola Motorola 
Model M2901 M3870 M6800 M10800 
For Detailed Data See: 

General Structure 4-Bit Slice 8-Bit CPU 8-Bit CPU 4-Bit Slice 

Type TTL NMOS NMOS ECl 
No. of Devices per CPU 1 1 

CPU Size (Pins) 40 40 40 48 
Supply Voltage 5 5 5 -2, -5.2 
CPU Power Dissipation (mw) 925 300 600 

Architecture 
Data Word Size (bits) Multiple of 4 8 8 Multiple of 4 

Instruction Word Size (bits) 9 8, 16, 24 8, 16,24 ) 

Directly Addressable Instruction 
Words (No.) 2K 65K 

Clock Frequency 
(Hz! ext. phases required) to 10 MHz/1 phase 4 MHz! 0 phase 1-2 MHz!2 phase o to 6 MHz!l phase 

Register to Register Add Time 
(p.sec! data word) 0.125 2. 1 (2 MHz clock> 0.041 typo 16-Bit 

No. of Registers 
Arithmetic 0 1 2 Ext. 

Index 0 2 1 U6-Bit> MC10803 

General Purpose 17 65 0 MCl0803 

Return Stack Size (No. x bits) 4x4 (M2909) lx8 or RAM External RAM MC10801 

Interrupts Optional Standard Standard 

Type Vectored, 1 level Vectored, Multileve.1 

Direct Memory Access Optional None . Optional 

BCD Arithmetic (Hardware) No Yes Yes Yes ___ w----_ 

Microprogrammable Yes No No Yes 

Extended Temp. Range Available No No 

Devices 
See System Components: 2900 f8 6800 10800 

Hardware Support 
Processor Cards 

(CPU system on a card) No Yes Yes No 

Prototyping System (Hardware & 
.(1) 
"0 

software development system) No Yes Yes No ~ 

In-System Emulator (!) 

(Tests system in place) No Yes Yes No c: 
Software Support 

0 
+-' 

(from this manufacturer) 0 
Resident Assembler No Yes Yes No Q) 

Cross Assembler No Fortran IV Fortran IV No 
Q) 

en 
Simulator No No Fortran IV No ~ 

High level Language MPl (Fortran) No 
Q) 

No No +-' 
C/) 

Programs en 
Debug No Yes Yes No ~ 

Diagnostic No Yes Yes No 

Edit No Yes Yes No 
~ 

User Library ~ (>25 programs from user) No No No No 

~ Delivery Start (Qtr.-Year) 3 Otr. 76 4 Otr. 77 2 Otr. 74 2 Otr. 76 

Atternate Sources AMD, Fairchild, National, Fairchild, Mostek AMI, Fairchild, Hitachi Future ~ 
[-

NEC, Raytheon, Signetics ~ 
~ 

Comments One chip microcomputer. DMA through HAlT and l-
Programmable hardware, three state control. ~ 

timer on-chip. ~ 
~ 

. . 
nnted column mdlcates additional data IS proVided on the page noted . 
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Ie MASTER 

MICROPROCESSORS (cont) 

Manufacturer 
Model 
For Detailed Data See: 

General Structure 

Type 

No. of Devices per CPU 

CPU Size (Pins) 

Supply Voltage 

CPU Power Dissipation (mw) 

~rchitecture 
Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (NoJ 

Clock Frequency 
(Hzl ext. phases required) 

Register to Register Add Time 
(p,secl data word) 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

Extended Temp. Range Available 

Devices 
C" ... _ ('., ....... __ I' __ ........ ___ &. .... 

"toto ","Ltolll \lUIIIIJUIICIIl": 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In-System Emulator 
(T ests system in place) 

Software Support 
(from this manufacturer) 
Re,sident Assembler 

----, - - ----- ---
Cross Assembler 

Simulator 

High level language 

Programs 
Debug 

Diagnostic 

Edit 

User library 
(>25 programs from user) 

Delivery Start (Qtr.-Year) 

Alternate Sources 

Comments 

National 
IMP 16 

Page.16~6 

4-Bit Slice 

PMOS 

24 

-12,5 

16 
.. 

16 

65K 

to 700 kHz/4 phase 

4.6 

4 .. 

4 

4 
16x16 

Standard 

2 Level 

Optional 

No 

Yes 

No 

I 

Yes 

Yes 

I No 

Yes 

Fortran IV 

No 

SM!Pl 

Yes 

Yes 

Yes 

Yes 

1 ntr. 73 

None 

'OMA requireS external .' 
, .. {t~ter. ~,; 

I 

National 
IHS4004 (fJPS) 

Page 1656 
4-Bit CPU 

PMOS. 

1 

16 .... 
15 (or .... 10, 5) 

450 . 

.. 4 

8,11, 

4K .. 

500 to 740 kHz/2phas~ 

10.8 

1 

0 
16 

3x12 
None 

, 
None 

.: Yes 

No 

111'\"1'\.·' ./'l." 
'+VV'+I'+U'+V 

No 

No 

I No 

I No 

No 

No 

No 

No 

No 

No 

.. No 

"<s 1~'Qtr~15! 

Intel 

"1 ,. 

i. r;; 'i ;;.~>"; 'I"'J~, 
,. 

,". ,n);:;:~j:~ (, ':rL 

.. 

Tinted column indicates additional data is provided on the page noted. 
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National 

I 
National 

INS2650 INS8080A 
Page 1656 Pages 1656,1670 
8-Bit CPU 8-Bit CPU 

NMOS NMOS 
1 1 

40 40 ! 
.5 ±S,12 

! 

.. 525 780 I , 

8 8 
, .. 

8.16.24 8,16,,24 ,. 

32K 65K 

2MHz!2 phase 
o to 1.25 MHz! 1 pbase (2.6 &3 MHz opt.) 

4.8 2 (2 MHz) 

... o ... 1 

0 0 

7 6 

8x15 External RAM 
Standard Standard 

Vectored , Vectored, Multilevel , 

Standard Standard 

Standard Yes 

No No 

No -40to85°C/-55to125°C 

2650 I 8080 

I 
Yes 

I 
Yes 

Yes Yes 

Yes ¥ es 

Yes Yes _ .. 
~ , .-.....--....---. 

Fortran IV, PDP-ll Yes 

Fortran IV No 

PlJtS Basic (llO 

Yes Yes 

Yes Yes 

Yes Yes 
'. 

,;',' ' .. ' ',I, . rNo No 
,. •...•.• )",f',; .'., 3 Qtr.76 .. " 

',. 
Sign~ti~s AMD, tntel;MltsUbishi, 

NEC, Signetics. TI 

",' ",', ' .. Hardware and ;SQftWa,e~ , 
."1" . s~Jrthr~' 

~indepen ent COn1p~lly. 
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ICROPROCESSORS (conI) 

Manufacturer 
Model 
For Detailed Data See: 
General Structure 

Type 

No. of Devices per CPU 

CPU Size (Pins) 

Supply Voltage 

CPU Power Dissipation (mw) 

Architecture 
Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (No.) 

Clock Frequency 
(Hz! ext. phases required) 

Register to Register Add Time 
(psec/ data word) 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

",Extended Temp. Range Available 

Devices 
See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In-System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

Cross Assembler 

Simulator 

High Level Language 

Programs 
Debug 

Diagnostic 

Edit 

User library 
(>25 programs from user) 

Delivery Start (Qtr.-Year) 
Alternate Sources 

Comments 

Yes 

3 Qtr. 77 
None 

Tinted column indicates additional data is provided on the page noted, 
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Yes 

Yes 

Yes 

2 Qtr.}5 

None 

MASTER SELECTION GUIDE 

Yes 

I- Qtr. 76 
Signetics. 

No 
4 Otr. 75 

None 

2 chip calculator based 
system, expandable RAM, 

ROM, 1/0. 
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Ie MASTER 

MICROPROCESSORS (cont) 
Manufacturer 
Model 
For Detailed Data See: 

Architecture 
Data Word Size (bits) 

Directly Addressable Instruction 
Words (No.) 

Clock Frequency 
(Hz/ ext. phases required) 

Register to Register Add Time 
(p,sec/ data word) 

No. of Registers 
Arithmetic 

Devices 
~o .. ~".,tom f'nm .... nnont.,. V"""",,, "'1.""'V'" VV'flt'VII"I'L"". 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In-System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembier 

Programs 
Debug 

Comments 

National 
MM5799 

4 

1536 (internal) 

400 kHz/O phase 

10 

0 

5799 

No 

Yes 

No 

No 

Yes 

No 

None 

1 chip calculator based 
system, expandable RAM, 

110. 

National 
MM57140 

630 (internal) 

280 kHz/O phase 

14 

0 

5799 

No 

Yes 

1 chip calculator 
based system, expandable 

I/O. 

Tinted column indicates additional data is provided on the page noted. 
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\ MAST~R- SELECTION" GUIDS, 

MICROPROCESSORS (cont) 

General Structure' 

Type 

No. of Devices per CPU 

CPU Size (Pins) 

Supply Voltage 

CPU Power Dissipation (mw) 

Architecture 
Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (No,) 

Clock Frequency 
(Hz/ ext. phases required) 

Register to Register Add Time 
(p,sec/ data word) 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

Extended Temp. Range Available 

Devices 
See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

. In-System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

Cross Assembler 

Simulator 

High level language 

Programs 
Debug 

Diagnostic 

Edit 

User library 
(>25 programs from user) 

Delivery Start (Qtr.-Year) 

Alternate Sources 

Comments 

I 

I 

MECMiero:; .~.' 
p.POZ;.$O ! 

Page 1780,: . ~t i 

4;;8if Microcomputer .' :4-Bit™icrocompuler ... " 4-BifSlice . 8-Bit. CPU .... 
, PMOS : ·PMOS .• ' .. ITt NMOS 

1 1 

42 ····28 40 40 
10 10 . 5 5 ..... ' 

300 300 ....... ' 925 .800 
..... 

4 .' 4.. . ... Multiple 014 8,16 
8,16 

... 

. '.' ' .. I" '. ' 

1000 /. 
' .. ' .. .•... .... . .................. ·.65~(. . ... . 

. .:.' ,..... ' ... , 

200' .kHzl o phase 2ookHz/Ophase' ". >lO·MffZll·Phase:: ':1·.2:~· MHtr{phase' .. " 

........ · .. ·1.6 . 
. '. '. /. .. 

. : .. ' . 

'. 

; ...... 64 ...... '. ?? .. ..... . 

. .' 

: .. ,. 

····4x4(2009) 
...... ., '.' ................ . 

.' ,External RAM." . 
, Standard 

Single' . ..:'. . "Single '.." . . 

: ..... 
',IlCONJ·.: ... 

. . ' 

'Yes 

No 
.' 

., 

·No .' 
80801 Fodra.n. tV' 

:' 'No' 

No 

No 

Yes 

30lr. 77 
None 

',,/ .•••... No.' : ". ";'" ' ... ' . 

....... 
. '. ,.' ...... ; .. 

. 

Yes • j" 
: . ·:.:~o: 

.I. .No 
":'i' ..... 

'. No.,.,' .... ~Ji!l. 

'N6 .'. 
, ......' ... 
8080fFortrari IV" 

No . 

No 

No 

No 

Yes 

No 

4 Otr. 77 

None 

" .' 

. :..... . No 
No 

No 

No 

No 

No 

20tr. 78 
AMO, Fairchild, Motorola, 

National, Signetics,'TI 

, '., ··:"l80' :. 
" 

No 

Ves 
Ves 

. 

PLIN 

No 

No 

Yes 

No 

4 Otr. 77 

Mostek, Zilog 

Tinted column indicates additional data is provided on the page noted. 

@IC MASTER 1978 1527 



Q) 
"0 
::J 
o 
c 
.2 
+-' v 
~ 
Q) 

en 

Ie MASTER 

MICROPROCESSORS {cont} 

Manufacturer NEC Micro NEe 
Model p.PD8048 p.PD8080A 
For Detailed Data See: Page 1849 Pages 1736, 1750 

General Structure 8-Bit Microcomputer 8-Bit CPU 

Type NMOS NMOS 

No. of Devices per CPU 1 1 
CPU Size (Pins) "" 40 'tv 

Supply Voltage 5 ±5,12 

CPU Power Dissipation (mw) 300 780 

Architecture 
Data Word Size (bits) 8 8 
Instruction Word Size (bits) 8,16 8, 16, 24 

Directly Addressable Instruction 
Words (No.) 4K 65K 

Clock Frequency 2 MHz/2 phase 
(Hz! ext. phases required) 6 MHz/O phase n.25 to 3 MHz Opt.) 

Register to Register Add Time 
~sec! data word) 2.5 2 (2 MHz clock) 

No. of Registers 
Arithmetic 16 I 
Index 0 0 
General Purpose 64 6 

Return Stack Size (No. x bits) axI6 External RAM 
Interrupts Yes Standard 

Type Dual, 1 level, Vectored Vectored, Multilevel 

Direct Memory Access No Standard 

BCD Arithmetic (Hardware) Yes Yes 

Microprogrammable No No 

Extended Temp. Range Available No No 

Devices 
See System Components: 8048 8080 .: 

Hardware Support 
Processor Cards 

(CPU system on a card) No Yes 

Prototyping System (Hardware & 
software development system) No Yes 

In-System Emulator 
IT ests system in place) No No 

Software Support 
(from this manufacturer) 
Resident Assembler Yes Yes 

Cross Assembler Yes Timesharing 

Simulator No 

High Levei Language &1- OliN .,u ..... , n 

Programs 
Debug No Yes 

Diagnostic No Yes 

Edit Yes Yes .. 

User library .,:. 
(>25 programs from user) No . No : .. :.,,< 11 

Delivery Start (Qtr.-Year) !> 1 Qtr. 78 ..... ~ :'lqtf.}S~;)):n: 

Alternate Sources . ,AMO,lntel, ,i I .. , ...... ··AMOl1ntel~ «.,,' 

$ignetics, .siemens: .' . NationaJ,$ignetics, n 
: .. .. 

Comments ;. ,~P~8,048 nas. R~i; ··}l., 
I .;.;rt:~i*j7j;1, • i~: 4,r . :i1:, 

'f~7~;p.V.:~ {:" I·"·'~: .,: :>:::i.I·;··:'·':',!:'k l'er.asable,~OfI; ['li 
.. I' il:" 

Tinted column indicates additional data is provided on the page ~oted, 

1528 

NEC Micro Panasonic 
p.PD8085 MN1400 
Page 1841 

8-Bit CPU 4-Bit Microcomputer 

NMOS NMOS 

1 1 

40 28/40/64 

5 5 
500 500 

.. 

8 4 
8, 16, 24 8 

.. 65K 768 or 1024 (internal) 

2~5 MHz/O phase 0-300 kHz/O phase 

2 10 

1 
0 

7 
External RAM 

.. Standard 

Vectored Multilevel 

Standard 

Yes No 

No No 

No None 

8uSS· 1Ann 
J. .... vu 

No 

No 

No 

Yes No 

Fortran IV Yes 

Yes Yes 

Pl/N No 

No Yes 

No Yes 

r Yes Yes 
, I 

·.1::." 'No No 
: .k·',l,;<;1};n~7Q' . 4 atr. 77 
.~., None 

.:.'j)::,~< 

;j2j~i), 

'~~j~~.' 
..,. 

ii:h: 
I.; 

.;:.:,.'I,J:j;;<; : ;.'';'. 
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MASTER SELECTION GUIDE· 

MICROPROCESSORS (cont) 
Manufacturer Raytheon Semi RCA Rockwell Rockwell 
Model 2900 CDP1802 PPS-4/1 PPS-4/2, PPS-4 
For Detailed Data See: 

General Structure 4-Bit Slice 8-Bit CPU 4-Bit CPU/Microcomputer 4-Bit CPU 

Type TTL CMOS PMOS PMOS 

No. of Devices per CPU 1 1 1 

CPU Size (Pins) 40 40 28/42/52 42 

Supply Voltage 5 4 to 6/3 to 12 15 17 (or -12, 5) 

CPU Power Dissipation (mw) 925 6 to 40 200 225 

Architecture 
Data Word Size (bits) Multiple of 4 8 4 4 

Instruction Word Size (bits) 9 8, 16,24 8, 16 8, 16 (Multifunction instrJ 

Directly Addressable Instruction 
Words (No.) 65K Various 4K 

Clock Frequency (PPS-4) 256 kHz/2 phase 
(Hz/ ext. phases required) to 10 MHz/1 phase 0-6.4 MHz/O phase (PPS-4/ 2) 199 kHz/ 0 or 2 phase 

Register to Register Add Time 
(,usec/ data word) 0.125 2.5 (6.4 MHz clock) 5 

No. of Registers 
Arithmetic 0 1 1 0 

Index 0 0 0 0 

General Purpose 17 32 1 3 

Return Stack Size (No. x bits) 4x4 (2909) . External RAM 2x12 

Interrupts Optional Standard Standard PPS-4 

Type 1 Level 1 Level 

Direct Memory Access Optional Standard (on-chip) None 

BCD Arithmetic (Hardware) No No No No 

Microprogrammable Yes No No No 

Extended Temp. Range Available - 55°C to 125°C -55°C to 125°C Standard - 55°C to 125°C 

Devices 
See System Components: 2900 1800 PPS-4, PPS-8 PPS-4, PPS-8 

Hardware Support 
Processor Cards 

(CPU system on a card) Yes Yes Yes 

Prototyping System (Hardware & 
software development system) No Yes Yes Yes 

In-System Emulator 
(Tests system in place) No No Yes Yes 

Software Support 
(from this manufacturer) 
Resident Assemble·r No Yes Yes Yes 

Cross Assembler Yes Fortran IV, Timesharing Fortran IV, Timesharing 

Simulator No Yes Yes Yes 

High Level Language No No No No 

Programs 
Debug No Yes Yes Yes 
Diagnostic No Yes Yes Yes 
Edit No Yes Yes Yes 

User Library 
(>25 programs from user) No No Yes 

Delivery Start (Qtr.-Year) 1 Otr. 76 1 Otr. 76 2 Otr. 76 PPS-4 3 Otr. 72 
PPS-4/2 3 Otr. 75 

Alternate Sources AMD, Fairchild, Motorola, Hughes 
National, NEC, Signetics 

Comments Microassembler on I-chip parallel The PPS-4/2 is a 2 chip clock, 
timeshare. microcomputer, several direct display drive, expanded 

memory options and I/O on CPU chip; 128-4 RAM, 
instruction sets. 2048x8 ROM, 16 I/O ~orts on 

separate memory-I 0 chip. 

Tinted column indicates additional data is provided on the page noted. 
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Ie MASTER 

MICROPROCESSORS (cont) 
Manufacturer 
Model 
For Detailed Data See: 

General Structure 

Type 

No. of Devices per CPU 

CPU Size (Pins) 

Supply Voltage 

CPU Power Dissipation (mw) 

Architecture 
Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (No,) 

Clock Frequency 
(Hzl ext. phases required) 

Register to Register Add Time 
(p,sec/ data word) 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

Extended Temp. Range Available 

Devices 
See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

fn-System Emulator 
(T ests system in place) 

Software S~pport 
(from thiS manufacturer) 
Resident Assembler 

Cross Assembler 

Simulator 

High Level Language 

Programs 
Debug 

Diagnostic 

Edit 

User Library 
(>25 programs from user) 

Delivery Start (Qtr.-Year) 

Alternate Sources 

Comments 

Rockwell 
pps·a 

8·Bit CPU 

PMOS 

1 

42 

17 (or -12, 5) 

225 

8 

8,16,24 (Multifunction instr,) 

16K 

(PPS-S/2) 189 kHz/O phase 
(PPS-S) 256 kHz/2 phase 

(PPS·S/2) 5 
(PPS-8) 4 

1 

0 

6 
32x8 

Standard 

3 Level 

Optional DMA Controller 

No 

No 

-55°C to 125°C 

PPS-4, PPS-8 

Yes 

Yes 

Yes 

Yes 

Fortran IV, Timesharing 

Yes 

No 

Ves 

Yes 

Yes 

No 

PPS-8 1 Otr. 75, 
PPS·8/2 2 Qtr. 76 

I 
Rockwell 

R6500 

8-Bit Microcomputer 

NMOS 

1 

28 or 40 

5 

700 

8 

8, 16, 24 

to 65K 

1 and 2 MHz/0-2 phase 

1 

1 

2 

0 

lx8 

Standard 

2 Level 

Optional 

Yes 

No 

No 

6500 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 
. -.~ ~-- .. -.---

Yes 

No 

3 Otr. 77 

MOS Technology, Synertek 

Bus compatible 
with 6800. 

Tinted column indicates additional data is provided on the page noted. 

SG:S Signetics 
2650 

Page 1860 

2·Bit Slice 8·Bit CPU 

ITL NMOS 

1 
,,' 

28 and 40 40 

5 5 

, 800 525 

Multiple of 2 8 

~18 S, 16, 24 

512 32K 

to 6 M~z/lphase o to 1.25 MHz/ 1 phase 

4.S 

2 0 

0 0 

10 7 

None 8xI5 

Optional Standard 

. , 8 level Priority Vectored 

No Standard 

No Standard 

Yes No 

No No 
I 

3000 2650 

No Yes 

No Yes 

No Yes 

, 

No Yes 

Fortran IV, POP-ll 
Fortran IV 

Plp.S 

Yes 

Yes 

Yes 

No 

2 Otr. 75 

National 

Any of the general 
purpose registers can be 

used as an index register. 
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MASTER SI:LECTION GUIDE 

MICROPROCESSORS (conI) 
Manufacturer ; ~netics , Signetics Signetics Synertek 
Model 8X02/2901·1 8X300 MP8080A SY6500 
For Detailed Data See: Pages 1851, 1871 Page 1883 .d 

General Structure 4-Bit Slice 8-Bit CPU 8-Bit CPU 8-Bit CPU ' . 

Type TTL TIL NMOS NMOS 

No. of Devices per CPU 1 1 1 

CPU Size (Pins) 28 and 40 50 40 40 or 28 

Supply Voltage 5 5 ±5,12 5 

CPU Power Dissipation (mw) I' 1320 2000 780 200 

Architecture 
Data Word Size (bits) " Multiple of 4 8 8 8 

Instruction Word Size (bits) , ~18 
' " 

16 8, 16, 24 8, 16, 24 

Directly Addressable Instruction 
. Words (No.) 

" 8K 65K 65K 

Clock Frequency 
(Hz/ ext. phases required) , 8, MHz/ phase 

, 
2 MHz/2 phase to 2 MHz/l phase 

Register to Register Add Time 
(p,sec/ data word) , 

" 0.25 2 1 

No. of Registers 
Arithmetic 1 1 

Index 0 2 

General Purpose 16 8 6 0 

Return Stack Size (No. x bits) External RAM External RAM 

Interrupts Optional Yes" Standard Standard 

Type Polled Vectored; Multilevel Vectored, 2 Level 

Direct Memory Access No Yes Standard Optional 

BCD Arithmetic (Hardware) No No 
.. ~ 

Yes Yes 

Microprogrammable , Yes No No No 

Extended Temp. Range Available No Future - 55°C to 85°C 

Devices 
See System Components: 2900 8X300 8080 6500 

Hardware Support 
Processor Cards 

(CPU system on a card) N€l Yes Yes 

Prototyping System (Hardware & 
(I), 

~ software development system) , No Yes" ;:" Yes :::J 
In-System Emulator . (!J 

(Tests system in place) No Yes Yes c: 
Software Support 

, 0 
..-(from this manufacturer) 0 

Resident Assembler No ' No Yes Q) 

Cross Assembler Yes Yes Fortran IV Q) 

en 
Simulator No Fortran IV "-
High Level language No No No 

Q) 

Ci)::: 
Programs as; 

Debug No No Yes ~~' 

Diagnostic No Yes Yes 

Edit No , . 
User library ~ (>25 programs from user) No No No 

~ Delivery Start (Qtr.-Year) 4 Otr. 77 3 Otr. 76 4 Otr. 77 4 Otr. 75 

Alternate Sources AMD, Fairchild, Motorola, AMD, Intel, National, MOS Technology, ~ 
National, NEC, Raytheon NEC, TI Rockwell 

[e 
r:-: 
~ Comments The 2901-1 can be used Bipolar with DMA based on a stopping [e 

with 2909/2911 sequences fixed instructions. CPU, but address bus r:-: 
as well as the 8X02. connections are not :! - 3 state. -~, 

. . 
Tinted column indicates additional data IS provided on the page noted . 
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Ie MASTER 

MICROPROCESSORS (cont) 
Manufacturer 

I 
Texas Instruments I Texas Instruments Texas Instruments 

I 
Texas Instruments 

Model SBP0400A1SBP0401A I SBP9900 SN54/74LS481 SN74S481 
For Detailed Data See: I 

General Structure 4-Bit Slice 16-Bit CPU 4-Bit Slice 4-Bit Slice 

Type III 12l TIl-lS TIl-S 

No. of Devices per CPU 1 

CPU Size (Pinsi 40 64 48 48 
Supply Voltage 200 rnA at 0.85V 500 rnA 5 5 

CPU Power Dissipation (mw) 170, 500 1000 2000 

Architecture 
Data Word Size (bits) 9 (Microinstruction Select) 16 Multiple of 4 Multiple of 4 

Instruction Word Size (bits) 16, 32, 48 11 

Directly Addressable Instruction 
Words (No.) (512 Microinstructions) 32K Multiple of 4 Bits 

Clock Frequency 
(Hz! ext. phases required) to 2 MHz/1 phase 0-3 MHz/ 1 phase 0-9 MHz/ 1 phase 0-15 MHz/1 phase 

Register to Register Add Time 
I (p,sec/ data word) 0.5 (2 MHz clock) 4.67 O.ll 0.06 

No. of Registers ! 

Arithmetic 2 16 I 2 - 2 

Index 0 15 T 0 0 

General Purpose 8 16 16 16 

Return Stack Size (No. x bits) None None None None 

Interrupts Optional Standard I Optional Optional 

Type Optional Vectored, 16 levels 

Direct Memory Access Standard Yes I Standard Standard 

BCD Arithmetic (Hardware) Microprogrammable No 1 Yes Yes 

Microprogrammable (512 Microinstructions> No Yes Yes 

Extended Temp. Range Available -55°C to 125°C - 55°C to 125°C Standard -55°C to 125°C future 

Devices I I 

See System Components: SBP400 9900 ! 54/74lS481 74S481 

Hardware Support 
! Processor Cards 

(CPU system on a card) No Yes Yes Yes 
Q) 

Prototyping System (Hardware & "'0 
::J ' software development system) Yes (hardware) Yes Future Future 
(!) In·Systam Emulator I 

C (T ests system in place) No Yes No No 
0 Software Support ...... 
Q 

1&. ____ .&.L! ____ •• s, __ .l. •• ___ ' 

\IIUIII llll:> IIldIlUld~lUIt:1/ I I I Q) Resident Assembler No Yes No No 
Q) Cross Assembler Fortran microassembler Yes No No en 
~ Simulator No Timesharing No No 
(!) 

High level language No Fortran, Cobol No No' ...... 
UJ 
CU Programs 

::?! Debug No Yes No No 

Diagnostic No Yes No No 

~ 
Edit No Yes No No 

* 
User Library I 

~ (>25 programs from user) No Yes No No 

Delivery Start (Otr.-Year) 1 Qtr. 75 1 Qtr. 77 1 Qtr. 78 4 Qtr. 77 

~ Alternate Sources None None None None 
:.~ 
7: 
~ 
,.~ Comments Current drain can be set Software compatible 24780 Micro- and 24780 Micro- and 
~ from 0.001 to 200 rnA. with 990 minicomputer. Macro- in$tructions. Macro- instructions. 
!: - ( ... 

T!_.&._-i __ i. .. ___ ;_..J; ___ .l. ___ ..i : ... : __ ,....i ...i .... .i.,.... :...., ___ •• :...i_..i __ .LL. ____ ... __ ...... .1 
IIl1leU GUIUmll I/IUIGelleS i:lUdlllUlidl Ui:lld IS lJ,uvlueu UII lilt: IJdtSt: IIULt:U. 
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MASTER SEtECnOrf Gu.~: 
MICROPROCESSORS (cont) 
Manufacturer Texas Instruments Texas Instruments Texas Instruments Texas Instruments 
Model TMS1000/1200 TMS1070/1270 TMS1100/1300 TMS8080 , 

For Detailed Data See: .0,-' 

4-Bit ••. 4-Bit • . .. 
S-Bit CPU IVII \0 1 

Type PMOS NMOS 
per 1 

CPU (Pins) or 40 40 
Supply Voltage 15 

" 
C (mw) 90 100 90 1500 

Architecture 
Data Word Size (bits) 4 4 4 8 
III::'UU!;lIUIi (bits) 8 8 8, 16, 24 
Directly Addressable Instruction 

Words (No.) lK IK 2K 65K 
Clock Frequency 

(Hz! ext. phases required) 300 kHz! 0 phase 300 kHz/O phase 300 kHz! 0 phase 2 MHz!2 phase 

Register to Register Add Time 
(p.sec! data word) 34 (350 kHz clock) 34 (350 kHz clock) 34 (350 kHz clock) 2 

No. of Registers 
Arithmetic 1 1 1 1 

0 0 

General Purpose 1 

Return Stack Size (No. x 
. 
IIILt:11 UIJL::' 

rype Vectored, 

Memory None None me --A .: .. L ,: ... ... .1. . 
",\0' VP' V5' allllllau,<> IVII!;I vP' vo' C'"Ulcu,<> IVII\,;I UIJI U5' allllllaUI<> . 

Yes Yes Yes ... ,," VI',v6jdlllllidUIt: 

Extended Temp. Range Available Yes Yes No 

Devices 
See System Components: 1000 1000 1000 8080 

Hardware Support 
Processor Cards 

(CPU system on a card) No No No No 

Prototyping System (Hardware & 
(J).. 
'0. 

software development system) Yes Yes Yes No ::l, 
In-System Emulator (!) 

(Tests system in place) Yes No Yes No c 
Software Support 0: 

:;:::: 
(from this manufacturer) () 
Resident Assembler Yes Yes Yes No (J)e _. 

Yes r -,. (]) 
1 11IIt:::'lIal 1115 (J) 

~ ... , Yes I 
. 

oJIIIIUlaLUI I II II t:::. II a 1 1115 "-
High Level Language No No No No 

(]) 
+oJ 
CI) 

Programs ctS 
Debug Yes Yes Yes Yes ~ 
~ 

Yes -0 

Edit Yes res 
~ 

User Library ~ (>25 programs from user) No 

~ Delivery Start (Qtr.-Year) 1 Otr. 75 4 Otr. 75 4 Otr. 75 2 Otr 75 

Alternate Sources None None None AMD, Intel, National, ~ 
NEC, Signetics re 

r:-: 
~ 

Comments A 64 pin version, TMSI099! 35Voutput drive capability. A 64-pin version, TMS1098! [e 

SE-I, permits use of external SE-2 permits use of external r:-: 
PROM, RAM or ROM for PROM! RAM! ROM for ~ program development. program development. ~ 

. . 
Tmted column mdlcates additional data IS proVided on the page noted . 
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Ie MASTER 

MICROPROCESSORS (cont) 
Manufacturer 
Model 
For Detailed Data See: 

Architecture 
Data Word Size (bits) 

Directly Addressable Instruction 
Words (No.) 

Clock Frequency 
(Hz! ext. phases required) 

Register to Register Add Time 
(J1-sec! data word) 

No. of Registers 
Arithmetic 

Devices 
See System Components: 

Hardware Support 
Processor Cards 

(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In·System Emulator 
(Tests system in place) 

Software Support 
(from this manufacturer) 
Resident Assembler 

Programs 
Debug 

Comments 

Texas Instruments 
TMS9900 

16 

. 65K. bytes/ 32K words 

3 MHz!4 phase 

4.67 

16 

9900 

Yes 990/4 

Yes 

No 

Yes 

Yes 

Yes 

AMI 

Instructions include 
hardware multiply and divide 
and are software compatible 

with 990 minicomputers. 

Texas Instruments 
TMS9980 

8 

16K bytes 

2·3 MHz/ phas~ 

8.8 (2 MHz) 

16 

9900 

No 

Yes 

No 

Yes 

Yes 

Yes 

AMI 

8·Bit data bus, 16·Bit 
internal op. Software 
compatible TMS9900. 

Tinted column indicateS additional data is piOvided on the page noted. 
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Toshiba 
TLCS-12A 

12 

4K 

1.2 MHz/O phase 

13 

0 

TLCS-12 

No 

Yes 

No 

Yes 

Yes 

None 

Western Digital 
MP1600 

16 

65K 

3.3 MHz/4 phase 

2.7 

4 

1600 

Yes 

Yes 

No 

Yes 

Yes 

No 

None 
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MICROPROCESSORS (cont) 

Manufacturer ,Western Digital Zilog 
Model MCP1600 Z80 
For Detailed Data See: 

General Structure 8-Bit CPU 8-Bit CPU 

Type NMOS NMOS 

No. of Devices per CPU 3 1 

CPU Size (Pins) 40/device 40 

Supply Voltage ±5,12 5 

CPU Power Dissipation (mw) 600 1100 

Architecture 
Data Word Size (bits) 8 or 16 8, 16 

Instruction Word Size (bits) 16 8, 16, 24, 32 

Directly Addressable Instruction 
Words (No.) 65K (84 Microinstructions) 65K 

Clock Frequency 2.5 MHz/l phase 
(Hz/ ext. phases required) 3.3 MHz/4 phase (4 MHz opt.) 

Register to Register Add Time 
(p,sec/ data word) 0.3 (8-Bit), 0.6 U6-Bit> 1.6 (2.5 MHz clock) 

No. of Registers 
Arithmetic 0 1 

Index 0 2 

General Purpose 26 14 

Return Stack Size (No. x bits) External RAM External RAM 

Interrupts Standard Standard 

Type Vectored, 4 level Vectored, Multilevel 

Direct Memory Access Standard Z80-DMA 

BCD Arftllmetic (Hardware) Microprogrammabte Yes 

Microprogrammable Yes No 

Extended Temp. Range Available No - 55°C to 125°C 
Devices 

See System Components: 1600 Z80 

Hardware Support 
Processor Cards 

(CPU system on a card) Yes Yes 

Prototyping System (Hardware & 
software development system) Yes Yes 

(n-System Emulator 
(Tests system in place) Yes Yes 

Software Support 
(from this manufacturer) 
Resident Assembler No Yes 

Cross Assembler Timesharing, PDP-ll Fortran IV 

Simulator Timesharing, PDP-ll Timesharing 

High level language No Pl/Z 

Programs 
Debug Yes Yes 
Diagnostic Yes Yes 
Edit Yes Yes 

User library 
(>25 programs from user) No No 

Delivery Start (Otr.-Year) 3 Otr. 75 1 Otr. 76 

Alternate Sources None Mostek, NEC 

Comments Can cross assemble and 
simUlate with DEC PDP-ll. 

8080A Software compatible. 

Microcontroller version 
available. 

Tinted column indicates additional data is provided on the page noted. 
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WHEN THE CHIPS 
ARE DOWN ••• 

• W'· 

The new IC MASTER is the ultimate IC source book. 
It lists virtually every Ie device manufactured in the United States. 

The !e MASTER is the easy, sensible means of narrowing down your !e. 
choices quickly, accurately and systematically. All information 
is cross-referenceq and indexed for rapid problem solving and device 
selection. And, additionally, the MASTER is updated three times 
yearly by accumulative supplements. 

THE FORMAT ouniNED: 
• FIVE MASTER SELECTION GUIDES - Over 85 companies' IC's organized by type, 

function, key parameters 
• OVER 1500 PAGES OF TECHNICAL INFORMATION - Provided directly by 

manufacturers covering 20,000 IC's 
• ALTERNATE SOURCE DIRECTORY - The only industry-wide, pin-for-pin 

version available 
• MILITARY PARTS INDEX AND CROSS REFERENCE CHART - Identifies all 

IC's with JAN qualification 
• MILITARY DEVICE TESTING TABLE - List companies that screen to 

Mil. Std. 883 
• MILITARY PARTS INDEX - The first functional guide to JAN qualified parts 
• PART NUMBER INDEX - Parts from over 80 manufacturers, in numerical sequence 
• APPLICATION NOTE DIRECTORY - Digest of currently active application 

note material 
• PRODUCT INDEX - Provides alphanumeric listing of over 80 manufacturers' lines 
• PART NUMBER GUIDE - Instantly decodes each company's part 

numbering system 
• MANUFACTURERS AND DISTRIBUTORS DIRECTORY 

United Technical Publications, 645 Stewart Avenue. Garden City, NY 11530 TWX/510-222-1673 
1333 Lawrence Expressway, Suite 420, Santa Clara, CA 95051 (408) 248-8044 



Selection Guide 

The AMI S6800 Microcomputer Systems Family 

Part No. Description Process 
Power Inputl 

Packages 
Supplies Output 

S68AOO 8-Bit Microprocessor N-SiGate +5V TTL 40 Pin Side Brazed 
(1.5MHz Clock Rate) 

S68BOO 8-Bit Microprocessor N-SiGate +5V· TTL 40 Pin Side Brazed 
(2.0MHz Clock Rate) 

S68AI0 1024 Bit (128x8) Static Read/Write N-SiGate +5V TTL 24 Pin Side Brazed 
Memory (360ns Access Time) 

S68BI0 1024 Bit·(128x8) Static Read/Write N-SiGate +5V TTL 24 Pin Side Brazed 
Memory (250ns Access Time ) 

S68A21 Peripheral Interface Adapter (PIA) N-SiGate +5V TTL-CMOS 40 Pin Side Brazed 
S68B21 Peripheral Interface Adapter (PIA) N-SiGate +5V TTL-CMOS 40 Pin Side Brazed 
S6831 16,384 Bit (2048x8) ROM N-SiGate +5V TTL 24 Pin P, E, C* 
S6831A 16,384 Bit (2048x8) ROM N-SiGate +5V TTL 24 Pin P, E, C* 
S6831B 16,384 Bit (2048x8) ROM N-SiGate +5V TTL 24 Pin P, E, C* 
S6831C 16,384 Bit (2048x8) ROM N-SiGate +5V TTL 24 Pin P, E, C* 
S6834 4096 Bit (512x8) Erasable and P-SiGate +5V, -12V Three-State 24 Pin Ceramic 

Electrically Reprogrammable ROM 
S68A50 Asynchronous Communication N-SiGate +5V TTL 24 Pin Side Brazed 

Interface Adapter (ACIA) 
S68B50 Asynchronous Communication N-SiGate +5V TTL 24 Pin Side Brazed 

Interface Adapter (ACIA) 

S2000jS2000A 

The S2000 is a fast, flexible 4-bit microcomputer which is completely self-contained with ROM, RAM, processor and in
, put/output on one chip. Its design allows easy expansion of program storage through off-chip ROM or PROM and gives 

access to all internal registers and memory for debug and test. 

The AMI S9900 Microcomputer Systems Family 

Part No. Description Process 
Power Inputl 

Package Supplies Output 

S9900 16-Bit Single Chip Microprocessor N-SiGate +12V, ± 5V TTL 64 Pin Package 
S9901 Programmable Systems Interface Circuit N-SiGate +5V TTL 40 Pin Package 
S9902 Asynchronous Communications N-SiGate +5V TTL 18 Pin Package 

Controller (ACC) 
S9903 Synchronous Communications N-SiGate +5V TTL 20 Pin Package 

Controller (SCC) 
S9940 16-Bit Single Chip Microcomputer N-SiGate +5V TTL 18 Pin Package 
S9980 16-Bit Single Chip Microcomputer N-SiGate +5V TTL 40 Pin Package 

*(P) = Plastic Package, (E) = Cer-DIP Package, (C) = Ceramic Package 
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S6800 Systems Family Description 

86800 Microcomputer 8ystems 

The AMI 86800 ? 
[ 

The AMI 86800 Microprocessing\Family hardware 
includes a microprocessor, ROMi'and RAM mem
ories, and data input/output circuits. These com
ponents may be assembled in abuilding block 
manner into a very simple microcomputer system 
or into any of progressively more complex sys
tems, which can be used in many general or special 
purpose applications. The important feature of 
the 86800 family is that within any system all 
components are directly compatible in signal func
tions, circuit performance characteristics, and logic 
levels. All operate on a single +5V power supply. 

It remains to the user to integrate the microcom
puter into his own large system and to program it 
for a specific task. The task may be either simple 
or complex and either general in purpose or high
ly specialized for one application. 

To facilitate system design and programming, AMI 
will provide a comprehensive set of reference 
documents, design and programming aids, a pro
gram library, and other applications support. For 
example, AMI will make available a comprehensive 
hardware and software reference manual, a 86800 
program assembler, and a simulator. 8uch design 
and programming support is a 'continuing and ex
panding effort at AMI. 

86800 - 8-Bit Microprocessor 

The 86800/S68AOO/S68BOO is an 8-bit parallel 
processor with the ability to address up to 65K 
bytes of memory and execute instructions in two 
microseconds. It is manufactured using N-channel 
MOS technology and operates on a single +5V 
power supply. All inputs and outputs are TTL 
compatible. The MPU has six internal registers, 
four types of vectored interrupts and 72 basic 
instructions. The basic instructions can be used in 
different addressing modes to save instruction 
execution time and memory space. 
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Another important advantage' that the 86800/ 
868AOO/S68BOO has to offer in comparison with 
any other microcomputer system is input/output 
versatility. In any computer system, large or small, 
the CPU internal functions are determined by its 
architecture and the user usually has little oppor
tunity or need to alter them. On the other hand, 
the I/O configuration is almost always determined 
by the user and subject to change as peripherals 
are added or other system alternations are intro
duced. 

S68A10/868B10 -1024 Bit (128x8) Static 
Read/Write Memory 

The 868A10 and S68BIO are static ReadIWrite 
memories designed and organized to be compatible 
with the 868AOO and S68BOO microprocessors. 
Interfacing to the S68A10 and S68BIO consists 
of an 8-bit bi-directional data bus, seven address 
lines, a single Read/Writ~ control line, and six 
chip enable lines, four negative and two positive. 

For ease of use, the S68AIO and 868BIO are 
totally static memories requiring no clocks or cell 
refresh. The S68AIO and S68BIO are fabricated 
with N-channe! silicon gate depletion load tech
nology to be fully DTLnTL compatible with only 
a single +5V power supply required. The data, ad
dress and control line organization and functions 
of the S68AIO and S68BIO match those of the 
MPU. 

S68A21/868B21- Peripheral Interface Adapter 
J'DT A \ 
\C lB., 

The S68A21/S68B21 are peripheral interface 
adapters that provide the univeral means of inter
facing peripheral equipment to the S68AOO and 
S68BOO Microprocessing Units (MPU). These 
devices are capable of interfacing the MPU to 
peripheral through two 8-hit hi-directional pe
ripheral data buses and four control lines. No ex
ternal logic is required for interfacing to most 
peripheral devices. 
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llMII® 56800 'Systems Family Description 

The functional configuration of the PIA is pro
grammed by the MPU during system initialization. 
Each of the peripheral data lines can be pro
grammed to act as an input or output, and 'each 
of the four control/interrupt lines may be pro
grammed for one of several control modes~ This 
allows a high degree of flexibility in the overall 
operation of the interface. 

The PIA interfaces to the 868AOO/868BOO MPUs 
with an 8-bit bi-directional data bus, three chip 
select lines, two register select lines, two interrupt 
request lines, read/write line, enable line and reset 
line. These signals in conjunction with the 868AOO/ 
868BOO VMA output permit the MPU to have 
complete control over the PIA. VMA may be util
ized to gate the input signals to the PIA. 

86831/A/B/C - 16,384 Bit (2048x8) 
Read Only Memory 

The 86831/ A/B/C is a 16,384-bit Read Only Mem
ory organized 2K words by 8 bits. This ROM has 
been designed to supply large bit storage, high per
formance memory for microprocessors and other 
demanding applications with simple interface re
quirements. The device will operate from a single 

, +5V power supply and is manufactured with N
channel silicon gate depletion load technology. 
This device is available in all common high-density 
ROM pinouts. 

86834 - 4096 Bit (512x8) Erasable and 
Electrically Reprogrammable ROM 

The 86834 is a high-speed, static, 512x8 bit, eras
able and electrically programmable read only 
memory designed for use in bus-organized sys
tems. Both input and output are TTL compatible 
during both read and write modes. Packaged in a 
24-pin hermetically sealed dual in-line package, 
the bit pattern can be erased by exposing the chip 
to an ultra-violet light source through the trans
parent lid, after which a new pattern can be writ
ten. The device has +5V and -12V power supplies 
and is processed using a mature P-channel process. 

©IC MASTER 1978 

868A50/868B50 - Asynchronous Communication 
Interface Adapter (ACIA) 

The 868A50/868B50 Asynchronous Communica
tion Adapter (ACIA) provides the data formatting 
and control to interface serial asynchronous data 
communications to bus organized systems such as 
the 868AOO/868BOO Microprocessing Units. 

The 868A50/868B50 includes select enable, read/ 
write, interrupt and bus interface logic to allow 
data transfer over an 8-bit bi-directional data bus. 
The parallel data of the bus system is serially trans
mittE~d and received by the asynchronous datain
terface, with proper formatting and error check-, 
ing. The functional configuration of the ACIA is 
programmed via the data bus during system in
itialization. Word lengths, clock division ratios 
and transmit control through the Request-to-8end 
output may be programmed. For modem opera
tion three control lines are provided. 

Basic 86800 Microcomputer 8ystem 

In a basic system built with the 86800 components 
the 86800/868AOO/868BOO Microprocessor is sup
ported by over lK bytes of memory and controls 
one input/output interface circuit. The 1024-byte 
ROM is used to store the operating program, the 
128-byte RAM provides working storage for the
MPU, and the Peripheral Interface Adapter (PIA) 
provides two independently programmable 8-bit 
input/output ports for communicating with two 
peripheral devices. 

The 86800 system is bus oriented. Eight lines 
from the data bus and 16 more lines make up the 
address bus. The MPU controls the bus and all 
other devices - the memories and the PIA -
attach to the busses and wait for instructions from 
the MPU to supply or receive data. 
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56800 Systems Family Description 

,The basic system is a complete microcomputer, 
which can be used for a large variety of applica
tions. It is simple but versatile, because it can be 
easily reprogrammed by changing the ROl\1. The 
user must provide only the two-phase clock signal 
source, a power-up/restart circuit, and a single 
+5V power supply to complete the hardware. 

Expanding the S6800 System 

The basic system can be altered or expanded in 
many different ways. For example, the S68A50/ 
S68B50 Asynchronous Communication Interface 
Adapter' (ACIA) can be substituted for the PIA, 
to enable the microcomputer to interface with a 
telecommunications modem. Or, additional mem
ory can, be added - either RAM or ROM - to ex
pand the processing capability of the MPU. In 
general, the system can be expanded in a modular 
manner,' by adding onto the bus as many as ten 
devices out of the 86800 family. These can be 
any combination of memory or input/output in
terface circuits. In this manner a system of nearly 
any complexity and configuration can be assem
bled. (Systems with more than ten devices on the 
bus require the addition of address and data bus 
buffers to operate at full speed.) 

By building a microcomputer from the 86800 
family of devices, advantage is taken of the com
patibility of the devices. They all conform to the 
bus discipline, all are compatible in load levels, 
and the entire system runs on a common system 
clock. In effect you eliminate most all circuit de
sign, save for the simple clock and power-up/re
start circuits. Because you are dealing with only 
a small nU"ilber of integrated circuits, circuit lay
out is simple. and the entire microcomputer can 
be located on a single circuit card. 

In some special purpose applications you may need 
to attach your own interface devices to the bus. 
.As a result, more circuit design will be required, 
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but yo:u will find the 86800 MPU easy to work 
with. It has features that allow it to be used in 
many different systems. For example, by using 
tho l-l!:l1t rphl"OO_~t!:lto t:nntl"n1 !:ln~ n!:lt!:lR11C Rn_ 
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able lines, you can easily design a direct memory 
access system in which either the MPU or a peri
pheral device can read or write into the RAM and 
utilize the bus on a priority basis. You can also 
design a multiprocessor system in which several 
MPUs can be attached to the same bus and share 
processing assignments as well as memory space. 

S6800 Input/Output 

One of the most important advantages that any 
86800 system 'has to offer is its input/output ver
satility. 

In a 86800 system the MPU relegates most of the 
I/O control to such I/O interfaces as the PIA or 
ACIA. Each of these circuits is programmable and 
can interface with peripheral devices without di
rectly involving the MPU. For example, the MPU 
can preprogram a PIA to either output data to the 
MPU or to receive it. Thereafter, the PIA circuits 
assume all functions of interfacing with the periph
erals and the MPU never has to look at the inter
face until service is required. It must service inter
rupts from the PIA, but never needs to wait for 
input data to become available or for output data 
to be accepted. This relieves the MPU of its I/O 
functions, makes it more efficient in its primary 
task of data processing, and significantly increases 
system throughput. 

The I/O interfaces and memory are both located 
in the same address space with the 86800 system. 
The MPU can access any I/O device the same as a 
memory location - with address lines, instead of 
separate I/O control lines. Therefore, it can manip
ulate data in the I/O interface registers with the 
same programmed instructions as it uses for mem
ory locations. This adds flexibility and increases 
system efficiency . 
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AMI® S6800Systems Family Description-

The 86800 Instruction 8et complements the above 
I/O addressing capability with specific instructions 
that can be used to access memory as well as I/O 
circuit registers and perform directly various man
ipulations on the data. 

86800 Instruction 8et 

The 86800 MPU has a set of 72 basic instructions. 
These include binary and decimal arithmetic func
tions as well as logical, shift, rotate, load, store, 
branch, interrupt, and stack manipulation func
tions. Most of the instructions have several varia
tions and most can be used with several memory 
addressing modes. The total complex of instruc
tions available to the programmer is actually 197. 

An instruction can be from one to three bytes long, 
depending on the addressing mode used with the 
instruction. The first byte always contains the 
operation code, which designates the kind of op
eration the MPU will perf9rm. In single byte in
structions no memory address is required, because 
the operation is performed on one of the internal 
MPU registers. In multiple byte inst~uctions the 
second and third byte can be the operand, or a 
memory address for the operand. 

A noteworthy feature of the 86800 MPU IS th(~.t 
some of the instructions can operate directly on 
any memory location. In other computer systems 
it is common that the processor fetches an operand 
from memory, stores it in the accumulator, then 
executes the operation in the ALU and finally 
writes the result back into the memory. The 86800 
is able to accomplish the same with only a single 
instruction, because it operates with any external 
location in the same manner as with· an internal 
register. For example, it can directly increment or 

. decrement the contents of a memory location. 
Because the MPU addresses I/O devices just like 
a memory location, it can do the same with regis-
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ters inside the PIA or ACIA The A8L, A8R,LSR, 
and ROL are other examples of instructions which
operate in this manner. 

MPU Registers 

Accumulators A andB -Two separate 8-bit ac
cumulators that are used to hold operands and re
sults of operations in the ALU. 

Index Register - A 16-bit register used for memory 
address storage in Indexed Addressing operations. 

Program Counter·- A 16-bit register that holds the 
current program instruction address. Once the in
itial program starting address is loaded into the 
program counter, it is incremented under control 
of the MPU hardware. 

Stack Pointer - A 16-bit register used for storage 
of the next available location in an external push
down/pop-up stack. 

Condition Code Register - An 8-bit register that 
stores certain .results of operations in the ALU. 
These bits are used as testable conditions for the 
conditional branch instructions. In addition, one 
bit position stores the interrupt mask bit and the 
two high order bits are unused. 

Memory Register 

External Stack - The MPU uses a push-down/pop
up stack that can be located anywhere in RAM and 
be of any convenient size. It is accessed with the 
stack pointer address and has several uses. First, it 
always stores the MPU register contents following 
an interrupt and return addresses during subrou
tine execution. Second, it can also be used by the 
programmer to store data during program execu
tion. 
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MDe 

Microcomputer Development Center 
What is the AMIMDC? 

The AMI MDC (Microcomputer Development Cen
ter) is an intelligent stand-alone hardware debug
ging and software development station serving the 
combined needs of the engineer and programmer. 

The MDC-100 is the ideal tool for design projects. 
The standard configuration includes an integrated 
terminal/computer unit and a dual floppy disk 
drive. 

With the 16K of RAM supplied (expandable to 
48K), and the remarkable display-oriented Text 
Editor, a source program can be created or modi
fied very quickly. Then a Macro Assembler - one 
for the S6800 and another for the 82000 - can 
generate an object program. 

The MDC's free software also support debugging 
with breakpoints and single steps, tracing with 
mnemonic disassembly, and file exchange between 
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the floppies and a communications interface. The 
purchase of other software can be arranged. 

A "burner" for AMI EPROMs is built into every 
MDC and options for some other EPROMs are 
available. 

82000 designers can connect the MDC to a run
ning prototype by using the DEV-2000 Debug 
Module. The 8E8-2000 Hardware Emulator Mod
ule with its own memory can be used as a stand
alone emulator. 

The MDC-140 is a general-purpose Logic Analyzer 
which plugs into the MDC-100. The analyzer's 
trace memory holds 1024 steps. All patterns are 
40 channels wide - two separate event qualifiers, 
a data-dependent clock, and an outbound trigger. 

Operation is software-controlled through the 
MDC's keyboard and screen, including the creation 
and disk storage of user-defined display formats 



in any mixture of binary, octal, hex, ASCII, and The AMI Development System Concept 
mnemonics. 

o A special keyboard design is specifically oriented 
toward the Development Center's function. The 
full ASCII keyboard with auxiliary keypad, specia~ 
function keys and cursor controls allow rapid 
data entry, screen manipulation and editing. 

A 16-position card cage and suitable power sup
ply are contained in the intelligent terminal chassis 
so that the Development Center's options can fit 
inside the terminal. 

A dual drive IBM-compatible floppy disk mass 
storage system is housed in a separate chassis. It 
communicates with the intelligent terminal and 
permits 512 kilobytes of additional on-line storage. 

The AMI MDC completely eliminates the need for 
paper tape and offers far superior throughput over 
paper tape and cassette based syste~s. A power
ful disk based operating and file management sys
tem is included to provide rapid software develop
ment. A typical edit/assembly sequence is reduced 
from hours in a paper tape system to minutes with 
the MDC. 

The AMI MDC is a multi-function development 
center that single-handedly satisfies your require
ments for: 

Software Development - with a full complement 
of support software including FDOS-II Operating 
and File Management System, Text Editor, Assem
bler, Debugger, Trace, Telecommunications and 
Utilities. 

Hardware Development - with remote front panel 
and ROM simulator functions and a modular bus-

o oriented PC card cage supported by general pur
pose breadboard cards, Extender cards, EPROM 
programming capability and MDC self-testing firm
ware. 

Prototype Checkout - with the advantages of a 
real-time test environment, rapid test program re
trieval, single/multiple step execution and hard
ware and software breakpoints. 
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• Multifunctional, modular and expandable to 
serve not just some, but all system development 
needs; with simple, problem-free expandability. 

• Ready-to-use, easy-to-use. Plug in and go. Sim
ple, easy to learn means error-free operation. 

• Rapid, but quiet terminal response. No long 
waiting for responses to operator actions. No loud 
pounding of print hammers to deafen and distract 
the operator. A fast CRT. 

• Mass storage with disk-based operating system 
to end the problems of running out of memory, 
loading programs, and storing files. A removable 
storage media with full operating system support. 

• Immediate access to stored programs with file 
management support to move quickly from one 
development phase to another. To draw instantly 
from a pool of development support software. A 
program library of development aids at your fing
ertips. 

• Complete software development support to in
clude everything necessary for the effective gen
eration of microcomputer based software, begin
ning with a Disk Operating System and including 
text editor, assembler, debugger, trace and more. 

• Complete hardware development support to 
solve prototype development and test problems. 
A bus-oriented card cage, common plug-in mod
ules, wire wrap module, extender card, EPROM 
programmer and complete control-panel-type 
functions such as single step, stop-on-address, dis
play, alter, and more. 

The AMI Floppy Disk drive is designed to be inter
changeable with an IBM 3540 or 3740 system. The 
recording mode is Frequency Modulation (double 
frequency recording) to assure high reliability. The 
AMI FDOS-II Floppy Disk Operating and File 
Management System work in conjunction with the 
MDC to provide unique features designed for di
rect use with microcomputers and microprocessors. 

0
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AMJI@ EVK Series 

ADV ANCED PRODUCT DESCRIPTION 

EVK99 
EVK100 
EVK200 
EVK300 

~'"." .. ' 

g'" 

77680 BLOCK DIAGRAM 

FEATURES 

• 
• 
• 
• 
• 
• 
• 
• 

2K Bytes ROM (Expandable to 4K Bytes) 
512 Bytes EPROM (Expandable to 2K Bytes) 
lK Bytes RAM 
EPROM Programming for S6834 
3 PIA's = 58 I/O ta. es 
TTY Current Loop or RS232 Interface 
TTY Operating System Program 
ROM Subroutine Program library 

FUNCTIONAL DESCRIPTION 

The EVK 200 Prototyping Board is a kit for a single PCB, 
hardware/software prototyping system. It allows system devel
opment using a functionally compatible system and reduced 
development time. With this board, the basic 6800 family parts 
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• 
• 
• 
• 
• 
• 

Totally Buffered MPU Lines 
Single + 5V Power Supply except when using 

EPROMs or RS232 Interface 
Restart Address Selection 
Selectable DMA Mode 
Interval Timer (100,us or 1 ms) 
Tiny Basic 

(S6800, S681O-1, S6820, S6831, S6834 and S6850) can be 
evaluated. It can also serve as a general purpose microcomputer 
for low volume systems to which the user can easily add I/O 
and memory. The lOW' x 12" card has two edge connectors, 
one for the MPU Bus and one for I/O. 
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FUNCTIONAL DESCRIPTION (Cont.) 

All of the S6800 microprocessor lines are available at the 
bus edge connector and are buffered to allow 40 rnA of drive 
capacity for expanding the development system. The standard 
system clock is adjustable from 300 kHz to IMHz by usirig 
the potentiometers on the board. An optional 1 MHz crystal 
may be selected to control the accuracy for those applications 
requiring critical timings. 

An on-board interval timer gives 1 ms and lOOps timing 
marks for general use and for EPROM programming. Three 
types of DMA operation are possible using the Prototyping 
Board, Halt Processor, Cycle S,teal or Multiplexing. 

MEMORY 

Memory and I/O addresses are assigned to the upper 8K 
bytes of the available memory space. (See memory map for 
address assignments.) This gives the system developer the flex
ibility to use th~ remaining 56K bytes as he wishes. All of the 
memory and I/O on the board may be disabled externally by 
an edge connector line called MEMORY DISABLE, leaving the 
MPU free to operate totally in an externai memory. 

The S6831 ROM contains the Prototype Operating 
library (PROTO) and a ROM Subroutine LIbrary (RS)3 . The 
2K of EPROM locations may also be used for program verifica
tion. The S6831 ROM locations (2K x 8 each) will expand the 
ROM capacity to 4K bytes. 

The RAM is assigned to the upper· 1 K of available mem
ory space. The PROTO and (RS)3 programs require about 256 
bytes of this RAM so the rest is available for general program
ming. With all restart vectors automatically assigned to the 
upper memory addresses, restart vectoring is forced from a set 
of 16 sWitches. This allows the restart address to be vectored 
to any memory location. 

The RAM has further been divided into two 512 byte 
sections such that the upper 512 bytes remain fixed in the 
assigned address block and the lower 512 bytes are moveable 
through a switch selection option. 512 bytes of RAM are 
relocatable to the lowest address space to take advantage of 
the S6800's direct addressing mode. This is only recommended 
ifno external memory is added. When adding external memory, 
it is advisable to use the RAM in the upper address space and 
the external memory as the low addresses. 

There are 512 bytes of ultra-violet erasable EPROM 
supplied with the board. The board has capacity fur four 
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EVK Series 

S6834 EPROMs giving a total memory space of 2K bytes for 

further expansion. 

I/O 

ADDRESS ASSIGNMENT MEMORY MAP 

1176164 

,.----------, FFFF 
1K ---------- RAM ---------

1K 1/0 
FCOO 

r-------~F~ 

4K ROM 

r---~---~E800 

2K 'EPROM 

1------'-----4 EOOO 

8----------~--RAM 

512 ·0000 

*Optional Low order RAM assignment 

An S6850 ACIA is used to provide a 20 rnA current loop 
interface to a TTY or RS232 terminal. A 20 rnA current loop 
interface and an EIA RS232 i~terface are both available on the 
board. A bit rate generator allows operation using any of the 
standard communication frequencies (see table) so a large 
variety of terminal types can be used. 

Three S6820 PIAs allow up to 58 I/O lines, giving flex
ibility in I/O through the parallel interfaces. 

. TABLE 

Communication Frequencies 

50 baud 300 baud 19.2K baud 

75 baud 600 baud 
110 baud 1200 baud 
134.5 baud 1800 baud 
150 baud 2400 baud 
200 baud 4800 baud 

9600 baud 

1545 

:E 
<{. 



:::: « 

EPROM PROGRAMMING 

Unique to the AMI 6800 Prototyping Board is the ability 
to program S6834 EPROMs (512 x 8) on the board. The pro
gramming software can program an ErROM from any memory 
location, RAM, ROM or EPROM. It can verify a word and, if 
desired, change a single bit in the EPROM, provided that the 
change is from LOW to HIGH. 

. SOFTWARE 

The Prototyping Board Software is comprised of a TTY 
Operating Program (PROTO) and is supported by a ROM Sub
routine library (RS) 3 . The PROTO program operates on the 
following commands: 

L Load Memory from TTY paper tape 

P Punch a Memory location to TTY paper tape 

EVK Series 

S Set Memory to a given value 

D Display the contents of a memory location 

G Go to a specific address and begin program execution 

R Print contents of MPU registers on the TTY 

B Burn (program) an EPROM from Memory location 
indicated 

V Verify the contents of an EPROM with a specified 
memory location 

Input Program EPROM to RAM 

M Move a specific block of memory to a designated location 

E End of Transmission (EOT) 

The commands will operate on a single character op code plus address parameters from the TTY keyboard. 
The ROM Subroutine Library (RS)3 operates on a single SWI (3F) command and a second byte of offset givin~the S6800 an 

additional set of two-byte instructions. Specific subroutines (offsets) are as follows. 

SUBROUTINE 

0 

2 

3 

4 

5 

6 

7 

8 

9 

1545 

MNEMONIC 

PUSHALL 

POPALL 

TXAB 

TABX 

XABX 

PUS X 

PULX 

ADDXAB 

ADDABX 

ADDAX 

FUNCTION 

All registers are pushed on to user stack 

All registers on user stack are loaded into MPU 

Contents of Index Register are transferred to A & B Accumulators 

Contents of A & B Accumulators are transferred to Index Register 

Contents of A & B Accumulators are exchanged with contents of 
Index Register 

Contents of Index Register are pushed onto user stack 

Index Register is loaded with contents of user stack 

Contents of Index Register are adJect to contents of A & B Accum
ulators. Sum is in A & B Accumulators. 

Contents of A & B Accumulators are added to contents of Index 
Register. Sum is in Index Register 

Contents of Accumulator A are added to contents of Index Register. 
Sum is in Index Register 
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SUBROUTINE MNEMONIC 

A ADDBX 

B SUBXAB 

C SUBABX 

D SUBAX 

E SUBBX 

F ·P2HEX 

10 P4HEX 

11 PRINTA 

12 PMESS 

13 VALAN 

14 INPUTA 

15 CONHB 

16 INDEX 

17 MUL8 

©IC MASTER 1978 

EVK Series 

FUNCTION 

Contents of Accumulator A are added to contents of Index Register. 
Sum is in Index Register 

C<;mtents of Index Register· are subtracted from contents of A & B 
Accumulators. Remainder is in Accumulators A & B 

Contents of Accumulators are subtracted from contents of Index 
Register. Remainder is in Index Register 

Contents of Accumulator A are subtracted from contents of Index 
Register. Remainder is in Index Register. 

Contents of Accumulator B are subtracted from contents of Index 
Register. Remainder is in Index Register 

Two Hexidecimal Characters (one MPU byte) are printed on the TTY 

Four Hexidecimal Characters (two MPU bytes) are printed on the 
TTY 

ASCII Character designated is printed on TTY 

Message designated is printed on TTY 

Character (byte) is checked to see if it is a valid alpha/numeric 
character 

ASCII Character at TTY is input to MPU 

ASCII Character string is scanned looking for a valid Hexidecimal 
number. 

Binary equivalent is returned in Accumulators A & B 

Contents of Accumulator A are multiplied with the contents of 
Accumulator B and the product is added to the contents of the 
Index Register 

Contents of Accumulator A are multiplied with the contents· of 
Accumulator B. Product remains in both Accumulators 
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FEATURES 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 
• 

Eight-Bit Parallel Processing 
Bi-Directional Data Bus 
Sixteen-Bit Address Bus - 65536 Bytes 
of Addressing 
72 Instructions - Variable Length 
Seven Addressing Modes - Direct, Relative, 
Immediate, Indexed, Extended, Implied and 
Accumulator 
Variable Length Stack 
Vectored Restart 
2 Microsecond Instruction Execution 
Maskable Interrupt Vector 
Separate Non-Maskable Interrupt - Internal 
Registers Saved in Stack 
Six Internal Registers - Two Accumulators, 
Index Register, Program Counter, Stack Pointer 
and Condition Code Register 
Direct Memory Access (DMA) and Multiple 
Processor Capability 
Clock Rates - S68AOO - 1.5 MHz 

S68BOO - 2.0 MHz 
• Simple Bus Interface Without TTL 
• Halt and Single Instruction Execution Capability 

BWCK DIAGRAM 
I 

vccj8) 
GND III 
GND (21) 

DATA 

STACK PTR HR 

INDEX HR 

1401 
PROGRAM PROGRAM 

RESET CTR HR CTR lR ,.) 
11m 

lY ~I 
16) INTERRUPT 

NMI CONTROL 

<1>1 
13) 

TIMING AND 

<1>2 
(37) CONTROL 

(2) 
HALT 

VMA 
(5) 

BA 
(7) 

RIW 
(341 

(39) 

TSC A1S A14 All A12 All A10 A9 AS Al AS AS A4 A3 "'.2 A1 A!! 
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S68AOO/S68BOO 

8-Bit Microprocessor 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Vee 
Input Voltage VIN ............ o. -Oo3V to +7.0V 
Operating Temperature Range TA ... 0 •• OoC to +70oC 
Storage Temperature Range Tstg o. 0 -55°C to +150°C 

PHYSICAL DIMENSIONS 
~PIN1IDENTIFIER rr 

I 

.020M.~N .. ~L .200 MAX 
.090 MIN 

.060 2 
M AX 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

D 
1.-595 I 
, .575~ 

""'~D .012 
.008 

.610 

.590 

4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 

PIN CONFIGURATION 
1 

I,~J 
GNO 1. 40 

(331 DO 
HALT 39 

(321 
01 ,,1 38 

(311 
02 IRQ 37 

1301 
03 VMA 36 

1291 
04 NMI 35 

(28) 05 
BA 34 (27) 

06 
VCC 33 (261 

07 
~v Sii8AOU L---...J 
Al 10 

A2 11 S68800 

A3 12 

A4 13 

A5 14 

A6 i5 

A7 16 25 

A8 17 24 

A9 18 23 

Al0 19 22 

All 20 21 

RESET 

TSC 

~2 

OBE 

RIW 

DO 

A15 

A14 

A13 

A12 

GNO 
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S6800/S68AOO/S68BOO 

ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V, ± 5%, VSS = 0, TA unless otherwise noted.) 

SYMBOL· CHARACTERISTICS MIN TYP 

VIH Input High Voltage (Normal Operating Levels) Logic VSS + 2.0 -

VIHC <t>1, <t>2 VCC -0.6 -

VIL Input Low Voltage (Normal Operating Levels) Logic VSS - 0.3 -

ViLC <t>1, <t>2 VSS - 0.3 -

lIN Input Leakage.Current 
(YIN = 0 to 5.25V, VCC = Max) Logic * - 1.0 
(VIN = 0 to 5.25V, VCC = O.OV) <t>1, <t>2 - -

ITSI Three-State (Off State) In put Current OO-D7 - ~.O 
VIN = 0.4 to 2.4V, VCC = Max AO - A15, R/W - -

VOH Output High Voltage 
(ILOAD = - 205~Adc, VCC = Min) OO-D7 VSS + 2.4 -
(ILOAD = - 145~Adc, VCC = Min) AO -·A1S, 

R/W, VMA VSS + 2.4 -

(ILOAD = - 100~Adc, VCC = Min) BA VSS + 2.4 

VOL Output Low Voltage - -
(ILOAD = 1.6mAdc, VCC = Min) 

Po Power Dissipation - 0.5 

CIN Capacitance # 
(VIN = 0, TA = 25°C, f = 1.0 MHz) <t>1 - -

¢2 - -
DO-D7 - 10 

Logic Irlputs - 6.5 

COUT AO - A15, R/W, VMA - -

f Frequency of Operation S68AOO 0.1 
S68OO0 0.1 -

Clock Timing (Figure 1) S68AOO 0.666 -

tCYC Cycle Time S68BOO 0.50 -

PW¢H Clock Pulse Width ¢1, ¢2 - S68AOO 230 -
Measured at VCC - 0.6V ¢1, ¢2 - S68000 180 -

tUT Total ¢ 1 and <t>2 Up Time S68AOO 600 -

S68BOO 440 -

t<t>r, t<t>f Rise and Fall Times 5.0 -
Measured between VSS + 0.4 and Vce - 0.6 

td Delay Time or Clock separation 0 -
Measured at VOV = VSS + 0.6V 

*Except IRQ and NMI, which require Kflpullup [dad resistor for wire·OR capability at optimum operation. 
# Capacitances are periodicallysampied rather than 100% tested. 

©IC MASTER 1978 

MAX UNIT 

VCC Vdc 
VCC + 0.3 

VSS +0.8 Vdc 
VSS + 0.4 

~Adc 

2.5 
100 

10 ~Adc 

100 

Vdc 
-

-

VSS + 0.4 Vdc 

1.0 W 

pF 
35 
70 

12.5 
10 
12 pF 

1.5 MHz 
2.0 
10 
10 ~s 

9500 ns 
9500 

- ns 
-

100 ns 

9100 ns 
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AMII® 
READ/WRITE TIMING 

SYMBOL CHARACTERISTICS MIN 

tAD Address Delay 

C:!' 90 pF -

C = 30 pF -

tACC Peripheral Read Access Time -
tAC = tUT - (tAD + tDSR) 

tDSR Data Setup Time (Read) 60 

tH Input Data Hold Time 10 

tH Output Data Hold Time 10 

tAH Address Hold Time 
(Address, R/W, VMA) 10 

tEH Enable High Time for 
DBE Input 280 

tDDW Date Delay Time (Write) -

Processor Controls 

tPCS Processor Control 
Setup Time 200 

tpcr;tPCf 
Processor Control 
Rise and Fall Time -

tBA Bus Available Delay -

tTSE Three-State Enable -

tTSD Three-State Delay -

I t ...... TU ... Data Bus Enable Down 
UDC 

Time During 4>1 Up Time l50 

tDBE , Data Bus Enable -
r 

tDBE Rise and Fall Times 
f 

CLOCK TIMING WAVEFORM 

1550 

S68AOO 
TYP 

-
-

-

-

-

25 

75 

-

165 

-

-

-

-

-

-

-

S6800/S68AOO/S68BOO 

S68Boo 
MAX MIN TYP MAX 

10n - - 150 IOU 

165 - - 135 

360 - - 250 

- 40 - -

- 10 - -

- 10 25 -

- 10 75 -

- 220 - -

200 - - 160 

- 200 - -

100 - - 100 

270 - - 270 

40 - - 40 

270 - - 270 

I 
- 70 - -

25 - - 25 

Measurement point for 4>1 and 4>2 are shown below. 
Other measurements are the same as for MC6800. 

I Start of Cycle I 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

I~~--------------~l ~ 

~ 
tr 

-~'-----_---.J/ ~ 
READ/WRITE TIMING WAVEFORM 

871235 
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AMII~ S6800/S68AOO/S68BOO 

,-- START CYCLE 

9, _______ ~1 

_-------""" Vcc - O.3V 
<)2 

1----=::--:::o.....J.---------------!H-IIII:o::~ 2.4V 
R/W 

ADDRESS--~--_;:;7,":b~_~,-I~-------------t+~;;;: 
FRDMMPU _____ ..!!.e~~~~~~ ..... -------------W~~ 

VMA 

DATA FROM ___________________ --i2;O~V~~¢:J~~~ 
MEMORY DR 

PERIPHERALS 0.8 V 

677110 ~ DATA NOT VALID 

READ DATA FROM MEMORY OR PERIPHERALS 

START CYCLE 

<o,-______ ...,.;:lt" 

O.4V 

R.'W -t----:-----=:::~-----+_--------4--- O.4V 
2.4V 

ADDRESS ------~~ .... ---...;",j-----+---------~~~ 
FROM MPU ------~~~~~~o;;;;;;;;;....---4_--------~~~ O.4V 

VMA 
--!:~~~::;j.~----t_---------jo.;~~ 2.4V 

DATA FROM --------t----------t~~~~:~~~~~~ MPU 

DBE ~ ""2 ------.... 

617121 

~ DATA NOT VALID 

WRITE DATA IN MEMORY OR PERIPHERALS 
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Features 

o Organized as 128 Bytes of 8 Bits 

o Static Operation 

o Bidirectional Three-State Data Input/Output 

o Six Chip Enable Inputs (Four Active Low, 
Two Active High) 

o Single 5 Volt Power Supply 

o TTL Compatible 

o Maximum Access Time: 
-360ns for S68AIO 
-'250ns for S68BIO 

Block Diagram 

M(23) 

Al (22) 

A2(211 

A3(20) 

A4(T9) 

A5(18) 

A6(11l 

REAOI (16) 
WRITE 

E3 (131 

EO(lOl 

£SITS) 

E4IT4) 

E2 1121 

5 IT 11 

1552 

+ + 111 (24) 

OND Vee (+5V) 

S68A 10/568810 

1024 Bit (128x8) 
Static Read/Write Memory 

General Description 

The S68AIO and S68BIO are static 128x8 Read/Write 
Memories designed and organized to be compatible 
with the S68AOO and S68BOO Microprocessors. Inter
facing to the S68AIO and S68BIO consists of an 8-bit 
bidirectional data bus, seven address lines, a single 
Read/Write control line, and six chip enable lines, 
four negative and two positive. 

For ease of use, the S68AIO and S68BIO are a totally 
static memory requiring no clocks or cell refresh. The 
S68AIO and S68BIO are fabrieated with N-channel 
silicon gate depletion load technology to be fully 
DTL/TTL compatible with only a single +5 volt power 
supply required. 

Pin Configuration 

(2) 00 

(3) 01 

ONO rll 24 h Vee (4) 02 

(5) 03 ,t 23 A{) 

(6) 04 
01 3 22 Al 

(7105 

(8) 06 
02 4 21 A2 

(9) 07 03 5 20 A3 

04 6 S68Al0 19 A4 

05 S68810 18 A5 

06 8 17 A6 

07 9 16 RM 

~~" 15 E5 

El 11 14 E4 

E2 12 13 E3 
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AM1I® S68A 1 0/S6881 0 

Absolute Maximum Ratings 

Supply Voltage - 0.3V to +7.0V 
Input Voltage - 0.3V to +7.0V 
Operating Temperature Range 
Storage Temperature Range 

DC Characteristics (V CC = +5.0V ± 5%, V SS = 0, T A = 0° C to +70° C unless otherwise noted.) 

Symbol Parameter Min. Typ. Max. Units Conditions 

lIN Input Current 2.5 p.Adc VIN = OV to 5.25V 
(An' R/W, CSn, CSn) 

VOR Output High Voltage 2.4 Vdc IOH = -20ppA 

VOL Output Low Voltage 004 Vdc IOL = l.OmA 

ILO Output Leakage Current 10 pAdc CS = O.SV or CS = 2.0V, VOUT = OAV 
(Three -State ) to 2AV 

ICC Supply Current SO mAdc V CC = 5.25V, all other pins grounded, 
TA = O°C 

AC Characteristics 
Read Cycle (VCC = +5.0V ±5%, VSS = 0, TA = O°C to +70°C unless otherwise noted.) 

S6SAI0 S6SBI0 

Symbol Parameter Min. Max. Min. Max. Units 

tcyc(R) Read Cycle Time 360 250 ns 

tacc Access Time 360 250 ns 

tAS Address Setup Time 20 20 ns 

tAH Address Hold Time 0 0 ns 

tDDR Data Delay Time (Read) 220 ISO ns 

tRCS Read to S~lect Delay Time 0 0 ns 

tDHA Data Hold from Address 10 10 ns 

tH Output Hold Time 10 10 ns 

tDHW Data Hold from Write 10 60 10 60 ns 

Write Cycle (VCC = +5.0V ±5%, VSS = 0, TA = O°C to +70°C unless otherwise noted.) 

S6SAI0 S6SBI0 

Symbol Parameter Min. Max. Min. -Max. Units 

tcyc(W) Write Cycle Time 360 250 ns 

tAS Address Setup Time 20 20 ns 

tAH Address Hold Time 0 0 ns 

tcs Chip Select Pulse Width 250 210 ns 

twcs Write to Chip Select Delay Time 0 0 ns 

tDSW Data Setup Time (Write) SO 60- ns 

tH Input Hold Time 10 10 ns 
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568A 10/568810 

Read Cycle Timing 

1"":.-------------- IcvclRI-------------+-i 

ADDRESS 

CS 
O.8V 

IOOR 

2.0V 
cs 

IRCS 

2.0V 
R/W 

DATA OUT -------------< 

~DON.TCARE 
Note: CS and CS can be enabled for consecutive read cycles provided R/W remains at VIH. 

Write Cycle Timing 

.... 141--------------t"yCIWI-------------

1 

+-I-I 

"'"'~ ---=>d~~::'''-------,,,J----.iM~--

l.W 

cs 

O.BV 

R!W 
O.8V 

~ tl-4----" IOSW-----+l tH r-~ 
""" ~ .... 1."..,O:".,V-----O-A-TA-I-N-ST-A8-L-E------.J~ 

1554 

~DDN'TCARE 

Note: CS and CS can be enabled for consecutive write cycles provided R/W is strobed to VIH before or 
coincident with the Address change, and remains high for time tAS. 
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AC Test Load 

RL = 2.5k 

TEST POINT o-..... ---4..--1ICl-~ MMD6150 
OR EDUIV 

130pP 

-Includes Jig Capacitance 

©IC MASTER 1978 

MMD7000 
OR EDUIV 

Physical Dimensions 

S68A 1 0/S6881 0 

o TIFIER / INll EN 

I-

/' 

.590 

V 

13 

MARKINGS 
ON LID 

SURFACE 
ONLY 

[

.610

J 
nl--~ 

-/1--15'MAX 
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Features 
o 8-Bit Bidirectional Data Bus for 

Communication with the MPU 

0 Two Bidirectional8-Bit Buses for Interface 
to Peripherals 

0 Two Programmable Control Registers 

0 Two Programmable Data Direction Registers 

0 rFour Individually-Controlled Interrupt Input 
Lines: Two Usable as Peripheral Control 
Outputs 

0 Handshake Control Logic for Input and 
Output Peripheral Operation 

0 High-Impedance Three-State and Direct 
Transistor Drive Peripheral Lines 

0 Program Controlled Interrupt and 
Interrupt Disable Capability 

0 CMOS Compatible Peripheral Lines 

Block Diagram 

ilffiA" 

i1Ii!8J1 

871MII 

Note: 

S68A21/S68B21 

Peripheral Interface Adapter (PIA) 

39 CA2 

J 'PAl 

S PA3 

6 PA4 

7 p~~ 

12P82 

14P84 

IS peS 

16P86 

UPS7 

I'CSI 

General Description 

The S68A21/S68B21 are peripheral Interface Adapters 
that provide the universal means of interfacing peripheral 
equipment to the S68AOO and the S68BOO Microprocessing 
Units (MPU). This device is capable of interfacing the MPU 
to peripherals through two 8-bit bidirectional peripheral 
data buses and four control lines. No extemallogic is re
quired for interfacing to most peripheral devices. 

The functional configuration of the PIA is programmed 
by the MPU during system initialization. Each of the pe
ripheral data lines can be programmed to act as an input 
or output, and each of the four control/interrupt lines may 
be programmed for one of several control modes. This 
allows a high degree of flexibility in the overall operation 
of the interface. 
The PIA interfaces to the S68AOO/S68BOO MPUs with an 
eight-bit bidirectional data bus, three chip select lines, two 
register select lines, two interrupt request lines, read/write 
line, enable line and reset line. These signals, in conjunction 
with the S68AOO/S68BOO VMA output, permit the MPU 
to have complete control over the PIA. VMA may be uti
lized to gate the input signals to the PIA. 

Absolute Maximum Ratings 
Supply Voltage ................ -O.3V to +7.0V 
Input Voltage ................. -O.3V to +7.0V 
Operating Temperature Range ........ oOe to +70o e 
Storage Temperature Range .•. . . .. -55°e to +150oe 

Pin Configu'ration Physical Dimensions 
PIN I IDENTIFIER 

GND '. 40 CAl 

PAD 39 CA2 

PAl 38 ililiA 
PA2 31 IR08 

PA3 36 RSO 

PA4 3S RSI 

PAS 34 ifEID 
PA6 33 DO 

PAl 9 S68A21 32 01 

~&G o. J' 02 

P81 11 S68821 30 03 

P82 12 29 04 

PB3 13 28 05 

PB4 14 21 06 

PB5 15 26 01 

25 E 

I 

I 

.OZQMIN'I,:L .ZOO MAX. 
.090MIN.~ , 

n ~~ 
2.060 6 ~35 
Mt ! DI~ 

1

1: • ~.~ 
11 30 
12 29 
13 28 

PU~ 19 22 
20 21 

\.-.595---l 
o .575--' 

24 CSI 

23 CS2 

22 CSO 

21 RtW 

877255 'n 15'MAX"~l .012 
.008 , ::~:--+t 

This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is advised that 
normal precautions be take~ to avoid application of any votage higher than maximum rated voltages to this hJ.gh impedance circuit. 
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S6820/S68A21/S68821 

Electrical Characteristics (Vee = +5.0V ±5%, VSS = 0, TA = oOe to +70°C unless otherwise noted.) 
-

Symbol Parameter Min. Typ. . Max. Units Conditions 

VIH Input High Voltage VSS+2.0 VCC Vdc 

VIL Input Low Voltage VSS- 0.3 VSS+0.8 Vdc 

lin Input Leakage Current RjW, Reset, RSO, RSl, CSO, CS2, 1.0 2.5 IlAdc Yin = OVdc to +5.25Vdc 
CSl,CAl, CBl, Enable 

ITSI Three-State (Off State) Input Current DO-D7, PBO-PB7, CB2 2.0 10 IlAdc Yin = 004 Vdc to 204 Vdc 

IIH Input High Current PAO-PA7, CA2 - 200 -400 IlAdc VIH = 2.4Vdc 

IlL Input Low Current PAO-PA7, CA2 -1.3 - 204 mAdc VIL = Oo4Vdc 

VOH Output High Voltage 
DO-D7 VSS+204 Vdc ILoad = - 2051lAdc 

Other Outputs VSS+2.4 Vdc I Load = - 20011 Adc 

VOL Output Low Voltage 
DO-D7 VSS+Oo4 Vdc I Load = 1.6mAdc 

Other Outputs VSS+Oo4 Vdc ILoad = 3.2mAdc 

IOH Output High Current (Sourcing) 
DO-D7 - 205 IlAdc VOH = 204Vdc 

Other Outputs -100 IlAdc 
PBO-PB7, CB2 -1.0 - 2.5 - 10 mAdc Va = 1.5 V dc, the current 

for driving other than TTL, 
e.g., Darlington Base 

ILOH Output Leakage Current (Off State) IRQA, IRQB 1.0 10 IlAdc VOH = 204Vdc 

PD Power Dissipation 550 niW 

Cin Capacitance 
DO-D7 12.5 pF Yin = 0, TA = +25°C, 

-- PAO-PA7, PBO-PB7, CA2, CB2 10 pF f = 1.0MHz 
Enable, R/W, Reset, RSO, RSl, CSO, CSl, CS2, CAl, CBl 7.5 pF 

Cout IRQA, IRQB 5.0 pF 

Note: The PAO-PA7 Penpheral Data hnes and the CA2 Peripheral Control hne can drive two standard TTL loads. In the input mode, the 
internal pullup resistor on these lines represents a maximum of 1.5 standard TTL loads. 

Timing Characteristics (V CC = +5.0V ± 5%, V SS = 0, T A = 00 C to +700 C unless otherwise noted.) 

MC68A2l MC68B2l 
Symbol Parameter Min. Max. Min. Max. Units Conditions 

tpDSU Peripheral Data Setup Time 135 100 ns 

tpDH Peripheral Data Hold. Time 0 0 ns 

tcA2 
Delay Time, Enable Negative Transition 

0.670 0.5 /.IS to CA2 Negative Transition 

tRSl 
Delay Time, Enable Negative Transition 

0.670 0.5 /.IS to CA2 Positive Transition 

tr, tf 
Rise and Fall Times for CAl and CA2 

1.0 1.0 
Input Signals /.IS 

tRS2 
Delay Time from CAl Active Transition 

1.35 1.0 /.I·S 
to CA2 Positive Transition 

tpDW 
Delay Time, Enable Negative Transition 

0.670 0.5 /.IS to Peripheral Data Valid 

Delay Time, Enable Negative Transition 
VCC - 30% VCC; 

tcMOS to Peripheral CMOS PAO-PA7, CA2 1.35 1.0 /.IS 

Data Valid 
Figure 6, Load C 

tCB2 
Delay Time, Enable Positive Transition 

0.670 0.5 /.IS 
to CB2 Negative Transition 

tDC 
Delay Time, Peripheral Data Valid to 

20 20 ns 
CB2 Negative Transition 

tRSl 
Delay Time, Enable Positive Transition 

i 0.670 0.5 /.IS to CB2 Positive Transition 

PWCT 
Peripheral Control Output Pulse Width, 

550 550 ns 
CA2/CB2 

tr, tf 
Rise and Fall Time for CBl and CB2 

1.0 1.0 
Input Signals /.IS 

tRS2 
Delay Time, CBl Active Transition to 

1.35 1.0 /.IS CB2 Positive Transition i 
tIR 

Interrupt Release Time, IRQA and 
I 1.1 I 0.85 /.IS IRQB i i : 

tRS3 Interrupt Response Time 1.0 I 1.0 i /.IS 

PWI Interrupt Input Pulse Width 500 500 , ns 

tRL Reset Low Time* 0.66 0.5 /.IS 
- - ---

'Th~ Reset Im~ must be hIgh a mmlmum of 1.O~s before addressmg the PIA. 
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Peripheral Data Setup Time 
(Read Mode) . 

PAOPA7~10V 
PBOPB1. ~O~BV_· _______ _ 

lPOSU~ 

;1 24V 
ENABLE ____ ---J 

CA2 Delay Time 
(Read Mode; CRA-5 = CRA-3 = 1, 
CRA-4 = 0) 

ENABLE 

tCA2 

F 14V 

* Assumes part was deselected during the ~revious E pulse. 
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~MII® S6820/S68A21/S68821 

A.C. (Dynamic) Characteristics Loading = 30pF and one TTL load for PAO-PA7, PBO-PB7, CA2, CB2 
= 130pF and one TTL lo~d for DO-D7, IRQA, IRQB 

(V CC = +5.0V ±5%, TA = O°C to +70°C unless otherwise noted.) 
Bus Timing Characteristics (V CC = +5.0V ±5%, V SS = 0, TA = O°C to +70°C unless otherwise noted.) 

Read 

Symbol 

tcycE 
PWEH 

PWEL 

tAS 

tDDR 

tH 

tAH 

tEr' tEf 

Write 

Symbol 

tcycE 
PWEH 

tDSW 

Parameter 

Enable Cycle Time 

Enable Pulse Width, High 

Enable Pulse Width, Low 

Setup Time, Address and R/W Valid to 
Enable Positive Transition 

Data Delay Time 

' Data Hold Time 

Address Hold Time 

Rise and Fall Time for Enable Input 

Parameter 

Enable Cycle Time 

Enable Pulse Width, High 

Enable Pulse Width, Low 

Setup Time, Address and R/W Valid to 
Enable Positive Transition 

Data Setup Time 

Data Hold Time 

Address Hold Time 

Rise and Fall Time for Enable Input 

CA2 Delay Time 
(Read Mode; CRA-5 = 1, CRA-3 = CRA-4 = 0) 

ENA8LE~ 

.

'" :~~ 
, l/poV 

'" L",,~~ 
CA2 

O.4V 

8))261 

Peripheral CIVIOS Data Delay Times 
(Write Mode: CRA-5 = CRA-3 = 1, CRA-4 = 0) 

8))262 

1558 

ENABLE 

o 4V 

ICMOS-.r-~ 
IPWO ~ ;1- - - - - Vcc - 30% Vcc 

X2.4V 

rA? 0.4'1 

--------~ ~---------------

~-- .... ---- S6~R?1 _..- ........ 
Min. Max. Min. Max. Units 

0.666 0.50 fJS 

0.280 0.22 fJS 

0.280 0.21 fJS 

140 70 ns 

220 180 ns 

10 10 ns 

10 10 ns 

25 25 ns 

S68A21 S68B21 
Min. Max. Min. Max. Units 

0.666 0.50 fJS 

0.280 0.22 fJS 

0.280 0.21 fJS 

140 70 ns 
" 

80 60 ns 

10 10 ns 

10 10 ns 

25 25 ns 

Peripheral Data and CB2 Delay Times 
(Write Mode; CRB-5 = CRB-3 = 1, CRB-4 = 0) 

ENABLE 
\04V / 

___ ~_ f..-,po_w __ __ 

2.4V 
PBn PBI 

______ ~/~~0~4V ____ ------

f.-IDC -1 
C82 24V ,'-____ _ 

877263 

CB2 Note: CB2 goes low as a result of the positive transition of Enable. 

877764 

CB2 Delay Time 
(Write Mode; CRB-5 = CRB-3 = 1, CRB-4 = 0) 

J----
ENABLE I! 2.4V 

:::j '-.,,' ~ r "". ----- I 2.4V t-----

C82 ~ OAV ;1 
* Assumes part was desele~ted during the previous E pulse. 
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CB2 Delay Time 
(Write Mode; CRB-5 = 1, CRB-3 = CRB-4 = 0) 

( 

tr,tf 

CBI 

CB2 

''''~ ,.".---J '" L 
04V~1 

877265 * Assum'es part was deselected during any previous E pulse. 

RESET Low Time 

877267 

*The Reset line must be aVIH for 'a minimum of LOps 
before addressing the PIA. 

Bus Write Timing Characteristics 
(Write Information into PIA) 

ENABLE 

AS. CS, R W 

DATA BUS 

877169 

Peripheral Control Output Pulse Width 

877171 

CA2 
CB2 

©IC MASTER 1978 

S6820/S68A21/S68821 

IRQ Release Time 

877166 

Bus Read Timing Characteristics 
(Read Information from PIA) 

877168 

Peripheral Data Hold Time 
(Read Mode) 

ENABLE 0 8V 

~:~:::----Q' ~~~~"" 
-------

877270 

Interrupt Pulse Width and IRQ Response 

877171 

CAl. C 

CB1, C 

PWI 

A2 X 2.0V 

B2 O.BV 

IRQB 

'RS3· 

* Assumes I nterrupt Enable Bits are set. 

~ 

~ 
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S6831A/B/C 

16,384 Bit (2048 x 8) ROM 
ADVANCED PRODUCT DESCRIPTION 

Aft~ 
Al 

A2 

A3 

A' 

A5 

A' 

A7 

.... 
AS 

Al0 

EO' 
El' 
U' 

ADDRESS 

DECODE 

MEMORY 

MATRIX 

• AcIM ..... cMfinld by 1he cuotomIr. 

117603 
BLOCK DIAGRAM 

GNO 

DO 

01 

02 

D3 

D' 

05 

06 

DJ 

EO 

EI 

Vee 

• 
• 
• 
• 
• 
• 
• 
• 

AD 

Al 

A2 

"3 

," 
A5 

106 

107 

AI 

"9 

AID 

E2 

A1 

AI 

AS 

AIO 

AO 

A' 

102 

103 

M 

"5 

Ai 

GNO 

Vee 

DO 

01 

D2 

03 

D' 

05 

06 

07 

EO 

El 

'E2 

Maximum Access Time = 450 ns @ CL = 130 pF 
Low Power ISO mW avg. 
Organized as 2048-Bytes of 8 Bits 
Static Operation 
Three-State Data Output 
3 Chip Enable Inputs (Mask Programmable) 
The S6831 is pinout similar with the S6830 
The S6831 A is pinout compatible with the 
2316A,8316A 

• 
• 
• 
• 

A1 

A' 
A5 

A' 
A3 

A2 

Al 

All 

DO 

01 

02 

GNO 

DO 

" "'AD PlASliC 'A(IAGI 

~ 11!>O .. I r 100 ---I 
; jMAJ(1 ,-I~MJ I 

~
---- -----i~'--' 

i , IJ:.o., '. r -r I~' ',: • .1 

IMINI L IMAXI I " 
100 0110 010 ~I-

\1621 'NOM' ,M''', lNOMI r 
PIN/PACKAGE CONFIGURATION 

\1'" 

The S6831 B is pinout compatible with the Intel 
2316B, MC68317 
The S6831 C is pinout compatible with the 
EA4600 
Single s-Volt Power Supply 
TTL Compatible Input/Output 

FUNCTIONAL DESCRIPTION processors and other demanding applications with simple inter
face requirements. The device will operate from a single +5V 
supply and is manufactured with a N-channel silicon gate 
depletion load technology. This device is available in all 
common high density ROM pinouts. 

The S6831/A/B/C is a 16,384 bit Read Only Memory 
organized 2K words x 8 bits. This ROM has been designed to 
supply large bit storage, high performance memory for micro-

ABSOLUTE MAXIMUM RATINGS (See Note I) 

Supply Voltage Vee 

Input Voltage Vin 

- 0:5 to + 7.0V 

- 0.5 to + 7.0V 

Operating Temperature Range TA 

Storage Temperature Range Tstg 

o to + 70°C 

- 55 to + ISO°C 

NOTE J Permanent device dilmage may m:cur if ABSOLUTE MAXIMUM RA TlNGS are exceeded. Functional operation should be restricted to 
RECOMMENDED OPERA TlNG CONDITIONS. f;xposure to higher than recommended voltages for extended periods of time could affect 
device reliability. 
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DC (STATIC) CHARACTERISTICS (Vee = + 5 Volt ± 5%; TA = O°C to + 70°C) 

RECOMMENDED DC OPERATING CONDITIONS 

Symbol Parameter Min. Typ. 

VIH Input High Voltage (Norm. Op. Levels) 2.0 -

VIL Input Low Voltage (Norm. Op. Levels) - 0.5 -

II Input Current (\) = 0 to 5.25 V) - -

VOH Output High Voltage (lOH =-lOO,uA) 2.4 -

VOL Output Low Voltage (lOL = 2.1 rnA) - -

IlOH Output Leakage Current - -

(Vo = 2.4, E= 0.4V, E = 2.4V) 

IlOl Output Leakage Current - -

(Vo= 0.4V,E = O.4V, E = 2.4V) 

fcc Supply Current - 30 
(Vee = 5.25V, TA = O°C) 

CAPAC IT ANCE 

Symbol Characteristic Min. Typ. 

Cin Input Capacitance - -

Cout Output Capacitance - -

AC (DYNAMIC) CHARACTERISTICS Vee = + 5 Volt ± 5%; TA = O°C to + 70°C 

READ CYCLE (All timing with tr = tf = 20 ns, Load of Figure 1) 

Symbol Characteristic Min. 

tcyc (R) Read Cycle Time 450 

tED Output Enable Delay Time -

tDD Output Disable Delay Time 10 . 
tAce Read Access Time -

READ CYCLE TIMING 

Max. Unit 

5.25 Vdc 

0.8 Vdc 

2.5 ,uAdc 

- Vdc 

0.4 Vdc 

10 ,uAdc 

10 J.lAdc 

mAdc 

Max Unit 

7.5 pF 

10 pF 

Max. 

-

200 

150 

450 

~",~--~ .... ~ •...•..... ~-~~.~ .•• ~~C'~ ___ ~~:~;f __ 2._w-~--R-I---\-J~~~ __________ __ 

.O.4V I 
2.4V-------------~ 

ENABLE I 'It O.IV j 2.W 
o.4V - _.J'_ ____ --J 

_.tED tOO -...-I 
2.4V -~'-... ~~¥:J,.2.-W----~""'1 

-FLOATING" 'O.IV ~ 
O.4liV ---=-=:..:..:..;.:..;.:.;.;;..----:~------

Dout 

o DON'T CARE 

51121 

©IC MASTER 1978 

S6831 AlBIC 

Conditions 

Conditions 

f= 1.0 MHz 

TA = 2SoC 

Unit 

ns 

ns 

ns 

ns 
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AMII® S6831 AlBIC 
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FIGURE I -- AC TEST LOAD 

J
S.ov 

RL = 2.Sk 

v--...-.......-, MM06150 ,: I:::: 
-'ncludes Jig Capacitance 

!J1621 

CUSTOM PROGRAMMING 

The preferred method of pattern submission is the AMI 
Hex format as described below with its built-in address space 

mapping and error checking. This is the format produced by 
the AMI Assembler/Loader. The format is as follows and may 
be on paper tape, punched card or other media readable by 
AMI. 

ASCII 
Character 

2 

3-4 

5.6.7.8 

9 •... ,N 

N+ l,N+2 

Description 

Start of record (S) 

Type of record 

o - Header record 

1 - Data record 

9 - End of file record 

Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied by two fo get 
the number of characters to the end of the record. (This includes checksum and address data.) Records may 
be of any length being defined in each record by the byte count. 

Address Value 

The memory location where this record is to be stored. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one's complement of the additive summation (Without carry) of the data bytes, the address, and the 
byie count. 

AMI will accept the input format used for the EA4600 or for the Intel 8316A or B in addition to the above format. 

EXAMPLE: S 1 1 3 0 0 0 0 4 9 E 9 FlO 3 2 0 F 0 4 9 3 1 3 9 F 7 2 0 0 0 F 5 E 0 F 0 0 1 1 0 
S 9 0 3 0 0 0 0 F C 

~Q X 

8:5 * ~ w(.) ~ a: 
a:w z Q :E 
u.a: ;::) Q ;::) 
Cu. 0 < en 
~o u ~. ~ 
a::w w a: ~ ~ 

~~ 5 ~ ~ ~ 
11 rl~,'---------A \~ 
S 1 1 3 000 0 4 9 E 9 FlO 3 2 0 F 049 3 139 F 1 2 0 0 0 F 5 E 0 F 001 1 0 
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86834 

4096 Bit (512 x 8) Erasable and Electrically 

FEATURES 

• • 
• 
• 
• 
• 
• • • • • 

On-Board Programmability 
Fast Access Time - 500 ns Typ. 
Pin Configuration Similar to the S6830 

lKx8 Bit ROM 
High Speed Programming - Less than 1 Minute for 

all 4096 Bits 
Programmed with R/W, CS and VpROG Pins 
Completely TTL Compatible - Excluding the 

VpROG Pin during Read and Write 

Ultraviolet Light Erasable - Less than 10 Minutes 
Static Operation - No Clocks Required 
Three-State Data I/O 
Standard Power Sup.plies +5V and -12V 
Mature P-Chan Process 

BLOCK DIAGRAM 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

GSO 
RW OR CSI 

- ---- ----- ---- --- --- --
- t----
- t----
- r-

----4_ 
- r-

Vcc 

I 

X DECODER 

Y DECODER 

CONTROL 
lOGIC 

T 

GNO VGG 

I I 

~ 
64,64 BIT 

-,. PROM ARRAY 

.. 
YGATING , 

SENSE AMPLIFIERS 
J.STATE 

INPUT/OUTPUT 
BUfFERS 

0001020304050607 

FUNCTIONAL DESCRIPTION 

The S6834 is a high speed, static, 512 x 8 bit, eraseable and 
electrically programmable read only memory designed for use 
in bus-organized systems. Both input and output are TTL com
patable during both read and write modes. Packaged in a 24 pin 
hermetically sealed dual in-line package the bit pattern can be 
erased by exposing the chip to an ultra-violet light source 
through the transparent lid, after which a new pattern can be 
written. 

. Reprogrammable ROM 

PIN/PACKAGE CONFIGURA nON 

GNO Ao 

DO Al 

01 A2 

~ 21 A3 

03 A4 

04 19 A5 
56834 

05 18 A6 

Os 17 A7 

07 16 A8 

VGG 10 15 cs 

VPROG 11 14 R/W 

Vcc 12 13 NC 

TYPICAL APPLICATIONS 

• ROM Program Debugging 
• Code Translation 
• Microprogramming 
• Look-up Tables 
• Random Logic Replacement 
• Programmable Waveforms 
• Character Generation 
• Electronic Keyboards 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to VSS 
except the VPROG pin ........... +O.3V to - 20V 
Voltage on the VPROG pin 
relative to VSS ........•........ +O.3V to -55V 
Operating Temperature ............. O°C to +70°C 
Storage Temperature (programmed) .. -55°C to +85°C 
Storage Temperature 
(unprogrammed) . . . . . . . . . . . . .. -55°C to +150°C 

NOTE: This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
it is advised that nonnal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 
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86834 

DC (STATIC) CHARACTERISTICS (VCC = +5.0V ± 5%, VGG = -12.0V ± 5% TA = 0 -70°C unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN MAX UNIT 

VIL INPUT VOLTAGE LOW 0.8 V 

VIH INPUT VOLTAGE HIGH VCC -2.25 VCC to .3 V 

VOL OUTPUT VOLTAGE LOW 004 V 

I IOL = 1.6 rna 

VOH OUTPUT VOLT AGE HIGH 2.4 V 

IOH = 200~A 
III INPUT LEAKAGE CURRENT 10 pa 

IW OUTPUT LEAKAGE CURRENT 20 pa 
CS=5V 

IGG V GG SUPPLY CURRENT 45 rna 

ICC V CC SUPPLY CURRENT 50 rna 

Po POWER DISSIPATION 750 mw 

NOTE: Program input VpROG may be tied to VCC during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN 
MAX 

UNIT (6834) (6834-1) 

TACC ACCESS TIME 575 750 ns 

TCO CHIP SELECT TO 300 400 ns 

OUTPUT DELAY 

TOO CHIP DESELECT TO 250 325 ns 

OUTPUT DELAY 

PROGRAM CHARACTERISTICS (R/W Gnd' Program pulse rise and fall time (10% to 90%) are both at Ips max). 

I SYMBOL I CHARACTERISTICS I MIN I UA Y I fTNIT _. -' ............ - _.a. ... 

TAS ADDRESS SET UP TIME 10 ps 

Tess CHIP SELECT SET UP TIME 10 ps 

TDS DAT A SET UP TIME 10 ps 

TAH ADDRESS HOLD TIME 10 ps 

TCSH CHIP SELECT HOLD TIME 10 ps 

TDH DATA HOLD TIME 10 J.IS 
T __ 

IPWL PROG RAM PULSE WiDTH I 3 I 5 ms 

LOW 

TpWH PROGRAM PULSE WIDTH 500 J.IS 

HIGH 

VpROG* PROGRAM AMPLITUDE -55 -50 V 

IpROG PROG RAM CURRENT 35 rna 

TWS WRITE SET UP TIME 10 J.IS 

TWH WRITE HOLD TIME 5 J.IS 

TRS READ SET UP TIME 10 J.IS 

*Note that in the WRITE mode the MIN va1ue of VPROG should not be exceeded and that chip select, address, and data 
lines may remain at TTL level, as in the READ mode. 
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TEST CONDITIONS READ CYCLE TIMING WAVEFORMS 

TYPE 1 
INPUT 

+5V 

PROGRAMMING CYCLE TIMING WAVEFORMS 

DATA 

THREE STATE 
IHIGH ZI 

v:--------·-------~ 

~tacc-----II .. I 

86834 

\.._---

(HI ZI 

RfW 
1F~~--------------------------------------~~~$----------------------------

\ 

ADDRESS ___ _ 

CS 

--------------~r--
DATA 

IpWH 

t----IpWL----f 

FIRST PULSE 

READ/PROGRAM/READ CYCLE TIMING WAVEFORM 

R/W 

~ --~--------~------------------------!F-----------------~----------~~-----------

DATA 

VPROG 

REAl) 
MODE 

--------~~---------

--------~r---------

PROGRAM MODE 
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86834.' 

CONTROL FUNCTION TRUTH TABLE 

CS R/W VPROG 

0 0 VPROG 
0 1 Vee 
1 X X 

OPERATION 
Initially, and after each erasure, all bits of the 6834 are in the 
logic "0" state (output 0 volts). Data is stored by selectively 
programming a logic "1" into tre desired bit locations. The R/W 
input (pin 14) is used to select the desired mode of operation. 
When the R/W input is at logic. ''0'' the chip is in the write 
enable mode of operation, The outputs (01 -08) are disabled 
(floating) with the corresponding pins becoming the data inputs 
(01 ~ DIN 1 etc.). The word address is selected in the same 
manner as in the read mode. Data to be programmed are pre
sented 8 bits in parallel and after the address and data are set 
up a programming pulse (Vp -50 volts) is applied. VPROG 
electrically writes the data into the memory array. Writing may 
be inhibited by deselecting the chip with the CS input at a 
logic "1" during the write cycle. This fe~ture allows true "on 
board" programming in bus organized systems where the R/W 
and VPROG inputs are common and the device to be pro
grammed is selected by means of the chip select input as during 
read operations. 

INTERFACE DESCRIPTION 

Pin Label 

MODE OUTPUTS 

Write Active Data Inputs 

Read Active 

Standby Floating 

The amount of program energy required to insure memory 
retentiory' may be defined as a function of the number of 
program pulses (N) times the program pulse width (tpw) 
(N x tpw ~ 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 pro
gram pulSeS are required. 

The read operation is accomplished by a logic" 1 " at the R/W 
input with the program input connected to V SS potential. 
True data (data out = data in) is valid after the address is stable. 
The CS input will disable (float) the outputs when at a logic 
"1" to allow or tie capability. 

Erasure is accomplished by exposing the array to a high inten
sity ultra-violet light source (such as, Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54) for a period of 7 to 10 minutes. 
The clear optical lid should be approximately one inch away 
from the lamp tubes. 

Function 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

DO 
DI 
D2 
D3 
. 1)4 

Data Lines - with the R/W line selected for Read (VIH), the Data Lines (DO through D7) 
are set to retlect the contents of the selected memory location. When the R/W line is set for 
Write (V IL), the Data Lines are input to the addressed location of the 6834 when VPROG is 
present. The Data Bus output drivers are three-state devices that remain in the high impedance 
(cft) st~te \vhen CS is in·the \'IH 5t~te ufw"hcii R/W is .'-1 tht 'v'IL ~iaic . 

(8) 
(9) 

(14) 

(15) 

(II) 

(24) 
(23) 
(22) 
(21) 
(20) 
(J9) 
(18) 
(17) 
(16) 

DS 
D6 
D7 

R/W 

cs 

VpROG 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 

Read/Write - When this input line is set to VIH, the device is in the Read mode, a low (VIL) 
signal puts it into the Write mode. 

Chip Select - This input line must be set to VIL for a Read or Write operation to be per· 
formed. When it is High (VIH) the output data bus is set to a high·impedance three-state 

condition and disables the Write opeiation. 

Program - In the Write mode, a programming pulse (-SOV dc) at this input causes the 
data at the Data Lines to be stored in the selected address. This pin should be tied to Vee for 
normal Read operations. 

Address Lines - These lines select the 8 bit word in memory for Read or Write operation 

j 
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\AMII® S68A50/S68850 

Features 
o 8 Bit Bidirectional Data Bus for 

Communication with MPU 

o False Start Bit Deletion 

o Peripheral/Modem Control Functions 

o Double Buffered Receiver and Transmitter 

. 0 One or Two Stop Bit Operation 

o Eight and Nine-Bit Transmission with 
Optional Even and Odd Parity 

o Parity, Overrun and Framing Error Checking 

o Programmable Control Register 

o Optiona1 7 1, 716, and 764 Clock Modes 

o Up to 500,000 bps Transmission 

Absolute Maximum Ratings 
Supply Voltage ................ - O.3V to +7.0V 
Input Voltage ................. -O.3V to +7.0V 
Operating Temperature Range ........ oOe to +70o e 
Storage Temperature Range ....... - 55°e to +150oe 

Block Diagram 

CTX .;...;141-+-__________ -1 

Asynchronous Communication 
Interface Adapter (ACIA) 

General Description 
The S68A50 /S68B50 Asynchronous Communications
Interface Adapter (ACIA) provides the data formatting 
and control to interface serial asynchronous data com
munications to bus organized systems such as the 
S68AOO /S68BOO Microprocessing Units. 

The S68A50/S68B50 includes select enable, read/ 
write, interrupt and bus interface logic to allow data 
transfer over an eight- bit bidirectional data bus. The 
parallel data of the bus system is serially transmitted 
and received by the asynchronous data interface, with 
proper formatting and error checking. The functional 
configuration of the ACIA is programmed via the data 
bus during system initialization. Word lengths, clock 
division ratios and transmit control through the Re
quest to Send output may be programmed. For modem 
operation three control lines are provided. 

Pin Configuration 
r-------, 

1141 
E 

CSO 181 
TRANSMIT 

DATA 
REGISTER 

1--____ +-'1:::...61 TXO 

CSI
I101 

m lSI 

RS 1111 

1131 
R.·W 

DO 1221 

1211 
01 

02
1201 

03
11S1 

04
1181 

05
1171 

1161 
06 

(151 
07 

SELECT 
& 

RiW 
CONTROL 

DATA 
BUS 

BUFFERS 

CRX .::;131+-__________ --1 

77677 
Vee = PIN 12 
GROUND = PIN I 
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1--____ r-12--'41 ill 

171 iRO 

1--_____ +1=231 oeD 

1--_____ +"'-151 m 

1--_-----4~-+-'1.;;.;.21 RXO 

877253 

Physical Dimensions 
PIN I IDENTIFIER 

:~--.-. 

:~~ ".oj"" " 

24 MARKINGS 
ONUD 

SURFACE 
ONLY 

090MIN.~.200MAX L595_ 

--- ,I.- .020 MIN 575 

610 
f4-. 590 ---------

~ 
~ ~ 012 

--;1--008 

.---15 MAX 
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=-~=-::;-==II=-=®~ ______________ S_68_A_5_0/_S6_8_B5_0 I 

Electrical Characteristics (Vee = +5.0V ± 5%, V SS = 0, T A = 0° e to +70° e uriless otherwise noted.) 

Symbol Parameter Min. Typ. Max. I Units Conditions 

VIH Input High Voltage VSS+2.0 I VCC i Vdc 

VIL Input Low Voltage VSS-0.3 i VSS+0.8 Vdc 
T ___ 

Input Leakage Current R/'vV,CSO,CSl,CS2,Enable 1.0 2.5 J1Adc ! VIN = "OVdc to 5.25Vdc £IN 

ITSI Three-State (Off State) Input Current DO-D7 i 2.0 10 J1Adc I VIN = O.4Vdc to 2.4Vdc 

VOH Output High Voltage I 

DO-D7 vss+2.41 Vdc ILOAD = - 205J1Adc, 

I Enable Pulse Width <25J1s 
Tx Data, RTS VSS+2.4j Vdc ILOAD = -100J1Adc, 

Enable Pulse Width <25J1s 

VOL Output Low Voltage I IVss+O.4 Vdc ILOAD = 1.6mAdc, 

I i Enable Pulse Width <25J1s 

ILOH Output Leakage Current (Off State) IRQj 1.0 10 IJ1Adc I VOH = 2.4Vdc 

PD Power Dissipation 1 300 525 ! mW 

CIN Capacitance i 

DO-D7 10 I 12.5 pF 
E,Tx,Clk,Rx Clk,R/W,RS,Rx Data, 

CSO,CS1.CS2,CTS,DCD 7.0 7.5 pF VIN = 0, TA = 25°C, 

COUT RTS,Tx Data 10 pF f = 1.0MHz 
IRQ: 5.0 pF 

PWCL Minimum Clock Pulse Width, Low +16, +64 Modes 600 ns 

PWCH Minimum Clock Pulse Width, High +16, +64 Modes 600 ns 

fC Clock Frequency .;.1 Mode 500 kHz 
.;.16, +64 Modes 800 kHz 

tTDD Clock-to-Data Delay for Transmitter 1.0 J1S 

tRDSU Receive Data Setup Time +1 Mode 500 ns -
tRDH Receive Data Hold Time .;.1 Mode! 500 ns 

tIR Interrupt Request Release Time 1.2 J1S 

tRTS Request-to-Send Delay Time 1.0 J1S 

tr,tf Input Transition Times (Except Enable) 1.0* J1S 

*1.0J1 or 10% of the pulse width, whichever is smaller. 

Bus Timing Characteristics (Vee = +5.0V ±5%, VSS = O,TA = oOe to +700 e unless otherwise noted.) 

Read 

[ 

Symbol " I Parameter 
I 

S68A50 S68B50 
Min. I Max. Min. \ Max. Units 

tcycF I Enable Cycle Time i 0.666 I 0.50 I I f.l.S 
I 

PWEH Enable Pulse Width, High I 0.28 25 0.22 ! 25 I f.l.S 

PWEL Enable Pulse Width, Low 0.28 0.21 I 

f.l.S 

tAS 
Setup Time, Address and R/W Valid 

140 70 i ns 
to Enable Positive Transition I 

tDDR Data Delay Time 220 180 ns 

tH Data Hold Time 10 10 I ns 

tAH Address Hold Time 10 10 ns 

tEr, tEf Rise and Fall Time for Enable Input "25 25 ns 
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\AMJI® 
\Write 

Symbol Parameter 

tcycE Enable Cycle Time 

PWEH Enable Pulse Width, High 

PWEL Enable Pulse Width, Low 

tAS 
Setup Time, Address and R/W Valid 
to Enable Positive Transition 

tDSW Data Setup Time 

tH Data Hold Time 

tAH Address Hold Time 

tFr' tEf Rise and Fall Time for Enable Input 

Bus Timing Test Loads 
LOAD A 

100·D7.RTS.T'DATAI 

50V 

RL ~ 1.5> 

TEST POINT o-.............. ~ ......... ~RM~~~~ 

C" 130pf FOR DO 01 
= 30pF fDA m AND h DATA 

Expanded Block Diagram 

MM07000 
OR EQUIV 

R = 11.7kUFOA 00·01 
= 24kn FOR R'fS AND T .. DATA 

I 

I 

TRANSMIT CLOCK 4 ---------------__ -.-1 

READIWRIT€ 13 

CHIP SElECT 0 B 

CHIP SelECT 1 10 

~9 

REGISTERSElECTll 

0022 

0121 

0220 

0616 

DATA 
BUS 

BUFFERS 

VOO=PIN12 
Vss = PIN 1 

STATUS 
REGISTER 

CONTROL 
REGISTER 

RECEIVE 
DATA 

REGISTER 

RECEIVE CLOCK 1 --------_________ ---..-1 

S68A50 
Min. 

0.666 

0.28 

0.28 

140 

80 

10 

10 

Max. 

25 

25 

LOAO B 
lil!li ONLY I 

TE$TPOINT 0----_ 

5.0V 

S68A50/S68850 

S68B50 
Min. Max. Units 

0.50 J1S 

0.22 25 J1S 

0.21 J1S 

70 ns 

60 ns 

10 ns 

10 ns 

25 ns 

t------. 6 TRANSMIT DATA 

24CLEAR·TO·SENO 

7 INTERRUPT REQUEST 

23 DATA CARRIER DEtECT 

5 REQUEST·TO·SEND 

RECEIVE 
SHIFT 2 RECEIVE DATA 

REGISTER 

L-__ --' 
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S68A50/S68850 I ___ ~ _____________________________ l 

Figure 1. Clock Pulse Width, Low State 

T. CLK 
or 

R. CLK 

PWCL--~ 

Figure 3. Transmit Data Output Delay 

Tx eLK ~~O.8V ---,I 
-r '" I 

TxDATA -------~>t 
Figure 5. Receive Data Hold Time 

(71 Mode) 

R,CLK 

Rx DATA 

Figure 7. Bus Read Timing Characteristics 
(Read Information from ACIA) 

1570 

Figure 2. Clock Pulse Width, High State 

Tx CLK 
or 

Rx CLK 

Figure 4. Receive Data Setup Time 
(71 Mode) 

Rx DATA ~
2.0V 

_~O~.8V~ __________ __ 

Rx CLOCK 
'r;::'""" 

f .. 
Figure 6. Request-to Send Delay and 

Interrupt- Request Release Times 

ENA8LE 
O.8V 

Figure 8. Bus Write Timing Characteristics 
(Write Information into ACIA) 
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, S2000/S2000A 

4-Bit Microcomputer 

Features 0 TouchControl™ Capacitive Touchplate 

0 Single-Chip Architecture Compatibility 

0 1K x 8 ROM On Chip (Expandable to 8K x 8) 0 Internal Timer (50Hz or 60Hz) 

0 64x4 RAM On Chip 0 Single +9V Power Supply 

0 13 Outputs, 8 Inputs and 8 Bi-Directional 0 Fast 4,us Execution Cycle 

Three-State Lines 0 51 Instructions - All Single-Byte; 49 Single Cycle 

0 7-Segment Decoder and Display Drivers On Chip: 0 Three-Level Subroutine Stack 

-S2000 - LED Drivers 0, TTL Compatible Outputs 

S2000A - Vacuum Fluorescent Drivers 0 Reset, Test, and Step Modes 

General Description 
The S2000 is a fast, flexible 4-bit microcomputer which is completely self-contained with ROM, RAM, proces
sor and input/output on one chip. Its design allows easy expansion of program storage through off-chip ROM 
or PROM and gives access to all internal registers and memory for debug and test. 

Block Diagram 

INTERNAL 

ADDRESS/CONTROL LINES 
AO, 12 

SLAVE 
LATCH 

MASTER 
LATCH 

CONTROLS \~---------, 

©IC MASTER 1978 

VGG - LOGIC 
VDO - OUTPUT BUFFERS 
VSS - GROUND 

ROM 
1 K x S 

OAT A/SEGMENT LINES 
00,07 

SELECTORS 
LATCHES 

7 SEGMENT 
DECODER 

TOUCH KEY 

CONTRO L SWITCH 

K1.2.4,S' 11.2.4,S 

KREF 
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Applications 

The S2000 provides the advantages of computer archi
tecture to low-cost, minimum-parts-count display /key
board oriented control systems. Sophisitcated I/O 
and ROM expandability yield a cost-effective si.."lgle
chip computer that functions like more expensive 
multi-chip processors. It is especially suited for appli
cations which require: 

Keyboard or touch switch inputs 

LED or fluorescent display 

50 Hz or 60 Hz line synchronization 

Motor control (phase control and/or Trjac drive) 

Multiple product lines where feature differentia-
tion or model upgrading is required 

1572 

S2000/S2000A 

S2000 Support 

Complete development support is available in the 
forms of the MDC (Microcomputer Developnlent 
Center), the DEV-2000 Debugger, the SES-2000 
Emulator, the MDC-140 Logic Analyzer, TES-2000 
Tester, software packages, applications engineers, and 
seminars. 

Microcomputer Development Center 

The MDC provides easy display-oriented text editing, 
macro assembly, software simulation, and EPROM 
burning. 
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DEV-2000 

The DEV-2000 Development & Debug Module links 
the user's prototype to the MDC. It gives quick-turn
around, on-line debug of hardware and software, 
including trace, step, and macro capabilities. 

SES-2000 

The 8E8-2000 is a hardware emulator which enables 
the user to debug prototype systems which use the 
82000. The emulator uses conventional· 86834 
EPROMs to offer real time execution at a low cost. 

The 8ES-2000 emulator module measures approxi
mately 3%" x 4%" x 11,4" and plugs into an 82000 
40-pin DIP socket. 

Pin Configuration 

(GRO) VSS 
O2 
01 
DO 

ROMS 

EXT 
(P.C. MSB) A12 

All 
A10 
Ag 

AS 
VOO 

A7 
A6 
A5 
A4 

A3 
A2 
A1 

(P.C. LSB) AO 
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03 
04 
05 
06 
0 7 
SYNC 

RUN 

KS 
K4 
K2 

K1 
VGG (+9V) 
IS AND TIMER 

14 

12 
11 
KREF TOUCH CONTROL 

CLK 
POR 

STATUS 

S2000lS2000A 

MDC-140 Logic Analyzer 

This advanced Logic Analyzer provides a user-pro
grammable MDC display of 1024 significant events 
appearing at its 40-channel input. Features include 
data-dependent clocking and oscilloscope ·trigger 
output, prewritten formats, four clock sources and 
programmable delay. 

TES-2000 

The TE8-2000 is a dedicated 82000 tester which 
allows functional go Ino-go comparison of CPU and 
.ROM. 

Physical Dimensions 

40-PIN PLASTIC 

40-PIN SLAM 

O.08OMIN~ ~O.020MIN r--- ~:= ~ 
--'~0200M"X BENO-+--~:::--I 
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AMII® S2000/S2000A I 
I 

Absolute Maximum Ratings: (All voltages measured with respect to Vss ) 

Storage Temperature ...................................................... -55°C to +125°C 
Operating Temperature ........................................................ O°C to +70°C 
Maximum Positive Voltage ". _ .. _______ .......................................... +18 Volts 
Maximum Negative Voltage ...................................................... -0.3 Volts 
Maximum Output Currents .......................................... (See "Conditions" below) 
IDD Supply Current (depends on output loads) .......................................... 75mA 
Total Average Power Dissipation ..................................................... 500mW 

Electrical Characteristics: (Vss = OV, VGG = 9 ± 0.5V, VDD = 5V*, TA = 25°C) 

Parameter Min. Typ. Max. Units Conditions 

INPUTS K1 thru Ks 
Low Level 0 KREP -0.5 V 
High Level KREF +0.5 VGG V 

INPUT KREF 0.28 VGG VGG -

INPUTS 11 thru Is POR (Note 1) 
Schmitt-trigger 
Low Level 0 .5 V 
High Level 5.3 VGG V 

INPUTS ROMs, RUN 
Low Level 0 0.8 V 
High Level I 3.5 VGG I V 

INPUTS Do thru D7 
Low Level 0 0.8 V 
High Level 4.5 VGG V 

····---OUTPU~ 
----_._---

Ao thru A3 
High Level 3.5 *VDD V I=-5mA 
Low Level 0 0.8 V I=+25mA 

OUTPUTS A4 thru A12 
EXT, SYNC, & S 
High Level 3.5 *VDD V I=-5mA 
Low Level 0 0.6 V I=+5mA 

OUTPUTS Do thru D7 
'-= High Level 3.5 *VDD V I=-5mA 
~ Low Level 0 1.0 V I=+12mA 
~ 

IGG Supply Current 28 50 rnA 

NOTE 1: There is an internal pull-Up ~ lOOK from each of these inputs to VGG. 

*VDD may be connected to VGG if single power supply operation is desired. 
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\AMI® S9900 

\ 

FEATURES 
16-Bit Single Chip Microprocessor 

• 16-Bit Instruction Word 
• 8 and 16-Bit Data Format 
• Bi-directional Parallel 16-Bit Data Bus 
• Parallel 15 -Bit Address Bus Directly Addresses 32K 

Words or 64K Bytes 
• Advanced Memory-to-Memory Architecture that 

Places Multiple Register Files in Memory 
• 69 Instructions, Including Multiply and Divide 
• Complete Software Compatibility with the TI9900 

Minicomputer Family . 
• 7 Addressing Modes, 16 Prioritized Interrupts, 16 

General Purpose Registers per File 
• Direct Memory Access 
• Easy Interface with Slow Memories 
• TTL Compatible 
• Standard Supply Voltages (+12V, +5V, -5V) 

PIN CON FIG URATION 
VBB 

VCC 

WAIT 

mAli 

HOLDA 

I\UtT 
lAO 

Vss 

ICO 

IC2 

ICJ 

BLOCK DIAGRAM 

HOLD 

HOLDA 

READY 

MEMEN 

DBIN 

CKIN 

lAO 

CRUCLK 

ICO·IC2 

The S9900 microprocessor is a single-chip 16-bit central 
processing unit produced using N -channel silicon gate 
MOS technology. The instruction set of the S9900 includes 
the capabilities offered by full minicomputers. The unique 
memory-to-memory architecture features multiple register 
files, resident in memory, which allow faster response to 
interrupts and increased programming flexibility . The sep
arate bus structure simplifies the system design effort. AMI 
provides a compatible set of MOS memory and logic func
tion circuits to be used with an S9900 system. The system 
is fully supported by software and a complete prototyping 
system. 

S9900 PIN ASSIGNMENTS AND FUNCTIONS 

SIGNATURE PIN I/O DESCRIPTION SIGNATURE PIN I/O DESCRIPTION SIGNATURE PIN I/O DESCRIPTION 

ADDRESS BUS DATA BUS POWER SUPPLIES 

AO (MSB) 24 OUT AO through A14 comprise DO (MSB) 41 I/O DO through D15 comprise VBB 1 Supply voltage (-5V NOM) 
Al 23 OUT the address bus. This 3 -state D1 42 I/O the bi-directional 3-state VCC 2,59 Supply voltage (5 V NOM) 
A2 22 OUT bus provides the memory- D2 43 I/O data bus. This bus transfers Pins 2 and 59 must be con-
As 21 OUT address vector to the ex ter- D3 44 I/O memory data to (when writ- nected in parallel. 
A4 20 OUT nal-memory system when D4 45 I/O ing and from (when reading) VDD 27 Supply voltage (12V NOM) 
As 19 OUT MEMEN is active and 1/0- D5 46 I/O the external- memory system VSS 26,40 Ground reference. Pins 26 
A6 18 OUT bit addresses and external- D6 47 I/O when MEMEN is active. and 40 must be connected 
A7 17 OUT instruction addresses to the D7 48 1(0 The data bus assumes the in parallel. 
A8 16 OUT I/O system when MEMEN is D8 49 I/O high-impedance state when 
A9 15 OUT inactive. The address bus D9 50 I/O HOLDA is active_ CLOCKS 
A10 14 OUT assumes the high-impedance D10 51 I/O 91 8 Ii\" Phase-l clock 
Al1 13 OUT state when HOLDA is active_ D11 52 I/O 92 9 11\ Phase-2 clock 
A12 12 OUT D12 53 I/O 93 28 1:-.1 Phase -3 clock 
A13 11 OUT D13 54 I/O 94 25 IN Phase-4 clock 
A14 (LSB) 10 OUT D14 55 I/O 

D15 (LSB) 56 I/O 
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AJMII® 
SIGNATURE PIN 

DBIN 29 

MEMEN 63 

WE 61 

CRUCLK 60 

CRUIN 31 

CRUOUT 30 

INTREQ 32 

ICO (MSB) 36 
ICI 35 
IC2 34 
IC3 (L8B) 33 

HOLD 64 

HOLDA 5 I 

I 
I READY 62 

-----------

WAIT 3 

IAQ 7 

LOAD 4 

RESET 6 

I/O 

OUT 

OUT' 

OUT 

OUT 

IN 

OUT 

IN 

IN 
IN 
IN 
IN 

IN 

OUT 

IN 

OUT 

OUT 

IN 

IN 

59900 

DESCRIPTION 

BUS CONTROL 

Data bus in. When active (high), DBIN indicates that the S9900 has disabled its output buffers 
to allow the memory to place memory ·read data on the data bus during MEMEN. DBIN re-
mains low in all other cases except when HOLDA is active. 

Memory enable. When active (low), MEMEN indicates that the address bus contains a 
memory address. 

Write enable. When active (low), WE indicateS that memory weite data is avaiiable from the 
89900 to be written into memory. 

CRU clock. When active (high), CRUCLK indicates that external interface logic should sample 
the output data on CRUOUT or should decode external instructions on AO through A2. 

CRU data in. CRUIN, normally driven by 3-state or open-collector devices, receives input 
data from external interface logic. When the processor executes a 8TCR or TB instruction, it 
samples CRUIN for the level of the CRU input bit specified by the address bus (A3 through 
A14)· 

CRU data out. Serial 1/0 data appears on the CRUOUT line when an LDCR, 8BZ, or SBO 
instruction is executed. The data on CRUOUT should be sampled by external I/O interface 
logic when CRUCLK goes active (high). 

INTERRUPT CONTROL 

Interrupt request. When active (low), INTREQ indicates that an external interrupt is requested. 
If INTREQ is active, the processor loads the data on the interrupt-code-input lines ICO 
through IC3 into the internal interrupt-code-storage register. The code is compared to the 
internal mask bits of the status register. If equal or higher priority than the enabled interrupt 
level (interrupt code equal or less than status register bits 12 through 15) the 89900 interru t 
sequence is initiated. If the comparison fails, the processor ignores the request. INTRE 
should remain active and the processor will continue to sample ICO through IC3 until the 
program enables a sufficiently low priority to accept the request interrupt. 

Interrupt codes. ICO is the MSB of the interrupt code, which is sampled when INTREQ is 
active. When ICO through IC3 are LLLH, the highest external-priority interrupt is being re-
quested and when HHHH, the lowest priority interrupt is being requested. 

MEMORY CONTROL 

Hold. When active (low), HOLD indicates to the processor that an external controller (e.g., 
DMA device) desires to utilize the address and data buses to transfer data to or from memory. 
The 89900 enters the hold state following a hold signal when it has completed its present 
memory cycle.* The processor then places the address and data buses in the high-impedance 
state (along with WE, M"mEN', and DBIN) and responds with a hold-acknowledge signal 
(HOLDA). When HOLD is removed, the processor returns to normal operation. 

Hold acknowledge. When active (high), HOLDA indicates that th~ocessor is In the hold 
state and the address and data buses and memory control outputs (WE, MEMEN, and DBIN) 
are in the high -impedance state. . 

Ready. When active (high), READY indicates that memory will be ready to read or write 
during the next clock cycle. When not-ready is indicated during a ml'mory operation, the 
i:):1:1UU enrers a waIt staTe and suspends mternal operation until the memory systems indicate 
ready. 

Wait. When active (high), WAIT indicates that the 89900 has entered a wait state bl'cause of 
a not-ready condition from memory. 

TIMING AND CONTROL 

Instruction acquisition. IAQ is active (high) durin.g any memory cycle when the 89900 i!': .. . 
acqumng an mstructlOn. IAQ can be used to detect Illegal op codes. 

Load. When active (low), LOAD causes the 89900 to execute a nonmaskable interrupt with 
memory address FFFC16 containing the trap vector (WP and PC). The load sequence begins 
after the instruction being executed is completed. LOAD will also terminate an idle state. If 
LOAD is active during the time RESET is released, then the LOAD trap will occur after the 
RESET function is completed. LOAD should remain active for one instruction period. IAQ 
can be used to determine instruction boundaries. This signal can be used to implement cold
start ROM loaders. Additionally, front-panel routines can be implemented using CRU bits as 
front-panel Interface signals and software -control routines to control the panel operations. 

Reset. When active (low), RE8ET causes the processor to be reset and inhibits WE and 
CRUCLK. When RESET is released, the S9900 then initiates a level-zero interrupt sequence 
that acquires WP and PC from locations 0000 and 0002, sets all status register bits to zero, 
and starts execution. RESET will also terminat.e an idle state. RESET must be held active for 
a minimum of three clock cycles. 

* If the cycle following the present memory cycle is also a memory cycle, it, too, is completed before the 89900 enters the hold state. The maximum 
number of consecutive memory cycles is three. . 
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DEV-2000 

The DEV-2000 Development & Debug Module links 
the user's prototype to the MDC. It gives quick-turn
around, on-line debug of hardware and software, 
including trace, step, and macro capabilities. 

SES-2000 

The 8E8-2000 is a hardware emulator which enables 
the user to debug prototype systems which use the 
82000. The emulator uses conventional' 86834 
EPROMs to offer real time execution at a low cost. 

The 8ES-2000 emulator module measures approxi
mately 3lh" x 4lh" x 1 lJi" and plugs into an 82000 
40-pin DIP socket. 

Pin Configuration 

(GRO)VSS 

°2 
°1 
°0 

ROMS 

EXT 
(P.C. MSB) A12 

All 
A10 
Ag 

AS 
VO O 

A7 
AS 
A5 

A4 

A3 
A2 
Al 

(P.C. LSB) AO 
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°3 

°4 
°5 
Os 
°7 
SYNC 

RUN 

KS 
K4 
K2 

Kl 
VGG (+9V) 

'S ANO TIMER 

'4 
'2 
'1 
KREF TOUCH CONTROL 

CLK 
POR 
STATUS 

S2000/S2000A 

MDC-140 Logic Analyzer 

This advanced Logic Analyzer provides a user-pro
grammable MDC display of 1024 significant events 
appearing at its 40-channel input. Features include 
data-dependent clocking and oscilloscope trigger 
output, prewritten formats, four clock sources and 
programmable delay. 

TES-2000 

The TE8-2000 is a dedicated 82000 tester which 
allows functional go Ino-go comparison of CPU and 
.ROM. 

Physical Dimensions 

40-PIN PLASTIC 

L 
0100 
1 

0.020 

°L 
.- I 

O.09OMIN--1 ~ 

00650 • 
0040 

l' 

T 1 20 

-1
0580 

! 

1--0515--1 

40-PIN SLAM 

I' 

0080MIN~ ~O.D20MIN r- ~'=---f 
-~O.200MAX 8ENO..i-.-~:;:---: 

"~I 
15° MAX I 1· 'i "--- 0.012 TV' 

0 .... 
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~~=~~II~®~R _________________________ S_20_00_/S_20_00_A/ 

Absolute Maximum Ratings: (All voltages measured with respect to Vss ) 

Storage Temperature ...................................................... -55°C to +125°C 
Operating Temperature ...... ; ................................................. O°C to +70°C 
Maximum Positive Voltage ....................................................... +18 Volts 
Maximum Negative Voltage ...................................................... -0.3 Volts 
Maximum Output Currents .......................................... (See "Conditions" below) 
IDD Supply Current (depends on output loads) .......................................... 75mA 
Total Average Power Dissipation ..................................................... 500mW 

Electrical Characteristics: (Vss = OV, VGG = 9 ± 0.5V, VDD = 5V*, TA = 25°C) 

Parameter Min. Typ. Max. 

INPUTS K1 thru Ks 
Low Level 0 KREP -0.5 
High Level KREF +0.5 VGG 

INPUT KREF 0.28 VGG Vaa 
INPUTS 11 thru Is POR 

Schmitt-trigger 
Low Level 0 .5 
High Level 5.3 VGa 

.INPUT.S ____ _ .. ROMs..RUN __ _._- r o •• -
-~. -~~." ~ - -~ --,_.-.----_. ---~-

Low Level 0 0.8 
High Level I 3.5 I VGG 

INPUTS 

I 
Do thru D7 

I 
I 

Low Level 0 I 0.8 
High Level 4.5 I VGa 

OUTPUTS Ao thru A3 I 
High Level 3.5 *VDD 
Low Level 0 0.8 

OUTPUTS A4 thru A12 
EXT, SYNC, & S 
High Level 3.5 *VDD 
Low Level 0 0.6 

OUTPUTS Do thru D7 
High Level 3.5 *V-n.-n. ·uu 
Low Level 0 1.0 

Iaa Supply Current 28 50 

NOTE 1: There is an internal pull-up ~ lOOK from each of these inputs to VGG. 
*VDD may be connected to VGG if single power supply operation is desired. 

Units Conditions 

V 
V 
-

(Note 1) 

V 
V 

----t----._ .. .--- ........... ,~.---- ~ ,_._-------

I 
V 
V 

I I V 
V I 

I 
V I=-5mA 
V I=+25mA 

V I=-5mA 
V I=+5mA 

V !=-5mA 
V I=+12mA 

rnA 

/ 
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S9900 

FEATURES 
16-Bit Single Chip Microprocessor 

• 16-Bit Instruction Word 
• 8 and 16-Bit Data Fonnat 
• Bi-directional Parallel 16-Bit Data Bus 
• Parallel 15-Bit Address Bus Directly Addresses 32K 

Words or 64K Bytes 
• Advanced Memory-to-Memory Architecture that 

Places Multiple Register flIes in Memory 
• 69 Instructions, Including Multiply and Divide 
• Complete Software Compatibility with the TI9900 

Minicomputer Family . 
• 7 Addressing Modes, 16 Prioritized Interrupts, 16 

General Purpose Registers per File 
• Direct Memory Access 
• Easy Interface with Slow Memories 
• TTL Compatible 
• Standard Supply Voltages (+12V, +5V, -5V) 

PIN CONFIGURATION 
VBB 

VCC 

WAIT 

ClOOi 
HOLDA 

mrr 
lAD 

J"""------:-~ 

MtMtiii 

READY 

NC 

015 

Vss 

ICI 

IC2 

BLOCK DIAGRAM 

HOLD 

HOLDA 

WE 
READY 

MEMEN 

OBIN 

CKIN 

lAO 

CRUClK 

00-07 

ICO-IC2 

CRUIN 

The S9900 microprocessor is a single-chip 16-bit central 
processing unit produced using N -channel silicon gate 
MOS technology. The instruction set of the S9900 includes 
the capabilities offered by full minicomputers. The unique 
memory-to-memory architecture features multiple register 
files, resident in memory, which allow faster response to 
interrupts and increased programmingtlexibility. The sep
arate bus structure simplifies the system design effort. AMI 
provides a compatible set of MOS memory and logic func
tion circuits to be used with an S9900 system. The system 
is fully supported by software and a complete prototyping 
system. 

S9900 PIN ASSIGNMENTS AND FUNCTIONS 

SIGNATURE PIN I/O DESCRIPTION SIGNATURE PIN I/O DESCRIPTION SIGNATURE PIN I/O DESCRIPTION 

ADDRESS BUS DATA BUS POWER SUPPLIES 

AO (MSB) 24 OUT AO through A14 comprise DO (MSB) 41 I/O DO through D15 comprise VBB 1 Supply voltage (-5V NOM) 
Al 23 OUT the address bus. This 3-state Dl 42 I/O the bi·directional 3-state VCC 2,59 Supply voltage (5 V NOM) 
A2 22 OUT bus provides the memory· D2 43 I/O data bus. This bus transfers Pins 2 and 59 must be con-
A3 21 OUT address vector to the exter· D3 44 I/O memory data to (when writ· nected in parallel. 
A4 20 OUT nal·memory system when D4 45 I/O ing and from (when reading) VDD 27 Supply voltage (12V NOM) 
As 19 OUT MEMEN is active and I/O· D5 46 I/O the external· memory system VSS 26,40 Ground reference. Pins 26 
A6 18 OUT bit addresses and external· D6 47 l,'0 when MEMEN is active. and 40 must be connected 
A7 17 OUT instruction addresses to the D7 48 ·1:0 The data bus assumes the in parallel. 
A8 16 OUT I/O system when MEMEN is D8 49 I/O high ·impedance state when 
A9 15 OUT inactive. The address bus Dg 50 I/O HOLDA is active. CLOCKS 
AI0 14 OUT assumes the high·impedance DI0 51 110 01 8 IN Phase· 1 clock 
AU 13 OUT state when HOLDA is active. DU 52 I/O 92 9 II'> Phase-2 clock 
A12 12 OUT D12 53 I/O <1>3 28 IN Phase-3 clock 
A13 11 OUT D13 54 I/O <1>4 25 IN Phase-4 clock 
A14 (LSB) 10 OUT D14 55 I/O 

D15 (LSB) 56 I/O 
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~MII® S9900 

SIGNATURE PIN I/O DESCRIPTION 

BUS CONTROL 

DBIN 29 OUT Data bus in. When active (high), DBIN indicates that the S9900 has disabled its output buffers 
to allow the memory to place memory·read data on the data bus during MEMEN. DBIN re-
mains low in all other cases exc-ept when HOLDA is active. 

MEMEN 63 OUT Memory enable. When active (low), MEMEN indicates that the address bus contains a 
memory address. 

WE 61 OUT Write enable. When active (low), WE indicates that memory write data is available from the 
S9900 to be written into memory. 

CRUCLK 60 OUT CRU clock. When active (high), CRUCLK indicates that external interface logic should sample 
the output data on CRUOUT or should decode external instructions on AO through A2. 

CRVIN 31 IN CRU data in. CRVIN, normally driven by 3·state or open·collector devices, receives input 
data from external interface logic. When the processor executes a STCR or TB instruction, it 
samples CRVIN for the level of the CRU input bit specified by the address bus (A3 through 
AI4)· 

CRUOUT 30 OUT CR U data out. Serial I/O data appears on the CRUOUT line when an LDCR, SBZ, or SBO 
instruction is executed. The data on CRUOUT should be sampled by external I/O interface 
logic when CRUCLK goes active (high). 

INTERRUPT CONTROL 

INTREQ 32 IN Interrupt request. When active (low), INTREQ indicates that an external interrupt is requested. 
If INTREQ is active, the processor loads the data on the interrupt·code·input lines ICO 
through IC3 into the internal interrupt· code . storage register. The code is compared to the 
internal mask bits of the status register. If equal or higher priority than the enabled interrupt 
level (interrupt code equal or less than status register bits 12 through 15) the S9900 interru t 
sequence is initiated. If the comparison fails, the processor ignores the request. INTRE 
should remain active and the processor will continue to sample ICO through IC3 until the 
program enables a sufficiently low priority to accept the request interrupt. 

ICO (MSB) 36 IN Interrupt codes. ICO is the MSB of the interrupt code, which is sampled when INTREQ is 
ICI 35 IN active. When ICO through IC3 are LLLH, the highest external· priority interrupt is being re-
T"" 34 IN 4uesLed and when HHHH, the iowest priority interrupt is being requested. --.. 
IC3 (LSB) 33 IN 

MEMORY CONTROL 

HOLD 64 IN Hold. When active (low), HOLD indicates to the processor that an external controller (e.g., 
DMA device) desires to utilize the address and data buses to transfer data to or from memory. 
The S9900 enters the hold state following a hold signal when it has completed its present 
memory cycle.* The processor then places the address and data buses in the high-impedance 

. ~ state (along with WE, MEMEN, and DBIN) and responds with a hold-acknowledge signal 
(HOLDA). When HOLD is removed, the processor returns to normal operation. 

HOLDA 5 OUT Hold acknowledge. When active (high), HOLDA indicates that th~ocessor is in the hold 
state and the address and data buses and memory control outputs (WE, MEMEN, and DBIN) 
are in the high -impedance state. 

READY 62 IN Ready. When active (high), READY indicates that memory will be ready to read or write 
during the next clock cycle. When not-ready is indicated during a memory operation, the 
S9900 enters a wait state and suspends internal operation until the memory systems indicate 
ready. 

WAIT 3 OUT Wait. When active (high), WAIT indicates that the S9900 has entered a wait state because of 
a not-ready condition from memory. 

TIMING AND CONTROL 

IAQ 7 OUT Instruction acquisition. IAQ is active (high) during any memory cycle when the 89900 is 
acquiring an instruction. IAQ can be used to detect illegal op codes. 

LOAD 4 IN Load. When active (low), LOAD causes the 89900 to execute a nonmaskable interrupt with 
memory address FFFC16 containing the trap vector (WP and PC). The load sequence begins 
after the instruction being executed is completed. LOAD will also terminate an idle state. If 
LOAD is active during the time RESET is released, then the LOAD trap will occur after the 

~ 
RESET function is completed. LOAD should remain active for one instruction period. IAQ 
can be used to determine instruction boundaries. This signal can be used to implement cold-

{ start ROM loaders. Additionally, front-panel routines can be implemented using CRU bits as 
front-panel interface signals and software -control routines to control the panel operations. 

RESET 6 IN Reset. When active (low), RESET causes the processor to be reset and inhibits WE and 
CRUCLK. When RESET is released, the S9900 then initiates a level-zero interrupt sequence 
that acquires WP and PC from locations 0000 and 0002, sets all status register bits to zero, 
and starts execution. RESET will also terminate an idle state. RE8ET must be held active for 
a minimum of three clock cycles. 

* If the cycle following the present memory cycle is also a memory cycle, it, too, is completed before the S9900 enters the hold state. The maximum 
number of consecutive memory cycles is three. . 
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BLOCK DIAGRAM 

9900/9980 SYSTEM 

PROGRAMMABLE 
SYSTEMS 

INTERFACE 
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89901 

Programmable Systems Interface Circuit 

ADDRESS BUS 

S996019980 
CPU 

fN'f1/P15 
INTBlP14 
INT9/P13 
INTl0/P12 
INTl1/P11 
INTl2/P10 
INT131P9 
INTl4/P8 
INTl5/P7 

P& 
P5 
P4 
P3 
P2 
P1 
PO 

FEATURES 

• N -Channel Silicon Gate Process 
• S9900 Series CPU Peripheral 
• Performs Interrupt and I/O Functions 

- 6 Dedicated Interrupt Input Lines 
- 7 Dedicated I/O Ports 
- 9 Ports Programmable as Interrupt or I/O 

• Easily Stacked for Interrupt and I/O Expansion 
• Interval and Event Timer 
• Single +5V Power Supply 

The S9901 Programmable Systems Interface is a multi
functioned component designed to provide low cost in-, 
terrupts and I/O ports ina S9900/S9980 microprocessor 
system. It is fabricated with N -channel silicon gate tech
nology and is completely TTL compatible on all inputs 
and outputs including the +5V power supply and single
phase clock, I/O ports, and a real-time clock. The main 
interface.is through the Communications Register Unit as 
well as the interrupt control lines. ' -,--

PIN CONFIGURATION 

RSTl 40 VCC 

CRUOUT 39 SO 

CRUCLK '38 PO 

CRUIN 37 PI 

CE 36 SI 

INT3 35 S2 

INT5 34 INT7/PI5 

MEMORY INT4 33 INT8/PI4 

INTJ 32 INT9/PI3 

¢ 10 31 INTlO/P12 

INTREO 11 30 INTlI/P11 

IC3 12 29 INTl2/Pl0 

IC2 13 28 fN"fi1/II§ 
DATA 8US 

ICI 14 27 INT14/P8 ~ ICO 15 26 P2 < VSS 16 25 S3 

INTI 17 24 S4 

INT2 18 23 INTl5/P7 

P8 19 22 P3 

P5 20 21 P4 
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AIMII® 89901 

S9901 PIN ASSIGNMENTS AND FUNCTIONS 

SIGNATURE PIN 1/0 DESCRIPTION 

INTREQ 11 OUT INTERRUPT Request. When active (low) INT~EQ indicates that an enabled interrupt has 
been received. INTREQ will stay active until all enabled interrupt inputs are removed. 

ICO (MSB) 15 OUT Interrupt Code lines. ICO-IC3 output the binary code corresponding to the highest priority 
IC1 14 OUT enabled interrupt. If no enabled interrupts are active ICO-IC3 = (1, 1, 1, 1). 
IC2 13 OUT 
IC3 (LSB) 12 OUT 

CE 5 IN Chip Enable. When active (low) data may be transferred through the CRU interface to the 
CPU. CE has no effect on the interrupt control section. 

SO 39 IN Address select lines. The data bit being accessed by the CRU interface is specified by the 5-
S1 36 IN bit code appearing on SO-S4. 
S2 36 IN 
S3 25 IN 
S4' - 24 IN 

CRUIN 4 OUT CRU data in (to CPU). Data specified by SO-S4 is transmitted to the CPU by CRUIN. When, 
CE is not active CRUIN is in a high-impedance state. 

CRUOUT 2 IN CRU data out (from CPU). When CE is active, data present on the CRUOUT input will be 
sampled during CRUCLK and written into the command bit specified by SO-S4. 

CRUCLK 3 IN CRU Clock (from CPU). CRUCLK specifies that valid data is present on the CRUOUT line. 

RST1 1 IN Power Up Reset. When active (low) RSTI resets all interrupt masks to "0", disables the 
clock, and programs all I/O ports to inputs. RST1 has a Schmitt-Trigger input to allow im-
plementation with an RC circuit as shown in Figure 6. 

VCC 40 Supply Voltage. +5V nominal. 

VSS 16 Ground Reference. 

¢ 10 System clock (cP3 in S9900 system, CKOUT in S9980 system). 

INT1 17 IN Group 1, interrupt inputs. When active (low) the signal is ANDed and its corresponding mask 
002 18 IN bit and if enabled sent to the interrupt control section. INT1 has highest priority. 
INT3 9 IN 
INT4 8 IN 
INT5 7 IN 
lNT6 6 IN 

INT7/P15 34 I/O Group 2, programmable interrupt (active low) or I/O pins (true logic). Each pin is individually 
INT8/P14 33 I/O programm~ble as an interrupt, an input port, or an output port. 
INT9/P13 32 I/O 
INT10/P12 31 I/O 
INT11/P11 30 I/O 
INT12/PI0 29 I/O 
INT13/P9 28 I/O 
INT14/P8 27 I/O 

~ lNT15/P7 23 I/O 
<C PO 38 I/O Group 3, I/O ports (true logic). Each pin is individually programmable as an input port or an 

PI 37 I/O output port. 
P2 26 I/O 
P3 22 I/O 
P4 21 I/O 
P5 20 I/O 
P6 19 I/O 

1578 ©IC MASTER 1978 



S9902-

Asynchronous Communications Controller (ACC) 

BLOCK DIAGRAM FEATURES 

• 5 to 8-Bit Character Length 
• 1, 11J2 or 2 Stop Bits 
• Even, Odd, or No Parity 
• Fully Programmable Data Rate Generation 
• Interval Timer with Resolution from 64 to 16,329J,ls 
• Fully TTL Compatible, Including Single Power Supply 

CPU 
IfF I--------~ 

The S9902 Asynchronous Communication Controller 
(ACC) is a peripheral device for the S9900 family of micro
processors. The ACC provides an interface between the 
microprocessor and a serial asynchronous communication 
channel, performing the timing and data serialization and 
deserialization, thus facilitating the control of the asyn
chronous channel by the microprocessor. 

SIGNATURE PIN 1/0 

INT 1 0 

XOUT 

RIN 

CRUIN 

RTS 

CRUOUT 

VSS 

S4 (LSB) 
S3 
S2 
S1 
SO 

CRUCLK 

¢ 
CE 

VCC 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
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I 

I 

RIN 

XOUT 

S9902 PIN ASSIGNMENTS AND FUNCTIONS 

DESCRIPTION 

Interrupt - when active (low), the INT output indicates that at least one of the interrupt 
conditions has occured. 

Transmitter serial data output line - XOUT remains inactive (high) when S9902 is not trans-
mitting. -.-~ --

Receiver serial data input line - RCV - must be held in the inactive (high) state when not 
receiving data. A transition from high to low will activate the receiver circuitry. 

Serial data output pin from S9902 to CR UIN input pin of the CPU. 

Request-to-send output from S9902 to modem. This output is enabled by the CPU and re
mains active (low) during transmission from the -89902. 

Clear-to-send input from modem to S9902. When active (low), it enables the transmitter 
section of S9902. 

Data set ready input from modem to S9902. This input generates an interrupt when going 
On or Off. 

Serial data input line to S9902 from CRUOUT line of the 9PU. 

Ground reference voltage. 

Address bus SO-S4 are the lines that are addre.ssed by the CPU to select a particular S9902 
function. 

CRU Clock. When active (high) S9902 from CRUOUT line of the CPU. 

TTL Clock. 

Chip enable - when CE is inactive (high), the S9902 address decoding is inhibited which pre
vents execution of any S9902 command function. CRUIN remains at high-impedance when 
CE is inactive (high). 

Supply voltage (+5V nominal). 
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AIMII® 

PIN CONFIGURATION 

INT 

XOUT 

RIN 

CRUIN 

RTS 

CTS 

DSR 

CRUOUT 

S9902 ACC IN A S9900 SYSTEM 

SERIAL 
SYN- { 

CHRONOUS 
IfF 

S9902 ACC IN A S9980 SYSTEM 

1580 

SERIAL { 
SYN· 

CHRONOUS 
IfF 

VSS 

18 

17 

16 

S9902 
15 

ACC 14 

13 

12 

11 

10 

VCC 

Ct 

CRUCLK 

SO 

SI 

S2 

S3 

S4 

MEMORY 
ifF 

89902 
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.S9903 

Synchronous Communications Controller 

FEATURES 
• Versatile CRU Interface to Synchronous and Asyn

chronous Serial Devices for the S99XX Series of 
Microprocessors 

.• Dynamic Character Length Selection 
• Programmable Polynominal CRC Generation and 

Detection 
• Two Programmable Sync Registers 
• On-Chip Interval Timer (61Jls to 16.32 ms) 
• Single +5V Power Supply, 20-Pin DIP, All Inputs and 

Outputs TTL Compatible 

S9903 see IN A S9900 SYSTEM 

SERIAL 
SYN· J 

CHRONOUS\ 
IIF 

S9903 see IN A S9980 SYSTEM 
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SE~~AN~ f 
CHRONOUS \ 

IIF 

The S9903 is a versatile device which provides the system 
designer with a wide range of capabilities in synchronous 
and asynchronous communications control. The S9903 
operates in a multi-mode configuration that allows a 
broad range in the degree of active participation required 
in the control of sync and fill characters, timing, CRC 
generation and detection. Established protocols such as 
BI-SYNC, SDLC, and HDLC are implemented through 
various combinations of hardware and software. 

S9900 
CPU 
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~MII® S9903 

PIN CON FIG URATION 

INT 

XOUT 

RIN 

CRUIN 17 CRUClK 

RTS 

CTS 

OSR 

CRUOUT 13 S3 

VSS 12 S4 

11 SCR 

S9903 PIN ASSIGNMENTS AND FUNCTIONS 

SIGNATURE I PIN I TIn DESCRIPTION l/U 

INT 1 OUT Interrupt - When active (low), the INT output indicates that at least one of the interrupt 
conditions has occurred. 

XOUT 2 OUT Transmitter serial data output line. 

RIN 3 IN Receiver serial data input'.· tJe. 

CRUIN 4 OUT Serial Data Output line from S9903 to CRUIN input line of the CPU. 

RTS 5 OUT Request to Send output from S9903 to modem. This output is enabled by the CPU and re-
mains active (low) during data transmission from S9903. 

CTS 6 IN Clear-to-send input from modem to S9903. When active (low), it enables the transmitter 
section of the S9903. 

DSR 7 IN Data Set Ready input from modem to S9903. This input generates an interrupt when going 
On or Off. 

CRUOUT 8 IN Serial data input line to S9903 from CRUOUT line of the CPU. 

VSS 9 IN Ground Reference Voltage 

SCT 10 IN Transmit clock - Transmitter data is shifted out on one-to-zero transition of SCT. 

SCR 11 IN Receiver clock - Receiver serial data (RIN) is sampled at zero-to-one transition of SCR. 

S4(LSB) 12 IN Address bus SO -S4 are the lines that are addressed by the CPU to select a particular S9903 
S3 13 IN function. 
S2 14 IN 

~ 
Sl 15 IN 

« SO(MSB) 16 IN 

CRUCLK 17 IN CRU Clock. When active (high), S9903 samples the input data on CRUOUT line_ 

ij) 18 IN TTL Clock 

CE 19 IN Chip Enable - When CE is inactive (high), the S9903 address decoding is inhibited. CRUIN 
remains at high impedance when CE is inactive (high)_ 

VCC 20 IN Supply voltage (+5V nominal) 
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89940 

16-Bit Single Chip Microcomputer 

BLOCK DIAGRAM 

t!:I 
;;2: 

:E~ 
o:E PE 
a:<C 
~~ PROG 
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a: 
a: 
w 
I-
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• ....J 
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;;2: 

s: 
0 
c 

o 
a: 
~ 

INTl 
INT2 

RESET 

TEST 

IDLE 
HOLD 

a: HOLDA 
w 
s: 
0 
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FEATURES 

+5V +5V 

MEMORY 
ROM: 2k x 8 
RAM: 128 x 8 

CONTROL 
ROM 
AND 

LOGIC 

• 32 Bits General Purpose I/O, 256 Bits I/O Expansion 
• Multiproc~ssor System Interface 
• Single +5 V Power Supply 
• Power Down Mode for Low Standby Power 
• 5MHz Operation 
• 58 Instructions Including Multiply and Divide 
• 128 Bytes RAM and 2048 Bytes ROM On Chip 
• Mask Programmable and EPROM Versions 
• 16 General Purpose Registers,4 Prioritized Interrupts 

16 User-Defined Program Control Flags 
.• Timer/Event Counter On Chip 
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A BUS 
ADDRESS 1/0 

LOG IC t-+-~ 1/0 LINES (32) 

--

CRU 
ADDRESS 

CRUCLK 

CRUIN 

TO 

TC 

CRUOUT 

EC 

The S9940 is a single -chip microcomputer containing a 16-
bit CPU memory and extensive input/output capability. 
The memory consists of 128 bytes of read/write RAM and 
2048 bytes of either mask programmable ROM (S9940N) 
or electrically reprogrammed ROM (S9940E). The S9940 
is directly compatible with all members of the S9900 family 
of peripherals and is fully supported by both hardware and 
software development systems. 
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AMII® 
AMI custom microcircuits are complex digital circuits 
designed to perform a specific function. Most could 
be described as "dedicated microprocessors." Because 
they are designed from scratch for a particular end 
product, custom microcircuits waste no space or ca
pability, packing the maximum number of functions 
into the minimum area on the MOS/LSI chip. For 
volume applications, when compared with micro
processors, combinations of standard microcircuits, 
discrete electronic components, or electromechanical 
devices, custom microcircuits are often the most -cost 
effective alternative. 

No other company can match AMI's track record in 
developing state-of-the-art custom MOS circuits. 
Since 1966 AMI has been providing customers with 
circuits that have enhanced the marketability of their 
products by added features, continuously increasing 
reliability and reduced space requirements. 

AMI not only has the experience but also the design 
engineering organization, and the technologically 
advanced production and testing facilities, to make 
the highest quality MOS/LSI circuits. Because AMI 
also manufactures standard, memory, and micropro
cessor product.s; all using a variety of advanced micro
circuit process technologies, the company can be ob
jective in helping customers determine their most 
cost effective approach. For example, AMI will par-

, ticipate in the design cycle of the custom circuit only 
to the extent needed by the customer. This ranges 
from zero to the complete design task. 

With more than 1,000 custom devices designed and 
manufactured during the past 10 years, AMI has more 
experience than any other IC manufacturer in build
ing a wide variety of custom microcircuits. The fol
lowing are some of the products in which AMI cus
tom circuits are being used: consumer, business, 
commanications/navigation, industrial/instrumenta
tion, and terminal/peripheral. 

AMI's custom capability encompasses the entire 
development sequence of a product. The services 
which AMI provides to the customer start with five 
conceptual planning steps: 

• System Definition 
• System Design and Partitioning 
• Preliminary Logic Design and Simulation 
• Final Logic Design 
• Chip Circuit Design 

First, system definition requires the customer to have 
full knowledge of the system requirements for the 
circuit. Working with AMI's MOS/LSI application 
experts, the two companies form a team to develop a 
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Custom Capabilide~ 
system which not only meets the needs, but also opti- ' 
mizes performance and economy. ' 

Step two, system partitioning, follows the joint sys
tem definition. Partitioning involves the cataloguing of 
functions into MOS sub functions and then into chip 
functions. During this step of the program the best 
MOS process for the application is selected. Usually, 
functional flow charts and timing diagrams are gen
erated as a preliminary step in the logic design: 

Once partitioning is accomplished, preliminary logic 
design and simulation can be done. The chip func
tions, as catalogued in step two, are translated into 
MOS logic diagrams and traditional breadbQarding 
techniques are quite often used to verify these logic 
designs. AMI also uses proprietary computerized 
simulation programs for verification. These programs 
check the design, as well as help reduce time and cost 
of design verification. 

Final logic design is next. First, errors discovered 
through breadboarding or simulation are corrected. 
Earlier partitioning may be refined, if the final logic 
design indicates a need. During the final logic design 
st.ep; all syst.em design objectives are analyzed again, 
MOS logic diagrams are finalized, chip sizes are esti
mated, and testing procedures are generated. 

And then - chip circuit design. The topological chip 
layout is a precise science. The exact dimensions and 
placement of each transistor. and other functions 
must be determined. The list of factors affecting chip 
design is almost endless: the use of space, the econ
omy of functions, the versatility of functions, the 
power requirements, the manufacturing processes, 
the interconnections, the packaging, the performance 
of the circuit, the reliability of the design, and so on. 
All must be considered in the circuit layout design 
leading to final topological definition. Here again, 
AMI uses computerized circuit analysis programs to 
validate chip design and verify that the design meets 
performance objectives determined during system 
definition. The computerized analysis not only sub
stantiates the logic, it is an integral part of the on
going quality assurance program at AMI. 

The AMI Quality Assurance Program is an ongoing 
activity that pervades the entire design and manu
facturing process. The quality assurance function 
includes a special group of inspectors, organization
ally separate from production. The main responsibil
ity of these inspectors is to examine and test custom 
circuits and all the raw materials that go into them. 
The following is a partial list of the quality control 
checkpoints in the creation of a custom circuit. At 
each of these preproduction steps, meticulous checks 
of both design and workmapship are made. 
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FEATURES 

• 16 -Bit Instruction Word 
• Full Minicomputer Instruction Set Capability Including 

Multiple and Divide 
• Up to 16,384 Bytes of Memory 
• 8-Bit Memory Data Bus· 
• Advanced Memory-to-Memory Architecture 
• Separate Memory, 1/0, and Interrupt-Bus Structures 
• 16 General Registers, 4 Prioritized Interrupts 
• Programmed and DMA I/O Capability 
• On -Chip Oscillator with External Frequency Option 

The S9980 is a software-compatible member of AMI's 
S9900 family of microprocessors. Designed to minimize 
the system cost for smaller systems, the S9980 is a single
chip 16-bit CPU which has an 8-bit data bus, on-chip 
clock, and is packaged ina40-pin package. The instruction 
set of the S9980 includes the capabilities offered by full 
minicomputers and is exactly the same as the S9900. The 
unique memory -to -memory architecture features multiple 
register files, resident in memory, which allow faster re
sponse to interrupts and increased programming flexibility. 
The separate bus structure simplifies the system design 
effort. AMI provides a compatible set of MOSmemory 
and logic function circuits to be used with an S9980 system. 

S9980 PIN ASSIGNMENTS AND FUNCTIONS 

SIGNATURE PIN I/O DESCRIPTION 

ADDRESS BUS 

Ao (MSB) 17 OUT AO through A13 comprise 
A1 16 OUT the address bus. This 3-state 
A2 15 OUT bus provides the memory-
A3 14 OUT address vector to the exter-
A4 13 OUT nal-memory system when 
A5 12 OUT MEMEN is active and 1/0-
A6 11 OUT bit addresses and external-
A7 10 OUT instruction addresses to the 
A8 9 OUT I/O system when MEMEN is 
A9 8 OUT inactive. The address bus 
A10 7 OUT assumes the high -impedance 
All 6 OUT state when HOLDA is 
A12 5 OUT inactive. 
A13/CRUOUT 4 OUT 

59980 

16-Bit Single Chip CPU 

BLOCK DIAGRAM 

HOLD 
HOLDA 

LOAD 
.WE 

READY 
WAIT 

MEMEN 
DalN 

RESET 
lAO 

CRUCLK 

00·015 

PIN CONFIGURATION 

CRUIN 

Vee 

877255 

CRUOUT 

iNTREO lCOIC3 AO·AI4 

CRUIN CRUOUT 

Serial I/O data appears on A13 when an LDCR, SBZ and SBO instruction is executed. This ~ 

DO (MSB) 
D1 
D2 
D3 
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data should be sampled by the I/O interface logic when CRUCLK goes active (high). One bit « 
of the external instruction code appears on A13 during external instruction execution. 

DATA BUS 

26 I/O DO through D7 comprise the bi-directional 3-state data bus. This bus transfers memory data 
27 I/O to (when writing) and from (when reading) the external-memory system when MEMEN is 
28 I/O active. The data bus assumes the high-impedance state when HOLDA is active. 
29 I/O 
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AMII® S9980 

SIGNATURE PIN I/O DESCRIPTION 

D4 30 I/O 
D5 31 I/O 
D6 32 I/O 
D7 (LSB) 33 I/O 

POWER SUPPLIES 

VBB 21 Supply voltage (-5V NOM) 
VCC 20 Supply voltage (5V NOM) 
VDD 36 Supply voltage (12V NOM) 
VSS 35 Ground reference 

CLOCKS 

CIN 34 IN The S9980 has an on -chip oscillator to generate the system clock (2MHz). But an option is 
provided to allow external system clock. CKIN is tied to +12V to use the internal oscillator . 
. Alternately, a TTL level periodic wave of frequency equal to or less than 12MHz may be 
applied to CKIN. In the latter case, the internal oscillator is ignored and external frequency 
is used to generate the system clock (3MHz or less). 

<1>3 22 OUT Clock phase 3 (<1>3) inverted. 

BUS CONTROLS 

DBIN 18 OUT Data bus in. When active (high), DBIN indicates that the S9980 has disabled its output buffers 
to allow the memory to place memory -read data on the data bus during MEMEN. DBIN re-
mains low in all other cases except when HOLDA is active. 

MEMEN 40 OUT Memory enable. When active (low), MEMEN indicates that the address bus contains a memory 
address. 

WE 38 OUT Write enable. When active (low), WE indicates that memory-write data is available from the 
S9980 to be written into memory. 

CRUCLK 37 OUT CRU clock_ When active (high), CRUCLK indicates that external interface logic should sample 
the output data on CRUOUT or shOUld decode external instructions on AO, A1, A13. 

eRUIN 19 IN CRU data in. CRUIN, normally driven by 3-state or open-collector devices, receives input data 
from external interface logic. Whe~ the processor executes a STCR or TB instruction, it sam-
ples CRUIN for the level of the CRU input bit specified by the address bus (A2 through A12)· 

INTO 23 IN Interrupt code. Refer to Section 2.2 for detailed description. 
INT1 24 IN 
INT2 25 IN 

MEMORY CONTROL 

HOLD 1 IN Hold. When active (low), HOLD indicates to the processor that an external controller (e.g., 
DMA device) desires to utilize the address and data buses to transfer data to or from memory. 
The S9980 enters the hold state following a hold signal when it has completed its present 
memory cycle.* The processor then places the address and data buses in the high-impedance 
state (along with WE, MEMEN, and DBIN) and responds with a hold-acknowledge signal 
(HOLDA). When IIOLD is removed, the processor returns to normal operation. 

HOLDA 2 OUT Hold acknowledge. When active (high), HOLDA indicates that the processor is in the hold 
state and the address and data buses and memory control outputs (WE, MEMEN, and DBIN) 
are in the high-impedance state. 

READY 39 IN Ready. When active (high), READY indicates that memory will be ready to read or write during 
~ the next clock cycle. When not-ready is indicated during a memory operation, the S9980 « enters a wait state and suspends internal operation until the memory system indicates ready. 

TIMING AND CONTROL 

IAQ 3 OUT Instruction acquisition. IAQ is active (high) during any memory cycle when the S9980 is 
acquiring an instruction. IAQ can be used to detect illegal op codes. It may also be used to 
synchronize LOAD stimulus. 

* If the cycle following the present memory cycle is also a memory cycle, it too is completed before 89980 enters hold state. 
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\AMII.® S1883 

Universal Asynchronous Receiver/Transmitter 
(UART) 

CS 
IJotI 

NSB NPB POE NDB2 NDBl DBS DB7 086 085 DB06 DBl 0112 DBl 
1161 1351 1391 1371 1181 I3JI 1321 1311 IJOI 1291 128: 1271 12&1 

~ 
1231 

TBMT 

1221 

Vss .1 
VGG 
VOO 
RM 
ROB 
R07 
R06 
ROS 

l-+-t--T-- ~~ R04 
R03 Sl883 

TCP 
POE 
NOBl 
NOB2 
NSB 
NPB 
CS 
OB8 
087 
086 
0B5 
0B4 
OB3 
OB2 
OBl 
TSO 
TEOC 
TOS 
TBMT 
RESET 

R02 
l-+-t __ T--T~~ ROl 

RPE 
RFE 
ROR 
SWE 
RCP 

TRANSMITTER TRANSMITTER 

t: 
.: 

- f : 
- -- - ----- - --- -- - -- ~ -.-: 

ROA 
OOA 

RSI 

RECEIVER RECEIVER 1181 
Iml 

~----+-r-""" I !191 

RESET 
1211 - TO ALL REGISTERS 161 181 1101 '121 

RD7 RD5 RDl RDl 

SI883 BLOCK DIAGRAM 

DDA 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• 
• 
• 
• 
• 

12.5 K Baud Data Rates 

5-8 Bit Word Length 

Parity Generation/Checking Odd, Even, None 

Framing and Overflow Error Detection 

1, 1.5, or 2 Stop Bits 

FUNCTIONAL DESCRIPTION 

The S 1883- Universal Asynchronous Receiver Transmitter 
(UART) is a single chip MOS/LSI device that totally replaces 
the asynchronous parallel to serial and serial to parallel 
conversion logic required to interface a word parallel con
troller or data terminal to a bit serial communication network. 

For asynchronous data transmission with a non-contiguous 
<;lata bit stream, the UART automatically inserts a START bit 

preceding each character and under program control 1, 1.5, or 
2 stop bits at the ~nd of each character. To detect incoming 
characters in a noisy environment the UART employs a 
START bit detection network and allows errorless recovery of 
data with up to 42% distortion. 

The UART will transmit or receive data characters of 5, 6, 7, 
or 8 bit length. Options allow the generation and checking of 

<IDle MASTER 1978 

• 
• 
• 
• 

Double Buffered Input/Output 

Independent Transmit/Receive Rates 

Start and Stop Bits Generated and Detected 

Interchangeable with TMS6011, COM20 17, 
TR1602, AY-5-1013 

• Tri-State Outputs 

odd, even parity or no parity. The odd or even parity bit is 
automatically added to the character length for transmission. 

The parity bit is removed, checked and an error nag set if 
incorrectly received. 

The data or baud rate at the receiver input and transmitter 
output are determined independently by external clock inputs. 
The clock inputs must be 16 times the data rate required at 
the serial input and output. The independent clocks allow for 
either half or full duplex operation. 

The UART provides a buffer register in both the transmitter 
and receiver to allow a full character time for responding to a 
received data ready or transmit data request signal. The UART 
generates a MARK signal if the transmit register is not loaded 
with a data character and also indicates an overflow error if 
two characters are received without a RDA input. 
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AIMII® S1883 

TYPICAL APPLICATIONS 

• 
• 
• 

Computer Peripherals 
Communication Concentrators 
Integrated Modems 

ABSOLUTE MAXIMUM RATINGS 

Ambient Temperature Under Bias ....... . 
Storage Temperature . . . . . . . . . . . . . . . 
Positive Voltage on Any Pin with Respect to VSS 
Negative Voltage on Any Pin with Respect to VSS 

• 
• 
• 

Industrial Data Trartsmission 
TTY Terminals 
Time Division Multipiexing 

.. O°C to +70°C 
-65°C to + 150°C 

.. +.3 Volt 
.... -20.0 Volt . 

NOTE: Stresses greater than those listed as Maximum Ratings may cause permanent damage to the device. Functional operation of the device at 
these or any other conditions above those indicated in the operation section of this specification are not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

oc (STATIC) CHARACTERISTICS 

Symbol 

VIH 

VIL 

III 

VOH 

VOL 

COUT 

ISS 

IGG 

Parameter 

Input High Voltage 

Input Low Voltage 

Input Load Current 

Output High Voltage 

Output Low Voltage 

Input Capacitance 

Output Capacitance 

VSS Supply Current 

VGG Supply Current 

TA = 0° - +70°C, VSS = +5 Volt ±5%, VGG = -12 Volt ±5% 

Min 

VSS -1.0 

VGG 

2.4 

Max 

VSS +0.3 

0.8 

-1.2 

.4 

'1" 4V 

10 

30 

40 

Unit 

Volt 

Volt 

mamp 

Volt 

Volt 

pf 

pf 

mamp 

mamp 

Condition 

Internal Pull-up 

Resistor Provided 

VIN = 0 Volt 

10H = - 100 uamp 

10L = 1.6 mamp 

ViN = VSS 

VOUT = VSS 

SWE = RDE = VIL 

ITTL Load 

AC (DYNAMIC) CHARACTERISTICS TA = O°C - +70°C; VSS = +5 Volt ±5%; VGG = -12 Volt ±5% 

Symbol Parameter Min Max Unit Condition 

TCP,RCP Clock Frequency DC 200 KHz 

Input Pulse Widths 

PWTCP Transmit Clock 2.5 usec CL = 20pf 

PWRCP Receive Clock 2.5 usec 1 TTL Load 

PWCS Control Strobe 250 nsec 

PWTDS Transmit Data Strobe 250 nsec 

PWRST RESET 1.0 /-lsec 

PWSWE Status Word Enable 500 nsec 

PWRDA Reset Data Available 500 nsec 

PWRDE Receive Data Enable 250 nsee 

Switching Characteristics 

tCDS Control Set Up Time 0 nsec Figure 1 

tCDH Control Hold Time 20 nsec Figure 1 

tOE Output Enable Time 500 nsec 

tOD Output Disable Time 500 nsec 
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82350 

Universal Synchronous Receiver!Transmitier 
. (USRT) 

GND Vee 

TOs 138_1 t-----_---.., 
es lSI 

NDB11391 

1..01 
NDB2 

POE 141 

NPB 131 

TBMT 191 

m 
FeT 

SCR 181 

1101 
RPE 

ROR
I111 

fl21 
RDA 

RESET 
1141 

RSI 

161 
...-+-+--+- TSO 

~--~~~~~--~ 

1231 
....... --+-iiSS 

a......_ ....... 

BLOCK DIAGRAM 

GNO 
,. 

NOB2 

VCC 2 NOB, 

NPB 3 TOS 
POE 4 RCP 

B 5 TCP 

TSO 6 ROE 
FCT 7 SWE 
SCR 8 ROO 

TBMT 9 RO, 
RPE 10 S2350 R02 
ROR 11 R03 
ROA 12 R04 

RR 13 R05 
RESET 14 R06 

DO 15 R07 
0, 16 RSI 
O2 17 TFS 
03 18 RSS 
04 19 07 
Os 20 06 

1"-,::',-1 

...L~=IJ;;~:\ 
T 1~'.'t" 
(MINI (MAX) 

100 
~ .010 .010 .~ L 

'-1 (MIN) (NOMili 
(NOM) 

PIN/PACKAGE CONFIGURATION 

FEATURES 

• 500 KHz Data Rates 

Fill Character Register • 

Double Buffered Input/Output • 

Odd/Even or No PaQty 

Error Status Flags 

• Internal Sync Detection 

• 
• 
• 
• 

Bus Oriented Outputs 
5 -8 Bit Characters 

• 
• 

Single Power Supply (+5v) 

Input/Output TTL Compatible 

FUNCTIONAL DESCRIPTION 
The S2350 Universal Synchronous Receiver Transmitter 

(USRT) is a single chip MOS/LSI device that totally replaces 
the serial to parallel and parallel to serial conversion logic 
required to interface a word parallel controller or data terminal 
to a bit-serial, synchronous communication network. 

The USRT consists of separate receiver and transmitter 
sections with independent clocks, data lines and status. 
Common with the transmitter and receiver are word length and 
parity mode. Data is transmitted and received in a NRZ format 
at a rate equal to the respective input clock frequency. 

Data messages are transmitted as a contiguous character 
stream, bit synchronous with respect to a clock and character 
synchronous with respect. to framing or "sync" characters 
initializing each message. The USRT receiver compares the 
contents of the internal Receiver Sync Register with the in
coming data stream in a bit transparent mode. When a compare 
is made, the receiver becomes character synchronous for-
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matting a 5,6, 7, or 8 bit character for output each character 
time. The receiver has an output buffer register allowing a full 
character time to transfer the data out. The receiver status 
outputs indicate received data available (RDA), receiver over
run (ROR), receive parity error (RPE) and sync character 
received (SCR). Status bits are available on individual output 
lines and can also be multiplexed onto the output data lines 
for bus organizep systems. The data lines have tri-state 
outputs. 

The USRT transmitter outputs 5, 6, 7, or 8 bit charac
ters with correct parity at the transmitter serial output (TSO). 
The transmitter is buffered to allow a full character time to 
respond to a transmitter buffer empty (TBMT) request for 
data. Data is transmitted in a NRZ format changing on the 
positive transition of the transmitter clock (TCP). The char
acter in the transmitter fill register is inserted into the data 
message if a data character is not loaded into the transmitter 
after a TBMT request. 
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TYPICAL APPLICATIONS 

• Computer Peripherals 

• Communication Concentrators 
• Integrated Modems 

ABSOLUTE MAXIMUM RATINGS 

Ambient temperature under bias 
Storage temperature 
Positive voltage on any pin with respect to GROUND 
Negative voltage on any pin with respect to GROUND 
Power dissipation 

DC (STATIC) CHARACTERISTICS· 
V CC = +SV ±5V ±5%, T A = 25°C unless otherwise noted. 

Symbol Parameter 

VIH Input High Voltage 

VIL Input Low Voltage 

IlL Input Leakage Current 

VOH Output High Voltage 

VOL Output Low Voltage 

CIN Input Capacitance 

COUT Output Capacitance 

ICC V CC Supply Curren t 

Min. 

2.0 

-0.5 

2.4 

• 
• 
• 

S2350 

High Speed Terminals 
Time Division Multiplexing 
Industrial Data Trarnmission 

Max. Unit 

VCC Volt 

+0.8 Volt 

10 J..la 

Volts 

+0.4 Volts 

10 pf 

12 pf 

100 rna 

o°C to + 70°C 
-65°C to + 150°C 

+7 volt 
-0.5 volt 
0.75 watt 

Condition 

VIN = OTO VCC 
Volts 

IOH = -100J..la 

IOL = I.6ma 

} VIN = 0 Volt 
f= 1.0 MHZ 

No Load 

*Electrical characteristics included in this advanced product description are objective specifications and may be subject to change. 

AC (DYNAMIC) CHARACTERISTICS 
V CC = +5V ±5%, T A = 25°C unless otherwise noted. 

Symbol Parameter Min. Max. Unit Condition 

TCP,RCP Clock Frequency DC 500 KHz 

Input Pulse Widths 

PrCP Transmit Clock 900 nsec CL = 20pf 

PRCP Receive Clock 900 nsec ITTL Load 

PRST Reset 500 nsec 

PrDS Transmit Data Strobe 200 nsec 

PfFS Transmit Fill Strobe 200 nsec 

PRss Receive Sync Strobe 200 nsec 

PCS Control Strobe 200 nsec 

PRDE Receive Data Enable 400 nsec Note I 

PSWE Status Word Enable 400 nsec Note I 

PRR Receiver Restart 500 nsec 
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S5204A· 

4096 Bit (512 x 8) Erasable and Electrically 
Reprogrammable ROM 

Features 
o On-Board Programmability 
o Fast Access Time - 750ns Max. 
o High Speed Programming - Less than 1 Minute 

for all 4096 Bits 
o Programmed with R/W, CS and V PROG Pins 
o Completely TTL Compatible - Excluding the 

VpROG Pin during Read or Write 
o Ultraviolet Light Erasable - Less than 

10 Minutes 
o Static Operation - No Clocks Required 
o Three-State Data I/O 
o Standard Power Supplies - +5V and -12V 
o Mature p.; Channel Process 

Block Diagram 

77675 

AO 

AI 

A2 
A3 

A4 

A5 

A6 
A7 

A8 

GSO 
RWORCSl 

VPROG _+-__ ---1 

VCC 

ABSOLUTE MAXIMUM RATI.NGS 

Voltage on any pin relative to V SS 

GND 

64x64 BIT 
PROM ARRAY 

Y GATING 

SENSE AMPLIFIERS 
3 STATE 

INPUT IOUTPUT 
BUFFERS 

0001020304050607 

General Description 

The S5204A is a high speed, static, 512x8 bit, eras
able and electrically programmable read only memory 
designed for use in bus-organized systems. Both input 
and output are TTL compatible during both read and 
write modes. Packaged in a 24 -pin hermetically sealed 
dual in-line package, the bit pattern can be erasep by 
exposing the chip to an ultraviolet light source through 
the transparent lid, after which a new pattern can be 
written. 

Pin Configuration 

871154 

Typical Applications 

o ROM Program Debugging 
o Code Translation 
o Microprogramming 

except the VPROG pin ................ +O.3V to -20V o Look-up Tables 
o Random Logic Replacement Voltage on the VPROG pin relative to V SS . . . . +O.3V to - 60V 

Operating Temperature .................. O°C to +70°C 
Storage Temperature (programmed) ....... -55°C to +85°C 
Storage Temperature (unprogrammed) . . . .. -55°C to +150°C 

o Programmable Waveforms 
o Character Generation 
o Electronic Key boards 

NOTE: !h.is de~ice contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, 
It IS adVised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to 
this high-impedance circuit. 
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DC (STATIC) CHARACTERISTICS (V CC = +5.0V ± 5%, V GG = -12 .OV ± 5% T A = 0 - 70uC unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN MAX UNIT 

VIL INPUT VOLT AGE LOW 0.8 V 

VIH INPUT VOLT AGE HIGH VCC -2.25 VCC +.3 V 

VOL OUTPUT VOLT AGE LOW 0.4 V 
10L:: 1.6 rna 

VOH OUTPUT VOLTAGE HIGH 2.4 V 

10H = 200 p.A 

III INPUT LEAKAGE CURRENT 10 I.Ia 

ILO OUTPUT LEAKAGE CURRENT 20 I.Ia 
CS= 5V 

IGG V GG SUPPLY CURRENT 45 rna 

ICC V CC SUPPLY CURRENT 50 rna 

Po POWER DISSIPATION 750 mw 

NOTE: Program input,VPROG may be tied to VCC during the Read. 

AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 

SYMBOL CHARACTERISTIC MIN MAX UNIT 

TACC ACCESS TIME 
",en 
IJV ns 

TCO CHIP SELECT TO 400 ns 
; 

OUTPUT DELAY 

TOO CHIP DESELECT TO ns 
OUTPUT DELAY 

PROGRAM CHARACTERISTICS (R/W Gnd' Program pulse rise and fall time (10% to 90%) are both at IIJS max). 

SYMBOL CHARACTERISTICS MIN MAX UNIT 

TAS ADDRESS SET UP TIM E 10 IJS 

TCSS CHIP SELECT SET UP TIME 10 IJS 

TDS DATA SET UP TIME 10 IJS 

TAH ADDRESS HOLD TIME 10 IJS 

TCSH CHIP SELECT HOLD TIME 10 IJS 

TDH OAT A HOLD TIME 10 IJS 

TPWL PROGRAM PULSE WIDTH 3 5 ms 
LOW 

TPWH PROGRAM PULSE WIDTH 500 IJS 
HIGH 

VpROG· PROGRAM AMPLITUDE -55 -50 V 

IpROG PROGRAM CURRENT 35 rna 

TWS WRITE SET UP TIME 10 IJS 

TWH WRITE HOLD TIME 5 IJS 

TRS READ SET UP TIME 10 IJS 

*Note that in the WRITE mode the MIN value of VpROG should not be exceeded and that chip select, address, and data lines may remain at TTL 
level, as in the READ mode 
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S5204A 

INTERF ACE DESCRIPTION 

Pin Label Function 

(IS) DO Data Unes - with the R/W line selected for Read (VIH), the Data Line (DO through D7) 
(16) Dl are set to reflect the contents of the selected memory location. When the R/W line is set 
(17) D2 for Write (VIL>, the Data Lines are stored at the addressed location of the 5204A when 
(18) D3 VPROG is present. The Data Bus output drivers are three-state devic~s that remain in the 
(19) D4 high impedance (of 0 state whenever es is in the VIH st~te or when R/W is in the VIL 
(20) D5 state. 
(21) D6 
(22) D7 
(2) R/W Read/Write - When this' input line is set to Vrn, the device is in the Write mode, a low (VIL> 

signal puts it into the Read mode. 

(3) CS Chip Select - This input line must be set to VIL for a Read or Write operation to be per-
formed. When it is High (VIH) the output data bus is set to a high-impedance three-state 
condition. 

(4) VpROG Program - In the Write mode, a 50Volt programming pulse at this input causes the data at 
the Data Lines to be stored in the selected address location. This pin should be tied to Vee 
for normal Read operations. 

(5) AO Address Lines - These lines select the 8 bit word in memory for Read or Write operation. 
(6) Al 
(7) A2 
(8) A3 
(9) A4 
(10) AS 
(11) A6 
(13) A7 
(14) A8 

CONTROL FUNCTION TRUTH TABLE 

cs R/W VpROG 

0 I VpROG 
0 0 Vee 

I X X 

OPERATION 
Initially, and after each erasure, all bits of the 5204A are 

in the LOW state (output 0 volts). Data is stored by selectively 
programming a HIGH into the desired bit locations. The R/W 
input (pin 2) is used to select the desired mode of operation. 
When the R/W input is HIGH the chip is in the write ~mable 
mode of operation. The outputs (Do - D7) are disabled (float
ing) with the corresponding pins becoming the data inputs. 
The word address is selected in the same manner as in the Read 
mode. Data to be programmed is presented 8 bits in parallel 
and after the address and data are set up a programming pulse 
(Vp = - 50 volts) is applied, VPROG electrically writes the data 
into the memory array. Writing may be inhibited by deselecting 
the chip with the CS input at a HIGH during the write cycle. 
This feature allows true "on board" programming in bus 
organized systems where the R/W a'nd VPROG inputs are 
common and the device to be programmed is selected by means 
of the chip select input as during read operations. 

MODE OUTPUTS 

Write Active Data Inputs 

Read Active 

Standby Floating 

The amount of program energy required to insure 
memory retention may be defined as a function of the number 
of program pulses (N) times the program pulse width (tpw) 
(N x tpw ;;. 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 
program pulses are required. 

The read operation is accomplished by a LOW at the 
R/W input with the program inpu.t connected to VSS potential. 
True data (data out = date in) is valid after the address is stable. 
The CS input will disable (float) the outputs when HIGH to 
allow capability with bus organized systems. 

Erasure is accomplished by exposing the array to a 2537 A 
ultra-violet light source (such as Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54, Turner Designs PROM Eraser, 
Model 30 or equiValent) for a period of 7 to 10 minutes. The 
clear optical lid should be approximately one inch away from 
the lamp tubes. 

--
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THE FORMULATOR LINE OF F8 AND 
F3870 DESIGN AIDS 

INTRODUCTION 
The Microprocessor system designer can now create his own 
hardware and software development systems for the F8 and 
F3870 by selecting modular subassemblies from Fairchild's 
Formulator line of F8 and F3870 design aids. He may start 
development with a Mark Isingleboard system, then expand 
to more sophisticated Mark II or Mark liFO development 
systems that can handle both software and hardware devel
opment. Or he may graduate toa complete Formulator Mark 
III with intelligent front panel, power supply, and accessories 
or to the top of the line Formulator Mark IIIFO with floppy disk 
drives. 

Three growth packages plus a selection of optional modules 
provide a practical method for upgrading the single-board 
Mark I to either the Mark II or Mark liFO or to the maximum 
system configuration Mark III or Mark IIIFO. Using the 

, growth packages, the designer can begin sophisticated sys
tem application programs at very low cost and then upgrade 
his development tools in relatively inexpensive steps, if he 
desires to do so at a later time. 

The most elementary configuration, called the Formulator 
Mark I, includes a Processor module that contains an F8 
CPU, Program Storage Unit that includes Fairbug monitor, 
Dynamic and Static Memory Interface circuits, 1024 bytes of 
random access memory, and the necessary buffers and 
other components for hardware development. It also in
cludes a 13-slot card cage, an I/O cable kit, and a power 
cable. 

The second level, the Formulator Mark II, includes all of the 
Mark I components plus a memory board with' 16 kilobytes 
of RAM and the complete Formulator Operating System, 
designated FOS. FOS gives the user complete software de
velopment capability, including an assembler, editor, and 
debug package, and ,drivers for a teletype or the TI Silent 
733 terminal. 

The-third level, the Formulator Mark liFO, is identical to the 
Mark II with the addition of interface cards and cables for an 
iCOM F03712 dual-drive floppy disk system and Fairchild 
F8-00S-1I1 Floppy Disk Operating System. 

The fourth level, the Formulator Mark III, includes an intelli
gent front panel, a serial communications module, a quad 
I/O module, an attractive cabinet, and a power supply. Also 
included are 16 kilobytes of RAM, the Formulator Processor 
Module, and the Formulator Operating System. 

The top of the line is the Formulator Mark IIIFO. This micro
computer is identical to the Mark III except it interfaces to 
the iCOM dual drive floppy disk. 

Three growth packages are available for Mark I, Mark II, and 
Mark III expansion. Growth Package I upgrades the Mark I 
system to the Mark II level. Growth Package II converts the 
Mark II to the full Mark III level. Growth Package III upgrades -
either the Mark II or Mark III to the Mark liFO or the Mark 
IIiFO floppy disk configurations. 
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Other boards are available as options for all five Formulator 
configurations to increase the flexibility of the units by ad
ding to their capabilities. These include 4-kilobyte RAM, 
4-kilobyte PROM, and 16-kilobyte RAM boards, as well as 
and 1/0 light board, a communications board with UART, a 
parallel-byte board for peripheral interface, and a PROM 
programmer. 

FORMULATOR MARK I 

}-TTY ASR33 

J=TTY ASR33 
SILENT 733 

GROWTH PACKAGE II 
r-___ ....:.._FO.;.,R_M....;.,UL_A ... TOR MARK III 

}

TTY ASR33 
SILENT 733 
HP 2645A TERMINAL 
HP 9866A PRINTER 

GROWTH PACKAGE III 

iCOM Model FD3712 Dual Drive used 
.... --------..... with Formulator Mark liFO or 

Mark IIIFD. 

, 

. --,,,,,, }

RS232 CRT TERMINALS 
RS232 PRINTERS 
RS232 PRINTING TERMINALS 

FORMULATOR GROWTH PATHS 
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FORMULATOR MARK I 

The first member of the Formulator family, the Formulator 
Mark I, is a basic microcomputer development tool provid
ing the hardware necessary to build F8 or F3870 prototype 
systems. Included in the basic system is the Formulator 
Processor Module with the F8 CPU, Static Memory Inter
face, Dynamic Memory Interface, and Program Storage Unit 
devices. The Fairbug debug program, a 1 K-byte monitor 
debug package, is included in the Program Storage Unit on 
the Processor Module. Fairbug provides the Mark I with suf
ficient debug capability to load a program, examine regis
ters, monitor and alter memory locations, store a program 
on an external file, and generate a tape suitable for burning 
PROM memory devices. The Mark I also comes equipped 
with a 13-slot card cage and motherboard for attaching the 

. modular Formulator printed circuit boards. Three slots are 
wired for the console control modules and one is dedicated 
to the Processor Module. The other nine connectors are 
general purpose slots which c.an accept additional For
mulator modules for system expansion. Cables and 
documentation are also included in the F8 Formulator Mark 
I system, including a peripheral interface cable which can 
connect the Mark I to a Teletype ASR33 or TI Silent 733 for 
external communication. 

Hardware 
Formulator Processor Module 
Formulator Card Cage ·and Motherboard 
Processor Module to Peripheral Cable 
Power Cable 
Cable Kit 

'Software 
Fairbug Debug Program 

Documentation 
Formulator User's Guide 
Formulator Hardware Reference Manual 
Formulator Mark I Systems Coverage Manual 
Formulator Utilities Manual 
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THE FORMULATOR PROCESSOR MODULE 
The Formulator Processor Module is the heart of the For~ 
mulator family of development systems. As illustrated in the 
block diagram below, the 101/2" x 71/2" Processor Module 
contains a Central Processor Unit (F3850 CPU), a Program 
Storage Unit (F3851A PSU) with the Fairbug monitor, a 
Static Memory Interface circuit (F3853 SMI), a Dynamic 
Memory Interface circuit (F3852 DMI), a 1 K-byte RAM mem
ory, and a peripheral interface circuit. Also included is the 
circuitry necessary to drive the Formulator bus for easy ex- ' 
pansion of system functions. The 32 bidirectional I/O lines 
are brought out to the top edge connector; bus Signals are 
brought to a connector on the bottom of the board. The 
board connector plugs into the Formulator motherboard 
where the signals are bussed to twelve other sockets. The 
peripheral interface Signals are brought out to a special 
connector mounted on the Processor Module. They include 
both a 20 rnA current loop and an RS232 interface circuit. 

Two interrupt levels are available on the Formulator Pro
. cessor Module, one from the F3851A PSU and the other 
from the F3853 SM!. The on-board F3852 DMI allows 

. dynamic memory refresh and direct memory access func
tions to be incorporated into expanded memory systems. 

Switches on the Processor Module change the page ad
dress of the 1 K-byte RAM memory. Additional switches are 
provided to change the port addresses of the PSU circuit, 
enable and disable the Fairbug program, select the clock 
mode (LC, crystal, or external), enable the interrupt priority, 

_. __ ,. __ "and select serial interface devices (RS232 or current loop). __ ~~...-..... 

The Fairbug program, located in the F3851A PSU communi
cates with an ASCII serial device, reads data from a parallel 
paper tape reader, and punches tape. The Fairbug program 
also performs a debug function allowing users to examine 
and alter internal registers and memory. 

PROCESSOR MODULE 
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FORMULATOR MARK II 

The second member is the Formulator Mark II. This unit is a 
low cost microcomputer software and hardware develop
ment tool. It includes the basic hardware required to de
velop a system, as well as the necessary software tools to 
develop F8 and F3870 code. The Mark II consists of all the 
components of the Mark I, namely the Processor Module, 
card cage and motherboard, cable kit, and the Fairbug 
debug program, as well as an additional 16K-byte RAM 
module. Also a part of the Mark II is the Formulator Operat
ing System, including the editor, relocating assembler, and 
debug package to allow the generation of the source codes 
and to create and check out the object codes. Peripheral 
interfaces are also available to connect the Mark II to a TI 
Silent 733 or Teletype ASR33. 

MARK II FORMULATOR OPERATING SYSTEM-FOS 
The software for the Formulator products is specifically de
signed to assist engineers and programmers during the de
velopment phase of a microcomputer-based system. Desig
nated the Formulator Operating System (FOS), this software 
package consists of a monitor, an editor, an assembler, a 
linking loader, a debug package, and several utility pro
grams. 

The editor assists the user in the creation of a soUrce file, 
which the assembler then 'converts into an object file ready 
for loading into the system. This object file may, at the op
tion of the user, be a relocatable file. If several such relocat
able object files exist, they may be combined by the linking 
loader and assigned absolute addresses at loading. 

The debug portion of the Mark II FOS allows users to test for 
fast and efficient program testing, for setting software 
breakpoints, and for examining and altering memory, regis
ters, and I/O ports. 

Unlike other development systems with limited storage 
capability, the Formulator has enough memory so that the 

1596 

Hardware 
Formulator Processor Module 
16K-Byte RAM Module 
Formulator Card Cage and Motherboard 
Processor Module to Peripheral Cable 
Power Cable 
Cable Kit 

Software 
Formulator Operating System 

Docum entation 
Formulator User's Guide 
Formulator Hardware Reference Manual 
Formulator Mark II Systems Coverage Manual 
Formulator Utilities Manual 

editor, relocating assembler, and debug packages are simul
taneously resident, with transfer from one to the other con
trolled by the monitor. Thus, a program may be created, 
edited, assembled, and debugged without ever having to 
reload the system software, since the user may switch from 
the editor to the assembler to the debug program directly 
from the moni,tor. 

The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener
ates a .file for producing a ROM code. Another creates a file 
needed by a PROM programmer. These utility programs are 
loaded into the system under the control of the monitor. 

The combined effect of the interrelated portions of the For
mulator Operating System is the rapid generation and 
checkout of F8 and F3870 microcomputer-based systems. 
These programs greatly simplify the effort required to de
velop and alter the end user software, making it easy to 
design and debug a system breadboard, easy in terms of 
reduced time and manpower. 
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FORMULATOR MARK liFO 

The third member is the Formulator Mark liFO, a floppy-disk 
based low-cost microcomputer software and hardware de
velopment tool. It includes the basic hardware required to 
develop a system, as well as the necessary software tools to 
develop F8 and F3870 code. The Mark liFO consists of all the 
components of the .Mark I, namely the Processor Module, 
card cage and motherboard,cable kit, and the Fairbug 
debug program, as well as an additional 16K-byte RAM 
Module. The F8-00S-1I1 is also a part of the Mark liFO. It 
includes a floppy-disk file manager, editor, relocating as
sembler, and debug package to generate the source codes 
and to create and check out the object codes. The Mark II FD 
can communicate with teletype ASR33 and other standard 
RS232 CRT or printing terminals. 

MARK liFO FLOPPY-DISK OPERATING SYSTEM 
- F8-DOS-1II 
The software for the Formulator products is specifically de
signed to assist engineers and programmers during the de
velopment phase of a microcomputer-based system. Desig
nated the F8 DOS-III, this software package consists of a 
floppy-disk monitor, an editor, a relocating assembler, a 
linking loader; a debug package, and utility programs. 

The disk monitor provides all of the necessary commands 
for fast and efficient file management during the creation, 
editing, assembly, and debugging of applications programs. 

The editor assists the user in the creation of a source file, 
which the assembler then converts into an object file ready 
for loading into the system. This object file may, at the op
tion of the user, be a relocatable file. If several such relocat
able object files exist, they may be combined by the linking 
loader and assigned absolute addresses at loading. 

The debug portion of the F8-DOS-111 provides for fast and 
efficient program testing. Under software control, the user 
can set software breakpoints, and examine and alter mem
ory, registers, and I/O ports. 
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Hardware 
Parallel Interface Module Prom Boot Loader Module 
Formulator Processor Module 
16K-Byte RAM Module 
Formulator Card Cage and Motherboard 
Processor Module to Peripheral Cable 
Power Cable 
Cable Kit 

Software 
F8-DOS-1I1 Floppy Disk Operating System 

Documentation 
Formulator User's Guide 
Formulator Hardware Reference Manual 
Formulator Mark II Systems Coverage Manual 
Formulator Utilities Manual 

Unlike development systems with limited storage capability, 
the Formulator Mark liFO has enough memory so that the 
editor, assembler, and debug packages are resident as need
ed with transfer from one to the other controlled by the disk 
monitor. Thus, a program may be created, edited, assembled, 
and debugged without ever having to externally reload the 
system software, since the user may switch from the editorto 
the assembler to the debug program directly from the disk 
monitor. 

The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener
ates a file for producing a ROM code; another creates a file 
needed by a PROM programmer. These utility programs are 
loaded into the system under the control of the disk 
monitor. 

The combined effect of the interrelated portions of the F8 
~OS-III is the rapid generation and checkout of F8 and 
F3870 microcomputer-based systems. These programs 
greatly simplify the effort required to develop and alter the 
end-user software, making it easy to design and debug a 
system breadboard, easy in terms of reduced time and man-

. power. 
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FORMULATOR MARK III 

The fourth level of microprocessor development equipment 
is the Formulator Mark III, offering all of the design assis
tance required to develop F8 or F3970 based systems. The 
combination of hardware, software, and firmware offered by 
the Mark III assists the designer from the generation of 
source programs through the development of a prototype 
system. The Mark III is a modular microcomputer that ac
commodates a variety of memory, input/output, and com
munication configurations to form a new and powerful de
velopment system. It contains all of the components of the 
Mark II-the Processor Module, card cage and mother
board, cable kit, the Fairbug debug program, 16K bytes of 
RAM, and the Formulator Operating System. In addition, the 
Mark III includes a Quad I/O Module with four I/O ports and 
two interrupts, a Communications Module with an on-board 
UART, a universal breadboard for building user hardware 
configurations, an extender module, and an intelligent 
operator's panel. Power supplies for the Mark 11\ may be 
either 100 volts, 115 volts, or 220 volts at 50/60 Hz. 
Peripheral interfaces are available to connect the Mark III 
with a TI Silent 733, a Teletype ASR33, or an HP 2645A 
Mini-Data Station. 

Hardware 
Formulator Mainframe 
Designer's Console with Firmware 
Formulator Processor Module 
16K-Byte RAM Module 

INTELLIGENT OPERATOR'S PANEL 
Perhaps the most unique feature of the Mark III Formulator 
is the intelligent operator's panel, an array of lights and 
switches designed to give the user access to vital registers 
and memory locations within the microcomputer; thus 
enabling an important interaction between the user and the 
system hardware and software. 

The benefits of having a firmware controlled front pane'l are 
extensive. In addition to performing the normal front panel 
operations, such as examining and loading the contents of 
memory, the user's console can also perform some very 
complicated functions: Chief among these are the front 
panel's relocatable initial program load capability, its test 
function, and the real time hardware breakpoint feature. 

The self test function is initiated by the user by merely de
pre~sing a single switch on the front panel. The console 
then begins to check the electronics in the Formulator. 
When an error condition is detected, the LED indicators on 
the display indicate the type of error and its location. 

Another feature of the front panel is its ability, under 
operator control, to set hardware breakpoints and to vary 
the number of times a memory location may be accessed 
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Quad I/O Port Module 
Communications Module 
Universal Breadboard 
Extender Module 
Cable Kit 
User I/O Cable Assembly 

Communications Module to Peripheral Cable 

Software 
Fairbug Debug Program 
Formulator Operating System 

Documentation 
Formulator User's Guide 
Formulator Hardware Reference Manual 
Formulator Mark III Systems Coverage Manual 
Formulator Utilities Manual 

before the break-in program execution occurs. This aids the 
user in performing fast, efficient debugging of his software. 

MARK III FORMULATOR OPERATING SYSTEM 
Like the Mark II Formulator Operating System, the Mark III 
FOS consists of a monitor, an editor, an assembler, a linking 
loader, a debug package, and several utility programs. In 
addition to the functions performed by each of these por
tions of the FOS in a Mark II system, the Mark III FOS in
cludes the capability to set hardware breakpoints. I~ also 
contains a trace feature in the debug package which lets the 
user turn tracepoints on and off during the debug operation. 

Two identical versions of the Formulator Operating System 
are available with the Formulator Mark III. One operates in 
the lower portion of memory and another operates in upper 
memory. The Low Memory Operating System resides in 
memory locations 1000 to 3FFF (Hex). Most of the lower 4K 
bytes of memory is reserved for user programs. The, High 
Memory Operating System occupies locations with the 
hexadecimal addresses DOoo to FFFF and uses the portion 
of memory from LCOOO to 0000 to store the symbol table. 
With this system, the user has up to 48K bytes of continuous 
memory addresses available, eliminating the need for split
ting programs larger than 4K bytes. 
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FOR'MULATORMARK IIiFO 

The top of the line in microprocessor development equip
ment is the floppy-disk-based Formulator Mark IIIFO, offer
ing all of the design assistance required to develop Fa or 
F3a70 based systems. The combination of hardware, 
software, and firmware offered by the Mark IIiFO assists the 
designer from the generation of source programs through 
the development of a rrototype system. The Mark IIiFO is a 
modular microcomputer that accommodates a variety of 
memory, input/output, and communication configurations 
to form a new and powerful development system. It contains 
all of the components of the Mark liFO, the Processor Mod
ule, card cage and motherboard, cable kit, the Fairbug 
debug program, parallel interface, PROM boot loader, 16K 
bytes of RAM, and the Fa-OOS-III disk operating system. In 
addition, the Mark IIIFO includes a quad I/O module with 
four 1/0 ports and two interrupts, a communications module 
with an on-board UART, a universal breadboard for building 
user hardware configurations, an extender module, and an 
intelligent operator's panel. Power supplies for the Mark 
IIiFO may be either 100 volts, 115 volts or 220 volts at 50/60 
Hz. The Mark IIIFO can communicate with teletype ASR33 or· 
other standard RS232 glass or printing terminals. 

Hardware 
Formulator Mainframe 
Designer's Console with Firmware 
Formulator Processor Module 
Parallel Interface Module 

-INTELLIGENT OPERATOR'S PANEL 
A unique feature of the Mark IIiFO Formulator is the intelli
gent operator's panel, an array of lights and switches de
Signed to give the user access to vital registers and memory 
locations within the microcomputer, thus enabling an im
portant interaction between the user and the system 
hardware and software. The front panel functions of the 
Mark IIiFO are identical to those described in the Mark III 
section. 

MARK IIIFD FLOPPY DISK OPERATING SYSTEM 
The software for the Formulator products is specifically de
signed to assist engineers and programmers during the de
velopment phase of a microcomputer-based system. Oesig
nated the Fa-OOS-III, this software package consists of a 
floppy disk monitor, an editor, a relocating assembler, a 
linking loader, a debug package, and utility programs. The 
disk monitor provides all of the necessary commands for fast 
and efficient file management during the creation, editing, 
assembly, and debugging of applications programs. 

rhe editor assists the user in the creation of a source file, 
which the assembler then converts into an object file ready 
for loading into the system. This object file may, at the op
tion of the user, be a relocatable file. If several such relocat
able files exist, they may be combined by the linking loader 
and assigned absolute addresses at loading. 
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PROM Boot Loader Module 
16K-Byte RAM Module 
Quad I/O Port Module 
Communications Module 
Universal Breadboard 
Extender Module 
Cable Kit 
User I/O Cable Assembly 
Comm.unications MO,dule to Peripheral Cable 

Software 
Fa-DOS-III Floppy Disk Operating System 

Documentation 
Formulator User's Guide 
Formulator Hardware Reference Manual 
Formulator Mark III Systems Coverage 
Formulator Utilities Manual 

The debug portion of the Mark III Fa-OOS-III provides for fast 
and efficient testing. Under Software Control, the user can 
set software and hardware breakpoints, and examine and 
alter memory, registers, and 1/0 ports. 

Unlike development systems with limited storage capability, 
the Formulator Mark IIIFO has enough memory so that the 
editor, assembler, and debug packages are resident as need- , 
ed with transfer from one to the other controlled by thedisk 
monitor. Thus, a program may be created, edited, assembled, 
and debugged without ever having to externally reload the 
system software, since the user may switch from the editorto 
the assembler to the debug program directly from the disk 
monitor. 

The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener
ates a file for producing a ROM code; another creates a file 
neeQed by a PROM programmer. These utility programs are 
loaded into the system under the confrol of the disk 
monitor. 

The combined effect of the interrelated portions of the For
mulator Fa-pOS-1il is the rapid generation and checkout of 
Fa and F3a70 microcomputer-based systems. These pro
grams greatly simplify the effort required to develop and 
alter the end-user software, making it easy to design and 
debug a system breadboard, easy in terms of reduced time 
and manpower. 
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F8-DOS-1I1 DESCRIPTION 

The Formulator F8-00S-111 operating system provides 
floppy-disk bulk storage capability for Fairchild's For
mulator Mark liFO and Mark IIiFO F8 microcomputers when 
used with up to four plug-compatible iCOM® series FO 360, 
F03700 and Frugal Floppies™ providing for over one mega
byte of total storage capacity. 

iCOM® Advertised 
FD3700 Series Features Disk Monitor 

F8-00S-1I1 provides a powerful and complete development 
software package with batch operation, linking loader, and 
relocating assembler, and provides an easy to use, reliable, 
fast and extremely efficient capability for auxiliary program 
and data storage during F8 and F3870 software development 
or in end-user applications. 

F8-DOS-1II SUMMARY 
Editor Relocating Assembler Real-Time Debugger 

Fully IBM 3740 media and format compatible Assemble (Relocating) Move Line No-List Option Symbolic Debugging 
Full formatter and controller built-in Load (Linking) 
Full sector Read/Write buffers allow List Directory 
asynchronous or DMA data transfer Print File 
Drive and diskette Write Protect capability Rename File 
Positive latching door mechanism Create File 
Up to 4 drives with no software or hardware Delete File 
mod ifications Copy File 
MTBF in excess of 2300 hours (FD 3712 dual Copy Disk. 
drive) GenMod (Created 
Plug-in convenience allows MTTR of 18 Linked File) 
minutes Edit Mode 
Front panel LED status indicators Load (Absolute) 
LED drive select indicators DeBug Mode 
Fully retracting head and pressure pad for Assign Virtual I/O 
maximum diskette life Burn PROM 
50 pin flat ribbon cable with 3M interface Convert 
connector-FD 360 compatible ROM Dump 

FORMULATOR GROWTH PACKAGES 

The Mark I, Mark II, and Mark III Formulator systems previ
ously described are all upwards compatible. The Mark I can 
be expanded to become a Mark II; likewise, the Mark II may 
be developed into a Mark III. In addition, a Mark II can be 
expanded to a Mark liFO and a Mark III into a Mark IIIFO. 
This means that a microprocessor system designer may 
enter the microcomputer design at a level which best 
matches the needs at hand-amount of available money, 
time, microprocessor experience-and be ab'le to increase 
the Formulator's capabilities as his needs grow. Three 
growth packages are available to Formulator product own
ers. Growth Package 1 converts a Mark I system to a Mark II; 
Growth Package 2 extends the capabilities of the Mark II 
into the Formulator Mark III, and Growth Package 3 extends 
a Mark 1\ or III into a Mark liFO or IIIFO. 

Growth Package I 
16K-Byte RAM Module 
Mark II Formulator Operating System 

1600 

Copy Line No-Object Option 
Bottom Error Messages 
Change Invalid Label 
Delete 'Duplicate Label 
File Invalid Op Code 
Find String Operand Error 
Insert Syntax Error 
Locate String Undefined Symbol 
Next Expression Storage 
Replace Overflow 
Tab Relocatabi lity 
Top Error 
Type Pseudo Operand 
Up Error 

Cross Reference 

Growth Package 2 
Quad 1/0 Module 
Communications Module 
Power Supply 
Fan 
Console Control Modules 
Internal Cable Wiring 
Universal Breadboard 
Extender Module 
I/O Cable Assembly . 

Set Up to 8 Breakpoin 
Clear Breakpoint 
Clear All Breakpoints 
Continue Execution 
Go To Location 
Return to Monitor 
Single Step 
Trace On Long 
Trace on Short 
Trace Off 
Display Memory 
Display Register 
Display Port 
Store Memory 
Store Register 
Store Port 

CommunicatiQns Module to Peripheral Cable 
Mark III Formulator Operating System 

Growth Package 3 
Parallel Interface Module 
PROM Boot Loader Module 
F8-DOS-Llt System Diskette 
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PERIPHERAL OPTIONS 

The Formulator Mark II systems interface with either a Tele
type ASR33 with the auto read/auto punch option or a TI 
Silent 733 ASR with the ADC option. The teletype terminal 
provides a paper tape based system, while the 733 allows 
file storage on magnetic tape cassettes. To decrease load 
times, a Remex high speed paper-tape reader (or equiva
lent) may be used with" either peripheral unit. 

The Formulator Mark III provides an interface for the HP 
Mini-Data Station as well. This high speed unit combines the 
efficiency of the magnetic tape cartridges with an intelligent 
terminal and thermal line printer to allow the rapid de
velopment and debugging of application programs. 

The Formulator Mark IIFD and IIIFD systems interface with 
any standard RS232 glass terminal and printer or printing 
terminal to offer maximum peripheral cost/speed flexibility. 

HP MINI-DATA STATION 
The HP 2645A Mini-Data Station features an interactive CRT 
Terminal with high resolution display and a fully integrated 
"mass storage capability, making it easy to use both on- and 
off-line. It uses 2V2" x 3%" X V2" magnetic cartridges which 
store up to 110 kilobytes of formatted data. The Mini-Data 
Station has two mini cartridge drives, allowing for a total of 
220 kilobytes of data storage on matnetic tape. Thus, all 
files-both operating system and user files-are resident on 
the magnetic tape. Loading and storing files is ac
complished by reading and writing onto the cartridge. The 
user's time is decreased and efficiency increased when the 
magnetic tapes are used. 

The 2645 Mini-Data Station comes equipped with three data 
cartridges, an Owner's Manual, and an Installation and Ser
vice Manual. 

. . ~ . " 
'B ": .. ' = 
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HP 9866A PRINTER SUBSTATION 
The HP 9866A line printer is a moderately priced, high per
formance companion to the HP 2645A Mini-Data Station 
providing a permanent record of the contents of the Mini~ 

"Data Station display and memory for future use. The printer 
operates at up to 240 lines per minute with a maximum line 
width of 80 characters. The character set consists of 64 al
phanumeric chCiracters generated by a 5 x 7 dot matrix. 
Since a thermal printing mechanism is used to make this 
printer quiet enough for normal office use, thermal sensitive 
paper is required. This paper is 83/4 inches wide and avail-" 
able in 250 foot rolls. 

The 9866A thermal printer comes equipped with two rolls of 
paper, a power cord, an interface card and cable, and an 
Instruction Manual. 

iCOM F3712 DUAL FLOPPY DISK 
The iCom FD3700 Series Floppy Disk System for microcom
puters continues the tradition fo the iCOM FD360. The 
FD3700 brings to the OEM, and to the development lab, 
proven reliability and popular features, while incorporating 
advanced styling and new convenience items. 

The iCOM FD3700 Series features the following: 

• Fully IBM 3740 media and format compatible 
• Full formatter and controller built in 
• Full sector read/write buffers allow asynchronous or DMA 

data transfer 
• Drive and diskette write-protect capability 
• Positive latching door mechanism 
• Up to four drives with no software or hardware modifications 
• MTBF in excess of 2300 hours (FD3712 dual drive) 
• Plug-in convenience allows MTIR of 18 minutes 
• Front panel LED status indicators 
• LED drive select indicators 
• Fully retracting head and pressure pad for maximum diskette 

life 
• 50-pin flat ribbon cable with 3M interface connector-FD360 

compatible 

iCOM Performance features are as follows: 
• Disk speed 360 RPM ± 1.5% 
• 10 ms track-to-track access time 
• 40 ms head load time 
• 5 ms sector read/write time 
• 83 ms average latency time 
• 700 ms automatic head unload time 
• 1 ms interrecord time 

Power Requirements Are: 
110-125 Vac, 60 Hz, 200 W max 
Optional 220-240 Vac, 50 Hz, 200 W is available 
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OPTIONAL FORMULATOR MODULES 

Expansion of the Formulator microcomputers need not 
occur along the path indicated by the growth packages. 
Optional Formulator modules are available to expand RAM, 
PROM I/O, and communications, so the user can develop a 
custom system which is perfectly suited to his specific 
needs. Ttiese optional modules may be attached to the For
mulator via the 13 card slots in the motherboard. The first 
three slots are dedicated to front panel operations of the 
Mark III. Another slot is reserved for the Processor Module. 
The remaining nine slots are linked on a common bus 
whose signals are compatible with the modules themselves. 
Additional system functions may be easily added to any 
Formulator system by simply plugging in one of the mod
ules. Thus, the initial Formulator investment is preserved. 
Nothing needs to be discarded as demands upon the system 
increase. Unless otherwise noted, all of the following op
tional modules are available to update any Mark I, Mark II, 
Mark liFO, Mark III, or Mark IIIFO system to meet expanded 
requi rements. 

4K-BYTE RAM MODULE 
The 4K-Byte Ram Module simplifies memory expansion in 
the Formulator Development Systems. Fully compatible 
with all Formulator bus signals, this board adds 4096 bytes 
of random access memory (using 2102 type static RAMs) to 
a system. Switches mounted on the printed circuit board 
allow the user to select the upper four address bits, so mUl
tiple memory modules may be used in a system. A write
protect switch puts the memory in a read-only mode at the 
user's discretion. Board dimensions are 10V2" x 7V2". 

16K-BYTE RAM MODULE 
The 16K-Byte RAM Module provides additional modularly 
expandable memory for the Formulator Development Sys
tem. Fully compatible with all Formulator bus signals, this 
board adds 16 kilobytes of random access memory (4K 
N-MOS Dynamic RAM) to a system. SwHches mounted on 
the printed circuit board allow the user to select the upper 
two address bits, so multiple memory modules may be used 
in a system. Four write-protect switches put the memory in a 
'read only' mode at the user's discretion. The refresh of the 
dynamic memory is controlled by the F3852 Dynamic Mem
ory Interface circuit mounted on the Processor Module. The 
refresh cycles are performed during unused data bus 
periods, and do not interfere with normal system timing. The 
board dimensions are 10V2" x 7V2" . 

4K-BYTE PROM MODULE 
Additional memory expansion in the Formulator systems 
may be easily performed with the use of the 4K-Byte PROM 
Module. This board adds 4096 bytes of nonvolatile memory 
storage capability. It provides 16 sockets for the Fairchild 
93446 TTL fuseable link 512 x 4-bit PROMs configured in a 
4-kilobyte array. Four switches mounted on the printed cir
cuit board allow the memory page to be switch selectable. 
All data bus and control bus signals are compatible with the 
Formulator system, so the board plus directly into the For
mulator motherboard. The 93446 PROM devices may be 
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Optional Modules 

4K-Byte RAM Module 
16K-Byte RAM Module 
Quad I/O Port Module 
4K-8yte PROM Moduie 
Communications Module 

Byte Parallel Interface Module 
ROM Simulation Module 
Universal Breadboard 
Extender Module 
I/O Light Display Board 

programmed by the Formulator PROM Programmer. The 
board dimensions are 10112" x 7V2". 

QUAD I/O PORT MODULE 
The Quad I/O Port Module makes expanding the Formuiator 
I/O capability an easy task. This board uses existing F8 I/O 
ports, so actual F8 signal levels are brought out to the edge 
connector on the top of the module. This module has two F8 
circuits, each with two I/O ports, one interrupt level, and one 
programmable timer. Thus, a total of four ports (32 bits), two 
interrupt levels, and two timers are available to the user. 
Switches mounted on the card allow the user to select the 
I/O port addresses and the interrupt vector addresses for 
each F8 circuit. Thus, since each board may use different 
I/O ports, multiple boards may be used in a system. The 
board dimensions are 10V2" x 7V2". 

COMMUNICATIONS MODULE 
The Communications Module provides the electrical inter
face for anyone of three types of serial peripheral devices, a 
standard teletype 20 mA current loop, RS-232 interface, or a 
TTL compatible device. An on board UART (Universal Asyn
chronous Receiver Transmitter) is used to perform the con
version between the 8-bit parallel microcomputer data and 
the serial signal, thus permitting high speed data transfer. 
Thirteen baud rates, ranging from 50 to 9600 baud, can be 
set from switches mounted on the card. A crystal is used to 
ensure accurate timing. The UART-microcomputer interface 
is maintained via two F8 I/O ports, also located on the 
printed circuit board. The F8 timer and interr:upt logic are 
also available to the user, with the interrupt address vector 
and F8 I/O port numbers switch selectable. Board dimen
sions are 10V2" x 7V2". 

I/O LIGHT DISPLAY BOARD 
The I/O Light Display Board monitors the status of the Fal/O 
signals of either the Formulator Processor Mopule or the 
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Formulator Quad t/O Module. Mounted on the printed cir
cuit cards are red LEOs, grouped in two rows of twenty, -
allowing up to four 1/0 ports plus power supplies to be 
viewed simultaneously. On-board drivers provide sufficient 
current levels to drive the LEOs. Additional lights on the 
board show the status of the external interrupts. The board 
dimensions are 10V2" x 4V2". 

BYTE PARALLEL INTERFACE MODULE 
The Byte Parallel Interface Module interfaces the For
mulator system to external devices in a parallel format. This 
1 OV2" x 7V2" module creates a data bus and a control bus for 
passing information to and from the system. The bidirec
tional data bus can be used for either 8- or 16-bit parallel 
words. The 8-bit control bus synchronizes data transfer to 
and from the Formulator system. The F81/0 ports. One level 
of F8 interrupt logic and one F8 interval timer are also avail
able to the user. On-board switches select the F8 interrupt 
address vector and the F8 1/0 port addresses. The signal 
levels for the device interface are given below. 

Receive 

V1L In: VIH IIH Vee 

O.4V -0.2mA 5.25V 25/-LA 5.25V 

Drive 

VOL IOL VOH IOH Vee 

0.5V 48mA 2.4V -10mA 4.75V 

PROM PROGRAMMER . 

The ability to easily program permanent memory devices is 
essential to any microprocessor design. The Formulator 
PROM Programmer connects to a Quad 1/0 Module within 
either a Formulator Mark II or a Formulator Mark III, permit
ting the programming of any of the following fuseable link, 
or ultraviolet light eraseable PROMs from a pattern stored in 
the Formulator memory. 

The 11" x 12" x 4" PROM Programmer is driven by a utility 
program contained within the Formulator Operating System 
and features a simple, easy to use command set. The com
mands, entered into the PROM Programmer from the For
mulator peripheral via the keyboard, allow the user to trans
fer data from a PROM to memory, burn a PROM, verify a 
PROM pattern, manually enter a single byte of data, and 
display PROM locations using the system software. The 
programming idiosyncrasies of each PROM are contained 
in software look-up tables to relieve the user of intricate 
repetitious set-up. The procedure is simply to identify the 
PROM type (like 93448) and the PROM parameter look-up 
table is automatically invoked, defining such things as 
number of words, word bit length, burn time, wait time, retry 
conditions, etc. The programming is convenient enough to 
allow the PROM Programmer to be used in a production 
environment. 
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ROM Simulation Module 
The ROM Simulation Module allows the user to interface the 
F3851 A and F3856 Program Storage Units to the Formulator 
systems. Two of these 40-pin devices may be inserted in 
each ROM Simulation Module, creating an excellent envi
ronment for checking out ROM codes stored on the PSUs. 

EXTENDER MODULE 
During the checkout of the user's own breadboard systems, 
the Formulator Extender Module can be used to facilitate 
access to the user's hardware configuration contained on 
the universal breadboard. The 10V2" x 7V2" extender module 
plugs directly into _ the Formulator motherboard, and the 
module to be examined attaches to the 100-pin connector 
on the top edge of the extender card. Thus, the user's mod
ule is elevated above the other modules in the Formulator 
card cage for easy access. 

UNIVERSAL BREADBOARD 
The universal breadboard is an empty Formulator module 
board which can aid in the development of the user's own 
breadboards. It is a 10V2" x 7V2" Formulator motherboard
compatible module which is predrilled to accept standard 
14, 16, 18, 22, 24, and 40-pin dual in line packages. It will 
accomodate forty-four 16-pin packages. With the universal -
breadboard, the Formulator user may design his own 
breadboard configuration of non-microprocessor circuits 
while in constant contact with the microprocessor de
velopment tools of the Formulator. 

Included in the basic system are two socket boards, one for 
the Fairchild 93436/93446 PROMs and one for the 934381 
93448 PROMs. Socket boards for the ultraviolet eraseable 
devices are also available. A cable to the Quad 1/0 Module 
and a power cord are also included in the basic unit. 

Fairchild Fusible 
Link PROMS 

93436 (512 x 4) 

93446 (512 x 4) 

93438 (512 x 8) 

93448 (512 x 8) 

Ultraviolet 
Eraseable PROMs 

2704 (512 x 8) 

2708 (1024 x 8) 
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F3870 DEVELOPMENT SUPPORT 

The F8 Formulator family of development equipment also 
supports the F3870, the one-chip microcomputer manufac
tured by Fairchild. The Formulator Operating System, utility 
program, and the Fairbug monitor are completely compati
ble with the F3870, since it shares the same instruction set 
with the Formulator. A Simulation (Quad I/O) Module and an 
In-Circuit Emulation (ICE) cable are available to extend the 
Formulator features to the user's prototype or production 
breadboard. This creates a powerful design tool for creating 
the user's own F3870 software. In addition', the F3870 
Emulator, a single stand-alone module for emulating the 
final F3870 software in PROMs, is available for building pro
totype systems. 

F3870 STIMULATION 
The non-microprocessor elements of the user's hardware 
configuration can be assembled on a breadboard and con
nected to Mark I, II, liFO, III or IIIFO via the ICE cable plugged 
into a 40-pin socket on the user's board. The cable connec
tor on the Processor Module in the Formulator provides I/O 
ports 0 and 1, while the Simulation (Quad I/O) Module pro
vides I/O ports 4 and 5. This system provides real-world 
simulation of the user's components in their actual envi
ronment with the vital microprocessor signals, including the 
complete software debugging features of the Formulator, 
cabled to the external breadboard. 

OCM-1 ONE-CARD· MICROCOMPUTER 

The OCM-1 is a complete microcomputer system contained on a 
Single printed circuit board and offering the following features: 

• 64-byte scratch pad memory 
• 1 K-byte RAM 
• 8K-byte ROM (1 K supplied, sockets provided for balance) 
• 4K-byte EPROM (sockets provided) 
• 4K-byte PROM (sockets provided) 
• Up to four programmable timers 
• Up to four programmable interrupts 
• RS232 interface (current loop optional) 
• 2 MHz clock 
• Self-contained Fairbug teletype operating system 
• Up to 64 individually programmable, bidirectional, latched 1/0 

lines. 

The unit is based on the F8 microcomputer and is fully sup
ported by the Formulator family of program development 
aids. In addition, the OCM-1 contains a built-in teletype 
operating system, called Fairbug I, contained in the F3851A 
Program Storage Unit. Using an OCM-1-to-TTY cable as
sembly, the board can be directly coupled to a teletype or 
RS232 terminal to display or alter memory location, to load 
and punch paper tape, or to make entries from the keyboard 
or by program instruction. An alternative built-in operating 
system, K-O Bug, contained in the F3856A PSU is also avail
able. It provides all of the Fairbug I functions plus a resident 
monitor to facilitate operation with a low-cost calculator
style keyboard and LEO display. A Fairbug user's guide is 
provided with the OCM-1. The K-O Bug should be ordered as 
a separate item. 

1604 

F3870 EMULATOR 
After F3870 ROM codes are frozen, a smaller, easier-to
handle and less expensive tool is required. To accomplish 
this design-in task, Fairchild has developed the F3870 
Emulator. The F3870 Emulator contains sockets for two 
2708s or two 2716 EROMs in place of the F3870 on-Chip 
ROM so ROM codes can be verified and easily changed. The 
F3870 Emulator plugs directly into the F3870 40-pin socket 
in the production prototype using a short Emulator cable. 
The printed circuit module is approximately 5" by 7 ". 

BREADBOARD 
SPACE 

PREDRILLED 

OCM-1 Module 

TTY CABLE 

OCM-1 Block Diagram 
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The OCM-1 processor section includes the 3850 Central 
Processing Unit, the F3853 Static Memory Interface, a2 MHz 
clock, and reset circuitry. 

The OCM-1 memory section contains the capability for the 
use of five different types of storage including 64 bytes of 
scratch pad, 1 K bytes of RAM, sockets for 2K bytes of EROM 
(2708), sockets for 2K bytes of fusible link PROM (93448), 
and the Fairbug I operating system. 

The I/O portion of. the system is contained in the F3850 
Central Processing Unit and a F3851A Program Storage 
Unit, each containing two 8-bit I/O ports. Two sockets are 
provided for inserting standard F8 PIO circuits (F3861 or 
F3871) or, if more ROM is required, standard PSUs (F3851 or 
F3856) may be inserted. In either case, four additional I/O 
ports are provided bringing the maximum total to eight I/O 
ports (64 lines). Only single-byte instructions are required to . 
individually program these line~ for either input or output 
functions. Latches on each line reduce external hardware 
cost. A circuit on the board gives the OCM-1 the capability 
of communicating with a teletype, RS232 device or 20mA 
current loop. 

In its standard configuration, the OCM-1 contains two inter
rupts and two timers, one in the F3851 A PSU and one in the 

FORMULATOR SUPPORT 

In addition to the optional boards, peripherals, cables, and 
other accessories, the Mark I, Mark II, and Mark III For
mulator systems are supported by a wide range of 
documentation, and an intensive training program. 

FORMULATOR DOCUMENTATION 
The Formulator user has access to a full range of reference 
and instructional manuals to aid him in his system design 
and programming. 

Fa USER'S GUIDE 
The F8 User's Guide is a detailed description of the F8 family 
of microprocessor devices. Microprocessor systems are 
discussed, with the configurations of the F8 circuits 
examined in depth. The User's Guide also outlihes the F8 
instruction set. Detailed specifications of each member of 
the F8 microprocessor family is given, including functional 
descriptions, logic diagrams, Signal load levels, and timing 
diagrams for each circuit. Typical F8 system configurations 
are also presented. 

GUIDE TO PROGRAMMING 
The Guide to Programming is written for logic designers 
with little or no background in computer programming. It 
introduces machine and assembly language programming 
to the potential user of microprocessors andmicrocom
puter systems. Introductory topiCS include flowcharting, 
memory allocation, source and object programs, and as-

i:£.1IC MASTER 1978 

F3853 SMt. Two additional interrupts and timers may be 
added by plugging the two additional PIOs into their soc
kets. A "daisy-chained" priority system determines which 
interrupt will be serviced if two or more requests are made 
simultaneously. 

The OCM-1 requires three power supply voltages: +12 V @ 
0.255 A, -5 V@ 0.4 A and -5 V@ 0.09 A. The -5V supply is 
used only for the 2708 EROM devices. All supply voltages 
are ± 5 % maximum. 

The entire microcomputer is contained on a single board 
(epoxy glass with solder mask) measuring approximately 7.5 
inches by 10.5 inches. It includes a. 2-inch by 4-inch pre
drilled breadboarding area for users who want to develop 
unique system configurations. In addition, a Formulator
compatible 100-pin edge connector, a special connector for 
TTY or terminal, and two 44-pin edge connectors for F8 
signals, are contained on the board. A switch to enable the' 
Fairbug operating system is also provided. The OCM-1 is 
delivered completed with OCM-1 Users Manual, Fairbug 
Users Guide and F8 Guide to Programming. 

sembly language. More advanced topics include pro
grammed /0, interrupts, programmable timers, subroutines, 
macros, data manipulation, and programmed direct mem
ory access channels. Numerous examples of these pro
gramming techniques are given. 

FORMULATOR USER'S GUIDE 
The Formulator User's Guide fully describes the operation 
of the Formulator Development System. It covers the Mark I, 
Mark II, and Mark III hardware configurations and contains a 
detailed description of the Formulator software-the 
monitor, the editor, the assembler, and the debug program. 
The F8 DOS-III User's Guide is also available for Mark liFO 
and Mark IIIFD systems. 

FORMULATOR HARDWARE REFERENCE MANUAL 
This book presents an in-depth technical description of the 
Fa Formulator System, its component subsystems, and op
tions. The technical description includes general functional 
characteristics, theory of operation, and detailed descrip
tion of interface Signals. 

Fa TRAINING CLASS 
To help applications engineers start designing with the F8 
microprocessor, Fairchild offers an intensive four-day train
ing course. Lectures are presented dealing with F8 features, 
architecture, and programming. In laboratory sessions, stu
dents prepare and run small F8 programs using the For
mulator development systems. 
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F8 AND MICROMACHINE 
SERIES 

Versatile . .. Efficient . .. Inexpensive 

THE Fa SERIES 
The ultimate goal, from design concept through developme'1t 
and production, was to produce the most versatile, efficient, cost
effective microprocessor system available today. To accomplish 
this, five stringent parameters, based on user experience with 
other systems, were set forth as guidelines for the Fa. 

• MINIMUM PARTS COUNT 
• COST EFFECTIVENESS 
• SIMPLE PERIPHERAL INTERFACES 
• EASY EXPANSION THROUGH MODULAR ARCHITECTURE 
• SIMPLIFIED PROGRAMMING AND DEBUGGING 

How Were These Goals Met? 

By ... unique system partioning the system functions have been 
divided amont the various circuits of the Fa family to provide 
sophisticated modularity. As a result, it is now possible to build a 
minimum microprocessor system with only two devices. To this 
system PSU, RAM and I/O devices can be added to form medium 
size or memory intensive systems, with a minimum of use of 
_external parts. And, finally, for solving complex problems, the Fa 
devices can be connected as subsystems into a synergistic sys
tem of independent microprocessors. 

By ... incorporating the I/O structure on the chips so that the 
majority of the peripheral devices can be directly controtled 
with9ut the need for special circuits. The trick is to accommodate 
the characteristics of a given peripheral device in the software. 
The I/O hardware structure includes a programmable timer, an 
efficient interrupt system and bidirectional I/O ports. 

THE MICROMACHINE SERIES 
The Micromach ine series offers a single-chipsolution for the cost 
sensitive microprocessor controller applications. The F3a70 a-bit 
microcomputer is the first device in this series. 

The Result? 
A complete family of Fa and Micromachine circuits which cover 
the microprocessor spectrum from the most simple to the most 
complex. 

I=~IRCHILC 
464 ELLIS STREET. MOUNTAIN VIEW. CALIFORNIA 94042 (415) 962-5011 ITWX 910-379-6435 

~ 1977 FaIrchild Camera and Instrument CorporatIon Printed in U.S.A. 

Manufactured under one or more of the following U.S. Patents: 2981877. 3015048. 3025589. 3064167. 3108359. 3117260; other Patents pending. 
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I=~IRCHIL.C· F8 AND MICROMACHINE 

THE Fa SERIES 

3850 Central Processing Unit (CPU) 
Fairchild's F8 CPU contains all of the functions needed to provide 
the most inexpensive solution to your design problems. The 3850 
has 64 bytes of RAM, 16 I/O ports and a complete set of easy to 
understand instructions with both binary and decimal arithmetic 
operations. 

3850 
CPU BLOCK DIAGRAM 

ISAR 

<J> WRITE 

ALU 

ACCUMULATOR I 
STATUS 

CONTROL 
LOGIC 

3851/3856 Program Storage Units (PSUs) 

DATA 
BUS 

The 3851 PSU contains 1 K of program storage and the 3856 2K. 
Both provide 16 bits of bi-directional I/O ports, a timer and 
external interrupt and a vectored, prioritized interrupt structure. 
Additional PSUs may be added as required and I/O expansion 
naturally follows. Each PSU may be considered a generalized 
peripheral controller. 

TIMER 

'" WRITE 

©IC MASTER 1978 

1024 x 8 
ROM 

CONTROL BUS 

3851 

DATA 
BUS 

TIMER 

PSU BLOCK DIAGRAM 

2048 x 8 
ROM 

3856 
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I=~IRCHIL..C F8 AND MICROMACHINE 

3852/3853/3857 Memory Interface Circuits 
Additional memory can be easily added to the system by using 
any of the three Memory Interface Circuits. Each device gener
ates the 16 address lines and signals necessary to interface with 
up to 65K bytes of RAM, PROM or ROM memory and they all may 
be used in conjunction with any standard semiconductor mem
ory device. 

The 3852 Dynamic Memory Interface (DMI) provides memory 
refresh and DMA.logic which run transparent to the CPU without 
any degradation in the system throughput time. 

3852 
DMI BLOCK DIAGRAM 

ADDRESS BUS 

REFRESH CONTROL 
CONTROL LOGIC 

<P WRITE CONTROL BUS 

DATA, 
BUS 

The 3853 Static Memory Interface' (SM!) provides a program
mable timer and external interrupt capability with a software 
loadable interrupt vector address in addition to the 16 address 
lines ancA memory control logic. 

3853 
SMI BLOCK DIAGRAM 

TIMER 

ADDRESS BUS 

DATA 
BUS 
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The 3857 Program Storage and Memory Interface (PSMI) pro
vides 2K of ROM, an external interrupt and timer with masked 
interrupt vector as well as 16 address lines and memory control 
logic. 

©IC MA$1SI 1978 

3857 
PSMI BLOCK DIAGRAM 

TIMER 

2048 x 8 
ROM 

<I> WRITE CONTROL BUS 

3854/3855 Direct Memory Access (DMA) 

DATA 
BUS 

The DMA circuits provide a high-speed data path between a 
system memory and the peripheral electronics with up to 500 kilo 
bytes of transparent data transfer persecond. These circuits can 
transfer data blocks of up to 4096 bytes and can interrupt the CPU 
when this data transfer is complete or can be programmed to 
continue transferring until stopped. 

3854 
DMA BLOCK DIAGRAM 

ADDRESS BUS 

DATA 
BUS 
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F=~IRCHIL.C F8 AND MICROMACHINE 

The 3854, when working in conjunction with the 3852, does not 
require overhead electronics to track memory addresses, bytes 
transferred and handshaking signals. 

The 3855 DMA is designed for use with other processors such as 
the Fairchild 6800 or the 8080 and Z80 circuits. 

3855 
DMA BLOCK DIAGRAM 

ADDRESS BUS 

DATA 
BUS 

3861/3871 Peripheral Input/Output 
The 3861 Pia circuit contains all of the logic of the 3851 PSU 
without the 1 K ROM. The 3861 is available in five versions as listed 
below. 

I/O 
TYPE 

PORTS 

A 4-7 
B 8-13 
C 20-23 
D 24-27 
E 4-7 

3861 
PIO BLOCK DIAGRAM 

INTERRUPT ADDRESS VECTOR 

TIMER 

0600 
0340 
0320 
0360 
0020 

<I> WRITE CONTROL BUS 

EXTeRNAL 

0680 
03CO 
03AO 
03EO 
OOAO 

DATA 
BI:IS 

©IC MASTER 1978 



I=):\IRCHIL.C F8 ANDMICRO'MACHINE 

©IC MASTER, 1978 

The 3871 contains an improved timer and event counter identical 
to that used on the 3870. The 3871 is available in four versions as 
listed below. 

I/O 
INTERRUPT ADDRESS VECTOR 

TYPE PORT TYPE 
PORTS TIMER 

E 4-7 Standard 0020 
F 4-7 Direct Drive 0020 
G 4-7 Open Drain 0020 
H 8-8 Standard 0420 

OUTPUT 

3871 
1.'0 PORT A STROBE 110 PORT B 

Pia BLOCK DIAGRAM 

1'0 PORT A 

2K x 8-BIT 
ROM 

y" v [ GND 

THE MICROMACHINE SERIES 
F3870 MicroMachine TM2 

WRITE 

EXTERNAL 

OOAO 
OOAO 
OOAO 
04AO 

DATA 
BUS 

DBDR 

ROM 
CONTROL 
LINES 

PRIORITY OUT 

INTERRUPT 
REQUEST 

The Fairchild MicroMachines are a series of single-chip micro
computer circuits to serve the high-volume cost-sensitive con
troller market. The F3870 MicroMachine 2 is the.first offering in 
this series. The F3870 is a complete 8-bit microcomputer on a 
single MOS integrated circuit. The F3870 can execute the F8 
instruction set of more than 70 commands, allowing expansion 
into multi-chip configurations with software compatibility. The 
device features 2048 bytes of ROM, 64 bytes of scratch-pad RAM, 
a programmable binary timer, 32 bits of liD, and a singletS Volt 
power supply requirement. 

Utilizing ion-implanted, n-channel silicon-gate technology and 
advanced circuit design techniques, the single-chip F3870 offers 
maximum cost effectiveness in a wide range of control and logic 
replacement applications. 

F3870 
8-BIT MICROCOMPUTER 
BLOCK DIAGRAM 

TEST 

XTL· ----1..,------, 
XTL,I""'--,;....,;..;--.:..;._ ...... 

EXT INT 

y-
GN6 

... -.--~ 
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10pF t 

10pF J 

RESET 

10 llF

l 

3850 
CPU 

DATA BUS 

CONTROL 

l 
I 

64 x 8 
RAM 

3850 
CPU 

Fa APPLICATIONS 

7-BIT CONTROL 

BUS (ROMC, 0, WR) 

8-BIT DATA BUS 

2048 x 8 
ROM 

3857 
PSU/SMI 

TYPICAL SYSTEM CONFIGURATION 

3851 
PSU 

R/W 

CPU READ 

RAM WRITE 

AcrA7 
RAM 

EXT. INT. 

RAM 

WRITE A A 

OMS 

XFER, DIRECTION, ENABLE. STROBE 

A TYPICAL DMA CONFIGURATION 

DMA 
CHANNEL 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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9403 
FIRST-IN FJRST-OUT (FIFO) BUFFER MEMORY 

FAIRCH ILD TTL MACROLOGIC 

DESCRIPTION - The 9403 is an expandable fall-through type high-speed First-In 
First-Out (FIFO) Buffer Memory optimized for high speed disc or tape controllers and 
communication buffer applications. It is organized as 16 words by four bits and may be 
expanded to any number of words or any number of bits (in multiples of four). Data may 
be entered or extracted asynchronously in. serial or parallel, allowing economical imple
mentation of buffer memories. 

The 9403 has 3-state outputs which provide added versatility and is fully compatible with 
all TTL families. 

• 10 MHz SERIAL OR PARALLEL DATA RATE 
• SERIAL OR PARALLEL INPUT 
• SERIAL OR PARALLEL OUTPUT 
• EXPANDABLE WITHOUT EXl t:ANAL LOGIC 

• 3-STATE OUTPUTS 
• FULLY COMPATIBLE WITH ALL TTL FAMILIES 

• SLIM 24-PIN PACKAGE 

BLOCK DIAGRAM 

CD °5---------------------------------, 
0 PL--

CD CPsi 
0iES 

@ iTs 

INPUT 
CONTROL 

STACK 
CONTROL 

D 
OUTPUT 

CONTROL 

14 X 4 STACK 

@E6----------------<t>------~~~~tJ 

VDD = Pin 24 

VSS = Pin 12 

o = Pin Numbers 

~ 1977 Fairchild Camera and Instrument Corporation 

@@@@ 

Printed in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011ITWX 910-379-6435 
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LOGIC SYMBOL 

7 6 5 4 3 

11 18 19 20 21 22 

Vcc = Pin 24 

GND = Pin 12 

IRF 

ORE 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

JRF Vee 

PL ORE 

Do Os 

01 00 

02 01 

03 02 

Os 03 

CPSi EO 

JES CPSO 

TTS 10 OES 

MR 11 TOS 

GNO 12 TOP 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 

23 
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PIN NAMES 

PIN 
DESCR IPTION 

NAME 

00- 03 Parallel Data Inputs 

Os Serial Data Input 
PL Parallel Load Input 

cpsi Serial Input Clock 
IES Serial Input Enable 
ns Transfer to Stack Input 

OES Serial Output Enable Input 

TOS Transfer Out Serial Input 

TOP Transfer Out Parallel Input 

MR Master Reset 
EO Output Enable 
CPSO Serial Output Clock Input 

00- 03 Parallel Data Outputs 

aS Serial Data Output 
IRF Input Register Full Output 
n-vRE •• +..--.1.+ n' +.o.r ern,....,." .. t .. t I Ou ......... Re~.s.", ........... , OU,PUL I 

NOTE: a. 1 Unit Load (U.L.) = 40 f.JA HIGH, 1.6 rnA LOW. 
b. Output fan-out with VOL ~ 0.5 V. 

FAIRCHILD • 9403 

LOADING (Note a) 
COMMENTS 

HIGH LOW 

1.0 U.L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. 
1.0 U.L. 0.23 U.L. HIGH on PL enables DO - 03' Not edge triggered. 

Ones catching. 
1.0 U.L. 0.23 U.L Edge triggereq. Activates on falling edge. 
1.0 U.L. 0.23 U.L. Enables serial and parallel input when LOW. 
1.0 U.L. 0.23 U.L. A LOW on this pin initiates fall through. 
1.0 U.L. 0.6 U.L. Enables serial and parallel output when LOW. 
1;0 U.L. 0.23 U.L. A LOW on this pin enables a word to be transferred 

from the stack to the output register. (TOP must be 
HIGH also for the transfer to occur). Not edge 
triggered. 

1.0 u.L. 0.23 U.L. A HIGH on this pin enables a word to be transferred 
from the stack to the output register. (TOS must be 
LOW for the transfer to occur). Not edge triggered. 

1.0 U.L. 0.23 U.L. Active LOW. 
1.0 U.L. 0.23 U.L. Active LOW. 
1.0 U.L. 0.23 U.L. Edge triggered. Activates on falling edge. 
130 U.L. 10 U.L. (Note b) 

10 U.L. 10 U.L. (Note b) 
10 U.L. 5 U.L. LOW when input register is full (Note b). 
1n III " I I I I .~ \Alh Iltnllt rpnic:t r rnnt . ~ H.G .. 00' .en 0_.,.._ .. ~l:7.~.e. ~~ ... ams valid daL . 

FUNCTIONAL DESCRIPTION - As shown in the block diagram the 9403 consists of three sections: 

1. An Input Register with parallel and serial data inputs as well as control inputs and outputs for input handshaking 
and expansion. 

2. A 4-bit wide, 14~word deep fall-through stack with self-contained control logic. 
3. An Output Register with parallel and serial data outputs as well as control inputs and outputs for output handshaking 

and expansion .. 

Since these three sections operate asynchronously and almost independently, they will be described separately below: 

"tij Input Register (Data Entry): 
U. The Input Register can receive data in either bit-serial or in 4-bit parallel form. It stores this data until it is sent to the fall

through stack and generates the necessary status and control signals. 

Figure 1 is a conceptual logic diagram of the input section. As described later, this 5-bit register is initialized by setting the F3 
flip-flop and resetting the other flip-flops. The a-output of the last flip-flop (FC) is brought out as the "Input Register Full" 
output (lRF). After initialization this output is HIGH. 

Parallel Entry - A HIGH on the PL input loads the DO - 03 inputs into the FO - F3 flip-flops and sets the FC flip-flop. This 
forces the fFfF output LOW indicating that the input register is full. During parallel entry, the CPSI input must be LOW. If 
parallel expansion is hot being implemented, TES must be LOW to establish row mastership (see Expansion section). 
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FAIRCHILD • 9403 

PL--~~------------~1------~------+~------' 

INITIALIZE ---+----..-----, 

Os ---+----1 

1iES----~~~--~-4-------4_-----r_-----_+~ 
CPS I ----......... ......J 

INPUT REG - STACK -------_--+-------1-+-----H------, 
(PULSE DERIVED FROM TTS) 

Fig. 1 
CONCEPTUAL INPUT SECTION 

Serial Entry - Data on the DS input is serially entered into the F3, F2, F 1, Fa, FC shift register on each HIGH-ta-Low tran- .. "'
sition of the CPSI clock input, provided IES and PL are LOW. 

After the fourth clock transition, the four data bits located in the four flip-flops Fa - F3. The FC flip-flop is set, forcing the 
IRF output LOW and internally inhibiting CPSI clock pulses from effecting the register. Figure 2 illustrates the final positions 
in a 9403 resulting from a 64-blt serial bit train. BO is the first bit, B63 the last bit. 

Transfer to the Stack -The outputs of Flip·Flops Fa - F3 feed the· stack. A LOW level on the TTS input initiates a IIfall_ 
through II action. If the top location of the stack is empty, data is loaded into the stack and the input register isre-initialized. 
Note that this initialization is postponed until PL is LOW again. Thus, automatic FIFO action is achieved by connecting the 
IRF output to the TTS input. 

An RS Flip-Flop (the Request Initialization Flip-Flop shown in Figure 10) in the control section records the fact that data 
has been transferred to the stack. This prevents multiple entry of the same word into the stack despite the fact the I R F and 
TTS may still be LOW. The Request Initialization Flip-Flop is not cleared until PL goes LOW. Once in the stack, data falls 
through the stack automatically, pausing only when it is necessary to wait for an empty next location. In the 9403, as in 
most modern FIFO designs, the MR input only initializes the stack control section and does not clear the data. 

©IC MASTER 1978 
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Fig. 2 
FINAL POSITIONS IN A 9403 RESULTING 

FROM A 64-BIT SERIAL TRAIN 
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FAIRCHILD • 9403 

Output Register (Data Extraction) - The Output Register receives 4-bit data words from the bottom stack location, stores it 
and outputs data on a 3-state 4-bit parallel data bus or on a 3-state serial data bus. The output section generates and receives 
the necessary status and control signals. Figure 3 is a conceptual logic diagram of the output section. 

,...---------OUTPUT FROM STACK----------. 

LOAD FROM STACK 

CPSO----J-~~----------_+-----------~-----~-----_4--J 

OES-~ __ __ 

MR----"...----
TOP ~-_+----_+------;------~------_4---~ 

Fig. 3 
CONCEPTUAL OUTPUT SECTION 

Parallel Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (()'ffE) 
output is LOW. After data has been entered into the FIFO and has fallen through to the bottom stack location, it is trans
ferred into the Output Register provided the "Transfer Out Parallel" (TOP) input is HIGH. As a result of the data transfer 
ORE goes HIGH, indicating valid data on the data outputs (provided the 3-state buffer is enabled). TOP can now be used to 
clock out the next word. When TOP goes LOW, ORE will go LOW indicating that the output data has been extracted, but the 
data itself remains on the output bus until the next HIGH level at TOP permits the transfer of the next word (if available) 
into the Output Register. During parallel data extraction CPSO should be LOW. TOS should be grounded for single slice oper
ation or connected to the appropriate ORE for expanded operation (see Expansion section). 

TOP is not edge triggered. Therefore, if TOP goes H IG.H before data is available from the stack, but data does become avail
able before TOP goes LOW again, that data will be transferred into the Output Register. However, internal control circu·itry 
prevents the same data from being transferred twice. If TOP goes HIGH and returns to LOW before data is available from 
the stack, ORE remains LOW indicating that there is no valid data atthe outputs. 

. Serial Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) out
put is LOW. After data has been entered into the FIFO and has fallen through to the bottom stack location, it is transferred 
into the Output Register provided TOS is LOW and TOP is HIGH. As a result of the data transfer ORE goes HIGH indicating 
valid data in the register. The 3-state Serial Data Output, OS, is automatically enabled and puts the first data bit on the out
put bus. Data is serially shifted out on the HIGH-to-LOW transition of CPSO. To prevent false shifting, CPSO should be LOW 
when the new word is being loaded into the Output Register. The fourth transition empties the shift register, forces ORE out
put LOW and disables the serial output, Os (refer to Figure 3). For serial operation the ORE output may be tied to the TOS 
input, requesting a new word from the stack as soon as the previous one has been shifted out_ 
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Horizontal and Vertical Expansion ~ The 9403 'can be expanded in both the horizontal and vertical directions without any 
external parts and without sacrificing any of its FI Fa's flexibility for serial/parallel input and output. The interconnections 
necessary to form a 31-word by 16-bit F I Fa are shown in Figure 4. Using the same technique, any F I Fa of (15m + 1) words 
by (4n) bits can be constructed, where m is the number of devices in a column and n is the number of devices in a row. 

Figures 5 and 6 show the timing diagrams for serial data entry and extraction for the 31-word by 16-bit FIFO shown in 
Figure 4. The final position of data after serial insertion of 496 bits into the F I Fa array of Figure 4 is shown in Figure 7. 

OUTPUT 
ENABLE 
OUTPUT 
CLOCK 

DUMP 

SERIAL DATA INPUT 

PARALLEL LOAD 

INPUT CLOCK 

- -<l 

~ 

~ 
~ 

-
MR 

~ 
~ 

~ 
r--O 

-<l 

~ 
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;~SDSD3 D2~,DO 
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CPSI 
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L-......(l CPSI '----0 CPSI '----0 CPSI 
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OES ORE OES 
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7 ORE OES ORE p-.~ 9403 9403 9403 9403 
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EO ~ EO r---<l EO ~R 03 °2°,°0 ° 5 MR ° 3 ° 2°,°0 ° 5 MR °3°2°,°0 ° 5 MR ° 3 ° 2°,°0 °5 

I 
I 

SERIAL 
DATA 

OUTPUT 

'1-°...:.3_°2_0_,_0_0 ________ °_7 °--,6,-°-=5--,°4 PARALLE L DATA OUTPUT°....:.'.:...' 0....:.'::...00.....::9~0::...a _______ °_':.::.5_0.;....:' 4_Q.:...:, 3,-0-",,-,' 2 I 

Fig. 4 
A 31 X 16 FIFO ARRAY 
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I I 
I I 

to--+! ~ 

____________ ---'1 I 
I I 
I I 

to --+-! \4--

~l ____________________________________ ~:_:~r-----
I I 
I I 

to -+---l \4--__________ ~I~r---
I I 

I I I 

DEVICE 4!TTS ALL DEVICES ItD----I I-
~~~~~~~~~---------------------------------------------------------I II r---

iRF L....!..J 

INPUTS 
BITS 

DEVICE 5 

DEVICE 6 

ORE 

DEVICE 7 

STORED IN 
DEVICE' 

STORED IN 
DEVICE 2 

8 I 9 I 10 I 11 

Fig. 5 

STORED IN 
DEVICE 3 

12 

SERIAL DATA ENTRY FOR ARRAY OF FIG. 6 

13 14 

STORED IN 
DEVICE 4 

15 
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1.1 
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~------------------------------------------------------~i~' 
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I I 

to--+-! \4--
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Fig. 6 
SERIAL DATA EXTRACTION FOR ARRAY OF FIG. 6 
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PUT I I I I I 1 I I S I I I I S 

I I 1 l I I I I I I I I I I I I I I I I 
B48J B4B2 B481 B480 B4B7 B486 B485 B4B4 B491 B490 B489 B4B8 B495 B 494 B493 B492 

--------- --------- --------- ---------9403 9403 9403 9403 

9403 9403 9403 9403 --------- --------- --------- ---------
B3 B2 B1 BO B7 B6 B5 B4 Bll BlO B9 B8 B15 B14 B13 B12 

I I I I l 1 I 1 I 1 I I I j I I I I I I 
as I I I I a I I I a I I I I a 

Fig. 7 
FINAL POSITION OF A 496-BIT SERIAL INPUT 

SERI Al 
UT OUTP 

Interlocking Circuitry - Most conventional FIFO designs provide status signals analogous to IRF and ORE. However, when 
these devices are operated in arrays, variations in unit to unit operating speed require external gating to assure all devices have 
completed an operation. The 9403 incorporates simple but effective "master/slavell interlocking circuitry to eliminate the· 
need for external gating. 

In the 9403 array of Figure 4 devices 1 and 5 are defined as " row masters" and the other devices are slaves to the master in 
their row. No. slave in a given row will initialize its Input Register until it has received LOW on its tES input from a row 
master or a slave of higher priority. 

In a similar fashion, the ORE outputs of slaves will not go HIGH until their OES inputs have gone HIGH. This interlocking 
scheme ensures that new input data may be accepted by the array when the iFfF output of the final slave in that row goes 
LOW and that output data for the array may be extracted when the ORE of the final slave in the output row goes HIGH. 

The row master is established by connecting its IES input to ground while a slave receives its lESinput from the iRF output 
of the next higher prioritydevice. When an array of 9403 FIFOs is initialized with a LOW on the MR inputs of all devices, the 
JRF outputs of aU devices will be HIGH. Thus, only the row master' receives a lOW on the IES input during initialization. -. 
Figure 8 is a concep~ual logic diagram of the internal circuitry which determines master/slave' operation. Whenever MR and 
IES are LOW, the Master Latch is set. Whenever TTS goes LOW the Request Initialization Flip-Flop will be set. If the Master 
Latch is HIGH, the Input Register will be immediately initialized and the Request Initialization Flip-Flop reset. If the Master 
Latch is reset, the Input Register is not initialized until IES goes LOW. In array operation, activating the TTS initiates a rip
ple input register initialization from the row master to the last slave. 

A similar operation takes place for the output register. Either a TOSor TOP input initiates a load-from-stack operation and 
sets the ORE Request Flip-Flop. If the Master Latch is set, the last Output Register Flip-Flop is set and ORE goes HIGH. If 
the Master Latch is reset, the ORE output will be LOW until an OES input is received. 

iES --il><~p----------or~ 

PL~I~~----------+---~ 

MR---...... -a 

MASTER 
LATCH 

REOUEST 
INITIALIZATION 

FLIP-FLOP 

LOAD OUTPUT (DERIVED FROM TOP AND ros 
REGISTER 

TOP -----------------4 
ros------------+--J 

FC 
{SEE FIGURE 11 

INITIALIZE )0--------------+--- ISEE FIGURE 11 

ORE REOUEST 
FLIP-FLOP 

FX 
ISEE FIGURE 21 

OES-----------+-_________ ~ 

Fig. 8 
CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product, No other circuit patent licenses are implied. 
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9405A 
ARITHMETIC LOGIC REGISTER STACK 

FAIRCH ILD TTL MACROLOGIC 

DESCRIPTION - The 9405A Arithmetic Logic Register Stack (ALRS) is designed to 
implement accumulators/general registers in high performance, microprogrammed digital 
systems (microprocessors). The 9405A is a 4-bit slice with expansion features for larger 
word lengths. 

The device contains a 4-bit ALU, 8-word by 4-bit RAM, a 4-bit edge triggered output 
register and associated control logic. The ALU implements eight arithmetic and logic 
functions on two 4-bit operands. The desired function is specified by three instruction 
inputs (I-field). One of the operands is supplied from an external source (D-Bus). The 
'second operand is supplied internally from one of the eight RAM locations. The desired 
RAM location is specified by the address inputs (A·field) when the clock input is HIGH. 
The result from the ALU is loaded into a RAM location during the period when the clock 
input is LOW. The address for the desired RAM location for writing is also specified 
by the A-field. Moreover, the result from the ALU is also loaded into the output register 
on LOW-to-HIGH transistion of the clock input. The output register provides the 4-bit 
output (O-Bus) through 3-state buffers. 

For accumulator oriented microprocessor architectures, the A·field inputs to the 9405A 
remain the same during the HIGH and LOW period of the clock cycle. However, in 
general register oriented architectures, the A-field inputs are changed appropriately to 
realize the source and destination registers during HIGH and LOW period of the clock 
respectively. 

Carry propagate and carry generate outputs are provided by the 9405A to facilitate 
carry lookahead expansion. -The industry standard 93S4217 4S 182 carry lookahead 
unit can be used for this purpose. If high speed arithmetic is not needed, ripply carry ex· 
pansion can be used. The ripple expansion el iminates the need for an external carry 
lookahead unit. The 9405A also provides four status signals (condition codes) to char
acterize the result of an operation - Zero, Negative, Overflow and Carry. 

The 9405A is downward compatible with the 9405 and should be used in new designs. 
The 9405A is fully compatible with all TTL families. 

• EIGHT GENERAL REGISTERS/ACCUMULATORS IN A SINGLE PACKAGE 

• OPTIMIZED FOR MICROPROGRAMMED OPERATION 

• HIGH SPEED -13 MHz MICROINSTRUCTION RATE (SINGLE SLICE) 

• EXPANDABLE IN MULTIPLES OF FOUR BITS 
• PROVIDES FOR RIPPLE OR CARRY LOOKAHEAD 
• PROVIDES STATUS - CARRY, ZERO, NEGATIVE AND OVERFLOW 

• 3-STA TE OUTPUTS 

• SLIM 24-PIN PACKAGE 

«>1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011ITWX 910-379-6435 
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LOGIC SYMBOL 

2 3 4 23 5 ,6 ,1 19 1 I 15 

Vee = Pin 24 

GND = Pin 12 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

24 

"0 10 23 

Al 22 

A2 21 

11 20 

12 19 

CP 18 

MSS 17 

Z 18 

10 X 15 

11 Y 14 

12 GND 13 

13 

10 

F=~IRCHILO 

©IC MASTER 1978 



PIN NAMES 

00- 53 
Ao- A2 

'0-
'
2 

MSS 

CP 

EO 

EX 

00- 03 
W 

X 
V 
Z 

NOTES: 

Data Inputs·(Active lOW) 

Address Inputs 

Instruction Inputs (Note b) 

FAIRCHILD· 9405A 

Most Significant Slice Input (Active HIGH) 

Clock Input 

Output Enable Input (Active lOW) 

Execute Input (Active lOW) 

Data Outputs (Active lOW) 

Ripple Carry Output (Active lOW) (Note c) 

Carry Propagate Output (Note d) 

Carry Generate Output (Note e) 

Zero Status Output (Active HIGH. Open Coliector)(Note f) 

a) 1 Unit Load (U.L.) = 40 J1A HIGH. 1.6 mA LOW (0.5 V). 
b) 10 used also for carry input. 
c) W output also carries instruction information. 
d) X output provides Negative status (active LOW) on most significant slice. 
e) Y output provides Overflow status (active LOW) on most significant slice. 
f) An external pull-up resistor is required to supply HIGH drive capability. 

BLOCK DIAGRAM 

® 
MSS 

LOADING (Note a) 

HIGH lOW 

1.0 U.l. 0.23 U.l. 

1.0 U.l. 0.23 U.l. 

1.0 U.l. 0.23 U.l. 

1.0 U.l. 0.23 U.l. 

1.0 U.l. 0.23 U.l. 

1.0 U.l. 0.23 U.l. 

1.0 U.l. 0.23 U.l. 

130 U.l. 10 U.l. 

10 U.l. 5.0 U.l. 

10 U.l. 5.0 U.l. 

10 U.l. 5.0 U.l. 

5.0 U.l. 

@
@~ 

x -I CONTROL ~ ~------------------------------------------~~y 
C P G N V 

10 
@ 

® 
I] 

INSTRUCTION 
DECODE R 

Fa 

F] 

F2 

~--------------'-~~~~--~DO 

~--------------+-~~~~--~D] 

~--------------+-+-...... -4-~--~ 02 R~~~~~; R 
12 

® F3 ~--------------+-4-~~~--~D3 

CP 

-0 AO Do {,;;\ 
-~ A] 0] 

-@ A2 
ALU 

O2 115: 
15'3 "-" A3 

_ AO 

,.--- A] 8 X 4 RAM 

.-.. A2 

DO Qo BO 

0] Q] B] 
LATCH 

~ O2 Q2 B2 

.-- 0 3 
Q3 B3 

AO~--------____ +-____________________________ ~ 
(31 

A]~~~ __________ -+ ________ ~ __________________ ~ __ ~ 
A2~~~ __ ---------+----------------------------______ ~ 
CP~CD~ __________ ~ __________________________ ~ 

~CD~]~--------------------------------------~O 
EO@~~--------------------------------------------------------------------------~ 
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FAIRCHILD • 9405A 

FUNCTIONAL DESCRIPTION - As shown in the block diagram, the 9405A consists of a 4-bit ALU, 8-word by 4-bit RAM 
with latches, an Instruction Decoder, control logic and a 4-bit Output Register. 

The ALU receives the active LOW data (Do - 03 ) as one operand while the RAM provides the second operand through its 
latches. The ALU output is fed as input to the RAM and the Output Register. The active LOW output bus (00 - 03 ) is from 
the Output Register through 3-state buffers. A HIGH on the EO input disables the buffers (high impedance state) while 
a LOW enables them. 

The 6-bit instruction input for the 9405A consists of two 3-bit fields: A-field and I-field. Ao - A2 specifies the operation to 
be performed. The 8-word RAM can be considered to be providing eight registers (Ro - R7 r and eight different operations 
can be performed on these registers. The I-field inputs are decided by the Instruction Decoder to generate necessary control 
signals for the ALU. The ALU generates Carry (C), Carry Propagate (P), Carry Generate (G), Negative (N) and Overflow (V) 
signals to be used by the control logic. The control logic manipulates these signals as a function of the I-field inputs and an 
external control input signal MSS. The MSS input separates the most significant slice in an array of 9405As from the re
maining slices. A HIGH on the MSS denotes the most significance (MSS input may be tied directly to VCC )' In gener~ a..!!. 
except the most significant 9405A will have a LOW on the MSS input. The control logic generates three user outputs, W, X 
and Y. The significance of these outputs is discussed under the Expansion section. The Zero output (Z) is provided by an 
open collector transistor. 

Table 1 lists the I-field assignment for the 9405A. There are only two arithmetic instructions in the table which require 
carry. It can also be noticed that the 10 is the carry input. In the 9405A operation 10 plays a dual role and will be discussed 
in the Expansion section. 

The CP input is used to clock the 9405A. The content of the specified RAM location is read into the output latches when
ever the CP input is HIGH. These latches are disabled when the CP is LOW. Thus, the information that was presented when 
CP was HIGH will be stored in the latches. Writing of the ALU result occurs whenever the CP and EX inputs are LOW. If 
the CP or EX input becomes HIGH, writing into the RAM will be terminated and the result will be loaded into the Output 
Register on the transition. 

Operation - The 9405A can be used in two modes: general register and accumulator. In the general register mode, one 
address (Rx ) is used to select a register (RO - R7) for the source operand and another address (Ry) is used to select a regis
ter (Ro - R7) as the destination for the result. This is accompl ished by changing the A-field during the negative half cycle 
of the clock. In the accumulator mode, a single address is used to select a register (Ro - R7) for the source operand and the 
result is loaded back into the same register (implied destination). This mode is achieved by keeping the A-field unchanged 
for the entire clock cycle. The following page describes these modes in more detail. 

TABLE 1 
INSTRUCTION FIELD ASSIGNMENT 

12 11 10 ACCUMULATOR MODE (Rx = Ry) GENERAL REGISTER MODE (Rx ¥- Ry) 

l l l Rx plus D-Bus plus 1 ~ Rx Accumulate and Increment Rx plus D-Bus plus 1 ~ Ry Add with Carry 

l l H Rx plus D-Bus ~ Rx Accumulate Rx plus D-Bus ~ Ry Add 

L H L Rx' D-Bus ~ R x Logical AND Rx . D-Bus ~ Ry logical AND 

l H H D-Bus ~ Rx Load D-Bus ~ Ry load 

H L L Rx ~ Output Register Read Rx ~ Ry Transfer 

H L H Rx + D-Bus ~ Rx Logical OR Rx + D-Bus ~ Ry Logical OR 

H H l Rx e D-Bus ~ Rx Exclusive OR Rx e D-Bus ~ Ry Exclusive OR 

H H H D-Bus ~ Rx Load Complement D-Bus ~ Ry Load Complement 

NOTES: 
1. Rx is the RAM location addressed by AO - A2 when CP is HIGH. 
2. Ry is the RAM location addressed by Ao - A2 when CP is lOW. . _ . 
3. The result of any operation is always loaded into the Output Register at the end of the cycle prOVIded that EX IS LOW. 
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AC CHARACTERISTICS: MULTIPLE SLICE OPERATION 
A single 9405A slice operating without overhead is guaranteed to operate at 13.3 MHz (75 ns). Such a configuration, however, 
would be extremely rare. AC guarantees for multiple slice operation depend on the configuration actually used. Several 
examples follow. 

8-bit Machine with Ripple Carry 

12--------------~~--------------_, 

11------------~~r-------------_, 
DESCRIPTION TYP MAX 

10 ------------, 
Assume that at time, t = 0, the clock goes HIGH and the 
instruction and addre!;s information appear at the 9405A inputs 

tpd-Address to W of 9405A # 1 (W is the carry-out pin) 44 ns 60 ns 

tpd-9405A # 2, 10 to Status Flags (See Note 1) 30 ns 40 ns 

Total clock period required 74 ns 100 ns 

Frequency 13.5 MHz 10MHz 

8-bit Machine with Ripple Carry and DPS .in Data Path (Note 2) 

DESCRIPTION TYP MAX 

Assume that at time, t = 0, the clock goes HIGH and the 
instruction and address information appear at the 
9404 and 9405A inputs 

tpd-Rising edge of clock to 0 outputs of 9405A It 1 18 ns 25 ns 

tpd-9404 # 1, 0 inputs to 9404 #1 , 0 outputs 
15 ns 25 ns (See 9404 data sheet) 

I tpd-9405A ti 1, 0 inputs to W (W is the carry-out pin) 30 ns I 40 ns 

tpd-9405A ti 2, 10 to Status F lags (See Note 1 ) 30 ns , 40 ns 

Total clock period required 93 ns 130 ns 

Frequency 10.7 MHz 7.7 MHz 

16-bit Machine with Carry Lookahead 

G PC G p·c G P C 
L--________ -I CIN 

93542 745182 CARRY LOOKAHEAD 

DESCRIPTION TYP MAX 

Assume that at time, t = 0, the clock goes HIGH and the 
instruction and address information appear at the 
9404 and 9405A inputs 

tpd-Address inputs to X, Y outputs of 9405A It 1 42 ns 58 ns 

tpd-G and P inputs of carry.lookahead (Note: All G and P 

I 

I 
outputs are generated simultaneously. Therefore, 9405A 5 ns 7 ns 

#2, It 3, #4 set-up simultaneously.) I 

tpd-9405A # 4, 10 to Status Flags (See Note 1) 30 ns 40 ns ! 

Total clock period reqlJired 77 ns 105 ns 

Frequency 
I 

13 MHz 9.5 MHz i 

Notes on following pages. 
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16-bit Machine with Carry Lookahead and DPS in Data Path (Note 3) 

G P C G P C 

93542;745182 CARRY lOOKAHEAO 

DESCRIPTION 

Assume that at t - 0, the clock goes HIGH and the 
instruction and address information appear at the 
9404 and 9405A inputs. 

tpd-Rising edge of clock to 0 output of 9405A 111 
tpd-9404 #1. 0 inputs to 0 outputs 

tpd-9405A Ii 1, [j inputs to X. Y outputs 
ex, Y are carry propagate and generate) 
tpct-Carry propagate and generate inputs of carry 
lookahead to carry out. (Nota that all carry outs are 
generated simultaneously.) 

tpd-9405A #4. 10 to Status Flags (See Note 1) 

Total clock period requirad 

Frequency 

Architectures with Finite Delay between Rising Clock and 
the Appearance of Instructions and Address Information 

G P C 

TYP ! MAX 

18 ns 25 ns 

15 ns 25 ns 

30ns 40 ns 

5 ns 7 ns 

30 ns 40ns 

98ns 137 ns 

10MHz 7.3 MHz 

Consider the previous case (16-bit with carry lookahead and DPS). After the clock rises, 25 ns is required before data appears 
at the input of the 9404. During this 25 ns there is no need for instruction or address information. Therefore, so long as the 
address and instructions appear within this 25 ns, no time is lost. Consequently, a pipeline system where the propagation 
delay of the pipeline register is less than 25 ns will operate at the speed guaranteed for the data path alone; i.e., 7.3 MHz 
guaranteed for a 16-bit machine employing carry lookahead, 9404s in the data path, and a pipeline register with propagation 
delay less than 25 ns. 

NOTES: 
1. The 9405s could actually respond to a rising clock after the 18 ns (the 10 to rising clock set-up time max). However, the status flags 

are not available until 40 ns have elapsed. 
2. In this configuration, carry out for 9405A # 1 cannot be generated until the D inputs are present. These originate from the 9405A # 1 

output register and must pass through 9404 # 1 before r,eaching the 9405A II 1 inputs. 
3. In this configuration, carry propagate and generate outputs from 9405A tt 1 cannot be generated until the D inputs are present. 

These originate from 9405A It 1 outputs register and must pass through 9404 tt 1 before reaching the 9405A :# 1 inputs. 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product No other circuit patent licenses are implied, 
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9408/9408A 
MICROPROGRAM SEQUENCER 

FAIRCH ILD 13LTM MACROLOGIC 

DESCRIPTION - The 9408/ A Microprogram Sequencers control 
the order in which microinstructions are fetched from the control 
memory. It contains a 10-bit program counter, a 4-levellast-in first
out stack and associated control logic. It can control up to a maxi
mum of 1024 words of memory. For larger word capacities external 
paging can be used. The 9408/ A are controlled by a 4-bit instruc
tion input. The instruction Ret includes Fetch, Conditional and Un
conditional Branches, Brc, 1ch to Subroutine and Return from Sub
routine. 

There are seven test inputs - four participate in conditional branch
es, and three in multiway Lranches. The conditional test lines are 
flip-flop buffered. These flip-flops can be tested individually by 
appropriate branch instructions. The three multiway test inputs are 
used to form the least significant three bits of the branch address 
for a multiway branch. Thus, branching occurs at one of eight 
unique locations depending on the bit pattern present on these 
three inputs. 

The 9408; A are designed to operate in pipeline or non-pipeline 
mode as desired by the user. The device operates synchronously 
with the clock input and can! d initialized using the Master Reset 
input. 

The 9408; A are fabricated using Integrated Injection Logic (f3UM) 
technology and fully compatiable with all TIL families. 

• CONTROLS 1024 WORDS OF MICROPROGRAM MEMORY 
(1 O-BIT ADDRESS) 

• UNRESTRICTED BRANCHING WITHIN 1 O-BIT ADDRESS SPACE 
• 16 INSTRUCTIONS 
• FOUR FLIP-FLOP BUFFERED TEST INPUTS FOR CONDITIONAL 

BRANCHES 
• a-WAY BRANCH CAPABILITY 
• PIPELINE/NON-PIPELINE MODE OF OPERATION 

PIN NAMES LOADING (Note a) 

HIGH LOW 

BAO-BA9 Branch Address Inputs 0.5 U.l. 0.23 U.l. 

TO-T3 Test Inputs 0.5 U.l. 0.23 U.l. 

MWO-MW2 Multiway Branch Inputs 0.5 U.l. 0.23 U.l. 

11 Instruction Input 0.5 U.l. 0.23 U.l. 

10. 12.13 Instruction Inputs 1.0 U.l. 0.46 U.l. 

PLS Pipeline Select Input 0.5 U.l. 0.23 U.l. 

MR Master Reset Input 0.5 U.l. 0.23 U.l. 
(Active LOW) 

CP Clock Pulse Input 1.0 U.l. 0.46 U.l. 
STRB Strobe Input 0.5 U.l. 0.23 U.l. 

AO-A9 Address Outputs 10 U.l. 5.0 U.l. 

VIAO. VIAl VIA Outputs 10 U.l. 5.0 U.l. 
INH Inhibit Output 10 U.l. 5.0 U.l. 
Note a. 1 TTL Unit Load (U.L.) = 40 f.JA HIGH/l.6 rnA LOW 

~ 1977 Fairchild Camera and Instrument Corporation Printed in U.S.A. 291·11·0001·0175M 

35 

39 

LOGIC SYMBOL 

40 4 3 2 1 34 33 32 11 12 13 14 15 16 17 18 19 20 

STRB TO T, T2 T3 MWo MW2 BAa BA2 BA4 BAs B~ 
10 MW, BA, BA3 BAs BA7 BAg 
1, 
12 

PLS 

CP 

9408/9408A 

36 31 29 28 27 26 25 24 23 22 21 37 38 

Vee = Pin 10 
GND = Pin 30 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

40 

39 

38 

31 

36 

35 

34 

33 

32 

10 31 

11 30 

12 29 

13 28 

14 27 

15 26 

16 25 

17 24 

18 23 

19 22 

20 21 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 F=~I R C 1-11 L.C 
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MICROPROCESSOR Fairchild Semiconductor 

BLOCK DIAGRAM 

~ IO--------------------~ 
~ 11-------------------, 

~ IZ---------------~ 

QVI3----------------~ 

r--------, 
I l..-.----...I INSTRUCTION [, ==-~ ___________________ _ 

OECOOER o To--+-----t 

@Tl I I I I 

® TZ--.-+-+-I 

0T3~ 

0STRB~ 

L ___ _ 

@ MWO (~ l'v I I 
@MWl )? 

@MWZ 

@ BAO 

@ BAl 

@ BAZ 

([Y BA3 < 

@ BA4 

@ BA5 

§ BAS 

18 BA7 

19 BA8 

@ BAg 

C~~~~~L I 

10 

VIAO @ 
VIAl @ 

@ 

AO® 

Ad@) 
A2@ 

A3@ 

A4@ 

A5@ 

AS 18 

jl ," "§ ® Mft ; AS Z 

@" L .. " 
@PLS 0 

Vee = Pin 10 

GNO = Pin 30 

o -Pin Number 

MNEMONIC DEFINITION 

BRVO Branch VIAO 

Unconditional BRV, Branch VIA1 

Branch 
BRV2 Branch V1A2 

BRV3 BranchVIA3 

Instructions Branch 
SMW 

Multtway 

BSR 
Branch 10 
Subroutine 

BTHO Branch on TO 

HIGH 

BTHI I Branch on T 1 

HIGH 

BTH2 I Branch on T2 

HIGH 

BTH3 Branch on T3 

Conditional HIGH 

Branch 
BTLo Branch on TO 

InstructIOns 
LOW 

BTLI I Branch on T 1 

LOW 

BTL2 I Branch on T 2 

LOW 

BTL3 I Branch on T 3 

LOW 

Miscellaneous 

Instrucl!ons 

l lOW Level 

TABLE 1 
9408/A INSTRUCTION SET 

'3
'
2'1

'
0 T3T2T1 TO 090807~~~O20100 VIA,VIAO INH 

DESCRIPTION OF 
OPERATION 

L H L L XXXX BAg BA8~~BAl BAO L L BAa BA9 ~~~ ______ 

LHLH XXX X BA9 BAS~~SAI BAO L H BAO BAg-PC 

LHHL XXXX BA9 BAB~~BAI BAD H L 
BAO ~ BA9 -"'-~--------

LHHH XXXX SA9 BAB~~BAI BAO H H BAa ~ B'~9 -PC 

MWO ~ MW2· L L H H XXXX BA9 BA3~~MW2 MWO L L 
BA3' BA9-PC 

LLLH XXXX BA9 BAs~~BAl BAa L L 
BAa BA9-PC & 
Push thn Stack 

H H L L XXXH BA9 BAS~~BAI BAa L L If Test Register 0 IS HIGH 
BAO . B.~g -PC 

XXXL PC+l If Test Register 0 IS LOW 
PC"-PC 

HHLH XXHX BAg BAB~BA, BAa L L If Test Register 1 IS HIGH 
BAa ~ BAg-PC 

XX LX PCq If Test RegIster 1 IS LOW 
PCt 1- PC 

-------
HHHL XHXX BA9 BA8~~BAl BAa L L If Test Register 2 IS HIGH 

BAa ~ BAg -PC 
XLXX PC '1 If Test Register 2 IS LOW 

PCf.1-+PC 

HHHH HXXX BAg BA8~~BAl BAO L L If Test Register 3 IS HIGH ." 
BAa ~ BA9-PC l> 

LXXX PC'l If Test Register 3 IS LOW -PC+l-PC :zJ 
L L- r- H r---~- -~.~ ------~--

HLLL XXXL BAg BAS~~BAI BAa If Test Register 0 IS LOW 0 BAO ~ BA9-PC 
XXXH PC+l If Test Peglster 0 IS HIGH :::t PCq-+PC 

HLLH XXLX BAg BA8~ ~BA I BAO L L If Test Register 1 IS LOW r-
BAa - BAg-PC C XXHX PCtl If Test Register 1 IS HIGH 
PCq-PC • HLHL XLXX BAg BA8-~BAl BAO L L If Test Register 2 IS LOW 
BAa ~ BAg-PC CD XHXX PC+l If Test Register 2 IS HIGH ,e:. PCtl -'PC 

HLHH LXXX BAg BAS~~BAI BAa L L If Test Register 3 is LOW 0 
BAa ~ B.Ag - PC CO 

HXXX PC+l If Test F1egister 3 is HIGH ......... 
PC+l ..... PC CD 
Pop the Stack ,e:. 

0 
CO PC+l-PC 

l> 



FAIRCHILD e9408/9408A 

FUNCTIONAL DESCRIPTION - The 9408/A Microprogram Sequencers, shown In the block diagram «onsists of a lO-bit 
Program Counter (PC), a 4-word by 1 G-bit Last-In First-Out (LIFO) Stack with associated control, an Input Multiplexer, a 
Pipeline Multiplexer, an Instruction Decoder, a 10-bit Incrementer, and a 4-bit Test Register comprised of four edge-trig
gered D flip-flops. 

The Pipeline Multiplexer has two ports - the PC output provides the input port for the non-pipeline mode and the Input 
Multiplexer output provides the input port for the pipeline mode. Port selection is controlled by the Pipeline Select (PLS) and 
Master Reset (MR) inputs. A LOW level on the MR input forces the non-pipeline mode of operation and clears the PC. Thus 
when the 9408/ A are initialized by the MR input the Ao through A9 outputs are LOW regardless of the state of the PLS in
put. A LOW on the PLS input specifies non-pipeline mode and a HIGH specifies pipeline mode. 

The Program Counter is a 10-bit edge-triggered register. The LOW-to-HIGH transition on the Clock (CP) input loads the In
put Multiplexer output into the PC. Because of the edge-triggered nature of the PC register, the PC output remains static for 
a full clock cycle. Thus, in the non-pipeline mode, the PC output can be used to address a control memory built with static· 
devices without storing the memory output in an external microinstruction register. However, in the pipeline mode, the 
9408/A provide the next address information as soon as available; therefore, execution of a microinstruction can be over
lapped with the fetching of the next microinstruction. To ensure microinstruction stability for a full clock cycle, the control
memory output should be buffered with an external microinstruction register. 

The Input Multiplexer receives data from four different sources.' One port is the output of the LIFO Stack; a second is the 
output of the 10-bit Incrementer. The Incrementer always adds one to the PC contents. The third and fourth ports are the 
branch and multiway-branch ports, the latter comprised of the seven most significant Branch Address inputs (BA3 through 
BA9) and the three Multiway inputs, (MWO through MW2). 

The 4-word by 10-bit LIFO Stack is a RAM and receives data from the Incrementer output. The stack control logic gener
ates the appropriate control signals, while stack pointers in the Stack Control generate the read and write addresses. 

The 4-bit Test Register consists of four type-D flip-flops. The data inputs, which are the four Test inputs (TO through T3) 
are loaded on the LOW-to-HIGH transition of the Strobe input (STRB). 

The Instruction Decoder receives the 4-bit Instruction input (10 through 13) and the Test Register output and generates 
VlAo, VIAl and Inhibit (lNH) outputs of the 9408/A. In addition, it generates appropriate logic signals for the Stack 
Control and Input Multiplexer. 

Stack Control - The 9408/A have a 4-level subroutine nesting capability as detailed in Figure 1. The RO and R1 (Read 
Address) inputs to the 4-word by 10-bit LIFO Stack specify the address from which information will be read. The Wo and 
W1 (Write Address) inputs specify the address into which information will be written; and the 9408/A Increment output 
provides the information to be written into the stack (see block diagram). In addition, writing into the memory is controlled 
by the Write Enable (WE) and CP inputs. 

The RO, R1 and WO, Wl inputs of the LIFO Stack are derived from the outputs of a 3-bit edge-tirggered register 
called the Stack Pointer (SP). The least significant two bits (SPO and SP1) of this register are the read address inputs to 
the memory. TheSP outputs are also connected to a Stack-Pointer Incrementer and a Decrementer that generate SP+ 1 and 
SP - 1 respectively. The least significant two bits of the Incrementer are the write address bits for the memory. 

The outputs of the Incrementer, Decrementer and the Stack Pointer .. are fed as inputs to a 3-port Stack-Pointer Multiplexer 
which, in turn, feeds the Stack Pointer inputs. Stack pointer loading always occurs on the LOW-to-HIGH transition of the 
CP input. The MR input clears the Stack Pointer. The stack Pointer Control receives two inputs from the 9408/ A instruc
tion Decoder - the BSR input, which is active whenever a Branch-to-Subroutine (BSR) instruction is present on 
the 10 through 13 inputs, and the RTS input, which is active whenever· a Return-from-Subroutine (RTS) instruction is 
specified. The port selection of the Stack Pointer Multiplexer is controlled by the outputs of the Stack Pointer Control. For 
all 9408/ A instructions except BSR and RTS, the Stack Pointer Multiplexer selects the Stack Pointer outputs as the instruc
tion source. 

Writing into the memory takes place whenever the WE and CP inputs are LOW. Note that the most significant register bit, 
SP2, controls the WE input to prevent writing into the memory when all four locations are filled with return addresses. 
Thus the 9408/ A do not store and return addresses beyond four nesting levels. 
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FAIRCHILD. 9408/9408A 

r---------- -- -------------------, 
I : 

MO Ml M2 I 
STACK 

STACK POINTER 
I 

POINTER 
MULTIPLEXER I 

CONTROL 
I 
I 

1 I 
I 
I 
I 

>----r-~ INCO 

r-~ INCl 

INC2 >---
STACK 

POINTER 
INCREMENTER 

6 
MR ... SPo DECO 

~ STACK SP 
POINTER 1 

DECl 

~ SP2 - ,....--
STACK CP 

POINTER 
OECREMENTER 

-~l 

I 
L ______ 

-----~--------------------~ 

Fig. 1 
STACK CONTROL 

9408/A INSTRUCTIONS 

b 
WE 

Wo 

Wl - DO 00 "'"'-

-Dl °1-

_D2 °2 -- D3 4WORD 03 -- D4 X 04-

_Ds 
10,BIT 

Os -LIFO 

_D6 STACK 06 -
_D7 °7 -
_DS 08 -
_D9 09 i--

RO 

Rl 
CP 

? 

The 9408/ A instruction set have 16 instructions (Table 1). These instructions can be divided into three groups - uncon
ditional branches, conditional brar'lches and miscellaneous - and are specified by appropriate logic levels on the 10 - 13 
inputs. 

The unconditional branch group consists of four Branch VIA instructions (BRVO - BRV3), Branch Multiway (BMW) and 
Branch to Subroutine (BSR). This group requires that the next address be explicitly specified on the BA inputs. 

The conditional branch group consists of eight instructions, Branch Test HIGH (BTHO - BTH3) and Branch Test LOW 
(BTLo - BTL3), for interrogating the four test flip-flops of the 9408/ A individually. The BTHO - BTH3 instructions 
test flip-flops TO - T3 respectively for a HIGH on the Q output (see block diagram). Similarly BTLo - BTL3 test for a 
LOW on the corresponding Q input. If the test condition is satisfied, the next address is taken from the Branch (BAo - BAg) 
lnputs. If the test condition is not satisfied the 9408/ A perform a Fetch operation. 

The miscellaneous group consists of two instructions - Fetch (FTCH) and Return from Subroutine (RTS). These'instructions 
do not require explicit specification of the next address. For the FTCH instruction, the next address is assumed to be the 
address of the current microinstruction + 1. For RTS, the next address is taken from the Stack. The Inhibit (INH) outputs 
of the 940B/A are LOW only for FTCH and RTS instructions. For all other instructions, the INH output is HIGH. 

The VIA outputs of the 9408/A (VIAO, VIA,) are LOW for all instructions except BRV1 - BRV3. For BRV" the VIAo is 
HIGH and VIA, LOW. For BRV2, the VIAO is LOW and VIA, HIGH. For BRV3, both VIAO and VIA, are HIGH. 

Unconditional Branches 
BRVO - BRV3 - Whenever a Branch VIA instruction code is present on the 10 - 13 inputs, the Instruction Decoder (see block 
diagram) establishes the appropriate HIGH/LOW pattern on the VIAo and VIAl outputs per Table 1. The Instruction De
coder also forces the INH output HIGH. Moreover, the BAo - BAg inputs are selected as the source of the next address by 
the Input Multiplexer. 

If the g498/ A are in the pipeline mode (PLS input HIGH), the Pipeline Multiplexer transfers the BAO - BAg inputs to the 
AO - Ag outputs. The BAO - BAg inputs are loaded into the PC on the LOW-to-HIGH transition of the CP input. On 
the other hand, if the non-pipeline mode of operation is selected, the BAo - BAg inputs appear on the output only after 
the LOW-to-HIGH transition of the CP input. 

BMW - For a Branch Multiway instruction, the Instruction Decoder forces the VIAo and VIA, outputs LOW and INH output 
HIGH. The Input Multiplexer selects the BA3 - BAg inputs as the most significant seven bits and MWO - MW2 inputs as 
the least significant three bits of the n~xt address. If the pipeline mode of operation is selected, the next address formed 
by the Input Multiplexer (BA3 - BAg and MWO - MW2 inputs) is transferred to the AO - Ag outputs. On the LOW-to-HIGH 
transition of the CP input, this next address is also leaded into the PC. For non-pipeline mode, the next address is available 
on the AO - Ag output only after the CP transition. 
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BSR - During a Branch-to-Subroutine instruction, the Instruction Decoder forces a LOW on the VIA oand VIA, outputs and 
a HIGH on the INH output. The Input Multiplexer selects the BAO - BAg inputs as the source for the next address. If the 
pipeline mode is selected, this next address is transferred to the Ao- Ag outputs by the Pipeline Multiplexer. As usual, the 
PC is updated with this next address on the LOW-to-HIGH transition of the CP input. During non-pipeline operation, the 
next address appears on the output only after the CP transition. 

The PC holds the address of the current microinstruction. For the BSR instruction, the return address must be stored in the 
Stack, which is fej by the PC through an Incrementer (see block diagram). When the CP input is LOW, the incremented 
value is written into the Stack as a return address. The LOW-to-HIGH transition of the CP input not only loads the PC with 
the next address, i.e., BAo - BAg inputs, but also increments the Stack Pointer as explained above. 

Conditional Branches 
BTHO - BTH3 - For a Btanch Test HIGH instruction, the Instruction Decoder establishes a LOW on VIAo and VIA, outputs 
and HIGH on the INH output. It then tests for a HIGH on the Q output of the corresponding flip-flop in the test register. If a 
HIGH level is found, the IIlPut Multiplexer selects the BAO - BAg inputs as the source for the next address. 

On the other hand, if the tested Q output of the flip-flop is LOW, the Incrementer output is selected as the source of the 
next address by the Inpllt Multiplexer. In either case, the PC is loaded with the next address on the LOW-to-HIGH transi
tion of the CP input. As usual, if the pipeline mode is selected, the next address is transferred to the Ao - Ag outputs. For 
non-pipeline mode, the next address appears on the output after the clock transition. 

BTLo - BTL3 - Operation of the Branch Test LOW instructions is identical to BTHO - BTH3 except that Q outputs of the test 
register flip-flops are tested for a LOW. If the tested output is LOW, a branch occurs. If 'tested output is HJGH the Incre
menter output is the next address. 

Miscellaneous 
FTCH - For a Fetch instruction, the Instruction Decoder establishes a LOW on the VIAO andVIAl outputs. In addition, the 
INH output is also LOW. The Input Multiplexer selects the Incrementer output as the next address. If pipeline mode is selec
ted, -the Incrementer output is transferred to the AO - Ag outputs. For non-pipeline mode, the incremented address appears 
at the output only after the clock transition. 

RTS - For a Return-from-Subroutine instruction, the Instruction Decoder establishes a LOW on the VIAQ, VIAl and the INH 
outputs. The Input Multiplexer selects the Stack output as the source of the next address. As usual, for the pipeline mode, 
the next address is transferred to the output by the Pipeline Multiplexer. For non-pipeline operation, the next address ap-

. pears on the output only after the clock transition. In addition, this instruction also decrements the Stack Pointer as de~ 
scribed above. 

DC CHARACTERISTICS: (Over Operating Temperature Range unless otherwise noted) 

SYMBOL PARAMETER 

VIH Input HIGH Voltage 

I 

XM 

XC 
VIL Input LOW Voltage 

VCD Input Clamp Diode Voltage 

VOH Output HIGH Voltage 
I 

XM 

XC 

VOL . Output LOW Voltage 

Input HIGH Current. All except CPo 10. 12. 13 

Input HIGH Current, CPo 10. 12. 13 

Input HIGH Current. All Inputs 

Input LOW Current. All except CPo 10. 12. 13 

Input LOW Current. CPo 10. 12. 13 

lOS Output Short Circuit Current. 00-03. Os 

ICC Supply Current 

NOTES: 

MIN 

2.0 

2.4 

2.4 

-15 

LIMITS 

TYP 
(2) 

-0.9 

3.4 

3.4 

0.25 

1.0 

1.0 

0.21 

0.42 

130 

MAX 

0.7 

0.8 

-1.5 

0.5 

20 

40 

1.0 

0.36 

0.72 

-100 

UNITS 

v 

V 

V 

V 

V 

pA 

pA 

rnA 

rnA 

rnA 

rnA 

TEST CONDITIONS (Note 1) 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = -400 pA 

VCC = MIN, 10L = 8.0 rnA 

VCC = MAX. VIN = 2.7 V 

VCC = MAX. VIN = 2.7 V 

VCC = MAX. VIN = 5.5 V 

VCC = MAX. VIN = 0.4 V 

VCC = MAX. VOUT = 0 (Note 3) 

VCC = MAX. MR LOW 

1. For conditions shown as MIN or MAX. use. the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Typical limits are at Vee = 5.0 V. TA = 25°e. 
3. Not more than one output should be shorted at a time. 
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.- ~ en 
c,,) ~ 
0 c:: AC CHARACTERISTICS: VCC = 5.0 V, TA = 25°C, CL = 15 pF 

~ 9408 
~ 

'" ~ 
LIMITS 

SYMBOL PARAMETER 
3 
<0 MIN TYP 

~ 

I tPHH Propagation Delay, 35 

tPLL Instruction to VIA 35 
~ 
0 

tpHH Propagation Delay, 35 

I: 
V> tPLL Instruction,to INHIBIT 35 
CD 

S. tpHH Propagation Delay, Positive 
45 .. 

~ tpHL Going CP to Any A (Non-Pipeline) 52 

'" g~ tpHH Propagation Delay. Positive 98 

~ 

~ 
[ 
s. 

tpHL Going CP to Any A (Pipeline) 98 

tPHH Propagation Delay, 22 

tPLL BA to A (Pipeline) 28 

[ 
tPHH Propagation Delay. 72 

:r 
'" ::l 

'" 
tPLL Instruction to Any A (Pipeline) 72 

~. 

~. 

II> 
:::I 

tpWH Min CP Pulse Width (HIGH) 40 18 

tpWL Min CP Pulse Width (LOW) 40 30 

~. 

-< 
3, 

ts Set-up Time. BA to CP 15 

&: 
~ th Hold Time. BA to CP 5 
:;. 

... .. ts Set-up Time. Instruction to CP 90 

'" :r 
c:: th Hold Time. Instruction to CP -20 

"CI 

I 
Set-up Time. Strobe to cP 

ts (Required to achieve conditional 60 
branch in the same microcycle) 

:z 
0 

0 

[ ts Set-up Time. Test to Strobe 5 
n 

n 
I: 

@ 
"CI 

'" 
(; [ 

th Hold Time. Test to Strobe 15 

s: f )10 tree Recovery Time. MR to CP 20 
'--en ~ 

-I 
m '" 
:D 

<il 

.... ~ 
CD ..., ~ co 

9408jA 

LIMITS 

MAX MIN TYP MAX 

60 35 46 

50 35 44 

50 35 44 

48 35 44 

68 45 52 
74 52 64 

156 98 110 

166 98 110 

26 22 26 

44 28 38 

120 72 94 

110 72 94 

30 18 

35 30 

35 15 25 

10 5 10 

135 90 95-

a -20 a 

115 60 85 

15 5 15 

20 15 20 

40 20 30 

UNITS 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

TEST CONDITIONS 

11. 12 HIGH, 13 LOW 

10 = Input, VIAO = Output 

11 HIGH, 12, 13 LOW 

10 = Input, INH = Output 

11 HIGH. PL. 10. 12, 13 LOW 

Pl, 11 HIGH, 

10. 12. 13 LOW 

Pl, 10. 11. 12 HIGH 

13 LOW 

10. 11. BAa. PL HIGH 
13. MWo LOW. Ao = Output 
12 = Input. Ao = Output 

11 HIGH 

10.12.13. PL LOW 

12 HIGH. 10. 11. 13. PL LOW 

BAa = Input. Ao = Output 

12 HIGH. 10. 11. 13 PL LOW 
BAa = Input. AO = Output 

10. '1. BAa HIGH 
13. MWO. PL LOW 
12 = Irwut. Ao = Output 

13. TESTa HIGH 
10. 11. 12. PL. BAa LOW 
Strobe = Input, AO = Output 

12. 13. PL HIGH 

10.11, BAa LOW 
TEST a = Input. Ao = Output 

12. 13. PL HIGH 
10.11. BAa LOW 
TESTa = Input, AO = Output 

." 

~ 
::D 
(") 
::l: 
ro 
• 
CD 
~ o 
CO 

'-... 
CD 
~ o 
CO 
~ 



HARRIs 
Preliminary 

SEMICONDUCTOR 
PRODUCTS DIVISION HM-6100 

Lovv Povver CMOS 12-Bit Microprocessor 

Features 

DESIGN 

• Silicon Gate Complementary MOS 

• Fully Static-O to S MHz 

• Single Power Supply 

HM-6100/6100C VCC r 5 volts 

HM-6100A VCC = 10 volts 

INTERFACE 

• Memory - Any Speed, by Using WAIT Line 

• Control Panel 

• Switch Registe,r 

• Asynchronous CPU - Memory and CPU - Device 
Communication 

• Crystal Controlled On Chip Timing • 63 I/O Devices with PDP-S/E Compatible Interface 
• Low Power Dissipation < 1 OmW @ 4MHz @ 5 volts 

• Wide Power Supply 4V~VCC~11V 
• TTL Compatible at 5 volts 

• Excellent Noise Immunity 

• -550 C to +1250 C Operation 

ARCHITECTURAL 

• Executes PDP-S/E, I nstruction Set 

• Direct, Indirect, and Autoindexed Memory Addressing 

• 12-Bit Memory Accumulator ADD Instruction 

HM-6100 5J.1.sec @ +5 volts/4.0 MHz 

HM-6100A 2.5J.1.sec @ +10 volts/S.O MHz 

HM-6100C 6J.1.sec @ +5 volts/3.3 MHz 

• I nput-Output Instruction 

HM-6100 8.5J.lsec @ +5 volts/4.0 MHz 

HM-6100A 4.25J.1.sec@ +10 volts/S MHz 

HM-6100C 10.2J.1.sec @ +5 volts/3.3 MHz 

• Single-Clock, Single-Instruction Capability 

• Direct Memory Access (DMA) 

• Interrupt 

• Dedicated Control Panel Features 

• Device Controlled Input-Output 

• All Control Signals Produced by the CPU 

Applications 

• Intelligent Computer Terminals 

• POS Terminals 

• Portable Terminals 

• Aerospace/Satellite Systems 

• Automotive Systems 

• Remote Data Acquisition Systems 

• Process Control 

• Instrumentation 

• Medical Electronics 

'. Displays 

• Traffic Control 

• Navigation 

Description 

The HM-6100 is a single address, fixed word length, parallel transfer 
microprocessor using 12-bit, two's complement arithmetic. The proces
sors recognize the instruction set of Digital Equipment Corporation's 
PDPS/E minicomputer. The internal circuitry is completely static and is 
designed to operate at any speed between DC and the maximum operat
ing frequency. Two pins are available to allow for an external crystat 
thereby eliminating the need for clock generators and level translators. 
The crystal can be removed and the processor clocked by an external 
clock generator. A 12-bit memory-accumulator ADD instruction, using a 
+5 volt supply, is performed in 5J.1.sec by the HM-6100, in 6J.1.sec by the 
HM-6100C and in 2.5/.lsec by the HM-6100A using a +10 volt supply. 
The device design is optimized to minimize the number of external com
ponents required for interfacing with standard memory and peripheral 
devices. 

Copyright © Harris Corporation 1977 
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Preliminary 
HARRIS HO-6402 SEMICONDUCTOR 
PRODUCTS DIVISION 

CMOS/LSI Universal Asynchronous 
Receiver (UART) 

Features· 
• OPERATION FROM D.C. TO 2.OMHz 

• LOW POWER - TYP 5mW@ 2.0MHz 

• 4V - 11V OPERATION 

• PROGRAMMABLE WORD LENGTH, STOP BITS AND 
PARITY 

• AUTOMATIC DATA FORMATTING AND STATUS 
GENERATION 

• COMPATIBLE WITH INDUSTRY STANDARD UARTs 

• SINGLE POWER SUPPLY 

Package 40 PIN O.I.P. 

r-____ 2.020 _______ .., 

~~~.:n~: :~'~I+ 

Functional Block Diagram 

Descriptit)n 

The HO-6402 is a CMOS/LSI subsystem for interfacing 
computers or microprocessors to an asynchronous serial 
data channel. The receiver converts serial start, data, 
parity and stop bits to parallel data, verifying proper code 
transmission, parity, and stop bits. The transmitter con
verts parallel data into serial form and automatically adds 
start, parity, and stop bits. The data word length can be 
5, 6, 7 or 8 bits. Parity may be odd or even. Parity check
ing and generation can be inhibited. The stop bits may be 
one, two or one and one-half when transmitting 5 
bit code. 

The H 0-6402 can be used in a wide range of applications 
including modems, printers, peripherals and remote data 
acquisition systems. CMOS/LSI technology permits opera
ting clock frequencies up to 2.0MHz (125K Baud) an 
improvement of 10 to lover previous PMOS UART de-
signs. PO'v'ver requirements, by compaiisGn, aie ieduced 
from 300mW to 5mW. Status logic increases flexibility 
and simplifies the user interface. 

TBRa 

r----------------------- -----1 
TRE 

TBRE' 

TBRL 

TRC 

TRANSMITTER 
TIMING 

AND 
CONTROL 

CLSI -+--+---------------<~ 

CLS2 --+--+---------------<~ 

CRL-+--+-----------------<~ 

RESET 

RRC 

ORR 

DR' 

CONTROL 
REGISTER 

MULTIPLEXER 

I 
I 
I 
I 
I 
I 
I 
I 

'------------,t- TRO 

I----------------t- SBS 

1-4--------------_+_ SFD 

I----------------+-E~ 

1-4-~------------_+_PI 

,.---------------_+------4- RRI 

MULTIPLEXER 

~D-+---~~------~~--~ ____ ...J 
ReA, 

* These outputs are three state. 
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"HARRIS 
P reli m inarnr ","_~i" 

HD-610fi SEMICONDUCTOR 
PRODUCTS DIVISION 

CMOS Parallel" 
Interface Element 

Features Instructions 

• HM-6.100 COMPATIBLE 

• LOW POWER ~ TYP. < 5.01lW STANDBY 

1000 - READ 2 0000 - READ 1 
• 4 - 11 VOLT SUPPLIES 1001 - WRITE 2 0001 - WRITE 1 

• HIGH SPEED 
1010 - SKIP 3 0010 - SKIP 1 
1011 - SKIP 4 0011 - SKIP 2 

• STATIC OPERATION 1100 - WVR 0100 - RCRA 
1101 - WCRB 0101 - WCRA 
1110 - SFLAG 3 0110 - SFLAG 1 
1111 - CFLAG 3 0111 - C F LA G 1 Description 
6007 - CAF (Internal lOT) clears interrupt requests 

The HD-6101 Parallel Interface Element (PIE) is a high 
speed, low power, silicon gate CMOS general purpose device 
which provides addressing, interrupt and control for a 
variety of peripheral functions, such as UARTs, F I FOs, 
Keyboards, etc. The PI E is designed to eliminate external 
logic. Data transfers between the HM-6100 CMOS Micro
processor and the HD-6101 are via lOT instructions, 
control lines and OX bus. 

Functional Diagram 

Data transfers between peripheral devices and the OX bus 
are controlled by the PIE via 2 read, 2 write, 4 sense and 4 
flag functions. The A and B registers program write polar
ities, sense polarities, sense levels or edges, flag values and 
interrupt enables. The vector register has 10 bits writeable 
from the HM-6100 and 2 bits indicating the highest prior
ity SENSE input that generated the interrupt. 

Functions 

• UNIVERSAL I/O PERIPHERAL CONTROLLER 

TO 
HM-61cio 

DX(O-111 

LXMAR 

DEVSEL 

INTGNT 

XTC 

C1 

C2 

INT/SKP 

SEL3 

}~RE§'~ SEL4 

SEL5 

SEL6 

SEL7 

PRIN I PRIORITY SELECTION 
TO AND FROM 

PROUT OTHER PIE'S_ 

• VECTORED PRIORITY INTERRUPT TO PERIPHERAL DEVICES 

• SET AND SENSE EXTERNAL FLAGS AND 
CONDITIONS VIA SOFTWARE 

Register Bit Assignments 

DX----------------------~ 
~+-~~--+_~~--~4__+~~+_~ 

CONTROL REGISTER A -------------t!~~~W~~t_~~~~"W!~~~ 
CONTROL REGISTER B --------t.:;......r.....;;:..;...a...:..::.::..J.----'----'~~---1..---'~oI£-.:>f'~~ 
INTERRUPT VECTOR REGISTER---------L ___ .::~~~~~__"T-----L~~ 
INSTRUCTION REGISTER --------------I~ _____ --'-____ ~ 

Copyright (C) Harris Corporation 1977 
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FL - Flag 
WP - Write Polarity 
IE - Interrupt Enable 
SL - Sense Level 
SP - Sense Polarity 
SPRI. - Sense Priority 
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FEATURES 

HARRIS 
SEMICONDUCTOR 
PRODUCTS DIVISION 

• HD-4702 - PROVIDES 13 COMMONLY USED BIT RATES 
• HD-6405 - PROVIDES 15 COMMONLY USED BIT RATES 
• USES A 2.4576MHz CRYSTAL/INPUT FOR STANDARD 

FREQUENCY OUTPUT ( 16 TIMES BIT RATE) 
• TTL COMPATIBLE - OUTPUTWILL SINK 1.6mA 
• LOW POWER DISSIPATION HD-6405 4.0mW TYP. @ 2.4576MHz 

HD-4702 4.5mW TYP. @2.4576'MHz 
• CONFORMS TO EIA RS-404 
• ONE HD-4705 OR HD-6405 CONTROLS UP TO EIGHT 

TRANSMISSION CHANNELS 
• INITIALIZATION CIRCUIT FACILITATES DIAGNOSTIC 

FAULT ISOLATION 
• ON-CHIP INPUT PULL-UP CIRCUIT - HD-4702 ONLY 

DESCRIPTION 

The H 0-4702/6405 Bit Rate Generator provides the nece,ssary 
clock signals for digital data transmission systems, such as UART. 
It generates 13(H 0-4702) or 15(H 0-6405) commonly used bit rates 
using anon-chip crystal oscillator or an external input. For conven
tional operation generating 16 output clock pulses per bit period, the 
input clock frequency must be 2.4576MHz (i.e. 9600 Baud x 16 x 16, 
since there is an internal +16 prescaler). A lower input frequency will 
result in a proportionally lower output frequency. 

The H 0-4702/6405 can provide multi-channel operation with a 
minimum of external logic by having the clock frequency CO and the 
+ 8 prescaler outputs Qo, Q 1, and Q2 available externally. All signals 
have a 50% duty cycle except 1800 Baud and 2000 Baud which has less 
than 0.39% distortion and 3600 Baud which has less than 0.78% 
distortion. 

The four rate select inputs (So-S3) select which bit rate is at the 
output (Z). The table lists select code and output bit rate. Two of the 
16 for the HD-4702 and one of the 16 for the HD-6405 do not select 
an internally generated frequency, but select an input into which the 
user can feed either a different frequency, or a static level (H igh or 
Low) to generate "ZERO BAUD". 

The bit rate most commonly used in modern data terminals (110, 
150, 300, 1200, 2400 Baud) require that no more than one input be 
grounded for the HD-4702, which is easily achieved with a single, 
5-position switch. 

The HD-4702/6405 has an initialization circuit which generates 
a common master reset for all flip-flops. This signal is derived from 
a digital differentiator that senses the first high level on the CP input 
after the ECp input goes low. When ECp is high, selecting the crystal 
input, CP must be low. A high level on CP would apply a continuous 
reset. 

For the H 0-4702, all inputs except I X have on-chip pull-up 
circuits which provide TTL compatibility and eliminate the need to 
tie a permanently high input to VDD. 

Copyright © Harris Corporation 1977 
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HO-4702/6405 
Programmable 

Bit Rate Generator 

PINOUT 

CONNECTION OIAGRAM 
DIP (TOP VIEW) 

00 - rv-t6 ~ VOO 

01 - 2 15 I-- 1M 

02 - 3 14 I-- So 

ECp- 4 13~SI 

CP- 5 12 - S2 

OX- 6 II- 53 

IX-7 10-Z 

Vss - 8 9-CO 

NOTE: 
The Flatpack version has the same pinouts 
(Connection Diagram) as the Oual-In-Line 
Package, 

TRUTH TABLES 

TABLE 1 
CLOCK MODES AND INITIALIZATION 

IX ECp CP OPERATION 

J\IU\J" H L Clockedtromlx 

X L .nnru- ClockedffomCP 

X H H ConllnuousR,set 

PIN NAMES 

CP External Clock Input 
ECp External Clock Enable 

Input (Active LOW) 
IX Crystal Input 
1M Multiplexed Input 
SO-53 Rate Select Inputs 
CO Clock Output 
Ox Crystal Drive Output 
00-02 Scan Counter Outputs 
Z Bit Rate Output 

H" HIGH L..,.I 
L' LOW L,..I 
X == Don',eMe 

..J1. = hI HIGH level Clock 
PuISl Ifler ECpgoe$ 

X L .Jl. Raet Ourtng First CP .. HIGH Time LOW 
.JlJl.Il.I" = Clock Pulse 

NOTE: Actual output frequency IS 16 limes the mdlCated Output 
Rile, moming a c!otk frequency of 2.4576MHz. 

TABLE 2 
TRUTH TA8LE FOR RATE SELECT INPUTS 

OUTPUT OUTPUT 
RATEIZI RATEIZI 

S3 SI 51 So H0-4702 HO·640~ 

L L L L MIXED INPUTUMI MIKED IIIPUTUMI 
L L L H MIKED INPUTUMI 2000 BAUD 
L L H L ~O BAUD SDBAUD 
L L H H 7~ BAUD 75 BAUD 
L H L L 134.5 BAUD 114.~BAUD 

L H L H 100 BAUO 200BAUO 
L H H L 600BAUO 600 BAiJD 
L H H H 2400 BAUD 1 3600 BAUD 
H L L L 9600 BAUD 9600 BAUD 
H L L H 4800 BAUD 4800 BAUD 
H L H L 1800 BAUD 181lOBAUO 
H L H H 1200 BAUD 1200 BAUD 
H H L L 2400 BAUD 2400 BAUD 
H H L H 300 BAUD 300 BAUD 
H H H L ISDBAUO 150BAUO 
H H H H 1108AUD 110BAUD 

PACKAGING 

16 LEAD CERDIP 

Available in Cerdip and Epoxy Oual-In-line packages. 

nnnnnnnn 

1

8 7 6 5 4 3 2 I~~' INDEX 
TOP VIEW ,. NOTCH 

9 lU t1 t2 13 14 15 16 
UUUUUUUU 

+.010 

E~'" .16;;r· ~ 
L .020 (Min,1 

,OIat.OO3-j \-,100 tTyp.l 
.060 

All DIMENSIONS IN INCHES. 

All DIMENSIONS ± .010 UNLESS 
OTHERWISE SHOWl!. 

1':",310-=1 

~fl 
IJO -150 .010 ;,003 
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SPECIFICA 110NS 
. 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input or Ouput Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 

Industrial H D-4 702-9/6405-9 
Military HD-4702-216405-2 

Operating Voltage Range 

+8.0V 
GND -0.3V to VCC,+0.3V 

-650 C to + 1500 C 

-400 C to +850 C 
-550 C to + 1250 C 

+4V to +7V 

ELECTRICAL CHARACTERISTICS Vee = 5V ±10%: TA = -400 e to+850 e(-9); TA = -550 eto+1250 e(-2) 

HD-4102-2/6402-2 HO-4102-9/6405-9 
PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS TEST CONOITIONS 

VCC VCC 
Input High Voltage VIH -1.5 -1.5 

Input low Voltage Vil 1.5 1.5 

Output High Voltage VOHI VCC 'VCC 10H -IIJA 
-.05 -.05 

Output lowVoltaqe VOll 0.05 0.05 101 +IIJA 

Input High Current IIH -1 +1 -1 +1 IJA VI = VDO, All other pins = Ov 

D.C. InpUIHO-4102 lall inputs IlL I -30 -50 -30 -50 IJA 
lOW"C'PIIX) 
CURRENT IX Inpul IllX -1 +1 -1 +1 IJA VI = 0, All other pin. = VOO 

HO-6405 - All pins III -1 +1 -1 +1 IJA 

OUTPUT OX 10HX -0.1 -0:1 mA VOUT = VCC -.5 IAPUlalOOrVOO 
HIGH (all Olher OUlputs) IOHI -1.0 -1.0 mA VOUT = 2.5V per logic Function 
CURRENT lall olher OUIPUIs) IOH2 -0.3 -0.3 mA VOUT = VCC -.5 or Truth Table 

OUTPUT OX 10lX 0.1 0.1 mA VOUT = .4V 
lOW 
CURRENT lall other OUlputs) 10l 1.6 1.6 mA VOUT = .4V 

SUPPl Y HO-4102 500 1500 IJA tcP = VOO. CP = 0, All other inputs = GNO 
CURRENT HO-4702 ICC 150 1000 IJA rep = VOO. CP = O. All olher inputs = VOD 

HO-6405 150 150 IJA tcP = VDD, CP = O. All olher inputs = VOO 
or GNO 

ELECTRICAL CHARACTERISTICS Vee = 5V; TA = 250 e 

A.C. 

©IC MASTER 1978 

1i1L-4702-2/!405-2 HO-4702-9/6405,9 
PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS TEST CONDITIONS 

Propagation Delay. IPlH 300 300 Cl~7pfonOX 
IX'oCO IPHl 250 250 

Propagation Delay, tPlH 215 215 Cl = 15pF Inpul 
CPtoCO IPHl 195 195 Tran$itionTimes~20ns 

PropagatlOnOelay. IPlH ® ® 
CO 10 On IPHl 

ProP39itionOelay, IPlH 75 75 
CO 10 Z IPHl 65 65 

Output Transition 'TlH 80 80 
Time (exceptOXI 'THl 40 40 

Propagation Delay, IPlH 350 350 
IX 1o CO tPHl 275 275 Cl9pFonOX 

PropagationOetay. IPlH 260 260 Cl = 50pF Inpul 
CPIOCO IPHl 220 220 Transition Times.$2Om 

Propagation Delay, IPlH ® ® 
CO to On tPHl 

Propagation Delay. IPlH j 85 85 
CO 10 Z tPHL 75 75 

I 
, 160 Output Transition 'TLH I 160 

Time (excepr OX) tTHL 175 75 

Set-Up Time, Select to CO ts 350 350 
Hold Ti~e, Select to CO 'h 0 0 CL~7pFonOX 

Set-Up T,me, 1M 10 CO t. 350 350 CL; 15pF Input 
Hold Time, 1M 1o CO th 0 0 Transition Times~2Ons 

Mtnimum Clock Pulse-Width 'wCPILI 120 120 
lowand H19h 'wCPIH) 0 0 

• 

Minimum IX Pulse Width. twCPILI 160 160 
lowandHigll 'wCPIH) 160 160 

1 .. Input Current and Quiescent Power Supply Current af'! relativelv higher for this device because: of active pult-up circuits on atl 
inputs except IX. This is done for TTL compatibility. 

2. Propagation Delays (tPlH and tPHll and Output Transistion Times (tlLH and trHlJ will change with Ouput load Capacitlllce 
(Cll, Set-Up Times (ts). Hotd Times hhl. and Minimum Pulse Widths (tw1 do not vary with load capacitance, 

3 The first High level Clock Pulse after EcP goes low must be at least 3SOOs long to guarantee mit of all Counters.. 
4. It is recommended that input rise and tall times to the Clock Inputs (CP.IX) be less than 150s, 
5. For mulitchannel operalion, Propegalion Deley ICO to ON) pl •• SeI-Up Time. Selecl 10 CO. i.guaranlet!d 10 bo~307ns. 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 

Industrial H 0-4 702A-9/6405A-9 
Military H 0-4 702A-2/6405A-2 

Operating Voltage Range 

+12.0V 
GNO -.05V to Vee +O.5V 

-650 e to + 1500 e 

-400 e to +850 e 
-550 e to +1250 e 

+4V to +llV 

, 
l 

ELECTRICAL CHARACTERiSTICS Vee= 10V±10%; TA=-400 eto+850 e(-9); TA=-550 eto+1250 e(-2) 

HD-4702A/6405A-2 HD-4702A/6405A-9 
PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS TEST CONDITIONS 

InputHighV'oltoge VIH 70% 
Vee 

InputlowVolt1ge VIL 20% 20% 
Vee Vec 

Output High Voltoge VOH! VCC VCC IOH5-1/1A 
-.1 -.1 

Output Low Voltoge VOLl GNO GND IOL5+1/1A 
+.1 +.1 

Input Hith CUlTent IIH -1 +1 -1 +1 JJA VI = VOO, All other pin.: Ov 

D.C. INPUT HO-4702 (All input' IILI -110, -170 -110 -170 JJA 
LOW except IX) 

I CURRENT IX inpun IILX -1 +1 -1 +1 JJA VI: o All other pin, : VOO 
HO-6405 - All pin. IlL -1 10 -1 10 IJA 

OUTPUT OX IOHX 0.2 0.2 mA VOUT: 9.5V InputltOorVoo 
HIGH per logtc Function 
CURRENT(AII other outpun) IOH2 0.6 0.6 mA VOUT = 9.SV or Truth Table 

OUTPUT OX IOLX 0.2 0.2 mA VOUT: .5V 
LOW 
CuRREN I iAIl other DUtpUUJ tOL VOUT: .~V 

SUPPLY HO-4702A 1000 3000 JJA EcP: VOO, Cp: 0, All other inpun: GNO 
CURRENT HO-4702A 500 1000 jJA fCii: VOO,cp: 0, All other iapun' VOO 

HD-64OSA 500 500 JJA ECp: VDO, CP = 0, All other inputs = VOO 
orGNO 

ELECTRICAL CHARACTERISTICS Vee = 10V; TA = 250 e 

A.C. 
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HD-4702A/640SA-2 
PARAMETERS SYMBOL MIN TYP MAX 

ProP¥tionOllay, tplH 150 
IX toCO tPHl 125 

ProPllJltion Delay. tPlH 110 
CPto CO tPHl 100 

PraplgltionDtlay, tplH ® 
CO to On tpHL 

Pro_tionOllay, tpLH 40 
CO toZ tPHL 35 

OUqMllTr..sition trLH 40 
Tim. h:xtip. OX) trHL 20 

Propogotion Delay, tpLH 175 
IX toCO tPHL 140 

ProPJgetion OeIIV. tplH 130 
CPto CO tpHl 110 

Pro_tionDelay, tpLH ® 
CO to On Ii'HL 

Prop.,.'ion Oelay, tpLH 45 
CO toZ tPHl 40 

Output Transition tTlH 80 
Time lexceptOX) tTHL 40 

Set-Up Time, Set.ct to eo t. 175 
Hold Time, Select to eo th 0 

Set .. Up Time, 1M to CO t, 175 
HQld Time, 1M to CO th 20 

Minimum Clock Pulse Width twCP(L) 60 
lowllldHigh twCP(H) 0 

Minimum IX Pulse Width. twCP(L) 80 
Low.,dHigh twCP(H) 80 

HO-4702A16405A-9 
MIN TYP MAX 

150 
125 

110 
100 

® 

40 
35 

40 
20 

175 
140 

130 
110 

® 

45 
40 

80 
40 

175 
0 

175 
20 

60 
0 

80 
80 

UNITS 

n. 
m 

TEST CONDITIONS 

eL~7pFD"OX 

CL' 15pF Input • 
TransitionTimes~20ns 

CL: SOpF Input 
Transition Times~2Ons 

Cl: ISpF Input 
Transition Times:5:2(Jns 

1. Input Current and Ouiesctnt Power Supply Current .e relatively higher for this device because of active pull-up circuits on all 
,"pUb except IX. Thi1 is done for TTL compatibility. 

2. Propaption Delays (tPLH Ind tPHl) and Output TJitflustion Times (trLH and tTHL) will change with Ouput Load Capacitance 
(Cl~. Set-Up Times hsl, Hold Times (thJ, and Minimum Pulse Widths hwJ do not V.V with load capacitance. 

3. The fir" High Level Clock Pulse .fter ECP goes Low must be at least 3SOns tong to guarantee reset of all Counters. 
4. It is recommended that input rise and fall rimes to the Clock Inputs tCP,IX) be leu than 15n1. 
S. For mulitchannel operation, Propagation Delay (CO to ON) plus Set-Up Time, Select to CO. is guaranteed to be~ 15Ons. 
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SWITCHING WAVEFORMS 

CP/1X 

NOTE: Set-Up and Hold Times are 
shown as positive values but 
may be specified as negative 
values. 

MINIMUM CP AND IX PULSE WIDTHS AND SET-UP AND HOLD TIMES, 
SELECT INPUT (Sn) TO CLOCK OUTPUT (CO) AND 1M INPUT TO CLOCK OUTPUT (CO) 

BLOCK DIAGRAM 

HD-4702 Only 

(2) IX 

o Ox 

o CP 

I -f»- I : i CH8 t: I I I MR I I I 
L _______ -1 L _ _ _ 

.gp 
r------=d-----, 
I 4:>o-r- 0 I 
I I 
I 0 I , ~ In' : J : 
I I MR 
I 

I INITIALIZATION I 
L __ ::'~I':" ________ ...J 

1'\7 
yry 

CO 00 0, 02 

VDD = Pin 16 0 80G) 
Vss = Pin 8 

CP:S:S:S:S",,,,,,, J MRCCi a:J..,. N C) C lot) lot) cn.N_CClM_,.... 

I 

rl CP
+

4 

{CP+18 

~CP+6 

:CP+1613 

: CP+22 

I 

1M So S, S2 S3 

J L I 1 

'""" 0 

~ttt 
.... 1 

I-- 2 50 

MROK 

3 15 

4 134.5 
y 

.,'~ 
5 200 

r-- 6 600 

~~ ,.... 1 2400 r--:- 0 0 
y FF . 

B 9600 r+- ep 
MR 

9 4800 ~r--

MRO~ ~ 10 1800 

J' r- 11 1200 

12 2400 
I 

13 300 

14 150 

0 1 
MR-I 

15 110 

Y 

o Pm Number 
L ________________ ~ _______ ~ 
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APPllCA TIONS 

SINGLE CHANNEL BIT RATE GENER
ATOR 

Figure 1 shows the simplest application of the HD-4702/ 
6405, This circuit generates one of five. possible bit rates as 
determined by the setting of a single pole, 5-position switch. 
The Bit Rate Output (Z) drives one standard TTL load or 
four low power Schottky loads over the full temperature 
range. The possible output frequencies correspond to 110, 
150, 300, 1200, and 2400 or 3600 Baud. For many low cost 
terminals these five bit rates are adequate. 

SIMULTANEOUS GENERATION OF SEV
ERAL BIT RATES 

Fixed Programmed Multichannel Operation 

Figure 2 shows a simple scheme that generates eight bit 
rates on eight output lines, using one HD-4702/6405 and one 
93L34 Bit Addressable Latch. This and the followingappli
cations take advantage of the built-in scan counter (pre
scaler) outputs. As shown in the block diagram, these 

1 0 SPST SWITCH 

HO-4702/6405 1 

HD-4702 HD-6405 

SWITCH POSITION BIT RATE BIT RATE 

1 110 Baud 110 Baud 
2 . 150 Baud 150 Baud 

3 300 Baud 300 Baud 

4 1200 Baud 1200 Baud 

5 2400 Baud 3600 Baud 

Figure 1 

SWITCH SELECTABLE BIT RATE GENERATOR 
CONFIGURATION PROVIDING FIVE BIT RATES 

outputs (00 to 02) go through a complete sequence of eight 
states for every half-period of the highest output frequency 
(9600 Baud). Feeding these Scan Counter Outputs back to 
the Select Inputs of the mulitplexer causes the HD-4702/ 
6405 to interrogate sequentially the state of eight different 
frequency signals. The 93L34 8-Bit Addressable Latch, 
addressed by the same Scan Counter Outputs, reconverts 
the multiplexed single Output (Z) of the H 0-4702/6405 into 
eight parallel output frequency signals. In the simple scheme 
of Figure 2, input S3 is left open (HIGH) and the following 
bit rates are generated: 

00: 110 Baud 

03: 1800 Baud 

06: 300 Baud 

01: 9600 Baud 

04: 1200 Baud 

OT 150Baud 

02: 4800 Baud 

05: 2400 Baud 

Other bit rate combinations can be generated by changing 
the Scan Counter to Selector interconnection or by inserting 
logic gates into this path. 

Figure 2 

BIT RATE GENERATOR CONFIGURATION 
WITH EIGHT SIMULTANEOUS FREOUENCIES 

NOTE 1: Need to add pull-up resistor on all 
inputs for the HD-6405. 

TABLE 3 CRYSTAL SPECIFICATIONS 

1638 

PARAMETERS 

Frequency 

Series Resistance (Max) 

Unwanted Modes 

Type of Operation 

Load Capacitance 

TYPICAL CRYSTAL SPEC 

2.4576MHz "AT" Cut 

250 

-6.0dB (M in) 

Parallel 

32pF +0.5 
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INTELLEC® I 
MICROCOMPUTER DEVELOPMENT SYSTEMS 

Intellec. The first microcomputer development system with 
in-circuit emulation dramatically shortens development 
time for your microcomputer-based products. 

Intellec. With the hardware and software you need to 
implement systems using Intel's 8021, 8048, 8049, 8080, 
8085, 3000 and future series microcomputers. 

Intellec. With its own 8080 processor, diskette-based 
operating system, all the memory, high speed peripherals 
and development software you need to design and debug 
your own product. 

Intellec. Providing significant development cost savings by 
integrating the hardware/software effort and eliminating 
many man-hours in engineering, programming and testing. 

I ntellec. Modular in configuration so you can tailor your 
system to your particular needs-and budget. Begin with a 
basic 16K system, then expand as needed. 

Intellec. With the in-house convenience you can't find with 
time-shared development systems. Enjoy the confidence 
that comes with Intel's top quality single-vendor service 
and support. All the development hardware, software, 
service, training and documentation you need is supplied in 
a single package. 

Making your microprocessor design team more effective. 
To achieve optimum design of a microcomputer-based pro
duct at lowest cost, software and. hardware must be con
sidered simultaneously throughout the development cycle. 
The Intellec system provides the ICE™ concept to inte
grate the hardware/software efforts early in the cycle. 

Software is tested on the actual prototype, not in a simu
lated environment designed to look like a description of the 
product. 

Hardware and software development converge as soon as 
the microprocessor system bus is designed. At this early 
stage, memory and other Intellec resources can be shared 
to provide workable system configurations while the actual 
prototype boards are being built. 

Both the Intellec text editor, and the resident PL/M-80 
compiler or 8080/8085 or 8048 macro assemblers allow 
you to incorporate changes to prototype software in a 
quick, convenient manner, after a debug session. 

Few companies in the past could enjoy the benefits of their 
own in-house computer-aided digital design center. The 
low cost of an I ntellec system means that the smallest 
companies can now share in the bene~its of design auto
mation. 

Modular configuration exactly fits your needs. The basic 
Intellec system includes an 8080-based central processing 
unit (with a 2 micro-second instruction cycle time, unlimi
ted subroutine nesting, and 78 powerful instructions), 
16K bytes of RAM memory, 2K bytes of ROM memory 
containing the system monitor, and hardware interfaces 
for a teletypewriter, CRT, line printer, high-speed paper 
tape reader and punch, and Universal PROM Programmer. 

1640 

The Intellec system has an eight level nested priority inter
rupt structure and DMA memory modules; PROM memory 
can be expanded by the addition of two 6K ()r 16K PROM 
memory modules. You satisfy customized I/O requirements 
by adding general purpose I/O modules which contain four 
8-bit input ports, four 8-bit output ports, and eight system 
interrupt lines. You maximize the efficiency of data trans
fers between Intellec memory and selected I/O devices by 
using direct memory access (DMA) modules. The Intellec 
universal bus supports multi-processor configurations and 
is not limited to anyone Intel microcomputer family. 

But the single feature providing you the greatest ease and 
versatility in developing your products-and the heart of 
the mUlti-processor system configuration-is the In-CirCUit 
Emulator known as ICE. 

I n-circuit emulation provides a window into your prototype. 
The most si.gnificant and versatile feature of the Intellec 
system "is the In-Circuit Emulator-ICE. ICE extends the 
Intellec systems powerful execution and debug capabilities 
into your own prototype and production systems. ICE 
plugs directly into your system replacing your prototype's 
CPU with a 40 pin plug which is component-level compa
tib!e with your microproCessor. ICE moduies are available 
to support user configured 8048, 8085, 8080, 8021, 8049 
and 3000 systems. 

USER 
DEVICES 

FLOPPY 
DISK DRIVES 

i 

Intel, Intellec, ICE and Library Manager 

are trademarks of I ntel Corporation. 
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With ICE, you control, interrogate, revise and completely 
debug your system in its own environment. When you plug 
ICE into your system in place of your processor, you gain 
all the diagnostic power and flexibility built into the 
Intellec system. 

You don't need to build your own special display or debug 
hardware to support your development as these are integral 
parts of the Intellec system. You can use Intellec memory 
and input/output facilities in the early phases of testing 
your prototype. Then, on a step-by-step basis, you replace
shared system resources with prototype resident memory 
and I/O. 

ICE checks for hardware and software break conditions. A 
special external qreakpoint probe is provided to attach to 
any logic signal on a prototype board to detect hardware 
conditions not directly accessible to the microprocessor bus. 

ICE provides the capability to examine and alter CPU 
registers, main memory, pin and flag values, and auto
matically collects and stores address, data and status infor
mation- for machine cycles emulated. And, for the first 
time, you can examine and modify your system using sym
bolic references instead of absolute values. 

UNIVERSAL PROM TAPE TTY 
PROGRAMMER PUNCH 

©IC MASTER 1978 

LINE 
PRINTER 

USER 
DEVICES 

Powerful diskette software reduces program development 
time. Intel's System Implementation Supervisor (ISIS) is 
a general purpose, high speed data handler and file manipu
lation system for use with the Intellec system and its peri
pherals. It significantly reduces program development time 
during edit, assembly, compilation, and debugging of pro
grams. 

ISIS provides high speed I/O and data storage for the In
tellec system. ISIS has a 1/2 million byte storage capacity 
with two diskette drives, and can store up to 200 'program 
files per diskette. 

A wide range of system commands is supplied, offering 
powerful file and program manipulation features in an easy 
to use English context. Dynamic allocation of diskette 
sectors, variable length files and peripheral device indepen
dence are all standard features of ISIS. The ISIS text editor 
provides powerful string search, substitution, insertion, and 
deletion commands. 

The ISIS-II diskette operating system also includes a macro 
assembler which generates relocatable code, a relocation 
and I inkage package, and a Library Manager TM. 

The linkage capability enables the user to link several inde
pendently assembled or compiled relocatable object modules 
to form a single relocatable object module. 

During the linking process, all external address and data 
references between program modules are satisfied automa---
tically. 

Programs are created, edited, assembled, executed and 
debugged without paper tape handling. Listings produced 
by the macro-assembler and PL/M-80 can be directed to 
diskette for later interrogation from the high speed Intellec 
console CRT/keyboard, or written directly to line printer. 

Resident- PL/M brings you high-level programming. The 
PL/M-80 compiler runs directly on the Intellec system using 

. the ISIS software operating system. 

To the user, this means faster development time, lower pro
gramming costs, better program reliability, more concise 
documentation and easier program maintenance. 

The PL/M-80 compiler produces efficient relocatable code 
which can be easily linked with other PL/M-80 and/or 
assembly language programs. 

The PL/M-80 code optimizer performs compile-time analy
sis, resulting in tighter, more efficient code generation. 

Other features of the resident PL/M-80 compiler include: 
"Innerlist" of generated assembly language code: cross 
reference listing; listing format options for easy page for
matting; easy linkage to external code and data; all required 
constructs for structured programming and capability for 
defining re-entrant procedures. 

With PL/M-80 the user can create, compile, modify, link, 
relocate and debug programs entirely on the Intellec sys
tem itself with no requirements for large in-house computers 
or time-sharing services. 

1641 
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IN·CIRCUIT EMULATORS 
SYMBOLIC DEBUGGING CAPABILITY 

ICE-S5 allows the user to make symbolic references to I/O 
ports, memory addresses and data in his program. Symbols 
and PL/M statement number may be substituted for numer
ic values in any of the ICE-S5 commands. The user is re
lieved from looking up addresses of variables or program 
su brouti nes. 

The user symbol table generated along with the object file 
during a PL/M-SO compilation or by the ISIS-II SOSO/SOS5 
Macro Assembler is loaded into the Intellec® System mem
ory along with the user program which is to be e~ulated. 
The user may add to this symbol table any additional 
symbolic values for memory addresses, constants, or vari
ables that are found useful during system debugging. By 
referring to symbol memory addresses, the user can exam
ine, change or break at the intended location. 

ICE-S5 provides symbolic definition of all SOS5 registers, 
interrupt bits and flags. The following symbolic references 
are also provided for user convenience: TIMER, the low
order 16 bits of a register containing the number of 2 MHz 

- clock pulses elapsed during emulation; HTIMER, the high
order 16 bits of the timer counter; PPC, the address of the 
last instruction emulated; BUFFERSIZE, the number of 
frames of vai id trace data (between 0 and 1022). 

PERSONALITY GROUPED DISPLAYS 

Trace data in the 1023 by 42-channel real-time trace mem
ory buffer is displayed in easy to read format. The user has 
the option to specify trace data displays in actual SOS5 
assembler instruction mnemonics. The data collected from 
the External Trace Module can be grouped and symbolic
ally named according to user specifications and displayed in 
the appropriate number base designation. Simple ICE-S5 
commands allow the user to select any portion of the 42K
bit trace buffer for immediate display. 

MEMORY AND I/O MAPPING 

Memory and I/O for the user system can be resident in the 
user system or "borrowed" from the Intellec® System 
through ICE-S5's mapping capability. 

ICE-S5 separates user memory into 32 2K blocks. Each 
block of memory can be defined independently. The user 
may assign Intellec® System equivalents to take the place 
of devices not yet designed for the user system during pro
totyping. In addition, Intellec® System memory or I/O can 
be accessed in place of suspect user system devices during 
prototyping or production checkout. 

The user can also designate a block of memory or I/O as 
nonexistent. ICE-S5 issues error messages when memory 
or I/O designated as nonexistent is accessed by the user 
program. 

1642 

INTEGRATED HARDWARE/SOFTWARE 
DEVELOPMENT 

The user prototype need consist of no more than an S085 
CPU socket and a user bus to begin integration of software 
and hardware development efforts. Through ICE-85 map
ping capabilities, Intellec® System equivalents can be 
accessed for missing prototype hardware. Hardware designs 
can be tested using the system software which will drive the 
final product. 

The system integration phase, which can be so costly when 
attempting to mesh completed hardware and software 
products, becomes a convenient two-way debug tool when 
begun early in the design cycle. 

TYPICAL ICE INTERROGATION AND 
UTILITY COMMANDS 

DISPLA Y / Display/Changes the values of symbols and 
CHANGE the contents of SOS5 registers, pseudo-

EVALU
ATE 

SEARCH 

CALL 

ICALL 

EXECUTE 

registers, status flags, interrupt bits, I/O ports 
and memory. 

Displays the value of an expression in the 
binary, octal, decimal or hexadecimal. 

Searches user memory between locations in a 
user program for specified contents. 

Emulates a procedure starting at a specified 
memory address in user memory. 

Executes a user-supplied procedure starting at 
a specified memory address in the Intellec® 
System memory. 

Saves emulated program registers and emu
lates a user-supplied subroutine to access 
peripheral chips in the user's system. 

©IC MASTER 1978 
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REAL TIME TRACE 

ICE-85 captures valuable trace information from the emu
lating CPU and the External Trace Module while the user is 
executing programs in real time. The 8085 status, the user 
memory or port addressed, the data read or written, the 
serial data lines and data from 18 external signals, is stored 
for the last 1023 machine states executed (511 machine. 
cycles). This provides ample data for determining how the 
user system was reacting prior to emulation break. It is 
available whether the break was user-initiated or the result 
of an error condition. 

For detailed information on the actions of CPU registers, 
flags, or other system operations, the user may operate in 
single or multi-step sequences tailored to system debug 
needs. 

EMULATION CONTROLS AND COMMANDS 

GROUP Defines into a symbolically named group, a 
channel or combination of channels from the 
8085 Microcprocessor and/or the External 
Trace Module. 

GO Initiates real-time emulation and controls 
emulation break con'ditions. 

STEP 

PRINT 

Initiates emulation in single instruction steps. 
User may specify the type and amount of 
information displayed following each step, 
and define conditions under which stepping 
should continue. 

Prints the user-specified portion of the trace 
memory to the selected list device. 

©IC MASTER 1978 

EXTERNAL TRACE MODULE 

TTL level signals from 18 points in the user system may be 
synchronously sampled by the External Trace Module and 
collected in ICE-85's trace buffer. The signals can be col
lected from a single peripheral chip via the supplied 40-pin 
DIP clip or may be placed by the user on up to 18 separate 
signal nodes using the supplied 18 individual probe clips. 
These signals are included in the 42-channel breakpoint 
comparisons and clock qualifiers. Also, data from these 
18 channels may be displayed in each to read, user-defined 
groupings. 

SYNCHRONOUS OPERATION WITH OTHER DESIGN 
AIDS 

ICE-85 can be synchronized with other Intellec® design 
aids by means of two external synchronization lines. These 
lines are used to enable and disable ICE-85 trace data 
collection and to cause break conditions based on an 
external signal which may not be included in the ICE-85 
breakpoint registers. In addition, ICE-85 can generate sig
nals on these lines which may be used to control other 
design aids. 

BREAK REGISTERS/TRACE MEMORY 

ICE-85 has two breakpoint registers which are used to 
break emulation, and two trace qualifier registers which are 
used to control the collection of trace data during emula
tion. Each register is 42 entries wide, one entry for each 
channel and each entry can take any one of the three values 
0, 1 or "don't care". 

The trace buffer, also 42 entries wide, collects data sampled 
from 24 8085 processor channels and 18 external channels 
sampled by the External Trace Module. The signals col
lected from the 8085 include address lines, data lines, status 
lines and serial input and output lines. The 18 channels 
extending from the External Trace Module synchronously. 
sample and collect into the trace buffer any user-specified 
TTL compatible signal from the rest of the prototype 
system. "Break" and "trace qual ification" may therefore 
occur as a result of a match of any combination of up to 42 
channels of CPU and external circuitry signals. 

Other In-Circuit Emulators Available From Intel: 

ICE 30 ICE 48 

ICE 41 ICE 80 

ICE 49 

1643 
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• Single +5V Power Supply • Four Vectored Interrupts (One is non-

• 100% Software Compatible with 8080A Maskable) 

• 1.3 ps Instruction Cycle • Serial In/Serial Out Port 

• On-Chip Clock Generator (with External • Decimal, Binary and 'Double Precision 

Crystal or RC Network) Arithmetic 

• On-Chip System Controller • Direct Addressing Capability to 64K 
Bytes of Memory 

The Intel®8085A is a new generation, complete 8 bit parallel central processing unit (CPU). Its instruction set is 100% 
software compatible with the 8080A microprocessor, and it is designed to improve the present 8080's performance by 
higher system speed. Its high level of system integration allows a minimum system of three IC's: 8085A (CPU), 8156 
(RAM) and 8355/8755 (ROM/PROM). 

The 8085A incorporates all of the features that the 8224 (clock generator) and 8228 (system controller) provided for the 
8080, thereby offering a high level of system integration. 

The 8085A uses a multiplexed Data Bus. The address is split between the 8 bit address bus and the 8 bit data bus. The on
chip address latches of 8155/8355/8755 memory products allows a direct interface with 8085A. 

8085 CPU FUNCTIONAL 
BLOCK DIAGRAM 

POWER {_+5V 
SUPPLY -GND 

1644 

INTA RST6.5 

TIMING AND CONTROL 

TRAP 

S-BIT INTERNAL DATA BUS 

INSTRUCTION 
DECODER 

AND 
MACHINE 

CYCLE 
ENCODING 

SID SOD 

B Ibl C 18) 

REG. REG. 

D (8) E (8) 

REG. REG. 

H 18) L (8) 

REG. REG. 

1161 
STACK POINTER 

PROGRAM COUNTER 
1161 

INCREMENTER/DECREMENTER 
ADDRESS LATCH 1161 

REGISTER 
ARRAY 

AI>J-ADo 
ADDRESSIDATA BUS 
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8155/8156 

. 0 

2048 BIT STATIC MOS RANI WITH 1/0 PORTS It 

• 256 Word x 8 Bits 

8155 - Active Low Chip Enable (CE) 
8156 - Active High Chip Enable (CE) 

*Directly Compatible With 8085 CPU 

• 1 Programmable 6 Bit I/O Port 

• Single +5V Power Supply 

• Completely Static Operation 

• Programmable 14 Bit Binary Counter/; 
Timer 

• Internal Address Latch • Multiplexed Address and Data Bus 

• 2 Programmable 8 Bit I/O Ports • 40 Pin DIP 

The 8155 and 8156 are RAM and I/O chips to be used in the MCS-85TII microcomputer system. The RAM portion is designed 
with 2K bit static cells organized as 256 x 8. They have a maximum access time of400ns to.permit use with no wait states in 
8085 CPU. 

The I/O portion consists of three general purpose I/O ports. One of the three ports can be programmed to be status pins, 
thus allowing the other two ports to operate in handshake mode. 

A 14 bit programmable counter/timer is also included on chip to provide either a square wave or terminal count pulse for 
. the CPU system. It operates in binary countdown mode, and its timer modes are programmable. 

. PIN CONFIGURATION BLOCK DIAGRAM 

PC3 vee 
PC4 PC2 

[j TIMER IN PCl 101M 
RESET PCo PA.O- 7 

PCs PB7 AD
o

_
7 256 X 8 

TIMER OUT PB6 · 
STATIC 

10/M PBs RAM [j if. PB4 * 
RD PB3 PBo-7 

WR 
ALE 

PB2 
. ALE PBl AD 

G 
ADo PBo 

WR 
ADl PA7 PCo- s 
AD2 PA6 RESET TIMER 

AD3 PAs 

AD4 PA4 
Lvee (+5V) ADs PA3 

TIMER ClK 

AD6 PA2 
TIMER OUT Vss (OV) 

AD7 PAl 

Vss PAo 

* . 8155 = CE, 8156 = CE 
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8355/8755A 
8355-16,384 BIT ROM WITH 1/0 

8755A-16,384 BIT EPROM WITH 1/0 
*Directly Compatible With 8085 CPU 

.2048 Words x 8 Bits 
-Single +5V Power Supply 

• Each 1/0 Port Line Individually 
Programmable as Input or Output 

-Internal Address Latch - Multiplexed Address and Data Bus 
-2 General Purpose 8 Bit I/O Ports - 40 Pin DIP 

The 8355 is a ROM and I/O chip to be used in the MCS-85™ microcomputer system. The 8755 is a UV erasable and elec
trically reprogrammable ROM (EPROM) and I/O chip. The ROM portion is organized as 2048 x 8. It has maximum access 
time of 400 ns to permit use with no wait states in 8085 CPU. 

The I/O portion consists of two general purpose I/O ports. Each I/O port has 8 port lines, and each I/O port line is indi-
vidually programmable as input or output. 

PIN CONFIGURATION BLOCK DIAGRAM 
ClK 

Vcc 
PB7 

ClK 3 PBs READY 
RESET PBS 

A~1< :> (B) PB4 
READY s PB3 

G 
101M PB2 

:> PBl A8.l0S 
PBo 

lOW 8355/ PA7 CE • 87S5A 2Kx.8 
PAS CE 

ROMI 
EPROM 

G 
PAS 

101M 
ADl PA4 
AD2 PA3 ALE • 

PA2 RD 
PAl lOW • 

PAO-7 

PBO-7 

PAo RESET • AD6 A10 
lOR AD7 • Ag 

Vss As 

vcc (+SV) 
Vss (OV) 

8355 8755A 

(A) CE PROG AND CE 

(B) NOT CONNECTED VOO 
(+5V DURING 
OPERATION) 

INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
o INTEL CORPORATION, 1976, 1971 OCT08ER 1971 
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SDK-8S. 
MCS-8S™SYSTEM DESIGN 

. • Complete Single Board Microcomputer 
System Including CPU, Memory and I/O 

• Easy to Assemble Kit-Form 
• High-Performance 3MHz 8085 CPU 

(1.3,..s Instruction Cycle) 
• Popular 8080A Instruction Set 
• Interfaces Directly With TTY 

• Interactive LED Display an ' 
• Large Wire-Wrap area for 

Interfaces 
• Extensive System Monitor Software in . 

ROM 
• Comprehensive Design Library Included 

• Low Cost 

The. MCS-8S System Design Kit (SDK-8S) is a complete, single board, microcomputer system in kit form. It contains all 
necessary components, including LED Display, Keyboard, resistors, caps, crystal and miscellaneous hardware to 
complete construction. Included is a preprogrammed ROM that contains the system monitor for general software utilities 
and system diagnostics. . 

The SDK-8S includes 6 digit LED display and 24 key-keyboard for a direct insertion, examination and execution of a user's 
program. In addition, it can be directly interfaced with a teletype terminal. 

The SDK-8S is an inexpensive, high-performance prototype system that hasdesigned-in flexibility for simple interface to 
the user's application. 

INTEL CORPORATION ASSUMES NO R.ESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
C) INTEL CDRPORATIDN,1977 JULY 1977 
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8048/8748/8035 

t, 

SINGLE COMPONENT 8-BIT MICROCOMPUTER"~' 
':./# 

*8048 Mask Programmable ROM 
*8748 User Programmable/Erasable EPROM 
*8035 External ROM or EPROM 

• a-Bit CPU, ROM, RAM, I/O in 
Single Package 

• Interchangeable ROM and EPROM 
Versions 

• Single 5V Supply 

• 2.5 IJsec and 5.0 IJsec Cycle Versions 
All Instructions 1 or 2 Cycles~ 

• Over 90 Instructions: 70% Single Byte 

• 1K x a ROM/EPROM 
64 x a RAM 
27 I/O Lines 

• Interval'Timer/Event Counter 

• Easily Expandable Memory and I/O 

• Compatible with MCS-80™ Peripherals 

• Single Level Interrupt 

The I ntel® 8048/8748/8035 is a totally self-sufficient 8-bit parallel com puter fabricated on a si ngle si I icon chi p usi ng Intel's 
N-channel silicon gate MaS process. 

The 8048 contains a 1 K x 8 program memory, a 64x 8 RAM data memory,27 I/O lines,and an 8-bit timer/counter in addition 
to on board oscillator and clock circuits. For systems that require extra capability, the 8048 can be expanded USing 
standard memories and MCS-80TII' (8080A) peripherals. The 8035 is the equivalent of an 8048 without program memory. 

To reduce development problems to a minimum and provide maximum flexibility, three interchangeable pin-compatible 
versions of this single component microcomputer exist: the 8748with user-programmable and erasable EPROM program 
memory for prototype and preproduction systems, the 8048 with factory-programmed mask ROM program memory for 
low-cost high volume production, and the 8035 without program memory for use with external program memories. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8048 has extensive bit 
handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from 
an instruction set consisting mostly of single byte instructions and no instructions over two bytes in length. 

PIN CONFIGURATION 

1648 

P26 

P25 

P14 

P13 

P12 

P11 

LOGIC SYMBOL 

CLOCK 

8048 8-BIT 
CPU 

BLOCK DIAGRAM 

1024 WORDS 64 WORDS 
PROGRAM DATA 
MEMORY MEMORY 

A ./~ 

A 

~ r--

V V 
80SIT 

27 TIMER/ 
EVENT COUNTER I/O LINES 
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8021 
SINGLE COMPONENT 8·BIT MICROCOMPUTER 

• a-Bit CPU, ROM, RAM, 1/0 in Single 
2a-Pin Package 

• Single 5V Supply ( + 4.5V to 6.5V) 

• 10 Jl-sec Cycle; All Instructions 
10r 2 Cycles 

• Instructions -8748 Subset 

• High Current Drive Capability-2 Pins· 

• 1K x a ROM 
64 x a RAM 
21 1/0 Lines 

• Interval TimerlEvent Counter 

• Clock Generated With Single Resistor 
or Inductor 

• Zero-Cross Detection Capability 

• Easily Expandable 1/0 

The Intel® 8021 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip using Intel's N-channel 
silicon gate MOS process. The features of the 8021 include a subset of the 8048 optimized for low-cost, high v'olume appli
cations,' plus additional I/O flexibility and power. 

The 8021 contains'a 1 K X 8 program memory, a 64 X 8 data memory, 21 I/O lines, and an 8-bit timer/event counter, in addi
tion to on-board oscillator and clock circuits. For systems that require extra I/O capability, the 8021 can be expanded using 
the 8243 or discrete logic. 

"This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8021 has bit handling'
capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from an instruc-
tion set consisting mostly of sinQle byte instructions and no instructions over two bytes in length. 

To minimize development problems and maximize flexibility, an 8021 system can be easily designed using the 8021 emula
tion board, EMB-21. The EMB-21 contains a 40-pin socket which can accomodate either the 8748 shipped with the board 
or an ICE-48 plug. Also, the necessary discrete logic to reproduce the 8021's additional I/O features is included. 

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM 

P22 Vcc 
XTAL{ P23 P2l PORT 

#0 
PROG P20 

POO P17 PORT CLOCK 
POl P16 #1 

P02 P1S RESET 
PORT 

P03 P14 #2 
P04 P13 TEST 

P05 P12 ADDRESS 
P06 Pl1 LATCH 

P07 P10 ENABLE 
8-BIT 

ALE RESET PORT CPU 
T1 XTAL2 EXPANDER 

Vss XTAL 1 
STROBE 

21 
I/O LINES 

INTEL CORPORATION ASSUMES NO RESPONSIBI.L1TY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
© INTEL CORPORATION. 1977 SEPTEMBER 1977 
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8049/8039 

SINGLE COMPONENT 8-BIT MICROCOMP;e'ER 

*8049 Mask Programmable ROM 
*8039 External ROM or EPROM 

• 8-Bit CPu, ROM, RAM, I/O in 
Single Package 

• Single 5V ±100
/0 Supply 

• 2.5 J.Lsec Cycle; All Instructions 
1 or 2 Cycles 

• Over 90 Instructions: 70% Single Byte 

• Pin ·Compatible with 8048/8748 

• 2K x 8 ROM 
128 x 8 RAM 
27 I/O Lines 

• Interval Timer/Event Counter 
Ii Easily Expandable Memory and I/O 

• Compatible with MCS-80/85™ Peripherals 

• Single Level Interrupt 

The Intel@) 8049/8039 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip using Intel's N
channel silicon gate MOS process. 

The 8049 contains a 2K x 8 program memory, a 128 x 8 RAM data memory, 27 I/O lines, and an 8-bit timer/counter in 
addition to on board oscillator and clock circuits. For systems that require extra capability, the 8049 can be expanded using 
standard memories and MCS-80™IMCS-85T1' peripherals. The 8039 is the equivalent to an 8049 without program memory. 

To reduce development problems to a minimum and provide maximum flexibility, two interchangeable pin-compatible 
versions of this single component microcomputer exist: the 8049 with factory-programmed mask ROM program memory 
for low-cost high volume production, and the 8039 without program memory for use with external program memories in 
prototype and preproduction systems. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8049 has extensive bit 
handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from 
an instruction set consisting mostly of single byte instructions and no instructions over two bytes in length. 

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM 

CLOCK 2048 WORDS 128 WORDS 
PROGRAM DATA 
MEMORY MEMORY 

A ,/~ 

8049 
A 

8-81T <-.-CPU .----

V V 
8-81T 

27 TIMER/ 
EVENT COUNTER I/O LINES 

INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBOOIEO IN AN INTEL PROOUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
~ INTel CORPORATION, 1977 AUGUST 1977 
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• t~l® ·'tn-e-
8041/8741 UNIVERSAL PERIPHERAL INTERFACE 

• Pin Compatible ROM and EPROM Versions • Fully Compatible with MCS-SOTM and MCS-4STM 
Microprocessor Families 

• Single level Interrupt 
• 1 KxS ROM/EPROM, 64xS RAM, 1S Programmable 

I/O Pins 

• S-Bit CPU Phis ROM, RAM, I/O, Timer, and Clock in 
a Single Package 

• Asynchronous Data Register for Interface to Master 
Processor 

• Single 5 V Supply • Expandable I/O 

• Alternative to Custom lSI 

8243 INPUT/OUTPUT EXPANDER 

• low Cost • 24-Pin DIP 

• Simple Interface to MCS-4STM Microcomputers • Single 5 V Supply 

• Four 4-Bit I/O Ports· • High Output Drive 

• AND and OR Directly to Ports • Direct Extension of Resident S04S I/O Ports 

8271 PROGRAMMABLE FLOPPY DISK CONTROLLER 

• Supports Standard or Minifloppy Drives 

• IBM3740 Soft Sectored Format Compatible 

• Associative Scan Search Commands 

• Automatic Read/Write Head Positioning and 
Verification 

• Internal CRC Generation and Checking 

• Programmable Record lengths • Programmable Step Rate, Settle-Time, Head load 

• Multi-Sector Capability 

• Maintain Dual Drives with Minimum Software Over
. head Expandable to 4 Drives 

Time, Head Unload Index Count 

• Fully Compatible with SOSO/S085 CPU 

• Single +5 Volt Supply 

• 40-Pin Package 

8273 SDLC PROTOCOL CONTROLLER 

• IBM SDlC Compatible • Programmable N RZI Encode/Decode 

. • Frame level Commands • N-Bit Reception Capability 

• Full Duplex, Half Duplex, or loop SDlC Operation • Minimum CPU Overhead 

• Two User Progrrammable Modem Control Ports • Digital Phase locked loop Clock Recovery 

• Up to 64K Baud Transfers • Fully Compatible with SOSO/SOS5 CPU 

• Automatic FCS (CRC) Generation and Checking • Single +5 Volt Supply 

• 40-Pin Package 

8275 PROGRAMMABLE CRT CONTROLLER 

• Programmable Screen and Character Formats 

• Six Independent Visual Field Attributes 

• Eleven Visual Character Attributes (Graphic 
Capabil ity) 

• Cursor Control (4 Types) 

• Light Pen Detection and Registers 

• Fully MCS-SOTM and MCS-S5TM Compatible 

.• Dual Row Buffers 

• Programmable DMA Burst Mode 

• Single +5 Volt Supply 

• 40-Pin Package 

8279,8279-5 PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

• MCS-S5TM Compatible S279-5 • Dual S or 16 Numerical Display 

• Simultaneous Keyboard Display Operations • Single 16-Character Display 

• Scanned Keyboard Mode • Right or Left Entry 16-Byte Display RAM 

• Scanned Sensor Mode • Mode Programmable from CPU 

• Strobed Input Entry Mode • Programmable Scan Timing 

• S Character Keyboard FIFO • Interrupt Output on Key Entry 

• 2-Key lockout or N-Key Rollover 

©IC MASTER 1978 1651 
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8x8 Multiplier 
FEATURES 

• Unsigned, Signed or Mixed Multiplication 
• Rounding Inputs for Signed or Unsigned Operation 
• Inverted Most Significant Output For Signed Expansion 
• Three-State Outputs for Bus Operation 
• High Speed - 100 ns Typ 

DESCRIPTION 
The 57558/67558 is a high speed 8 x 8 combinatorial Multiplier 
which can multiply two eight-bit unsigned or signed 2s comple
ment numbers and generate the sixteen-bit unsigned or signed 
product. Each input operand X and Y has an associated Mode 
control line, XM and YM respectively. When a Mode control 
line is at a Low logic level the operand is treated as an unsigned 
eight-bit number while if the Mode control is at a High logic 
level the operand is treated as an eight-bit signed 2s complement 
number. Two additional inputs RS and RU allow the addition 
of a bit in the multiplier array at the appropriate bit positions 
for rounding signed or unsigned fractional numbers. The most 
significant product bit is available in both True and Complement 
form to assist in expansion to larger signed multipliers. The 
product outputs are three-state, controlled by an active Low 
Output Enable which allows several Multipliers to be connected 
to a paraiiei bus or to be used in a pipeiined system. The device 
uses a single +5V power supply and is packaged in a standard 
40-pin DIP. 

PACKAGE DRAWING 
040 Ceramic DIP {side-brazed} 

.098-, _ 
2.49 1.950-2.050 

49.53-52.07 

.570-.600 
14.48-15.24 

! 
.005 
.13 

PART 
NUMBER 

67558 
57558 

.005 
.035-.055 
.89-1·~r 
1~··175 

.590-.610 13 
~ 14.99-15.491 ~ 

;:: I r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ iW ~ ~ j 4.44 

-~ f-.--':", .125-.180 
.090-.110 .016-.020 .030-.050 3.18-4.58 
2.29-2.79 .41-.51 .76-1.27 

I \ I 
I: 0°_15° \1 

--;.- 0°_15° --I
.008-.012 
.20-.30 

57558/67558 

PACKAGE 
TEMPERATURE 

RANGE 

D40 o°c TO +75°C 
D40 -55°C TO +125°C 

PIN OUT 

LOGIC SYMBOL 

x'" x Y Yfll 

_______ Monolithic Memories ______ _ 
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57558/67558;· . 

ABSOLUTE MAXIMUM RATINGS 

Supply. Voltage, VCC ............................................................ -0.5V to +7.0V 
Input Voltage ................................................................. -1.5V to +5.5V 
Input Current ................................................................. -20 mA to +5 mA 
Output Current ................................................ ~ .................... '100 mA 
Storage Temperature Range ....................................................... -65°C to +150°C 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 
57558,.57558-1 67558, 67558-1 

UNIT 
MIN NOM MAX MIN NOM MAX 

VCC Supply Voltage 4.5 5.0 5.5 4.75 5.0 5.25 V 
TA Operating Free Air Temperature 0 25 75 °c 

TC Operating Case Temperature -55 25 125 °c 

10H High Level Output Current -2.0 -2.0 mA 

10L Low Level Output Current 8 8 mA 

ELECTRICAL CHARACTERISTICS 

Over recommended operating free air temperature range unless otherwise noted 

SYMBOL PARAMETER CONDITIONS MIN Typ1 MAX UNIT 

VIH High Level I nput Current 2.0 V 

V'L Low Level I nput Voltage 0.8 V 

VIC I nput Clamp Voltage . VCC = Min, II = -18 mA -1.0 -1.5 V 
VOH High Level Output Voltage Vee = Min, IOH = -2.0 mA 2.4 3.0 V 

VOL Low Level Output Voltage VCC = Min, IOL = 8 mA 0.3 .0.5 V 

1HZ High Level Off-State Output Current VCC = Max, Vo = 2.4V 50 J1A 
ILZ Low Level Off-State Output Current VCC = Max, Vo = 0.5V -50 J1A 
II Maximum Input Current' Vee = Max, VI = 5.5V 1.0 rnA 

IIH High Level Input Current VCC = Max, VI = 2.4V 100 J1A 
IlL Low Level I nput Current VCC = Max, VI = 0.5V -1.0 rnA 

lOS Output Short Circuit Current Vec = Max, Vo = OV -10 -90 mA 

ICC Supply Current VCC= Max 180 280 mA 

NOTE 1. Typical values are at V cc = 5.0V, T A = 250 C 

SWITCHING CHARACTERISTICS 

Over recommended operating V ce and temperature range 

SYMBOL PARAMETER DEVICE MIN TYP MAX UNIT 

tpxz, Delay from OE to Outputs 67558-1, 67558 30 40 
57558-1, 57558 30 50 

ns 
tpzx 
tPDl Delay from Y, X to SO-3 67558 80 135 

57558 80 140 
67558-1 80 115 

ns 

57558-1 80 125 
tpD2 Delay from V, X to S4-15, S15 67558 100 150 

57558 100 155 
67558-1 100 125 

ns 

57558-1 100 135 
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Microprogram Controller 57110/67110 

FEATURES 
• Addresses 512 words 
• Easily expandable 
• Microsubroutine capability 
• Loop control 
• Multi-path branching 
• Shift control for data slice 
• Three-state output bus 
• High speed 
• Standard 40-pin package 

APPLICATIONS 

• Minicomputer microprogram controller 
• High-speed disk controller 
• Line printer controller 
• CRT terminal controller 

PIN CONFIGURATION 

FIFO 

CRARO 
CRAC 
Of 
CRAR , 
CRAR2 
CRAR3 
CRAR4 
CRAR5 
CRARS 
CRAR1 
GND 
CRARS 
16 
15 
14 
13 
N 
V 
Z 
C 

The 57401/67401 First-In, First-Out (FIFO) Serial Memory is 
used to receive data at one clock rate and to transmit this data 
at a different clock rate. The device is useful whenever data is 
incoming to a system asynchronously to the rate at which the 
system is operating such as in data acquisition. The 57401/ 
67401 is arranged in 64 word by 4-bit wide architecture and is 
provided with separate input/output clocks and input/output 
ready indicator lines. Common active low and master reset are 
provided. Five volt power supplies are used with TTL input! 
output levels at data rates in excess of 1 OM Hz. Military and 
commercial temperature range devices are available. 

PIN CONFIGURATION 

N.C. Vcc SUPPLY VOL TAGE 

INPUT READY SHIFT OUT 

SHIFT IN OUTPUT READY 

DATA IN DO 00 OUTPUT 

DATA IN 01 01 OUTPUT 

DATAl!\: 02 02 OUTPUT 

DATA IN 03 03 OUTPUT 

'GROUND GND ~ MASTER RESET 

The 57110/67110 Microprogram Controller (MPC) is a member 
of the 57000/67000 computer logic family of high-performance 
bipolar' compatible Schottky TTL components. The device is 
designed to work in conjunction with 4-bit slice microprocessors 
and standard ROMs and PROMs for the design of extremely 
powerful computing systems. The power and flexibility of 

. the MPC also allow it to be used for general purpose control 
appl ications. 

BLOCK DIAGRAM 

ISlO/SRil ISORO/SOLU 

I, ()------l SHIfT 
190--------1 Ill0400.ICIC: .. ___ -..I 

13 .. 
" " T-,-==--..... I, 

CRAC ()--+----+--l 

at .... , • CRA"" 

57401/67401 

PRODUCT FEATURES 

• 10MHz shift in/shift out rates 
• Advanced Schottky bipolar processing 
• TTL inputs and outputs 
• Readily expandable in word and bit dimensions 
• Asynchronous or synchronous operation 
• Pin compatible with Fairchild's F3341 MOS FIFO and ten 

times as fast. 

BLOCK DIAGRAM 

INPUT 
READY 

SHIFT IN 

MASTER RESET 

15 SHIFT 
OUT 

OUTPUT 
READY 

!', _______ Monolithic Memories-------
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TO TELL YOU SOMETHING IMPORTANT! 

STAY UP-TO-DATE ON NEW PRODUCTS 
GET A FREE SUBSCRIPTION TO ELECTRONIC PRODUCTS MAGAZINE ... 

Every month over 92,000 buyers and speci
fiers like yourself receive ELECTRONIC 
PRODUCTS MAGAZINE. They know they'll 
be getting the type of information they can 
put to use immediately. 
ELECTRONIC PRODUCTS MAGAZINE'S 
editorial is 100% product oriented. And it's 
a balanced editorial package. Every month 
hundreds of new products are featured. 
Plus - Special Reports on specific prod-

ucts - Round-ups on other product groups 
- The popular and informative Forums -
The all-new "Test your 10" series - Wall 
charts on various types of products - Out
look - And the newly expande,d EP / IC 
Update monthly report. 
If you're not getting ELECTRONIC PROD
UCTS MAGAZINE, write to the address 
below for a qualification card. 

Circulation Manager 
ELECTRONIC PRODUCTS 
MAGAZINE 
645 Stewart Avenue 
Garden City, N.Y. 11530 

United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N. Y. 11530 
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National's Full Spectrum of Microprocessors 

National Semiconductor. offers the broadest line of microprocessors of any semiconductor manufacturer in the world. National has expanded its 
microprocessor base so any microprocessor application can be designed and produced using its products. From the simplest electronic toy or 
control mechanism to large control arrays. point-of-sale systems. and large data-processing systems. National can supply your needs. Some of the 
features and benefits of dealing with National follow. 

• Cost effectiveness - because of our variety. our microprocessors afford designs that can be tailored to a multitude of applications 
• Broad product family of microprocessors and peripherals: 
• 16-Bit COMPUTATION microprocessors for precision control functions 
• S-Bit BYTE HANDLING microprocessors for terminals 
• 4/S-Bit LOW-COST CONTROL microprocessors for industrial controllers 
• Second sourced families 
• Ready availability - off-the-shelf shopping 
• Micro-Plus - special reliability and quality program 
• Full development system support - all the way from the high-powered PACE development system (with numerous software packages and a 

OOS) to low-cost development systems (for PACE and SC/MP) to do-it-yourself PACE and SC/MP kits 

National Semiconductor also offers the most extensive line of CPU-to-peripheral support products .- for digital input/output. communications. 
peripheral control. and memory. And National Semiconductor is expanding the support lines. so you can expect to see even more! 
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Miaoprocessors and Peripherals from National - Compatibility Plus 
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For a Full Spectrum of Applications 

- National's INS2650 Family 
The 2650 Family consists of a series of memory and peripheral 
components built around the 2650A 8-bit microprocessor. This 
second-sourced processor family offers excellent byte and bit 
manipulation for a variety of applications. 

Seventy-five variable-length instructions - one, two, and three 
bytes - comprise the instruction set, thus minimizing memory 
requirements. Some of National's INS2650 family features: 

• Single-phase clock, using only one interface pin and 
requiring only a normal TTL voltage swing, no special clock 
driver is required 

• Single 5-volt power supply 
• TRI-STATE data and address signals, simplifying system 

design and allowing asynchronous memory and I/O interface 
signals - means DMA is easy to implement 

• ,Single-level, address-vectoring interrupt mechanism -
means that the interrupting device can force execution of 
code at a device-determined memory location 

.- National's INS8080A Family 
Positioned between the cost-effective SC/MP and the highly 
versatile PACE, National's INS8080A tan be used in systems 
which range from a few family components to deSigns which 
utilize its full capabilities. National offers the broadest line of 
peripheral circuits and memories to complement the basic 
8080A CPU, with most parts available now. National's 8080A 
features and benefits: 

• Family approach to system design 
• Complete CPU group 
• Programmable input/output concepts 
• Multiple source availability 
• Complete line of support components 

•• Total product support 

National's N8080 family is supported by industry-standard 
design kits, easy-to-use development systems, and a full 
complement of cross and resident assemblers. Various 

'components and software also are available to support the 
N8080 family from experimentation to final production. 

National's COPS Family 
Calculator Oriented Processor Systems (COPS) provide a 
low-cost solution to low-end computing and control problems. 
Manufactured by National's volume-proven P-channel MOS/lSI 
calculator process. COPS offers an attractive, low-risk 
alternative to custom lSI. 

The COPS Family includes three different CPU/memory 
controller chips. as well as a variety of special-purpose drivers 
and interfaces to handle displays, -keyboards, printers, and 
other peripherals. 

National's 10M 2900 Family 
The 10M 2900 Bipolar Slice Family from National consists of a 
series of devices using low-power Schottky TTL technology. 
The heart of the 10M 2900 family is the 10M 2901A 4-Bit Slice 
CPU, which has become the industry standard in slice 
architecture. An outstanding'feature of the 10M 2900 family is 
that they may be used in sundry combinations to emulate a 
multitude of CPU architectures - in contrast to 
fixed-instruction microprocessors, which can execute only one 
set of instructions. Also, the word length of an 10M 2900-based 
microprocessor may be any mUltiple of 4 bits. Each 10M 2900 
device performs a basic function, which is controlled by an 
appropriate microinstruction of a microprogrammed system. 

The fast bipolar speed, the design flexibility, and the 4-bit-slice 
feature of the 10M 2900 Family add to the already broad base 
of microprocessors and support devices available from National 
Semiconductor. 

@IC MASTER 1978 

National's SC/MP Family 
SC/MP is National's Simplest true microprocessor. It is the 
lowest-cost replacement for electrical, mechanical and 
hydraulic control systems. Typical applications include business 
machines, scales. cash registers and other human-interface 
devices. 

The growing family of SC/MP devices presently includes 
PMOS and a new, double-speed NMOS CPU (SC/MP-II), a 
RAM-I/O chip with 16 I/O lines, and a variety'of bus-oriented 
interface and memory devices. The SC/MP CPU itself 
incorporates unique multiprocessor control logic to facilitate 
distributed proceSSing systems with the lowest number of 
components. SC/MP also has a built-in Clock. Parallel and 
Serial I/O; it uses low power; and it can interface to standard 
memory and peripheral products. Also available is a BASIC 
high-level language called NIBl, which can be obtained in 
ROM form for fast software development. 

SC/MP CPU, RAM, and ROM/PROM application cards are also 
available to help speed prototyping and production for users 
who need these functions ready-made. To develop programs, 
use the SC/MP low Cost Development System - or the PACE 
Development System, which has a full complement of support 
software for preparing SC/MP programs. 

National's FIPS Family 
FIPS (INS4004) is National's second source to the MCS-4* 
family. This was the first production microprocessor system, 
and it is still a popular 4-bit microprocessor because of its 
simplicity and low cost. The INS4004 is fabricated using 
P-channel silicon gate MOS technology. 

Some of National's INS4004 features: 

• Four-bit parallel CPU 
• Applicable for use in test systems, terminals, billing 

machines, process control, and random logic replacement -
• Readily interfaces with keyboards, switches, displays. AID 

converters, and various peripheral equipment 
• Ability of CPU to address 4K 8-bit instruction words, 5120 

bits of RAM, up to 16 4-bit input ports, and 16 4-bit output 
ports 

• In volume production 

* A registered trademark of Intel Corporation 

National's PACE Family 
PACE is a complete, 16-bit "minicomputer on a chip." Its wide 
word length, hardware-vectored interrupt structure, and 
sophisticated addressing modes make it ideal for laboratory 
instrumentation, data acquisition and process control 
applications, where number handling and fast response are 
most important. 

Among the outstanding features of PACE are its 8-bit or 16-bit 
data handling, exceptional data-processing throughput, 
compatibility with National's IMP-16 microprocessors, large 
variety of support chips, CPU and memory application cards for 
prototyping and production runs, a low-cost development 
system, and a sophisticated and more-powerful development 
system (which includes a full complement of software). Best of 
all PACE, family components are in volume production NOW. 

National's IMP-16 Family 
IMP-16, brother to PACE, is the most versatile of the 16-bit 
processors. Offering the user an expandable, bit-slice 
architecture and a variety of instruction sets, IMP-16 is 
uniquely suited to complex control, analySiS, and data-reduction 
tasks. 

Included in the IMP-16 family is the IMP-16P development 
system, which is supported by a full complement of software. 
Additionally available are CPU, memory, arithmetic, and 
input/output application cards. 

National's IMP-16 microprocessors have been the forerunners 
of the industry and have proven their usefulness and 
applicability, in National's own DATACHECKER point-of-sale 
system, for example. 
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'SC/MP 8-Bit Microprocessor Family 0) 
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INEW. I PART NUMBER DESCRIPTION 

ISP-8A1500D SC/MP CPU Chip 

• ISP-8A1600D/N SC/MP-II CPU Chip 

It ,- DP8304D Bus Transceiver 
:c • ISP-8A1650D/N 128 x 8 RAM with 16 Prog. I/O Ports, 
o • INS2656 ROM/RAM/I/O 

• MM5235 8K x 8 ROM 

ISP-8C/100 SC/MP CPU Card with 256 x 8 RAM, 512 x 8 ROM/PROM Socket 
.1 ISP-8C/100N SC/MP-II CPU Card with 256 x 8 ROM/PROM Socket 

ISP-8C/002N RAM Card (2K x 8 Static Memory RAM, 512 x 8) 

il , 
ISP-8C/004B PROM/ROM Socket Card - 4K x 8 

(accepts 8 MM5204Q/MM5214) 
ISP-8C/004P PROM/ROM Memory Card - 4K x 8 

(with 8 blank MM5204Q) 
IPC-8C/801 Wire Wrap Prototyping Card 

.1 ISP-8P/802 Common Bus Cable Card ASM 

.1 ISP-8P/301 K SC/MP-II LCDS Retrofit Kit 
ISP-8P/301 SC/MP Low-Cost Development System (includes CPU 

U) Application Card) 

E • ISP-8P/301 N SC-MP-II Low-Cost Development System 
CD (includes CPU Application Card) -U) ISP-8K/200 SC/MP Kit - An Introductory Packagl3 for New Users ~ 

(IJ • ISP-8K/205 SC/MP-II Retrofit Kit 
ISP-8K/220 SC/MP Kit Fully Assembled and Testl3d 
ISP-8K/400 SC/MP Keyboard Kit - Hex Keyboard/Display 

ISP-8S/100C IMP-16 Based Cross Assembler - 4K (paper tape) 
ISP-8S/1 01 C IMP-16 Based Macro Cross Assemblor - 8K (paper tape) 
ISP-8S/103C PACE-P Based Macro Cross Assembler - 8K (paper tape) 

CD ISP-8S/102P Fortran IV Cross Assembler for 16-Bit .. 
Word or Larger Computers ca 

@ 

~ 
~ • ISP-8F/111 SC/MP-II LCDS Firmware Assembler Package = (; - "II' 
~ (SUPAK): Line Assembler, Source Editor, "," 

i: PIN Tape Generator (in 8 MM5214 ROMs) 
> • ISP-8F/351 SC/MP-II National Industrial Basic Lang. th 
-4 (NIBL) Firmware (in 8 MM5214 ROMs) m 
::D • ISP-8F/352 SC/MP-II NIBL Firmware (in 2 MM2316A ROMs) ... 
CD ...... 
CD 
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ISP-8S/994Y 

4200079A 
420305239-001 A 

~ 
SC/MP Assembly Language Programming Manual 
SC/MP-n Brochure ; 
SC/MP - Technical Description 
SC/MP Applications Han~book 
SC/MP-II Data Sheet (IS~-8A1600) 
SC/MP Data Sheet (ISP-~Al500) 
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2650 8-Bit Microprocessor Famil 
NEW I PART NUMBER DESCRIPTION 

en 
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• 

INS2650A 
INS2651 
INS2652 
INS2655 
INS2656 

Single 5V, 8-Bit CPU 
USART/Baud Rate Gen I. 
Multi Protocol Comm. (SbLC) 
Programmable I/O Parallel, Serial, Timer 
RAM, ROM, I/O 1 

: 
2650 Series Data Sheet~ . , 

National Semiconductor '"'" " .. . . 
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8080A 8-Bit Microprocessor Family 
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PART NUMBER 

INS8080AD/ -1/ - 2 
DP8224D/N 
DP8228D/N 
DP8238D/N 
DP8212N/J 
INS8255D 
INS8251D 
DP8216/26N/J 
INS8253 
INS8257 
INS8259 
INS1671 
INS1771-1 
INS2651 
INS2652 
BP8350 
INS2656 
ISP-8N650D/N 
MM270SQ 
MM2316A 
MM5235 

INS-8N900 

DESCRIPTION 

8-Bit CPU, 2JLsec/1.3JLsec/1.5JLsec Cycle 
Clock Generator 
System Controller 
System Controller 
8-Bit I/O Port 
Programmable Peripheral Interface 
Programmable Communicatijons Interface 
4-Bit Bi-Directional Bus Driver 
Programmable Timer 
Programmable DMA Controller 
Programmable Interrupt Controller 
ASTRO Communications Interface 
Floppy Disc Controller 
USART/Baud Rate Gen. 
Multi Protocol Comm. (SDU~) 
Programmable CRT Controilier 
ROM/RAM/I/O 
128 x 8 RAM with 16 Prog. I/O Ports 
1 K x 8 Erasable PRO~ 
2K x 8 ROM 
8K x 8 ROM 

INS8080A Data Sheet 
INS8080A-1/-2 Data Sheet 
DP8212 Data Sheet 
DP8224 Data Sheet 
DP8228/38 Data Sheet 
INS8255 Data Sheet 
System Design Manual 
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Series/SO Microcomputer Family 

BlC 80/10 
BlC 016 
BlC 406 
BlC 905 
BlC 104 
BlC 508 
Ble 416 

BlC 80P 
Ble 604 
BlC 614 

BlC 910 

Ble 901 
BlC 902 

BlC 80P 
Ble 80/10 
alC 016 
Ble 406 
BlC 104 
Ble 508 
Ble 416 

Board level Computer 
16K RAM Memory Board 
6K ROM/PROM Expansion Board 
Universal Prototyping Board 
Memory I/O Expansion Board 
I/O Expansion Board 
16K ROM/PROM Expansion Board 

Proto~yping Package 
Card Cage with Backplane 
Expansion Card Cage with Backplane 

Prototyping System Monitor 

2200/3300 Terminator 
1 kO Terminator 

Prototyping Package Users Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 

i. 
~' 
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i . PACE 16-Bit Microprocessor Family l 
fII) INEW. I PART NUMBER DESCRIPTION 
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IPC-16N520D 
DP8300N 
DP8301D 
DP8302J 

I PC-16C/1 00 
IMP-16C/OO1 B 

IPC-16C/001 P 

IPC-16C/OO2B 

IPC-16C/002P 

IPC-16C/001 
IPC-16C/011 

IPC-16C/012B 

IPC-16C/012P 

IPC-16C/801 

-IIPC-16P/802 

IPC-16P/108 
IPC-16P/108H 

PACE CPU Chip (750ns) 
Monolithic Bus Transceiver (BTl:) 
Monolithic 8-Bit I/O Port (MILE) 
Monolithic System Timing· Elemlmt (STE) 

PACE CPU Card 
ROM/PROM Socket Card - 1 K x 16 Capacity 
(MM5203Q) 
ROM/PROM Card with 1 K x 16 (eight) 
MM5203Q's Inserted 
ROM/PROM Socket Card - 2K x 16 Capacity 
(MM5204Q) 
ROM/PROM Card with 2K x 16 (eight) 
MM5204Q's Inserted 
RAM Card with 1 K x ·16 (MM2102) Memory 
LCDS Common Bus RAM Card 1 K x 16 
(MM2102) Memory 
LCDS Common Bus ROM/PROM Socket Card with 
2K x 16 Capacity (MM5204Q) 
LCDS Common Bus ROM/PROM Card with 2K x 16 (eight) 
MM5204Q's Inserted 
Wire Wrap Prototyping Card 
Common Bus Cable Card ASM 

PACE 8K Development Systemt 
PACE 8K Development System and Heavy Dutyt 
Supply 

(All Above Include Complete Resident System Softwari3 - IPC-16S/901C) 

IPC-16P/004A 
IPC-16P/008B 

IPC-16P/008P 
IPC-16P/301 

PACE Development System Static RAM Card (4K x. 16) 
PACE Development System ROM/PROM Socket Card 
(8K x 16) 
PACE Development ROM/PROM Card (8K x 16) 
PACE Low Cost Development System (LCDS) 
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PART NUMBER 

BlC 80/10 
BlC 016 
BlC 406 
BlC 905 
BlC104 
BLC 508 
BlC 416 

BlC 80P 
BlC 604 
BlC 614 

BlC 910 

BlC 901 
BlC 902 

BlC 80P 
Ble 80/10 
Ble 016 
BlC 406 
BlC 104 
Ble 508 
Ble 416 

'N~tional Semiconductor:; , 
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Board level Com~uter 
16K RAM Memory Board 
6K ROM/PROM Expansion Board 
Universal Prototyping Board 
Memory I/O Expapsion Board 
I/O Expansion Board 
16K ROM/PROM 'Expansion Board 

Proto!yping Package 
Card Cage with Backplane 
Expansion Card Cage with Backplane 

Prototyping System Monitor 

2200/3300 Terminator 
1 kO Terminator 

Prototyping Packa~e Users Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
Hardware Reference Manual 
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IPC-16A1520D 
DP8300N 
DP8301D 
DP8302J 

IPC-16C/100 
IMP-16C/001B 

IPC-16C/001 P 

IPC-16C/002B 

IPC-16C/002P 

IPC-16C/001 
IPC-16C/011 

IPC-16C/012B 

IPC-16C/012P 

IPC-16C/801 
IPC-16P/802 

IPC-16P/108 
IPC-16P/108H 

PACE cPU Chip (750ns) 
Monolithic Bus Transceiver (BTE) 
Monolithic 8-Bit 1/0 Port (MILE) 
Monolithic System Timing' Element (STE) 

PACE CPU Card 
ROM/PROM Socket Card - 1 K x 16 Capacity 
(MM5203Q) 
ROM/PROM Card with 1 K x 16 (eight) 
MM5203Q's Inserted 
ROM/PROM Socket Card - 2K x 16 Capacity 
(MM5204Q) 
ROM/PROM Card with 2K x 16 (eight) 
MM5204Q's Inserted 
RAM Card with 1 K x' 16 (MM2102) Memory 
LCDS Common Bus RAM Card 1 K x 16 
(MM2102) Memory 
LCDS Common Bus ROM/PROM Socket Card with 
2K x 16 Capacity (MM5204Q) 
LCDS Common Bus ROM/PROM Card with ~:K x 16 (eight) 
MM5204Q's Inserted 
Wire Wrap Prototyping Card 
Common Bus Cable Card ASM 

PACE 8K Development Systemt 
PACE 8K Development System and Heavy Dutyt 
Supply 

(All Above Include Complete Resident System Software - IPC-16S/5101C) 

IPC-16P/004A 
IPC-16P/008B 

IPC-16P/008P 
IPC-16P/301 

PACE Development System Static RAM Carel (4K x 16) 
PACE Development System ROM/PROM Socket Card 
(8K x 16) 
PACE Development ROM/PROM Card (8K x 16) 
PACE Low Cost Development System (LCOS) 
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IPC-16P/100 

IPC-16P/805 
IPC-16P/812 
IPC-16P/840 

IPC-16P/852 

IPC-16S/101C 

IPS-16S/102P 

IPC-16S/201C 

IPC-16S/901C 

IPC-16S/902M 

IPC-16N927 
IPC-16N928 
IPC-16S/969Y 
IPC-16P/840Y 
IPC.;16S/201 Y 
IPC-16P/301 Y 
IPC-16P/108Y 

IMP16/PACE System Conversion Kit (CPU Card, PACE 
Software and Development System Firmware) 
PROM Programmer for Development System 
Centronics Printer ' 
Floppy Disc Opera:ting System: Dual Floppy 
Disc Drive; Interface Card; ROM Resident Firmware 
Card; Software on Diskette (requires 12K Memory) 
Paper Tape Reader (Plessey 1000 cps) 

IMP-16 Based Cross Assembler - 8K Memory 
Required (paper tape) 
Fortran IV Cross Assembler for 16-Bit 
or Larger Word Computers (Cards) 
Basic Interpreter - 8K Memory 
Required (paper. tape) 
Resident System Software Package: Source Editor; 
4K, 8K and Conversational Assemblers,' Absolute 
and General 'Loaders; H~rdware Diagnostics; plus DEBUG 
and Utility Softwar~ (pa~er tape) 

IMP/16 PACE Translato~ and PACE Cross 
Assembler Available Through Timeshare Utility 
Companies 
Floppy Disc Operating System Software 
Package on Diskette (copies) 

Logic Designer's Guide 
System Design Manual 
Assembly Language Programming Manual 
PACE DOS Users Manl,\al 
PACE Basic Users Manual 
PACE LCDS Users Manual 
PACE Development Sy~tem Users Manual 
IPC-16N520 Data Sheet 
DP8300N Data Sheet 
DP8302J Data Sheet 

National Semiconductor 
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PART NUMBER DESCRIPTION 

IMP-00NS20N/D 
IMP-16NS21N/D 
IMP-16NS22N/D 
IMP-16NS23D 
IMP-16NS24D 
IMP-16NSOON/D 
IMP-16NS02N/D 

IMP-16C/200A 
IMP-16C/300 
IMP-16C/400 
IMP-16C/SOO 
IMP-16P/004A 
IMP-16P/008B/P 
IMP-16L1300 
IMP-16L1004 
IMP-16L1006B/P 

IMP-16P/208 
IMP-16P/308 
IMP-16P/208H 

IMP-16P/308H 

IMP-16P/80S 
IMP-16P/812 
IMP-00/8S2 
IMP-16P/840 
IMP-16L1308 
IMP-16L180S 
IMP-16L1812 

Register, Arithmetic and Logic Unit (RALU) 
Control Read Only Memory (CRaM) 
CRaM - Extended 16-Bit, 17 Instruction Set 
CRaM - With POWR I/O Instruction Set 
CRaM - With Extended Arithmetic Instruction Set 
Chip Set (4-S20 RALUs & 1-S21 CRaM) 
Chip Set (4-S20 RALUs & 1-S21 CRaM & "I-S22 CRaM) 

16-Bit Microprocessor System on 8V2" x 11'" PCB 
IMP-16C/200A + IMP-16A/S22N 
16~Bit Microprocessor 1 K RAM, 1 K ROM 
IMP-16C/400 + IMP-16A/S22N 
4K x 16 Static RAM Card 
8K x 16 PROM/ROM Card 
16-Bit Microprocessor, with Extended Instruction Set 
4K x 16 Dynamic RAM Card, witn DMA Port 
2K x 16 Static RAM and 4K x 16 ROM/PROM 

Development System, 8K x 16 RAMt 
IMP-16P/208 + IMP-16NS22N CROMt 
Development System, 8Kx 16 RAM, and Heavy Duty 
Power Supplyt 
Development System, 8K x 16 RAM, IIMP-115NS22N. and 
Heavy Duty Power Supplyt 
PROM Programmer 
Centronics Printer 
Paper Tape Reader (Plessey 1000 cps) 
Dual-Drive Floppy Disk Subsystem (Shugart) 
Development System, 8K x 16 RAMt 
PROM Programmer 
Centronics Printer 

_. ~-.-~~----..........--~~~ -- -_._-------
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IMP-16S/900 

IMP-16S/901C 

IMP-16S/902M 

IMP-16C/921 
IMP-16U928 
IMP-16P/937 
IMP-16S/102Y 

'-Nationar Semiconductor 

FORTRAN IV Cross Assembler for 16-Bit Word 
or Larger Computers 
Resident System Software Package Including 
4K, 8K and Conversational Assemblers; Absolute 
and General Loaders; Hardware Diagnostics; plus Debug 
and Utility Software (paper tape) 
Complete Resident System Software Package 
on Diskette (2 copies) with Listings 
IMP Cross-Assembler Version Also Available Through 
Timeshare Utility Companies. 

IMP-16C Application Manual 
IMP-16L Users M~nual 
IMP-16P Users Manual 
IMP-16 Programmi"ng and Assembler Manual 
RALU Data Sheet - IMP-OOA/520 
CROM Data Sheef - IMP-16N521 
POWR 1/0 Tech. Description - IMP-16N984 
Arithmetic CROM tech. Description - IMP-16N993 
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2900 Bit-Slice Microprocessor Family 
PART NUMBER 

IDM2901A 
IDM2902 
IDM2909 
IDM2911 
IDM29702 
IDM29703 
IDM29750 
IDM29751 
IDM29760 
IDM29760 
IDM29761 
IDM29803 
IDM29811 
DM74LS374 
DM74148J/N 
DM85S68D/N 
DM87S202 
DM87S222 

DESCRIPTION 

4-Bit Slice Microprocessor 
Carry Look-Ahead Generator 
Microsequencer 
Microsequencer 
16 x 4 Bit RAM (Open Collector) 
16 x 4 Bit RAM (Tri-State) 
32 x 8 PROM (Open Collector) 
32 x 8 Bit PROM (Tri-State) 
256 x 4 Bit PROM (Tri-State) 
256 x 4 Bit PROM (Open Collector) 
256 x 4 Bit PROM (Tri-State) 
16-Way Branch Controller 
Next Address Controller 
Octal Tri-State Register 
Priority Encoder 
16 x 4 Bit Clocked RAM 
256 x 8 ROM with Output Latches 
256 x 8 PROM with Output Latches 

2900-Bit Slice System Manual and D,ata Sheets 

4004 4-Bit Microprocessor Fclmily (FIPS) 
PART NUMBER 

INS4001 XXX/N/D 
INS4002-1 N/D 
INS4002-2N/D 
INS4003N/D 
INS4004D 
INS4008N/D 
INS4009N/D 
INS4201N/J 
INS4702AD/AQ 

DESCRIPTION 

ROM 
RAM (SRC 0, 1) 
RAM (SRC 3, 4) 
Shift Register 
CPU . 

Address Latch 
Multiplexer 
Clock 
Reprogrammable PROM 
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FIPS Data Sheet - 4000 Series (001 - 009) 
INS4201/DP4201 Data Sheet 
INS4702AD/AQ Data Sheet 

COPS·4-Bit Microprocessor Family 
PART NUMBER 

MM57129 
MM5781 
MM5782 
MM5799 

MM57140 

DESCRIPTION 

4K x 8 ROM 
2K x 8 ROM 
CPU and RAM 
Single Chip Processor 
1.5K x 8 ROM 96 x 4 RAM 
Single Chip Processor 
630 x 8 ROM 55 x 4 RAM 

Copmonitor - Cross Assembler and COPS System 
Emulator to Run On IMP-16P System . 

Individual Device Data Sheets 
Programming Manual 

/ 
/ 

National Semiconductor 
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Universal 
Interface 

Human 
Interface 

Instrument & 
Machine 
Interface 

Memory with 
Input/Output 

RAMs 

---~ 

National Semiconductor 

Support Devices and Literature 
NEW. PART NUMBER DESCRIPTION 

DP8212N/J 8-Bit I/O Port 
INS8255D Programmable Parallel Interface 
81 LS95/98 Tri-State(H' Octal Buffers 
DM8542N Quad I/O Register 
MM74C173/174N 4-Bit CMOS Latches 
DM74173/174N 4-Bit Tri-State<lt Latches 
DM74LS 173/17 4N 4-Bit Low Power Schottky Latches 
DM8546N Tri-State<!l; 8-Bit Universal I/O Shift Reg. 
LM555CN/556CN Interval Timer 
DM74147N/748N Priority Encoder (Interrupt/DMA Control) 
DS8833N Tri-State® Quad Bus XCVR 
DS8835N Bi-Directional Bus Driver Inv. 
DM74LS138N 1-of-8 Binary Decoder (replaces Intel 8205) 
DP8301D Monolithic 8-Bit I/O Port 

• DP8304 Octal Bus Driver 

• INS8253 Programmable Timer 

• INS8257 Programmable DMA Controller 

• INS8259 Programmable Interrupt Controller 

• BP8350 Programmable CRT Controller 

MM74C922/3 16 & 20-Key Keyboard Encoders 
MM5740AAX/N 90-Key Keyboard Encoder 
DM8544N Tri-State® Quad Switch Debouncer 
DS8859,69N Hex Latch/Led Driver 
CD4511CN 7 -Segment Latch Decoder Driver 
DS8692,3,4 Seiko Printer Interface Set 
DM8678XXX/N/J CRT Character Generator 

DM8334N 8-Bit Bit-Addressable Latch 
ADC0800PCN 8-Bit A40-D Converter 
ADC1210, 11 CMOS A-to-D Converter (12/10 Bit) 
DAC1200, 02CN 12-Bit D-to-A Converter (Binary/BCD) 
CD4051CN 8-Ch. Analog MuxlDemux 
DAC1201,03CN 10-Bit D-to-A Converter 

• INS2656 ROM/RAM/I/O 
ISP-8N650D/N 128 x 8 RAM with 16 Prog I/O Port 

MM2114 1 k x 4 Static RAM 
MM5257 4k x 1 Static RAM 
MM2102/2N 1 k x 1 Static RAM 
MM5269N 256 x 4 Static RAM with Latched Inputs 
MM5270,80D 4k x 1 Dynamic RAMs 
MM74C920D 1 k x 1 CMOS Static RAM 
MM2111-2N 256 x 4 Static RAM, Common 110 
MM2102AN-4 1 k x 1 Static RAfy1, 450ns 
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ROMs MM5214N 512 x ROM 
MM5242N 1k x 8 NMOS ROM 
MM2316A 2k x 8 ROM 
DM85S28XXX/J/N 1 k x 8 ROM (Pinout Similar to MM2708) 

• MM5235 8K x 8 RqM 

PROMs DM2704N 512 x 8 PROM with 2708 Pinouts 
MM5204Q 512 x 8 Erasable PROM 
MM1702AQ 256 x 8 Erasable PROM 
MM2708Q 1 k x 8 Erasable PROM 
DM87S222N 256 x 8 PROM with Latched Inputs 

(20 pin DIP) . 
DM74S472N 512 x 8 PROM (20'pin DIP) 
DM87S296N 512 x 8 PROM 

Communications MM5307 ANN Baud Rate Gen./Prog. Real Time Clock 
MMS303N UART 
INS57101 Asynchronous Communication Element 
INS8251 Programmable Communications Interface 

• INS1671 Astro Communications Interface 
• INS1771-1 Floppy Disc Controller 
• INS2651 USART/Baud Rate Gen. 
• INS2652 Multi Protocol Comm. (SDLC) 

Literature TTL Products Catalog 
Interface Products Catalog 

MICROPROCESSOR 

Special Function Products Catalog 
Memory Products Catalog 

• Microprocessor Full Spectrum Brochure 
• Microprocessor Cards & System Brochure 
• Microprocessor Training Brochure 

National Semiconductor 
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INS8080A 8-Bit N-Channel Microprocessor 
general description features 

• 2fJ.s Instruction Cycle 

• Variable Length Instructions 

The INS8080A is an 8-bit microprocessor housed in a 
standard, 40-pin dual-in-line package. The chip, which is 
fabricated using N-c~aj'lnel sil icon gate MOS technology, 
functions as the central processing unit (CPU) in 
National Semiconductor's N8080 microcomputer family. 

• General Purpose Registers - Six plus an Accumulator 

• Direct Addressing up to 65k Bytes 

• Variable Length Stack Accessed by 16-bit Stack 
Pointer The INS8080A has a 16-bit address bus that is capable 

of addressing up to 65k bytes of memory and up to 256 
input and 256 output devices. Data is routed to and 
from the INS8080A on a separate bidirectional 8-bit 
bus. This data bus is also TRI-STATE®, making direct 
memory addressing (DMA) and multiprocessing applica
tions possible. The INS8080A directly provides signals 
to control the interface to memory and I/O ports. All 
buses, including control, are TTL compatible. 

• Addresses 256 I nput and 256 Output Ports 

• Provisions for Vectored Interrupts 

• TRI-STATE® Bus for DMA and Multiprocessing 
Capability 

• TRI-STATE TTL Drive Capabilities for Address and 
Data Buses 

• Decimal Arithmetic Capability 

• Multiple Addressing Modes 
- Direct 
- Register 
- Register Indirect 
- Immediate 

An asynchronous interrupt capability is included in the 
INS8080A to allow external signals to change the 
instruction sequence. The interrupting device may vector 
the program to a particular service routine location (or 
some other direct function) by specifying an interrupt 
instruction to be executed. • Direct Plug-in Replacement for Intel 8080A 

N8080A microcomputer family block diagram 

INSS080A 
91 .... ... 
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DP8224 RESET REGISTER ROMs 
CLOCK READY TIMING 
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f-+ (SYSTEM 

~ DMA REO.I 

"I'" "II ,.. 110. 
RAMs ..,. 

INSTRUCTION 
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INTERFACE "I,.. 
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absolute maximum ratings 

Temperature Under Bias ......... ' ..... O°C to +70°C 

Storage Temperature .............. -65°C to +150°C 

All Input o~ Output Voltages 
with Respect to VSS ............. -0.3V to +20V 

VCC, VOO and VSS with Respect to Vss .. -0.3V to +20V 

Power Dissipation ........................ 1.5W 

Note: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not intended 
and should be limited to those conditions specified under dc electrical characteristics. 

dc electrical characteristics 
T A = O°C to +70°C, Voo = +12V ~ 5%, VCC = +5V ± 5%, Vss = -5V ± 5%, Vss = OV, unless otherwise noted. 

Symbol Parameter Min. 

VllC Clock Input Low Voltage Vss-1 

VIHC Clock Input High Voltage 9.0 

Vil Input Low Voltage Vss-1 

VIH Input High Voltage 3.3 

VOL Output Low Voltage 

VO H Output High Voltage -3.7 

IOO(AV) Avg. Power Supply Current (Voo) 

ICC (AV) Avg. Power Supply Current (VCC) 

Iss (AV) Avg. Power Supply Current (V ss ) 

III Input Leakage 

ICl Clock Leakage 

IOl 
2 Data Bus Leakage in Input Mode 

IFl Address and Data Bus Leakage 

Typ. Max. 

Vss+O.B 

Voo+1 

VsS+O.B 

VCc+l 

0.45 

40 70 

60 BO 

0.01 1 

±10 

±10 

-100 
-2.0 

+10 

Unit 

V 

V 

V 

V 

V 

V 

mA 

mA 

mA 

/lA 

/lA 

/lA 
mA 

/lA 

} 
} 

Test Condition 

IOl = 1.9mA on all outputs, 
IOH = 150/lA. 

Operation 
tCY = 0.4B/ls 

Vss";;; V IN ..;;; V.CC 

V~s";;; VClOCK ..;;; Voo 

Vss";;; V IN ..;;; Vss + O.BV 

Vss + O.BV";;; V IN ..;;; VCC 

V AOOR/OATA = V CC 
During HOLD -100 /lA V AODR/OATA = Vss + 0.45V 

capacitance 

TA = 25°C, Vce = Voo = Vss = OV, Vss = -5V 

Symbol Parameter Typ. M ax. Unit Test Condition 

C4> Clock Capacitance 17 25 pF fc = 1 MHz 

CIN Input Capacitance 6 10 pF . Unmeasured Pins 

COUT Output Capacitance 10 20 pF Returned to Vss 

Notes: 
1. The RESET signal must be active for a minimum of 3 clock 

cycles. 
2. When OSIN is high and VIN > VIH an internal active pullup will 

be switched onto the Data Sus. 
3. ~I supply / ~T A = -O.45%/oC. 

©IC MASTER 1978 
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TYPICAL SUPPL Y CURRENT VS. 
TEMPERATURE, NORMALlZED(3) 
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ac electrical characteristics 

Symbol Parameter Min. Max. Unit Test Condition 

tCY 
3 Clock Period 0.48 2.0 ps 

t r, tf Clock Rise and Fall Time 0 50 ns 

1¢1 <1>1 Pulse Width 60 ns 

1¢2 <1>2 Pulse Width 220 ns 

t01 Delay <1>1 to <1>2 0 ns 

t02 Delay <1>2 to <1>1 70 ns 

t03 Delay <1>1 to <1>2 Leading Edges 80 ns 

tOA 
2 Address Output Delay from <1>2 200 ns 

} CL = 100pF 
too 

2 Data Output Delay from <1>2 220 ns 

toc 
2 Signal Output Delay from <1>1 or <1>2 (SYNC, WR, 120 ns 

}CL =50PF WAIT, HLDA) 

tOF 
2 

DBIN Delay from <1>2 25 140 ns 

tOI 
1 Delay for Input Bus to Enter Input Mode tOF ns 

tOS1 Data Setup Time During <1>1 and DBIN 30 ns 

[141 
timing waveforms Note: Timing measurements are made at the following reference 

voltages: CLOCK '1' = 8.0V, '0' = 1.0V; INPUTS '1' = 3.3V, 
'0' = 0.8V; OUTPUTS '1' = 2.0V, '0' = 0.8V. 

- IFo I-

-- -- --- ~-- -~~------~--------~: 
t-HIWA 

- - I. -~ --- -- -- ---;4'10~ 
Als-Aa ------~I___._ 

lAW 

f:1~0"i - 101 r- .... 0....- 1-1011-+1 

.I ,~ ""::tA AIN P.f ~ ----- -" 10;,1:--

J .1 _10S2_ 
_ 10C - 10Ci-c. 

07"00 ---------I--.....,~ 

SYIilC _______ 1-'1 

~ .1 
f.10~ f.10~ 

,_----1-----+--tj-IAH 081111 ____________ -+-__ 
1 

IIR ___________ _ 

I- tDC 
REAOY ___________ _ 

-:Rft ~R~~o~~ 
WAIT ___________________ I.;.;..H-......;..;. __ ~T .l~I_-_I+_--__I---_+_+-_I_--

IDC- IHo'" _ 
~LO __________________________________________________ -~I~~~-4~-----+------+-+--~---

-IIHS :.,-' - toc I--
HL~ __________________________________________ ~~---_r------~ 

Ifi ..... _____________________________________ ·~-~Xt~~J~~~~---r_---------__ 
Ilsl-ll . 
tH-11-

IllITE 

See notes on following page. 
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ac electrical characteristics (cont1d.) 

Symbol Parameter Min. Max. Unit Test Condition 

tDS2 Data Setup Time to ¢2 During DBIN 150 ns 

tDH 
1 Data Hold Time from ¢2 During DBIN 1 ns 

tiE 
2 INTE Output Delay from </>2 200 ns CL = 50pF 

tRS READY Setup Time During ¢2 120 ns 

tHS HOLD Setup Time to ¢2 140 ns 

tiS INT Setup Time During ¢2 (During ¢1 in Halt Mode) 120 ns 

tH Hold Time from ¢2 (READY, INT, HOLD) 0 ns 

tFD Delay to Float During Hold (Address and Data Bus) 120 ns 

tAW 
2 Address Stable Prior to WR 

tow 
2 Output Data Stable Prior to WR 

tWD 
2 Output Data Stable from WR 

tWA 
2 Address Stable from WR 

tHF 
2 HLDA to Float Delay 

tWF 
2 WR to Float Delay 

tAH 
2 . Address Hold Time After DBIN During HLDA 

Notes: 
1. Data input should be enabled with DBIN statu.s. No bus conflict 

can then occur and data hold time is assured. tDH = 50ns ortDF, 
whichever is less. 

2. Typical load circuit: 
+5V 

2.lk 

3. tCY = tD3 + trci>2 + tci>2 + tD2 + tfci>2 + trci>1 ~ 4S0 ns. 

'~:IC MASTER 1978 

TYPICAL .. OUTPUT DISPLAY VS. "C.'PACITANCE 

:~:~ 
o : SPEC J, 

-10 

-20 ! 

-100 -50 0 +50 +100 

..I CAPACITANCE (pFI 
(CACTUAl - CSPEci 

s ns -
6 ns 
7 ns 
7 

Cl = 100pF : Address, 'Data 
ns 

C l = 50pF: WR, HLDA, DBIN 
8 ns 
9 ns 

-20 ns -

4. The following are relevant when interfacing the I NSSOSOA. to 
devices having VIH = 3.3V: 
a) Maximum output rise time from O.SV to 3.3V = 100ns @ 

Cl = SPEC. 
b) Output Delay when measured to 3.0V = SPEC + SOns @ 

Cl = SPEC. 
c) If Cl *- SPEC, add O.Sns/pF if Cl > CSPEC, subtract 

O.3ns/pF (from modified delay) if Cl < CSPEC. 

5. tAW = 2tCY - tD3 - trci>2 - 140ns. 

6. tDW = tCY - tD3 - trci>2 - 170ns. 
7. If not HlDA, tWD = tWA =tD3 + trci>2 + 10ns. If HlOA, tWD = 

tWA = tWF· 
S. tHF = tD3 + trci>2 :... 50ns. 
9. tWF = tD3 + trci>2 -10ns. 

10. Data in must be stable for this period during OBIN . T3. Both 
tDS1 and tOS2 must be satisfied. 

11. Ready signal must be stable for this period during T 2 or TW. 
(Must be externally synchronized.) 

12. Hold signal must be stable for this period during T2 or TW when 
entering hold mode, and during T3, T 4, T5, and TWH when in 
hold mode. (External synchronization is not required.) 

13. Interrupt signal must be stable during this period of the last 
clock cycte of any instruction in order to be recognized on the 
following instruction. (External synchronization is not required.) 

14. This timing diagram shows timing relationships only; it does not 
represent any specific machine cycle. 
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INS8080A CPU 
functional block diagram 

{

.!!!l.. +12 V 

POWER E!!...+5V 
SUPPLIES .!!!!.. -5V DATA BUS INTERRUPT .EL.. GND WRT CONTROL CONTROL 

WR OBIN INTE INT HOLD HOLD 
(18) (11) (16) (14) ACK (IJ) 

(21) 

INS8080A functional pin definition 
The following describes the function of all of the INS8080A 
input/output pins. Some of these descriptions reference 
internal timing periods. 

INPUT SIGNALS 

Ready: When high (logic 1), indicates that valid memory or 
input data are available to the CPU on the I NS8080A data 
bus. The READY signal is used to synchronize the CPU 
with slower memory or input/output devices. If the 
INS8080A does not receive a high READY input after 
sending out an address to memory or an input/output 
device, the INS8080A enters a WAIT mode for as long as 
the READY input remains low (logic 0). The CPU may also 
be single stepped by the use of the READY signal. 

Hold: When high, requests that the CPU enter the HOLD 
mode. When the CPU is in the HOLD mode, the CPU 
address aneJ data buses both will be in the high-impedance 
state. The HOLD mode allows an external device to gain 
control of the I NS8080A address and data buses immed
iately following the completion of the current machine 
cycle by the CPU. The CPU acknowledges the HOLD mode 
via the HOLD ACKNOWLEDGE (HLDA) output line. The 
HOLD request is recognized under the following condi
tions: 
• The CPU is in the HALT mode. 

• The READY signal is active and the CPU is in the t2 or 
tw microcycle. 

Interrupt (lNT) Request: When high, the CPU recognizes an 
inter~uPt request on this line after completing the current 
instruction or while in the HALT mode. An interrupt 
request is not honored if the CPU is in the HOLD mode 
(HLDA = logic 1) or the Interrupt Enable Flip-flop is 
reset (lNTE = logic 0). 

Reset: When activated (high) for a minimum of three clock 
periods, the content of the Program Counter is cleared and 
the Interrupt Enable and Hold Acknowledge Flip-flops are 
reset. Following a RESET, program execution starts at 

1674 

INSTRUCTION .... DECODER '" AND 
MACHINE VI 

CYCLE a: 
ENCODING l;;; 

~ 

CLOCKS

t 
l 

<PI <p2 RESET 
(22) (15) (12) 

MULTIPLEXER 

rHIGH ORDER "\ rLOW ORDER "\ 

W (8) z (8) 
TEMP REGISTER TEMP REGISTER 

B (8) C (8) 
REGISTER REGISTER 

0 (8) E (8) 
REGISTER REGISTER 

H (8) L (8) 
REGISTER REGISTER 

STACK POINTER (16) 

PI'IOGRAM COUNTER 
(16) 

INCREMENTERIOECREMENTER (16) 
ADDRESS LATCH 

AI5·AO 
ADDRESS BUS 
(41).29,21-25,1) 

NOTe· Applict"', pi,. !""m"" "'~ in,",IV~f~ 
witilinplI'entileses. 

REGISTER 
ARRAY 

memory location O. It should be noted that the status flags, 
accumulator, stack pointer, and registers are not cleared 
during the RESET sequence. 

cf>1 and cf>2 Clocks: Two non-TTL compatible clock phases 
which provide nonoverlapping timing references for internal 
storage elements and logic circuits of the CPU. 

+12 Volts: Voo Supply. 

+5 Volts: Vee Supply. 

-5 Volts: V BB Supply. 

Ground: Vss (0 volt) reference, 

OUTPUT SIGNALS 

Synchronizing (SYNC) Signal: When activated (high), the 
beginning of a new machine cycle is indicated and the 
status word is outputted on the Data Bus. 

Address (A15 - AO) Bus: This bus comprises sixteen 
TRI-STATE output lines. The bus provides the address to 
memory (up to 65k bytes) or denotes .the input/output 
device number for up to 256 input and 256 output peri
pherals. 

Wait: When high, acknowledges that the CPU is in the 
WAIT mode. 

Write (WR): When low, the data on the data bus are stable 
for WR ITE memory or output operation. 

Hold Acknowledge (HLDA): Goes high in response to a 
logic 1 on the HOLD line and indicates that the data and 
address bus will go to the high-impedance state. The H LDA 
begins at one of the following times: 

• The t3 microcycle of a READ memory input operation. 

• The clock period following the t3 microcycle of a 
WR ITE memory output operation. 

In both cases, the HLDA signal starts after the rising edge 
of the ct>1 clock, and high impedance occurs after the rising 
edge of the ct>2 clock. 

@Ie MASTER 1978 



Interrupt Enable (lNTE): Indicates the content of the 
internal Interrupt Enable Flip-flop. The Enable and Disable 
Interrupt (EI and 01) Instructions cause the Interrupt 
Enable Flip-flop to be set and reset, respectively. When the 
flip-flop is reset (INTE = logic 0), it inhibits interrupts 
from being accepted by the CPU. In addition, the Interrupt 
Enable Flip-flop is automatically reset (thereby disabling 
further interrupts) at the t1 microcycle of the instruction 
fetch cycle, when an interrupt is accepted; it is also reset by 
the RESET Signal. 

Data Bus In (DBIN): When high, indicates to external 
circuits that the data bus is in the input mode. The DBIN 
Signal should be used to gate data from memory or an I/O 
device onto the Data Bus. 

INPUT/OUTPUT SIGNALS 

Data (07 - Do) Bus: This bus comprises eight TRI-STATE 
input/output lines. The bus provides bidirectional com
munication between the CPU. memory, and input/output 

, devices for instructions and data transfers. A status word 
(which describes the current machine cycle) is also output
ted on the data bus during the first microcycle of each 
machine cycle (SYNC = logic 1). 

pin configuration 

A10 
GND 

D4 
D5 
D6 
D7 
D3 
D2 
D1 
DO 

-sv 
RESET 
HOLD 

INT 

SYNC 
+5V 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

8080A status 

I NS80S0A 

40 
39 
38 
37 
36 
35 
J4 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

A11 

~14 
Atl 
A12 
A15 
A9 
AS 
A7 
A6 
AS 
A4 
A3 
+12V 

A2 
A1 
AO 
WAIT 
READY 
<1>1 
HLDA 

Instructions for the aOaOA require from one to five 
machine cycles for complete execution. The aOaOA sends 
out a bits of status information on the data bus at the be
ginning of each machine cycle (during SYNC time). The 
following table defines the status information. 

Status Information Definition 

Symbols 
Data Bus Definition 

Bit 
Symbols 

Data Bus Definition 
Bit 

INTA* Do Acknowledge signal for INTERRUPT OUT 04 Indicates that the address bus contains 
request. Signal should be used to gate the address of an output device and 
a restart instruction onto the data bus the data bus will contain the output 
When OBIN is active. data when WR is active. 

WO 01 Indicates that the operation in the cur-
rent machine cycle will be a WRITE 

M1 Os Provides a signal to indicate that the 
CPU is in the fetch cycle for the first 

memory or OUTPUT function (WO = byte of an instuction. 
0). Otherwise, a READ memory or 
INPUT operation will be executed. INP* 06 Indicates that the address bus contains 

the address of an input device and the 
STACK 02 Indicates that the address bus holds 

the pushdown stack address from the 
input data should be placed on the 
data bus when DBIN is active. 

Stack Pointer. 

HLTA 03 Acknowledge signal for HAL T Instruc-
MEMR* 07 Designates that the data bus will be 

used for memory read data. 
tion. 

*These th"ree status bits can be used to control the flow of data onto the I NS8080A data bus. 

Status Word Chart 

Data Bus Bit 
Machine Cycle Type 

0 7 0 6 Os 04 03 02 01 Do 

Instruction Fetch 1 1 0 1 0 0 0 1 0 

Memory Read 2 1 0 0 0 0 0 1 0 
.' 

Memory Write 3 0 0 0 0 0 0 0 0 

Stack Read 4 1 0 0 0 0 1 1 0 

Stack Write 5 0 0 0 0 0 1 0 0 

Input Read 6 0 1 0 0 0 0 1 0 

Output Write 7 0 0 0 1 0 0 0 0 

Interrupt Acknowledge a 0 0 1 0 0 0 1 1 

Halt Acknowledge 9 1 0 0 0 1 0 1 0 

Interrupt Acknowledge While Halt 10 0 0 1 0 1 0 1 1 

@IC MASTER 1978 1675 
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instruction set 

Mnemonic Description 

DATA TRANSFER GROUP 

LOA Load Accumulator Direct 
LDAX B Load Accumulator Indirect 
LDAX 0 Load Accumulator Indirect 
LHLD Load Hand L Direct 

LXI B Load Immediate, Registers Band C 

LXI 0 Load Immediate, Registers 0 and E 

LXI H Load Immediate, Registers Hand L 

LXI SP Load Immediate, Stack Pointer 

MOV M,r Move to Memory 
MOV r,M Move from Memory 
MOV rl, r2 Move Registers 
MVI M Move to Memory Immediate 
MVI r Move Immediate 
SHLD Store Hand L Direct 

STA Store Accumulator Direct 
STAX B Store Accumulator Indirect 

STAX 0 Store Accumulator Indirect 

XCHG Exchange Hand L with D and E 

..... -. ~ , 
Anll HMI:TIC GROUP 

ACI Add Immediate with Carry 

ADC M Add Memory with Carry 

ADC r Add Register with Carry 

ADD M Add Memory 

ADD r Add Register 

ADI Add Immediate 

DAA Decimal Adjust Accumulator 

DAD B Add Band C to Hand L 

DAD 0 Add 0 and E to Hand L 
DAD H Add Hand L to Hand L 

DAD SP Add Stack Pointer to Hand L 

DCR M Decrement Memory 

DCR r Decrement Register 

DCX B Decrement Registers Band C 

DCX 0 Decrement Registers 0 and E 

DCX H Decrement Registers Hand L 

DCX SP Decrement Stack Pointer 

INR M Increment Memory 

INR r Increment Register 

INX B Increment Registers Band C 

INX 0 Increment Registers D and E 

INX H Increment Registers Hand L 

INX SP Increment Stack Pointer 

SBB M Subtract Memory with Borrow 

SBB r Subtract Register with Borrow 

SBI Subtract Immediate with Borrow 

SUB M Subtract Memory 

SUB r Subtract Register 

SUI Subtract Immediate 

LOGICAL GROUP 

ANA 
ANA 
ANI 
CMA 
CMC 
CMP 
CMP 
CPI 
ORA 
ORA 
ORI 
RAL 

MR 

RLC 

RRC 

STC 
XRA 
XRA 
XRI 

1676 

M AND Memory 
r AND Register 

AND Immediate 
Complement Accumulator 
Complement Carry 

M Compare Memory 

r Compare Register 
Compare Immediate 

M OR Memory 

r OR Register 
OR Immediate 
Rotate Left through Carry 

Rotate Right through Carry 

Rotate Left 

Rotate Right 

Set Carry 

M Exclusive OR Memory 

r Exclusive OR Register 
Exclusive OR Immediate 

Notes: a. Z = 1 if (A) = (H) (L); 
CY = 1 if (A) < (H)(L) 

Operation 

(A)'" ((byte 3) (byte 2)) 
(A) +- ((B)) 

(A)'" ((D)) 
(L) ... ((byte 3) (byte 2)) 
(H) .... ((byte 3)(byte 2) + 1) 
(B) ... (byte 3) 
(C) +- (byte 2) 
(D) +- (byte 3) 
(E) +- (byte 2) 
(H) +- (byte 3) 
(L) - (byte 2) 
(SPH) +- (byte 3) 
(SPL) - (byte 2) 
((H)(L)) +- (r) 
(r) +- ((H) (L)) 
(rl) +- (r2) 
((H) (L)) ... (byte 2) 
(r) ... (byte 2) 
((byte 3) (byte 2)) -.(L) 
((byte 3)(byte 2) + 1) +- (H) 
((byte 3) (byte 2)) +- (A) 
((B)) -(A) 
((D)) +- (A) 
(H)-(D) 
(L) -(E) 

(A) +- (A) + (byte 2) + (CY) 
(A) +- (A) + ((H) (L)) + (CY) 
(A)'" (A) + (r) + (CY) 
(A) +- (A) + ((H)(L)) 
(A) +- (A) + (r) 
(A) ... (A) + (byte 2) 

8·bit number in Accumulator 
is converted to two 4·bit BCD 
digits 
(H)(L) +- (H)(L) + (B)(C) 
(H) (L1 +- (H) (L1 + (D) (E) 
(H)(L) - (H)(L1 + (H)(L) 
(H) (L1 +- (H) (L) + (SP) 
((H)(L)) ... ((H)(L)) - 1 

(r)'" (r) - 1 
(B) (C) +- (B) (C) - 1 
(D)(E) +- (D)(E) - 1 
(H) (L) +- (H) (L) - 1 

(SP) ... (SP) - 1 
((H) (L)) +- ((H) (L1) + 1 
(r) ... (r) + 1 
(B) (C) ... (B) (C) + 1 

(D) (E) +- (D) (E) + 1 
(H)(L) +- (H)(L) + 1 
(SP) ... (SP) + 1 
(A) ... (A) - ((H) (L)) - (CY) 
(A) ... (A) - (r) - (CY) 
(A) +- (A) - (byte 2) - (CY) 
(A) <- (A) - ((H) (L)) 

(A)'" (A) - (r) 
(A) +- (A) - (byte 2) 

(A) +- (A) 1\ ((H) (L)) 

(A) +- (A) 1\ (r) 

(A) .... (A) 1\ (byte 2) 
(A)+-(A) 
(CY) <-(CY) 

(A) - ((HI (L)) 
(A)-(r) 
(A) - (byte 2) 
(A) ... (A) V ((H) (L)) 

(A)"'(A)V (r) 
(A) +- (A) V (byte 2) . 
(An+ 1 ) <- (An); (CY) +- (A7) 
(AO)· ... (CY) 
(An) +- (An+1 ); (Cy) ... (Ao) 
(A7) ... (CY) 

(An+ 1) +- (An); (Ao)'" (A7) 
(CY) +-(A7) 

(An)'" (An-l); (A7)'" (AO) 
(CY) +-(AO) 

(CY)"'1 
(A) +- (A) ¥ ((H)(L)) 

(A)"'(A)¥(r) 
(A) ... (A) ¥ (byte 2) 

b. Z = 1 if (A) = (r); 
CY = 1 if (A) < (r) 

OpCode 

0 7 0 6 0 5 0 4 0 3 O2 0 1 Do 

0 0 1 1 1 0 1 0 

0 0 0 0 1 0 1 0 

0 0 0 1 1 0 1 0 

0 0 1 0 1 0 1 0 

0 0 0 0 0 0 0 1 

0 0 0 1 0 0 0 1 

0 0 1 0 0 0 0 1 

0 0 1 1 0 0 0 1 

0 1 1 1 0 S S S 
0 1 0 0 0 1 1 0 
0 1 0 0 0 S S S 
0 0 1 1 0 1 1 0 
0 0 0 0 0 1 1 0 

0 0 1 0 0 0 1 0 

0 0 1 1 0 0 1 0 

0 0 0 0 0 0 1 0 

0 0 0 1 0 0 1 0 
1 1 1 0 1 0 1 1 

1 1 0 0 1 1 1 0 
1 0 0 0 1 1 1 0 

1 0 0 0 1 S S S 
1 0 0 0 0 1 1 0 

1 0 0 0 0 S S S 
1 1 0 0 0 1 1 0 

0 0 1 0 0 1 1 1 

0 0 0 0 1 0 0 1 

0 0 0 1 1 0 0 1 

0 0 1 0 1 0 0 1 

0 0 1 1 1 0 0 1 

0 0 1 1 0 1 0 1 

0 O. 0 0 0 1 0 1 

0 0 0 0 I 0 1 1 

0 0 0 1 1 0 1 1 

0 0 1 0 1 0 1 1 

0 0 1 1 1 0 1 1 

a 0 1 1 0 1 0 0 

0 0 0 0 0 1 0 0 

0 0 0 0 0 0 1 1 

0 0 0 1 0 0 1 1 

0 0 1 0 0 0 1 1 

0 0 1 1 0 0 1 1 

1 0 0 1 1 1 1 0 
1 0 0 1 1 S S S 
1 1 0 1 1 1 1 0 
1 0 0 1 0 1 1 0 
1 0 0 1 0 S S S 

1 1 0 1 0 1 1 0 

1 0 1 0 0 1 1 0 
1 0 1 0 0 S S S 

1 1 1 0 0 1 1 0 

0 0 1 0 1 1 1 1 

0 0 1 1 1 1 1 1 

1 0 1 1 1 1 1 0 

1 0 1 1 1 S S S 
1 1 1 1 1 1 1 0 
1 0 1 1 0 1 1 0 

1 0 1 1 0 S S S 
1 1 1 1 o .1 1 0 

0 0 0 1 0 1 1 1 

0 0 0 1 1 1 1 1 

0 0 0 0 0 1 1 1 

0 0 0 0 1 1 1 1 

0 0 1 1 0 1 1 1 

1 0 1 0 1 1 1 0 

1 0 1 0 1 S S S 

1 1 1 0 1 1 1 0 

c. Z = 1 if (A) = (byte 2); 
CY = 1 if (A) < (byte 2) 

No. of '::'';;.:;,[. No. of 
Condition Flags 

Bytes (M) Ilcycles 
Cycles IT) s T z T AC T p T CV 

3 4 13 
1 2 7 

1 2 7 

3 5 16 

3 3 10 

3 3 10 

3 3 10 

3 3 10 
(Flags Not 

1 2 7 Affected) 

1 2 7 
1 1 5 
2 3 10 

2 2 7 

3 5 16 

3 4 13 
1 2 7 
1 2 7 

1 1 4 

2 2 7 t t t t t 
1. 2 7 t t t t t 
1 1 4 t t t t t 
1 2 7 t t t t t 
1 1 4 t t t t t 
1 • 2 7 t t t t t 
1 1 4 t t t t t 

1 3 10 t 
1 3 10 t 
1 3 10 t 
1 3 10 t 
1 3 10 t t t t 
1 1 5 t t t t 
1 1 5 
1 1 5 
1 1 5 
1 1 5 
1 3 10 t t t t 
1 1 5 t t t t 
1 1 5 
1 1 5 
1 1 5 
1 1 5 
1 2 7 t t t t t 
1 1 4 t t t t t 
2 2 7 t t t t t 
1 2 7 t t t t t 
1 1 4 t t t t t 
2 2 7 t t t t t 

1 2 7 t t t 0 
1 1 4 t t t 0 

2 2 7 t t t 0 

1 1 4 

1 1 4 t 
1 2 7 t ta t t t8 

1 1 4 t t b t t t b 

2 2 7 t tC t t t C 

1 2 7 t t 0 t 0 
1 1 4 t t 0 t 0 
2 2 7 t t 0 t 0 
1 1 4 t 

1 1 4 t 

1 1 4 t 

1 1 4 t 

1 1 4 1 

1 2 7 t t 0 t 0 
1 1 4 t t 0 t 0 
2 2 7 t t 0 t 0 
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instruction set (cont'd.) 

OpCode 

Mnemonic Oucription Opel1ltion 07 06 05 04 I 03 

BRANCH GROUP 

CAll Call Unconditional ((SP) - 1) +- (PCH) 1 1 0 0 1 
((SP) - 2) +- (PCL) 
(SP) .... (SP) - 2 
(PC) .... (byte 3) (byte 2) 

CC Call on Carry IfCY = 1, 1 1 0 1 1 
((SP) - 1) .... (PCH) 
((SP) - 2) .... (PCL) 
(SP) +- (SP) - 2 
(PC) .... (byte 3) (byte 2) 

CM Call on Minus IfS = 1, 1 ,1 1 1 1 
((SP) - 1) +- (PCH) 
((SP) - 2) .... (PCL) 
(SP) +- (SP) - 2 
(PC) .... (byte 3) (byte 2) 

eNC Call on No Carry IfCY = 0, 1 1 0 1 0 
((SP) - 1) .... (PCH) 
((SP) - 2) +- (PCL) 
(SP) .... (SP) - 2 
(PC) .... (byte 3) (byte 2) 

CNZ Call on Not Zero If Z = 0, 1 1 0 0 0 
((SP) - 1) ..... (PCH) 
((SP) - 2) +- (PCL) 
(SP) +- (SP) - 2 
(PC) +- (byte 3) (byte 2) 

CP Call on Positive If 5 = 0, 1 1 1 1 0 
((SP) - 1) <-- (PCH) 
((SP) - 2) +- (PCL) 
(SP) +- (SP) - 2 
(PC) +- (byte 3) (byte 2) 

CPE Call on Parity Even if P = 1, 1 1 1 0 1 
((SP) - 1) +- (PCH) 
((SP) - 2) +- (PCl) 
(SP) +- (SP) - 2 
(PC) +- (byte 3) (byte 2) 

CPO Call on Parity Odd If P = 0, 1 1 1 0 0 
((SP) - 1) +- (PCH) 
((SP) - 2) +- (PCL) 
(SP) +- (SP) - 2 
(PC) +- (byte 3) (byte 2) 

CZ Call on Zero If Z = 1, 1 1 0 0 1 
((SP) -,1) +- (PCH) 
((SP) - 2) +- (PCL) 
(5P) +- (5P) - 2 
(PC) +- (byte 3) (byte 2) 

JC Jump on Carry If CY = 1, 1 1 0 1 1 
(PC) +- (byte 3) (byte 2) 

JM Jump on Minus If 5 = 1, 1 1 1 1 1 
(PC) +- (byte 3) (byte 2) 

JMP Jump Unconditional (PC) +- (byte 3) (byte 2) 1 1 0 0 0 
JNC Jump on No Carry If CY = 0, 1 1 0 1 0 

(PC) +- (Lyte 3) (byte 2) 
JNZ Jump on Not Zero If Z = 0, 1 1 0 0 0 

(PC) +- (byte 3) (byte 2) 
JP Jump on Positive If 5 = 0, 1 1 1 1 0 

(PC) +- (byte 3) (byte 2) 
JPE Jump on Parity Even If P = 1, 1 1 1 0 1 

(PC) +- (byte 3) (byte 2) 
JPO Jump on Parity Odd If P = 0, 1 1 1 0 0 

(PC) +- (byte 3) (byte 2) 
JZ Jump on Zero If Z = 1, 1 1 0 0 1 

(PC) +- (byte 3) (byte 2) 
PCHL Hand l to Program Counter (PCH) +- (H) 1 1 1 0 1 

(PCl) +- tL) 
RC Return on Carry IfCY = 1, 1 1 0 1 1 

(PCL) +- ((SP)) 
(PCH) :- ((SP) + 1) 
(5P) +- (SP) + 2 

RET Retl'rn (PCL) +- ((5P)); 1 1 0 0 1 
(PCH) +- ((5P) + 1); 
(5P) +- (SP) + 2; 

RM Return on Minus If 5 = 1, 1 1 1 1 1 
(PCl) +- ((5P)) 
(PCH) +- ((5P) + 1) 
(5P) +- (SP) + 2 

RNC Return on No Carry If CY = 0, 1 1 0 1 0 
(PCl) +- ((SP)) 
(PCH) +- ((5P) + 1) 
(SP) +- (5P) + 2 

RNZ Return on Not Zero If Z = 0, 1 1 0 0 0 
(PCl) +- ((SP)) 
(PCH) +- ((5P) + 1) 
(5P) .... (SP) + 2 

RP Return on Positive If 5 = 0, 1 1 1 1 0 
(PCl) +- ((SP)) 
(PCH) +- ((5P) + 1) 
(SP) +- (SP) + 2 

RPE Return on Parity Even If P = 1, 1 1 1. 0 1 
(PCl) +- ((5P)) 
(PCH) +- ((SP) + 1) 
(5P) .... (SP) + 2 

RPO Return on Parity Odd If P = 0, 1 1 1 0 0 
(PCL) +- ((SP)) 
(PCH) +- ((SP) + 1) 
(SP) +- (SP) + 2 
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No. of 
Bytes 

02 01 DO 

1 0 1 3 

1 0 0 3 

1 0 0 3 

1 0 0 3 

1 0 0 3 

1 0 0 3 

1 0 0 3 

1 0 0 3 

1 0 0 3 

0 1 0 3 

0 1 0 3 

0 1 1 3 
0 1 0 3' 

0 1 0 3 

0 1 0 3 

0 1 0 3 

0 1 0 3 

0 1 0 3 

0 0 1 1 

0 0 0 1 

0 0 1 1 

0 0 0 1 

0 0 0 1 

0 0 0 1 

0 0 0 1 

0 0 0 1 

0 0 0 1 

No. of 
Mec:hine 

1M) Cyd .. 

5 

3/5 

3/5 

3/5 

3/5 

3/5 

3/5 

3/5 

3/5 

3 

3 

3 
3 

3 

3 

3 

3 

3 

1 

1/3 

3 

1/3 

1/3 

1/3 

1/3 

1/3 

1/3 

'No.of 
IlCYc:les 

IT) 

17 

11117 

11/17 

11/17 

11/17 

11/17 

11/17 

11/17 

11/17 

10 

10 

10 
10' 

10 

10 

10 

10 

10 

5 

5/11 

10 

5/11 

5/11 

5/11 

5/11 

5/11 

5/11 

Condition Fl. 

S IZIAClp Icy 

(Flags Not 
Affected) 
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instruction set (cont'd.) 

Mnemonic Description 

BRANCH GROUP (continued) 

RST Restart 

RZ Return on Zero 

STACK, I/O, AND MACHINE CONTROL GROUP 

Operation 

((SP) - 1) <- (PCH) 
((SP) - 2) <- (PCL) 
(SP) .... (SP) - 2 
(PC) <- 8 • (NNN) 

If Z: I, 
(PCL) .... ((SP)) 
(PCH) <- ((SP) + 1) 
(SP) <- (SP) + 2 

op Code No. of :a:h~~e No. of 
Bytes (M) I-Icycles 

Cvcles (T) s Z AC P CV 

Condition Flags 

lIN N NIl 1 11 

11001000 1/3 5/11 

01 Disable Interrupts The Interrupt system is dis· 1 1 1 1 o 0 1 1 4 
abled following the execution 
of the 01 instruction. 

EI Enable Interrupts The interrupt system is en· 1 1 1 1 1 0 1 1 4 

HLT 

IN 
NOP 

OUT 
pop 

POP 

POP 

POP 

B 

o 

H 

PSW 

Halt 

Input 

No Operation 

Output 

Pop Registers Band C off Stack 

Pop Registers 0 and E off Stack 

Pop Registers Hand L off Stack 

Pop Accumulator and Flags off Stack 

abled following the execution 
of next instruction. 

Processor is stopped; registers 
and flags are unaffected. 
(A) <- (data) 

No operation is performed; 
registers and flags are un· 
affected. 
(data) .... (A) 
(C) <- ((SP)) 
(B) .... ((SP) + 1) 
(SP) .... (SP) + 2 
(D) <- ((SP)) 

\ 

IE; .... I(SP; + i; 
(SP) <- (SP) + 2 
(H) .... ((SP)) 
{L~ -- ({SP) + 1) 
(SP) .... (SP) + 2 

(CY) <- ((SP))o 
(P) +- ((SP))2 
(AC) +- ((SP))4 
(Z) <- ((SP))6 
(S) .... ((SP))7 
(A) +- ((SP) + 1) 
(SP) +- (SP) + 2 

PUSH B Push Registers Band C on Stack ((SP) - 1) +- (B) 
((SP) - 2) +- (C) 
(SP) +- (SP) - 2 

PUSH 0 Push Registers 0 and E on Stack ((SP) - 1) +- (D) 
((SP) - 2) +- (E) 
(SP) +- (SP) - 2 

PUSH H Push Registers Hand L on Stack ((SP) - 1) .... (H) 
((SP) - 2) +- (Ll 
(SP) +- (SP) - 2 

PUSH PSW Push Accumulator and Flags on Stack ((SP) - 1) +- (A) 
((SP) - 2)0 <- (CY) 
((SP) - 2)1 +- 1 
((SP) - 2)2 +- (P) 
((SP) - 2)3 +- 0 
((SP) - 2)4 <- (AC) 
((SP) - 2)5 <- 0 
((SP) - 2)6 +- (Z) 

((SP) - 2)7.+- (S) 
(SP) ~. (SP) - 2 

SPHL Move Hand L to Stack Pointer (SP) +- (H) (Ll 

XTHL Exchange Top of Stack with Hand L (L) .... ((SP)) 
(H) .... ((SP) + 1) 

condition flags and standard rules 

There are five condition flags associated with the execution 
of instructions on the INS8080A. They are Zero, Sign, 
Parity, Carry, and Auxiliary Carry, and each flag is repre
sented by a l-bit register in the CPU. A flag is "set" by 
forcing the bit to 1, "reset" by forcing the bit to O. The bit 
positions of the flags are indicated in the PUSH and 
POP PSW instructions. 
Unless indicated otherwise, when an instruction affects a 
flag, it affects it in the following manner: 

ZERO (Z): If the result of an instruction has the 
value 0, this flag is set; otherwise, it is 
reset. 

SIGN (S): If the most significant bit of the result of 
the operation has the value 1, this flag is 
set; otherwise, it is reset. 

PARITY (P): If the modulo 2 sum of the bits of the 
result of the operation is 0 (that is, if the 
result has even parity), this flag is set; 

1678 

o 1 1 1 

1 1 o 1 

o 0 o 0 

o 1 

o 0 

o 1 

1 0 

1 1 

o 1 1 0 

1 0 1 1 
o 0 0 0 

o 0 1 1 
000 1 

000 1 

000 1 

o 0 0 1 

1 1 0 0 0 1 0 1 

1 1 0 1 0 1 0 1 

1 1 1 0 0 1 0 1 

1 1 1 1 0 1 0 1 

1 1 1 1 1 0 0 1 
1 1 1 0 0 0 1 1 

3 

3 

3 

10 
4 

10 
10 

10 

10 

10 

11 

11 

11 

11 

5 

18 

1·1·1·\·\· I 

otherwise, it is reset (that is, if the 
result has odd parity). 

CARRY (CY): If the instruction resulted in a carry 
(from addition) or a borrow (from 
subtraction or a comparison) out of the 
high-order bit, this flag is set; otherwise, 
it is reset. 

AUXILIARY 
CAR RY (AC): If the instruction caused a carry out of 

bit 3 and into bit 4 of the resulting value, 
the auxiliary carry is set; otherwise, it is 
reset. This flag is affected by single
precision additions, subtractions, incre
mimts, decrements, comparisons, and 
logical operations; however, AC is used 
principally with additions and increments 
preceding a DAA (Decimal Adjust Ac
cumulator) Instruction. 
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symbols and abbreviations 

The following symbols and abbrevia~ions are used in the 
subsequent description of the INS8080A instructions: 

Symbols 

A 

B 
C 
'0 
H 

l 
DOD, SSS 

byte 2 

byte 3 

port 

r, rl, r2 

Meaning 

Register A (Accumulator) 

Register B 

Register C 
Register 0 

Register H 

Registerl 
The bit pattern designating one of the registers 
A, B, C, D, E, H, l (ODD = destination, SSS = 
source): ' 

DOD or SSS 

111 

Register Name 

A 
000 
001 
010 
011 
100 
101 

The second byte of the instruction 

The third byte of the instruction 

B-bit address of an I/O device 

B 
C 
o 
E 
H 

l 

One of the registers A, 8, C, D, E, H, l 

physical dimensions 

Symbols 

PC 

SP 

A 
V
V 

+ 

* 

n 

NNN 

o 

x 
t 

Meaning 

16-bit program counter register (PCH and' pel 
are used to refer to the high-orderand low- . 
order 8 bits respectively.) 

16-bit stack pointer register (SPH and SPl are 
used to refer to the high-order and low-order 
8 bits respectively.) 

The contents of the memory location or regis
ters enclosed in the parentheses 
"Is replaced by" 

logical AND 

Exclusive OR 

Inclusive OR 

Addition 

Twos complement subtraction 
Multiplication 
"Exchange" 

The ones compleme,nt (for example, (A» 
The restart number O.through 7 

The binary representation 000 through 111 for 
restart nU"!1ber 0 through 7 respectively 
"Not affected" 
"Reset" 
"Set" 

Unknown 

Flags affected according to Standard Rules 

I: : : : : :: r:: J : : : ::: :1 ::1:::::: l:: ::l::: ::: -G 

Ceramic Dual-In-Line Package (D) 
Order Number INS8080AD 

Manufactured under one or more of the follOWing U.S. patents: 3083262. 3189758. 3231797. 3303356. 3317671. 3323071. 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765, 
3566218.3571630.3575609.3579059,3593069,3597640. 3607469, 3617859. 3631312, 3633052. 3638131. 3648071, 3651565.3693248, 

National Semiconductor Corporation 
2900 Semiconductor Dri ... , Santa Clara, California 95051, (408) 737-SOOO/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Induslrieslrasse 10, Wesl Germany, Tele, (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Eslate, Greenock, Scolland, Tele. (0475) 332511Telex 778-632 

National does not assume any responSibility for use of any CtlCUltry described; no wcuit patent licenses are implied; and National reserves the right, at any lime without notice, to chanle said circuitry. 
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~National 
a Semiconductor 

IDM2901A 4-Bit Bipolar Microprocessor 

General Description 
The IDM2901A 4-bit bipolar microprocessor slice is a 
cascadable device designed for use in Central Processing 
Units, programmable microprocessors, peripheral control
lers, and other "high-speed" applications where economy, 
hardware/software flexibility, and easy expansion are 
system prerequisites. The building-block architecture 
and microinstruction format of the IDM2901A permits 
efficient emulation of most digital-based systems. 

As shown in the simplified block diagram, the I DM2901A 
device consists of a 16-word by 4-bit 2-port RAM, a 
high-speed ALU, and the required shifting, decoding, 
and multiplexing circuits. The ~-bit microinstruction 
word is organized into three groups of three bits each -
the first group (bits 0 - 2) selects ALU source operands, 
the second group (bits 3 - 5) selects the ALU function, 
and the last group (bits 6 - 8) selects the destination 
register within the ALU. The slice microprocessor is 
cascadable with full look-ahead or ripple carry; all 
outputs are TR I-STATE® and four status-flag outputs 
are available. To minimize power consumption and to 
maximize speed and reliability, the 40-pin LSI chip is 
fabricated using state-of-the-art (Low-Power Schottky) 
technology. 

Block Diagram 

Features and Benefits 
• Multiple-address architecture improves system 

speed by providing simultaneous yet independent 
access to two working registers. 

• Multifunction ALU - performs addition, two sub
traction operations, and five logic functions on two 
source'operands. 

• Flexible data-source selection - for every ALU 
function, data is selected from five source ports for a 
total of 203 source operand pairs. 

• Left/right shift independent of ALU - an arithmetic 
operation and a left or right shift can be obtained on 
the same machine cycle. 

• Four status flags - carry, overflow, zero, and func
tional sign are available as outputs. 

• Expandable - Connect any number of IDM2901As 
together for longer word lengths. 

• Microprogrammable - three groups of 3 bits each for 
source operand, ALU function, and destination 
control. 

CLOCK -----~=_=_-----. 

A (READ) 
ADDRESS 

B (READ/WRITE) 
ADDRESS BADDRESS A 

DATA 
OUT 

D~~:~~ -r:===--1 

CARRY IN -

OUTPUT 
ENABLE 

© 1977 National Semiconductor Corp. 

ALU DATA SOURCE 
SELECTOR 

B-fUNCTION ALU 

OUTPUT DATA SELECTOR 
Y 

DATA OUT 

Cn+4 
F3 (SIGN) 
OVERFLOW 
F-IIIIOO 

DA-B20M77/Printed in U.S.A. 

-c 
3: 
N 
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Absolute Maximum Ratings Operating Range 
Storage Temperature -65°C to +150°C Ambient 
Temperature (Ambient) Under Bias -55°C to +125°C PIN Temperature Vce 
Supply Voltage to Ground Potential -0.5 V to +6.3 V I DM2901 A DC, PC O°C to +70°C 4.75 V to 5.25 V 
DC Voltage Applied to Outputs for IDM2901A DM, FM -55°C to +125°C 4.50 V to 5.50 V 
High Output State -0.5 V to +VCC max 
DC Input Voltage -0.5 V to +5.5 V 
DC Output Current, into Outputs 30mA 
DC I nput Current -30 mA to +5.0 mA 

Standard Screening (Conforms to MIL-STD-883 for Class C parts) 

MI L-STD-883 Level 

Step Method Conditions " DM,FM 

Inspection 2010 B 1000~ 100% 

Stabilization Bake 1008 C: 24-hour 150°C 100% 100% 

Temperature Cycle 1010 
C: -65°C to +150°C 

1000~ 100010 
10 cycles 

Ige 10,000 10OO~ 

Fine Leak 1014 A: 5 x 10.8 atm-cc/cm3 100% 100010 

Gross Leak 1014 C2: Fluorocarbon 100% 100% 

Electrical Test 
5004 See below for 

1000~ 1000~ 
Sub~roups 1 and 7 and 9 definitions of subgroups 

A .' ,,... 
. M.UUILIUllal vl,,;lt::t:III1I~ 

Group A Sample Tests 
Subgroup 1 LTPD = 5 LTPD = 5 
Subgroup 2 LTPD = 7 LTPD = 7 
Subgroup 3 

5005 
See below for LTPD = 7 LTPD = 7 

Subgroup 7 definitions of subgroups LTPD = 7 LTPD = 5 
Subgroup 8 LTPD = 7 LTPD = 7 
Subgroup ~ L TPD = 7 LTPD = 5 

Additional Screening for Class B Parts Group A ~ubgroups 
(as defined in MIL-STO-883, method SOOS) 

Temperature 
~ 

MI L-STO·883 
Level Subgroup Parameter 0 

I 
+oJ Step Method Conditions OMB, FMB 1 DC 2SoC 0 

Burn-In 101S D: 12SoC. 160 hours min 100""{' 2 DC I Maximum rated temperature ~ 

3 DC "0 
Electrical Test SOO4 I ~inimum rated temperature C 
Subgroup 1 100% 7 Function 2SoC 0 
Subgroup 2 100% 8 Function Maximum and minimum rated 0 
Subgroup 3 100% temperature E Subgroup 7 100% 9 Switching 2SoC Q) 
Subgroup 9 100""{' 

10 Switching Maximum rated temperature (J) 
Return to Group A Tests in Standard Screening 11 Switching Minimum rated temperature as 

c:: 
.2 
+oJ as 
Z 

Electrical Characteristics Over Operating Range I. 
Typ r. Symbol Description' Test Conditions (Note 1) Min (Note 2) Max Units 

~ IOH = -1.6mA; 
2.4 ~ I 

YO/Y1/Y2/Y3 

IOH = -1.0mA;.Cn+4 2.4 t; 
I VCC = min ' IOH = -800,uA; OVR/P 2.4 ~ 

VOH Output High Voltage V ~ VIN = VIH or VIL IOH = -600,uA; F3 2.4 r-
IOH = -600,uA; 

2.4 ~ 
RAMO,3/00,3 ~ 
IOH = -1.6mA;G 2.4 ~ 

1-
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Electrical Characteristics (cont'd.) 

I I I I Typ I I I I 
Symbol! Description Test Conditions (Note 1) 

1 
Min (Note 2) Max I Units 

Output Leakage Current . I I 
ICEX VCC = min; VOH = 5.5 V, VIN = VIH or VIL I 250 I f..LA for F = 0 Output 

10L = 20mA (Com'l) I 0.5 

I 

YOIY l/Y 2/Y3 

10L = 16mA (Mil); 
0.5 

YO/Y1IY2IY3 

VOL Output Low Voltage 
VCC = min; 10L = 16 mA; G/F = 0 0.5 

VIN = VIH or VIL 10L = 10 mA; Cn+4 
V 

0.5 

10L = 10mA; 
0.5 

OVRIP 

10L = 8mA; 
0.5 

F3/RAMO,3/QO,3 

VIH Input High Level 
Guaranteed input logical high voltage for all 

2.0 V inputs 

VIL Input Low Level 
Guaranteed input logical low voltage for all 

0.8 V 
inputs 

VI Input Clamp Voltage VCC = min; liN = -18mA -1.5 V 

Clock/DE/Cn -0.36 

I I 
I AoiAl/A2/A3 

I I' 
n "l'" 

I =~:~~ I I I 
80/81/82/83 

IlL !Inpu, Low Cu"en' 
VCC = max; DOiD 1 fD 2fD 3 -U . .:Sb 

VIN=0.5V 10/11/12/1 6 
mA 

-0.36 

13/14/15 -0.36 

17/1 8 -0.72 

RAMO,3/QO,3 (Note 4) -0.36 

Clock/OE 20 

AO/A1/A2/A3 20 

80/81/82/83 20 

IIH Input High Current 
VCC = max; DOlO 1 102/0 3 20 

VIN = 2.7V 10/11112116/18 20 
f..LA 

13/14/1 5/17 20 

I RAMO,3/QO,3 (Note 4) 100 

Cn 20 

II Input High Current VCC = max; VIN = 5.5 V 1.0 mA 

YOIY lIY21Y3 
Vo = 2.4 V 50 

Vo = 0.5V -50 
10ZH, Off State (High Impedance) 

VCC = max Vo = 2.4V f..LA 
10ZL Output Current (Note 4) 

100 

RAMO,3/QO,3 
Vo = 0.5V 
(Note 4) 

-360 

Y O/Y 1 IY 2/Y 3/G -30 -85 

Cn+4 -30 -85 

lOS 
Output Short Circuit Current VCC = 5.75V 

OVR/f5" -30 -85 mA 
(Note 3) Vo = 0.5 V 

F3 -30 -85 

RAMO,3/QO,3 -30 -85 

TA = 25°C 180 250 

DC 
T A = O°C to +70°C 180 265 

ICC Power Supply Current (Note 6) VCC = max TA = +70°C 180 230 mA 

OM 
TC = -55°C to +125°C 180 280 

TC = +125°C 180 190 

Note 1: For conditions shown as min or max, use the appropriate value speoified under Electrical Characteristics for the applicable 
device type. 

Note 2: Typicallirnits are at VCC = 5.0V, 25°C ambient, and maximum loading. 
Note 3: Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

Note 4: These are TRI-STATE outputs internally connected to PNP inputs. Input characteristics are measured with 16,7,8 in a state 
such that the TRI-STATE output is off (high-impedance). 

Note 5: "Mil" = IDM2901A OM, FM; "Com'I" = IDM2901A DC, PC. 

Note 6: Worst case ICC is at minimum temperature. 
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RAMO 

AWOR 
ADORES 

CLOCK 
CP 

DIRE 
DA 

INPU 

TH 
ST 

CONT 

.. .tr- to- ~RAM3 

~ 

IT. 1 

~. MUX MUX MUX MUX '" 

I I T 
AO>--- DO 0, 02 03 H 80 QO~ I I I T I 

'I A, >--- 16·BlT BV ""UPORT RAM ~., 1 =r i1fH'fH'fH'ft S A2 DATA OUT DATA OUT 82 
A3 ~ AO A1 A2 A3 WE \AN

M 
80 81 8283 H 83 8 WORD 

MUX MUX MUX MUX 

I I ADDRESS 

DO 0, 02 OJ I I 1 
E A LATCH I 
AOA1A2 AJj 

E 8 LATCH I 
I 80 81 82 831 

CP Q REGISTER QEN 

I I 
QO Q1 Q2 QJ 

1"" 
T Dit. 
~ Dit: 

DO:: 

~ ~IO 2·IN 2·IN 2·IN 2·IN J·IN 3·IN J·IN J·IN ALU MUX MUX MUX MUX MUX MUX MUX MUX ... SOURCE 
~11 OPERAND 

DECODE 
~12 I I I I >- ALU ~ RO R1 R2 R3 So S, S2 S3 H~ >- FUNCTION 

~~n+4 >- DECODE ,.. 
ARITHMETIC LOGIC UNIT (ALU) 

C>;- FO F1 F2 FJ f-<OVR 

I I I 
.1 I 

I 1 
II 
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~~1 l......(FJ 
MUX MUX MUX IIIIV 
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Architecture 
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Figure 1 shows a detailed block diagram of the 
IDM2901A. Observe that all data paths are 4 bits wide; 
however, the 4-bit slice can be cascaded to the number 
of bits required fora particular application. Although all 
parts of the bipolar device are important, the two key 
elements are the 16-word by 4-bit 2-port RAM and the 
high-speed ALU. 

Anyone of the 16 words in RAM can be read from the 
A-port (A3 - AO) or the B-port (B3 - BO); the selected 
word for the A-port is determined by the 4-bit A-address 
field, wherea~ the B-address field controls the output of 
the B-port. If the two address codes are identical, the 
same file data appears simultaneously at both output 
ports (A and B). 

When enabled by RAM EN, new data is written into the 
file "word" defined by the B-address field; the write 
function is implemented when the clock input is low. 

Each bit of data to be written is input via a 3-input 
multiplexer; this scheme permits shifting up one bit 
position (from LSB towards MSB), shifting down one 
bit position (from MSB towards LSB), or not shifting 
at all. A similar scheme is used when data is written into 
the "0" register. 

Each of the A and B data ports drives an associated 4-bit 
latch. These latches hold the RAM data while the clock 
input is low; consequently, any possibility of race 
conditions when writing new data is eliminated. 

The high-speed ALU can perform three binary arithmetic 
and five logic operations on the two 4-bit input words 
(R3 - RO and S3 - SO). The R-input field is driven from 
a 2-input multiplexer, whereas the S-input field is driven 
by a 3-input multiplexer. Both the R- and S-multiplexers 

Micro Code ALU Source 
Operands 

12 11 10 
Octal 

R S ,Code 

L -L L 0 A a 

L L H 1 A B 

L H L 2 0 a 

L H H 3 0 B 

H L L 4 0 A 

H L H 5 0 A 

H H L 6 0 a 

H H H 7 0 0 

Figure 2. ALU Source Operand Control 

have an inhibit capability, where no data is passed - this 
is equivalent to a "zero" source operand. Referring to 
figure 1, observe that the A-port output of the RAM and 
the 4-bit direct-data inputs (03 - DO) are connected to 
the R-input multiplexers; the S-input multiplexer has 
three inputs - one from the A-port of RAM, one from 
the B-port of RAM, and one from the a-register. 

With the foregoing input-multiplexer scheme, the inputs 
(A, B, 0, 0, and "Zero"), when taken in pairs, provide 
anyone of ten source operands for the ALU - AB, AD, 
AQ, AO, BD, BO, BO, DO, DO, and 00. When the A and 
B address' fields for RAM are identical, it is clear that 
certain combinations (AD/BD, AO/BO, and AO/BO) are 

- redundant; that is, the identical function is implemented 
for either operand. Only seven of the combinations are 
completely nonredundant. Eight of the ten combina
tions (source, operands) are implemented by the 
I DM2901 A microprocessor. The ALU source operands 
are seiected by three microinstruction inputs - iO, i 1, 
and 12. These inputs are defined in figure 2. Each of the 
pn:::cediny D and Q operands provides an essentiai 
function. The 0 input (direct-data) is used to load the 
working registers inside the 2901 device; also, this input 
source can be used to modify data files within the ALU. 
The O-register is an internal 4-bit data source that is 
well suited for a multiply/divide operation; however, for 
some applications, it can be used as a data-holding 
register or as an accumulator. 

The ALU is a high-speed arithmetic/logic operator that is 
capable of performing three binary arithmetic functions 
and five logic functions. Three microinstruction inputs 
(13, 14, and 15) are used to select one of the eight 
functions; these inputs, along with their octal codes, are 
defined in figure 3. 

Micro Code ALU 
Octal Function 

Symbol 

15 14 13 Code 

L L L 0 R Plus S R+S 

L L H 1 S Minus R S-R 

L H L 2 R Minus S R -S 

L H H 3 R OR S RVS 

H L L 4 RANDS Rf\S 

H L H 5 RANDS Rf\S 

H H L 6 R EX:OR S R ¥-S 

H H H 7 REX-NOR S R¥-S 

Figure 3. ALU Function Control 
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Normally,. the look-ahead carry mode is used when 
cascading the ALUs of several microprocessor devices. 
The carry generate (G') and carry propagate (p) outputs 
are suitable for use in a carry-look-ahead generator. A 
carry-out (Cn+4) is also generated and is available for 
use as the carry flag in a status register or as a ripple
carry output. Both carry-in (Cn) and carry-out (Cn+4) 
are active-high signals. Three other status-oriented 
outputs are available from the ALU; these are F 3, F = 0, 
and overflow (OVR). The F3 output is the most signifi- . 
cant (sign) bit of the ALU, and, without enabling the 
TRI-STATE outputs, it can be used to determine 
positive or negative results. When enabled, the, logic level 
of F 3 is identical to that of sign bit Y 3. The F = 0 output 
is used for zero detect; F = 0 is high when all F outputs 
are low. TheF = 0 output is of the open-collector type 
and can be wire ORed between microprocessor slices. 
The overflow (OVR) output is used to flag arithmetic 
operations that exceed the available twos-complement 
number range. When an overflow exists (Cn+3 and 
Cn+4 are of opposite polarity), the OVR output is high. 

Outputs from the ALU can be stored in the register file 
or the 0 register, or can be transmitted to the outside 
world. Eight possible destination codes are defined by 
microinstruction inputs 16, 17, and la; the various 
destination control codes are shown in figure 4. The 
4-bit data field (Y3- YO) is a TRI-STATE output that 
can be directly bus organized. The Y outputs are enabled, 
by OE; when this control signal is high, the V-outputs 
are TRI-STATEd. A 2-input multiplexer is also used at 
the Y -output port to select either the A port of RAM 
or the F output of the ALU; this selection is cor"ltrolled 
by the previously described microinstruction inputs (16, 
17, and la). 

As previously described, the RAM inputs (register file) 
are driven by a 3-input multiplexer. Thus, outputs from 
the ALU can be entered nonshifted, shifted up (towards 
MSB) one position (x 2), or shifted down (towards LSB) 
one position (-;- 2). The shifter is equipped with two 
ports - RAMO and RAM3; both ports consist of a 
TRI-STATE buffer-driver, each of which supplies one 
input to the foregoing multiplexer. In the shift-up (x 2) 
mode,'the RAM3 output driver and the RAMO multi
plexer input are enabled, whereas in the shift-down (-;- 2) 
mode, the RAMO output driver and RAM3 rTlUltiplexer 

input are enabled; in the no-shift mode, both' drivers are 
TRI-STATE and neither multiplexer input is enabled. 
The shifter is controlled by the 16, 17, and la micro
instruction inputs. 

The 0 register likewise is driven from a 3-input multi
plexer and the 0 shifter is equipped with two input/ 
output ports - 00 and 03. Operation of these two ports 
is similar to that of the RAM shifter, and the ports are 
controlled by 16, 17, and la. In the shift-up or shift-down 
modes, the 0 register is shifted in a specified direction 
with the input/output terminals of the register being an 
input (for a shift-up) or an output (for a shift-down). In 
the no-shift mode, the multiplexer may enter the ALU 
data into the 0 register; in this case, input/output lines 
of the register are TRI-STATE. 

The clock input shown in figure 1 controls the RAM, the 
A and B latches, and the 0 register. When the clock 
input is high, the A and B latches are open and data 
from the RAM outputs is allowed to pass through to the 
ALU or "Y" outputs. When the clock input is low, both 
latches are closed and the last data entered is retained. 
When the clock input is low and if the input control, 
code (16, 17, and la) has enabled a file-write operation, 
new data, as defined by the 4-bit B-address field, is 
written into the RAM file. When enabled, data is clocked 
into the 0 register on the low-to-high transition of the 
clock pulse. 

Source Operands and ALU Functions 
Anyone of eight source operand pairs can be selected 
by instructi,on inputs 10, 11, and 12 for use by the ALU; 
instruction inputs 13, 14, and 15 then control function 
selection for the ALU - five logic and three arithmetic 
functions. In the arithmetic mode, the carry input (Cn) 
also affects the ALU functions; the carry input has no 
effect on the "F" result in the logic mode. These control 
parameters (16 -10 and Cn) are summarized in figure 5 
to completely define the ALU/source operand functions. 

The ALU functions can also be examined on a task basis: 
that is, add, subtract, AND, OR, and so on. Again, in the 
arithmetic mode, the carry input will affect the result, 
whereas in the logic mode -it will not. Figures 6 and 7, 
respectively, define the various logic and arithmetic 
functions of the ALU; both carry states (Cn = Olen = 1) 
are defined in the function matrices. 

Figure 4. ALU Destination Control 

Micro Code RAM Function O-Reg. Function y RAM Shifter o Shifter 

IS 17 16 
Octal 

Shift Load Shift Load Output 
RAMO RAM3 00 03 Code 

L L L 0 X None None F~O F X X X X 

L L H 1 X None X None F X X X X 

L H L 2 None F.~B X None A X X X X 

L H H 3 None F~B X None F X X I X X 

H L L 4 Down F/2~B Down 0/2~0 F FO IN3 00 IN3 

H L H 5 Down F/2~B X None F FO IN3 00 X 

H H L' 6 Up 2F ~ B Up 20~0 F INO F3 INO 03 

H H H 7 I Up 2F ~B X None F INO F3 X 03 

x = Don't care. EI,ectrically, the shift pin is a TTL input internally conn'ected to aTRI-STATE output which is in the high-impedance state. 
B = Register Addressed by B inputs. 

Up is toward MSB. Down is toward LSB. 
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Figure 5. Source Operand and ALU Function Matrix 

12,1,0 Octal 0 i 1 2 j 3 4 5 I 6 i 7 

I~ 
I 

Source 
A,a A,B o,a O,B O,A O,A 0,0 0,0 

Octal ALU 
15,4,3 Function 

Cn ;:: L A+O A+8 0 8 A O+A 0+0 0 
0 R Plus S I 

Cn = H 0+1 A+8+1 0+1 8 + 1 A+1 0+A+1!0+0+1 0+1 

Cn = L O-A - 1 8-A-1 0-1 8 - 1 
I 

A - 1 A- 0 - 1 10- 0 - 1 -0-1 
1 S Minus R I 

Cn = H O-A 8-A 0 8 A A-O 0-0 -0 

Cn = L A - 0-1 A - 8 - 1 -0-1 - B-1 - A - 1 0- A - 1 0-0-1 0-1 
2 R Minus S 

Cn=H A-a A-8 -0 -8 -A O-A 0-0 0 

3 R OR S AVO AV8 0 B A OVA OVO 0 

4 RANDS A 1\.0 A 1\ 8 0 0 0 o I\. A 

I 
01\.0 

I 
0 

I 
5 RANDS AI\.O A I\. B 0 B A 01\. A 01\.0 0 

6 REX-OR S AVO AV-B a B A OVA OVO 0 

7 REX-NOR S AVO AV8 0: 8 A OVA OV-O 0 

+ = Plus; - = Minus; V = OR, I\. = AND; ¥ = EX-OR. 

Figure 6. ALU Logic Mode Functions (Cn Irrelevant) Figure 7. ALU Arithmetic Mode Functions 

Octal 

! 
Group Function Cn = 0 (Low) Cn = 1 (High) 

15,4,3/12,1,0 Octal 
15,4,a/12.1,o Group 

40 AI\O 
Function Group Function 

41 
AND 

AI\B 00 A+O A + 0+ 1 
45 DI\A 01 

ADD A+B ADD plus A + 8 + 1 
46 D 1\0 05 O+A ane 0+ A + 1 
30 AVO 06 0+0 0+0+ 1 
31 

OR 
AVB 02 0 0+ 1 

35 DVA 03 8 8 + 1 
36 . DVO 04 PASS 

A Increment 
A + 1 

60 AYO 07 0 0+1 
61 

EX-OR 
AYB 12 0-1 0 65 DYA 13 8-1 8 66 DVO 14 Decrement 

A -1 PASS 
A 

70 A ..... O 27 0-1 0 
71 

EX·NOR 
AVB 

22 - 0-1 75 DVA -0 
76 DVO 23 

1s Camp -8-1 2s Camp -8 
24 - A-1 (Negate) -A 

72 a 17 - 0-1 -0 
73 

INVERT B 
74 A 10 O-A -1 O-A 
77 IT 11 8 - A-1 8-A 
62 a 15 A - 0-1 A-O 
63 B 

16 . Subtract 0- 0-1 Subtract 0-0 
64 

PASS 
A 20 (15 Camp) A-0-1 (2s Camp) A-O 

67 D 21 A - 8-1 A-8 
25 o -A-1 O-A 

32 a 26 D -0-1 0-0 
33 

PASS 
B 

34 A 
37 D 

. 42 0 
43 

"ZERO" 
0 

44 0 
47 0 

50 1\0 
51 

MASK 
I\B 

55 I\A 
56 1\0 
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Logic Functions for G, P, Cn+4, 
and OVR 
When the IDM2901A is in the add or the subtract mode, 
four signals (G, P, Cn+4, and OVR) are available to 
indicate 'carry and overflow conditions. Based on the 
eight ALU functions, logic equations for these signals 
are as follows. (Note: The "R" and "S" inputs are 
selected according to figure 2.) 

Definitions (+ = OR): 

Po = RO + So GO = RoSO 

P,=R1+ S , 

P2 = R2 + S2 

P3 = R3 + S3 

Gl=R1S1 

G2 = R2S2 

G3 = R3S3 

C4 = G3 + P3G2 + P3P2G1 + P3P2P1GO + P3P2P1POCn 
C3 = G2 + P2G1 + P2P1GO + P2P1POCn 

Pinout Descriptions of 10M 2901A 
Pin functions for the I DM2901 A 4-bit slice microproces
sor are as follows: 

A3 - AO 4-bit address field used to select one of the 
file registers whose contents are displayed 
through the A port of RAM. 

la-Io 

4-bit address field used to select one of the 
file registers whose contents 'are displayed 
through the B port of RAM. When the clock 
is low, new data can be written into the 
selected B-port register. 

Nine instruction-control lines - 1011 1/12 
determine data sources of ALU, 13/14/15 
select ALU function, and 16/1711a select 
data inputs for the 0 register or the register 
file. 

Serves as shift data input/output lines for 
the most significant bit (MSB) of 0 register 
(03) and the register stack (RAM3). These 
lines are TRI-STATE outputs that connect 
to TTL inputs within the IDM2901A device. 
When the destination code, as defined by 
16/17/la, indicates an up-shift (octal 6 or 7), 
the TRI--STATE outputs are enabled; accor
dingly, the MSB of the 0 register is available 
on the 03 pin and the MSB of the ALU 
output is available on the RAM3 pin. Other
wise, these output lines are' TRI-STATE or 
serve as LS-TTL inputs. When a down·shift 
is indicated by the destination code, the 03 
and RAM3 pins are used as data inputs to 
the MSB of the 0 register or RAM. 

'5,4.3 Function P 

QoIRAMo These shift lines are similar to 03 and RAM3, 
except they operate on the least significant 
bit (LSB) of the 0 register and RAM. To 
transfer data for up- and down-shifts of the 
o register and the ALU, the 00 and RAMO 
pins are connected, respectively, to the next 
less·significant device (On and RAMn) in 
the cascaded chain. 

03 - DO A 4-bit data field that can be selected as a 
source of external data for ALU - DO is the 
least significant bit. 

Y3- Yo 4-bit output data of IDM2901A. These lines 
are TRI-STATE; when enabled, they provide 
either the ALU output or data from the A 
port of the register file - the selected source 
is determined by the destination code, as 
defined by 16,17, and la. 

GE When the Output Enable (OE) signal is high; 
the Y outputs are inactive; when the signal 
is active-low, the active high or low outputs 
are enabled. 

PIG 

OVR 

F=O 

CP 

Carry generate and propagate outputs - see 
figure a for logic equations. 

The overflow flag corresponds to the 
exclusive-OR of the carry·in and carry-out of 
the MSB of the ALU. When set high, it 
indicates that the result of an arithmetic 
twos-complement operation has overflowed 
into the sign bit - see figure a for the I'ogic 
equation. 

An open-collector output that goes high if 
all data lines (F3 - FO) are low, that is, the 
result of an ALU operation is zero. 

Carry-into ALU. 

Carry-out of ALU - see figure a for logic 
equations. 

Clock input. Outputs of Q register and file 
are clocked on low-to-high transition; the 
low interval of the clock input corresponds 
to the "write enable" period of the 16-by-4 
RAM, that is, the "master" latches of the 
register file. When the clock is low, the 
output latches store the data previously held 
at the RAM outputs; thus, synchronous 
master-slave operation of the register file is 
permitted. 

Most significant (sign) bit output of the 
ALU. 

OVR 

Note 1: G3 + P3G2 + P3P2G1 + P3P2P1PO(GO + Cn) Note 2: [P2 + G2P 1 + G2G1PO + G2G1GOCn1 V-(P3 + G3P2 + G3<32P1 + G3G2G1PO + G3G2G1GOCnl 

Figure 8. Logic Equations for Flag Outputs 
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Guaranteed Operating Conditions 
Over Temperature and Voltage 
When operated in a system, the timing requirements for 
the IDM2901A are defined in tables 1, 2, and 3. Table 1 
provides clock characteristics of the IDM2901A, table 2 
gives the combinational delay times from input to 
output, and table 3 specifies setup and hold times. If 
used according to the specified delay and setup times, 
the device is guaranteed to function properly over the 
entire operating range. Table 3 defines the time prior to 
the end of the cycle (Iow-to-high transition of clock 
pulse) that each input must be stable to guarantee that 
the correct data is written into one of the internal 
registers. 

Table 1. Cycle Time and Clock Characteristics 

Time 

Read-Modify-Write Cycle 
(time from selection of 
A, B registers to end of 
cycle) 

Maximum Clock Frequency to 
Shift Q Register (50% duty 
cycle) 

Minimum Clock Low Time 

Minimum Clock High Time 

Minimum Clock Period 

Table 2. Maximum Combinational Propagation Delays 
(all in ns; Cl ~ 50 pF) 

Commercial 

IDM2901A 

DC, PC DM,FM 

60ns 75ns 

20MHz 16MHz 

25ns 30ns 

2505 30ns 

60ns 75 ns 

Military 

IOM2901A DC, PC (G°C to +70°C; 5 V ± 5%) I IOM2901A OM, FM (-55°C to +125°C; 5 V ± 10%) 1:::>=::1 F = 0 ! I Shift Outputs I 
RL = I OVR ! I I 

! I ! F=O ! 
I Cn+4 ! G/P I RL = I OVR 

I Shift Outputs 
V F3 Cn+4 Gff V F3 

470 I RAMO 00 I 
I 

I I 470 I 
'RAMO 00 

From Input RAM3 Q3 I , RAM3 Q3 

A,B 70 65 65 60 70 65 70 - 85 80 80 75 85 80 85 -

D (arithmetic mode) 45 45 45 i 45 55 45 ! 50 - I 55 55 I 55 55 70 55 ME j 

D (I = X37) 45 45 - - 55 - ! 50 - 55 55 - - 70 - 60 -

Cn 32 32 20 - 40 30 35 - 40 40 25 - 50 35 45 -

12.1,0 55 50 50 45 60 50 60 - 70 60 60 55 75 i 60 75 -

15.4,3 50 50 50 45 55 50 50 - 60 60 60 55 70 60 60 -

18,7,6 25 - - - - - 30 30 30 - - - - - 40 40 

OE Enable/Disable 30/25 - - - - - - - 40/25 - - - - - - -

A Bypassing ALU (I = 2xx) 40 - - - - - - - 50 - - - - - - -

Clock j (Note 6) 60 60 60 50 60 55 60 35 75 75 75 65 75 70 75 45 

Table 3. Setup and Hold Times (all in ns) - Note 1 

CommerciallDM2901A DC, PC Military IDM2901A OM, FM 

(O°C to +70o C, 5 V ± 5%) (-55°C to +125°C, 5 V ± 10%) 

From Input Notes Setup Time Hold Time Setup Time Hold Time 

A, B Source 2,3,4,5 60, tpwL + 20 0 75, tpwL + 25 0 

B Destination 2,4 tpwL + 15 0 tpwL + 15 0 

D (arithmetic mode) 40 0 50 0 

D (I = X37) 5 40 0 50 0 

Cn 25 0 30 0 

12,1,0 45 0 55 0 

15,4,3 45 0 55 0 

la,7,6 4 tpwL + 15 0 tpwL + 15 0 

RAMO,3/QO,3 20 0 25 0 

Note 1: See figures 9 and 10. 
Note 2: If the B address is used as a source operand, allow for the" A, B Source" setup time; if it is used only for the destination 
address, use the "S Destination" setup time. 
Note 3: Where two numbers are shown, both must be met. 
Note 4: "tpwL" is the clock low time. 
Note 5: ova is the fastest way to load the RAM from the 0 inputs. This function is obtained with I = 337. 
Note 6: Using Q register as source operand in arithmetic mode. Clock is not normally in critical speed path when Q is not a sou tee. 

I 
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Set-Up and Hold Times (mimimum cycles from each input) 

Setup and hold times are defined relative to the low-to
high transition of the clock pulse. At all times, inputs 
must be stable from the setup time prior to the clock 
until the hold time after the clock - observe that all 

hold times are "zero." The set-up times allow sufficient 
time to perform the correct operation on the correct 
data so that the correct ALU data can be written into 
the corre~t register. 

l...--tpwL~ 

Cp --1-=------2-o~~~~~~~60~~~~~~~} (AHEAST,.", .. h',.-~-O-,--
A,a. 1 • 

I~ 

D~ 
1
"'--15 
~ 

I~ 

40 ~I~ I. 
~I 1 ~O 

45 ~~ 

I~ 
1....-25---.1~ 

Cn ______________________________ ~~~ 

Note: Numbers shown are rninimum data-stable times in nanoseconds for commercial product - see table 3 for detailed information. 

Figure 9. Setup Times for Input Parameters of IDM2901A 

,'--NOTE5 

CLOCK t~~::::::::::::::::::::::::::A::T::L-E-:AST-:~-~-~-~ -f!!!!I, -~1~6.~Blf!!!!I,T~C~PUf!!!!I,C~Y~C~LE~T~IM~E~ -~ -~ -~ -~ -.;-~ -~ -~c;;;;;.----l·~r 

----'I NOTE 1 20ns I~ 
~ .,.. • I AT LEAST -'I~ 

25ns 

A,B,D,I - ~6°---'1 
G, POUTPUTS 

~ 10 j-..-- NOTES 2, 4 
Cn FROM IDM2901A --~~~~~~~~~~~~~------...;..-------....:.-

LOOKA~gAxDF~f~~~~~~ ____ ~~ ...... ~~~~~~~~i;;;... ______ ...:.. _______ .....:_ 

1...- 40 NOTE 4 -.J 

Y OUTPUT 

1"-35 --.J 
SHIFT OUTPUTS 

SHIFT INPUTS 

. I~ 
SETUP 

Notes: 

1. This delay is the max tpd of the register containing A. B. D. and I. 

2. 10ns for look-ahead carry. For ripple carry over 16 bits use 2 x (Cn ..... Cn+4), or 60 ns. 

3. This is the delay associated with the multiplexer between the shift outP!Jts and the shift inputs on the IDM2901 A. 

4. Not applicable for logic operations. 

5. Clock rising edge may occur here if add and shift do not occur on same cycle. 

Figure 10. Switching Waveforms for 16-Bit System Assuming A. S, D. and I are Driven from Registers with the Same Propagation 
Delay and Clocked by the IDM2901A. (These are maximum times in nanoseconds using commercial·product specifications.) 

©IC MASTER 1978 1689 

J.... 

o ...... 
(,) 
::J 

"'C 
C 
o 
(,) 

E 
Q) 

en 
is 
c 
o 

...... 
as 
Z 



~ 

o ....... o 
:J 
"0 
c: 
o 
.2 
E 
Q) 

en 
as 
c: 
o 
+:: 
as 
Z 

1690 

r-----------------. r------------, r-------------, 
1 Vee I 

Vee 

R = 4k FOR IS/17 

R = 10k FOR All 
OTHER INPUTS 

lOUT 

All INPUTS OUTPUTS -- Vo/V 1/VZ/VJ; 
OO/OJ; RAMo/RAM3; 

I 
I 
I 

OUTPUT--F=O 

L _________________ J L __ ~~~~~~ ____ J _____________ ...J 

Figure 11. I nput/Output Current I nterface Conditions for I DM2901 A 

1k 

CLOCK >-_ .......... 

Vcc = 5.0V 
fREQUENCY = 100kHz 
TA -125·C 

14 

THIS CIRCUIT CONFORMS TO MlL·STO-883. 
METHOO t015, CONDITION O. 

15 

CP 

r----... -- VCC 

1OM290tA 

VCC GNO A3 AZ A1 

to 30 2 3 37 

o.l"FI 
-=- Vcc -=-

VCC_ ...... _ ....... 

Figure 12. Burn-In Circuit for IDM2901A 

Y2 

38 

VCC 

11 410· 
F=D 

35 560 

32 210 

34 560 
OVR 

33 410 
Cn-+4 

16 680 
03 

680 
RAM3 

Y3 

39 
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Connection Diagrams 

A3 
A2 
A1 

AO 
16 

18 
17 

RAM3 

RAM:! 
VCC 
F=O 

10 
11 

12 
CP 

03 
80 

81 
82 

83 

DIP (TopViewl 

Cn+4 
G 
F3 
GNO 
Cn 

14 

15 
13 

DO 
01 

02 
03 

00 

NOTE: PIN liS MARKED FOR ORIENTATION. 

Physical Dimensions 

0.032 
108131--, 

RAQ 

151.J08} 
MAX 0.520 

tll.2081 
SQUARE 

Flat P_ (Top Viewl 

18 16 

17 AO 

RAM3 Al 
CP A2 

RAMO A3 

VCC DE 
F=O Y3 

10 

0 
Y2 

11 Yl 

12 Yo 

03 P 
GNO OVR 

NC Cn +4 

80 G 
81 F3 
82 GND 

83 Cn 
00 14 
03 15 
02 13 
01 DO 

NOTE: BOTH GROUNDS (PINS 12 and 27) 
MUST BE CONNECTED. 

T 
1.05 
1.07 

I 

l~..........--...===* 
0.050 

11.2701- 5.842 

II ~ _~_M~~'~~~i~~ 
__ ---'-..i...-___ -' 0.008-0.012 I ',-

0.600 10.203-0.3051 0.050 0.010 0.100 '0.010 , ' 0.018 0.002' 0 ~i5 

.007 

T {1~.::J - - ,- (1.210 0.254) t2.'S40 0.254) - "- (0.457 00511 - - (3:175) 

Ordering Information 

Package 
Type 

Molded DIP 
Hermetic DIP 
Hermetic DIP 

Hermetic Flat Pack 
Dice 

Temperature 
Range 

O°C to +70°C 
O°C to +70°C 

_55°C to +125°C 
-55°C to +125°C 

O°C to +70°C 

Order 
Number 

IDM2901APC 
IDM2901ADC 
IDM2901ADM 
IDM2901AFM 
IDM2901AXC 

.045 

.055 

.071 

.091 

1 

Manufactured under one or more of the follOWing U.S. patents: 3083262, 3189758, 3231797. 3303356, 3317671. 3323071. 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897. 3557431, 3560765. 
3566218. 3571630. 3575609. 3579059. 3593069. 3S97640. 3607469, 3617859. 3631312, 3633052. 3638131. 3648071, 3651565. 3693248. 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-50001TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does not assume any rpsponsibility for use of any circuitry described; no circuit patent licences are implied; and National reserves the right, at any time without notice, to change said circuitry. 
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I~ Pub.No.426305290~01B 

ISP-8AJ600 single-chip 8-bit n-channel microprocessor (SCIMP-II) 

general description 
SC/MP (Simple Cost-effective MicroProcessor) is a 
single-chip 8-bit microprocessor packaged ina stan
dard, 40-pin, dual-in-line package. 

N-channel, silicon gate, depletion mode standard
process technology ensures high performance, high 
reliability, andhigh producibility. 

SC/MP is intended for use in general-purpose applica
tions where cost per function is a most significant 
criterion. But cost efficiency is only a part of SC/MP's 
story. It goes on to include a variety of useful 
functions that are not even provided by some of the 
expensive microprocessors, like self-contained timing 
circuitry, 16-bit (65k) addressing capability, serial or 
parallel data-transfer capability and common memory I 
peripheral instructions. The built-in features in con
junction with the low initial cost describe what 
SC/MP really is - a microprocessor specifically 
designed to provide the simplest and most efficient 
solution to many application requirements. 

customer benefits 
• Simpler interfacing 

• Bidirectional TR I-STATE® 8-bit data bus 

• TTL-compatible input/output interface 

block and connection diagrams 

© 1977 National Semiconductor Corp. 

• Si-gate N-channel ion-implant process 

• Direct Memory Access (DMA) and multiprocessor 
capabi I i ties 

• Handshake bus-access control on chip 

• Simplified programming 
• Multiple addressing modes - program-counter

relative, immediate data, indexed, auto-indexed, 
and implied 

• Direct control output 
• Three user-accessible control-flag outputs 

• Simpler 1/0 hardware 
• Separate serial-data input and output ports 

• Two sense inputs 
• Direct interfacing to standard memory parts 

• Simplified timing hardware 
• On-chip clock generator 

• Interface flexibility 
,. Capability to interface with memories or peri

pherals of any speed 

• Large system capability 
• Address capability to 65k bytes of memory 

• Simplified power requirements ' 
• Single 5-volt supply 
• Low power 

• Lower cost 
• Plastic package 

NWDS 
NRDS 

NENIN 
NENOUT 

NBREO 
NHOlO 

NRST 
CO NT 

OB7 
086 
DB5 
DB4 
DBJ 
DB2 
OBI 
DBO 

SENSE·A 
SENSE·B 
FlAG·O 

GND 

vee 
NADS 
XOUT 
XIN 
ADll 
AD10 
AD09 
AD08 
AD07 
AD06 
AD05 
AD04 
ADOJ 
AD02 
ADOI 
ADOO 
SIN 
SOUT 
FlAG·2 
flAG·' 

SC/MP-II Pin Configuration 

DA·B20M37/Printed in lJ.S.A. 

tn _. 
::s 

CC -cp 
9--. 
-C 
Q) 
I cr _. ,.. 

::J 
I n ::s

O) 
::s 
::s 
CD -
3 _. 
n a -c a 
n 

m 
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~ en' 
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s: 
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applications absolute maximum ratings (Note 1) 

• Test Systems and Instrumentation • Process Controllers Voltage at Any Pin .. , .......... -0.5V to +7.0V 

• Machine Tool Control • Terminals 

• Small Business Machines • Traffic Controls Operating Temperature Range ........ O°C to +70°C 

• Word Processing Systems • Laboratory Controllers Storage Temperature Range ....... -65°C to +150°C 
• Educational Systems • Sophisticated Games 

• Multiprocessor Systems • Automotive Lead Temperature (Soldering, 10 seconds) ..... 300°C 

dc electrical characteristics (TA = o°c to +70°C, VCC = +5V ± 5%) 

Parameter Conditions Min. Max. Units 

INPUT SPECIFICATIONS 

All Input Pins Except VCC and GNO 
Logic "1" Input Voltage 2.0 VCC V 

Logic "0" Input Voltage -0.5 0.8 V 

I nput Capacitance 
(All pins except VCC and GNO) 10 pF 

Supply Current TA = 25°C 

ICC outputs unloaded 45 rnA 

TA = O°C 
outputs unloaded 50 rnA 

OUTPUT SPECIFICATIONS 

"TRI-STATE®" Pins (NWOS, NROS, 
OBO- OB7, AOOO-A011) 

Logic "1" Output Voltage lOUT = -100pA 2.4 V 

Logic "0" Output Voltage lOUT = 2.0mA 0.4 V 

NAOS, FLAG 0 - 2, SOUT, NENOUT 
Logic "1" Output Voltage lOUT = -100pA VCC -1 V '-

0 
Logi lutput Itage lOUT 

..... 
'0 

Logic "0" Output Voltage lOUT = 2.0mA 0.4 V 
'::s 
~ 
c 

NBREQ (Note 2) 0 
Logic "0" Output Voltage lOUT = 2.0mA 0.4 V 0 

Logic "1'! Output Current O~VOUT~VCC ±10 pA E 
Q) 

CJ) 
XOUT 

Logic "1" Output Voltage lOUT = -100pA 2.4 V ~ 
C 

.ogil ItPI 'oltage lOUT rnA V .2 ..... 
~ z, 

:11 
~ 
~ 
~ 
".~ 7:: 
~ 
~.~ 
7:: 
~ 
~ 

1-
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ac electrical characteristics [T A = o°c to + 70°C, VCC = +5 V ± 5%, 1 TTL Load (Note 3)] 

Parameter Conditions Min. Max. 
I 

Units I 
fx 0.1 4.0 MHz 

R = 240n ± 5% (figure 2B) 2.0 4.0 
I 

MHz 
C = 300pF ± l00A> 

TC (Note 4) 
I 

500 ! ns 

Microcycle I 1 J,lS 

External Clock I nput (see figure 2A) 1 
TWO I 120 ns 

TWl 120 ns 

XOUT/ADS Timing Relationship 
(see figure 3) 

TH (ADS) 100 225 ns 

Address and I nput/Output Status I 
(see figures 5 and 6) 

TDl (ADS) 3TC/2 ns 

TW (ADS) (TC/L.) - 50 ns 

TS (ADDR) (TC/2) -165 ns 

I TH (ADDR) I 50 I I ns 

TS (STAT) (TC/2) -150 ns 

TH (STAT) 50 ns 

TH (NBREQ) 0 ns 

Data Input Cycle (see figure 5) 
TO (RDS) 0 ns 

TW (RDS) TC+50 ns 

TS(RD) 175 ns 

TH (RD) 0 ns 

TACC (RD) 2TC - 200 ns 

Data Output Cycle (see figure 6) 
TO (WDS) TC -50 ns 

~ 
TW (WDS) TC ns 

0 TS(WD) (TC/2) - 200 ns ..... 
0 TH (WD) 100 ::l ns 

"C 
c: Input/Output Cycle Extend 
0 (see figure 7) 
.2 TS (HOLD) 200 ns 
E TDl (HOLD) 130 275 (l) ns 
en TD2 (HOLD) 350 ns 
a; TW (HOLD) 00 ns c: 

TH (HOLD) .2 0 ns - I 

as Bus Access (see figu,re 4) 
Z TO (NENOUT) 150 ns 

TD2 (ADS) TC12 3TC/2 ns 

:.= TH (NENIN) 0 ns 

~ :.' Output Load Capacitance 

~ XOUT 30 pF 
:c 

All Other Output Pins ~ 75 pF 
:.: Note 1: Maximum ratings indicate limits beyond which damage may occur. Continuous operation at these limits is not intended and should be 
~ limited to those conditions specified under electrical characteristics. - Note 2: NBREQ is an input/output signal that requires an external resistor to Vee. 

I 

I 
~ , Note 3: All times measured from valid Logic "0" level = 0.8 V or valid Logic "1" level = 2.0 V. 

! Note 4: Te is the time period for two clock cycles of the on-chip or external oscillator (Te = 2/f,,). Refer to paragraph titled Timing Control - for detailed definition. .. : 
Note 5: All times measured with a 50% dutY cycle on the external clock. 
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functional description 
SC/MP is a self-contained general-purpose microprocessor 
designed for ease of implementation in stand-alone, DMA 
(Direct Memory Access), and multiprocessor applications. 
Communications between SC/MP and external memory! 
peripheral devices are effected via a 12-bit dedicated 
address bus and an' 8-bit bidirectional data bus. During 
the address interval of each input/output cycle, SC/MP 
employs both busses to provide a 16-bit address output: 
the 12 least significant address bits are sent out over t~e 
12-bit address bus and the 4 most significant address bits 
are sent out over the 8-bit data bus along with 4 status 
bits. Separate strobe outputs from SC/MP (NADS, 
NWDS, NRDS) indicate when valid address information 

is present on the two busses, and when valid input/ 
output memory or peripheral data are present on, the 
8-bit bus. To further extend flexibility of application, 
serial data input/output ports are also provided so that 
serial data transfers can be effected under program 
control. The remaining input/output signals shown in 
figure 1 are dedicated to general-purpose control and 
status functions, including initialization, bus manage
ment, microprocessor halt, interrupt request, input/ 
output cycle extension, and user-specified hardware/ 
software interface functions. A detailed description of 
each input/output signal is provided in table 1. 

4MSB 
ADDRESS • 

_________ ... ___ .... , CJ 12·BIT 

... 'ADDRESS 

XIN 

XOUT 

: 
c.:I. 

~ 
en 
ii: 

.... . ................... 
OUTPUT ADDRESS 

(HIGH) 

PROGRAM COUNTER 
(HIGH) 

POINTER REGISTER 1 
(HIGH) 

PROGRAM COUNTER 
(LOW) 

POINTER REGISTER 1 
(lOW) 

w .. .a~------------.. ~ l-
ii: 
3: 

POINTER REGISTER 2 
(HIGH) 

POINTER REGISTER J 
(HIGH) 

4-BIT 
INCREMENTER 

POINTER REGISTER 2 
(lOW) 

POINTER REGISTER J 
(lOW) 

!~~ESS I :::~: 5 >------1 
NENOUT 

DATA 
I/O 
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f 
N::~~ 6 

NWDS 

NRDS >----1 

GATING AND 
-~----~FUNCTION 

CONTROL 
CONT 8 >----1 

NRST 7 >---1 

INSTRUCTION 
DECODE 

AND 
CONTROL 

I/O STATUS 
(4 BITS) 

8·BIT DATA I/O 

FIGURE 1. SC/MP-II Detailed Block Diagram 

SOUT 

SENSE AI 
INTERRUPT 
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Signal 
Mnemonic 

NRST 

CONT 

NBREQ 

NENIN 

NENOUT 

NADS 

NRDS 

NWDS 

NHOLD 

SENSE A 

SENSE B 

SIN 

SOUT 

FLAGS 
0,1,2 

ADOO-
AD11 

TABLE 1. Input/Output Signal Description 

Functional Name 

Reset Input 

Continue Input 

Bus Request Input/Output 

Enable Input 

Enable Output 

Address Strobe Output 

Read Strobe Output 

Write Strobe Output 

Input/Output Cycle Extend 
Input 

Sense/Interrupt Request 
Input 

Sense Input 

Serial Input to E Register 

Serial Output from E 
Register 

Flag Outputs 

Address Bit 00 through 
Address Bit 11 

Description 

Set high for normal operation. When set low, aborts in-process 
operations. When returned high, internal control circuit zeroes 
all programmer-accessible registers; then, first instruction is 
fetched from memory location 000116. 

When set high, enables normal execution of program stored in 
external memory. When set low, SC/MP operation is suspended 
(after completion of current instruction) without loss of internal 
status. 

Associated with SC/MP internal allocation logic for system bus. 
Can be used as bus request output or bus busy input. Requires 
external load resistor to V CC. 

Associated with SC/MP internal allocation logic for system bus. 
When set low, SC/MP is granted access to system busses. When 
set high, places system busses in high-impedance (TRI-STATE®) 
mode. 

Associated with SC/MP internal allocation logic for system bus. 
Set low when NENIN is low and SC/MP is not using system 
busses (NBREQ-high). Set high at all other times. 

Active-low strobe. While low, indicatesthat valid address and 
status output are present on system busses. 

Active-low strobe. On trailing edge, data are input to SC/MP from 
8-bit bidirection,al data bus. High-impedance (TRI-STATE®) 
output when input/output cycle is not in progress. 

Active-low strobe. While low, indicates that valid output data are 
present on 8-bit bidirectional data bus. High-impedance (TRI
ST ATE®) output when input/output cycle not in progress. 

When set low prior to trailing edge of NRDS or NWDS strobe, 
stretches strobe to extend input/output cycle; that is, strobe is 
held low until NHOLD signal is returned high. 

Serves as interrupt request input when SC/MP internal IE 
(Interrupt Enable) flag is set. When IE flag is reset, serves as user
designated sense condition input. Sense condition testing is 
effected by copying status register to accumulator. 

User-designated sense-condition input. Sense-condition testing is 
effected by copying status register to accumulator. 

Under software control, data on this iine are right-shifted into E 
register by execution of SIO instruction. 

Under software control, data are right-shifted onto this line from 
E register by execution of SIO instruction. Each data bit remains 
latched until execution of next SIO instruction., 

User-designated general-purpose flag outputs of status register. 
Under program control, flags can be set and reset by copying 
accumulator to status register. 

Twelve TRI-STATE® address output lines. SC/MP outputs 12 
least significant address bits on this bus when NADS strobe is low. 
Address bits are then held valid until trailing edge of read (NRDS) 
or write (NWDS) strobes. After trailing edge of NRDS or NWDS 
strobe, bus is set to high-impedance (TRI-STATE®) mode until 
next NADS strobe. 

NOTE: 

The 8-bit bidirectional data bus is set to the high-impedance (TRI-STATE®) mode except when it is actually in 
use by SC/MP (NADS, NRDS, or NWDS low). During the addressing interval of each input/output cycle (NADS 
low), SC/MP provides address and status outputs over the bus; during the ensuing data-transfer interval (NRDS or 
NWDS low), 8-bit input or output data bytes are routed over the bus. 
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TABLE 1. Input/Output Signal Description (Continued) 

Signal Mnemonicl 
Pin Designation 

Output at NADS Time Input at 
NRDS Time 

Output at 
NWDS Time Functional Name Description 

. DBa Address Bit 12 Fourth most significant bit of 16-bit 
address. 

OB1 Address Bit 13 Third most significant bit of 16-bit 
address. 

OB2 Address Bit 14 Second most significant bit of 16-bit 
address. Input data 

are expected 
on the eight 
(OBO-OB7) 
lines. 

Output data 
are valid OB3 

DB4 

Address Bit 15 

R-Flag 

Most significant bit of 16-bit address. 

When high, data input cycle is start
ing; when low, data output cycle is 
starting. 

on the eight 
(OBO-OB7) 
lines. 

OB5 I-Flag When high, first byte of instruction 
is being fetched. 

OB6 O-Flag When high, indicates delay cycle is 
starting; that is, second byte of OL Y 
instruction is being fetched. 

OB7 H-Flag When high, indicates that Halt 
Instruction has been executed. (In 
some system configurations, the H
Flag output is latched and, in 
conjunction with the CONTinue 
input, provides a programmed halt.) 

Note: The DBa through OB7 
(A012-HFLG) lines are a 
high-impedance (open circuit) 
load when SC/MP does not 
have access to the input/ 
output bus. 

DRIVERS AND RECEIVERS 

Equivalent circuits for SC/MP drivers and receivers are 
shown below. All inputs have static charge protection 
circuits consisting of an RC filter and voltage clamp. 
These devices still should be handled with care, as the 
protection circuits can be destroyed by excessive static 
charge. 

RECEIVER DRIVER 
r----------------------------i 

NRST : ~ HVCC 

i ~I~NT ~ ---1 --i I NWDS 
SEN A ~Tl ---.J' I NRDS 
SEN B : -. i 

NENI.~·~D ~HccGND i :~~U.T 
NHDLD I ---.J I FLG 0-2 

I -. I SOUT 
: GND"" p GND i 
I ~ WCC I 

1 ~. GND --i 1 

NBREQ~ D~D7 
I --i: 
i r SIG GND GND I 

I GND vHi i ~ --i : . 
xlN~l ~ : ADDRO-tt 

i GND GND : 

1: -I~VCC ! 
+-------~C>XOUT 

: -I GND ! 
I I L ___________________________ ~~ 

= INPUT -JoM ~ I [:f]PROTECTION = T= tOns 

GND 

SC/MP-II Driver and Receiver Equivalent Circuits 
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TIMING CONTROL 

All necessary timing signals are provided by a three-stage 
inverter ring oscillator contained on the SC/MP chip. 
Two control pins, XIN and XOUT, permit the frequency 
of the oscillator to be controlled by any of the following 
methods: 

1. By leaving the XOUT pin unterminated and driving 
the XIN pin with an externally generated TTL clock 
that conforms to the parameters shown in figure 2A. 
For this method, the frequency of the oscillator is 
equal to the frequency of the external clock input. 

2. By connecting a resistor-capacitor feedback network 
between the XIN and XOUT pins and GNO as shown 
in figure 2B. 

3. By connecting a crystal with low-pass filter network 
between the XIN and XOUT pins and GNO as shown 
in figure 2C (for above 1 megahertz) or figure 20 (for 
1 megahertz or below). For th is method, the frequency 
of the oscillator is equal to the resonant frequency of 
the crystal and the low-pass filter prevents unwanted 
harmonic oscillations. 

I n addition to illustrating appropriate frequency-control 
networks for the on-chip oscillator, figures 2A through 
20 also show how an optional driver may be used to 
derive a system clock from the oscillator signal present 
at the XOUT pin. For reference purposes, the timing 
relationship between the XOUT signal and the NAOS 
strobe is shown in figure 3. 

In the discussions that follow, instruction execution and 
input/output timing are described in terms of microcycles. 

1697 

s.... 
o ...... 
(,) 
:l 
"0 
c: 
o 
(,) 

E 
Q) 

(f) 

as 
c: 
o 

...... as 
Z 



L-

o ...... 
(.) 
::J 
'0 
c 
o 
(.) 

E 
(J) 

C/) 

as 
c 
o 

...... 
as 
Z 

1698 

The time interval of a microcycle is four times the period of the oscillator; that is: 
period of one microcycle = 2T C 

TC = 2(_1_) = 2(_1_) = 2(_1_) 
fosc f res fXIN 

where: 
TC = time period for two cycles of on-chip or external oscillator 

fosc = frequency of on-chip oscillator 
f res = resonant frequency of crystal connected between XIN and XOUT pins 

fXIN i frequency of external clock applied to XIN pin 

A. External Clock Input 

EXTERNAL ___ D ... ~ 
CLOCK V- XIN 

OPTIONAL 
DRIVER SC/MP 

OPTIONAL ...~ 
SYSTEM - - - - ~= I- - _. XOUT 
CLOCK '. 

EXTERNAL CLOCK PARAMETERS 

B. Resistor-Capacitor Feedback Network 

SC/MP 

XIN XOUT 

NOTE: 100.;;; R.;;; 2k 

Typical Oscillator Frequency 
vs RC Time Constant 

2000 I 
1800 

1600 J 

1400 I 
1200 J 

V 1000 
/ 800 

/'f' 
600 /'f" 
400 

/ 
200 / 
oL-~~~--L-~~~--L-~~ 

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

CLOCK PERIOD l1/fMHz) 

FIGURE 2. Frequency Control Networks for On-Chip Oscillator 

C. Crystal with Low-Pass Filter (Above 1MHz) 

SC/MP 

XIN XOUT 

OPTIONAL 
DRIVER 
~, OPTIONAL 

-.. ,~- - SYSTEM 
",,- CLOCK 

1 

Suggested values for Crystal with Low-Pass Filter Network. 

Crystal Rp C1 R1 

2MHz 100kn 56pF lkn 
3.58MHz 100kn 27pF lkn 
4MHz 100kn 27pF lkn 
XTAL is parallel resonant with maximum series resonance equal 
to 1 kn.. 

D. Crystal with Low-Pass Filter (1 MHz or Below) 

SC/MP 

XIN XOUT 

1 YY,;1 OPTIONAL DRIVER 
R2 R2 101 h OPTIONAL 

-4. ... "'" __.A ... ... .11 ~ ... III) ... _ _ _ SYSTEM " " "1 "".... II .-- CLOCK 
XTAL 

:tC2 ~C2 

XDUTU~¥: 
NADS \~ 

FIGURE 3. XOUT/NADS Timing Relationship 
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INSTR UCTION FORMAT 

The SC/MP instruction repertoire includes both single
byte and double-byte instructions. A s_ingle-byte instruc
tion consists of an 8-bit operation code that specifies an 
operation that SC/MP can execute- without further 
reference to memory. A double-byte instruction consists 
of an 8-bit operation code and an 8-bit data or displace
ment field. When the second byte represents a data field, 
the data are processed by SC/MP during execution of the 
instruction, thereby eliminating the need for further 
memory references. When the second byte represents 
a displacement value, it is used to calculate a memory 
address that will be accessed (written into or read from) 
during execution of the instruction (refer to Addressing). 

DATA STORAGE 

As shown in figure 1, SC/MP provides ten internal 
registers, seven of which are accessible to the program
mer. The purpose and function of these registers are 
described below. 

Program Counter - The program counter is a 16-bit 
register that contains the address of the instruction being 
executed. The contents of this register are automatically 
incremented by one just before each instruction is fetched 
from memory to enable sequential execution of the 
stored instructions. Under program control, the contents 
of this register also may be modified or exchanged with 
the contents of a pointer register to effect subroutine 
calls and program branches. 

NOTE: 
The 16-bit address output of the program counter 
consists of a 4-bit high-order address and a 12-bit 
low-order address. When the program counter is 
incremented at the start of each instruction fetch 
input/output cycle, only the 12 low-order bits are 
affected; no carry is provided to the 4 high-order 
bits. For systems employing memories of 4k or 
less, the high-order bits can be ignored as they are 
set to 000016 following initialization. For systems 
employing larger memories, the contents of a 
pointer register can be modified to select the 
desired 4k block of memory. 

Pointer Registers - The pointer registers are 16-bit 
general-purpose registers that normally are loaded under 
program control with reference addresses that serve as 
page pointers, stack pointers, and subroutine pointers. In 
applications having minimal memory addressing require
ments, these registers may be used alternately as data 
storage registers. 

NOTE: 
When interrupt requests are enabled, pointer 
register 3 is automatically referenced by the internal 
microprogram for formation of the starting address 
of the user-generated interrupt service routine. 
(See figure 9.) I n this case, the contents of pointer 
register 3 -must be set to one less than the memory 
location of the first instruction in the interrupt 
service routine. 

Accumulator - The 8-bit accumulator (AC) is the pri
mary working register of SC/MP. It is used for performing 
and storing the results of arithmetic and logic operations 
as well as for data transfers, shifts, rotates, and data 
exchanges with the program counter, the pointer regis
ters, and the status register. 
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Extension Register - The extension register is used both 
for serial input/output data transfers and with the 
accumulator to effect arithmetic, logic, and data-transfer 
operations. If the second byte of an indexed qr auto
indexed memory-reference instruction (refer to Addres
sing) equals -12810, the contents of the extension 
register are used as the displacement value for address 
formation. 

Status Register - The status register provides storage for 
arithmetic, control, and software- status flags. For more
detailed information on the function of this register, 
refer to Status Register under the description of the 
Arithmetic and Logic Unit. . 

Instruction Register - The 8-bit instruction register is 
not accessible to the programmer. During the fetch phase 
9f each instruction cycle, this register is loaded with the 
8-bit instruction operation code retrieved from memory 
(for a single-byte instruction or the first byte of a 
double-byte instruction). 

Data Input/Output Register - The data input/output 
register is not accessible to the programmer. It is used for 
temporary storage of all input/output data received via 
or transmitted over the 8-bit bidirectional data bus 
during the data-transfer interval of each input/output 
cycle (NRDS or NWDS low). 

Address Register - The 16-bit add ress register is not 
accessible' to the programmer. It is used for temporary 
storage of the 16-bit address transmitted during an input/ 
output cycle. 

ARITHMETIC AND LOGIC UNIT 

The Arithmetic and Logic Unit (ALU) provides the data
manipulation capability that is an essential feature of 
any microprocessor. The operations _ provided by the 
ALU include OR, XOR, increment, decrement, binary 
addition, and decimal addition .. For decimal addition, 
the data inputs to the ALU are treated as two 4-bit BCD 
digits, thereby eliminating the program-storage and 
execution time required to perform BCD to binary 
conversion. 

BUS TR,ANSFER LOGIC 

The bus transfer logic processes the gating and function 
control outputs of the instruction-decode logic to 
provide the shift-right (with link, without link, or with 
serial input data), rotate (with or without link), and 
bus-exchange functions necessary for data movement 
between the SC/MP internal read and write busses. A 
general summary of the data-manipulation capabilities 
available to the programmer follows. 

1. Either the low-order or the high-order byte of any 
pointer register can be exchanged with the contents of 
the 8-bit accumulator. Thus, data exchanges between the 
pointer registers can be effected one byte at a time via 
the accumulator. 

2. The contents of the program counter can be directly 
exchanged with the contents of any pointer register. 

3. The contents of the extension register can be loaded 
into the accumulator or can be exchanged with the 
contents of the accumulator. When the accumulator is 
loaded from the extension register, the original contents 
of the accumulator are lost. 
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4. The contents of the status register can be copied into 
the accumulator to enable status modification or condi
tional-branch testing. When the status register is copied 
into the accumulator, the contents of the status register 
are not altered but the original contents of the accumu
lator are lost. 

5. The contents of the accumulator can be copied into 
the status register to change the outputs of the status 
register, except for status bits 4 and 5 (Sense A and 8 
inputs to SC/MP). Since these are read-only bits, they 
are not affected by data movements internal to SC/MP. 
Copying the accumulator into the status register does 
not alter"the contents of the accumulator. 

NOTE: 
The flag 0, 1, and 2 outputs of the status register 
serve as latched flags; in other words, they are set 
to the specified state when the contents of the 
accumulator are copied into the status register, and 
they remain in the specified state until the contents 
of the status register are modified again under 
program control. 

STATUS REGISTER 

The function of each bit in the status register is described 
briefly below. 

7 6 5 4 3 2 1 0 

CY/L OV S8 SA IE F2 F1 FO 

User Flag 0 - User-assigned general-purpose status bit for 
implementation as software status bit or in system 
control applications. This status bit is available as an 
external output from SC/MP. 

User Flag 1 - Same as User Flag O. 

User Flag 2 - Same as User Flag O. 

Interrupt Enable Flag - Internal status bit that is set 
and reset under program control. When set, SC/MP 
recognizes external interrupt requests received via Sense 
A input. When reset, inhibits SC/MP from recognizing 
interrupt requests. 

Sense A - General-purpose status input for sensing 
external conditions. When I E flag is reset, this bit can be 
tested by copying status register to accumulator. When 
I E flag is set, this bit serves as interrupt request input 
causing SC/MP to automatically branch to user-generated 
interrupt-service routine in response to high input. 

Sense B - Same as Sense A except that it is not tested 
for interrupt status. 

NOTE: 
Sense A and 8 inputs are read-only bits. Thus, they 
are not affected when the contents of the accumu
lator are copied into the status register. 

Overflow (OV) - This bit is set if an arithmetic over
flow occurs during an add (ADD, ADI, or ADE) or a 
complement-and-add instruction (CAD, CAl, or CAE). 
It is not affected by the decimal-add instructions (DAD, 
DAI, or DAE). 

Carry /Link (CY /L) - This bit is set if a carry from the 
most significant bit occurs during an add, complement· 
and-add, or decimal-add instruction. Thus, it serves as a 
carry input to the next add instruction. In addition, it is . 
included in the Shift Right with Link (SRL) and Rotate 
Right with Link (R R L) instructions. 

CONTROL 

The operation of the SC/MP microprocessor consists of 
repeatedly accessing or fetching instructions from the 
program stored in external memory and executing the 
operations specified by the instructions. These two steps 
are carried out under the control of an internal micro
progr'am. (SC/MP is not user-microprogram mabie.) The 
microprogram is similar to a state table specifying the 
series of states of system control signals necessary to 
carry out each instruction. Microprogram storage is 
provided in the instruction decode and control logic, 
and microprogram routines are Implemented to fetch 
and execute instructions. The fetch routine first incre
ments the program counter, and then causes the instruc
tion address to be transferred from the program counter 
to the system busses via the output address register. The 
microprogram next initiates an input data transfer. When 
the instruction operation code is subsequently placed on 
the 8-'bit data bus (single-byte instruction or first byte 
of double-byte instruction), the operation code is loaded 
into the instruction register. The operation code is then 
partially decoded to determine whether the instruction 
contains a second byte. If it does, a second input data 
transfer is effected to load the next byte in the data 
input/output register. 

After the complete instruction is stored in the instruc
tion and/or data input/output register(s), the instruction 
decoder transf9rms the instruction operation code into 
the address of the appropriate instruction-execution 
routine contained in the internal microprogram. The 
microprogram then branches to the specified internal 
address to initiate execution of the instruction. The 
resulting execution routine comprises one or more 
microinstructions that implement the required functions. 
For. example, the first microcycle of an Extension 
Register Add Instruction (ADE) causes the contents of 
the extension register to be gated onto the read bus, 
transferred to the write bus via the bus control logic, 
and then writ~en into the data input/output register. 
The next microcyc!e causes the contents of the accumu
lator to be gated onto the read bus, the contents of the 
read bus to be added to the contents of the data input/ 
output register via the ALU, and the resultant output of 
the ALU to be written into the accumulator via the 
write bus. The final step of the execution routine is a 
jump back to the fetch routine to access the next 
instruction. 

INITIALIZATION 

Since SC/MP may power up in a random condition,' the 
following power-up and initialization procedure is 
recommended. 

1. Apply power (GND and VCe) and set NRST low. 

NOTE: -

Allow ample time (typically, 250 ms) for the 
oscillator and the internal clocks to stabilize. In 
systems where N RST is set low after turning on 
power, NRST must remain low for a minimum of 
4TC. While NRST is low, any in-process opera
tions are aborted automatically. When N RST is 
low, strobes and address and data busses are in the 

. Non-I/O state (high-Z state). 
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2. Set NRST high. If the rise time of this input is too 
slow, the processor, first, witl initialize and execute a 
few instructions and, then, will reinitialize. If the applica· 
tion is such that multiple initialization is undesireable, 
NRST should be brought high at a minimum rate of 2 
volts per microcycle. 

NOTE: 

This causes the SC/MP internal control circuit to 
set the contents of all programmer-accessible 
registers to zero. Thus, when SC/MP is granted 
access to the system busses following initialization, 
the first instruction is fetched always from memory 
location OO(}11·6. The NBREQ output goes low, 
indicating the start of this input/output cycle; this 
Occurs at a time within 13TC after NRST is set 
high. Normal execution of the program continues 
as long as NRST remains high. 

parallel data transfers 

Parallel data transfers occur during each instruction 
fetch and during the ensuing read/write cycle associated 
with execution of the memory-reference instructions. 
This class of instruction could perhaps more properly be 
called the "Input/Output Reference Class" in the case of 
the SC/MP microprocessor, since all data transfers, 
whether with memory, peripheral devices, or a central 
processor data bus, occur through the execution of these 
instructions. This unified bus structure is in contrast 
with many other microprocessors and minicomputers 
that have one instruction type (input/output class) for 

. communication with peripheral devices and another 
instruction type (memory reference class) for communi
cation with memories. The advantage of the approach 
taken by SC/MP is that a wider variety of instructions 
(the entire memory-reference class) is available for 
communications with peripherals .. Thus, the LD and ST 
(Load and Store) instructions can be used for basic 
transfers, the I LD and DLD (increment/decrement and 
load) instructions can be used for indexing peripheral 
registers, and the remaining memory reference instruc
tions can be used, as required, for "one-step" retrieval 
and processing of peripheral input data. 

BUS UTILIZATION 

The bus utilization of SC/MP is shown in table 2. 

NBREQ, NENIN, and NENOUT are active and bus 
access is controlled as shown in figure 4. If NENIN is 
returned high during an input/output cycle, the input/ 
output cycle is repeated when N EN I N is again returned 
low. 

During an I LD or DLD instruction, SC/MP does not 
relinquish the bus between the loading of the data and 
the storing of the modified data. If NENIN is brought 
high after the data have been loaded, the load portion of 
the cycle is not repeated when NENIN is returned low. 

BUS ACCESS 

Before SC/MP can initiate parallel data transfers with 
memory or peripheral devices, it must have access to the 
system address and data busses. Three of the SC/MP 
input/output signals are associated with bus control: 
NBREQ, NENIN, and NENOUT. For simple stand-alone 
applications, the NENOUT signal can be ignored and the 
NENIN signal can be tied to GND to allow the SC/MP 
microprocessor to have continual access to the system 
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busses. The NBREO input/output line then goes low 
during each input/output cycle as shown in figures 5 and 
6 to indicate when SC/MP is actually using the system 
busses. 

NOTE: 
The NBREO input/output line must be tied, to 
VCC via an external load resistor to allow normal 
operation of the SC/MP microprocessor. 

For DMA and multiprocessor applications, the NBREQ, 
NENIN, and NENOUT signals can be interconnected in 
various configurations to allow bus access to be granted 
to requesting devices according to user-specified priori
ties. Figure 4 illustrates the general sequence in which 
these signals are processed by SC/MP to gain access to 
the system busses and to indicate when the busses are 
actually being used. 

INPUT/OUTPUT CYCLE 

Once SC/MP has control of the system busses, the actual 
input/output cycle begins. As shown in figures 5 and 6, 
the functions of memory addressing, data reading, and 
data writing are implemented, respectively, by the address 

strobe (NADS)' the read strobe (NRDS), and the write 
strobe (NWDS). Note that the NBREQ signal is reset 
high at the end of the input/output cycle to indicate 
that the system busses are now free for use by the 
highest-priority requesting device, 

The first operation that SC/MP performs for each input/ 
output cycle is to load the 12 least significant address 
bits onto the 12-bit address bus, and the 4 most signifi
cant address bits along with 4 status bits onto the 8-bit 
data bus. At the same time, SC/MP sets the NADS output 
low to indicate that the address and the status informa
tion are valid. The low-order address on the 12-bit bus is 
then held valid for the duration of the input/output 

. cycle; the high-order address and the status information 
on the 8-bit bus remain valid only while NADS is low. 
While valid, the status bits .!lave the following signifi
cance: 

RFLG - When high, indicates that input/output cycle is 
read cycle; when low, indicates that input/output cycle is 
write cycle. 

IFLG - Set high to indicate that instruction operation 
code (single-byte instruction or first byte of double
byte instruction) will be output from memory following 
NADS. 

OF LG - Set high only when second byte of Delay 
Instruction is to be read from memory following NADS. 
Execution of the Delay Instruction then starts at trailing 
edge of NRDS. Upon completion, SC/MP provides NADS 
output to initiate next input/output cycle if bus access 
is granted. Time in microcycles from leading edge of 
delay flag to leading edge of subsequent NADS output is 
computed from the following formula: 

Delay = [9 + 2(AC) + 2 disp + 29 disp] microcycles 

where 

(AC) = unsigned contents of accumulator 

disp = unsigned displacement value contained in 
second byte of Delay Instruction 

The time derived from the above formula does not 
include the four microcycles required to fetch the first 
byte of the Delay Instruction. Thus, when the Delay 
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Instruction is used for software timing, total instruction 
execution time equals [13 + 2(AC) + 2 disp + 29 disp ] 
microcycles. 

NOTE: 
When Halt Instruction is executed, instruction 
decode and control logic inhibits incrementing of 
program counter for one input/output cycle. Thus, 
Halt Instruction is read from memory a second 
time to enable generation of H F LG output, but no 

SEE NOTE 1 

INITIATE INPUT/OUTPUT CYCLE 
(INSTRUCTION FETCH OR 
MEMORY -REFERENCE 
INSTRUCTION EXECUTION) 

~------~-------

(NBERQ SERVES AS 
INPUT FOR THIS STEP) 

BUS BUSY 

(NBREQ SERVES AS 
OUTPUT FOR REMAINOER 

~ ________ OF I/O CYCLE) 

further processing of Halt Instruction occurs. In 
effect, this procedure ensures H F LG is output in 
advance of the next instruction to be fetched from 
memory. 

HFLG - Set high only during addressing interval of read 
cycle that follows Halt Instruction. HFLG may be used 
to cause user-provided external logic to set the CONT 
input low, and thereby to effect a programmed halt. 
Since HFLG read cycle precedes the next instruction 

NENIN"HIGH ® 

A. NBREQ and NENIN Processing Sequence 

IE.'I~~£ ! 
I I ~ r!:-TH (NENIN) 

-(I I I( I I~ . ®I, ;-<11--------
NBREQ I I ®\ I 
~~ tl rl'" EO. Ul'-) .-;...------+!, (j)J7V2t'--------

IEO.UT ~ @. 

'.T02(ADS"1 I 
: WI 
I I 

NADS 

NRDSlNWDS ~ V~~ 
B. NBREQ, NENIN, and NENOUT Timing 

Note 1: NENOUT is always high while SC/MP is actually using bus; that is, NENIN input and NBREQ output are low. 

Note 2: When SC/MP is not using bus (NBREQ output.or NENIN input high), NENOUT is held in same state as NENIN input. 

Note 3: NENOUT goes low to indicate that SC/MP was granted access to bus (NENIN low) but is not using bus. 

Note 4: NENOUT goes high in response to high NENIN input. 

Note 5: SC/MP generates bus request; bus access not granted because NENIN high. 

Note 6: NENIN goes low. Bus access now granted and input/output cycle actually initiated. If NENIN is set high while SC/MP has access to 
the bus, the address and data ports will go to the high-impedance (Tri-State®) state, but NBREQ will remain low. When NENIN is subsequently 
set low, the input/output cycle will begin again. 

Note 7: Input/output cycle completed. NENOUT goes low to indicate that SC/MP granted access to bus but not using bus. If NENIN had been 
set high before completion of input/output cycle, NENOUT would have remained high. 

FIGURE 4. Bus Access Control 
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NBREQ ~~ ______ ~ ________________________________________________ ~ ____ -J~ 
TH (NBREQ)....,I ..... ~I----t .. ~1 I 

"E"OUT ---1'1 1'--TD1(ADS)---t ...... 1 ~.TW (ADS)~ !'---
I 

NADS 

---.J 
AD11-ADOO ~i_ 

TS (STAT)--+1 

DB1-DBO 

NRDSSjB 

N V: 
t-+TS (AD DR) , 
I , 
I I 

f..- --.f 
I ADDRESS 
I AND STATUS 

ADDRESS VALID 

J.-TH (STAT) -+-II .... TH (ADDR) 

. I ---.1 \4-TH (RD) : \~ ____ : ___ v ~2® 
... I ........ -----TACC (RD!-----........ I .... TS (RD)~ 

I" TW (RDS) -I 

Note: Timing is valid when NENIN is low before NBREO is set low by SC/MP; see figure 4 for NADS timing \II/hen NENIN is 
set low after NBREO. 

FIGURE 5. SC/MP Data Input Timing 

NBREQ ~~I~ __________________________________________________ ~ ____ ~~ 
I TH (NBREQ)-il ..... ~t--___ .. ~I 

"E"OUT J1 I '---
I~TD1(ADS)~TW(ADS)~ : 

"AOS N 1: I 
~ I ... Ts (ADDR) 1 : 

AD11-AOOOEi_ 

Ts(STAT)~ 

I , 
~ 

ADDRESS VALID 

j...TH (STAT) ~ I .... TH (ADDR) 

~~~~~~~~--------------~ 
DB7-0BO 

NWOSD_ 
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I 

ADDRESS 
AND STATUS WRITE DATA VALID 

I 
I 

.... 1 ........ -----TO (WOS)------... ~I ..... I---...... *I TW (WDS) 

FIGURE 6. Data Output Timing 
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fetch, termination of programmed halt enables fetch of 
first instruction that follows Halt Instruction. 

After resetting the NADS output, SC/MP generates an 
NRDS or NWDS strobe, respectively, to initiate a data
input (read) or data-output (write) operation. For a read 
operation, input data are strobed into SC/MP from the 
8-bit bus on the trailing 'edge of the NRDS strobe. For a 
write operation, SC/MP places valid output data on the 
8-bit bus on the leading edge of the NWDS strobe. After 
resetting the NRDS or NWDS strobe to complete the 
data transfer, SC/MP then resets the NBREQ signal to 
indicate that the system busses are free for use by 
another controller. 

INPUT/OUTPUT CYCLE EXTENSION 

As shown in figure 7, the NHOLD signal may be set low 
prior to the trailing edge of the NRDS or NWDS strobe 
to cause SC/MP to lengthen the input/output cycle by 
holding the strobe active until after the NHOLD signal 
is returned high. Since there is no restriction on the 
maximum duration of the NHOLD signal, it can be used 
in a variety of applications ranging from accommodation 
of memories/peripherals with long access times to single
cycle control of the operating program for software 
debug purposes. 

Figure 8 illustrates a typical circuit that may be used to 
generate an NHOLD signal of repeatable duration. The 
circuit shown employs a DM74165 8-Bit Parallel In/ 
Serial Out Shift Register to allow selection of an input/ 
output cycle extend time that ranges from T C/2 to 
2TC in increments of TC/2. Functional operation of the 
circuit is controlled by the NADS strobe and XOUT 
signals. Each time that the NADS strobe goes low, the 
data present at the A through H terminals are loaded 
into the shift register in parallel. When the NADS strobe 
subsequently returns high, the data are then shifted out 
serially on the positive-to-negative transitions of XOUT . 

Thus, the NHOLD output of the circuit is set low on the 
leading edge of each NADS strobe and, as shown in the 
chart that accompanies the circuit diagram, it remains 
low for a time period ranging from three clock cycles 
minimum (B, C, D, and E inputs = Logic "1 ") to seven 
clock cycles maximum (B, C, D, and E inputs = Logic 
"0"). 

It is important to note that instruction execution time 
is increased whenever an input/output cycle is extended 
via the NHOLD signal. For purposes of computing the 
increase in instruction execution time, it is necessary to 
distinguish between the terms Input/Output Cycle 
Delay Period and Input/Output Cycle Extend Time. The 
term Input/Output Cycle Delay Period refers to the time 
that the N R DS/NWDS strobe is actually "stretched" to 
provide the required memory or peripheral access time. 
The term Input/Output Cycle Extend Time refers to the 
additional number of microcycles required by the 
internal SCdv1P microprogram to complete the extended 
input/output cycle; that is: 

Input/Output Cycle 
Delay Period 

I nput/Output Cycle 
Extend Time 

T C/2 through 2T C (> a ~ 1 pcycle) 

5TC/2 through 4TC (> 1 ~ 2 pcycles) 

9TC/2 through 6TC (> 2 ~ 3 pcycles) 

etc. 

1 !1cyc!e 

2 pcycles 

3 pcycles 

etc. 

The total increase in instruction execution time, there
fore, is equal to the Input/Output Cycle Extend Time 
multiplied by the total number of input/output cycles 
associated with the instruction. For example, a DLD 
Instruction is normally executed in 22 microcycles. 
Since this instruction employs three read input/output 
cycles and one write input/output cycle, an Input/Output 
Cycle Extend Time of one microcycle would increase 
total DLD Instruction execution time to 26 microcycles. 

NO EXTENSION OF INPUT/OUTPUT CYCLE 

HBREO \\.------------______________ ..J/ 
NHOlO NHOlO CAN CHANGE NHOlO CAN CHANGE 

-------------'1 TH(HOlO) 1\-1 -------------

1- TS(HOlO) _I '--I 

I I I~--------------------\ ___ -----'V NROS/NWOS· 

EXTENSION OF INPUT/OUTPUT CYClE 

NBREO \\. __________________________________ --J( 
!-T02(HOlO) -J 

\ / \ NHOlO CAN CHANGE - ______________ ....J'--_________ .....I., 1 

J.- TS(HOlO)-1 T01(HOlO) I- -I. -, TH(HOlO) 

NHOlO NHOlO CAN CHANGE 

NROSINWOS \ 
I I r.----------------V' CD I 

Note 1: in order to extend the input/output cycle, NHOLD must remain low until the point where NRDS/NWDS would have made a 
low-to-high transition with NHOLD inactive. Dashed line indicates the trailing edge of NRDS/NWDS when NHOLD is not active. 

FIGURE 7. NHOLD Timing 
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INPUT/OUTPUT CYCLE EXTEND 
TIME SELECT INPUTS 

I 

ABC 0 E F G H 

lOGIC "1" ---.... - .... SI 
74165 

lOAD* 

NADS ----------
(FROM SC/MP) 

so NHOlD 
(TO SC/MP) 

Data Inputs NHOLD Duration I nput/Output Cycle Required Memory 
Access Time BCD E (in clock cycles) Extend Time [TACC (RD)] 

1 

1 

0 

Delay Period 
in Microcycles 

1 3 0 0 2TC - 200 

.1 0 4 TC/2 (5TC/2) - 200 

1 0 0 5 TC 3TC - 200 

0 0 0 6 3TC/2 . (7TC/2) - 200 

0 0 0 7 2TC 4TC - 200 

FIGURE 8. TvPical NHOLD Control Circuit 

serial data transfers 

Serial input/output data transfers can be used efficiently 
with very slow input/output peripherals such as X- Y 
plotters, teletypewriters, slow-speed printers, and so 
forth. Such transfers can be effected in any of the 
following manners: 

1. By assigning serial input/output functions to the 
extension register via the SIO (Serial Input/Output) 
Instruction. When this instruction is executed, the 
contents of the extension register are shifted right one 
bit. At the same time, data present on the SIN line are 
shifted into bit position 7 of the extension register and 
the original contents of bit position 0 are shifted into a 
flip-flop to provide a latched output of the SOUT line. 
The SOUT data are then held latched until the next SIO 
instruction is executed. 

2. By using one of the status flags as an output data bit 
and one of the sense lines as an input data bit. 

3. By implementing external logic such that only one 
line of the 8-bit data input/output bus is used. 

For synchronous systems, serial data input/output timing 
may be provided by program loops that employ the 
delay instruction, or by using one or more of the transfer 
instructions (see table 2) to test the output of an external 
timing circuit. For asynchronous systems, one of the 
sense inputs can be used for testing bit-received/ready 
status and a pulsed flag output can be provided, under 
program control, for peripheral indexing each time that 
a data bit is actually shifted in or out. 

Systems that have several input/output devices must be 
multiplexed; device selection can then be accomplished 
using the status flag outputs of SC/MP, or by using 

parallel input/output, commands to load an external 
latch. Systems that do not require serial input/output 
capability can employ the SIN and SOUT lines as a sense 
input and flag output, respectively. 

interrupts 
When the internal interrupt enable (I E) flag is set under 
program control, the Sense A line is enabled to serve as 
an interrupt request input; when the IE flag is reset, 
SC/MP is inhibited from detecting interrupts. Thus, while 
the I E flag is set, the Sense A input is te'sted prior to the 
fetch phase of each instruction as shown in figure 9. 
Upon detection of an interrupt request (Sense A high), 
the following events occur automatically. 

1. The status register I E flag is reset to prevent SC/MP 
from responding to any further interrupt requests. 
Interrupt request capability can then be reenabled during 
or at the end of the ensuing user-generated interrupt 
service routine via the lEN (Enable Interrupt) Instruc-

- tion or by copying the accumulator into the status 
register. 

2. The contents of the program counter are exchanged 
with the contents of the pointer register 3. 

3. The contents of the program counter are incremented 
by one to address the first instruction of the user
generated interrupt service routine. 

The interrupt system must be armed before interrupts 
are enabled. This is accomplished as follows: 

1. First, the Interrupt Enable Bit in the Status Register 
is set true by executing either an Enable Interrupt 
Instruction (J EN) or a Copy Accumulator to Status 
Register Instruction (CAS). 
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2. Second, one additional instruction is fetched and 
executed. 

A return from interrupt is accomplished by executing 
two instructions: Enable I nterrupt (I EN) immediately 
followed by Exchange Pointer 3 with Program Counter 
(XPPC 3). 

microprocessor halt 
The CaNT input to SC/MP is provided to enable 
suspension of operation without loss of internal status. 
Processing of the CaNT input is shown in figure 9. Since 
this is an asynchronous input, it can be controlled by 
external timing logic, or as stated previously, the HALT 
flag output that appears on the 8-bit data bus (during 
the read cycle that follows execution of a Halt Instruc
tion) can be used with an external circuit to effect a 
programmed halt condition. Note that when an interrupt 
request is detected while the CaNT input is low, the first 
instruction of the user-g~nerated interrupt service routine 
is automatically executed. Thus, the first instruction of 
the interrupt service routine can be used to reset the 
external CONT input logic and, thereby, to terminate 
the microprocessor halt condition if so desired. 

1706 

After execution of an instruction, the CONT input must 
be high for a minimum time of 2TC (1 microcycle) in 
order to fetch and execute the next instruction. 

FIGURE 9. 

Microprocessor Halt and Interrupt Request Input Processing 

instruction set 
The SC/MP instruction set provides the general-purpose 
user of microprocessors a powerful programming capa
bility along with above-average flexibility and speed. The 
instruction set consists of 46 instructions, which comprise 

eight general categories. A listing of the complete 
instruction set is provided in table 2; typical instruction 
execution times are given in table 3, and notations and 
symbols used as shorthand expressions of instruction 
capability are defined in table 4. 

ADDRESSING 

During execution, instructions and data defined in a 
program are stored into and loaded from specific 
memory locations, the accumulator, or selected registers. 
Because SC/MP, memory (read/write and read-only), 
and peripherals are on a common data bus, any instruc
tion used to address memory may be used to address the 
peripherals. The formats of the instruction groups that 
reference memory are shown below. 

1, ,3\2 1,0 

opcode 1m ptr 

opcode ptr 

1, , ,0 

disp Memory Reference Instructions 

1-------IMemory Increment/Decrement 
'--__ d_isp __ ...J Instructions and Transfer Instructions 

Memory-reference instructions use the PC-relative, in
dexed, or auto-indexed methods of addressing memory. 
The memory-increment/decrement instructions and the 
transfer instructions use the PC-re~ative or indexed 
methods of addressing. 

The various methods of addressing memory and peri
pherals are shown below. 

Immediate addressing is an addressing format specific to 
the immediate instruction group. 

Type of 
Operand Formats 

Addressing m ptr disp 

PC-relative 0 0 -128 to +127 

Indexed 0 1,2, or 3 -128 to +127 

Immediate 1 0 -128 to +127 

Auto-indexed 1 1, 2, or 3 -128 to +127 

For PC-relative, indexed, and auto-indexed memory
reference instructions, another feature of the addressing 
architecture is that the contents of the extension register 
are substituted for the displacement if the instruction 
displacement equals -128 (-X'80). 

NOTE: 
All arithmetic operations associated with address 
formation affect only the 12 low-order address 
bits; no carry is provided to the 4 high-order bits. 
For systems employing memories of 4k or less, the 
high-order bits can be ignored as they are set to 
0000 following initialization. For systems employ
ing larger memories, the high-order bits must be 
set to the starting address of the desired 4k block 
of memory. For example: 

00012 enables memory locations 100016 - 1 FFF16 
to be addressed. 

00102 enables memory locations 200016 - 2FFF16 
to be addressed and so forth. 

PC-Relative Addressing - A PC-relative address is formed 
by adding the displacement value specified in the operand 
field of the instruction· to the current contents of the 
program counter. The displacement is an 8-bit twos-
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complement number,. so the range of the PC-relative 
addressing format is -12810 to +12710 locations from 
the current contents of the program counter. 

Immediate Addressing - Immediate addressing uses the 
value in the second byte of a double·byte instruction as 
the operand for the operation to be performed (see 
below). 

For example, compare a Load (i..D) instruction to a Load 
Immediate (LDI) instruction. The Load instruction uses 
the contents of the second byte of the instruction in 
computing the effective address of the data to be 
loaded. The Load Immediate instruction uses the con
tents of the second byte as the data to be loaded. 

Indexed Addressing - Indexed addressing enables the 
programmer to address any location in memory through 
the use of the pointer register and the displacement. 
When indexed addressing is specified in an instruction, 
the contents of the designated pointer register are added 
to the displacement to form the effective address. The 
contents of the pointer register are not modified by 
indexed addressing. 

Auto-Indexed Addressing - Auto·indexed addressing 
provides the same capabilities as indexed addressing 
along with the ability to increment or decrement the 

1001< 

designated pointer register by the value of the displace
ment. If the displacement is less than zero, the pointer 
register is decremented by the displacement before the 
contents of the effective address are fetched or stored. 
If the displacement is equal to or greater than zero, the 
pointer register is used as the effective address, and the 
pointer register is incremented by the displacement after 
the contents of the effective address are fetched or 
stored. 

system implementation 

Figures 10 through 12 illustrate typical SC/MP system 
configurations. In figure 10, SCIMP is shown intercon
nected to three memory devices to form a stand-alone 
4-device system that provides 256 words of read/write 
memory and 2,048 words for program storage. Figure 11 
shows SC/MP interconnected to an external controller 
for Direct Memory Access (DMA) operation, and figure 
12 illustrates a multiprocessor application using SC/MP's 
built-in logic to control bus access. 

NOTE: PART NUMBERS ARE SHOWN ONl Y 
FOR IIIIFORMATION PURPOSES. 
OTHER MEMORY COMPONENTS WI TH 
SUITABLE CHARACTERISTICS CAlli 
BE USEO. 

FIGURE 10. SC/MP-II Four-Chip System 
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READ ONLY 
MEMORY (ROM) 

READIWRITE 
MEMORY (RAMI 

AID CONVERTER; 
D/A CONVERTER; 
TRANSDUCER, ETC. 

IIIBREO~~ 

... ,,~~ 
I 

I/O l CYCLE START IIIIPUT/OUTPUT 
----I (AFTER NEIIIIN GOES LOWI 

FIGURE 11. SC/MP-II Interconnected for Direct Memory Access IDMA) Operation 
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READ ONLY 
MEMORY (ROM) 

INSTRUCTION 

f· 

READIWRITE 
MEMORY (RAM) PERIl'HERAlS 

NBRE01/NENIN1LJ~~ 
NBREO ISSUED NBREO ISSUED NBREO ISSUED 
BY SCIMP#1 2t-,BY SCIMP# 2r-tt-, BY SCIMP #N I 

NENDUTI/NENIN2 L-J L-..J 

22 
NENDUT2/NENINN 

ACTIVE I/O - { ~~ 1 ~~ ( SC: l-tt--/ sc: 1-

FIGURE 12. Multiprocessor System Usi~g SC!MP-!! Built:;n Logic fOi Bus Contrul 

TABLE 2. Bus Utilization of Each Instruction 

~-----------------------TIME IN MICROSECONDS--------------------------~, 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 

SCL. CCL. CSA. RR. RRL, 
SR. SRL. and SIO 

LDE. ANE. ORE. XRE. 
CAS. lEN. and OINT 

XAE. XPPC. and ADE 

CAE. XPAH. and XPAL 

DAE I 
HALT I 

0 
p 

c J 
0 

JP. JZ. and JNZ 
(No jump) 

~J JMP. JP. JZ. and JNZ 
(00 jump) 

ADI ~·I 
LDI. ANI. ORI. and XRI I rl 

I 
H 

I CAl 

DAI I. I 
ST I I 
LD. AND. OR. XOR 

ADO 

CAD 

DAD I, 

OLD and ILD 

DL Y (minimum) 

0 2 

~~ 

~J r, 
0 

~I 
L e' 

1>.~1 
>, I 
,Jl 

c 
rgl 
lEI 

J{I 

'~I , H, 

I 
4 5 6 

I I I 
tmiliWA 

LEGEND: 

o BUS UTILIZATION INTERVAL 

~ READ CYCLE WITH H-FlAG 
OUTPUT 

_ OPERAND STORE 

- BUS NOT RelEASED DURING 
THIS TIME 

10 11 12 13 14 15 16· .17 18 19 20 21 22 23 24 25 26 

NS 10450 
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DOUBLE-BYTE INSTRUCTIONS 
TABLE 3. SCIMP Instruction Summary 

MICRO-
MNEMONIC DESCRIPTION OBJECT FORMAT OPERATION CYCLES 

Memory Reference Instructions 7 6 54 3 2 1 017 6 54 3 2 1 0 J 
LD Load 11000 mptr disp J (AC)+-(EA) 18 

ST Store 1 1001 (EA)+-(AC) 18 

AND AND 11010 (AC)+-(AC) 1\ (EA) 18 

OR OR 11011 (AC)+-(AC) V (EA) 18 
XOR· Exclusive-OR 11 100 (AC)+--(AC) -¥( EA) 18 
DAD Decimal Add 11 101 (AC)+-(AC)10 + (EA)lO + (CY/L);(CY/L) 23 
ADD Add 11 1 10 (AC)+-(AC) + (EA) + (CY IL) ;(CY IL),(OV) 19 -
CAD Complement and Add 11111 iAC)+-(AC) + -(EA) + (CY/L);(CY/L).(OV) 20 

Memory I ncrement/Decrement I nstruction~ \7 6 5 4 3 2\1 017 6 54 3 2 1 OJ 
ILD Increment and Load 101 01 0 ptr disp I (AC), (EA)+--(EA) + 1 22 

DLD Decrement and Load 101 1 10 (AC), (EA)+--(EA) -- 1 22 

Immediate Instructions 76543210765432101 

LDI Load Immediate 11000100 data I (AC)+-- data 10 

ANI AND Immediate 1 1010100 (AC)+--(AC) 1\ data 10 

ORI OR Immediate 1 101 1 100 (AC)+--(AC) V data 10 
XRI Exclusive-OR Immediate 1 1 100100 (AC)-(AC)-¥data 10 
DAI Decimal Add Immediate 1 1101 100 (AC)-(AC)lO + data 10 + (CY/L);(CY/L) 15 
ADI Add Immediate 1 1 1 10100 (AC)+--(AC) + data + (CY IL) ;(CY IL),(OV) 11 
CAl Complement and Add Immediate 1 1 1 1 1 100 (AC)+--(AC) + -data + (CY /L);(CY /L),(OV) 12 

Transfer Instructions 7 6 5 4 3 2 1 017 6 5 4 3 2 1 0 I 
JMP Jump 100100 ptr disp J (PC)+--EA 11 
JP Jump if Positive 100101 If (AC) ;;;. 0, (PC)-EA 9,11 
JZ Jump if Zero 100110 If (AC) = 0, (PC)+--EA 9,11 
JNZ Jump if Not Zero 100111 If (AC) *' 0, (PC)+-EA 9,11 

Double-Byte Miscellaneous Instructions 17 6 5 4 3 2 1 017 6 54 3 2 1 0 I 
DLY Delay 100011 1 1 disp J count AC to :-1, 13 to 

delay = 13 + 2 (AC) + 2 disp + 29 disp 131,593 
microcycles 

SINGLE-BYTE INSTRUCTIONS 
MICRO-

MNEMONIC DESCRIPTION OBJECT FORMAT OPERATION CYCLES 

Extension Register Instructions 7654.3210 

LDE Load AC from Extension 01000000 (AC)-(E) 6 ,.... 
XAE Exchange AC and Extension 00000001 (AC)-(E) 7 0 ..... 
ANE AND Extension 01010000 (AC)-(AC) 1\ (E) 6 0 
ORE OR Extension 01011000 (AC)-(AC) V (E) 6 :::s 
XRE Exclusive-OR Extension 01100000 (AC)+-(AC)-¥(E) 6 "0 

C 
DAE Decimal Add Extension 01101000 (AC)+-(AC)10 + (E)lO + (CY/L);(CY/L) 11 0 
ADE Add Extension 101110000 (AC)--(AC) + (E) + (CY/L);(CY/L),(OV) 7 0 
CAE Complement and Add Extension iO 1 1 1 1000 (AC)+-(AC) + -(E) -+ (CY/L);(CY/L),(OV) 8 E 

Pointer Register Move Instructions 76543210 Q) 

XPAL Exchange Pointer Low 001 1 00 ptr (AC)-( PTR 7:0) 8 
en 

XPAH Exchange Pointer High 001 101 (AC)-(PTR 15:8) 8 (ij 
XPPC - Exchange Pointer with PC 001 1 1 1 (PC)-(PTR) 7 C 

0 
Shift, Rotate, Serial 1/0 Instructions 76543210 +: 

510 Serial Input/Output 00011001 (Ei)->(Ei-l), SIN->(E7), (EO)->SOUT 5 as 
Z SR Shift Right 00011100 (ACi)->(ACi-l),0->(AC7) 5 .-SRL , Shift Right with Link 0001 1101 (ACi)->(ACi-l), (CY /L)->(AC7) 5 

RR Rotate Right 0001 1 1 10 (ACi)->(ACi-1), (ACO)->( AC7) 5 
RRL Rotate Right with Link 0001 1 111 (ACi )"'(ACi-l ), (ACO)"'(CY /L)-->(AC7) 5 r; 

Single-Byte Miscellaneous Instructions 76543210 ~ HALT Halt 00000000 Pulse H-flag 8 

~ CCL Clear Carry/Link 00000010 (CY/L)-O 5 

SCL Set Carry /Link 00000011 (CY/L)-l 5 ~ 
DINT Disable Interrupt 00000100 (IE)-O 6 ~ 
lEN Enable Interrupt 00000101 (IE)-l 6 ~ 
CSA Copy Status to AC 00000110 (AC)-(SR) 5 [-: 
CAS Copy AC to Status 00000111 (SR)+-(AC) 6 ~ 
NOP No Operation 00001000 None 5 ~ 

~ 
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TABLE 4. Instruction Execution Time 

READ WRITE TOTAL 
INSTRUCTION CYCLES CYCLES MICROCYCLES IINSTRUCTION I C~~~~S WRITE 

CYCLES MICROCYCLES 

ADD 3 0 19 JP 2 0 9, 11 for Jump 
ADE 1 0 7 JZ 2 0 9, 11 for Jump 
ADI 2 0 11 LD 3 0 18 
AND 3 0 18 lDE 1 0 6 
ANE 1 0 6 lDI 2 0 10 
ANI 2 0 10 NOP 1 0 5 
CAD 3 0 20 OR 3 0 18 
CAE 1 0 8 ORE 1 0 6 
CAl 2 0 12 ORI 2 0 10 
CAS 1 0 6 RR 1 0 5 
CCl 1 0 5 RRl 1 0 5 
CSA 1 0 5 SCl 1 0 5 
DAD 3 0 23 SIO 1 0 5 
DAE 1 0 11 SR 1 0 5 
DAI 2 0 15 SRL 1 0 5 
DINT 1 0 6 ST 2 1 18 
DLD 3 1 22 XAE 1 0 7 

DLY 2 0 13 - 131593 XOR 3 0 18 
HALT 2 0 8 XPAH 1 0 8 
lEN 1 0 6 XPAl 1 0 8 
IlD 3 1 22 XPPC 1 0 7 
JMP 2 0 11 XRE 1 0 6 
JNZ 2 0 9, 11 for Jump XRI 2 0 10 

Note: If slow memory is being used, the appropriate delay should be added for each read or write cycle. 

SYMBOL AND 
NOTATION 

AC 

CV/l 
data 
disp 

EA 

E 

i 
IE \ 

m 
OV 
PC 

ptr 

ptrn:m 
SIN 

SOUT 
SR 
( ) 

[ ] 

'" 
-+ 

+-

~ 

@ 

10+ 

1\ 
V 

4J-
~ 

= 
=1= 

TABLE 5. Symbols and Notations Used to Express Instruction Execution 

8·bit Accumulator. 

Carry/Link Flag in the Status Register. 

Signed, 8-bit immediate data field. 

MEANING 

Displacement; represents an operand in a nonmemory reference instruction or an address 
modifier field in a memory reference instruction. It is a signed twos-complement number. 
Effective Address as specified by the instruction. 

Extension Register; provides for temporary storage, variable displacements and separate serial. 
input/output port. 
Unspecified bit of a register. 
Interrupt Enable Flag. 

Mode bit, used in memory reference instructions. Blank parameter sets m = 0, @ sets m = 1. 
Overflow Flag in the Status Register. 

Program Counter (Pointer Register 0); during address formation, PC points to the last byte of 
the instruction being executed. 

Pointer Register (ptr = 0 through 3). The register specified in byte 1 of the instruction. 
Pointer register bits; n:m = 7 through 0 or 15 through 8. 
Serial Input pin. 

Serial Output pin. 

8-bit Status Register. 

Means "contents of." For example, (EA) is contents of Effective Address. 

Means optional field in the assembler instruction format. 
Ones complement of value to right of ........ 
Means "replaces." 
Means "is replaced by." 

Means "exchange." 

When used in the operand field of the 
incrementing/auto-decrementing indexing. 

instruction, sets the mode bit (m) to 1 for auto-

Modulo 10 addition. 

AND operation. 
Inclusive-OR operation. 

Exd usive-O R operati on. 
Greater than or equal to. 
Equals. 

Does not equal. 
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ordering information 

The SC/MP device may be ordered through the local National Semiconductor sales representative or by contacting 
our world or international headquarters listed below. The order numbers are as follows: 

For an "N" package - ISP-8A/600N 
For a "D" package - ISP-8A/600D 

Manufactured under one or more of the follOWing U.S. patents: 3083262. 3189758, 3231797. 3303356, 3317671. 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897. 3557431, 3560765. 
3566218, 357163,0, 3575609. 3579059, 3593069, 3S97640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565. 3693248. . 

National Semiconductor Corporation 
2900 Semiconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does not assume any respons,bil,ly for use of any CIfCUltry described; no CirCUit patent licenses are Implied; and National reserves the right, at any tIme without notice, to change said cirCUitry. 
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INS8900 Single-Chip 16-Bit 
N-Channel Microprocessor 

General Description 
The INS8900 is a single-chip 16-bit microprocessor 
housed in a standard hermetically sealed 40-pin ceramic 
dual-in-line package. The INS8900 is fabricated using 
N-channel silicon gate MOS technology. The I NS8900 is 
intended for use in applications where the convenience 
and efficiency of 16-bit word length is desired while 
maintaining the low cost inherent in single-chip fixed 
instruction microprocessors. The INS8900 is a true 
16-bit central processor unit: it makes use of l6-bit 
instruction words and l6-bit data words, and features a 
powerful, efficient, and flexible set of 46 instructions. 
All instructions use a single-word l6-bit format, thus 
reducing memory accesses and program storage require
ments. A unique feature of the INS8900 is the ability 
to operate on both 8-bit and l6-bit data words: this 
extends the inherent efficiency and power of a 16-bit 
processor to 8-bit applications. 

Features 
• 46 Instruction Types 
• All Instructions Single Word 
• Multiple Addressing Modes 

- Program-Counter Relative 
- Base Page 
-Indexed 
- Direct and Indirect 

• Four General-Purpose Accumulators 
• Byte and Word Processing 

Preliminary 

• Common Memory and Peripheral Addressing 
• Six Hardware-Vectored Priority Interrupts 
• 10-Word On-Chip Stack 
• Three Control Flag Outputs 
• Three Sense Inputs 
• Four I/O Control Strobe Signals 
• Single-Phase 2 MHz Clock 
• Low-Power Schottky Compatible Outputs 

1NS8900 Minimwn System Block Diagram 

I NS89DD 

14C04 
INVERTER 

© 1977 National Semiconductor Corp. 
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Absolute Maxin"" Ratings 
Voltage at Any Pin with Resepct to 
Most Negative Supply (VBB) ................ -0.3 V to +20 V 
Operating Temperature Range ................ O°C to +70°C 
Storage Temperature Range ................ ~65°C to +150°C 
Lead Temperature (soldering, 10 seconds) ............ +300°C 

Electrical Characteristics 

(T A = O°c to +70°C, VSS = OV, VOO = +12V ± 5%, VCC = +5 V ± 5%, VBB = -8V ± 5%) 

Symbol Parameter Conditions Min Max Units 

OUTPUT SPECIFICATIONS 

000-015, Fll-F14, ODS, IDS, NAOS 
(These are low-power Schottky-compatible push-pull outputs.) 

VOH Logic "1" Output Voltage lOUT = -500pA 2.4 V 

VOL Logic "0" Output Voltage 10UT= 900pA 0.4 V 

NHAL T, CONTIN (low-power Schottky outputs) 

VOH Logic "1" Output Voltage lOUT = -250pA 2.4 V 

VOL Logic "0" Output Voltage lOUT = 600pA 0.4 V 

INPUT SPECIFICATIONS 

000-015, NIR2-NIR5, EXTEND, JC13-JC15, NINIT, 
CONTIN, NHALT (low-power Schottky inputs) 

VIH Logic" 1" I nput Voltage 2.4 VCC+ 1 V 

VIL Logic "0" Input Voltage -1.0 +0.8 V 

IL Input Leakage Current (except NHAL T, CONTIN, JC13-JC15) VSS ~ V I N ~ V CC + 1 40 pA 

IlL Logic "0" Input Current, NHAL T, CONTIN (Note 2) VIN = 0.4 V -7.0 rnA 

IlL Logic "0" Input Current, JC13-JC15 (Note 2) VIN = 0.4 V -3.0 rnA 
~ 

BPS (This is an MOS level input.) 0 
+oJ 

VIH Logic "1" Input Voltage VOO-l VOO+ 1 V 0 
:J 

VIL Logic "0" Input Voltage -1.0 +0.8 V "0 
IIH Logic "1" Input Current (Note 3) VIN = 13.6V 750 pA C 

0 
CLKX (This is an MOS level input.) ".2 

VCIL Clock "0" Voltage -1.0 +0.8 V E 
Q) 

VCIH Clock "1" Voltage VOO -1 VOO+ 1 V en 
CIN I nput Capacitance 20 pF (ij 
100 Average Supply Current (VOO) (Note 4) tp = 500ns, TA = 25°C 100 mA C 

.2 
ICC Average Supply Current (VCC) (Note 4) tp= 500ns, TA = 25°C 10 rnA +oJ as 
IBB Average Supply Current (VBB) VBB = -8V -200 pA Z 

, , 

~ 
~ 
~ 
~ 
~.~ 
7:: 
~ 
~.~ 
7:: 
!: 
;: 
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Tming Specifications 

Symbol . Parameter Conditions Min Max 

CLKX 

tr, tf Rise and Fall Times (Note 5) 5 30 
(Referenced to 10% and 90% amplitude) 

tp Clock Period 500 650 

tCLK, tNCLK Pulse Width (Referenced to 50% amplitude) tp/2 - 5% tp/2 + 5% 

EXTENO 

Individual Extend Ouration 2 

tES Extend Setup Time (Note 6) 70 

tEH Extend Hold Time (Note 6) 120 

.Propagation Oelay 

t001 NHALT, CONTIN (Note 7) CL=40pF, 200 
1 low-power Schottky load 

t002 NAOS, lOS, OOS, 000-015 (Note 7) CL =40pF, 1 INS820810ad 200 

000-015 

tos Input Setup Time (Note 6) 50 

tOH Hold Time (Note 8) 0 

tFW 

I 

F11- F14 Pulse Flag (PFLG) Pulse Width 

I 

I 4 tp - 300 I 4 tp + 300 I 
tNW NiNiT initiaiization Pulse Width 

I ~ I I tlRW NIR2-NIR5 Input Pulse Width to Set Latch 

Note 1: Maximum ratings indicate limits beyond which permanent damage may occur. Continuous operation at these limits is not 
intended and should be limited to those conditions specified under DC electrical characteristics. 

Note 2: NHAL T, CONTIN, and JC13-JC15 logic "0" input currents specified when the internal chip loads are putting out a logic "1." 
Note 3: Pull-down transistor provided on chip. 

Note 4: Supply currents measured with 40pF and I NS8208 loads. 

Note 5: Clamp diode and series damping resistor may be required to prevent clock overshoot. 

Note 6: Measured with respect to appropriate valid logic level of ClKX. 

Note 7: Delay measured from valid logic level on CLKX edge initiating change to valid output voltage level. 

Note 8: With respect to the valid "0" level on the falling edge of Input Data Strobe (I DS). 

Note 9: Typical load circuit: 

I NS8900 

_ VREF 

Rl = 3.6k (3.3k for testing) 

CL=40pF 

VREF= 1.72V 

Note 10: Typical output delay versus load capacitance Cl 
for load circuit in Note 9: 

Note 11: Typical VDD supply current versus temperature. 

250 ~ 125.0 .. 

200 ~ - 100.0 ~ 
I < 

-~ ~ 150 ~ .§ 
15.0 ~ 

Ci!l25°C Q 
Q IE 

-
100 ~ I 50.0 ~ -

I -
50 ~ - I 25.0 ~ - I 

I 
I 1 I I I I I I I 

120 140 160 180 200 220 0 25 50 15 100 
too Ins) TEMP 1°C) 

Units 

ns 

ns 
ns 

f1S 
ns 
ns 

ns 

ns 

ns 

ns 

ns 

tp 

tp 
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Tming Wavefonns 

Figure 1. External Clock Timing (CLKX) 

NINIT 1:::. CLOCK PE~rS .1.,.uM-1 
2 11 ...... f-------1&-24 CLOCK PERIOOS-------I ... ,I 

Figure 2. Initialization Timing 

INTERNAL 
CLOCK PHASE 

I \ ~ \ ~ eLKX -j~l--toD ~~ ~~ ~ 
ADDRESS 

DATA __ .... """'" 

NADS 

PACE 
DU~UT ___________ O_U_T_PU_n __ A_CT_I_V_E· __________ ~~ 

INPUT ..... .....----INPUT BUFFER OISABlED------~~~~~~~~~~~;;:_:;~;tt~~~~~~~~ DATA _______________________________ ~~~~~~~~~~ 

IDS 

------------------------------~~ 
"VIN MUST BE AT THE CORRECT LOGIC lEVEL AT THIS TIME. 
NOTE: SIGNALS ARE REFERENCED TO VALID LOGIC LEVELS ON CLOCK INPUT. INTERNAL CLOCK PHASES ARE SHOWN 

FOR REFERENCE ONLY; THEY ARE NOT AVAILABLE EXTERNALL V. 

Figure 3. Address Output and Data Input Timing 
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Tining Wavefonns (continued) 

INTERNAL 
CLOCK PHASE 

CLKX 

NADS 

OUTPUT 
DATA 

LAST 
DATA 
VALID 

ODS 

INTERNAL 
CLOCK PHASE 

CLKX 

ADDRESS 
DATA 

NADS 

PACE 
OUTPUTS 

INPUT 
DATA 

OUTPUT 
DATA 

ODS/IDS 

EXTEND 

INTERNAL 
CLOCK PHASE 

CLKX 

DATA 

NADS 

1716 

\ 

@ 

I l I \ 

@ t··· -H ~tDD 
~ 

Figure 4. Data Output Timing 

4 

Figure 5. Extend I/O Signal Timing 

~ 
II 

DATA VALID 

~ I-tDD 

~ 

I 
EXTRA CLOCK I 

- CYCLES OUE ~ 

I E
TG 

EXTEr4C E I 

\ 

r__-----t 

LAST I/O DATA NEXT ADDRESS DATA 

tES 

Figure 6. Suspend I/O Signal Timing 

1 

.t: 
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Tming Wavefonns (continued) 

NHALT 

r--> '" ~ CYCLES ~·I"" 10----;;. 8 + te CYCLES ill.:::3::...-__ --I .. ~1 

1_-----ul1l1vEN lOW EXTERNAll Y --------., ..... 0- (~:~~~:GH:~rE~~r:lR~~I~ilJp) 

.;;3 CLK I 
CYCLES ~ 1--. 1--.;; 15 + 2 te CYCLES~ 

5 CLOCK CYCLES MIN ~ \.!J 
INTERRUPT RESP TIME 

.1. CONTINUE DRIVEN EXTERNAlly-I 
--~"~I-4·-INTERRUPT SERVICE STARTS -I 

NOTES: 

1. EXTERNAllY GENERATED TTL INPUTS OVERRIDE PACE OUTPUTS. 

2. fEjJ CROSSHATCH INDICATES "DON'T CARE"INPUT STATE. 

3. te = DURATION OF EXTEND DURING PACE I/O CYCLES TIMING ASSUMES NO OTHER EXTENDS AND NO SUSPENDS. 

Figure 7. Relative Timing for Level-O Interrupt Generation 

iEXEC.UTION -!-EXECUTION SUSPENDED-!--PROCESSOR STAll DURATION-+f-RESUME NORMAL OPN-

I--> 11 + te CYCLESr --I I-- APPRO X 4 CYCLES 

NHAlT 1+----DRIVEN LOW EXTERNAll Y ----_·1_--DRIVEN HIGH EXTERNAll 
(OR USING INTL PULLUP) 

\---;;. 5 + te CYCLES@..!-;;' 4 CYCLES-/ 

CONTIN 

® 

~ I -..j !-APPROX 2% + te CLOCK CYCLES I CONTINUE DRIVEN_I 
CONTINUE DRIVEN ....... I--_____ CONTINUE DRIVEN BY PACE _____ --i.~._ 

EXTERNALL Y (EXTERNAL CIRCUITS HIGH IMPEDANCE) EXTERNALL Y 

NOTES: 

1. EXTERNALLY GENERATED TTL INPUTS DVERRIDE PACE OUTPUTS. 

2. ~ CROSSHATCH INDICATES "DON'T CARE"INPUT STATE. 

3. te + DURATION OF EXTEND DURING PACE I/O CYCLES TIMING ASSUMES NO OTHER EXTENDS AND NO SUSPENDS. 

Figure 8. Relative Timing for Processor Stall 

The architecture of the INS8900 (shown in Figure 9) 
features a number of resources to minimize system pro
gram and read/write storage, increase throughput, and 
reduce the amount and cost of external support hard
ware. Principal resources that allow these efficiencies to 
be achieved include: 

Four 16-bit general purpose working registers available 
to the user reduce the number of memory load and store 
operations associated with saving temporary and inter
mediate results in system memory. 

An independent 16-bit status and control flag register 
automatically and continuously preserves system status. 
The user may operate on its contents as data, allowing 
masking, testing, and modification of several bit fields 
simultaneously. 

A ten-word (16-bit) last-in, first-out (LIFO) stack 
inherently decreases response time to interrupts while 
eliminating both program and read/write system storage 
overhead associated with storing stack information 
outside the microprocessor chip. 

©IC MASTER 1978 

Stack full/stack empty interrupts are provided to facili
tate off-chip stack storage in those applications where 
additional stack capacity is desirable. 

A six-level vectored priority interrupt system internal to 
the chip provides automatic interrupt identification, 
eliminating both program storage overhead and the time 
normally required to poll peripherals in order to identify 
the interrupting device. 

Three sense ,inputs and four control flag outputs allow 
the user to respond directly to specific combinations of 
status present in the microprocessor-based system, thus 
eliminating costly hardware, program overhead, and 
throughput associated with implementing these func
tions over the system data bus. 

A comprehensive set of input/output control signals 
provided by the internal control logic simplifies inter
faces to ·memory and peripherals and allows flexible 
control of I NS8900 operations. 

Single-phase 2.0 MHz clock input is easily generated with 
a minimum of external components. 

1717 

:10-

o ...... 
o 
::J 

"'C 
C 
o 
.2 
E 
Q) 

en 
(ij 
c 
o 
+:: 
CO z 



.... 
""-I .... 
co 

@> 

o 
3: 
:J> o 
-I 
m 
:D 
..... 
co -., 
Q) 

MICROPROCESSOR National Semiconductor 

015-000 • ~ 
(30-40, 1- 5) 

STH 
REQO 

PSIGN 

BIT1 
NREQO 

CONTIN .. ---..... 
LINK 

lEN 
CARRY 

JC13 13 
JC14 14 
JC15 ... - ........... 

.. 
• 

I/O DATA 
AND ADDRESS 

BUFFERS 

JUMP 
CONDITION 

MULTIPLEXER 

~ 

~ 

INSTRUCTION 
REGISTER , 

MICROPROGRAM 
ADDRESS 

GENERATION 

-'-
MICROPROGRAM 

ADDRESS 
REGISTER 

l 

.. .. 
ARIT'R1vfElIC 

LOGIC 
UNIT 
AND 

~ 

.. 
TEMPORARY 
REGISTER 1 

r---------I TEMPORARY 
REGISTER 2 .. 

.. RESULT BUS 

OPERAND BUS .. 
ACCUMULATOR 

o 
r--------~ ACCUMULATOR 

1 

r--------~ ACCUMULATOR 
2 r--------.., ACCUMULATOR 
3 ,. 

.. 
[

ROGRAM 
COUNTER 

.-

MICROPROGRAM I ~ I 
STORAGE 

(:ONTROL 
LOGIC 

INTERNAL 
CLOCK 

GENERATION 

(24) 

CLKX 

Figure 9. INS8900 Detailed Block Diagram 
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INS8900 FUNCTIONAL PIN DEFINITIONS 

The functions of each of the INS8900 signals are de
scribed below. Voltage and timing specifications for the 
signals are provided in the table of electrical character
istics and the timing diagrams, respectively. 

CLKX (Input): External clock input (single-phase). 

000-015 (Input/Output): Data bus lines. Bidirectional 
low-power Schottky-compatible lines used for input and 
output of data and for output of 16-bit addresses on I/O 
cycles. 

NADS (Output): Address Data Strobe. The negative-true 
NADS signal is sent out at the beginning of every data 
input/output cycle and indicates that a memory or 
peripheral address has been output on the data bus lines. 
The address is stable on the data bus while the NADS 
signal is active low. 

ODS (Output): Output Data Strobe. The ODS signal 
indicates to external circuits that the data bus contains 
valid output data. 

IDS (Output): Input Data Strobe. The IDS signal 
indicates to external devices that the I NS8900 is per
forming a data input cycle. The signal should be used by 
memory or peripheral devices to gate data onto the 
I NS8900 data bus lines. 

EXTEND (Input): Extended Data Transfer. The EX
TEND signal is used by slower memory or peripheral 
devices to temporarily increase the time duration of data 
input/output transfers. The EXTEND signal should be 
driven high at the beginning of an ODS or IDS signal and 
held high until output data has been captured or input 
data is made available to the data bus. The EXTEND 
signal can also be used to suspend input/output opera· 
tions by applying the signal after the end of ODS or IDS. 

JC13, JC14, JC15 (Input): Jump Conditions 13, 14, and 
15. JC13, -14, and -15 are user-specified inputs that can 
be tested using the Branch-an-Condition (BOC) Instruc
tion. If the jump condition input specified in the BOC 
Instruction is high, a program branch is effected. The 
JC13-JC15 signals are useful for testing statusofexter
nal devices and receiving serial data. 

F11, F12. F13. F14 (Output): General-purpose control 
flag outputs from the INS8900 Status and Control Flag 
.Register. Individual flags may be set by the Set Flag 
Instruction (SFLG) and pulsed or reset by the Pulse Flag 
Instruction (PFLG). The Fll- F14 signals may be used 
for direct control of system functions or serial data 
output. 

NIR2, NIR3, NIR4, NIR5 (Input): Interrupt Requests 
2, 3, 4, and 5. When these negative-true input signals are 
low for 1 clock period, minimum, the associated internal 
Interrupt Request Latch is set if the corresponding 
interrupt enable has been set by the user's program. The 
interrupt will be serviced after completion of the current 
instruction if the Master Interrupt Enable is set. Inter
rupt Requests are prioritized, with NI R5 having. lowest 
priority. 

NHALT (Input/Output): Halt. When the negative-true 
NHAL T signal is driven low by external logic, it effects 
a microprocessor stall or Level-O Interrupt, depending 
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on timing of the CaNTIN signal. When not controlled 
by external logic, NHALT is driven low by the INS8900 
for 7/8 of a duty cycle while a programmed halt condi
tion exists. Programmed halt is initiated by the· Halt 
Instruction and terminated by pulsing the CaNTIN line 
via external logic. 

CONTIN (Input/Output): Continue. The CaNTIN signal 
is used in the input mode to terminate a programmed 
halt, or to exercise microprocessor stall and Level-O 
Interrupt, or as a jump-condition input that can be 
tested using a BOC instruction. In the output mode, 
CONTI N transmits an interrupt acknowledge pulse to 
acknowledge CPU response to an active interrupt input. 

BPS (Input): Base Page Select. The BPS signal enables 
one of two base-page addressing schemes to be selected. 
When BPS is low, the first 25610 words of memory con
stitute base page (page zero). When BPS is high, the first 
12810 memory words and the last 12810 memory words 
constitute base page. 

NINIT (Input): Initialize. Initialize is applied after 
power supplies and clock are stable. While the negative
true NINIT signal is low, the INS8900 operation is 
suspended, and the I DS/ODS signals are set to the 
inactive state. After NINIT completes a low-to-high 
transition, the program counter is set to zero, the inter
nal stack pointer is cleared, and all flags and interrupt 
enables are set low except Level-O Interrupt Enable, 
which is set high. All other registers contain arbitrary 
values. 

POWER SUPPLIES 

VSS: Ground. 

VDD: +12 volts. 

VCC: +5 volts. 

VBB: -8 volts. 

DO 

DUAL·IN·LlNE PACKAGE 

4 

l3 

10 31 
11 3D 
12 29 
13 28 
14 27 
15 26 
16 25 
17 24 
18 23 
19 22 

21 

TOP VIEW 

005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
Voo (+12 V) 
BPS 
EXTEND 
NINIT 
VCC (+5Vj 
CLKX 
VBB (-BV) 
F14 
F13 

Figure 10. INS8900 Pin Assignment 
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INTERRUPT SYSTEM 

The INS89DO microprocessor provides a six-level, vec
tored, priority interrupt structure. This allows automatic 
identification of an interrupting device's level anciallows 
all devices on an interrupt level to be enabled or disabled 
as a group, independent of other interrupt levels. An 
individual interrupt enable is provided in the status 
register for each level, as shown in figure 11, and a 
master interrupt enable (I EN) is provided for all 5 lower 
priority levels as a group. Negative true interrupt request 
inputs are provided to allow several interrupts to be 
wire ORed on each input. When an interrupt request 
occurs, it will set the interrupt request latch if the 
corresponding interrupt enable is true. The latch will be 
set by any pulse exceeding one clock period in duration, 
which is useful for capturing narrow timing or control 
pulses. If the master interrupt enable (lEN) is true, then 
an interrupt will be generated. During the interrupt· 
sequence an address is provided by the output of the 
priority encoder and is used to access the pointer for the 
highest-priority interrupt request (I RD is highest priority, 
I R5 is lowest. priorit'{). The pointers are stored in 
locations 2-7 (see table 1) for interrupt requests 1-5 
and 0, respectively. The pointer specifies the starting 
address of the interrupt service routine for that particu
lar interrupt level. Before executing the interrupt service 
routine, the program counter is pushed on the stack and 
I EN is set false. The interrupt service routine may set 
I EN true after turning off the interrupt enable for the 
level currently being serviced (or resetting the interrupt 
request). [The interrupt enables may be set and reset
using the SF LG and PF LG instructions.] 

} 

INTERRUPT 
POIIITER 
ADDRESS 

N .. :R .... S .. "nt ...... 

Figure 11. Interrupt System 

INTERRUPT 

Table 1. Interrupt Pointer Table 

8 
7 
6 
5 
4 
3 
2 
1 

Loc 0 

I nt 0 Program 
Int 0 PC Pointer 
Int 5 Pointer 
Int 4 Pointer 
I nt 3 Pointer 
Int 2 Pointer 
Int 1 Pointer 
Not Assigned 
Initialization Inst 

The non-maskable level zero interrupt (I RD) is an 
exception to this interrupt procedure. It has a program 
counter storage location pointer (The program counter 
is not stored on the stack for this particular interrupt 
in order to preserve the processor state.) which is fol
lowed by the level zero interrupt service routine. The 
I RD interrupt enable is cleared when a level zero inter
rupt occurs (I EN is unaffected) and may be set true by 
setting (non-existent) status flag 15. This allows execu
tion of one more instruction (typically JMP@) to return 
from the I RO interrupt routine before another interrupt 
will be acknowledged. This interrupt level is typically 
used by a control panel, which then can always interrupt 
the application program and does not affect system 
status. 

Level zero interrupts are generated by exercising the 
NHAL T and CaNTIN lines as shown by the relative 
timing in figure 7. Note that the CONTIN Signal can be 
used. as an interrupt acknowledge to indicate that the 
interrupt is being processed by the I NS8900. 

A processor stall may be implemented by driving the 
NHAL T line low. Microprocessor operation is then 
suspended upon completion of the instruction presently 
under execution. The suspension may last indefinitely 
without loss of CPU status and may be terminated by 
use of the CONTI N Signal as shown by the relative 
timing in figure 8. 
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DRIVERS AND RECEIVERS 

Equivalent circuits for. 1 NS8900 drivers and receivers are 
shown in figure 12. All inputs have static charge protec
tion circuits consisting of an RC filter and a voltage 
clamp. These devices should still be handled with care, as 
the protection circuits can be destroyed by excessive 
static charge. ~ullup transistors on the jump condition 
inputs are turned on during one of the eight internal 
clock phases. 

I 
I 

m~~ 
Vss 

.,ri:~ ~~ -l' .. CC_ .... _-< 

: -l I 
"~-,, .. ~~ < : 

l _________________ J 

I!l'NP~T PROTECTION =:It 
"'nIHnaI dock siglllls. 

VBB 
T = 10ns 

000-015 

Figure 12. INS8900 Driver and Receiver Equivalent Circuits 

EXTERNAL CLOCK TIMING 

The I NS8900 requires a single-phase clock as shown in 
figure 1. Refer to the electrical characteristics table for 
timing specifications. 

INITIAUZA TlON 

The INS8900 control circuitry may be initialized at any 
time by use of the NINIT input signal. The effects of 
the NINIT signal are described under "INS8900 Inter
face Signal Descriptions." The NINIT signal should 
always be used to initialize the processor after applying 
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power. The minimum pulse width for NINIT is 8 clock 
periods (see figure 2). The I NS8900 data strobes (NADS, 
ODS, IDS) are inactive for 16 to 24 clock periods after 
the trailing edge of the NINIT signal. After the 16 to 24 
clock periods, the first NADS signal occurs and the first 
instruction is accessed from memory location zero. 

Note: If the NINIT signal is held low while clock and/or 
power are first being applied, the NADS and NHAL T 
outputs may have an undefined state for 8 clock periods 
after the trailing edge of NINIT. 

DATA INPUT/OUTPUT OPERATIONS 

All data transfers between the I NS8900 and external 
memories or peripheral devices take place over the 16 
data lines. These transfers are synchronized by the 
NADS, IDS, ODS, and EXTEND signals. Timing for 
address data output is shown in figure 3. Where ..signal 
timing is referenced to CLKX, the reference is to valid 
logic "1" or logic "0" clock levels. Cross-hatched areas 
indicate uncertainty of output transitions or "don't 
care" (optional) states for data inputs. Address data 
becomes valid one clock phase prior to the Address Data 
Strobe (NADS) and remains valid for one clock phase 
afterwards. Typically, NADS will be used to strobe the 
address data into a latch, either internal or external to 
the memory chips, or to clock decoded peripheral 
addresses into a flip-flop. 

The INS8900 address output drivers assume a high
impedance state during the data input interval as shown 
in figure 3. The IDS signal may be used to disable output 
buffers and enableTRI-STATE® input buffers. Increased 
power supply current may occur during the transition 
period of the TRI-STATE enable signal, when several 
devices may be simultaneously enabled. Therefore, good 
power, ground layout, and bypass filtering practices 
should be observed. The data lines must be driven to 
valid input data logic levels by the end of IDS as speci
fied by tDS. TTL devices should actively drive the input 
to the right logic level. LS devices, for example, will 
drive the input to 2.7 V for a logic "1" level. Typically, 
this data input timing will allow operation of the micro
processor in a system at maximum speed if the access 
time of the system memory is less than 2 clock periods. 
For memories with longer access times, the clock fre
quency may be reduced or the I/O cycle extend feature 
may be used, as described below. 

Data output timing is shown in figure 4. Output data 
becomes valid at the leading edge of ODS and remains 
valid for one clock period following the trailing edge. 
The Output Data Strobe is typically used as a read-write 
signal for memory and an output data latch strobe for 
peripheral interfaces. 

For systems utilizing memories with access times greater 
than 2 clock periods it may be desirable to use the 
EXTEND input to lengthen the I/O cycle by multiples 
of the clock period. Timing for this is shown in figure 5. 
In the case of either input or output operations, the 
extend should be brought true prior to the end of clock 
phase 6. The timing shown in figure 5 will provide the 
minimum extend of one clock period. Holding EXTEND 
true for n additional clock periods will cause an exten
sion of n+ 1 clock periods. 
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In DMA or multiprocessor systems it may be desirable 
to prevent liD operations by the I NS8900 when the bus 
is in use by another device. This may be done immed
iately following an IDS or ODS signal (a data I/O opera
tion) as shown in figure 6 or at any clock phase 6 regard
less of whether a data I/O operation is in progress (as 
shown in figure 5). 

INSTRUCTION SUMMARY 

The instruction set is divided into eight instruction 
classes as listed in table 3. The branch instructions 
provide the means to transfer control anywhere in the 
16-bit addressing space. Conditional branches are effected 
using the BOC instruction, which allows testing anyone 
of 16 conditions, including status flags, the contents of 
ACO, and user inputs to the chip. Additional testing 
capability is provided by the skip instructions, which 
provide memory or peripheral to register comparisons 
without altering data. The memory data transfer instruc
tions provide data transfers between the accumulators 
and memory or peripheral devices. The load with sign 
extended is provided to convert 8-bit twos complement 
data to 16-bit data, allowing 16-bit address modification 
when the 8-bit data length has been selected. 

The memory data operate instructions provide opera
tions between the principal working register (ACO) and 
memory or peripheral data. This includes both binary 
and BCD arithmetic instructions. The register data 
transfer instructions provide a very complete set of 
transfer possibilities between the accumulators, flag 
register, and stack, and include the capability to load 
immediate data. Register data operate instructions 
provide logical and arithmetic operations between any 
two ar.cumulators. They may be used for address and 
data modification and to reduce the number of (time
consuming) memory references in a program. The shift 
and rotate instructions allow 8 different operations 
which are useful for multiply, divide, bit scanning, and 
serial input/output operations. The miscellaneous 
instructions include the capability to set or reset (pulse) 
any of the 16 bits of the status flag register individually. 

The power of the instruction set is further enhanced by 
a flexible memory addressing scheme that provides three 
floating-memory pages and one fixed page of 256 words 
each. Instructions which use both direct and indirect 
memory addressing are included in the instruction set. 
Three modes of direct memory addressing are available: 
base' page, program counter relative, and index register 
relative. The direct addressing modes available are 
summarized in table 2. The mode of addressing is speci
fied by the XR field of the instruction shown in the 
"Instruction Format" column of table 3. 

Indirect addressing consists of first establishing an 
address in the same fashion as with direct addressing (by 
either the base page, relative to PC, or indexed [relative 
to AC2 or AC3] mode). The 16-bit contents of the 
memory location at this address is then used as the 
address of the operand, allowing any memory location 
to be addressed. The Branch Conditions of the INS8900 
are listed in table 4 and the Status and Control Flags 
are listed in table 5. 

Table 2. Direct Addressing Modes 

XR Field Addressing Mode Effective Address 

00 Base Page EA = disp 
01 Program Counter Relative EA = disp + (PC) 
10 AC2 Relative (indexed) EA = disp + (AC2) 
11 AC3 Relative (indexed) EA = disp + (AC3) 

Note 1: For base page addressing, disp is positive and in the 
range of 000 to 255 if BPS = 0, and is a signed number in the. 
range of -128 to +127 if BPS = 1. 

Note 2: For relative addressing, disp has a range of -128 to 
+127. 

INS8900 BUFFERED SYSTEM 

A block diagram of a fully buffered INS8900 system is 
illustrated in figure 13. Detailed schematics of the buf
fered INS8900 Microprocessor, Clock Generator, and 
Initialize Circuit are illustrated in figures 14, 15, and 16, 
respectively. The circuits as shown constitute a fully 
operational CPU module that ~an be used as the basi~ 
for a variety of systems regardless of their application. 

NOTE 

A 2.0 MHz crystal (Part No. NS209, Package Type 
HC-6U) for use with the INS8900 may be obtained 
from: 

Electro Dynamics 
5625 Foxridge 
Shawnee Mission, Kansas 66201 
(913) 262-2500 
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Table 3. INS8900 Instruction Summary 

Meaning 

1. Branch Instructions 

BOC Branch On Condition (Table 4) 
JMP 
JMP@ 

JSR 
JSR@ 

RTS 
RTI 

Jump 

Jump Indirect 
Jump To Subroutine 
Jump To Subroutine Indirect 
Return from Subroutine 
Return from Interrupt 

2. Skip Instructions 

SKNE 
SKG 
SKAZ 
ISZ 
DSZ 
AISZ 

Skip if Not Equal 
Skip if Greater 
Skip if And is Zero 
Increment and Skip if Zero 
Decrement and Skip if Zero 
Add Immediate, Skip if Zero 

3. Memory Data Transfer Instructions 

LD 
LD@ 

ST 
ST@ 

LSEX 

Load 
Load Indirect 

Store 
Store Indirect 
Load With Sign Extended 

4. Memory Data Operate Instructions 

AND 
OR 

ADD 
SUBB 
DECA 

And 
Or 
Add 
Subtract with B'orrow 

Decimal Add 

5. Register Data Transfer Instructions 

LI 
RCPY 
RXCH 
XCHRS 
CFR 
CRF 
PUSH 
PULL 
PUSHF 
PULLF 

Load Immediate 
Register Copy 
Register Exchange 
Exchange Register and Stack 
Copy Flags Into Register 
Copy Register Into Flags 
Push Register Onto Stack 
Pull Stack Into Register 
Push Flags Onto Stack 
Pull Stack Into Flags 

6. Register Data Operate Instructions 

Operation 

(PC) ..... (PC) + disp if cc true 
(PC) ..... EA 
(PC) ..... (EA) 

(STK) +- (PCI. (PC) +- EA 
(STK) <- (PC), (PC) +- (EA) 
(PC) <- (STK) + disp 
(PC) ..... (STK) + disp, lEN = 1 

If (ACr) "* (EA), (PC) <- (PC) + 1 
If (ACO) > (EAI. (PC) ..... (PC) + 1 
If [(ACO) /\ (EA)] = 0, (PC) +- (PC) + 1 
(EA) ..... (EA) + I, if lEA) = 0, (PC) ..... (PC) + 1 
(EA) <- (EA) -'1, if (EA) = O. (PC) +- (PC) + 1 
(ACr) <-- (ACr) + disp, if (ACr) = 0, (PC) <- (PC) + 1 

(ACr) <- (EA) 
(ACO) <- (EA)) 
(EA) <- (ACr) 

«EA)) <- (ACO) 
(ACO) <-- (EA) bit 7 extended 

(ACO) <- (ACO) /\ (EA) 
(ACO) <- (ACO) V (EA) 
(ACr) <- (ACr) + (EA), OV, CY 
(ACO) <- (ACO) + - (EA) + (CYI. OV, CY 

(ACO) <- (ACO) +10 (EA) +10 (CY), OV, CY 

(ACr) <- disp 
(ACdr) <-- (ACsr) 

• (ACdr) <- (ACsr), (ACsr) <-- (ACdr) 

(STK) <-- (ACr), (ACr) <- (STK) 
(ACr) <- (FR) 
(FR) +- (ACr) 
(STK) <-- (ACr) 

(ACr) <- (STKI 
(STK) +- (FR) 
(FR) +- (STKI 

RADD 
RADC 
RAND 
RXOR 
CAl 

Register Add (ACdr, <-- (ACdr) + (ACsr), OV, CY 
Register Add With Carry (ACdr) <- (ACdr) + (ACsr) + (CY), OV, CY 
Register And (ACdr) +- (ACdr) /\ (ACsr) 

Register Exclusive OR (ACdr) <- (ACdr) V (ACsr) 
Complement and Add Immediate (ACr) +- - (ACr) + disp 

7. Shift And Rotate Instructions 

SHL 
SHR 
ROL 
ROR 

Shift Left 
Shift Right 
Rotate Left 
Rotate Right 

8. Miscellaneous Instructions 

HALT 

SFLG 
PFLG 
NOP 

Halt 
Set Flag (Table 5) 
Pulse Flag (Table 5) 

No Operation 

(ACr) <- (ACr) shifted left n places, w/wo link } 
(ACr) <- (ACr) shifted right n places, W/W,O link 
(ACr) <-- (ACr) rotated left n places, w/wo link 
(ACr) - (ACr) rotated right n places, w/wo link 

Halt 

(FR) fc +- 1 

(FR) fc <- I, (FR) fc +- 0 
(PC) +- (PC) + 1 

Maximum 
Execution Time (Note) 

5M + EA + 1M if branch 
4M + EA 
4M + 2EA 
5M + EA 
5M + 2EA 
5M + EA 
6M + EA 

5M + 2EA + 1M if skip 
7M + 2EA + 1M if skip 
5M + 2EA + 1M if skip 

7M + 2EA + Ew + 1M if skip 
7M + 2EA + Ew + 1 M if skip 
5M + EA + 1 M if skip 

4M + 2EA 
5M + 3E A 

4M + EA + Ew 
4M + 2EA + Ew 
4M + 2EA 

4M + 2EA 
4M + 2EA 
4M + 2EA 
4M + 2EA 
7M + 2EA 

4M + EA 
4M + EA 
6M + EA 
6M + EA 
4M + EA 
4M + EA 

4M + EA 
4M + EA 

4M + EA 
4M + EA 

4M + EA 

4M + EA 
4M + EA 
4M + EA 

5M + EA 

(5 + 3n) 'M + EA , n = 1 - 127; 
6M+EA,n=0 

Not.: M = Machine cycle time = 4 clock periods EW = Extend time for write cycle 

Instruction Format 

o 1 0 01 cc 

~ ~ ~ ~ ~ ~ !xr 
000 1 0 1 
1 00 1 0 1 
10000000 
o 1 1 1 1 1 00 

1 1 1 1 r xr 
1 00 1 1 1 
1 0 1 1 1 0 
1 000 1 1 
1 0 1 0 1 1 

1 1 0 0 r xr 
1 0 1 0 0 0 
1 1 0 1 r 

1 0 1 1 0 0 
1 0 1 1 1 1 

1 0 1 0 1 0 xr 
1 0 1 0 0 1 
1 1 lOr 
1 0 0 1 00 
1 0 0 0 1 0 

r 
disp 

1 

T 
disp 

o i 0 1 0 0 r disp 

1-0;;,.....;1:..,.::0---=...1 ...;1'--'.1 +--=d::.,.r +-.:::sr'-l 000 000 
o 1 1 0 1 1 dr sr 

o 0 0' 1 1 1 r 

000001 

000010 
o 1 1 000 
o 1 1 00' , 
0000 1 1 00 
000 1 00 00 r 
011010 dr sr 000000 

o 1 1 1 0 1 t 
o 1 0 1 0 1 
o 1 0 1 1 0 
o 1 1 1 0 0 r disp 

o 0 1 0 1 0 
00 1 0 1 1 
001000 
00 1 0 0 1 I r 1 
000000 00 0 0000000 

0011 fc 11 ! 
00111 fc 10 
010111000 

n = number of shifts External interrupt response time is 7M + ER plus time to finish current instruction, 
ER = Extend time for read cycle 

Table 4. Branch Conditions 

Number Mnemonic 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

STFL 
REOO 
PSIGN 
BITO 
BIT 1 
NREQO 
BIT2 
CONTIN 
LINK 
lEN 
CARRY 
NSIGN 
OVF 
JC13 
JC14 
JC15 

Condition 

Stack flJlI ' 
(ACO) equal to zero(l) 
(ACO) has positive sign(2) 
Bit 0 of ACO true 
Bit 1 of ACO true 
(ACO) is non-zero(l) 
Bit 2 ACO is true 
CONTIN (continue) input is true 
LINK is true 
lEN is true 
CARRY is true 
(ACO) has negative sign(2) 
OVF is true 
JC13 input is true 
JC14 input is true 
JC15 input is true 

©IC MASTER 1978 

Note 1: If the selected data length is 8 bits, only bits 0-7 of 
ACO are tested, 
Not. 2: Bit 7 is the sign bit (instead of bit 15) if the selected 
data length is 8 bits, 

Table 5. Status and Control Flags 

Register Bit Flag Name 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

"I" 
lEI 
IE2 
IE3 
IE4 
IE5 
OVF 
CRY 
LINK 
lEN 
BYTE 
HI 
F12 
F13 
F14 
"I" 

Function 

Not used-always logic 1 
Interrupt Enable Levell 
Interrupt Enable Level 2 
Interrupt Enable Level 3 
Interrupt Enable Level 4 
Interrupt Enable Level 5 
Overflow 
Carry 
Link 
Master Interrupt Enable 
8-bit data length 
Flag 11 
Flag 12 
Flag 13 
Flag 14 
Always logic 1. set for 
Interrupt 0 exit 
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I NSB900 

74C04 
INVERTER 

CONTROL BUS 

DATA BUS 

IN~~Bs ~ .. ~ ........................ ~,. ...... ~ .. ~ ................ ... 

ROM RAM PERIPHERAL 

Figure 13. Fully Buffered INS8900 System 
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Figure 14. Fully Buffered INS8900 CPU Module 

LATCHED ADDRESS BUS 

74LS04 

Bo I/O 00 
Bo I/O 01 
BO I/O 02 
BO I/O 03 
801/004 
BO I/O 05 
BO I/O 06 
BD I/O 07 

BD I/O 08 
BO t/o 09 
BO I/O 10 
Bo I/O 11 
Bo I/O 12 
Bo I/O 13 
Bo I/O 14 
BO 1/0 15 

BF14 

BF13 
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BF11 

NBADS 
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Physical Dimensions 

0.045 
(1.143) RADIUS TYP 

0.610 

I:~MAX:1 

II + 0.OOS-0.012 

'.625 .. .Il25 ~ 1"'D3_"~5) 
f.--~--l 

( 8 +0.635) 15. 75 41.381 

1-------~-----------1 

I ClKX 
~t:)o-o .... ---...... 

--., ___ -""--" JH:H ....... BClKT 

Figure 15. Clock Generator 

r----------------, 
I ~V I 
I I 
I I 
I I 
I I 

~----------------~ 
Figure 16. Initialize Circuit 

I-- 0.050 00.010 

(1.270 '0.254) 

2.020 
(51.308) MAX 

I 0.100 ,0.010 

f-- (2.540 '0.254) 

Cavity Dual-In-Line Package (D) 
Order Number INS8900D 

NS Package 0400 

II 0.018 '0.002 

---1 f-- (OA57 ,0.051) 

0.125 

(3.175) 
MIN 

Manufactured under one or more of the follOWIng U,S, patents: 3083252, 3189758, 3231797, 3303355, 3317571. 3323071, 3381071. 3408542, 3421025, 3425423,3440498, 3518750,3519897, 3557431, 3560765. 
3565218, 3571630, 3575509,3579059, 3593069, 3S97540, 3507469, 3617859, 3531312, 3533052, 3538131, 3548071, 3551555, 3593248. 

National Semiconductor Corporation 
2900 Semiconductor Drill9, Santa Clara, California 95051, (408) 737-50oo/TWX (910) 339-9240 

National Semiconductor GmbH 
808 Fuerstenfeldbruck, Industriestrasse 10, West Germany, Tele. (08141) 1371/Telex 05-27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estate, Greenock, Scotland, Tele. (0475) 33251/Telex 778-632 

National does not assume any responsibility for use of any circuitry described; no circuit patent licences are implied; Jnd National reserves the right, at any time without notice, to change said circuitry, 
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First published to serve you in 1935, The Radio 
Electronic Master has continuously changed 
over the years to better meet your needs. Today 
The Radio Master has become The Electronic 
Distributors MASTER CATALOG. 
The 1978 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys
tems and subsystems sold through distribu
tors. 

- It encompasses the following product areas: 
electronic and electromechanical components, 
audio and communications equipment, sub
assembly and panel components, hardware, 
production equipment and tools, test instru
mentation, power sources, wire and cable, and 
chemicals. 
The MASTER CATALOG is divided into four 
basic sections: 

The GENERAL INDEX lists manufacturers and 
products alphabetically, including product cross 
references. Page numbers are displayed for 
both manufacturers and products. Manufacturers 
names are bold-faced. 
The MANUFACTURERS' CATALOG SECTION is 
a collection of their respective product pages, 
alphabetically by manufacturer, again including 
addresses and phone numbers. 
The MANUFACTURERS DIRECTORY is an alpha
betical listing of all manufacturers whose prod
ucts information is shown. Page numbers are 
referenced. Sales offices, representatives and 
distributorsare included for many manufacturers. 
The DEALER/DISTRIBUTOR DIRECTORY geo
graphically lists distribution outlets by state and 
city. The listings were supplied by manufacturers 
cataloging in this edition. 

United Technical 'Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N. Y. 11530 



NEe IlcrallPlters,lDC. 
INTRODUCING THE jLCOM.4 FAMILY 

A LINE OF SINGLE CHIP 4·81T MICROCOMPUTERS 

In order to provide the power of microcomputers to the cost sensitive consumer/controller markets, N EC Microcomputers, 

Inc. offers a family of low cost, powerful 4-bit parallel single chip microcomputers. All of these devices contain on-chip 

read-only-memory (ROM) for program storage, data storage memory (RAM) and extensive input/output capability. 

The family is divided into two applications areas. The pCOM-42 microcomputer's architecture and instruction set is designed 
to facilitate its use in Electronic Cash Register (ECR)/Scale products. The pCOM-43/44/45 microcomputers are designed for 
general purpose controller applications and are ideal devices for industrial controls, appliance controls, games, etc. 

Both families are supported by NEC's high volume production capability, evaluation chips and evaluation kits, PDA-80 
software development system and extensive documentation. 

jLCOM·42 
D ESC R I PT ION The J,lCOM-42 (Part No. J,lPD548C) is a single ch ip microcomputer that is ideally su ited for Elec

tronic Cash Register (ECR), Point of Sale (PaS) and Electronic Scale applications. 

Containing a 4-bit Parallel ALU, ROM for program storage and RAM for data storage, the 
J,lCOM-42 provides an economical and simple solution to many Vending/Calculating requirements. 

Because of its extensive instruction set and five input/output ports, the J,lCOM-42 is capable of 
controlling an 8 x 4 keyboard, an 8 digit display and low cost ECR-type printers. 

Finally, the on-chip RAM space can be augmented by an external J,lPD5101 CMOS RAM (256 x 
4 bits) for applications requiring low power data retention. 

F EATU RES • Stand alone 4-bit microcomputer 

BLOCK DIAGRAM 

©IC MASTER 1978 

• All 72 instructions are single byte 
• 10 J,lsec instruction cycle 
• 1920 x lO-bit program memory (ROM) 
• 96 x 4-bit data memory (RAM) 
• 4-level stack 
• 2 interrupt request lines 
• I/O compatible with TTL 
• 10 discrete output ports (FO - F9) 
• Two 8-bit output ports (UO - U7, RO - R7) 
• One 4-bit input port (KO - K3) 
• One 4-bit input/output port (SO - S3) 
• One single bit testable input port (K4) 
• Single phase TTL level clock (200 KHz max) 
• Single supply, -10V PMOS technology 
• 42 pin plastic dual-in-line package 

00-7 

RAM 
96X4 

IA,IB 

~ __ --" KO-3 

ACC(41 1.1"-----'"' SO-7 
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PIN NAMES 

RES Reset 

KO-K3 Input Port K 

TEST Input for Testing 

INormally VGG) 

SO-53 Input/Output Port S 

IA.IB Interrupt Input Ports 

FO-Fg Output Port F 

UO-U7 Output Port U 

RO-R7 Output Port R 

K4 
Input Port for 
Condition Test 

¢ Clock Input 

1 Ace+-·Ace. 

1 ACC+-(ACC)+1 LTI 

1/2 ACC+-(ACCI+1 Carry=1 OS1 

1/2 ACC+-(ACC)-1 Borrow*1 OSO 

1 C+-O SB 

1 C-l AB 

1 Decimal Subtract Mode SBT 

1 Decimal Add Mode SC 

1/2 ACC+-(ACCI+[DP] Carry=1 SEM 

1 ACC.C+-(ACC)+[OP] +(C) 
SEI 

1/2 ACC-(ACC)+13121,10 Carry=1 

1 
ACC-[OP) 

OPH+-(OPHI"l M2Ml MO 

SK4 

JPT 

1 
(ACCI-[OP] 

JPA 
OPH-(OPH)"IM2M1MO 

IACC)-[DP] (OPL)=8 JCP 

1/2 OPH-(OPH) "I M2Ml MO or 
CAL 

OPL +-IDPL)+1 IDPL)=O 

(ACC)-[OP] (OPL)=F AT 

1/2 OPH-(DPH)V M2Ml MO o( 
ATS 

OPl+-(OPL)-1 (DPL)=7 , ACC+-131211 10 EIA 

1 OP+-IS-IO OIA 

1/2 OPL -IDPL)+1 
IDPL)=8 or 

(OPL)=O 

EIB 

OIB 

112 DPL +-IDPL )-1 
IDPL)=F or 

OIU 
(OPL)=7 

1 IDP)-(OP') EAO 

1 OOOOPL .... (OP) OAO 

RES 

KO 
Kl 
K2 4 
K3 5 

TEST S 
So 7 
SI a 
S2 9 
S3 10 
IA 11 
IB 
FO 
Fl 
F2 
F3 
F4 
F5 
FS 
F7 

IJPD 
548C 

GND 

® 
(ACC)-ITA) 

1 TA+-13 1211 10 

1 0n+l +-On.OO+-1 

1 On+l+-On.Oo+-O 

1 [OP.Bl.BO]+-1 

1 [OP.Bl.BO] +-0 

1/2 Skip if [OP,Bl.BO] =1 

1/2 Skip if (C)=1 

1/2 Skip if (ACCI=[OP] 

1/2 Skip if (ACC)=13121110 

1/2 Skip if K4=1 

1 PC+-(TA),PS-O 

1 
PCS-4+-PS-4 

PC3-O+-P3-OvtACC) 

1 PCS-O+-PS-O 

1 
[STACK]+-(PC) 

¢ 

Vc,GHOV) 
K4 
R7 
RS 
RS 
R4 
R3 
R2 
Rl 
RO 
U7 
Us 
Us 
U4 
U3 
U2 
Ul 
Uo 
Fg 
Fa 

B1 BO=1 
(C)=1 

(ACC)=[DP] 

(ACC) 

=131211 10 

K4=1 

PC+-1 OOOPSPsP 4P3P2P1 Po 

1 PC+-[STACK] 

2 
PC+-[STACK] 

PC+-(PC)+1 

1 Enable IA port , Disable IA port , Enable IB port 

1 Disable IB port 

1 
U7-O+-17-O 

A7-O+-(07-O) 

1 Enable A port 

1 Disable A port 

JlCOM-42 PIN CONFIGURATION 

JlCOM-42 INSTRUCTION SET 

® 
A .... (O) 

OTA 1 A7-4+-(TAI.A3-O .... (OPL) 

SFS 1 S+-(ACC) 

AFS 1 S port Input Mode 

IS 1 ACC+-S : 
IK 1 ACC+-K 1 
AFI 1 Fl+-O 

SFI 1 Fl+-1 

AF2 1 F2+-O 

SF2 1 F2'"""1 

AF3 1 F3+-O 

SF3 1 F3+-1 

AF4 1 F4+-O 

SF4 1 F4+-1 

AFS 1 FS+-O 

SF5 1 F5+-1 . 

AFS 1 FS+-O 

SFS 1 FS+-1 

AF7 1 F]+-O 

SF7 1 Fr-1 

AFa 1 Fg+-O 

SFa , Fa+-1 

AF9 1 Fg+-O 

SF9 , Fg+-1 

AFO 1 FO+-O 

SFO 1 FO+-1 

NOP , No Operation 

Notes: <D MNEMONIC 

2 ® CYCLES 

® DESCRIPTION 

@ CONDITION FOR SI(IP 
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DESCRIPTION 

f'COM-43 
The .uCOM-43 (Part No . .uPD546C) is a 4-bit parallel microcomputer that is especially suited for a 
wide range of low cost, sophisticated controller applications. 

The .uPD546C contains all the functional blocks necessary to enable its use for both industrial and 
non-industrial controller applications. These blocks include: a 4-bit parallel ALU; 2K by 8-bit 
ROM for program storage; 96 x 4-bit RAM for data storage; 35 input/output lines; a programmable 
interval timer; interrupt capability; and on-board clock generator. 

The 80 instructions of the .uCOM-43 are designed to perform controller oriented functions and for 
efficient use of the program memory space. These 80 instructions include a number of multi
function instructions, powerful 1/0 instructions including single bit manipulation, and test-and-skip 
instructions for conditional processing. 

Thus, the .uCOM-43's large ROM memory, extensive I/O, and other hardware features in combina
tion with its powerful instruction set opens up new areas for inexpensive yet sophisticated 
controllers. 

F EATU R ES • Stand alone 4-bit microcomputer for control applications 

BLOCK DIAGRAM 

@IC MASTER 1978 

• 80 powerful instructions capable of: binary addition; decimal addition and subtraction; and 
logical operations 

• 10 .usec instruction cycle 
• 2000 x 8-bit program memory (ROM) 
• 96 x 4-bit data memory (RAM) 
• 35 input/output lines consisting of: two 4-bit input ports, two 4-bit input/output ports, four 

4-bit output ports, one 3-bit output port. All capable of both single bit manipulation and 4-bit 
parallel processing 

• 3-level stack 
• Six 4-bit working registers 
• Hardware interrupt including enable/disable capability 
• On-chip programmable interval timer 
• On-chip clock generator 
• Open drain, TTL compatible outputs 
• Single supply, -10V PMOS technology 
• 42 pin plastic dual-in-line package 

P10·2 

PHO·3 

PFO·3 

PEO·3 

PDO·3 

CONTROL 
& 

DECODE 

8 "it 

! 
RES 

HOM 
)(}(}()x;; 

STACK 1 

ST I\CK ;1 
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NEe Ilcrocolputers,lnc. 
fLCOM-44 

The ""COM-44 (Part No. ""PD547C) is a 4-bit parallel microcomputer that is ideally suited for a wide 
range of low cost, general purpose controller applications. 

The ""PD546C contains all the functional blocks needed for a low cost, stand alone, high volume 
controller. These blocks include: a 4-bit parallel ALU; 1 K by 8-bit ROM for program storage; 
64 by 4-bit RAM for data storage; 35 input/output lines; interrupt capability and an on-board 
c10c k generator. 

The 58 instructions of the ""COM-44 are designed to perform controller oriented functions and for 
efficient use of the program memory space. These 58 instructions include a number of multifunc
tional instructions, powerful I/O instructions including single bit manipulation, and test-and-skip 
instructions for conditional processing. 

The ""COM-44 is ideally suited for consumer/industrial controller functions because of its extensive 
I/O, on-board ROM/RAM space and its powerful instruction- set. 

.. Stand alone 4-bit microcomputer for control applications 
• 58 powerful instructions capable of: binary addition; decimal addition and subtraction; 

and logical operations 
• 10 ""sec instruction cycle 
• 1000 x 8-bit program memory (ROM) 
• 64 x 4-bit data memory (RAM) 
• 35 Input/Output lines consisting of: two 4-bit input ports; two 4-bit input/output ports; 

four 4-bit output ports, Oiie 3-bit output port. All capable of both single bit rnanipulation and 
4-bit parallel processing. 

• Single level stack 
• On-chip clock generator 
• Open drain, TTL compatible outputs 
• Single supply, -lOY PMOS technology 
• 42 pin plastic dual-in-line package 

P10-2 

PDO-3 

CONTROL 
& 

DECODE 

8 bit 

8 bit 

ROM 
1000x8 

~ ! 
INT RES 

PCO-3 PBO-3 PAO-3 
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DESCRIPTION 

JLCOM-45 
The IlCOM-45 (Part No: IlPD550C) is a single chip microcomputer designed for extremely low cost, 
general purpose controller/consumer/appliance applications. 

The IlPD550C contains all the system blocks necessary to build an inexpensive, yet fully functional 
controller. The blocks include: a 4-bit parallel ALU; 640 by 8-bit ROM for program storage; 
32 by 4-bit RAM for data storage; 21 input/output lines; interrupt capability and an on-board 
clock generator. 

The 58 instructions of the IlCOM-45 are designed to perform controller oriented functions and for 
efficient use of the program memory space. These 58 instructions include anumber of multifunc
tional instructions, powerful I/O instructions including single bit manipulation, and test-and-skip 
instructions for conditional processing. 

The IlCOM-45 opens up entire new areas of controller applications because of its extremely low 
cost and powerful functions. 

F EATU R ES • Stand alone 4-bit microcomputer for consumer/control applications 
• 58 powerful instructions capable of: binary addition; decimal addition and subtraction; and 

logical operations 
• 10 Ilsec instruction cycle 
• 640 x 8-bit program memory (ROM) 
• 32 x 4-bit data memory (RAM) 
• 21 Input/Output lines consisting of: one 4-bit input port; two 4-bit input/output ports; two 

4-bit output ports; one 1-bit butput port. All capable of both single bit manipulation and 4-bit 
parallel processing. 

• Single level stack 
• On-chip clock generator 
• Open drain, TTL compatible outputs capable of -35V 
• Single Supply, -10V PMOS technology 
• 28 pin plastic dual-in-line package 

BLOCK DIAGRAM INSTRUCTION BUS 8 Ill! 

PGo 

PFO-3 

PEO-3 

PDO-3 

©IC MASTER 1978 

PCO-3 

RAM 
DECODER 

PAO-3 

CONTfWL 
& 

DECODE 

81111 

81111 

6 
INT HES 

HOM 
G40x,: 
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NEe IlCroc.puters,IOC. 
PIN NAMES 

CLO-CL1 External Clock Source 

PCO-PC3 Input/Output Port C 

INT Interrupt Input 

ell CLo pCOM-43/44/45 
PCo VGG(-IOV) 

PIN CONFIGURATIONS PCI PB3 
PC2 PB2 . 

PC3 PBI 
RES Reset INT PBO 

POO-P03 Input/Output Port ° RES PA3 
POo PA2 

PEO-PE3 Output Port E POI PAl 

PFO-PF3 Output Port F 
~-

.Input for Testing TEST 
(Normally GNO) 

P02 PAO 
P03 PI2 
PEO Pil 
PE I PIO 

PGO-PG3 Output Port G PE2 PH3 

PHO-PH3 Output Port H 

PIO-PI3 Output Port I 

PE3 PH2 
PFo PHI 
PF I PHO 

PAO-PA3 Input Port A 

PBO-PB3 Input Port B 

PF2 PG3 
PF3 PG2 

TEST PGI 
PGo 

CLI CLo 

PIN NAMES PCo VGGI-l0V) 

PCI RES 

CLO-CLl External Clock Source PC2 INT 

PCO-PC3 Input/Output Port C PC3 PA3 

POO-P03 Input/Output Port ° PA2 

PEO-PE3 Output Port E 
PAj 

PAO 
PFO-PF:l Output Port F PGo 

PGO Output Port G PF3 

PAO-PA3 Input Port A PF2 

INT Interrupt Illput 
PFl 

PE3 PFo 
RES Reset VSs(OV) TEST 

pCOM-43/44/45 
INSTRUCTION SETS 

CD @ @ ® ® <D ® @ @) ® G) ® @ @) ® 
CLA ACC' ° IACCI='(IDPII TC i I '/1.1 Skop of ICI-I ICI-I 
CMA I ACC"IACCI DPL-(DPLI+I 

i 
skop If liNT F/FI"I 

(INT F/FI I XI ./2-.1 (DPLI=O TIT I .;'-.1 CIA ACC' IACCI I I skip if IDPLI=O I INT F/F--Q 

INC ,10 .1 
ACC' IACCII1 

Carry IACCkllDPII JCP PCS-O' P5-PO 
skip If Carry 

DPW (DPHh'OMlMo JMP PC·· PIO-Po 
ACe- IACCI-' XMI ./2-J 

DPL-IDPLI+' 
(oPLI=O 

JPA PCS-O--A3A2A, AQOO DEC .10 .1 Borrow 
skIp if Borrow 

skip jf IDPLI=O EI INTE F F-I 

C/) CLC C· 0 
LDI DP- 16-IO DI INTE F F'-{j 

"- STC C· , 
DPw-O STACK--IPCI 

Q) XC ICI"IC'1 LDZ CZP 
PC, OOOOOP3P2PI POOO +-' DPL - 13121,10 

:::s RAR , IACCn·,I· IACCnl 
DPL· IDPL 1-' STACK· IPCI 

0- C· IACCO!. IACC31· ICI DED , .12-.• 
skIp if IDPLI=F 

IDPLI=F CAL 
PC, PIO-PO 

E INM .10. (IDPl!· IIDP)J'I 
IIOP)J =0 DPL-IOPLI+' RT PC·ISTACKI 

skip if IIDPII "0 IND ./2-.1 
skip if IDPLI=O 

IDPLI=O 
PC·ISTACKI 0 IIDP)J· IIDPII-, DPL-IACcl 

RTS 3-4 
PC, IPCI+'.2 

Unconditional 

0 DEM , ./0 .1 IIDPII=F TAL 

0 
skIp of IiDPI I "F TLA ACC-IDPLI TM F F· ° 
ACC' IACCIt IIDPI I XHX , IXI='IDPHI 

STM 2 
TIMER· 15-10 "- AD .h, Carry 

0 skip if Carry XLV IVI··IDPLI TTM ./~ ,I skip if ITM F/FI=' ITM F/FI , 

~ ADS ./0 .I 
ACC,C' IACCI.IIOP)J 'ICI 

Carry 
THX X--IDPHI SEB 2 PORT E IB,BOI· , 

skip If Carry TLV Y·IDPLI REB , , PORT E IB,BOI· ° 
0 

ADC ACC,C' IACCI I IIDPII t ICI XAZ , IZI,·IACCI SPB PORT IDPL,B, BOI' , 
DAA , 

ACC' (ACCI'6 XAW , IWI-"'(ACCI APB PORT IDPL,B,BOI' ° W DAS &:;C· IACCI +10 TAZ Z"IACCI IPORT A IB,BOII Z EXL ACe- IACC),' I IDPIi TPA I , ~/.I • skIp If IPORT A IB, Boll· , 
TAW , W·IACCI 

LI ACC' 13 12 1,10 XHR , IRI·'IDPHI 
TPB '/:-.1 

skip If IPORT IDLL,B, BOll IPORT IDP L, -+- IIDPII· IACcl XLS ISI··IDPLI "I 1 BIBOII , 

ACC' IIDP)) 5MB IIDP.B,BOIi·-' OE PORT E· IACcl 

~ LM 
ACC' IIDPII RMB , IIDP.B,Boll·{J OP PORT IOPLI. IACCI 
DPH' (oPHlvOM,Mo TMB , • /~-.I skip II IIDP,B, Bol 1-' IIOP,B,Boli -, OCD 2 PORT C,D· 17-10 

~ X , , IACcl ,IIOPII TAB V~-,\ skip il IACCIB,BOII-' IACcIB,BOII=' IA ACe- IPORT Al 

~ 
0---)- ., 

IACcl' ,llOPll skip If IACcIB,BOII IACCIB,BOII IP ACe- IPORT IOPLII 
XM .12· .. DPH' IDPHIVOM,Mo CMB , 

= IIDP,B,BOII "IIOP,B,BO)) NOP No Opefalion 

~ 
I/\ee l III)PIi 

SFB 2 FLAG IB,BOI' , 
XI) 1/ ~ I 111'1' IIH'II-I IDPII F 

RFB 2 FLAG IB,BaI' 0 Notes: CD MNEMONIC ~e' !.klp Ii U)P,) I-
FBT _~I-4 skip if IFLAG (8,BOII-, IFLAGIB,BOII=I @ BYTeS ~ 1J\(:;Y-llliPiT' 
FBF ,/.1-. skipif IFLAG IB,BOII=O IFLAGIB, Boll=O @ CYCLES 

~ X~1Il I .(, I IWH' III PH Iv OM 1 MO 
H)PII F CM , ./ ~ ,I sko" II IACcl IIDPIi IACcl = IIDPII @) DESCRIPTION re' 111'1' 11)1'11-1 ~ ? F .. ·" skip II IACCI 13121,10 IACCH3121110 ® CONDITION FOR SKIP fa: ~I..IP II H)i~ I F t-cci 2 ,(I .• skop " IOPLI 13121110 IOPLI 13 12 1,10 o These Instructions Apply Only to the jlCOM·43, 

~ 
~. 

r 
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pCOM-4 FAMILY 
DEVELOPMENT TOOLS 

The ~COM-4 microcomputer family is fully supported with all the necessary hardware and software development tools. These tools include 
assemblers, evaluation chips and evaluation kits. 

For software development, cross-assemblers that run on our SOSOA-based PDA-SO are available along with support documentation. The PDA-80 
·allows the user to program PROMs directly without having to use a paper tape medium. 

For hardware and software development, evaluation kits and evaluation chips are available. The EVACH IPS (~PD555D for the ~COM-42 and 
~PD556Dfor the ~COM43/44/45) have all the functional capabilities of their production equivalents, except they do not contain on-chip 
ROM. Instead they have the ability to address external memory. In addition, they give the designer the ability to single step through his pro
gram in order to ease debugging. 

The evaluation kits (EVAKIT -42 and EVAKIT 43), using the appropriate EVACHIP, provide the designer with a single pc board containing: 
LED's for display of internal registers and instruction code; switches for setting breakpoints; on-board PROM sockets; and reset and single-step 
capability. The combination of EVA KIT and EVACHIP give the ~COM4 system designer all the tools needed for initial design/debugging and 
prototype fabrication. 

EVAKIT-42 
JLCOM-42 PROTOTYPI~G BOARD 
OESCR IPTION 

EVAKIT·43 
fLCOM-43/44/45 PROTOTYPING BOARD 

The EVAKIT-42 is a single board prototyping package for both 
hardware and software debugging of the ~COM42 one-chip micro
computer system. 

The heart of the EVAKIT -42 is the ~PD555D evaluation chip which 
provides the same functionality as the ~PD54SC. Unlike the ~COM-
42, the ~PD555D does not contain a read only memory, but pro
vides addressing capability to external memories instead. 

The EVAKIT -42 also includes sockets for 2K bytes of EEPROM 
memory, LED displays to show register ~ontents, switches for 
breakpoint and mode selection, and control logic for single step 
operation, all residing on a single printed circuit board. 

FEATURES 

• Single Step Execution 
• Display of Instruction Code to be Executed 
• Display of Contents of Program Counter 
• BR EAK Function at any Address 
• Display of Contents of Accumulator and SPort 
• Selection of Program Memory, On-Board PROM or External 

PROM 

MAJOR SPECIFICATIONS 

Product Name EVAKIT-42 

LSI's Used 
CPU ~PD555D 
PROM ~PD454D (up to 16) 

Clock Frequency 100 KHz to 200 KHz 

Program Capacity 1920 Words (10 Bits/Word) 

Operating Temperature O°C to 45°C 

+7V ± 5% 0.6A (Max) 
Power Supplies -5V ± 5% 1.0A (Max) 

-10V ± 5% 0.2A (Max) 

Dimension 240 mm x 310 mm 

1 DO-Pin Double-Sided PC Edge 
I 

Connector 

I 
Connector with 0.125 inch 

(3.175 mm) Contact Center 

©IC MASTER 1978 

OESCR IPTION 

The EV AK IT-43 is a single board prototyping package for both hard
ware and software debugging of the ~COM43/44/45 one-chip micro
computer systems. 

The heart of the EVAKIT 43 is the ~PD556D evaluation chip which 
provides the same functionality as the ~COM-43 (~PD546DI. This 
includes full I/O capability, on-chip timer and clock generator. 
Unlike the ~PD546, which contains on-chip ROM, the ~PD556 pro
vides addressing capability to external memory instead. 

The EVA KIT 43 also includes: sockets for 2K bytes of EEPROM 
(in either 256 or 1 K byte increments); LED displays to show the 
contents of the program counter, accumulator, data pointer and 
instruction register; switches for breakpoint and mode selection; and 
control logic for single step operation. 

FEATURES 

• Single Step Execution 
• Internal Register Display 
• BR EAK Function at any Address 
• Selection of Program Memory, On-Board PROM or External 

PROM 

MAJOR SPECIFICATIONS 

Product Name EVAKIT-43 

LSI's Used 
CPU ~PD556D 
PROM ~PD454D or ~PD45SD 

Clock Frequency 100 KHz to 200 KHz 

Program Capacity 2K Bytes 

Operating Temperature O°C to 45°C 

Power Supplies 
+5V ± 5% O.SA (Max) 

-5V ± 5% O.lA (Max) 

Dimension 251 mm x 324 mm 

1 ~O-Pin Double-Sided PC Edge 

Connector Connector with 0.125 inch 

(3.175 mm) Contact Center 

1733 
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NEC.~IIC. 
EVACHlp·42 

DESCRIPTION 

The EVACHIP-42 (Part No,IlPD555D) is an evaluation chip for the 
",COM-42 single chip microcomputer. Designed to be used for both 
hardware and software debugging, the EVACHIP-42 is functionally 
equivalent to the IlCOM-42, except that it does not contain on-chip 
ROM. Instead, it is able to address external memory and also has 
HOLD capability to enable single step operation of the program 
being evaluated. 

FEATURES 

• 4-B it Parallel Processor 
• Full 72 Instruction Set of IlCOM-42 
• 10llsec Instruction Cycle 
• Capable of Addressing 1920 x 10-Bits of External Program 

Memory 
• HOLD Capability 
• Full Functionality of IlCOM-42 
• Single Supply, -10V PMOS Technology 
• 64 Pin Ceramic Dual-in-Line Package 

PIN CONFIGURATION 

64 
63 

62 

U4 
59 U5 
58 U6 
57 U7 
56 F9 

F8 
54 F7 

12 53 F6 
13 52 F5 

11 14 51 F4 
15 F3 
16 IlPO F2 
17 5550 Fl 
18 FO 
19 53 

20 52 
21 51 

22 50 

23 IA 

24 IB 
TEST 
K3 

27 K2 
28 Kl 

29 KO 
30 K4 
31 RES 
32 <,) 

PIN NAMES 

Po - P3 Page Output 

AO- A6 Address Output 

10- 19 Instruction Input 

HOLD HOLD Input 

RO - R7 Output Port R 

tP Clock Input 

RES Reset Input 

K4 K4 Test I"put Line 

Ko- K3 K Input Port 

TEST IC Test Input 

IA,IB Interrupt Input 

So- S3 Input/Output Port S 

FO - F9 Output Port F 

UO- U7 Output Port U 

1734 

EVACHlp·43 
DESCRIPTION 

The EVACHIP-43 (Part NO.IlPD556D) is an evaluation chip for the 
IlCOM-43/44/45 single chip microcomputers. Designed to be used 
for both hardware and software debugging, the EVACHIP-43 is 
functionally equivalent to the IlCOM-43, except that it does not con
tain on-chip ROM. Instead, it is able to address external memory. In 
addition, in order to facilitate debugging, the IlPD556 is capable of 
displaying the contents of the internal accumulator and data pointer 
and of being single stepped. 

When the IlPD556 is being used to evaluate IlCOM-44/45 deSigns, 
the external memory capacity should be restricted to that. of the 
respective on-chip ROM and the instructions used should be 
restricted to the 58 comprising the IlCOM-44/45 instruction set. 

FEATURES 

• 4-bit Parallel Processor 
• Full 80 Instruction Set of IlCOM-43 
• 10llsec Instruction Cycle 
• Capable of Addressing 2K x 8-Bits of External Program Memory 
• Single Step Capability 
• Full Functionality of IlCOM-43 
• Single Supply, -lOV PMOS Technology 
• 64 Pin Ceramic Dual-in-Line Package 

PIN CONFIGURATION 
(ov) V5S ClO 

TEST Cll 
PFO 10 
PFl 4 11 
PF2 5 12 
PF3 13 
PGo 14 
PGl 15 
PG2 16 
PG3 10 17 

11 Po 
12 Pl 

PH2 13 P2 
PH3 14 P3 

PIO 15 
IlPD P4 

Pll 16 P5 
PI2 17 5560 P6 

18 P7 
PAl 19 P8 

PA2 20 P9 

PA3 21 Pl0 
PBO 22 ACC/PC 

PBl 23 5TEP 

PB2 24 BREAK 

PB3 25 PE3 
peo 26 PE2 
PCl 27 PE, 
PC2 28 PEO 
PC3 29 PD3 
INT 30 PD2 
RES 31 PO, 

(-10VI VGG 32 PDO 

PIN NAMES 

PFo - PF3 Output Port F 

PGo - PG3 Output Port G 

PHo - PH3 Output Port H 

PIO - PI2 Output Port I 

PAO - PA3 Input Port A 

PBO - PB3 Input Port B 

PCO - PC3 Input/Output Port C 

INT Interrupt Input 

FlES Reset 

POO - P03 Input/Output Port D 

PEO - PE3 Output Port E 

BREAK Hold Input 

STEP Single Step Input 

ACC/PC Display ACC/PC Input 

Po - P'0 PC Output 

10 -17 Instruction Input 

ClO - Cll External Clock Source 
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PDA·80 PROGRAM DEVELOPMENT AID-

DESCRIPTION The PDA-80 is a self-contained microcomputer development system providing unique 
features for rapid development of pCOM-4 Family software. A full software package is 
provided for program generation. This package includes: a resident MON ITOR for 
program loading and system control; an EDITOR program for generating and modify
ing source language programs; ASSEMBLER programs for converting source programs 
to object programs and for generating symbol tables and program listings for docu
mentation and debugging; and DIAGNOSTIC programs for testing the proper operation 
of the PDA-80 itself. 

The PDA-80 shortens the design cycle, thus,cutting your product development costs 
and getting your product on the market fast. One of its features providing shortened 
design time is the integral EEPROM PROGRAMMER. Th'is allows the prototype 
designer to quickly reprogram and debug his hardware without the need for time
wasting UV erasure. (NEC's EEPROMs are available in 1 K by 8 (pPD458) or 256 by 8 
(pPD454) configurations with typical erase time of 60 sec and program time of 30 ms 
per byte). 

Finally, the PDA-80 is available with a full line of peripherals to further speed program 
generation and software debugging. These include hard copy consoles of either 30 or 
120 cps and the choice of either a floppy disk system or a high speed paper tape 
reader/punch. And it is also a full-blown 8080A hardware/software development 
system! 

FEATURES • Integral EEPROM Programmer 

• 8080A Based 

• TTY or RS-232C Compatible 

• Up to 56K of RAM 

• Self Diagnostic Programs 

• Full Line of High Speed Peripherals Available 

• Cross Assemblers for all pCOM-4 Family Processors 

SPECIFICATION Cabinet 15 x 17 x 8 inches(37 x 44 x 20 cm) 

1 00/11 7 Vac 60 Hz 

. 0 to +55°C 

o to 90% 

. 45 pounds (20.5 Kg) 

©IC MASTER 1978 

Power . 

Operating Temperature 

Humidity Range 

Weight 
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JLPD8080AF 8-BIT N-CHANNEL 

MICROPROCESSOR FAMILY 

JLPD8080AF 
FAMILY 

DESCRIPTION The pPDBOBOAF is a complete B-bit parallel processor for use in general purpose 
digital computer systems. It is fabricated on a single LSI chip using N-channel silicon 
gate MOS process, which offers much higher performance than conventional micro
processors (1.2B ps minimum instruction cycle). A complete microcomputer system 
is formed when the pPDBOBOAF is interfaced with 1/0 ports (up to 256 input and 256 
output ports) and any type or speed of semiconductor memory. It is available in a 
40 pin ceramic or plastic package. 

FEATURES • 7B Powerful Instructions 

PIN CONFIGURATION 

• Three Devices - Three Clock Frequencies 
pPDBOBOAF - 2.0 MHz 
pPDBOBOAF-2 - 2.5 MHz 
pPDB080AF-1 - 3.0 MHz 

• Direct Access to 64K Bytes of Memory with l6-Bit Program Counter 
• 256 B-Bit Input Ports and 256 B-Bit Output Ports 
• Double Length Operations Including Addition 
• Automatic Stack Memory Operation with 16-Bit Stack Pointer 
• TTL Compatible (Except Clocks) 
• Multi-byte Interrupt Capability 
• Fully Compatible with Industry Standard 8080A 
• Available in either Plastic or Ceramic Package 

AlO A11 
VSS A14 
04 A13 
Os 37 A12 
Os A1S 
07 A9 
D3 34 AS 
02 33 A7 
01 

",PO 
32 AS 

DO 10 31 AS 
VBB 118080AF 30 A4 

RESET 12 29 A3 
HOLD 13 VOO 

INT 14 A2 
412 1S A1 

INTE 1S AO 
OBIN 17 WAIT 

VA 1S READY 
SYNC 19 411 

VCC 20 21 HLOA 

Revll 
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The pPD8080AF contains six 8-bit data registers, an 8-bit accumulator, four testable 
flag bits, and an 8-bit parallel binary arithmetic unit. The pPD8080AF also provides 
decimal arithmetic capability and it includes 16-bit arithmetic and immediate operators 
which greatly simplify memory address calculations, and high speed arithmetic 
operations. 

The .uPD8080AF utilizes a 16-bit address bus to directly address 64K bytes of 
memory, is fully TTL compatible (1.9 mA), and utilizes the following addressing 
modes: Direct; Register; Register Indirect; and Immediate. 

The .uPD8080AF has a stack architecture wherein any portion of the external memory 
can be used as a last in/first out (LIFO) stack to store/retrieve the contents of the 
accumulator, the flags, or any of the data registers. 

The pPD8080AF also contains a 16-bit stackpointer to control the addressing of this 
external stack. One of the major advantages of the stack is that mUltiple level inter
rupts can easily be handled since complete system status can be saved when an inter
rupt occurs and then restored after the interrupt is complete. Another major advantage 
is that almost unlimited subroutine nesting is possible. 

This processor is designed to greatly simplify system design. Separate 16-line address 
and 8-line bidirectional data busses are employed to allow direct interface to memories 
and I/O ports. Control signals, requiring no decoding, are provided directly by the 
processor. All busses, including the control bus, are TTL compatible. 

Communication on both the address lines and the data lines can be interlocked by 
using the HOLD input. When the Hold Acknowledge (HLDA) signal is issued by the 
processor, its ,operation iS'suspended and the address and data I ines are forced to be in 
the FLOATING state. This permits other devices, such as direct memory access chan
nels (DMA), to be connected to the address and data busses. 

The .uPD8080AF has the capability to accept a mUltiple byte instruction upon an inter
rupt. This means that a CA'Ll instruction can be inserted so that any address in the 
memory can be the starting location for an interrupt program. This allows the assign
ment of a separate location for each interrupt operation, and as a result no polling is 
required to determine which operation is to be performed. 

NEC offers three versions of the .uPD8080AF. These pro~essors have all the features 
of the .uPD8080AF except the clock frequency ranges from 2.0 MHz to 3.0 MHz. 
These units meet the performance requirements of a variety of systems while maintain
ing software and hardware compatibil ity with other 8080A devices. 
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TIMING a CONTROL 

STATE CNTR CYCLE CNTR 

DECODER 

FLAG REGISTER 
BIT 7- S:SIGN 
BIT 6 - Z:ZERO 
BI T 5 - O:ALWAYS·O· 
BIT 4 - ACY:AUXILIARY CARRY 
BIT 3- O:AL*YS·O" 
BI T 2 - P: PARITY 
BIT I -I:ALWAYS HIH 
BIT 0 - CY:CARRY 

DBO-7 (THREE STATE) 

AB 0-15 (THREE STATE) 

·TEMPORARY REGISTER 

p.PD8080AF 

FUNCTIONAL 
DESCR IPTION 

BLOCK DIAGRAM 
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NO. SYMBOL 

1, A15 - AO 
25-27, 

29-40 

2 VSS 

3-10 D7-DO 

11 VBB 

12 RESET 

13 HOLD 

14 INT 

15 92 
16 INTE Q) 

17 DBiN 

18 

19 SYNC 

20 VCC 

21 HLDA 

22 cP1 

23 READY 

24 WAIT 

28 VDD 

PIN 

NAME 

Address Bus 

(output three

state) 

Ground (input) 

Data Bus (input/ 

output three-state) 

FUNCTION 

The address bus is used to address memory (up to 64K 8-bit words) 

or specify the I/O device number (up to 256 input and 256 output 

devices). AO is the least significant bit. 

Ground 

The bidirectional data bus communicates between the processor, 

memory, and I/O devices for instructions and data transfers. Dur
ing each sync time, the data bus contains a status word that 

describes the current mach ine cycle. DO is the least significant bit. 

VBB Supply Voltage --5V ± 5% 

(input) 

Reset (input) If the RESET signal is activated, the program counter is cleared. 

Hold (input) 

I nterrupt Request 
(input) 

Phase Two (input) 

Interrupt Enable 

(output) 

Data Bus In 
(output) 

Write (output) 

Synchronizing Signal 
(output) 

VCC Supply 
Voltage (input) 

Hold Acknowledge 

(output) 

Pha'se One (input) 

Ready (input) 

After RESET, the program starts at location 0 in memory. The 

INTE and HLDA flip-flops are also reset. The flags, accumulator, 

stack pointer, and registers are not cleared. (Note: External syn

chronization is not required for the RESET input signal which 

must be active for a minimum of 3 clock periods.) 

HOLD requests the processor to enter the HOLD state. The HOLD 

state .allows an external device to gain controi of the IJPD8080AF 

address and data buses as soon as the IJPD8080AF has completed 

its use of these buses for the current machine cycle. It is recog-

nized under the following conditions: 

I
- The processor is in the HA L T state. 

- The processor is in the T2 or TW stage and the READY signal 
is activca 

As a result of entering the HOLD state, the ADDRESS BUS 

(A15 - AO) and DATA BUS (D7 - DO) are in their high imped

ance state. The processor indicates its state on the HOLD 

ACKNOWLEDGE (HLDA) pin. 

The IJPD8080AF recognizes an interrupt request on this line at 

the end of the current instruction or while halted. If the 

IJPD8080AF is in the HOLD state, or if the Interrupt Enable 

flip-flop is reset, it will not honor the request. 

Phase two of processor clock. 

INTE indicates the content of the internal interrupt enable flip

flop. This flip-flop is set by the Enable (EI) or reset by the 

Disable (DI) interrupt instructions and inhibits interrupts from 

being accepted by the processor when it is reset. INTE is auto

matically reset (disabling further interrupts) during T 1 of the 

instruction fetch cycle (M 1) when an interrupt is accepted and 

is also reset by the RESET signal. 

DB1N indicates that the data bus is in the input mode. This 

signal is used to enable the gating of data onto the IJPD8080AF 

data bus from memory or input ports. 

WR is used for memory WRITE or I/O output control. The data 

on the data bus is valid while the WR Signal is active (WR = 0). 

The SYNC signal indicates the beginning of each machine cycle. 

+5V ± 5% 

HLDA is in response to the HOLD signal and indicates that the 

data and address bus will go to the high impedance state. The 

HLDA signal begins at: 

• T3 for READ memory or input operations. 

• The clock period following T 3 for WRITE memory or 

OUTPUT operations. 

In either case, the HLDA appears after the rising edge of cP1 and 
high impedance occurs after the rising edge of </>2. 

Phase one of processor clock. 

The READY signal indicates to the pPD8080AF that valid mem

ory or input data is available on the IJPD8080AF data bus. 

READY is used to synchronize the processor with slower memory 

or I/O devices. If after sending an address out, the pPD8080AF 

does not receive a high on the READY pin, the /JPD8080AF enters 

a WAIT state for as long as the READY pin is low. (READY can 

also be used to single step the processor.) 

Wait (output) The WAIT signal indicates that the processor is in a WAIT state. 

VDD Supply Voltage +12V ± 5% 
(input) 

Note: CD After the EI instruction. the IlPD8080AF accepts interrupts on the second instruction followtng the EI. This 
alloWS proper execution of the RET instruction if an interrupt operation is pending after the service routine. 
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Operating Temperature ............ ~ ................... O°C to + 70°C 
Storage Temperature (Ceramic Package) ................... -65°C to +150°C 

Storage Temperature (Plastic Package) ....................... - 40°C to + 125°C 

All Output Voltages <D .............. " ............... -0.3 to +20 Volts 
All Input Voltages <D . " ...... 0 • 0 ••••••••• 0 •••••••••• -0.3 to +20 Volts 
Supply Voltages VCC, VDO and VSS <D ............... " ... -0.3 to +20 Volts 
Power Dissipation ...................................... 0 •• 1.5W 

Note: <D Relative to VBB. 

COMMENT; Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

Ta = O°C to +70°C, VOO = +12V ± 5%, VC~ = +5V ± 5%, VBB = -5V ± 5%, VSS = OV, 

unless otherwise specified. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Clock Input Low VILC Vss 1 Vss + O.S V 
Voltage 

Clock Input High VIHC 9.0 VDD + 1 V 
Voltage 

Input Low Voltage VIL VSS- 1 VSS + O.S V 

Input High Voltage V,H 3.3 VCC + 1 V 

Output Low Voltage VOL I 0.45 V IOL = 1.9 mA on all outputs 

Output High Voltage VOH 3.7 V IOH = -150 J.lA <£) 

Avg. Power Supply 
! IDD(AV) 40 

I 
70 mA 

Current (VDD) 
I 

~ i 

Avg. Power Supply I ICC(AV) ! 1

60 SO mA i 

V 
I tCY min 

i I 

Current ( CCl 

Avg. Power Supply 
I 

IBB(AV) ! 0.01! 1 ! mA 

Current (VBB) I I I 
'I· 

! ! 

I nput Leakage 
: 

I,L 
I 

±10 <£) pA VSS';;; V,N';;; VCC 

Clock Leakage I ICL ±10 <£) ! pA VSS';;; VCLOCK';;; VDD 

Data Bus Leakage 'DL <D -100 pA VSS';;; VIN .;;; VSS + O.SV 
in I nput Mode 

i 
-2 <£) mA VSS + O.SV .;;; VIN .;;; VCC 

Address and Data Bus 
I 'FL +10 J.lA I VADDR/DATA = VCC 

Leakage During HOLD I . 100 <£) VADDR/DATA = VSS + 0.45V 

I
Z 
w 
a: 

TYPICAL SUPPLY CURRENT VS o 

TEMPERATURE, NORMALIZEO @ 
1.5~------~---------'--------; 

~ 1.0 t-------''=-t_=-----t------f 
u 
>
....J 
Cl.. 
Cl.. 
::J 
til. 

0.5~------~--------~------~ 

a +25 +50 +75 

AMBIENT TEMPERATURE ( C) 

Notes: CD When OBIN is high and VIN > VIH internal active pull-up resistors will 
be switched onto the data bus. 

@ Minus (-) designates current flow out of the device, 
@ .o::ll supply/.o::lTa = -OA5%tCo 

Ta = 25°C, VCC = VOO = VSS = OV, VBB = -5V. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT 

Clock Capacitance Co 17 25 pF 
, I nput Capacitance CIN I 6 10 pF 
Output Capacitance COUT 10 20 pF 

(~;IC MASTER 1978 

TEST CONDITIONS 

fc = 1 MHz 
Unmeasured Pins 

j Returned to VSS 

JLPD8080AF 

ABSOLl:JTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE 
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'fLPD8080AF 

PROCESSOR STATE 
TRANSITION DIAGRAM 

SET INTERNAL 
HOLD F/F 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'---...... -f' " .... ---.a.......,... - - .J 

® 
HOLD 
MODE 

INT·INTE 

SET INTERNAL 
HOLD F/F 

RESET HLTA 

HOLD 

RESET INTERNA 
HOLD F/F 

HOLD 

Notes: (j) INTE F/F IS RESET IF INTERNAL INT F/F IS SET. 
(2) INTERNAL INT F/F IS RESET IF INTE F/F IS RESET. 
Q) IF REQUIRED, T 4 AND TS ARE COMPLETED SIMULTANEOUSLY 

WITH ENTERING HOLD STATE. 
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Ta = O°C to +70°C, VOO = +12V ± 5%, VCC = +5V ± 5%, VBB = -5V ± 5%, VSS = OV, unless otherwise 

specified. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Clock Period tCY@ 0.48 2.0 p.sec 

Clock Rise and Fall Time t r , tf 0 50 nsec 

¢1 Pulse Width t¢l 60 nsec 

¢2.Pulse Width t¢2 220 nsec 

Delay ¢1 to ¢2 tDl 0 nsec 

Delay ¢2 to ¢1 tD2 70 nsec 

Delay ¢1 to ¢2 Leading Edges tD3 80 nsec 

Address Output Delay From ¢2 tDA @ 200 nsec 

Data Output Delay From ¢2 tDD@ 220 nsec 
CL = 100 pF 

Signal Output Delay From ¢1, 
or ¢2 (S.YNC, WR, WAIT, 

CL = 50 pF 
HLDAl tDC@ 120 nsec 

DBIN Delay From ¢2 tDF @ 25 140 nsec 

Delay for Input Bus to Enter 

Input Mode tDI G) tDF nsec 

Data Setup Time During ¢1 and 
DBIN tDSl 30 nsec 

Data Setup Time to ¢2 During 
DBIN tDS2 150 nsec 

Data Hold Time From ¢2 During 
DBIN tDH G) <D nsec 

INTE Output Delay From ¢2 tiE @ 200 nsec CL = 50 pF 

READY Setup Time During ¢2 tRS 120 nsec 

HOLD Setup Time to ¢2 tHS 140 nsec 

INT Setup Time During ¢2 
(During ¢1 in Halt Mode) tiS 120 nsec 

Hold Time from ¢2 (READY, 
INT, HOLD) tH 0 nsec 

Delay to Float During Hold 
(Address and Data Bus) tFD 120 nsec 

Address Stable Prior to WR tAW@ ® nsec 

Output Data Stable Prior to WR tDW @ ® nsec 

Output Data Stable From WR tWD @ 22. nsec CL = 100 pF: Address, 

Address Stable from WR tWA 16) (!) nsec Data 

HLDA to Float Delay tHF @ ® nsec CL = 50 pF: WR, 

WR to Float Delay tWF 16) ~ nsec HLDA, DBIN 

Address Hold Time after DBIN 

during HLDA tAH @ -20 nsec 

Notes: G) Data input should be enabled with D81N status. No bus conflict· can then occur and data hold time 

is assured. tDH = 50 ns or tDF, whichever is less. 

@ ,Load Circuit. 

,uP 08080 A F n--..... --..... ---1( 

OUTPUT 

@ Actual tCY = tD3 + t r<t>2 + t<t>2 + tf¢2 + tD2 + tr<t>l > tCY Min. 

TYPICAL A OUTPUT DELAY VS. 
A CAPACITANCE 

+20 

c: 

>- +10 
<l: 
...J 
W 

0 0 
f-
:J 
0.. 
f-

-10 :J 
c .., 

/ 
/ 

/ ............. SPEC 

/" -20 
-100 -50 o +50 
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.:; CAPACI TANCE (pf) 

(CACTUAL - CSPEC) 

+5V 

+100 

JLPD8080AF 

AC CHARACTERISTICS 
JLPD8080AF 
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JLPD8080AF 

AC CHARACTERISTICS 
/.LPD8080AF-2 
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Ta = o°c to +70°C, VDD = +12V ± 5%, VCC = +5V ± 5%, VBB = -5V ± 5%, VSS = OV. unless otherwise 
specified. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Clock Period tCY@ 0.38 2.0 ~sec 

Clock Rise and Fall Time t r, tf 0 50 nsec 

4>1 Pulse Width t4>l 60 nsec 

4>2 Pulse Width t4>2 175 nsec 

Delay 4>1 to 4>2 tOl 0 nsec 

Delay 4>2 to 4> 1 tD2 70 nsec 

Delay 4>1 to 4>2 Leading Edges tD3 70 nsec 

Address Output Delay From 4>2 tDA@ 175 nsec 

Data Output Delay From 4>2 tDD@ 200 nsec 
CL = 100 pF 

Signal Output Delay From 4>1, 
or 4>2 (SYNC, WR, WAIT, 

CL = 50 pF HLDA) tDC@ 120 nsec 

DBIN Delay From 4>2 tDF @ 25 140 nsec 

Delay for Input Bus to Enter 
Input Mode tDI CD tDF nsec 

Data Setup Time During 4>1 and 
DBIN tDSl 20 nsec 

Data Setup Time to 4>2 During 
DBIN tDS2 130 nsec 

Data Hold Time From 4>2 During 

tDH CD DBiN r:--
'-!) nsec 

INTE Output Delay From 4>2 tlE@ 200 nsec CL = 50 pF 

READY Setup Time During 4>2 tRS 90 nsec 

HOLD Setup Time to 4>2 tHS 120 nsec 

INT Setup Time During 4>2 
(tor all modes) tiS 100 nsec 

Hold Time from 4>2 (READY, 
INT, HOLD) tH 0 nsec 

Delay to Float During Hold 
(Address and Data Bus) tFD 120 nsec 

Address Stable Prior to WR tAW@ ® nsec 

Output Data Stable Prior to WR tDW@ ® nsec 

Output Data Stable From WR two 0 (!) nsec CL = 100 pF: Address, 

Address Stable from WR tWA 0 (J) nsec Data 

HLDA to Float Delay tHF@ ® nsec CL = 50 pF: WR, 

WR to Float Delay tWF @ ® nsec HLDA,DBIN 

Address Hold Time after DBIN 
during HLDA tAH @ -20 nsec 

Notes Continued: 

@ The following are relevant when interfacing the ~PD8080AF to devices having VIH = 3.3V. 

a. Maximum output rise time from 0.8V to 3.3V = 100 ns at CL = SPEC. 
b. Output delay when measured to 3.0V = SPEC +60 ns at CL = SPEC. 
c. If CL "* SPEC, add 0.6 ns/pF if CL > CSPEC. subtract 0.3 ns/pF (from modified delay) if 

CL < CSPEC. 
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Ta = O°C to +70°C, VDD = +12V ± 5%, VCC = +5V ± 5%, VBB = -5V ± 5%, VSS = OV, unless otherwise 

'-oecified. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Clock Period tCY @ 0.32 2.0 usee 

Clock Rise and Fall Time t r, tf 0 25 nsee 

rt>1 Pulse Width trt>1 50 nsee 

rt>2 Pulse Width trt>2 145 nsee 

Delay rt>1 to rt>2 t01 0 nsee 

Delay rt>2 to rt> 1 tD2 60 nsee 

Delay rt>1 to rt>2 Leading Edges tD3 60 nsee 

Address Output Delay From rt>2 tDA @ 150 nsee 
CL = 50 pF 

Data Output Delay From rt>2 tDD@ 180 nsee 

Signal Output Delay From rt>1, 
or rt>2 (SYNC, WR,WAIT, 

CL = 50 pF HLDA) tDC @ 110 nsee 

DBIN Delay From rt>2 tDF @ 25 130 nsee 

Delay for Input Bus to Enter 
Input Mode tDI CD tDF nsee 

Data Setup Time During rt>1 and 
DBIN tDS1 10 nsee 

Data Setup Time to rt>2 During 
DBIN tDS2 120 nsee 

Data Hold Time From rt>2 During 
DBIN tDH CD CD nsee 

INTE Output Delay From rt>2 tiE @ 200 nsee CL = 50 pF 

READY Setup Time During rt>2 tRS 90 nsee 

HOLD Setup Time to rt>2 tHS 120 nsee 

I NT Setup Time During rt>2 

! I . (for all modes) tiS 100 nsee 

Hold Time from rt>2 (READY, r 1 I 

INT, HOLD) tH 0 nsee 

Delay to Float During Hold 
(Address and Data Bus) tFD 120 nsee 

Address Stable Prior to WR tAW@ ® nsee 

Output Data Stable Prior to WR tDW @ ® nsee 

Output Data Stable From WR tWD@ CD nsee CL = 50 pF: Address, 

Address Stable from WR tWA ® (2) nsee Data 

HLDA to Float Delay tHF @ ® nsee CL = 50 pF: WR, 

WR to Float Delay tWF ® ® nsee HLDA, DBIN 

Address Hold Time after DBIN 
during HLDA tAH ® -20 nsee 

Notes Continued: ® Device tAW 

",PD8080AF 2 tev - tD3 - tn1>2 - 140 
",PD8080AF-2 2 tCY - tD3 -trrt>2 - 130 
",PD8080AF-1 2 tCY - tD3 - trrt>2 - 110 

® Device tow 

",PD8080AF tCY - tD3 - trrt>2 - 170 
",PD8080AF-2 tCY - tD3 - t[(1)2 - 170 
",PD8080AF-1 tCY - tD3 - trrt>2 - 150 

(j) If not HLDA, tWD = tWA = tD3 + trrt>2 + 10 ns. If HLDA, tWD = tWA = tWF. 

@ tHF = tD3 + trrt>2 - 50 ns. 

® tWF = tD3 + trrt>2 - 10 ns. 
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Data in must be stable for this period during OBIN • T3. Both tOS1 and tOS2 must be satisfied. 

Ready signal must be stable for this period during T2 or TW. (Must be externally synchronized.) 

Hold signal must be stable for this period during T2 or TW when entering hold mode, and during T3, T 4, T5 and TWH when in hold mode. 

(External synchronization is not required.) 

Interrupt signal must be stable during this period of the last clock cycle of any instruction in order to be recognized in the following instruction. 
(External synchronization is not required.) 

This timing diagram shows timing relationships only; it does not represent any specific machine cycle. 

Timing measurements are made at the following reference voltages: CLOCK"1" = 8.0V, "0" = 1.0V; INPUTS "1 .. , = 3.3V; "0" = 0.8V; 

OUTPUTS "1" = 2.0V, "0" .. O.8V. 
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The instruction set includes arithmetic and logical operators with direct, register, 
indirect, and immediate addressing modes. 

Move, load, and store instruction groups provide the ability to move either 8 or 16 
bits of data between memory, the six working registers and the accumulator using 
direct, register, indirect, and immediate addressing modes. 

The ability to branch to different portions of the program is provided with direct, 
conditional, or computed jumps. Also the ability to call and return from subroutines 
is provided both conditionally and unconditionally. The RESTART (or single byte 
call instruction) is useful for interrupt vector operation. 

Conditional jumps, calls and returns execute based on the state of the four testable 
flags (Sign, Zero, Parity and Carry). The state of each flag is determined by the result 
of the last instruction executed that affected flags. (See I nstruction Set Table.) 

The Sign flag is set (High) if bit 7 of the result is a "l"; otherwise it is reset (Low). The 
Zero flag is set if the result is "0"; otherwise it is reset; The Parity flag is set if the 
modulo 2 sum of the bits of the result is "0" (Even Parity); otherwise (Odd Parity) it 
is reset., The Carry flag is set if the last instruction resulted in a carry or a borrow out 
of the most significant bit (bit 7) of the result; otherwise it is reset. 

In addition to the four testable flags, the ,uPD8080AF has another flag (ACY) that is 
not directly testable. It is used for mUltiple precision arithmetic operations with the 
DAA instruction. The Auxiliary Carry flag is set if the last instruction resulted in a 
carry or a borrow from bit 3 into bit 4; otherwise it is reset. 

Double precision operators such as stack manipulation and double add instructions 
extend both the arithmetic and interrupt handling capability of the ,uPD8080AF. 
The ability to increment pnd decrement memory, the six general registers and the 
accumulator are provided as well as extended increment and decrement instructions to 
operate on the register pairs and stack pointer. Further capability is provided by the 
ability to rotate the accumulator left or right through or around the carry bit. 

Input and output may be accomplished using memory addresses as I/O ports or the 
directly addressed I/O provided for in the ,uPD8080AF instruction set. 

The special instruction group completes the ,uPD8080AF instruction set: NOP, HALT 
stop processor execution; DAA provides decimal arithmetic capability; STC sets the 
carry flag; CMC complements it; CMA complements the contents of the accumulator; 

_ and XCHG exchanges the contents of two 16-bit register pairs directly. 

Data in the ,uPD8080AF is stored as 8-bit 'binary integers. All data/instruction trans
fers to the system data bus are in the following format: 

107\06\05\ 04\031 021 01 1001 
MSB DATA WORD LSB 

Instructions are one, two, or three bytes long. Multiple byte instructions must be 
stored in successive locations of program memory_ The address of the first byte is used 
as the address of the instruction. 

One Byte Instructions 

Two By te I nstruct~ons 

1071 061 051 04 103 1021 01 1 DO 1 OP CODE 

107106105104103102101100\ OPERAND 

Three Byte Instructions 

TYPICAL INSTRUCTIONS 

Register to register, memory 
reference. arithmetic or logical 
rotate, return, push, poP. enable, 
or disable interrupt instructions 

Immediate mode or I/O instruc
tions 

107\ 061 051 04 103 102101 1 DO I OP CODE ;~o~~i~s~l~u~~i~i~~ct load and 

1071 061 051 04 103 1021 01 1 DO I LOW ADDRESSOR OPERAND 1 
107106105104103 1021 01 I DO 1 HIGH ADDRESS OR OPERAND 2 

",PD8080AF _ 

INSTRUCTION SET 

DATA AND INSTRUCTION 
FORMATS 
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JLPD8080AF 

INSTRUCTION SET TABLE 

MNEMONIC' DESCRIPTION 

Move regIster to register 

Move register to memory 
Move memory to regIster 

Move Immediate to register 

INSTRUCTION CODE
2 

D7 D6 Os D4 D3 Dz O. 00 

MOVE 

MOVd., 

MOVM., 

MOV d,M 
MVI d,D8 
MVI M,D8 MOlle Immediate to memory 0 

INCREMENTIDECREMENT 

INR d 

OCR d 
INR M 

OCR M 

Increment register 
Decrement register 
Increment memory 
Decrement. memory 

ALU - REGISTER TO ACCUMULATOR 

ADD, 

ADC, 

SUB, 

SBB, 

ANA, 

XRA, 

ORA, 

CMP, 

Add regIster to A 

Add register to A with 

carry 

Subtract register from A 
Subtract register from A 

with borrow 

AND register with A 

Exclusive OR RegIster 

with A 

OR regIster with A 

Compare register with A 

ALU - MEMORY TO ACCUMULATOR 

ADDM Add memory to A 

ADC rv; Add memory 10 A with 

SUB M 
S8B M 

ANA M 

XRA M 

ORA M 

CMPM 

carry 

Subtract memory from A 
Subtract memory from A 
with borrow 

AND memory with A 

Exclusive OR memory 

with A 

OR memory with A 
Compare memory with A 

ALU - IMMEDIATE TO ACCUMULATOR 

ADID8 

ACID8 

SUI 08 
58108 

ANI 08 

XRID8 

ORID8 

CPID8 

RLC 

RRC 

Add Immediate to A 
Add Immediate to A wITh 

carry 
Subtract ImmedIate from A 

Subtract Immediate from A 
wl(h borrow 

AND Immediate With A 

ExclUSIVe OR Immediate 
WITh A 

OR Immediate With A 
Compare Immediate with A 

Rotate A left, MSB to 
carry l8-bld 

Rotale A rtght, LSB to 
cany IS-btll 

RAL Rotate A left through 

carry (g··i.H') 

RAR Rotate A fight through 

carry 19-bltl 

JMP AODR Jump unconditional 

JNZ ADDA Jump on not zero 
JZ ADOR Jump on zero 
JNC ADDR Jump on no carry 
JC ADDR Jump on carry 

JPO ADDR Jump on pantv odd 
JPE ADOR Jump on panty even 
JP AODR Jump on POSitive 
JM AODR Jump on minus 

ALU ROTATE 

JUMP 

Clock 
Cycles3 

10 

10 
10 

.0 
10 
10 
10 

10 
10 

10 

MNEMONIC' 

LXI B,DI6 

LXI 0,016 

LXI H,D16 

DESCRIPTION 

Load Immediate register 
pair Be 

Load Immediate register 
pair DE. 

Load Immediate register 
pair HL 

LXI SP,DI6 Load ,mmed,ate Stack 

PUSH B 

PUSH 0 

PUSH H 

PUSH PSW 

POP 8 

POP 0 

POP H 

POP PSW 

DAD B 

DAD 0 
DADH 

DAD SP 

INX B 

INX 0 
INX H 

INX SP 

DCX B 
DCX 0 
DCX H 

DCX SP 

STAX B 

STAX 0 

LDAX B 

LOAX 0 

Pomter 

Push register pair BC 
on stack 

Push register pair DE 
on stack 

Push register pair H L 

on stack 

Push A and Ilags on stack 

Pop register pair Be off 

stack 

Pop register pair DE off 

stack 

Pop register paIr HL off 

stack 
Pop A and flags off stack 

Add BCto HL 

Add DE to HL 

Add HL to HL 
Add ::>tack POinter to HL 

Increment BC 
Increment DE 
Increment HL 
Increment Stack POinter 

Decrement Be 
Decrement DE 

Decrement HL 

Decrement Stack POinter 

Store A at ADDR ,n BC 

Store A at ADDR In DE 

Load A at ADDR ,n BC 

Load A ., ADDR 'n DE 

STA ADDR Store A direct 

LOA ADDR Load A direct 
SHLD ADDR Store HL direct 

LHLD ADDR Load HL direct 

XCHG Exchange DE and HL 

register pairs 
XTHL Exchange top of stack 

and HL 
SPHl Hl to Stack Pointer 
PCHl HL to Program Counter 

IN A Input 

OUT A Output 

EI Enable Interrupts 

INSTRUCTION COOE2 

OJ D6 Os 04 D3 02 O. 

LOAD REGISTER PAIR 

PUSH 

POP 

DOUBLE ADD 

INCREMENT REGISTER PAIR 

DECREMENT REGISTER PAIR 

REGISTER INDIRECT 

DIRECT 

MOVE REGISTER PAIR 

INPUT/OUTPUT 

1 
O. 

10 

10 

10 

.0 

11 

11 

11 

11 

.0 

10 

10 

10 

.0 
10 

10 

iO 

.3 
13 

.6 
16 

.B 

.0 
10 

t--------------------------------I 01 Disable interrupts 
CALL RST A Restart A A A 11 

E:ALL ADDR Cail unconditional 17 MISCELLANEOUS 
CNZ ADDR Call on not zero 

CZ AOOR Call on zero 1 

CNC AOOR Call on no carry O· 1 

CC ADOR Call on carry 
CPO AODR Call on panty odd 
CPE AODR Call on panty even 
CP ADDR Call on pOSItive 

11117 
11/17 
11/17 
11/17 
11/17 
11/17 
11117 

CMA 

STC 
CMC 
DAA 

NOP 
HLT 

Complement A 

Set carry 
Complement carry 
Decimal adjust A 
No operation 
Halt 

CM ADDR Call on mlnU' 11/17 r-__________________________________ --I~t~: 

..... _______________ R_ET_U_R_N _________________ -t 10peran~ ~V~I:::ss or expression 

RET Return 0 0 10 

RNZ Return on nOt zero 0 5111 

RZ Return on UrO 0 0 5111 

RNC Return on no carry 0 5111 

RC 

RPO 

RPE 
RP 

RM 

Return on carry 5111 

Rerurn on panty odd 5111 

Return on partty even 1 • 0 5111 

Return On positive 0 0 5111 

Return on mlOus 5111 

S = Source register 
d = destination register 

PSW = Processor Status Word 
SP = Stack Pointer 
08 == ~tt data Quantity. expression, or 

constant. always 82 of instruction 
016 = 16-blt data Quantity, expression. or 

constant, always B382 of instruction 
AODA = 16-bn Memory address expresSlon 

4 
4 

2ddd or sss - 000 B - 001 C - 0.0 0 - 011 E - 100 H _ 
101 L - 110 Memory - 111 A. 

3Two possible cycle times 15/.1) indicate 

instruction cVcles dependent on COndition 
flags. 

4. = lIag allected 

= lIag not alleeted 
0= flag reset 
• = lIag set 

~ I 

• 
Cv 
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One to five machine cycles (Ml - MS) are r~quired to execute an instruction. Each 
machine cycle involves the transfer of an instruction or data byte into the processor 
or a transfer of a data byte out of the processor (the sole exception being the double 
add instruction). The first one, two or three machine cycles obtain the instruction 
from the memory or an interrupting I/O controller. The remaining cycles are used to 
execute the instruction. Each machine cycle requires from three to five clock times 
(T 1 - TS). During ¢1 D SYNC of each machine cycle, a status word that identifies the 
type of machine cycle is available on the data bus .. 

Execution times and machine cycles used for each type of instruction are shown 
below. 

INSTRUCTION I MACHINE CYCLES EXECUTED CLOCK TIMES 
(MINIMAX) 

RST X and PUSH RP PCR5 CD SPW3 ® SPW3 ® 11, 

All CALL Instructions PCR5 CD PCR3 0 PCR3 (3) SPW3 ® SPW3 ® 11/17 

All Conditional I PCR5CD SPR3 0 SPR3 0 5/11 
RETURN Instructions 

RET Instructions PCR4 G) SPR3 @ SPR3 @ 10 

XTHL PCR4 CD SPR3 @ SPR3 @ SPW3 ® SPW5 ® 18 

DAD RP PCR4 CD PCX3 ® PCX3 ® 10 

INR R; INX RP, OCR R; PCR5 CD 5 
DCX RP; PCHL; 
MOV R. R; SPHL 

All JUMP Instructions PCR4 CD PCR3 (3) PCR3 (3) 10 

and LXI RP 

. POP RP PCR4 CD SPR3 0 SPR3 0 10 

LOA PCR4 CD PCR3 (3) PCR3 (3) BBR3 0 13 

STA PCR4 CD PCR3 0 PCR3 ® BBW3 @ 13 

LHLD PCR4 CD PCR3 0 PCR3 (3) BBR3 0 BBR3 @ 16 

SHLD PCR4 CD PCR3 0 PCR3 (3) BBW3 @ BBW3 @ 16 

STAX B PCR4 CD BCW3 @ 7 

STAX 0 PCR4 CD DEW3 @ 7 

LDAX B PCR4 CD BCR3 0 7 

LDAX 0 PCR4 CD DER3(3) 7 

MOV R. M; ADD M; PCR4 CD HLR3 0 7 
ADC M; SUB M; SB B M; 
ANAM; XRA M; 
ORA M; CMP M 

INR M and OCR M PCR4 CD HLR3 (3) HLW3 0 10 

MVIM PCR4 CD PCR3 (3) HLW3 @ 10 

MVI R; ADI; ACI; SUI; PCR4 CD PCR3 (3) 7 
SBI; ANI; XRI; ORI; CPI 

MOV M. R PCR4 CD HLW3 0 7 

EI; 01 ADD R; PCR4 CD 4 

ADC R; SUB R; 
SBB R; ANA R; XRA R; 
ORA R; CMP R; RLC; 
RRC; RAL; RAR; 
DAA; CMA; STC; 
CMC; NOP; XCHG 

OUT PCR4 CD PCR3 (3) ABW3 (j) 10 

IN PCR4 CD PCR3 0 ABR3 ® 10 

HLT PCR4 CD PCX3' ® 7 

Machine Cycle Symbol Definition 

xx Y Z ®~ Status word defining type of machine XXl HL = Registers Hand L used as address 1 T T ~ i oyol. (5 •• SUM Wo,d Ch,n) - BC = R.,I"." B ,"d C "- ~ ,,'d'6' 

. 

Number of clocks for thi~ machine CYC.le DE = Registers D and E used as address 
R = Read cycle - data IOto processor SP = Stack Pointer used as address 
W = Write cycle - data out of processor BB = Byte 2 and 3 used as address 
X = No data transfer AS = Byte 2 used as address 
PC = Program Counter used as address 

Underlined (XXYZ@) indicates machine cycle is executed if condition is True, 
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STATUS INFORMATION 
DEFINITION. 

STATUS WORD CHART 

1748 

I 

SYMBOLS DATA BUS BIT DEFINITION 

INTA <D DO Acknowledge signal for I NTE R R UPT 
request. Signal should be used to gate 
a restart or CALL instruction onto 
the data bus when DBIN is active. 

WO 01 Indicates that the operation in the 
current machine cycle will be a 
WR ITE memory or OUTPUT function 
(WO = 0). Otherwise, a READ 
memory or INPUT operation will be 
executed. 

STACK 02 Indicates that the address bus holds 
the pushdown stack address from the 
Stack Pointer. 

HLTA 03 Acknowledge signal for HALT 
instruction. 

OUT 04 Indicates that the address bus contains 
the address of an output device and 
the data bus will contain the output 
data when WR is active. 

Ml 05 Provides a signal to indicate that the 
CPU is in the fetch cycle for the first 
byte of an instruction. 

INP <D 06 Indicates that the address bus contains 
the address of an input device and the 
input data should be placed on the data 
bus when DBIN is active. 

MEMR <D 07 Designates that the data bus will be 
used for memory read data. 

Note: <D These three status bits can be used to control the flow of data onto the 
,-,PD8080AF data bus. 

TYPE OF MACHINE CYCLE 

DO INTA 0 0 0 0 0 0 0 0 

01 iiK5 1 0 0 1 0 1 1 , 
02 STACK 0 0 0 1 1 0 0 0 0 0 

03 HLTA 0 0 0 0 0 0 0 0 1 1 

04 OUT 0 0 0 0 0 0 1 0 0 0 

Os M, 1 0 0 0 0 0 0 1 0 1 

06 INP 0 0 0 0 0 1 0 0 0 0 

07 MEMR 0 0 0 0 0 0 
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JLPD8080AF 

PACKAG . E OUTLINE 
J,LPD8080AFC/D 

SP8080AF 8 - -77-GN-CAT 
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.NEe lit JLPD8080A 

8-BIT N-CHANNEL MICROPROCESSOR 

DESCRIPTION The J.lPD8080A is a complete 8-bit parallel processor for use in general purpose digital 
computer systems, which offers higher performance than conventional 8080A micro
processors. It is fabricated on a single LSI chip using N-channel silicon gate MOS 
process. 

This processor is designed to greatly simplify system design. Separate 16-line addtess 
and 8-line bidirectional data busses are employed to allow direct interface to memories 
and I/O ports. Control signals, requiring no decoding, are provided directly by the 
processor. All busses, including the control bus, are TTL and CMOS compatible. 

The J.lPD8080A has the capability to accept a multiple byte instruction upon an inter
rupt. This means that a CALL instruction can be inserted so that any address in the 
memory can be the starting location for an interrupt program. This can be accom
plished without auxilliary circuit because INTA is active for all three bytes of the CALL 
instruction. Another important feature is that the decimal adjust accumulator instruc
tion operates correctly after subtraction as well as after addition; thus BCD subtrac
tion can be performed at the same speed as BCD addition. 

F EATU R ES • Software and Pin Compatible with Industry Standard 8080A 
• Clock Frequency - 2.0 MHz 
• Equivalent to the J.lPD8080AF with Enhancements 
• Direct BCD Subtraction as well as Addition 
• MOV r, r Executes in 4 Clock Cycles 
• Interrupt Acknowledge is Active for 3 Byte Instructions such as CALL 
• Available in a 40-pin Ceramic Package 

PIN CONFIGURATION A10 A1l 
GNO A14 

04 A13 
Os A12 
Os A1S 
07 Ag 
03 AS 
02 A7 
01 AS 
DO J.LPD AS 

-SV SOSOA A4 
RESET A3 
HOLD +12V 

INT A2 
¢2 A1 

INTE AO 
OBIN WAIT 

WR READY 
SYNC cJ>1 

+SV HLOA 

Rev/l 
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ABO--15 (THREE STATE) 

~,~t. 
( I 

~ J. ~ J. ~7 ~7 ,-.t ABO--15 BUFFER J 
J. t 
V ~7 ~ ~ 7 r--t LATCH & IN/DECREMENTER I a t 

~ PC (16) I 
J ~ SP 116) 

TIMING & CONTROL ~ 

~ WIS) Q) ZIS) Q) 

STATE CNTR I CYCLE CNTR ~ HIS) LIS) 

~ DIS) EIS) 
DECODER 

~ BIS) CIS) 

I IRIS) LATCH HIS) I AlB) 

~ .---J 
FLAG REGISTER ~ LATCH LIS) I DAAROM P ALU 

S Z ~ e 1,1 P 11 1 ~ f-ROTATOR -, ~ 

* 
INTERNAL DATA BUS (S BIT) t 

FLAG REGISTER 
BIT 7 - S: SIGN 
BIT 6 - Z: ZERO 
BIT 5 - SUB: SUBTRACT 
BIT 4 - ACY: AUXILIARY CARRY 
BIT 3 - 1: ALWAYS "1" 
BIT 2 - P: PAR ITY 
BIT' -,: ALWAYS "'" 
BIT 0 - CY: CARRY 

Operating Temperature ... . 
Storage TemperC!ture .... . 
All I nput or Output Voltages 

Vee, VDD and VSS 
Power Dissipation ..... . 

Note: Q) Relative to VSS 

* I DB0--7 BUFFER I 

~ 
DBO_7ITHREE STATE I 

Note: G) Temporary register 

. .. - 10° e to + 70° e 

... -65°e to +150
0
e 

-0.3 to +20 Volts Q) 
-0.3 to +20 Volts CD 

.. , ........ 1.5W 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

Ta = _10°C to 70°C. VDD = +12V ± 5%, VCC;' +5V ± 5%, VSS = -5V ± 5%, Vss = GND, 
unless otherwise specified.-

LIMITS 
PARAMETER SYMBOL 

MIN TYP MAX 

Clock Input Low VILC VSS-l Vss + 0.8 
Voltage 

Clock Input High VIHC g.o VDD + 1 
Voltage 

Input Low Voltage VIL VSS- 1 Vss + 0.8 

Input High Voltage VIH 3.0 VCC+ 1 

Output Low Voltage VOL 0.45 

Output High Voltage VOH 3.7 

I 3.5 

Aug. Power Supply IDD(AV) 55 75 
Current (VDD) 

Aug. Power Supply 'CC(AV) 50 70 
Current (Vce) 

Aug. Power Supply ISB(AV) 0.01 1 

Current (VSS) I 

'nput Le~kage III ±10 Q) 

Clock Leakage ICl ±1O Q) 

Data Sus leakage IDl G) :;g ~ In Input Mode 

Address and Data Sus IFl +10 ~ 
Leakage During HOLD -10 

Notes: CD There are no internal pull-Up resistors OR the inputs. 

@ Minus (-I designates current flow out of the device. 

©IC MASTER 1978 

UNIT TEST CONDITIONS 

V 

V 

V 

V 

V IOl = 1.9 rnA on all outputs 

V IOH = -150 j.lA ~ 
V IOH = -1.0 rnA 

rnA 

rnA 
tcyrnin 

rnA 

j.lA VSS';;; VIN .;;; VCC 

j.lA VSS';;; VClOCK .;;; VDD 

j.lA VIN = VCC 
j.lA VIN = Vss + 0.45V 

j.lA VADDR/DATA = Vce 
VADDR/OATA = VSS + 0.45V 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

JLPD8080A 
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CAPACITANCE Ta = 25°C; VCC = VOO = OV; Vee = -5V 

1752 

PACKAGE OUTLINE 
pPD8080AD 

LIMITS 

PARAMETER SYMBOL MIN TYP 

Clock Capacitance cp 17 
I nput Capacitance CIN 6 
Output Capacitance CoUT 10 

TYPICAL SUPPLY CURRENT VS. 
TEMPERATURE, NORMALIZED CD 

tz 
w 
a: 
a: 
::> o 
>
-J 
a.. 
a.. 
=> 
(I) 

1.51 

O.5'-----~---~--....... 
o ~5 +~ ~5 

AMBIENT TEMPERATURE (OC) 

Note: CD AI supply/ATa = -O.45%fc. 

ITEM MILLIMETERS INCHES 

A 51.5 MAX 2.028 MAX 

B 1.62 0.064 

C 2.54 ± 0.1 0.100 ± 0.004 

0 0.50 ± 0.1 0.0197 ± 0.004 

E 48.26 ± 0.2 1.900 ± 0.008 

F 1.27 0.050 

G 3.2 MIN 0.126 MIN 

H 1.0MIN 0.04 MIN 

1 4.2 MAX 0.17 MAX 

J 5.2 MAX 0.205 MAX 

K 15.24 ± 0.1 0.6 ± 0.004 

+ 0.2 + 0.008 
L 13.5 0.531 

- 0.25 - 0.010 

M 0.30 ± 0.1 0.012 ± 0.004 

MAX UNIT TEST CONDITIONS 

25 pF fc = 1 MHz 
10 pF Unmeasured Pins 
20 pF Returned to Vss 
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Ta = -10°C to 70°C; VOO = +12V± 5%; VCC = +5V ± 5%; VBB = -5V ± 5%; Vss = OV, unless otherwise specified 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP MAX 

Clock Period tCY@ 0.48 2.0 IJ.S 

Clock Rise and Fall Time tr,tf 0 50 ns 

4>1 Pulse Width tq,l 60 ns 

4>2 Pulse Width t4>2 220 ns 

Delay 4>1 to 4>2 tD1 0 ns 

Delay 4>2 to 4>1 t02 70 ns 

Delay 4>1 to 4>2 Leading Edges t03 80 ns 

Address Output Delay From 4>2 tDA@ 200 ns 

Data Output Delay From 4>2 tDO@ 220 ns 
CL = 100 pf 

Signal Output Delay From 4>1, or 4>2 (SYNC, WR, 
tDe@ 120 ns CL = 50 pf 

WAIT, HLDA) 

DBIN Delay From 4>2 tDF@ 25 140 ns 

. Delay for Input Bus to Enter Input Mode tDI CD tDF ns 

Data Setup Time During 4>1 and DBIN tOS1 30 ns 

tDS2 ® 
Data Hold Time From 4>2 During DBIN tDH CD 50 ns 

INTE Output Delay From 4>2 tlE@ 200 ns CL = 50 pf 

READY Setup Time During 4>2 tRS 120 ns 

READY Setup Time to 4>1 High tRSq,l 240 ns 

HOLD Setup Time to 4>2 tHS 140 ns 

INT Setup Time During 4>2 (for all modes) tiS 120 ns 

Hold Time From 4>2 (READY, INT, HOLD) tH 0 ns 

Delay to Float During Hold (Address and Data Bus) tFD 120 ns 

Address Stable Prior to WR tAW@ ® ns 

OutPUt Data Stable Prior to WR tow CV (j) ns 

Output Data Stable From WR tWD@ ® ns 
C L = 1 00 pf: Address, 

Data 
Address Stable From WR tWA@ ® ns 

CL = 50 pf: WR, 
HLDA to Float Delay tHF @ ® ns HLDA, DBIN 
WR to Float Delay tWF@ @ ns 

Address Hold Time After OBIN During HLOA tM" ® -20 ns 

Notes: <D Oata input should be enabled with OBIN status. No bus conflict can then occur and 
data hold time is assured. tOH = 50 ns or tOF, whichever is less, 

@ Load Circuit 

/JPD8080A 
OUTPUT 

+5V 

@ Actual tCY =t03 + tnJ>2 + t<1>2 + tf<1>2 + t02 + tr<1>1 > tCY ~in. 
TYPICAL ~ OUTPUT DELAY VS. ~ CAPACITANCE 

~ +20~------~--------~-------.r--------, 
c: 

~ +10~------~------~~~--~------4 
-J 
W 

a Or-------~----~~------r-----~ 
~ 
:::> 
~ -10r-----~~------~------~------_4 
:::> 
o -20~ ____ _L ______ ~ ____ ~ ______ ~ 
<J -100 -50 0 +50 

~ CAPACITANCE (pf) 

(CACTUAL - CSPEC) 

+100 

@ The following are relevant when interfacing the /JPOB080A to devices having 
VIH = 3.3V. 

a. Maximum output rise time from O.BV to 3.3V = 100 ns at CL = SPEC. 

b. Output delay when measured to 3.0V = SPEC + 60 ns at CL = SPEC. 

c. If CL *" SPEC, add 0.6 ns/pF if CL > CSPEC, subtract 0.3 ns/pF (from modified 
delay) if CL < CSPEC. 

® No restrictions. 

® tAW = 2 tCY - t03 - tr<1>2 - 140 

(j) tow = tCY - t03 - trct>2 - 170 

® If not HLOA, two = tWA = t03 + trct>2 + 10 ns. If HLOA, two = tWA = tWF. 

® tHF = t03 + trct>2 - 50 ns. 

@ tWF = t03 + trct>2 - 10 ns. 
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MICROPROCESSOR NEG Microcomputers -TIMING WAVEFORMS ® ® 

., 
tCY - tOI --Ftt~l 

J F }f\ )F\ Jr, JF\ 
_t.2_

J ,.. 
} 

... -t- '-

J 
-,.. 

..j J J ·2 
f-to3- t02 I-- - tFO I-

-- X . 
-~ .~ . 

-- ~--~-- 1"-..... ------ ~--- ~.----- 1---- -- ---
_ .. 

--toA-=:.j" --- -
~.- - ~r-tAW 1-----1 twA 

I--tOO--j - tOI 1- -I tOHt= r--tOO-

~-- -
""" 

- r------- ---.. r ______ ,~:: .JJ>A] IN ~~ DATA OUT --t.: ~_.I -- ~--
..J, r-- --ro- r----. -_. .... 

I - tOSl r- f--tow ~. ~-l two 

T ~ I-- '05210\ ! 

A,I""o 

D7 .()O 

SYNC 

- tocl- - tocl-- I .=t f--tAH 

,; l- I I ~ DBIN 

_'DF'1oo _tOF I I 

--~-------- r--- 'RS4>'-
r-- 'RS4>1 ~ t }r -- +WF_ 'I toc f--I 
tHI r"-' 1- toc 

WR 

------------ _ . ..J (}) [ - ..J~~ . 
t RS t--- tRS toc ----:-1 ~tHF_ 

tH - - T 1 

READY 

WAIT 

toc - 1- t
H 

__ 

t-
HOLD -'£0 X - ./ . ! -I t HS !-- - toc I..-, 

~>-

J HLDA 

-
INT rev 

tiS I--
tH - --

INTO -1111;-------------
<D Data in must be stable for this period during OBIN T 3· tOS1 must be satisfied. 

<2> Ready signal must be stable for this period during T 2' (Must be externally synchronized.) 

@ Hold signal must be stable for this period during T 2 when entering hold mode, and during T 3, T 4 and T 5 when in hold mode. 
(External synchronization is not required.) 

@ Interrupt signal must be stable during this period of the last clock cycle of any instruction in order to be recognized on the following instruction. 
(External synchronization is not required.) 

@ This timing diagram shows timing relationships only; it does not represent any specific machine cycle. 

® Timing measurements are made at the following reference voltages: CLOCK "1" = a.ov" "0" = 1.0V; 
INPUTS "1" = 3.0V; "0" = o.av; OUTPUTS "1" = 2.0V, "0" = o.av. 
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Clock 
MNEMONIC' DESCRIPTION INSTRUCTION CODE' Cycles' 

07 06 Os 04 03 02 01 DO 

MOVE 

MOVd,s Move ragister to register 0 1 d d d s s s 4 

MOVM.s Move register to memory 0 1 1 1 0 s s s 7 

MDVd,M Move memory to ragister 0 1 d d d 1 1 0 7 

MVld,DS Move immediate to registlll' 0 0 d d d 1 1 0 7 
MVI M,DS Mow immediate to memory 0 0 1 1 0 1 1 0 10 

INCREMENTIDECREMENT 

INRd Increment register 0 0 d d d 1 0 0 5 
OCR d Decrement register 0 0 d d d 1 0 1 5 
INRM Inaement memory 0 0 1 1 0 1 0 0 10 
OCR M Decrement memory 0 0 1 1 0 1 0 1 10 

ALU - REGISTER TO ACCUMULATOR 

ADDs Add register to A 1 0 0 0 0 s s s 4 
ADCs Add register to A with 

CJKry 1 0 0 0 1 s s s 4 
SUBs Subtract register from A 1 0 0 1 0 s s s 4 
SSB s Subtract register from A 

with borrow 1 0 0 1 1 $ s s 4 
ANAs AND register with A 1 0 1 0 0 s s s 4 
XRAs Exclusive OR register 

with A 1 0 1 0 1 s s s 4 
ORAs OR register with A 1 0 1 1 0 s s s 4 
CMPs Compare register with A 1 0 1 1 1 s s s 4 

ALU - MEMORY TO ACCUMULATOR 

ADDM Add memory to A 1 0 0 0 0 1 1 0 7 
ADCM Add memory to A with 

carry 1 0 0 0 1 1 1 0 7 
SUB M Subtract memory from A 1 0 0 1 0 1 1 0 7 
SBB M Subtract memory from A 

with borrow 1 0 0 1 1 1 1 0 7 
ANAM AND memory with A 1 0 1 0 0 1 1 0 7 
XRA M Exclusive OR memory 

with A 1 0 1 0 1 1 1 0 7 
ORAM OR memory with A 1 0 1 1 0 1 1 0 7 
CMPM Compare memory with A 1 0 1 1 1 1 1 0 7 

- ALU - IMMEDIATE TO ACCUMULATOR 

ADIOS Add immediate to A 1 1 0 0 0 1 1 0 7 
ACIDS Add immediate to A with 

carry 1 1 0 0 1 1 1 0 7 
SUI OS Subtract immediate from A 1 1 0 1 0 1 1 0 7 
SBIOS Subtract immediate from 

Awithborrow 1 1 0 1 1 1 1 0 7 
ANI OS AND immediate with A 1 1 1 0 0 1 1 0 7 
XRIOS Exclusive OR immediate 

with A 1 1 1 0 1 1 1 0 7 
ORIOS OR immediate with A 1 1 1 1 0 1 I" 0 7 
CPIDS Compare immediate with A 1 1 1 1 1 1 1 0 7 

ALU - ROTATE 

RLC Rotate A left, MSB to 
carry IS·bid 0 0 0 0 0 1 1 1 4 

RRC Rotate A right, LSB to 
carry IS·bitl 0 0 0 0 1 1 1 1 4 

RAL Rotate A left through 
carry 19·bitl 0 0 0 1 0 1 1 1 4 

RAR Rotate A right through 
carry 19-bid 0 0 0 1 1 1 1 1 4 

JUMP 

JMP AODR Jump unconditional 1 1 0 0 0 0 1 1 10 

JNZ AODR Jump on not zero 1 1 0 0 0 0 1 0 10 

JZ AOOR Jump on zero 1 1 0 0 1 0 1 0 10 
JNC ADDR Jump on no carry 1 1 0 1 0 0 1 0 10 
JC ADOR Jump on carry 1 1 0 1 1 0 1 0 10 
JPO ADDR Jump on parity odd 1 1 1 0 0 0 1 0 10 
JPE ADDR Jump on parity even 1 1 1 0 1 0 1 0 10 
JP ADDR Jump on positive 1 1 1 1 0 0 1 0 10 
JM ADDR Jump on minus 1 1 1 1 1 0 1 0 10 

CALL 

CALL AD DR Call unconditional 1 1 0 0 1 1 0 1 17 
CNZ ADDR Call on not zero 1 1 0 0 0 1 0 0 11117 
CZ ADDR Call on zero 1 1 0 0 1 1 0 0 11117 
CNC ADOR Call on no carry 1 1 0 1 0 1 0 0 11117 
CCAODR Call on carry 1 1 0 1 1 1 0 0 11117 
CPO ADDR Call on parity odd 1 1 1 0 0 1 0 0 11117 
CPE ADDR Call on parity even 1 1 1 0 1 1 0 0 11/17 
CPADDR Call on positive 1 1 1 1 0 1 0 0 11/17 
CM ADDR Call on minus 1 1 1 1 1 1 0 0 11/17 

RETURN 

RET Return 1 1 0 0 1 0 0 1 11 
RNZ Return on not zero 1 1 0 0 0 0 0 0 5111 
RZ Return on zero 1 1 0 0 1 0 0 0 5111 
RNC Return on no carry 1 1 0 1 0 0 0 0 5111 
RC Return on carry 1 1 0 1 1 0 0 0 5111 
RPO Return on parity odd 1 1 1 0 0 0 0 0 5/11 
RPE Return on parity even 1 1 1 0 1 0 0 0 5111 
RP Return on positive 1 1 1 1 0 0 0 0 5111 
RM Return on minus 1 1 1 1 1 0 0 0 5111 
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FLAGS' 

~ ~ 
Z 0 ~ a: 

*~~5 

· · · · · · · · · · · · 
· · · · · · · · · · · · · · · . · · · a 

· · · a · · · a 

· · · · 
· · · · · · · · · · · · · · · · · · · a 

· · · a 

· · · 0 

· · · · 
· · · · · · · · · · · · · · · · · · · 0 

· · · 0 

· · · a 

· · · · 
· 
· · · 

JLPD8080A" 
INSTRUCTION SET TABLE 

FLAGS' 

~ ~ 

Oock ~lE~~ 
MNEMONIC' DESCRIPTION INSTRUCTION CODe' Cycles' 

_ w « « 
." N ... u 

01 Os Os 04 OJ D2 01 Do 

LOAD REGISTER PAIR 

LXI B,D16 Load immediate regist .. 
pairBC 0 0 0 0 0 0 0 1 10 

LXI 0,016 Load immediate ragister 
pair DE 0 0 0 1 0 0 0 1 10 

LXI H,D16 Load immediate register 
pairHL 0 0 1 0 0 0 0 1 10 

LXI SP,D16 Load immediate Stack 
Pointer 0 0 1 1 0 0 0 1 10 

PUSH 

PUSH B Push register pair BC 
on stack 1 1 0 0 0 1 0 1 11 

PUSH 0 Push register pair DE 
on srack 1 1 0 1 0 1 0 1 11 

PUSH H Push register pair H L 
on stack 1 1 1 0 0 1 0 1 11 

PUSHPsw Push A and flags on srack 1 1 1 1 0 1 "0 1 11 

POP 

POP B Pop register pair B C 
off stack 1 1 0 0 0 0 0 1 10 

POP 0 Pop register pair DE 
off stack 1 1 0 1 0 0 0 1 10 

POP H Pop register pair H L 
off stack 1 1 1 0 0 0 0 1 10 

POP PSW Pop A and flags off stack 1 1 1 1 0 0 0 1 10 . . . · 
DOUBLE ADD 

DADB Add BCto HL 0 0 0 0 1 0 0 1 11 · DADO Add DE to HL 0 0 0 1 1 0 0 1 11 · DADH Add HLto HL 0 0 1 0 1 0 0 1 11 · DAD SP Add Stack Pointer to HL 0 0 1 1 1 0 0 1 11 · 
INCREMENT REGISTER PAIR 

INX B Increment BC 0 0 0 0 0 0 1 1 5 
INX 0 Increment DE 0 0 0 1 0 0 1 1 5 
INX H Increment HL 0 0 1 0 0 0 1 1 5 
INXSP Increment Stack Pointer 0 0 1 1 0 0 1 1 5 

DECREMENT REGISTER PAIR 

DCX B Decrement BC 0 0 0 0 1 0 1 1 5 
DCX 0 Decrement DE 0 0 0 1 1 0 1 1 5 
OCXH Decrement H L 0 0 1 0 1 0 1 1 5 
DCXSP Decrement Stack Pointer 0 0 1 1 1 0 1 1 5 

REGISTER INDIRECT 

STAX B Store A at ADDR in B 0 0 0 0 0 0 1 0 7 
STAX 0 Store A at AOOR in 0 0 0 0 1 0 0 1 0 7 
LOAX B Load A at ADOR in B 0 0 0 0 1 0 1 0 7 
LOAXD Load A at ADOR in 0 0 0 0 1 1 0 1 0 7 

DIRECT 

STAAODR Store A direct 0 0 1 1 0 0 1 0 13 
LDAADDR Load A direct 0 0 1 1 1 0 1 0 13 
SHLO AOOR Store H L direct 0 0 1 0 0 0 1 .0 16 
LHLO AOOR Load H L direct 0 0 1 0 1 0 1 0 16 

MOVE REGISTER PAIR 

XCHG Exchange 0 E and H L 
register pairs 1 1 1 0 1 0 1 1 4 

XTHL Exchange top of srack 
and HL 1 1 1 0 0 0 1 1 17 

SPHL HL to Stack Pointer 1 1 1 1 1 0 0 1 4 
PCHL HL to Program 

Counter 1 1 1 0 1 0 0 1 5 

INPUTIOUTPUT 

INA Input 1 1 0 1 1 0 1 1 10 
OUT A Output 1 1 0 1 0 0 1 1 10 
EI Enable interrupu 1 1 1 1 1 0 1 1 4 
01 Disable interrupu 1 1 1 1 0 0 1 1 4 
RST A Restart 1 1 A A A 1 1 1 11 

MISCELLANEOUS 

CMA Complement A 0 0 1 0 1 1 1 1 4 
STC Set carry 0 0 1 1 0 1 1 1 4 1 
CMC Complement carry 0 0 1 1 1 1 1 1 4 Cy 
DAA Decimal adjust A 0 0 1 0 0 1 1 1 4 . . . · NOP No-operation 0 0 0 0 0 0 0 0 4 
HLT Halt 0 1 1 1 0 1 1 0 7 

NOTES: 

, Operand Symbols used 2 ddd or sss - 000 B - 001 C - 010 0 - 011 E -
A ~ 8-bit address or expression 
s = source register 

100 H-l0l L-ll0Memory -111 A. 

d = destination register 'Two possible CYcle times (5111) indicate 
PSW - Processor Status Word instruction cycles dependent on condition 

SP = Stack Pointer flags. 
OS ~ S-bit data quantity, expression, or 

constant, alwavs B2 of instruction ' •• flag affected 
016· 16-bit data quantity, expression, or = flag not affected 

constant, always B3B2 of instruction o • flag reset 
AOOR ~ 16-bit Memory address expression 1· flag let 
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fLPD8080A 

INSTRUCTION SET 

The instruction set includes arithmetic and logical operators with direct, register, indirect, and immediate addressing modes. These 
instructions operate exactly like the J,lPD8080AF except as noted. 

In addition to the four testable flags, the J,lPD8080A has two more flags (ACY, SUB) that are not directly testable. Tht:y, are used for 
multiple precision arithmetic operations, particularly with the DAA instruction. The Auxiliary Carry flag is set if the last instruction 
resulted in a carry or a borrow from bit 3 into bit 4; otherwise it is reset. The Subtract flag is set if the last instruction resulted in a 
subtract operation being performed; it is reset if an add operation was performed. Also, arithmetic flags are not affected by logical 
instructions. 

DATA AND INSTRUCTION FORMATS 

Data in the J,lPD8080A is stored as 8-bit binary integers. All datalinstructi,on transfers to the system data bus are in the following format: 

1071061051041031021011001 
MSB DATA WORD LSB 

Instructions are one, two, or three bytes long. Multiple byte instructions must be stored in successive locations of program memory. 
The address of the first byte is used as the address of the .instruction. 

One Byte Instructions 

1071 06105104103102101 1 DO 1 OP CODE 

Two Byte Instructions 

1071 061 051 041 03 1021 01 1 DO I OP CODE 

1071061051041031021011001 OPERAND 

Three Byte Instructions 

OP CODE 

TYPICAL INSTRUCTIONS 

Register to register, memory 
reference, arithmetic or logica~ 
rotate. return. push, poP. enable, 
or disable interrupt instructions 
Immediate mode or I/O instruc
tions 
Jump, call or direct load and 
stote if15iructionS \07\06\05\04)03\021 0,\00\ 

1071061051041031021011001 
1071 06\05\041 03\02\01 \001 

LOW ADDRESS OR OPERAND 1 

HIGH ADDRESS OR OPERAND 2 

INSTRUCTION CYCLE TIMES 

One to five machine cycles (M1 - MS) are required to execute an instruction. Each machine cycle involves the transfer of an instruction 
• or data byte into the processor or a transfer of a data byte out of the processor (the sole exception being the double add instruction). The 

first one, two or three machine cycles obtain the instruction from the memory or an interrupting 1/0 controller. The remaining cycles are 
used to execute the instruction. Each machine cycle requires from three to five clock times rr 1 - TS)' During <1>1 SYNC of each machine 
cycle, a status word that identifies the type of machine cycle is available on the data bus. 

Execution times and machine cycles used for each type of instruction are shown below. 

INSTAUCTION 

RST x ana PUSH RP 

All CALL Instructions 

All A ET I nstructtons 

XTHL 

DADAP 

INA A; INX AP, 

OCA A; DCX AP; 
PCHL 

All JUMP Instructions 

and LXI RP 

pop AP 

LOA 

STA 

LHLD 

SHLD 

STAX B 

STAX 0 

LDAX B 

LDAX 0 

MOV A. M. ADD M; 
ADC M; SUB M; SB B M; 

ANA M; XAAM; 
OAA M; CMPM 

INA M and DCA M 

MVI M 

MVI A; ADI; ACI: SUI; 

SBI. ANI; XAI: ORI; CPI 

MOV M. A 

MOV A.A. EI; 01 ADD A' 
ADC A; SUB A; 
SBB A; ANA A; )fAA A; 
OAA A; CMP R; ALC; 

AAC; AAL; AAA; 
DAA; CMA; STC; 
CMC; NOP; XCHG. SPHL 

OUT 

IN 

HLT 
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MACHINE CYCLES EXECUTEO 

PCRS G) SPW3 ® SPW3 ® 
PCA5 0 PCA3 0 PeA3 0 SPW3 ® SPW3 ® 
PCAS 0 SPA3 0 SPA3 0 
PCRS 0 SPA3 0 SPW3 ® SPR3 @ SPW3 ® 
PCA50 PCX3 0 PCX3 0 
PCAs0 

PCR4 0 PCR3 0 PCA3 0 

PeA40 SPA3 @ SPA3 0 
PCA40 PCA3 0 PCA3 0 BBR3 0 

PeA40 PCA3 0 PCA3 0 BBW3 G) 
PCA4 0 PCA3 0 PCA3 CD BBA3 CD BBA3 0 

PeA40 PCA3 0 PeA3 CD BBW3 G) BBW3 G) 
PCA4 0 BCW3 G) 
PeA4 0 DEW3 G) 
PCA40 BCA30 

PCA4 0DEA30 

PCR40 HLA30 

PCA4 0 HLA3 CD HLW3 G) 
PCA40 PCA3 0 HLW3 G) 
PCA40 PeA30 

PCA40 HLW3 G) 
PCA40 

PCA4 0 PCA3 0 ABW3 CD 
PCA4 0 PCA3 0 ABA3 ® 
PeA4 CD PCX3 @ 

CLOCK TIMES 
(MIN/MAX) 

11 

11117 

5/11 

17 

11 

S 

10 

10 

13 

13 

16 

16 

7 

7 

7 

7 

7 

10 

10 

7 

7 

4 

10 

10 

7 

Machine Cvcl. Svmbol Definition 

xx V z ®~ Status word defining typ.e of machine XX l HL 1 11 :i<'d"~"'MW~'~'''' -., Number of clocks for ttus.machlne cvcle DE 
R = Read cycle - data into processor SP 
W = Write cycle - data out of processor 88 
X = No data transfer. AB 
PC = Program Counter used as address 

Registers Hand L used as address 
Registers Band C used as _deltass 
Registers 0 and E used as add,", 
Stack Pomter used as address 
By te 2 and 3 used .. addres," 
BVte 2 used as address 

Underlined(XXYZ@) indicates machine cycle is executed if condition IS True 

©IC MASTER 1978 



Notes: T - State (one clock time) 
Mn - Machine cycle 
IE- End of instruction cycle 

S-I - Status information 
SKP - Skip signal (internal) 
HLD F/F (internal) is reset when HLD signal returns to zero. 

HLT F/F (internal) is set when HALT instruction is executed. 
RESET F/F (internal) is set when reset signal is activated. 

DO INTA 0 0 0 0 0 0 

01 WO 1 0 0 0 1 1 1 

02 STACK 0 0 1 1 0 0 0 0 0 

03 HLTA 0 0 0 0 0 0 1 

04 OUT 0 0 0 0 0 

05 Ml 0 0 0 1 0 0 1 

06 INP 0 0 1 0 0 0 0 0 

07 MEMR 0 0 0 0 0 0 0 0 

©IC MASTER 1978 

#,PD8080A: 

PROCESSOR STATE 
TRANSITION DIAGRAM 

STATUS WORD CHART 

SP8080A-B-77-GN-CA T 
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fLPB8214 

PRIORITY INTERRUPT CONTROLLER 

DESCRIPTION The tlPB8214 is an eight-level priority interrupt controller. Designed to simplify 
interrupt driven microcomputer systems, the tl~B8214 requires a single +5V power 
supply and is packaged in a 24 pin plastic Dual-in-line package. 

The tlPB8214 accepts up to eight interrupts, determines which has the highest priority 
and then compares that priority with a software created current status register. If the 
incoming request is of a higher priority than the interrupt currently being serviced, an 
interrupt request to the processor is generated. Vector information that identifies the 
interrupting device is also generated. 

The interrupt structure of the microcomputer system can be expanded beyond eight 
interrupt levels by cascading tlPB8214s. The pPB8214's interrupt and vector informa
tion outputs are open collector and control signals are provided to simplify expansion 
of the interrupt structure. 

FEATURES • Eight Priority Levels 

• Current Status Register and Priority Comparator 

• Easily Expanded Interrupt Structure 

• Single +5 Volt Supply 

PIN CONFIGURATION BO vee PIN NAMES 
B1 Ees 

Inputs· 

B2 R7 RO-R7 Requesi levels (R 7 Highest Priority) 

SGS R6 8
0
-8

2 Current Status 

iNT RS 
SGS Status Group Select 

ECS Enable Current Status 

ill tlPB R4 
INTE 8214 

R3 

INTE Interrupt Enable 

ClK Clock tiNT F-F) 

ElR Enable level Read 

AO R2 ETlG Enable This level Group 

Al R.j 
A2 RO 

Outputs: 

AO-A2 Request levels I Open 

INT Interrupt (Act_ low) I Collector 

ELR ENLG ENlG Enable Next Level Group 

GND ETLG 
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ElR 11~--------------------------------a 

ETlG 13~------~--------------------~---i 

REQUEST ACTIVITY 

(OPEN COLLECTOR) 

General 

A>BL......I ......... - __ ....JI 

PRIORITY 
COMPARATOR 

INTERRUPT 

DISABLE 
FLIP-FLOP 

- INTERRUPT 

FLIP-FLOP 

The pPB8214 is an LSI device designed to simplify the circuitry required to 
impl~ment an interrupt driven microcomputer system. Up to eight interrupting 
devices can be connected to a pPB8214, which will assign priority to incoming 
interrupt requests and accept the highest. It will also compare the priority of the 
highest incoming request with the priority of the interrupt being serviced. If the 
serviced interrupt has a higher priority, the incoming request will not be accepted. 

A system with more than eight interrupting devices Can be implemented by inter
connecting additional pPB8214s. In order to facilitate this expansion, control 
signals are provided for cascading the controllers so that there is a priority estab
lished among the controllers. In addition, the interrupt and vector information 
outputs are open collector. 

Priority Encoder and Request Latch 

The priority encoder portion of the pPB8214 accepts up to eight active low 
interrupt requests OfO-R7). The circuit assigns priority to the incoming requests, 

with R7 having the highest priority and RO the lowest. If two or more requests 
occur simultaneously, the tlPB8214 accepts the one having the highest priority. 
Once an incoming interrupt request is accepted, it is stored by the request latch and 
a three-bit code is output. As shown in the following table, the outputs, (AO-A2) 
are the complement of the request level (modulo 8) and directly correspond to the 
bit pattern required to generate the one byte RESTART (RST) instructions 
recognized by an 8080A. Simultaneously with the AO-A2 outputs, a system 
interrupt request (INT) is output by...the pPB8214. It should be noted that incoming 
interrupt requests that are not accepted are not latched and must remain as an 
input to the pPB8214 in order to be serviced. 

©IC MASTER 1978 
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FUNCTIONAL 
DESCRIPTION 

(CONT.) 

RESTART GENERATION TABLE 

I 
I 07 06 05 04 03 02 . 01 DO 

PRIORITY A, , AO 
REQUEST 

I RST 1 1 A2 1 1 1 

LOWEST RO 7 1 1 1 1 1 1 1 1 

I R1 6 1 1 1 1 I 0 1 1 1 

R2 5 1 1 1 0 1 1 1 1 

R3 4 1 1 1 0 0 1 1 1 

R4 3 1 1 0 1 1 1 1 1 

R5 2 1 1 0 1 0 1 1 1 

R6 1 1 1 0 0 1 1 1 1 

HIGHEST R7 O' 1 1 0 0 0 1 1 1 

'CAUTION: RST 0 will vector the program counter to location 0 (zero) and 
invoke the same routine as the "RESET" input to 8080A. . 

Current Status Register 

The current status register is designed to prevent an incoming interrupt request from 
overriding the servicing of an interrupt with higher priority. Via software, the priority 
level of the interrupt being serviced by the microprocessor is written into the current 

status register on 80-82. The bit pattern written should be the complement of the 
interrupt level. 

The interrupt level currently being serviced is written into the current status register 
by driving ECS (Enable Current Status) low. The pPB8214 will only accept interrupts 
with a higher priority than the value contained by the current status register. Note 

that the programmer is free to use the current status register for other than as above. 
Other levels may be written into it. The comparison may be completely disabled by 
driving SGS (Status Group Select) low when ECS is driven low. This will cause the 
pPB8214 to accept incoming interrupts only on the basis of their priority to each 
other. 

Priority Comparator 

The priority comparator circuitry compares the level of the interrupt accepted by the 
priority encoder and request latch with the contents of the current status register. 
If the incoming request has a priority level hi,gher than that of the current status 
register, the INT output is enabled. Note that this comparison can be disabled by 

loading the current status register with SGS=O. 

Expansion Control Signals 

A microcomputer design may often require more than eight different interrupts. The 
pPB8214 is designed so that interrupt system expansion is easily performed via the 
use of three signals: ETLG (Enable This Level Group); ENLG (Enable Next Level 
Group); and ELR (Enable Level Read). A h,igh input to ETLG indicates that the 

pPB8214 may accept an interrupt. In a typical system, the ENLG output from one 
pPB8214 is connected to the ETLG input of another pPB8214, etc. The ETLG of' 
the pPB8214 with the highest priority is tied high. This configuration sets up 
priority among the cascaded pPB8214's. The EN LG output will be high for any 
device that does not have an interrupt pending, thereby allow,ing a device with lower 
priority to accept interrupts. The ELR input is basically a chip enable and allows 
hardware or software to selectively disable/enable individual pP88214's. A low on 

the ELR input enables the device. 
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Interrupt Control CircuitrY 

The J.LPB8214 contains two flip-flops and several gates which determine whether an 
accepted interrupt request to the J.LPB8214 will generate a system interrupt to the 
8080A. A condition gate drives the 0 input of the interrupt flip-flop whenever an 
interrupt request has been completely accepted. This requires that: the ETlG 
(Enable This level Group) and INTE (Interrupt Enable) inputs to the J.LPB8214 are 
high; the ElR input is low; the incoming request must be of a higher priority than 
the contents of the current status register; and the J.LPB8214 must have been enabled 
to accept interrupt requests by the clearing of the interrupt disable flip-flop. 

Once the condition gate drives the 0 input of the interrupt flip-flop high, a system 
interrupt (tNT) to the 8080A is generated on the next rising edge of the ClK input 
to the J.LPB8214. This ClK input is typically connected to the </>2 (TTL) output of an 
8224 so that 8080A set-up time specifications are met. When INT is generated, it 
sets the interrupt disable flip-flop so that no additional system interrupts will be 
generated until it is reset. It is reset by driving ECS (Enable Current Status) low, 
thereby writing into the current status register. 

It should be noted that the open collector INT output from the J.LPB8214 is active 
for only one clock period and thus must be externally latched for inputting to the 
808~A. Also, because the INT output is open collector, when J.LPB8214's are 
cascaded, an INT output from anyone will set all of the interrupt disable flip
flops in the array. Each J.LPB8214's interrupt disable flip-flop must then be 
cleared individually in order to generate subsequent system interrupts. 

Do----~------------8~0~8~OA~D~A~T~A~B~U~S--------~---------DO 
D1 D1 
D2 D2 
D3 D3 
D4 D4 
D5 D5 
D6 D6 
D7 D7 

66 VCC 
02 (TTL) 7 ClK 1K I 1K !lOK 

INTE 15 !J'i.TE INT 5 ~ i>-rlJ. STB INT 23 ~INT 
RQ 16 ~ ~ DO DOo+ TO 8080A 
R1-+-+++-

1
-<1
7 
~ ~D1 D01~ 

R2 R 7 D DO 8 
18 ~ 8 9 2 2-,=0--

INTERRUPT R3-H+-1--19-d1~ AD 1>-:9::-+-+-+--t--=-ID3 D03~ 
REQUESTS R4 20 ~ A1 10 16 D4 j.1PB D04~1..::,..5_....l 

AS 21 ~ A2 18 D58212D051-1-7-----' 
AS 22 R6 j.1PB 2Q D6 D061-1-9-----' 
R R 22 D7 DO 1-2_1 ____ ---' 

7 7 8214 13 "1"4 7 
ETlG ClR 

~BQ 
~B1 3 -

----:;r= ~ 
ENABLE '------C SGS 

CURR ENT __ 2- 3-oECS 

ST A T US L-'E=-;l~R~ __ ----, 
(FROM 1/0 PORT DECODER) 111 

GND 

DS2 MD OS1 

---.J13 12 'f 1 
- GND I 
INT A---------' 

Operating Temperature ................................ 0° C to +70° C 
Storage Temperature ............... _ ." .............. -65°C to +125°C 
All Output and Supply Voltages ........................ -0.5 to +7 Volts 
All Input Voltages ................................ -1.0 to +5.5 Volts 
Output Currents ........................................ 100 mA 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stre-ss rating only and functional operation of the device at these or 
any other conditions ~bove those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 
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DC CHARACTERISTICS Ta = oOe to +7oo e, vee = SV ±S% 

PARAMETER SYMBOL LIMITS 
TEST CONDITIONS MIN. TYP.Q) MAX. 

UNIT 

Input Clamp Voltage (all inputs) Vc -1.0 V Ic=-5mA 
Input Forward Current: ETLG input IF -.15 -0.5 mA VF=0.45V 

all other inputs -.08 -0.25 mA 
Input Reverse Current: ETLG input IR 80 J.lA VR=5.25V 

all other inputs 40 J.lA 
Input LOW Voltage: all inputs VIL 0.8 V VCC=5.0V 
Input HIGH Voltage: all inputs VIH 2.0 V VCC=5.0V 
Power Supply Current ICC 90 130 mA <Z> 
Output LOW Voltage: all outputs VOL .3 .45 V IOL=10mA 
Output HIGH Voltage: ENLG output VOH 2.4 3.0 V IOW- 1mA 
Short Circuit Output Current: ENLG output lOS -20 -35 -55 mA VOS=OV, VCC=5.0V 
Output Leakage Current: fNi and AO-A2 ICEX 100 J.lA VCEX=5.25V 

CAPACITANCE ® Ta = 2soe 

PARAMETER SYMBOL 
LIMITS 

MIN. TYp.CD MAX. 
UNIT TEST CONDITIONS 

Input Capacitance CIN 5 10 pF VBIAS=2.5V 
Output Capacitance COUT 7 12 pF VCC=5V 

f=lmHz 

AC CHARACTERISTICS Ta = oOe to +7oo e, Vee = +SV ± 5% 

PARAMETER SYMBOL 
LIMITS 

UNIT TEST CONDITIONS 
MIN. TYP.Q) MAX. 

CLK Cycle Time tCY 80 50 ns Input pulse 

CLK, ECS, INT Pulse Width tpw 25 15 ns amplitude: 2.5 Volts 

INTE Setup Time to CLK ttss 16 12 ns 

INTE Hold Time after CLK tlSH 20 10 ns 

ETLG Setup Time to CLK tETCS® 25 12 ns Input rise and fall 

ETLG Hold Time After CLK tETCH® 20 10 ns times: 5 ns between 

ECS Setup Time to CLK tECCS® 80 50 ns 1 and 2 Volts 

ECS Hold Time After CLK tECCH@ 0 ns 

ECS Setup Time to CLK tECRS@ 110 70 ns 

ECS Hold Time After CLK tECRH@ 0 Output loading of 

ECS Setup Time to CLK tECSS® 75 70 ns 15 mA and 30 pF. 

ECS Hold Time After eLK tECSH@ 0 ns : 

SGS and 80-82 Setup Time to CLK tDCS® 70 50 ns ! 
SGS and 80-82 Hold Time After CLK tDCH@) 0 ns Speed measurements 

RO-R7 Setup Time to CLK tRCS@ 90 55 ns taken at the 1.5 Volts 

RO-R7 Hold Time After CLK tRCH@ 0 ns i levels. 

INT Setup Time to CLK tiCS 55 35 ns 

CLK to INT Propagation Delay tCI 15 25 ns 

RO-R7 Setup Time to INT tRIS@ 10 0 ns 

RO-R7 Hold Time After INT tRIH@ 35 '20 ns 

RO-R7 to AO-A2 Propagation Delay tRA 80 100 ns 

ELR to AO-A2 Propagation Delay tELA 40 55 ns 

ECS to AO-A2 Propagation Delay tECA 100 120 ns 

ETLG to AO-A2 Propagation Delay tETA 35 70 ns 

SGS and 80-82 Setup Time to ECS tDECS@ 15 10 ns 

SGS and 80-82 Hold Time After ECS tDECH@ 15 10 ns 

RO-11j to ENLG Propagation Delay tREN 45 70 ns 

EL TG to ENLG Propagation Delay tETEN 20 25 ns 

ECS to ENLG Propagation Delay tECRN 85 90 ns 

ECS to ENLG Propagation Delay tECSN 35 55 ns 

Notes: CD Typical values are for Ta=25°C, VCC=5.0V 
® BO-B2, SGS, ClK, RO-R4 grounded, all other inputs and all outPUts 

open. 
This parameter is periodically sampled and not 100% tested. 
Required for proper operation if INTE is enabled during next clock pulse. 
These times are not required for proper operation but for desired 
change in interrupt flip-flop. 
Required for new request or status to be properly loaded. 

©IC MASTER 1978 



RQ-R] )[-----------------x x--------. 
_______ 1 _ . ~ _____ J _ 

tRCS tRCH tRIS tRIH 

---------1-'" r- - -
ETLG 

INTE 

ECS 

tpw 

CLK 

IECRN 

iNT 

-- ----
ELR 

lETA 
IRA 

IECA 

r 
AQ-A:2 ___ J 

tETEN 

tECSN 
tREN 

ENLG --------------- --t~ ___________________ _ 
Vee 

300n 

OUT C>--.---......... 
: 30 pf Goon 

TEST CIRCUIT 

ITEM MilLIMETERS INCHES 

A 33 MAX. 1.28 
2.53 O.t 
2.54 O.t 

o 0.5 ± O.t 0.02 ± 0.004 
27.94 1.1 

1.5 0.059 
G 3.2 MIN. 0.125 MIN. 
H 0.5 MIN. 0.02 MIN. 

5.22 MAX. 0.205 MAX. 
5.72 MAX. 0.225 MAX. 

K 15.24 0.6 
13.2 0.52 

M 0.25 ± 0.1 0.01 ± 0.004 
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CLOCK GENERATOR AND DRIVER FOR 
8080A PROCESSORS 

fLPB8224 

OESCR IPTION The PPB8224 is a single chip clock generator and driver for 8080A processors. 
The clock frequency is determined by a user specified crystal and is capable of 
meeting the timing requirements of the entire 8080A family of processors. MOS 

and TTL level clock outputs are generated. 

Additional logic circuitry of the PPB8224 provides signals for power-up reset, an 
advance status strobe and properly synchronizes the ready signal to the processor. 
This greatly reduces the number of chips needed for 8080A systems. 

The PPB8224 is fabricated using NEC's Schottky bipolar process. 

FEATURES • Crystal Controlled Clocks 

• Oscillator Output for External Timing 

,. MOS Level Clocks for 8080A Processor 

• TTL Levei Ciock for DMA Activities 

• Power-up Reset for 8080A Processor 

• Ready Synchronization 

• Advanced Status Strobe 

• Reduces System Package Count 

• Available in 16-pin Cerdip and Plastic Packages 

PIN CONFIGURATION RESET 

RESIN 

Vee 

XTAL 1 

PIN NAMES 

1764 

RDYIN 

READY 

S_YNC 

<P2 (TTL) 

STSTB 

GND 

XTAL2 

TANK 

ose 

<Pl 

VDD 

REV/1 

RESIN 

RESET 

RDYIN 

READY 

SYNC 

STSTB 

<1>1 

<1>2 

XTAL 1 

XTAL 2 

TANK 

OSC 

<1>2 (TTL) 

VCC 

VDD 

GND 

Reset Input 

Reset Output 

Ready Input 

Ready Output 

Sync Input 

Status STB 
Output 

} Processor 

Clocks 

} Crystal 

Connections 

Used With 

Overtone 

Crystal 

Oscillator 

Output 

<1>2 CLK 

(TTL Level) 

+5V 

+12V 

OV 
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Clock Generator 

The clock generator circuitry consists of a crystal controlled oscillator and a 
divide-by-nine counter. The crystal frequency is a function of the SOSOA 
processor speed and is basically nine times the processor frequency, i.e.: 

p.PB8224 

FUNCTIONAL DESCRIPTION 

Crystal frequency = ~ 
tCY 

where tCY is the SOSOA processor clock period. 

A series resonant fundan:'ental mode crystal is normally used and is connected 
across input pins XTAL 1 and XTAL2. If an overtone mode crystal is used, an 
additional LC network, AC coupled to ground, must be connected to the 
TAN K input of the PPBS224 as shown in the following figure. 

r----~-, LC =(2;Fj2 
I FOR OVERTONE CRYSTALS ONLY 
I L 
I 
I 
I 

iJ 
I 
I 
~-------

D1 . ~ __ ,3-10pF 

I I (ONLY NEEDED 
l_ -.I ABOVE 10 MHz) 

'0 

4 

.-:----_1 ... 2 RESET 

1------""""'"19
: SYNC 

The formula for the LC network is: 

LC =(_1 )2 
21TF 

where F is the desired frequency of oscillation. 

The output of the oscillator is input to the divide-by-nine counter. It is also 
buffered and brought out on the OSC pin, allowing this stable, crystal controlled 
source to be used for derivation of other system timing signals. The divide-by
nine counter generates the two non-overlapping processor clocks, ¢1 and ¢2, 
which are buffered and at MOS levels, a TTL level ¢2 and internal timing signals. 

The ¢1 and ¢2 high level outputs are generated in a 2-5-2 digital pattern, with ¢1 

being high for two oscillator periods, 4>2 being high for five oscillator periods, and then 
neither being high for two oscillator periods. The TTL level 4>2,4>2 (TIL), is normally used 
for DMA activities by gating the external device onto the 8080A bus once a Hold 
Acknowledge (H LDA) has been issued. 

Additional logic 

In addition to the clock generator circuitry, the J.LPB8224 contains additional logic 
to aid the system designer in the proper timing of several interface signals. 

The STSTB signal indicates, at the earliest possible moment, when the status 
signals output from the 8080A processor are stable on the data bus. STSTB is 
designed to connect directly to the J.LPB822S System Controller and automatically 
resets the PPB8228 during power-on Reset. 

The RESIN input to the PPB8224 is used to automatically generate a RESET 
signal to the 8080A during power initialization. The slow rise of the power 
supply voltage in an external RC network is sensed by an internal Schmitt 
Trigger. The output of the Schmitt Trigger is gated to generate an SOSOA com
patible RESET. An active low manual switch may also be attached to the RC 
circuit for manual system reset. 

The RDYIN input to the J.lPB8224 accepts an asynchronous "wait request" 
and generates a READY output to the 8080A that is fully synchronized to 
meet the 8080A timing requirements. 

©IC MASTER 1978 1765 

tn' 
Jo--

.$ 
::J 
Q. 

E 
o 
(,) 

o 
Jo-
(,) 

~" 

()' 
W 
Z 



CJ) 
L-

a> 
+-' 
:::J 
0. 
E 
o 
o 
o 
L-

o 
~ 

o 
w z 

fLPB8224 

1766 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE CD 

XTAL1 

XTAl2 

TANK 

SYNC 

ROYIN 0--------+--1 

Operating Temperature ...... . 
Storage Temperature .... . 
All Output Voltages (TIL) . 
All Output Voltages (MOS) . 
All Input Voltages ...... . 
Supply Voltage VCC ...... . 
Supply Voltage VOO . . ...... . 
Output Currents ....... . 

OSC 

STSTB 

RESET 

~-----------~ READY 

................. 0°Cto+70°C 
. ......... -65°C to +150°C 

. .... -0.5 to +7 Volts 
. ........ -1.0 to +13.5 Volts 

· ............ -1.5 to +7 Volts 
· ............ -0.5 to +7 Volts 

. ...... -0.5 to +13.5 Volts 
· .................. 100 mA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

Ta = o·c to +7Cf'C; vcc ~ +5V .5%; VOO; +12V .5% 

PARAMETER SYMBOL LIMITS UNIT TEST CONDITIONS 

MIN TYP MAX 

Input Current Loading IF -0.25 rnA VF ; 0.45V 

Input Leakage Current IR 10 /JA VR; 5.25V 

Input Forward Clamp Voltage Vc -1.0 V Ie; -5 mA 

.Input "Low" Voltage VIL 0.8 V Vee; 5.0V 

Input "High" Voltage VIH 2.6 V Reset Input 

2.0 All Other Inputs 

RESIN Input Hysteresis VIH,VIL 0.25 V Vee; 5.0V 

Output "Low" Voltage VOL 0.45 V ('1'1. 92). Ready. Reset. STSTB 

IOl; 2.5 mA 

0.45 V All Other Inputs 

IOl; 15mA 

Output "High" Voltage VOH 

4>,.4>2 9.4 V IOH; -100 /JA 

READY. RESET 3.6 V IOH;-100/JA 

All Other Outputs 2.4 V IOH ; -1 rnA 

Output Short Circuit Current ISC ~ -10 -60 rnA VO; OV 

(All low Voltage OutPUts Onlyl VCC ; 5.0V 

Power Supply Current ICC 115 rnA 

Power SuPPly Current IDO 15 rnA 

Note: ill Caution. 4>1 and 4>2 output drivers do not have short circuit protection 

Ta = 25°C; f = 1 MHz; VCC = 5V; VOO = 12V; VBIAS = 2.5V 

PARAMETER SYMBOL LIMITS UNIT TEST CONDITIONS 

MIN I TYP I MAX 

Input Capacitance CIN I I 8 pF 

Note: CD This parameter is periodically sampled and not 100% tested. 
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Ta = efc to +70°C; vee = +5V ±5%; Voo = +12V ±5% 

PARAMETER SYMBOL LIMITS (1 UNIT TEST CONDITIONS 

MIN TYP MAX 

4>1 Pulse Width tep1 2tcy 
-9- -20 ns 

</>2 Pulse Width t4>2 5tCY 9 -35ns 

4>1 to 4>2 Delay tD1 0 ns 

4>2 to 4>1 Delay tD2 2tCY 9 -14ns CL = 20pF to 50 pF 

</>1 to (/>2 Delay tD3 2tCY. 2tCY 
-9- 9 +20ns 

(/>1 and 4>2 Rise Time tR 20 

4>1 and (/>2 Fall Time tF 20 

(/>2 to (/>2 (TTL! Delay to(/>2 -5 +15 ns (/>2 TTL, CL = 30 pF 

R1 = 30012 

R2 = Goon 

4>2 to STSTB Delay toss GtCY GtCY 
-9- -30ns 

9 
ns 

STSTB Pulse Width tpw tCY ""9 -15ns 
STSTB, CL = 15 pF 

RDYIN Setup Time tDRS 4tCY R1 = 2K 

to STSTB 
50ns- -9- ns 

R2=4K 

RDYIN Hold Time 
4tCY 

After STSB tORH -9-

READY or RESET tDR 4tCY Ready and Reset 
9 -25ns ns 

CL = 10pF to (/>2 Delay 

R1 = 2K 

R2 = 4K 

Crystal Frequency fCLK ...L MHz 

tCY 

Maximum Oscillating fMAX 27 MHz 

Frequency 

Note: . CD tCY represents the processor clock period 

~
VCC 

. Rl IN'UT· .. . .. 

CL R2 

J. GND -= GND 

TEST CIRCUIT 

___ -l'r---tD2 

'.'2 (TTLl ___________ -+'I 

SYNC 
(FROM PROCESSOR) 

...... ------tDSS...;------__+_ 

11-----tDRH-----i 

RDYIN OR RESiN 

READY 

RESET 

Voltage Measurement Points: <1>1, <1>2 Logic "0" = 1.0V, Logic "1" = 8.0V. 
A" other signals measured at 1.5V. 
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CRYSTAL REQUIREMENTS Tolerance ..... 

1768 

PACKAGE OUTLINE 
pPB8224C/D 

Resonance 

Load Capacitance 

Equivalent Resistance .. 

Power Dissipation (Min) 

Note: CD With tank circuit use 3rd overtone mode. 

IlPB8224C (Plastic) 

iTEM MiLLiMETeRS INCHES 

A 19.4 MAX. 0.76 MAX. 

B O.Bl 0.03 

C 2.54 0.10 

0 0.5 0.02 

E 17.78 0.70 

F 1.3 0.051 

G 2.54 MIN 0.10 MIN 

H 0.5 MIN. 0.02 MIN 

I 4.05 MAX 0.16MAX 

J 4.55 MAX 0.18MAX 

K 7.62 0.30 

L 6.4 0.25 

+0.10 
M 0.25 0.01 

0.05 

IlPB8224D (Cerdip) 

ITEM MI LliMETERS INCHES 

A 19.9 MAX. 0.784 MAX 

B 1.06 0.042 

C 2.54 0.10 

0 046 • 0.10 0.018 • 0.004 

E 17.78 070 

F 15 0.059 

G 2.54 MIN 0.10MIN 

H 05 MIN 0019 MIN 

I 4.58 MAX 0.181 MAX 

J 5.08 MAX 0.20 MAX 

K 7.62 0.30 

L 6.4 0.25 

+ 0 10 + 00039 
M 0.25 0.05 00098 0.0019 

.. 0.005% at 0
0 C-70° C 

Series (Fundamental) <D 
. 20-35 pF 

75-20 ohms 

... 4mW 

SP8224-8-77 -G N-CA T 
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8080A SYSTEM CONTROLLER 
AND BUS DRIVER 

The JlPB8228/8238D is a single chip controUer and bus driver for 8080A based 
systems. All the required interface signals necessary to connect RAM, ROM and I/O 
components to a JlPD8080A are generated. 

The JlPB8228/8238D provides a bi-directional three-state bus driver for high TTL 
fan-out and isolation of the processor data bus from the system data bus for increased 
noise immunity. 

The system controller portion of the JlPB8228/8238D consists of a statiJs latch for 
definition of processor machine cycles and a gating array to decode this information 
for direct interface to system components. The controller can enable gating of a 
multi-byte interrupt onto the data bus or can automatically insert a RESTART 7 onto 
the data bus without any additional components. 

Two devices are provided. The JlPB8228D for small systems without tight write 
timing constraints and the JlPB8238D for larger systems. 

• System Controller for 8080A Systems 

• Bi-Directional Data Bus for Processor Isolation 

• 3.60V Output High Voltage for Direct Interface to 8080A Processor 

• Three State Outputs on System Data Bus 

• Enables Use of Multi-Byte I nterrupt Instructions 

• Generates RST 7 Interrupt Instruction 

• JlPB8228 for Small Memory Systems 

• JlPB8238 for Large Memory Systems 

• Reduces System Package Count 

• Schottky Bipolar Technology 

STSTB VCC 

HLOA I/OW 

WR MEMW PIN NAMES 

OBIN I/OR D7·DO Data Bus (Processor Side) 

OB4 MEMR 
DB7·DBO Data Bus (System Side) 

liaR 1/0 Read 

04 INTA I/OW 1/0 Write 

JlPB 
BUSEN DB7 8228/· 

MEMR Memory Read 

MEMW Memory Write 

07 8238 06 DBIN DBIN (From Processor) 

INTA Interrupt Acknowledge 

OB3 OB6 HlDA HlDA (From Processor! 

03 05 
WR WR (From Processor! 

BUSEN Bus Enable Input 

OB2 OB5 STSTB Status Strobe (From IlPB8224) 

Vee +5V 

02 01 GND o Volts 

OBO OB1 

GNO DO 

NC: No Connection 

Rev/l 
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FUNCTIONAL 
DESCRIPTION 

BLOCK DIAGRAM 

Bi-Directional Bus Driver 

The eight bit, bi-directional bus driver provides buffering between the processor data 
bus and the system data bus. On the processor side, the J,LPB8228/8238D exceeds the 
minimum input voltage requirements (3.0V) of the J,LPD8080A. On the system side, 
the driver is capable of adequate drive current (10 mA) for connection of a large 
number of memory and 1/0 devices to the bus. Signal flow in the bus driver is con
trolled by the gating array and its outputs can be forced into a high impedance state 
by use of the BUSEN input. 

Status Latch 

The Status Latch in the J,LPB8228/8238D stores the status information placed on the 
data bus by the 8080A at the beginning of each machine cycle. The information is 
latched when STSTB goes low and is then decoded by the gating array for the 
generation of control signals. 

Gating Array 

The Gating Array generates "active low" control signals for direct interfacing to system 
components by gating the contents of the status latch with control signals from the 
8080A. 

MEM/R, IIOR and INTA are generated by gating the DBIN signal from the processor 
with the contents of the status latch. IIOR is used to enable an 1/0 input onto the 
system data bus. MEM/R is used to enable a memory input. 

INTA is normally used to gate an interrupt instruction onto the system data bus. When 
used with the J,LPD8080A processor, the J,LPB8228i8238D will decode an interrupt 
acknowledge status word during all three machine cycles for a multi-byte interrupt 
instruction. For 8080A type processors that do not generate an interrupt acknowledge 
status word during the second and third machine cycles of a multi-byte interrupt 
instruction, the J,LPB8228/8238 will internally generate an INTA pulse for those 
machine cycles. 

The J,LPB8228/8238D also provides the designer the ability to place a single interrupt 
instruction onto the bus without adding additional components. By connecting the 
+12 volt supply to the INTA output (pin 23) of the p.PB8228/8238D through a 1 K 
ohm series resistor, RESTART 7 will be gated onto the processor data bus when DBIN 
is active during an interrupt acknowledge machine cycle. 

MEM/W and IIOW are generated by gating the WR signal from the processor with the 
contents of the status latch. IIOW indicates that an output port write is about to 
occur. MEM/W indicates that a memory write will occur. 

The data bus output buffers and control signal buffers can be asynchronously forced 
into a high impedance state by placing a high on the BUSEN pin of the J,LPB82281 
8238. Normal operation is performed with BiJSE'N low. 

PROCESSOR 
DATA 
BUS 

VCC@

GND®-

BI-DIRECTIONAL 
BUS DRIVER 

DRIVER CONTROL 

SYSTEM DATA BUS 

MEMR 

MEMW 

IIOR 

IIOW 

@Ie MASTER 1978 



Operating Temperature ~ .........•.............. " . . . . . 0° C to +70° C 
Storage Temperature .............................. -65°C to +150°C 
All Output or Supply Voltages ......................... -0.5 to +7 Volts 
All Input Voltages ........ '. . . . . . . . . . . . . . . . . . . . . . .. -1.5 to 5.5 Volts 
Output Currents ........................................ 100 rnA 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 

reliability. 

*T = 25°C a 

PARAMETER 

Input Clamp Voltage, All Inputs 

Input Load Current, STSTB 

02 and 06 

Do, 01,04,05, and 07 

All Other Inputs 

Input Leakage Current, STSTB 

OBo through OB7 

All Other Inputs 

Input Threshold Voltage, All InpUts 

Power Supply Current 

Output low Voltage, Do through 07 

All Other OutPUtS 

Output High Voltage, DO through 07 

All Other Outputs 

Short Circuit Current, All Outputs 

Off State Output Current, 
All Control Outputs 

INT A Current 

LIMITS 
SYMBOL: MIN. TYP. MAX. 

Vc -1.0 

IF 500 

750 

250 

250 

IA 100 

20 

100 

VTH 0.8 2.0 

ICC 190 

VOL 0.45 

0.48 

VOH 3.6 

2.4 

lOS 15 90 

10 (oft) 100 

-100 

liNT 5 

+12V 

1,.,~,,~ 
INTA~ 

lINT 

INTA TEST CIRCUIT 

LIMITS 

UNIT 

V 

v.A 

v.A 

v.A 

v.A 

v.A 

v.A 

v.A 

V 

mA 

V 

V 

V 

V 

mA 

v.A 

v.A 

mA 

PARAMETER SYMBOL MIN. TYP. MAX. 

Lnput Capacitance CIN 12 

Output Capacitance 
COUT 15 

Control Signals 

I/O Capacitance 
CliO 15 

(0 or OB) 

NOTE: This parameter is periodically sampled and not 100% tested. 

©IC MASTER 1978 

TEST CONDITIONS 

VCC = 4.75V; ICC = -5 mA 

' VCC = 5.25V 

VF = 0.45V 

VCC = 5.25V 

VA = 5.0V 

VCC = 5V 

VCC = 5.25V 

VCC = 4.75V; 10l = 2 mA 

IOL=10mA 

VCC = 4.75V; 10H = -10 v.A 

10H =-1 mA 

VCC = 5V 

VCC = 5.25V; Vo = 5.0V 

Vo = 0.45V 

(See Figure below) 

TEST 

UNIT CONDITIONS 

pF VBIAS = 2.5V, 

pF VCC = 5.0V, 

pF f = 1 MHz 

fL PB822818238 

ABSOLUTE 
MAXIMUM RATINGS* 

DC CHARACTERISTICS, 

CAPACITANCE 
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LIMITS 
PARAMETER ~YMBOL 'MIN. TYP. MAX~ :UNIT 

Width of Status Strobe 

Setup Time, Status Inputs 

00-0 7 

Hold Time, Status Inputs 00-07 

Delay from STSTB to any 
Control Signal 

Delay from DBIN to Control 
Outputs 

Delay from DB IN to Enable/ 
Disable 8080A Bus 

Delay from System Bus to 
8080A Bus during Read 

Delay from WR' to Control 
Outputs 

Delay to Enable System Bus 
DBO-DB7 after STSTB 

Delay from 8080A Bus 00-07 
to System Bus DBo-DB7 during 
Write 

Delay from System Bus Enable 
to System Bus DBo-DB7 

HLDA to Read Status Outputs 

Setup Time. System Bus I 
Inputs to H LOA 

Hold Time, System Bus 
Inputs to HLDA 

for Do-Dl' A, = 4 Kn. A2 = .. n. 
CL ~ 25 pF. For all other outputs: 

tpw 

tss 

tSH 

tDC 

tRR 

tRE 

tRD 

twR 

tWE 

two 

tE 

tHO 

tDS 

tDH 

A, = soon, A2 = 1 Kn, CL = 100 pF. 

22 ns 

8 ns 

5 ns 

20 60 ns 

30 ns 

45 ns 

30 ns 

5 45 ns 

" 
30 ns 

5 40 ns 

30 ns 

25 ns 

10 ns 

20 ns 

~
VCC 

AI 

OUTPUT . 
PIN 

CL A2 

.J GND -= GND 

TEST CIRCUIT 

TEST 
~ONDITION!i 

CL=100pF 

CL=I00pF 

CL = 25 pF 

CL = 25 pF 

CL = 100 pF 

CL = 100 pF 

CL = 100pF 

CL=100pF 

CL = 100 pF 

PROCESOORDATABU5 __________ -Jl~_+~----'~-------------------------------------------

DB IN ---------------+--+------"'l 

HLDA ______________ -+~------_t------1 

INTA. IiDA. ME"MR--------------t\. 
DURING HLDA '+-------+-------t-" 

SYSTEM BUS DURING READ .....,1'----+ ....... 1'--------------
PROCESSOR BUS DURING READ - -- - - - - - - -

~pBB228 i70W or MEM W 

"PBB238 IIOW Of MEMiiii 

PROCESOOR BUS DURING WRITE 

SYSTEM BUS DURING WRITE -- - - - - - - - < r 
'WE!=: 

t'·'l----
BUSEN =l tE r- Jte r-

SYSTEMBUSOUTPUTS----- - - - --- ----.<~ 1>------- - - -- - --
VOLTAGE MEASUREMENT POINTS 0

0
.0 7 (when outputst LogiC "0" = o.av. LogiC "1" = 3.0V. All other signals measured 

at 1.5V 
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00 INTA a a a a a a a a 1 

01 WO 101010111 

02 STACK a a a 1 100 a a a a 
03 HLTA a a a a a a a a a 1 a 

a a a a a a 1 a a a a 
1 a a a a a a 1 a a 
a a a a a 1 a a a a a 

07 MEMR a a a a a a a a 

:~ftIIIfffttmffr)rtIttJttrftfI~t(IIrtftIfftIfIfffr1ttff~~ftftJttlIt1ttrfJ 
24 ME M R a a 1 a 1 1 

26 MEMW a a 1 

25 IIOR a 1 1 

27 IIOW a 1 1 

23 INTA 1 1 a a a 

PI~ SIGNAL STATUS 

IlPB8228/8238 CONTROL SIGNALS 

ITEM MILLIMETERs! INCHES 
A 36.0 MAX. 1.42 MAX. 

1.5 MAX. 0.59 MAX. 

2.54 0.1 

0 0.50 , 0.1 0.02,0.004 

33.0 1.30 

1.27 0.05 

G 3.2MIN. 0.13 MIN. 

1.9 0.07 

3.3 MAX. 0.13 MAX. 

5.2 MAX. 0.20 MAX. 

15.3 0.60 

13.9 0.55 

M 0.30,0.1 0.012 , 0.004 
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J.lP08080A 

OUTPUT 

J.lPB8228/8238 

OUTPUT 

fL PB822818238 

STATUS WORD CHART 

PACKAGE OUTLINE 
JJ. PB8228/8238 D 

SP8228/8238-1-77-GN-CAT 
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MAGNETIC TAPE CASSETTE! CARTRIDGE 
CONTROLLER 

J.LPD371 

DESCRIPTION The NEC J.LPD371 is a high performance N-Channel LSI tape cassette/cartridge 
controller designed to interface between most cassette or cartridge tape drives and 
most microprocessors or minicomputers. 

The J.LPD371 converts 8-bit parallel data into serial phase encoded data to be written on 
tape and converts phase encoded data read from tape into 8-bit parallel data, calculates 
the CRC during write operations, verifies the CRC during read operations, informs the 
processor program when to send data bytes during write operations and when to read 
bytes during read operations, converts"tape drive status signals into register bit levels 
which may be read by the processor program and converts software commands into 
signals which may be understood by the tape drive(s). 

The J.LPD3.71 read and write data paths are completely separate to allow read-after-write 
data verification. 

The J.LPD371 places no limitation on the selection of tape speed since the J.LPD371 
maximum data transfer rate is considerably faster than that of the fastest cassette or 
cartridge drive. 

FEATURES • Compatible with ANSI, ECMA and ISO standard 

• Also compatible with most other standards 
• Hardware CRC generation and verification 
• Read-after-write capability 
• High speed file search 
• Multiple drive capability 
• May read or write on one drive while rewinding or file searching on another 
• Maximum Data Transfer rate of 375K bits/sec equivalent to 468 IPS at 800 BPI 

PIN CONFIGURATION MBH AWL 
VDD Vcc 
DB7 3 RST 
DB6 WCK 
DB5 DO 
DB4 C1 
DB3 WD 
DB2 GAP 
DB1 SG 
DBO J.LPD RD(-) 
W/R 11' 371 RD(+) 

OS 12 31 MK1 
RSo 13 MKO 
RS1 14 Sl 
RS2 15 C3 
DT 16 C2 
UA 17 S2 

RWl 18 S3 
RWO 19 REO 

rp1 20 rp2 
VBB 21 VSS 
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",PD371 

Operating Temperature 
Storage Temperature. 
All Output Voltages. 
All Input Voltages .. 
Clock Voltages .... 
Supply Voltage VOO 
Supply Voltage Vce .. 
Supply Voltage VBB . 

oOe to +70
oe ABSOLUTE MAXIMUM 

. -40°C to +125°e RATINGS* 

. - 1 to +8 Vol ts G) 
-1 to +8 Volts ® 

-1 to +16 Volts CD 
-1 to +16 Volts CD 
-1 to +8 Volts (!) 

.. -10 to 0 Volts 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 

any other conditions above those'indicated in the operational sections of this specification is not 

implied. Exposure to absolute maximum rating conditions for extended periods may affect device. 

reliability. 

*Ta =25°C 

Note: CD VBB = -5V ± 5%. All voltages measured with respect to GND. 

Ta 0 -70°C VDO = +12V ± 5% VCC = +5V ± 5% VBB -5V ± 5% VSS = OV 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP MAX 

Input High Voltage VIH +3.0 VCC V 

Input Low Voltage VIL 0 +0.8 V 

Output High Voltage VOH +3.5 V IOH =-1 rnA 

Output Low Voltage VOL +0.4 V IOl = +1.7 mA 

Clock Input High Voltage VOH +9 VOO V 

Clock Input low Voltage VOL 0 +0.65 V 

Input Leakage Current ILIH +10 llA VI = +3.0V 

Input OBO - OB7 III L 1 -10 llA VI = +0.8V 
Leakage All Except OBO -
Current OB7 (~25K I LlL 2 -1.0 mA VI = +O.4V 

Internal PUll-Ups) 

Clock Input Leakage Current ILOH +20 llA Vo = +9.0V 

Clock Input leakage Current ILOL -20 llA Vo = +0.65V 

Output Leakage Current IlOH +10 llA Vo = +3.5V 

Output Leakage Current ILOL -10 llA Vo = +0.4V 

Power Supply Current (VOO) 100 '+20 mA 

Power Supply Current (V CC) ICC +30 mA 

Power Supply Current (VBB) IBB -2 mA 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP MAX 

Clock Capacitance Co 35 pF fc = 1 MHz. All pins 

Input Capacitance CIN 10 pF except measuring pin 

Output Capacitance COUT 20 pF are grounded. 

©IC MASTER 1978 
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",PD371 

AC CHARACTERISTICS 

TIMING WAVEFORMS 

1776 

Ta = 0 - 70°C, VDD = +12V ± 5%, VCC = +5V ± 5%, VBB = -5V ± 5%, VSS = CU 

LIMITS 
PARAMETER SYMBOL UNIT TEST CONDITIONS 

MIN TYP MAX 

Clock Period tcv 480 5000 ns 

Clock Rise and Fall Times t,., tf 0 50 ns 

q,1 Pulse Width tq,l 60 ns 

q,2 Pulse Width tq,2 220 ns 

q,1 to q,2 Delay tOl 0 ns 

q,2 to q,1 Delay t02 70 ns 

Delay q,1 to q,2 Lead Edges tD3 80 ns 

Data Out Delay from q,1 tOOl 480 ns lTTL&CL=30pF 

Data Out Delay from q,1 tOO2 260 ns lTTL&CL=30pF 

RSO - RS2 to Output Delay tACCl 300 ns 1TTL & CL =30 pF 

OS, W/A to Output Delay tACC2 200 ns lTTL & CL = 30 pF 

DBO - DB7 to q,2 Setup 
Time tlSl 250 ns 

RSO - RS2 to q,2 Setup 

Time tlS2 350 ns 

OS, W/R to q,2 Setup Time tlS3 150 ns 

Input Hold Time from q,2 tlH 30 ns 

~-----------tCY-----------'~ 

cpl 

DBO-7 

OUTPUT 

INPUT RS0-2 

DSW/R 

tACCl 

tACC2 :1-
Note: Timing Measurement Levels: 

Clock High/Low Voltage = 9.0V/0.65V 
Input High/Low Voltage = 3.0V/0.8V 
Output High/Low Voltage = 2.0V/0.8V 
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PtN 
FUNCTION 

NO. SYMBOL NAME 

RESET 

40 RST Reset A logic one at this pin causes a general reset of the ~PD371. 

REGISTER SELECT COMMANDS 
AND DATA BUS 

11 W/R W/R, DS and RSo - RS2 control Data Bus transfers between the ~PD371 and 

12 DS the processor as follows: 

13-15 RSO - RS2 
Writing into a ~PD371 register: 
When W/R is a logic one, information the processor places on DBO - DB7 

.3-10 DBO - DB7 Data Bus is written into thej.lPD371 WRITE REGISTER selected by RSO - RS2. The 
information is strobed into the register by a logic one at DS. 

Reading from a j.lPD371 register: 
When W/R is a logic zero, information from the j.lPD371 READ REGISTER 
selected by RSO - RS2 is placed on DBO - DB7 to be read by the processor. 
The information remains on DBO - DB7 as long as DS is a logic one. 

INTERRUPT REQUEST 

24 REQ The ~PD371 may be operated with either interrupt or polling techniques. If 
the interrupt technique is chosen, R EQ should be connected to the interrupt 
request input of the processor. There are three sources of interrupt: READ 
BUFFER FULL, WRITE BUFFER E'MPTY and GAP DETECTION. 

TIMING The user must provide four timing signals to the j.lPD371 - one for write 
operations and three for read operations. Each is defined in terms of T, where 
T is the period between successive data transitions in the phase encoded data 
written onto or read from tape. 

39 WCK WCK determines the WRITE DATA (WD, pin 36) transfer rate. WCK should 

16 DT have a period of 0.5T. 

34 SG 
DT is a pulse provided by the j.lPD371 to be used in the generation of the three 
read timing signals - SG, DO, and GAP. DT occurs at each data transition in 

38 DO the data read from tape. 

35 GAP The internal read data sample gate is closed following each data transition and 

20 4>1 
is reopened by a positive transition at SG 0.75T j.lsec after each DT pulse. 
A positive transition s.hould be made at DO whenever a DT pulse stream ceases 

23 4>2 for a period of 1.5T j.lsec. A positive transition should be made at GAP when-
ever a DT pulse stream ceases for a period of 4T j.lsec. 
4>1 and 4>2 are MOS level (12V) clock pulses. The timing of 4>1 and 4>2 is shown 
in the Timing Diagram, 

WRITE DATA 

36 WD Phase en,coded data to be written on tape leaves the j.lPD371 at pin 36. 

TAPE DRIVE COMMAND 
AND STATUS 

37 C1 . C1, C2 and C3 are general purpose tape drive commands. 

27 C2 C1, C2 and C3 are set and reset by the software manipulation of bits 5, 6 and 7, 

28 C3 
respectively, in Write Register 3. Since C1, C2 and C3 are defined by software, 
they may be configured for any purpose. Typical uses for C1, C2 and C3 are 
WRITE ENABLE, FORWARD and REVERSE. 

29 S1 S1, S2 and S3 are general purpose tape drive status inputs. Their logic levels 

26 S2 are indicated by bits 3, 4 and 7 of Read Register 1, respectively_ Typical tape 

25 S3 
drive status signals are WRITE PERMIT, CASSETTE IN PLACE and SIDE. 
The j.lPD371 can adapt to any tape drive status signal set with a slight change 
in software. 

DUAL TAPE DRIVE SYSTEM 
COMMAND AND STATUS 

17 UA Unit Selects Drive 0 VIkIen low and Drive 1 when high. 
Address 

19 RWO Rewind 0 Rewind Command for Drive O. 

18 RW1 Rewind 1 Rewind Command for Drive 1. 

30 MKO Marker 0 EOT/BOT status from Drive O. 

31 MK1 Marker 1 EOT/BOT status from Drive 1. 

READ DATA 

32 RD(+) Read A positive pulse from the tape drive at each positive transition in the read data. 
Data (+) 

33 RDH Read A positive pulse from the tape drive at each negative transition in the read data. 
Data H 

MISCELLANEOUS 

1 MBH MBH must be tied to the VCC (+5V) supply. 

42 AWL AWL is a logic low output under all normal operating conditions of the j.lPD371. 

POWER SUPPLY VOLTAGES 

2 VDD +12V 

41 VCC +5V 

22 VSS Ground 

21 VBB -5V 

Note: <D Refer to diagram on following page. 
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PIN IDENTIFICATION 
(CONT.) 

PACKAGE OUTLINE 
~PD371 

1778 

PROCESSOR INTERFACE 

Reset RST WD 

[

Register Write/Read Select 

REGISTER Register Data ,Strobe 

SELECT Register Select 0 

COMMANDS Register Select' 

Register Select 2 

C, 

C2 

C3 

S, 

Interrupt Request REQ S2 

S3 

Data Bus 0 DBO 

Data Bus' DB, 
"PD371 

UA 
Data Bus 2 DB2 

RWO 
Data Bus 3 DB3 

DATA BUS RW, 
Data Bus 4 DB4 

MKO 
Data Bus 5 DB5 

MKI 
Data BusS DBS 

Data Bus 7 DB7 

f 

Write Clock 

Gap Detector Interval Timer 

TIMING Drop Out Interval Timer 

MOS tSd'T'P;~ Gdi~~:~~::~:,~~~: 

LEVEL .;" ,;" 
CLOCKS ,>2 {.~2 

WCK 
RD(+) 

RD( ) 

GAP 

DO MBH 

SG A'ya.JL 

DT 

VDD Vec Vss VBS 

2' 

+'2V +5V OV -5V 

ITEM MILLIMETERS INCHES 

A 53.5 MAX 2.1 MAX 

B 1.35 0.05 

C 2.54 0.10 

0 50.80 2.0 

F 1.27 0.05 

G 2.54 MAX 0.10MIN 

H 1.0 MIN 0.04 MIN 

I 4.2 MAX 0.17 MAX 

J 5.2 MAX 0.21 MAX 

K 15.24 0.60 

L 13.50 0.53 

M 0.3 0.012 

3S 

42 

TAPE DRIVE INTERFACE 

Write Data 

Drive Command' 

Dr ive Command 2 

Drive Command 3 

Drive Status 1 

Drive Status 2 

Drive Status 3 

Drive Address ('/0) 

1 TO J TAPE DRIVE 

TAPE DRIVE 
COMMAND 
AND STATUS 

Rewind Command Drive 0 

Rewind Command Drive 1 

Drive 0 EOT/BOT Sta'tus 

Drive 1 EOT/BOT Status 

Read Data } Positive Transitions FROM 
Read Data TAPE DRIVE 
Negative Transitions 

Must be High (+5V) } MISC 
A;ways Lo,,..; 
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From the point of view of the processor program, the IlPD371 makes the tape drive 
(or multiple drive system) appear as ten addressable registers .. The program controls· 
the drive(s) and transmits data to be written on tape by manipulating bits in the six 
IlPD371 Write Registers. The program senses the status of the drive(s) and reads data 
stored on tape by reading bits from the four IlPD371 Read Registers. 

REGISTER ADDRESS 
REGISTER 

BIT NUMBERS 

~~~--~--r---~ ~--~--~--~--~--~--~~--~~ 
NAME 

7 o 

WRITE REGISTERS 

o o o WAo I AST I MBL I SAS I WMEI WCA I X 'IWMDI GNT I 
o o WA1 I WAAI ARA I X I ARE I RAD I GAEl GADI X I 
o o WD7 WD6 WD5 WD4 WD3 WD2 WD1 WDO 

o 

0 WR5 I X I X I X lAME I RMD I X I X I X I 

0 WR6 

I X I X 

I 
X 

I 
X 

\ 
X 

\ X I X \ UA I 

READ REGISTERS 

0 0 0 0 RRO I AWH \ AWL I C21 C3 I RDF IGAalWAalARa I 
0 0 0 RR1 

I 
S3 I MK \MKFI S2 

I 
S1 I RW I C1 I UA I 

o o o RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO 

o o 

X = NOT USED 
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1780 ' 

ADDRESSABLE 
INTERNAL REGISTER 

BIT 
IDENTIFICATION 

BIT 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

0-7 

0 

1 

2 

3 

4 

5 

6 

7 

-

0 

1 

2 

3 

4 

5 

6 

7 

SYMBOL NAME 

WRITE REGISTER 0 

GNT Gap Noise Tolerance 

WMD Write Mode Disable 

- Not used 

WCR Write CRC 

WME Write Mode Enable 

SRS Status Reset 

MBl Must Be low 

RST Reset 

WRITE ~EGISTER 1 

- Not used 

GRD Gap Request Disable 

GRE Gap Request Enable 

RRD Read Request Disable 

RRE Read Request Enable 

- Not used 

RRR Read Request Reset 

WRR Write Request Reset 

WRITE REGISTER 2 

WDO- Write Buffer Register 

WD7 

WRITE REGISTER 3 

- Not used 

- Not used 

- Not used 

RW Rewind 

RRI Rewind Reset Inhibit 

C1 Command One 

C2 Command Two 

C3 Command Three 

WR ITE REGISTER 4 

- Not used 

WRITE REGISTER 5 

- Not used 

- Not used 

- Not used 

RMD Read Mode Disable 

RME Read Mode Enable 

- Not used 

- Not used 

- Not used' 

BIT 

0 

1 - 7 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

0-7 

0 

1 

2 

3 

4 

5 

6 

7 

SYMBOL NAME 

WRITE REGISTER 6 

UA Unit Address 

- Not used 

READ REGISTER 0 

RRO Read Request 

WRO Write Request 

GRO Gap Request 

RDF Read Flag 

C3 Command 3 

C2 Command 2 

AWL Always Low 

AWH Always High 

READ REGISTER 1 

UA Unit Address 

C1 Command 1 

RW Rewind 

S1 Status 1 

S2 I Status 2 

MKF Marker Flag 

MK Marker 

S3 Status 3 

READ REGISTER 2 

RDO-
RD7 Read Buffer Register 

READ REGISTER 3 

NAR 

NBR 

COR 

DOE 

CRE 

REC 

GPF 

WD 

Noise After Record 

Noise Before Record 

Command Overrun 

Drop Out Error 

CRC Error 

Record Detection 

Gap Flag 

Write Data 

SP371-8-77-GN-CAT 
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NECI IOC. 
FLOPPY DISK CONTROLLER 
The pPD372D is a single LSI floppy disk controller chip which contains the circuitry DESCR IPTION 
to read, write, track seek, load and unload the head, generate and detect CRC 
characters, and perform all other floppy disk operations. It is completely compatible 
with the IBM, Minifloppy*TM, hard sector, and other formats and controls up to 

4 floppy disk drives. The pPD372D may be interfaced directly to a host processor; 
or to a controller processor first, which in turn is interfaced to the host. These 
processors do not necessarily have to be of the 8080A type. 

Data transfers to and from the pPD372D are done through addressable internal 
registers. These internal regsiters allow a large variety of system architectures to be 
configured; they provide status information on the drive, as well as perform data 
transfers between the drive and the processor. 

ThepPD372D issues interrupts to the processor upon detection of an address mark 
and then when each subsequent data byte is available during either reading or writing. 
An 8-bit bi-directional data bus and 5 register sele.ct lines provide access to the 9 
internal registers' contents. An internal interval timer is provided which facilitates 
performing such drive timing functions as: stepping rate, head settling time, track 
settling time, etc. 

*TMShugart Associates. 

• Compatible with IBM 3740 format 
• Also compatible with other formats including Minifloppy and hard sector 

• Controls up to four floppy disk drives 

• Can perform overlap seeks 
• Input and output TTL compatible (except for cp1 and cp2) 
• Interfaces to most microprocessors including 8080A 
• Standarq power supplies (+12V, +5V and -5V) 
• Controls most floppy disk drives including: 

CALCOMP 140, 142 ORBIS 74, 76/77 
CDC BR803 PERSCI 70, 75 
INNOVEX 210, 410 REMEX RFS 7400 
PERTEC FD400 SHUGART SA400 (Minifloppy) 
POTTER DD4740 WANGCO 82 (Minifloppy) 
SHUGART SA900, SA800 GSI MDD50 (M inifloppy) 
GSI 110 

FEATURES 

JLPD372 

RST ,:,2 PIN CONFIGURATION 
W/R ':', 

OS VDD 
RS2 VCC 
RS, DB7 

RSo DB6 
lOX DB5 

WFT DB4 
TOO DB3 

RCK DB2 
RD DB, 

RYA DBa 
WCK UAo 
RYS UA, 
CKS UBo 
AWL US, 
REQ SOS 

WD SID 

HLD WE 

VSS WFR 

VBS LCT 

Rev/2 
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J.LPD372 
ABSOLUTE MAXIMUM 

RATINGS* 

DC CHARACTERISTICS 

Temperature Under Bias ................................. o°c to +70°C 
Storage Temperature ................................. -40

oe to +125°C 
Air Output Voltages .................................. -1.0 to +8 Volts<D 
All Input Voltages ................................... -1.0 to +8 Volts<D 
Clock Voltage ..................................... -1.0 to +16 VoltsQ) 
Supply Voltage VOO ................................ -1.0 to +16 VoltsCD 

Supply Voltage Vee .................................. -1.0 to +8 VoltsCD 

Supply Voltage VBB .. .' ................................ -10 to +0 Volts 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

*T a = 25°C 

Note: CD VBB = - 5V ± 5% 

Ta = -70°C, Voo = +12V ± 5%, VCC = +5V ± 5%, V BB = -5V ± 5%, VSS = OV 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX 

High Level Input V IH +3.0 VCC 
Voltage 

Low Level Input V IL 
0 +0.8 

Voltage 

High Level Output VOH +3:5 
Voltage 

Low Level Output V OL1 <D +0.5 
Voltage 

VOL2~ +0.5 

High Level Clock V¢H +9 VOO 
Voltage 

Low Level Clock V¢L 0 +0.8 
Voltage 

High Level Input ILiH +10 

Leakage Current 

Low Level Input ILiL -10 

Leakage Current 

High Level Clock I +10 

Leakage Current 
'L¢H 

Low Level Clock IL¢L -10 

Leakage Current 

High Level Output I LOH 
+10 

Leakage Current 

Low Level Output I LOL 
-10 

Leakage Current 

Power Supply 100 +20 

Current (V DO) 

Power Supply ICC +23 

Current (V CC) 

Power Supply 

Current (V BB) 
IBB -2 

Notes: CD CKS, REO, UAO' UA1, UBO,UB1, OBO-OB7· 

(i) WO, HLO, LCT, WE, WFR, SOS, SID. 

UNIT 

V 

V 

V 

V 

V 

V 

V 

p.A 

p.A 

p.A 

p.A 

p.A 

p.A 

mA 

rnA 

mA 

TEST 
CONDITIONS 

10H = -1.0 mA 

10L =+1.7mA 

10L = +3.3 mA 

VI = +3.0V 

VI = +0.8V 

V¢ = +9.0V 

V ¢ = +0.8V 

Vo = +3.5V 

Vo = +0.5V 
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Ta = 0 -70ve, Voo = +12V ±5%, VCC = +5V ±5%, VBB = -5V ±5%, VSS = OV 

PARAMETER SYMBOL MIN 

Clock Period tcy 480 

Clock Rise and Fall Times t r , tf a 
91 Pulse Width t91 60 

92 Pulse Width· t92 90 

91 to 92 Delay tD1 a 
92 to 91 Delay tD2 70 

Delay 91 to 92 Leading Edges tD3 100 

Data Out Delay from 91 TOOl 

Data Out Delay l CD tOD2 
from 92 I (?) 
WD Delay Time tOD3 

Data Out Delay from tOD4 
OS· W/R· RS2 
Data Setup Time to 91 tlS l 

150 

Data Setup Time to 92 tlS2 
120 

Data Hold Time from 91 tlHl 10 

Data Hold Time from 92 tlH2 10 

WD pulse width two tD3-40 

Input pulse width Q) tw tCy+150 

Notes: <D CKS, AWL, REO, UAO' UA1, UBO' UB l 
<V HLD, LCT, WFR, WE, SOS, SID. 

LIMITS 

TYP 

tD3 

@ lOX, RYA, RYB, RST, WFT, TOO' WCK, RCK. 

01 

02 

INPUT 1 

OUTPUT 

OUTPUT WD 

DBO . 7 

INPUT RS 2 
W/R 

OS 

OUTPUT DBO. 7 

INPUT RSO.10 

OS ·W/R AS
2 

G) 

t------tcy ------i 

tlH1 

MAX 

::?OOO 

50 

90 

200 

200 

120 

200 

Notes: ~ IDX. RYA. RYB, RST, WFT, TOO. VVCK, RCK. 

2 CKS. WFR. SOS, SID. REO. HLD. UA¢.1' UB¢.1' WE. LCT. 

3 RSO• RS 1 input must not make level transition within tlS1 and 
tl H 1 times, or register contents may be modified. o The logic condition which places j./PD372 information on DBO.7 

is DS . W/R . RS2. Care must be taken to insure that this condition 
is not met inadvertently if DS, W/R and RS 2 are allowed to change 
state asynchronously. . 
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UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

TEST CONDITIONS 

1 TTL and Ci - 30 pF 

1 TTL and Cj =- 30 pF 

2 TTL and Ci = 50 pF 

2 TTL and Ci = 50 pF 

JLPD312 
AC CHARACTERISTICS 

TIMING WAVEFORMS 
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J.LPD372 
READ CLOCK (RCK) AND 

READ DATA (RD) 
REQUIRED BY SlPD372 

PIN IDENTIFICATION 

1784 

-200n'--1 I 
o 1 I1S 2 fS 3 I1S 4 I1S 5 I1S 6 I1S 

Raw Data I I Missing I Early I I I 
from Floppy ..., i---...:.----..,:,.....,:.;;..--~-- r-..... -.,.---'"""-------., 

Drive U I.-.. ~U u-
(Pin 10) RCK -----1 

I 
(Pin11)RD -i§--: 

---- ~ :5 tCY -150 ns 

RD must be Stable r:::::x 
, ~2 tCY + 100 ns 

NO. 

1 

2 

3 

4-6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 

23 

24 

25 

26 

27-30 

31-38 

Notes: CD tCY = 1P1 Clock Period 

@ T 1 ~ tCY + 160 ns 

@ T2 ~ tCY + 160 ns 

PIN INPUT! 
SYMBOL NAME OUTPUT CONNECTION 

RST Reset 

W/R Register Write/ 
Read Select 

DS Data Strobe Processor 

RS¢ 
RS1 Register Select 

RS2 

lOX Index 
Input 

WFT Write Fault 

TOO Track 00 FDD 

RCK Read Clock 

RD Read Data 

RYA Ready A 

WCK Write Clock Processor 

RYB Ready B FDD 

CKS Clock States 

AWL Always Low 

REQ Request . Processor 

WD Write Data 

HLD Head Load 

LCT Low Current 

Output 

WFR Write Fault Reset FDD 

WE Write Enable 

SID Step In or Direction 

SOS Step Out or Step 

UAO. UA1 FDD Select 
UBa. UB1 

DBO·7 Data Bus Input/ Processor 
Output 

"-___ r 

FUNCTION 

Initializes internal registers. counters 
and F/F's 

W/R = 1 implies DBO_7 data written 
into pPD372 registers 

DBO_7 Write and read strobe 

Internal Register Select 

Pulse Signal that indicates start of 
Disk track 

Write Fault Signal 

Indicates that Head is positioned on 
Track 00 

Indicates that FDD A is Ready 

Indicates that FDD B is Ready 

Always a logic lero 

Interrupt Request 

Serial Write Data (Clock & Data 
Bits) 

Command wh ich causes R /W head 
to contact disk 

Command to lower write current 
for inner tracks 

Signal to reset write fault'latch 

R/W head step control 

R/W head step control 

FDD Unit Select 

Bi-directional data bus 
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PROCESSOR INTERFACE 

Reset 1 "RST 

{

Register Write/Read Select 

REGISTER Register Data Storage 
SELECT Register Select 2 
COMMANDS Register Select 1 

Register Select 0 

DATA BUS 

Interrupt Request 

Data Bus 0 
Data Bus 1 
Data Bus 2 

Data Bus 3 

Data Bus 4 

Data Bus 5 

Data Bus 6 
Data Bus 7 

Write Clock 

</>1 

</>2 

ITEM MILLIMETERS INCHES 

A 53.5 MAX 2.1 MAX 

B 1.35 0.05 

C 2.54 0.10 

D 50.80 2.0 

F 1.27 0.05 

G 2.54 MAX 0.10 MIN 

H 1.0 MIN 0.04 MIN 

I 4.2 MAX 0.17 MAX 

J 5.2 MAX 0.21 MAX 

K 15.24 0.60 

l 13.50 0.53 

M 0.3 0.012 

©IC MASTER 1978 

pPD372 

GND -5V +5V +12V 

DISK DRIVE INTERFACE 

Write Data )TO 
DISK DRIVE 

Head Load 
Low Current 

Write Fault Reset 

Write Current Enable 
Step In Or Direction DISK DRIVE 
Step Out Or Step COMMANDS 

Disk Drive B1 Select 

Disk Drive 80 Select 

Disk Drive Al Select 

Disk Drive AO Select 

Read Clock }-ROM 
Read DIna DISK DRIVE 

Index 

Write Fault }~DRIVE Track Zero 
STATUS 

Disk Drive A Ready 
Disk Drive BReady 

Clock Status 
} Mme. Always Low 

JLPD372 

PIN IDENTIFICATION 
(CONT.) 

PACKAGE OUTLINE 
pPD372D 
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~PD372 

INTERNAL REGISTER IDENTIFICATION 

BIT SYMBOL 

0 

1 WFR 

2 LCT 

3 HLD 

4 

5 
'6 MBL 

7 RST 

0 UAO 
1 UA l 
2 UAS 

3 CB1 
4 CB4 
5 CB5 
6 

7 CBS 

0 WDO 
1 WD l 
2 WD2 
3 WD3 
4 WD4 
5 WD5 
6 WD6 
7 WD7 

0 CCW 

1 CCG 

2 WER 

3 IXS 

4 WES 

5 STT 

6 WCS 

7 RCS 

0 UBO 
1 UB1 
2 UBS 

3 
4 

5 SOS 

6 SID 

7 STS 

0-7 

0 DRR 

1 IRR 

2 TRR 

3 
4 
5 

6 

7 

1786 

NAME FUNCTION 

WRITE REGISTER 0 

Not Used 

Write Fault Reset Resets Pin 23 to Zero 

Low Current Sets Pin 22. Should be Zero for TR KS > 43 

Head Load Sets Pin 19. Loading FDD Head 

Not Used 

Not Used 

Must Be Low 

Reset Software Reset. Same Effect as Pin 1 

WRITE REGISTER 1 

Unit AO Select Device Select Pin 30 

Unit Al Select Device Select Pin 29 

Unit A Strobe Strobe for Enabling UAO and OAl to be Loaded 

Clock Bit 3 Enables Clock Pulse #3 to be Written 

Clock Bit 4 Enables Clocl~ Pulse #4 to be Written 

Clock Bit 5 Enables Clock Pulse #5 to be Written 

Not Used 

Clock Bit Strobe Enables Clock B its to be Loaded 

WRITE REGISTER 2 

Write Data Bit 0 

Write Data Bit 1 
Write Data Bit 2 

Write Data Bit 3 

Write Data Bit 4 

Write Data Bit 5 

Write Data Bit 6 

Write Data Bit 7 

WR ITE REGISTER 3 

Cyclic Check Words One During RIW. Zero for CRC Reset 

Cycl ic Check Generator Start Starts CRC Generator in Write Mode 

Write Enable Reset Resets Pin 24 to Zero 

Index Start Enable Index Hole Detection 

Write Enable Set Sets Pin 24 to One 

Start Enables Read and Write Operations to Occur 

Write Clock Set Write Clock Selected 

Read Clock Set Read Clock Selected 

WRITE REGISTER 4 

Unit BO Select Device Select Pin 28 

Unit Bl Select Device Select Pin 27 

Unit B Strobe Strobe for Enabling UBO. UBl to be Loaded 

Not Used 

Not Used 
Step Out or Step Sets Pin 26 to One 

Step In or Direction Sets Pin 25 to One 

Step Strobe Enables SOS and SID to be Loaded 

WRITE REGISTER 5 

This Register Not Used 

WRITE REGISTER 6 

Data Register Reset Resets DRO (RRO Bit 0) 

Index Request Reset Resets IRO (RRoBit 1) 

Timer Request Reset Resets TRO (RRO Bit 2) 

Not Used 

Not Used 
Not Used 

Not Used 

Not Used 
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J.LPD372 
INTERNAL REGISTER IDENTIFICATION (CONT.) 

BIT SYMBOL NAME FUNCTION I 
I 

READ REGISTER 0 

0 DRO Data Request Read Data Byte from RR2 or Write Data Byte 
.into WR2 

1 IRO Index Request Set by Physical Index Pulse 
2 TRO .Timer Request Set by Every 512th Write ClK Pulse 
3 ERR Error Logical OR of WFT + RYA + COR 
4 UBO Drive BO Selected 
5 UB1 Drive B 1 Selected 
6 RYB Drive BReady Ready Signal from Pin 14 
7 ALH Always High Always Contains a Logical One 

READ REGISTER 1 

0 UAO Drive AO Selected 
1 UA1 Drive A 1 Selected 
2 WFT Write Fault Indicates Status of Pin 8 
3 RYA Drive A Ready Indicates Status of Pin 12 
4 COR Command Overrun Processor Did Not Respond in Time to a DRO 
5 DER Data Error CRC Error During Read 
6 TOO Track Zero Indicates Status of Pin 9 

--7 WRT Write Mode Indicates which Clock WCK or RCK has been 
Selected 

READ REGISTER 2 

0 RDO Read Data Bit 0 
1 RD1 Read Data Bit 1 
2 RD2 Read Data Bit 2 
3 RD3 Read Data Bit 3 

.4 RD4 Read Data Bit 4 
5 RD5 Read Data Bit 5 
6 RD6 Read Data Bit 6 
7 RD7 Read Data Bit 7 

Data is transferred to the pPD372' s internal addr~ssable registers by signals W iR ADDRESSABLE 
(Write=1, Read=O), OS (Data Strobe) and RSO-RS2 (Register Select 0, 1 and 2). INTERNAL REGISTERS 
Timing constraints for these signals are shown in the Timing Diagram. Diagram below 

shows register allocations and functional content. 
UJ 
~ 

(l) 
REGISTER ADDRESS BIT NUMBERS +-' 

REGISTER ::J 
NAME 0. 

7 6 5 4 3 2 0 E 
0 
0 

WRITE REGISTERS 0 
10... 

0 0 0 WRo RST MBL X X HLD LCT WFR X 0 

~ 
0 0 WR1 CBS X CB5 CB4 CB3 UAS UAl UAo () 

W 
0 0 WR2 I WD7 I WD6 WD5 WD4 WD3 WD2 WD1 WOo ·2 

0 WR3 I RCS I WCS STT WES TXS WER CCG CCW 

0 0 WR4 I STS SID SOS X X UBS UB1 UBo 

0 WR6 I X x x x X TRR IRR ORR 

READ REGISTERS 

0 0 0 0 RRO I ALH RYB UB1 UBo ERR TRO IRO ORO 

0 0 0 RR1 I WRT i TOO DER COR RYA WFT UAl UAO 

0 0 0 RR2 I RD7 I RD6 RD5 RD4 RD3 RD2 RD1 ROO 

X = NOT USED SP372-8-77-GN-CAT 
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SYNCHRONOUS 
RECEIVER/TRANSMITTER 

JLPD379 

DESCRIPTION The J,LPD379 Synchronous Receiver/Transmitter is an MOS LSI monolithic circuit that 
performs all the receiving and transmitting functions associated with Basic and High 
Level Data Link Control Procedures. This circuit is fabricated using N-channel AL-Gate 
MOS technology, allowing all inputs and outputs to be directly TTL compatible. The 
operation mode, baud rate and synchronous character are changeable through the use 
of external control. The J,LPD379 is packaged in a 42 pin Dual-in-line ceramic package. 

FEATURES • Suitable for Synchronous Basic and High Level Data Link Control Procedures 
(BiSync or SOLC) 

• Full or Half Duplex Operation 

• Fully Double Buffered Transmit and Receive 

• Directly TTL Compatible 

• Three-State Data Outputs 

• Programmable Sync Word 

• Detection/Rejection of Flag, Abort and Idle Patterns 

• Zero Insertion and Rejection 

• Indication of Overrun and Underrun Errors 

'. 800K Bits/Sec Operating Speed 

PIN CONFIGURATION NC NC 

voo vee 
CS 3 MRl 
Rlt 4 MS, 

mm 5 MS2 

RC 6 TC 

RI 7 TCBi 
CFR 8 SNTR/CFT 

ABTR 9 SYNC/ZIP 

SYNR/IOLR 10 J,LPD TOs 

ROs 11 379 T07 

R07 12 31 T06 

ROs 13 TOs 
ROS 14 T04 
R04 15 T03 
R03 16 T02 

R02 17 T01 
R01 18 TO 

DR 19 SYNT/ABTT 
OE TCBE 

Vaa GNO 

NC: NO CONNECTION 

Rev/1 
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Basic Sync Mode Transmission 

The Sync character may be 16 in hexadecimal or it may be set to any other pattern 
in the Closed Mode. When the mode control register is loaded with MS1 = high and 
MS2 = low, the JiP0379 enters the Basic Sync mode from the Closed Mode. The Sync 
character is continuously transm itted until a transmission data character is loaded. 
After a data character is loaded, it is serialized and transmitted out from the TO 
(Transmitter Output) line. If an underrun occurs, Sync character(s) are again trans
mitted automatically until the next data character is loaded. Transmission data is sent 
out from lSB (T01) first to MSB (TOS) last on the TO line. 

Basic Sync Mode Receive 

The R I (Receiver Input) line first searches for Sync characters. Once an 8-bit Sync, 
character has been detected, the following received bits are treated as data characters 
and outputted on lines R01 - ROS in parallel. 

When device operation is started, the receiver section should be first brought into 
Closed mode or should be reset in order to ensure synchronization. 

SOLC Mode Transmission 

Until a data character is loaded, the Flag pattern (7E in hexadecimal) is automatically' 
transmitted continuously. After a data character is loaded, it is serialized and trans
mitted out from lSB (TO,) to MSB (TOS) on the TO line. In transmitting data 
characters, a dummy bit 0 is automatically inserted immediately following five (5) 
successive 1 's. This is called Zero-I nsertion and is performed in order to maintain 
synchronization with the receiver and to avoid duplication of Flag pattern in data 
characters. (Zero-Insertion may be prohibited optionally with the ZIP command, if 
'necessary.) If an underrun occurs while data characters are being transmitted, an Abort 
pattern (FF in hexadecimal) and then a Flag pattern are automatically transmitted. 

After that, the Flag pattern is again automatically transmitted until the next, data 
character is loaded. 

If a low level is placed on the CFT (Closing Flag Transmit) line while a data character 
is being transmitted, a Closing Flag will be transmitted immediately following trans
mission of the current data character. 

SOLC Mode Receive 

First, the Flag pattern is searched for on the R I line. Once a Flag pattern is detected, 
inserted zero's are rejected from all the following characters except Flag, Abort (7 to 
14 successive 1 's) and Idle (15 successive 1 's) patterns, and then deserialized and out
put on the R01 - ROS lines in parallel. 

If an overrun occurs, all the following data inputs are neglected and the JiP0379 goes 
back to the first stage to search for the next Flag pattern. 

Oosed Mode 

When there is a change of mode, it must pass through the closed mode. In the closed 
mode,the following input signals may be used: 

CS, SYNC, TCBl, MS1, MS2, MRl, T01 - TDS 

After leaving the closed mode, Sync characters are transmitted synchronously with the 
rising edge of TC. The receiver operates synchronously with the falling edge of RC, 
after RR = 1. 

The following timing diagram shows how mode changes may be accomplished. 
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CLOSED 
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CLOSED 
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SDLC 
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FUNCTIONAL 
DESCRIPTION 
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BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

AC CHARACTERISTICS 

SYNc/liP 

SNfII/m 
nil 
SYNT/ABTT 

TcaE 

TO 

MRL 

MIl 

MS2 

CS~ 

RC 

+12V --t
+f>V~ 

OV ...E
_Sv ~ 

CFR ABTR SYNR/ OR OE 
IDLR 

Temperature Under Bias 
Storage Temperature .. . 

All Output Voltages .. . 
All Input Voltages ............ . 

Supply Voltage Vee ........... . 
Supply Voltage VOO ............. . 

Supply Voltage VBB ............. . 

DATA 

o INPUT 
o OUTPUT 

•• CONTROLLED BY 
THE e!"INPUT· 

oOe to + 700e 
. -40°C to +125°e 

· OV to +8.0V (0 
· OV to +8.0V (0 
· OV to +8.0V (0 
OV to +16.0V CD 

-1O.0V to OV 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional oper3t!0F1 of the d~vice at these or 
any other conditions above those indicated in the operational seCllons of this specification is not 

implied. Exposure to absolute maximum rating conditions for extended periods may affect device 

reliability. 

*Ta = 25°C 

Note: <D VBB = -5 ± 5% 

Ta = oOe to +70
0e, VDD = 12V ± 5%, VCC = 5V ± 5%, VBB = -5V ± 5% 

LIMITS 
PARAMETER SYMBOL 

MIN TYP MAX 
UNIT TEST CONDITIONS 

Clock Frequency fc DC 800 KHz TC,RC 

TC,RC 

250 ns MRL 

250 ns TCBL 

Pulse Width tpw 250 ns SNTR/CFT 

250 ns ZIP 

400 ns RR 

250 ns DRR 

Setup Time tSET UP 250 ns 

Hold Time tHOLD 150 ns 

Rise Time tr 150 ns 

Fall Time tf 150 ns 

Pulse Interval tcc 100 ns 

Output Delay tpdl 180 270 ns CL = 20 pf 

Time tpd2 410 600 ns 1 TTL Load 

Fan Out N 1 Standard TTL Load 

*50% Duty Cycle 
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PIN 

NO. SYMBOL 

NC 

VDD 

cs 

4 RR 

ORR 

6 RC 

RI 

a CFR 

9 ABTR 

10 SYNR 

11 -lS RDS- RDl 

19 DR 

FUNCTION 

BASIC SYNC MODE. SOLCMODE 

No Connection 

+12V Power Supply 

Chip Select - When "1", the following inputs are disabled and the outputs are put into the high 
impedance state: (Input Disabled) RR, ORR, SYNC/ZIP, SNTFi/CFT, TCB't, MRl; 10utput·High 
Impedance) CFR, ABTR, SYNR/lDlR, RD1 - RDa, DR, DE, TCBE, CYNT/ABTT 

Receiver Reset - Receiver portion is reset with a "0" and operation is stopped 
RD1 - RDS - - - - "1" 
CFR, ABTR, SYNR/IDlR, AR, DE - - - - "0" 

Data Received Reset - Resets DR flag to "0" 

Receiver Clock - Receiver clock input. Trailing edge of clock is located in the center of receiver input 
bits (RII. 

Receiver Input - Received data serial input 

(Normally "0") 

("0" Constant) 

Sync Character Received - Goes high when syn
chronization has occurred, or whenever the oon
tents of the Sync Character Buffer and the contents 
of the Receiver Character Buffer ooincide. Goes 
low when DR goes high and the RD1 - RDa out
puts are different from the Sync Character. 

Closing Flag Received - Goes hi!tt whenever a Flag 
has been received during data reception. Goes tow 
on the rising edge of DR or DE comman!ls 

Abort Received - Becomes "1" when 7 - 14 oon
tinlJous "1"s are received, after receiving the flag. 
Goes Iowan the rising edge of DR or DE commands. 

Idle Pattern Received - Becomes "," (ldlel when 
it receives 15 oonsecutive "1"s. Goes Iowan the 
riSing edge of DR or OE outputs. 

Receiver Data OutPUts - Received character output terminal (RD 1 :lSB RDg:MSBI 

Data Received - Goes high when the received character has been transferred from the Receiver Shift 

~~i~e!..~!'::.~e~~::..~f.!!r~~~ ___ _ 

DR does not go high for the first Sync Character 
input." It is reset when ORR is driven low. 

----------------- ----
DR does not go high for Flag, Abort or Idle Pat-
terns. It is reset when (11 ORR = "0", (21 On the 
rising edge of OE, (31 Seven (71 successive "1"5 
have been received. 

20 OE Overrun Error - OE = "1" shows that DR was still high when the received character is moved from the 

f-~~v~~~~~e::~t~ ~c~~g buff~~~er __________________ _ 

OE is reset if DR is low when the received CharacteTlt is reset on the rising edge of DR 
·is transferred from the Receiver Shift Register to 
the Receiver Buffer Register 

21 VBB -5V Power Supply 

22 VSS Ground 

23 TCBE Transmitter Character Buffer Register Empty - TCBE = "1" when the transmitter character buffer is 
empty . 

24 SYNT 

ABTT 

25 TO 

26 -.33 TOl - TDS 

34 SYNC 
ZIP 

35 SNTR 

CFT 

36 TCBl 

37 TC 

3S 

39 

40 MRl 

41 VCC 

42 NC 

.... - ------- ----------- -------- - - ------------
TCBE is reset when TCBl is driven low It is reset when: (11 TCBl = "0", (21 When CFT = 

"0" in the data transmission mode, (31 One-half 
bit before ABTI goes high. 

SYNC Character Transmit - SYNT = "1" when a Abort Pattern Transmit - ABTI = "1" when an 
synchronous character is being transmitted. It is Al:)ort Pattern is being transmitted 
reset when: (1) SNTR = "0", (2) when transmis-
sion of data commences 

Transmitter OutPUt - Transmitter data output. TO = "1" in the closed mode. 

Transmitter Data Inputs - Transmitter character input. (TDl = lSB, TOg = MSB) 

SYNC Character - In the Closed Mode, the SYNC I Zero Insertion Prohibit - When ZIP is driven 
line is used to select a SYNC character to be loaded I low, zero-insertion will be prohibited for all subse-
into the SYNC Character Buffer. The selected I quent data characters until a Closing Flag or an 
SYNC character is loaded into the buffer on the I Abort Pattern is transmitted. 
rising edge of TCBl and is selected as follows: I 
(1) When SYNC = "0", the character placed on the I 
TD1 - TDB inputs is loaded, (2) When SYNC = I 
"1",16 Hexadecimal is loaded. I. 

SYNC Character Transmit Reset - When SNTR is I Closing Flag Transmit - During transmission, CFT 
driven low, SYNT is reset to "0". I low causes the following operations to occur: 

I (1) TCBE OutPUt is reset to "0", (2) The Closing 
I Flag will be transmitted after the end of transmission 
I of the current data character. 

Transmitter Character Buffer load - (1) In the closed Mode: the SYNC Character Buffer is loaded on the 
riSing etfge of TCBL If the SYNC input is low, the buffer is loali, ."';th the data on the TD1 - TOg inputs; 
if SYNC is high, the buffer is loaded with (16) Hex. (2) In the Basi~" ' -, ~ or SDlC Modes: When TCBl 
is driven low (a) TCBE is reset to "0" and (b) the data character on the TD1 - TOg inputs is loaded into 
the Transmitter Character Buffer. The loaded character is latched on the rising edge of TCBL 

Transmitter Clock - Clock input for transmission. 

Mode Select 2 

Mode Select 1 
Used to select one of three modes_ 

MS1 MS2 MODE 

L l Closed~ 
Closed Mode l 

H 
H 

H 
L 
H 

Basic Synchronous Mode 
SDLC Synchronous Mode 

In the closed mode TO and RDl - RDS are high, all other outputs are low. 

Mode Control Register load - When MRl is low, the operational mode is selected by the current status 
of MS, and MS2. When MRl goes high, the operational mode is latched based upon the status of MS, 
and MS2. 

+5V Power Supply 

No Connection 
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JLPD379 
TIMING WAVEFORMS MODE SELECT MODE 

Closed 
Basic Sync 
SOLC 

CHIP SELECT 

OUT 

IN 

Should be statjle. 

Unit:nsec 

TRANSMITTER SECTION 

1792 

r\3.ovh r 
Tc.-J18IUmU 

TO 

SYNT 

TCBE 

ABTT 

SYNC 

380 

TOl 
TDB 

'HOLD t -k.ISETUP 
- CC l.OV 

ZiP O.8V 

530 tpw 

MS1 MS2 MRL 

0 o or 1 LS 
1 1 "LS 
1 1 Lr 
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RECEIVER SECTION 
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RC 

DR 

AD,--~~r--------~'~~-------k 
I 
A~ __ ~~ ________ ~,~~ ______ -W 

ABTA 
IDLR 
CFR 

DE 
.SYNA 

AD, 
I 

--..... .II~ 

ADa ----4--.J\ 

DR. DE -_--+ ___ 1 
ABTR.CFA 

SYNR/IDLA 

Parameter Symbol 

Input High Voltage VIH 
Input Low Voltage Vil 
Output Leakage Current IOl 

Output High Voltage VOH 
Output Low Voltage VOL 
Input Low Current III 
V DO Supply Current 100 

V CC Supply Current ICC 
VBB Supply Current IBB 
Fan-out N 

Parameter Symbol 

Input Capacitance CIN 

Output Capacitance COUT 

Limits 
Min Typ 

3.0 

-20 

3.5 

15 
40 

-0.2 

Limits 
Min Typ 

Max 

Voo 
-u.s-
20 

0.4 
-1.4 
20 
65 

-2.0 
1 

Max 

20 
20 

ITEM 

A 

B 

C 

0 

F 

G 

H 

I 

J 

K 

L 

M 

Unit Test Conditions 

V With Built-in 
V pull-up resistors 

J.l.A Vo = 0.4 to 3.5V 
(CS)= 3.5V 

V IOH - -l00JJ.A 
V IOl = 1.6rnA 

rnA Vil -0.4V 
rnA 
rnA 
rnA 

Standard TTL Load 

Unit Test Conditions 

pf f = 1 MHz 
pf f = 1 MHz 

MILLIMETERS INCHES 

53.5 MAX 2.1 MAX 

1.35 0.05 

2.54 0.10 

SO.80 2.0 

1.27 0.05 

2.54 MAX 0.10MIN 

1.0MIN 0.04 MIN 

4.2 MAX 0.17 MAX 

5.2 MAX 0.21 MAX 

15.24 0.60 

13.SO 0.53 

0.3 0.012 

JLPD379 

TIMING WAVEFORMS 
(CONT.) 

DC CHARACTERISTICS 

CAPACITANCE 

PACKAGE OUTLINE 
IlPD379D 
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p.PD379 

TRANSMITTER STATE DIAGRAM 

RECEIVER STATE DIAGRAM 
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PRINTER CONTROLLER 

The pPD758 is a digital LSI device designed to control SEI KO 101 Series drum-type 
impact printers. It can be used with either single or double printer systems. The 
pPD758, ideally suited for low-cost Electronic Cash Register (ECR) systems, frees the 
processor from direct control of the printer and simplifies the peripheral circuitry. 

Using a few of the possible 18 instructions, the controlling processor need only load 
the pPD758 with the characters to be printed, and issue the appropriate print 
instruction. The pPD758 then assumes control of the printer, keeping track of the 
printer drum position and generating hammer drive signals at the approproate time. 
The pPD758 also has separate output drives that are under software control. These 
are typically used to drive the STAMP input to the printer and to provide discrete 
drives for BUZZER and CASH BOX functions of the ECR system. 

• Usable with SEIKO 10lSeries Printers (CR101T[d], EP101S) and equivalents 

• ECR Printer and Line Feed Control Capability 

• 18 Powerful Instructions 

• Controls up to 18 columns 

• Controls up to 16 characters 

• Input/Output TTL Compatible 

• N-Ch MOS 

• 42 Pin Plastic DIP 

• Power Supplies, +12V, +5V and -5V 

DB3 Ii> 
DB2 VDD (+12V) 

DB1 Vee (+5V) 

DBa HDl 
MR HD2 
Oil HD3 

R/W HD4 
es HD5 
Rp HD6 
Tp HD7 

JRU pPD HDS 
FFD 758 HOg 
JFD HD10 

RFD HD11 
RPR HD12 
JPR HD13 
SMP HD14 
BUZ HD15 
eBX HD16 

(av) Vss HD17 
(-5V) VBB HD1S 
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BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS' 

1796 

RPR 
JPR 
RFO 

JFO 

JRU 
FFO 
SPM 
BUS 
CBX 

TIMING GENERATOR 

PRINTER 
CONTROL 

LOGIC 

1 1 

Operating Temperature ........... . 
Storage Temperature· ............ . 
Aii input and Output Voitages ......... . 
Clock Vot'tage ..... . ........ . 
Supply Voltage VDD . . . . ........ . 
Supply Voltage V CC .................. . 
Supply Voltage VSS . . . . ............. . 

Note: <D Relative to Vss' 

Cs. Oil, RIW OBO:"'3 

......... -10°C to +70°C 
. ...... -40°C to +125°C 

~ ._ ... t1\ 
- I to + I V Olts 'VI 

-1 to +7 Volts CD 
. -1 to + 1 5 Volts 

. . . . . . . - 1 to + 7 Volts 

. . . . . . . . . . .. - 2 to - 8 V 0 Its 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

Ta = -10 to +70°C, VOO = +12V ± 5%, VCC = +5V ± 5%, VSS = OV, VBB = -5V ± 5% 

PARAMETER 
LIMITS TEST SYMBOL 

MIN. TYP. MAX. 
UNIT 

CONDITIONS 

Input High Voltage VIH +3.0 VCC V 

Input 'Low Voltage VIL -0.5 +0.8 V 

Output High Voltage VOH +3.5 V IOH = -1.0 mA 

Output Low Voltage VOL +0.5 V IOL = +1.7 mA 

High Level Clock 
V4>H Voltage 

+3.0 VCC V 

Low Level Clock 
V4>L Voltage -0.5 +0.8 V 

High Level InPl!t 
ILiH +10 }lA VI = +3.0V 

Leakage Current 

Low Level Input 
ILiL -10 }lA VI = +0.8V 

Leakage Current 

High Level Output 
ILOH +10 JiA Va = +3.5V 

Leakage Current 

Low Level Output 
ILOL -10 }lA . Va = +0.5V 

Leakage Current 

Supply Current IBB -300 }lA VBB = -5.25V 

Supply Current 100 17 mA 

Supply Current ICC 27 mA 
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Ta = -10 to +70°C, VOO = +12V ± 5%, VCC = +5V ± 5%, Vss = OV, VBB = -5V ± 5% 

PARAMETER SYMBOL 

Input Capacitance C1N 

Output Capacitance COUT 

CLOCK{ Q 

{
Cs' Oil. R/W 

INPUT 
DBO - DB3. MR 

OUTPUT 

MIN. 

JRU, FFD. JFD. RFD. RPR. 

JPR, SMP. BUZ, CBX. 

HDl - HD18 

Tp 

INPUT 
(FROM PR INTER) 

LIMITS 
UNIT TEST 

TYP. MAX. CONDITIONS 

10 pF f = 1 MHz 

10 pF f = 1 MHz 

tA2x 
3.5V 

____ rtlr "' ..... O_..5 ... V ____ _ 

Ta = -10 to +70°C. VDO = +12V ± 5%, VCC = +5V ± 5%, VSS = OV, VBB = -5V ± 5% 

PARAMETER SYMBOL 
LIMITS TEST 

MIN. TYP. MAX. 
UNIT 

CONDITIONS 

Clock Rise and Fall 
50 t r, tf ns 

Time 

Clock Pulse Width tlj>W 0.45 2.0 lAS 

tAl 430 ns 1 T2 L & C L = 100 pF 
Output Delay Time 

tA2 700 ns 1 T2 L & CL = 100 pF 

Input Setup Time tiS 400 ns 

Input Hold Time tlH 40 ns 

Pulse Width for Tp 
tpw 2 clock period 

Input 

Rp Input Setup 
tps ° clock period 

Time 

Rp Input Hold Time tpH 3 clock period 
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INSTRUCTION TABLE 

PACKAGE OUTLINE 

JIPD758C 

INST. 
OPERATION NO. 

1 CHECK DBO FOR BUSY 
FLAG STATUS 

2 STORE DATA (dddd) INTO 
BUFFER REGISTER 

3a 
3b NO OPERATION 3c 
3d 

4 PR INT BUFFER REGISTER 
CONTENTS TO JOURNAL 

5 PR INT BUFFER REG ISTER 
CONTENTS TO RECEIPT 

6 PRINT BUFFER REGISTER 
CONTENTS TO JOURNAL AND 
RECEIPT 

7 FAST FEED AND STAMP RECEIPT 

8 PRINT STORED DATA ONTO 
JOURNAL AND FEED ONE LINE 

9 PRINT STORED DATA ONTO 
RECEIPT AND FEED ONE LINE 

I 
10 I PRINT STOREO DATA ONTO 

I RECEIPT AND JOURNAL AND 
FEED BOTH ONE LINE 

11' DRIVE CASH BOX OUTPUT 

12 DRIVE BUZZER OUTPUT FOR 
FOUR CHARACTER PERIODS 

13 RESET BUZZER OUTPUT 

14 DRIVE BUZZER OUTPUT UNTIL 
RESET 

15 DRIVE STAMP OUTPUT 

16 FEED JOURNAL ONE LINE 

17 FEED RECEIPT ONE LINE 

18 FEED BOTH RECEIPT AND 
JOURNAL ONE LINE 

Notes: <D BF = Busy Flag 
(6) X = Don't Care 
@ d = Data 

ITEM MILLIMETERS 

A 56.0 MAX 

B 2.6 MAX 

C 2.54 

D 0.5 ± 0.1 

E 50.8 

F 1.5 

G 3.2 MIN 

H 0.5 MIN 

I 5.22 MAX 

J 5.72 MAX 

K 15.24 

L 13.2 

M 0.3 ± 0.1 

BUSY D/I RIW 

BF<D X@ 0 

0 0 1 

1 0 1 
1 1 1 
1 1 1 
0 1 1 

0 1 1 

0 1 1 

0 1 1 

0 1 1 

0 1 1 

0 1 1 

0 I 1 I 1 I 
X 1 1 

X 1 1 

X 1 1 

X 1 1 

0 1 1 

0 1 1 

0 1 1 

0 1 1 

INCHES 

2.2 MAX 

0.1 MAX 

0.1 

0.02 ± 0.004 

2.0 

0.059 

0.126 MIN 

0.02 MIN 

0.20 MAX 

0.22 MAX 

0.6 

0.52 

0.01 ± 0.004 

DB 

3 2 1 0 

·X X X BF 

d@ d d d 

X X X X 
0 X X X 
1 1 X X 
0 0 0 0 

0 0 0 1 

0 0 1 0 

0 0 1 1 

0 1 0 0 

0 1 0 1 

0 1 1 0 

I I I 0 I 1 1 1 

1 0 0 0 

1 0 0 1 

1 0 1 0 

1 0 1 1 

1 1 0 0 

1 1 0 1 

1 1 1 0 

1 1 1 1 

K 

SP758-8-77-GN-CAT 
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PRINTER CONTROLLER 

The JlPD764 is a digital LSI device designed to control SEIKO CR-330 or M-310 rolling 
contact printers. The JlPD764, which is ideally suited for low-cost Electronic Cash Register 
(ECR) systems, fre.es the processor from direct control of the printer and simplifies the 

·peripheral circuitry. -

The processor need only load the JlPD764 with the characters to be printed and issue the 
appropriate print command. The JlPD764 then assumes control of the printer - positioning 

. the print wheels, initiating the roll ing contact print process, feeding paper and feeding 
ribbon automatically without further processor intervention. 

• Compatible with SEIKO CR-330 and M-310 Printers. 
• Simple Interface to 4-Bit, 8-Bit and 16-Bit Microprocessors. 

• 23 Powerful Instructions. 
• 4-Bit Data Bus for Print Data and Instruction Inputs. 
• 16 Digit Data Buffer. 
• 16 Trigger Magnet Drive Outputs for the M-310 and 10 for the CR-330. 
• Single Phase Clock Input. 300, 400 or 500 kHz Selectable. 
• Input/Output and Clock TTL Compatible. 

• N-Channel MOS. 

• Single +5V Power Supply. 

vcc ™S 
TM5 TM7 
TM4 ™S 
TM3 TMg 
TM2 Po (™10) 
TM1 P1 (™11) 
TMo P2 (™12) 
OBO P3 (TM13) 
OB1 P4 (™14) 
OB2 J,LPD P5 (TM15) 
OB3 764 RR 

¢ ST 
JP TP 
RP SS 

101 RESET 
100 MO 
CS WM 

A/W RI1 
00 RiO 
01 JSo 

GNO JS1 

Note: CD Po - P15 for CR-330 Printer 

TM10 - TM15 for M-31 0 Printer 

©IC MASTER 1978 
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fLPD764 

PIN IDENTIFICATION 

BLOCK DIAGRAM 

NO. 

7-2 
42 -39 

8,10, 11 
9 
12 

13 

14 

16,15 

17 

18 

19,20 

23 

22 

24 

25 

26 
27 

28 

29 

30 
31 

32 

36 -33 

38,37 

a: 
w 
u. 
u. 
::> 
III 

PIN INPUTI 

SYMBOL OUTPUT 

TMO-TM9 0 

DBa, DB2, DB3 I/O 
DBl I 

ef> I 

JP 0 

RP 0 

100 - 1D1 I 

cs I 

R/W I 

00,01 0 

JSo 0 

JSl 0 

RiO 0 

Rll 0 

WM 0 

MD 0 

RESET 1 

I 

SS I 
TP I 

ST 0 

RR 0 

P2 - P5 0 

or 
TM12 - TM15 0 

Po - Pl I 

or 

TM10 - TMll 0 

FUNCTION 

Trigger Magnet Drive 

Data Bus 

Single Phase Clock (TTL Level) 

Journal Print Drive 

Receipt Print Drive 

Instruction/Data Selector 

Chip Select (Active Low) 

Read/Write Control - "a" = Read, "1" = Write 

OutPUt F/F 

Journal Stop Plunger Drive 

Journal Stop Plunger Hold Current Control 

Receipt Issue Plunger Drive 

Receipt Issue Plunger Hold Current Control 

Journal Wind Motor Drive 

Motor Drive 

Reset Input (Active Low) 
00, 01: Reset to "0". 
ef>: Set to 300 kHz Mode 
DBa - DB3: Set to Hi-Z State 
Instruction Register: cleared 
Busy Flag: cleared 
Character Counter: Set to F in Hexidecimal 
Po - P1: Set as Input Port 
P2 - P5: Set as Output Port (Output all "0") 

Stop Signal from Printer 

Timing Pulse from Printer 

Stamp Plunger Drive 

Red Ribbon Select Control 

4-Bit Parallel Output Port when reset or specified 
with an instruction. 

Trigger Magnet Drive (for M-31 a Printer) when 
specified with an instruction. 

2-Bit Parallel Input Port when reset or specified 
with an i nstru etion. 

Trigger Magnet Drive (for M-310 Printer) when 
specified with an instruction. 

(™10----TM15) 

(PO (P2 P4 

™O ---------------- TM9· Pl) P3 P5) CD 

PRINT DATA REGISTER 
(16 WORDS X 4 BITS) 

I 

R/W o--~ 

1800 

CS 
100 
1D1 

RESET 

ef> WM RiO JSO RP 
RR ST Rll' JS1 JP 

00 

1 1 
01 GND VCC(+5V) 

Note: CD Po - P15 for CR-330 Printer 

TM10 - TM15 for M-310 Printer 
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NO. MNEMONIC FUNCTION 

1 RS Receipt - Stamp 

-2 RFF Receipt - Fast Feed 

3 RFPS ReceiPt - Fast Feed, Print and 
Stamp 

4 JPF Journal - Print and Paper Feed 

5 JP Journal - Print 

6 JF Journal - Feed 

7 RPF Receipt - Print and Feed 

8 RP Receipt - Print 

9 RF Receipt - Feed 

10 JRPF Journal and Receipt - Print and 
Feed 

11 JRP Journal and Receipt - Print 

12 JRF Journal and ReceiPt - Fe.ed 

13 RR Set Red Ribbon 

14 RTM Set Po - P1 as Input Port and 
P2 - P5 as Output Port 

15 STM Set Po - P5 as TM10 - TM15 

16 SFM Set to Q> = 400 kHz Operation Mode 

17 SFH Set to Q> = 500 kHz Operation Mode 

18 RSO Reset OutPUt F/F 0 (00) 

19 STO Set Output F/F 0 (00) 

20 RS1 Reset Output F IF 1 (01) 

21 ST1 Set Output F/F 1 (01) 

22 RSB Reset Output F/Fs 0 and 1 
(00 and 01) 

23 STB Set OutPUt r=/Fs 0 and 1 
(00 and 01) 

ITEM MILLU'I/I'!;TERS I N G_H 1;_$_ 

A 56.0 MAX 2.2 MAX 

B 2.6 MAX 0.1 MAX 

C 2.54 0.1 

0 0.5 ± 0.1 0.02 ± 0.004 

E 50.8 2.0 

F 1.5 0.059 

G 3.2MIN 0.126 MIN 

H 0.5MIN 0.02 MIN 

I 5.22 MAX 0.20 MAX 

J 5.72 MAX 0.22 MAX 

K 15.24 0.6 

l 13.2 0.52 

M 0.3 ± 0.1 0.01 ± 0.004 
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DB 

3 2 1 

0 0 0 

0 0 1 

0 0 1 

0 1 0 

0 1 0 

0 1 1 

1 0 0 

1 0 0 

1 0 1 

1 1 0 

1 1 0 

1 1 1 

0 0 0 

0 0 1 

0 0 1 

0 1 0 

0 1 0 

0 1 1 

0 1 1 

1 0 1 

1 0 1 

1 1 1 

1 1 1 

0 1 

1 1 

0 _ 1 

1 1 

0 1 

'1 1 

0 1 

0 1 

1 1 

0 1 

0 1 

1 1 

0 1 

1 0 

0 0 

1 0 

0 0 

1 0 

0 0 

1 0 

0 0 

1 0 

0 0 

1 0 

10 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

fLPD764 
-INSTRUCTION SET 

PACKAGE OUTLINE 
IlPD764C 
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fLPD764 
ABSOLUTE MAXIMUM 

RATINGS* 

Operating Temperature 
Storage Temperature .. 
All Inputs and Outputs 

Vee······ ..... 

. -10oe to +70
oe· 

-40oe to +12soe 
-0.5 to +7 Volts 

. -0.5 to +7 Volts 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

DC CHARACTE R ISTICS Ta = -10 to +70°C 

liMITS 
UNIT 

TEST 
PARAMETER SYMBOL CONDITIONS MIN TYP MAX 

Input High Voltage VIH +2.2 V 

Input low Voltage Vil +0.6 V 

Output High Voltage VOH VCC -2.45 V IOH = -100 lolA 

VOL1 0.4 V IOl = +1.1 mA 
Output low Volta~ 

VOL2 0.6 V IOL = +1.7 mA 

High Level Input 
IUH +10 lolA VI = +2.2V 

Leakage Current 

Low Level Input 
IUL -10 lolA VI = +O.6V 

Leakage Current 

High Level Output 
ILOH 

Leakage Current 
+10 lolA Vo = VCC -2.45V 

Low Level Output 
ILOL 

Leakage Current 
-10 lolA Vo = +O.4V 

Supply Current ICC 45 mA 

AC CHARACTE RISTICS Ta = -10 to +70°C 

LIMITS TEST 
PARAMETER SYMBOL UNIT 

MIN TYP MAX CONDITIONS 

Clock Cycle Time. tCY 2 5 IJS 

Clock Rise and Fall 
70 t r• tf ns 

Time . 
Clock Pulse Width tcf>W . 0.45 IJS 

tA1 430 ns 

Output Delay Time tA2 800 ns 1 T2 L & C L = 100 pF 

tA3 2.0 IJS 

tlS1 400 ns 
Input Setup Time 

tlS2 
400 ns 

tlH1 40 ns 
Input Hold Time 

tlH2 100 ns 

Pulse Width for 
5 

Tp Input 
tTP tCY 

SSlnput Pulse 
5 

Width 
tss tCY 

RESET Input Pulse 
5 

Width 
tRES tCY 
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~ __ tcy __ ~ 

CLOCK 

INPUT 

DB0-3. CS 

RIW, IDO,l 

OUTPUT· • • 

{ 

DB023 

OTHERS S(2.4V 
0.6V 

Note: CD If a Read instruction is performed just following an instruction that sets Busy Flag. 

the output delay of DBa (Busy) is tA2 as follows. 

INPUT ~ 

INPUT R/W 

INPUT CS 

OUTPUT DBa 

-I· 
PRINT INSTRUCTION SET READ INSTRUCTION 

INPUT 

~~\It~·------tTP 

Tp ...:::.t 

INPUT 55 ---.. .. I .... ·_ .. _~-_-_-_-_t_s_S~~~~~~~~:,--
a.6V\ -' 

INPUT 

~ 1~~.----tRES-----'.~!. 

a.6V~ , 
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EIGHT·BIT INPUT/OUTPUT PORT 

OESCR IPTION The pPB8212 input/output port consists of an 8-bit latch with three-state output 
buffers along with control and device selection logic. Also included is a·service request 
flip-flop for the control and generation of interrupts to the microprocessor. 

The device is multimode in nature and can be used to implement latches, gated buffers 
or multiplexers. Thus, all of the principal peripheral and input/output functions of a 
microcomputer system can be implemented with this device. 

FEATURES • Fully Parallel 8-Bit Data Register and Buffer 

• Service Request Flip-Flop for Interrupt Generation 

• Low Input Load Current - 0.25 mA Max. 

• Three State Outputs 

• Outputs Sink 15 mA 

• 3.65V Output High Voltage for Direct Interface to 8080A Processor 

• Asynchronous Register Clear 

• Replaces Buffers, Latches and Multiplexers in Microcomputer Systems 

• Reduces System Package Count 

• Available in 24-pin Plastic and Cerdip Packages 

PIN CONFIGURATION 051 Vee 
MO !NT 
011 DiS PIN NAMES 

0°1 DOS 011 - DiS Data In 

01 2 01 7 001 - DOS Data Out 

0°2 pPB 007 

013 
8212 

016 

OS1, DS2 Device Select 

MD Mode 

003 006 STB Strobe 

014 01 5 INT Interrupt (Active Low) 

0°4 0°5 CLR Clear (Active Low) 

STB CLR 

GNO OS2 

Rev/1 
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Data Latch 

The 8 flip-flops that compose the data latch are of a "0" type d~sign. The output (Q) 
of the flip-flop follows the data input (0) while the clock input (C) is high. Latching 
occurs when the clock (C) returns low. 

The data latch is cleared by an asynchronous reset input (erR). 

(Note: Clock (C) Overrides Reset (CLR).) 

Output Buffer 

The output of the data latch (a) are connected to three-state, non-inverting output 
buffers. These buffers have a common control line (EN); enabling the buffer to trans
mit the data from the outputs of the data latch (a) or disabling the buffer, forcing the 
output into a high impedance state (three-state). 

This high-impedance state allows the designer to connect the J,LPB8212 directly to the 
microprocessor bi-directional data bus. 

Control Logic 

The J,LPB8212 has four control inputs: OS1, OS2, MO and STB. These inputs are 
employed to control device selection, data latching, output buffer state and the 
service request flip-flop. 

DS" DS2 (Device Selecd 

These two inputs are employed for device selection. When OS1 is low and OS2 is high 
(OS1 • OS2) the device is selected. In the selected state the output buffer is enabled and 
the service request flip-flop (SR) is asynchronously set. 

Service Request Flip-Flop (SR) 

The (SR) flip-flop is employed to generate and control interrupts in microcomputer 
systems. It is asynchronously set by the CLR input (active low). When the (SR) flip
flop is set it is in the non-interrupting state. 

The output (a) of the (SR) flip-flop is connected to an inverting input of a "NOR" 
gate. The other input of the "NOR" gate is non-inverting and is connected to the 
device selection logic (OS1 • OS2). The output of the "NOR" gate (lNT) is active 
low (interrupting state) for connection to active low input priority generating circuits. 

MD (Mode) 

This input is employed to control the state of the output buffer and to determine the 
source of the clock input (C) to the data latch. 

When MO is in the output mode (high) the output buffers are enabled and the source 
of clock (C) to the data latch is from the device selection logic (OS1 • OS2). 

When MO is in the input mode (low) the output buffer state is determined by the 
device selection logic (OS1 • OS2) and the source of clock (C) to the data latch is 
the STB (Strobe) input. 

STB (Strobe) 

STB is employed as the clock (C) to the data latch for the input mode (MO = 0) and 
to synchronously reset the service request flip-flop (SR). 

Note that the SR flip-flop triggers on the negative edge of STB which overrides CLR. 

Operating Temperature .............................. O°C to +70°C 
Storage Temperature ............................... -65°C to +150°C 
All Output or Supply Voltages .......................... -0.5 to +7 Volts 
All Input Voltages ................................. -1.0 to +5.5 Volts 
Output Currents ......................................... 125 mA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 
*Ta= 25°C 
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FUNCTIONAL DESCRIPTION 

ABSOLUTE MAXIMUM 
RATINGS* 
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p.PB8212 

BLOCK DIAGRAM 

DC CHARACTERISTICS 

1806 

OS1 

0$2 

MO 

012 sl-----------::...I--+-f 

014 9l------------i--+-f 

015 16l------------+-+-I 

016 lS}-----------:--+-I 

017 201l------------+-+-I 

DiS 22}----------.......!--+-I 

ClR 14}---------a 
(ACTIVE LOW) 

STS MD (OS, . DS21 
DATA OUT 

EQUALS 

0 0 0 Three-State 

1 0 0 Three-State 

0 1 0 Data Latch 

1 1 0 Data Latch 

0 0 1 Data Latch 

1 0 1 Data in 

0 1 1 Data In 

1 1 1 Data In 

CLR IDS1 • DS21 STB SR (i) 

0 0 0 1 

0 1 0 1 

1 0 0 G> 
1 ~ 0 1 

1 0 """- 0 

1 i 0 1 

1 1 

"'" 
0 

Notes: <D CLA resets data latch sets SA flip-flop. (No effect on output buffer) 

~ Internal SR flip-flop 

@ Previous data remains 

T a = O°C to 70°C; VCC = +5V ± 5% 

PARAMETER SYMBOL 
MIN 

LIMITS 

TYP MAX 
UNIT 

Input Load Current ACK. OS2. IF -0_14 -0.25 mA 

CA. Dll - DiS Inputs 

Input Load Current Mo Input IF -0.25 -0.75 mA 

Input Load Current 'l5S1 Input IF -0.26 -1.0 mA 

Input Leakage Current ACK. IR 10 /J.A 

OS. CR. 011 - DiS Inputs 

Input Leakage Current Mo IR 30 /J.A 

Input 

Input Leakage Current 15S1 IR 40 /J.A 

Input 

Input Forward Voltage Clamp Vc -0.S5 -1.3 V 

Input "Low" Voltage VIL 0.S5 V 

Input "High" Voltage VIH 2.0 V 

Output "Low" Voltage VOL 0.26 0.45 V 

Output "High" Voltage VOH 3.65 4.0 V 

Short Circuit Output Current ISC -15 -3S -75 mA 

Output Leakage Current High 10 20 /J.A 

Impedance State 

Power Supply Current ICC 103 130 mA 

INT 

1 

0 

@ 
1 

0 

0 

0 

TeST CONDITIONS 

VF = 0.45V 

VF = 0.45V 

VF = 0.45V 

VR = 5.25V 

VR = 5.25V 

VR = S.25V 

Ic=-SmA 

IOL = 15mA 

lOH=-lmA 

VO·= OV 

Vo = 0.45V IS.25V 

@IC MASTER 1978 



PARAMETER SYMBOL 
MIN 

LIMITS 
TYP MAX 

UNIT TEST· CONDITIONS 

Pulse Width tpw 30 ns Input Pulse 

Data To Output Delay tpd 20 30 ns Amplitude = 2.5V 

Write Enable To Output Delay twe 40 ns Input Rise and Fall 

Data Setup Time tset 15 ns Times = 5 ns 

Data Hold Ti me th 20 ns Between 1 V and 2V 

Reset to Output Delay tr 40 ns Measurement maqe 

Set To Output Delay ts 30 ns at 1.5V with 15 mA 

Output Enable/Disable Time te/td 45 ns (j) 1 and 30 pF 
(2)] Test load 

Clear To Output Delay tc 55 ns 

Notes: (j) R1 = 300n/10Kn; R2 = 600fl/1Kn 

(2) R1 = 300n; R2 = 600n 

TO y-fVCCR1 
D.U.T R 

CD 30 pF J. -= 2 

TEST CIRCUIT 

Note: <D Including Jig and Probe Capacitance 

,.sV~------- -- ''v,.sv 
-- ____ ..J . r;:::::::'~. 'I .• ::1'----

5TB or OS, ._05_2 ________ , . ....Jsv/ \,.sv 

---~ - -- -_~_~~X,;'---------------

DATA 

OUTPUT 

OUTPUT 

. . "svl \sv 

______ ~·X ------ -~-~--i-1_=-4-
---___ ....... r-'Pw---1 ,..--____ _ 

,.sv\ !.sv 
I •. 'c~ 

_______________ \~1.S_V ___ _ 00 

,.sv';t::'--- - -----'../,.sv 
_-_-_-_-_-_-_-'-.-,;.I_~ __ '5_ET_ ..... I· .• ~,:..'----. 

5TB or OS, .052 L ,.sv\\-________ _ 
'PO --t 'K-v-- - - - - - - - -

---------' . 

DATA 

OUTPUT 

5TB 
____ ~~ ..... ,.s_v ___________ _ 

~tpw 

'.sv 
Note: Q) Alternative Test Load 
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AC CHARACTERISTICS 

TIMING WAVEFORMS 
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JLPB8212 
CAPACITANCE <D Ta = 25°C; VCC = +5V; VSIAS = 2.5V; f = 1 MHz 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

I nput Capacitance CIN 7 12 pF OSl, MO 

I nput Capacitance C'N 4 9 pF OS2, CLR, STS, 011 - DiS 
Output Capacitance CoUT 6 12 pF 001 - DOS 

Note: <D This parameter is periodically sampled and not 100% tested 

TYPICAL CHARACTERISTICS INPUT CURRENT vs. INPUT VOLTAGE OUTPUT CURRENT VS. 

1808 

o 

50 

~100 

I-

~ 
~ 150 
:J 
(,) 

I-

~ 
~200 

250 

300.3 

0 

10 
;{ 
.s 
I-

ffi20 
a: 
a: 
:J 
(,) 

I-

~3O 
:J 
O 

40 

50 
O 

22 

20 
;18 
« 
iZ 16 
0 

~ 14 
l-S 12 

0 
I- 10 
e( 
l-
e( 8 
0 

4 

I 
VCC= +5.0V 

I 

Ta/25~ 

'fa = 75°C 

~ , , 

~ Ta = O°C 

I 

·2 ·1 '0 +1 +2 
INPUT VOLTAGE (V) 

OUTPUT CURRENT VS. 
OUTPUT "HIGH" VOL TAGE 

1.0 2.0 3.0 4.0 
OUTPUT "HIGH" VOLTAGE (V) 

DATA TO OUTPUT DELAY 
VS. TEMPERATURE 

VCC = +5.0V 

-_ ... --- t++ 1----

- -t:'_ 

-25 0 +25 +50 +75 
TEMPERATURE (OCI 

+3 

5.0 

+100 

OUTPUT "LOW" VOLTAGE 
l00~----~-----r--~~----~ 

VCC = +5.0V 

I 
80r-----+------r-----+----~ 

;{ 
.s 
~60~----+-----~----~~~~ 

a: 
a: 
:J 
(,) 

I
~40~----+-----~~~ 
I
:J 
o 

20r-----+-~~~-----+----_1 

o ~~L-~ ____ ~ ____ ~ ____ ~ 

50 

40 

30 

20 

10 

o 

o 4 
OUTPUT "LOW" VOLTAGE (V) 

DATA TO OUTPUT DELAY 
VS. LOAD CAPACITANCE 

VCC = +5.0V 

Ta = +25°C 

t++ 

.... -----
--- ~ 

---r--

-----

--
I--

o 50 100 150 200 250 300 
LOAD CAPACITANCE (pF) 

WRITE ENABLE TO OUTPUT DELAY 
Vs. TEMPERATURE ! 40 

~ 35 

VCC = +5.0V 

030 
I-

~ 25 
:J 

-ST8 
O~ 

'\ --- -- ~.!-------- t -+ g20 
I-

\_. t+_ 

~ 15 

ffi 10 

~ 5 
a: 
~ 0 

-25 

& 
OSI 

t --

+25 +50 +75 +100 
TEMPERATURE (OC) 
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PACKAGE ILPB8212C/g~TLI NE 

SPS212-S-77 -GN-CAT 
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NEC.,..-n,IIC. J.L PB821618226 

1810 

4 BIT PARALLEL BIDIRECTIONAL 
BUS DRIVER 

DESCRIPTION All inputs are low power TTL compatible. For driving MOS, the DO 
outputs provide a high 3.65V (VOH), and for high capacitance 
terminated bus structures, the DB outputs provide a high 55 mA (lOL) 
capabi I ity. 

FEATURES • Data Bus Buffer Driver for J.LCOM-8 Microprocessor Family 

PIN CONFIGURATION 

• Low I nput Load Current - 0.25 rnA Maximum 

• High Output Drive Capability for Driving System Data Bus 

• 3.65V Output High Voltage for Direct Interface to 
pCOM-8 Microprocessor Family 

• Three State 0 utputs 

• Reduces System Package Count 

• Available in 16 pin packages: Cerdip and Plastic 

es 

0°0 

DBa 

01 0 

DO, 

DB, 

01, 

Vee 
OlEN 

0°3 

OB
3 

01
3 

0°2 

OB
2 

Rev/2 

PIN NAMES 
~Q._D~. ___ ~a~_Bu:_~~ __ 

~~DI3 _____ D~at_a_ln_~pu_t ______ ~ 

000 - 003 Dat_a O_ut-=--put_. ____ ~ 

OlEN Data in Enable DirectIon Control 

CS ChIp Select ___ ~ 
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Microprocessors like the SOSOA are MOS devices and are generally capable of driving 
a single TTL load. This also applies to MOS memory devices. This type of drive 
is sufficient for small systems with a few components, but often it is necessary to 
buffer the microprocessor and memories when adding components or expanding to a 
multi-board system. 

The IlPDS216/S226 is a four bit bi-directional bus driver specifically designed to buffer 
microcomputer system components. 

Bi-Directional Driver 

Each buffered line of the four bit driver consists of two separate buffers. They are 
three state in nature to achieve direct bus interface and bi-directional capability. On 
one side of ,he driver the output of one buffer and the input of another are tied 
together (DB), this is used to interface to the system side components such as mem
ories, I/O, etc. Its interface is directly TTL compatible and it has high drive (55 rnA). 
For maximum flexibility on the other side of the driver the inputs and outputs are 
separate. They can be tied together so that the driver can be used to buffer a true 
bi-directional bus such as the SOSOA Data Bus. The DO outputs on this side of the 
driver have a special high voltage output drive capability (3.65V) so that direct inter
face to the SOSOA processor is achieved with an adequate amount of noise immunity 
(650 mV worst case). 

Control Gating CS, OlEN 

The CS input is used for device selection. When CS is "high" the output drivers are 
all forced to their high-impedance state. When it is "Iow" the device is selected 
(enabled) and the data flow direction is determined by the 01 EN input. 

The OlEN input controls the data flow direction (see Block Diagrams for complete 
truth table). This directional control is accomplished by forcing one of the pair of 
buffers to its high impedance state. This allows the other to transmit its data. This is 
accomplished by a simple two gate circuit. 

The J,.LPBS216/S226 is a device that will reduce component count in microcomputer 
systems and at the same time enhance noise immunity to assure reliable, high 
performance operation. 

8226 

o 10 o----~ ~~--+-., 010 

0°0 

0'1 

0°1 

0'2 0----+--4 ~~--+-"""' 
...... ---<JOB2 

01
2 

0°2 

01
3 

0°3 

~---+~---~cs ~-------+~---~cs 
01 EN 0--__ -----' OlEN u--_e------J 
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P. PB8216/8226 

FUNCTIONAL 
DESCRIPTION 

BLOCK DIAGRAMS 

OlEN cs RESULT 

0 0 01 -+OB 

1 0 DB -+00 

0 1 
)Hi9h Impedance 

1 1 
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p.·PB8216/8226 
ABSOLUTE MAXIMUM 

RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE <D 

1812 

Operating Temperature ................................. O°C to 70°C 
Storage Temperature (Cerdip) ......................... -65°C to +l50°C 

(Plastic) . . . . . . . . . . . . . . . . . . . . . . . .. -65°C to +125°C 
All Output and Supply Voltages ........................ -0.5 to +7 Volts 
All Input Voltages ................................. -1.3 to +5.5 Volts 
Output Currents ........................................ 125 rnA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

-

LIMITS 
PARAMETER SYMBOL 

TVP(j) 
UNIT TEST CONDITIONS 

MIN MAX 

Input load Current IFl -0.5 rnA VF = 0.45 
OlEN, CS 
Input Load Current All ._- 1"\ "'c-. rnA 'v'F = 0.45 't'L -U.£:J 

Other Inputs 

Input leakage Current IRl 20 JJA VA = 5.25V 
OlEN, CS 
Input leakage Current IR2 10 JJA VR = 5.25V 
01 Inputs 

Input Forward Voltage Vc -1.3 ·V IC = -5 rnA 
Clamp 

Input "low" Voltage Vil 0.95 V 

Input "High" Voltage: VIH 2.0 V 

Output leakage Current DO 10 20 
JJA Vo = 0.45/5.25V 

(3·State) DB 10 100 

Power Supply Current 8216 ICC 130 rnA 

8226 ICC 120 rnA 

Output "low" Voltage VOLl 0.45 V DO Outputs 10l - 15 rnA 

DB Outputs 10l = 25 rnA 

Output "low" Voltage 
8216 VOl2 0.6 V DB Outputs 10l = 55 rnA 

8226 VOl2 0.6 V DB Outputs. 10H - 50 rnA 

Output "High" Voltage VOH1 3.65 V DO Outputs 10H -1 rnA 

Output "High" Voltage VOH2 2.4 V DB Outputs 10H - -10 rnA 

Output Short Circuit lOS -15 -65 rnA DO Outputs Vo OV 

Current -30 -120 rnA DB Outputs VCC = 5.0V 

Note: (j) Typical values are for Ta = 25°C, VCC = 5.0V. 

LIMITS TEST 
PARAMETER SYMBOL UNIT 

CONDITIONS MIN TYP MAX 

Input Capacitance C'N 8 pF VBIAS = 2.5V 

Output Capacitance COUTl 10~ pF VCC = 5V 

Output Capacitance COUT2 18Q) pF Ta = 25°C 
f'" 1 MHz 

Notes: CD This parameter is periodically sampled and not 1 00% tested. 

~ DO Output. 

Q) DB Output. 
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LIMITS 
PARAMETER SYMBOL 

MIN TYP (i) MAX 

I nput to Output Delay tp01 25 
DC Outputs 

Input to Output Delay 8216 tPD2 30 

DB Outputs 8226 tPD2 25 

Output Enable Time 8216 tE 65 

8226 tE 54 

Output Disable Time to 35. 

Notes: <D Typical values are for Ta = 25°C, VCC = 5.0V 

(2) DO Outputs, CL = 30 pF, R 1 = 30Q/l0 Kn, R2 = 600/1 Kn, 

DB Outputs, CL = 300 pF, Rl = 90/10 Kn, R2 = 180/1 Kn. 

@ DO Outputs, CL = 5 pF, R 1 = 300/10 Kn, R2 = 600/1 Kn, 

DB Outputs, CL = 5 pF, Rl = 90/10 Kn, R2 = 180/1 Kn. 

® Input pulse amplitude: 2.5V 

Input rise and fall times of 5 ns between 1 and 2 volts. 

Output loading is 5 mA and 10 pF. 

Speed measurements are made at 1.5 volt levels. 

INPUTS 

OUTPUT 
ENABLE 

UNIT TEST CONDITIONS 

ns CL = 30 pF, Rl = 300n, 
R2 =600n@ . 

ns CL = 300 pF, Rl = 90n., 

ns R2=180n 4 

ns (2) ® 
ns 

ns @ @ 

OUT 0--"""",---", 

OUTPUTS 

~tO--j~ 
15V~""'-----~ 'I VOH 

t VOL 

O.5V 

~A~ 

~ ~JI 
! H'. II 

M ' ~ 1 

~I= -0- -;F~~ c.( 0_15" \--
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~PB8216/~226D 
(Cerdip) 

ITEM MILLIMETERS INCHES 

19.9 MAX 0.784 MAX 

1.06 0.042 

2.54 0.10 

0.46' 0.10 0.D18 . 0.004 

1778 070 

1.5 0.059 

2.54 MIN 0.10MIN 

05MIN 0.019 MIN 

4.SSMAX 0.181 MAX 

5.08 MAX 0.20 MAX 

7.62 030 

6.4 0.25 

M 
+ 0.10 

0.0098 • ~:~: 0.25 0.05 

~PB8216/8226C 
(Plastic) 

ITEM MILLIMETERS INCHES 

194 MAX 076 MAX 

081 003 

254 010 

0.5 002 

17.78 0.70 

1.3 J051 
I 254 MIN o 10MIN 

0.5 MIN 002MIN 

4.05 MAX 
------I 

016 MAX 
-

455 MAX 018 MAX 

762 030 ._--
6.4 025 

M 025 
-010 

001 
0.05 

JLPB8216/8226 

AC CHARACTERISTICS 

TIMING WAVEFORMS 

PACKAGE OUTLINE 
pPB8216C/O 
pPB8226C/O 

SP8216/8226-8-77-GN-CAT 
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NEe IIC. p.PD8251 

PROGRAMMABLE COMMUNICATION INTERFACE 

'DESCRIPTION The ~PD8251 Universal Synchronous/Asynchronous Receiverrrransmitter (USART) is 
designed for microcomputer systems data communications. The USART is used as a 
peripheral and is programmed by "the ~PD8080 or other processor to communicate in 
commonly used serial data transmjssion techniques including IBM Bi-Sync. The USART 
receives serial data streams and converts them into parallel data characters for the 
processor. While receiving serial data, the USART will also accept data characters from 
the processor in parallel format, convert them to serial format and transmit. The USART 
will signal the processor when it has completely received or transmitted a character and 
requires service. Complete USART STATUS including data format errors and control 
signals such as TxE and SYNDET is available to the processor at any time. 

F EA TU RES • Asynchronous or Synchronous Operation 
Asynchronous: 

5-8 Bit Characters 
Clock Rate - 1, 16 or 64 x Baud Rate 
Break Character Generation 
Select 1, 1-1/2, or 2 Stop Bits 
False Start Bit Detector 

Synchronous: 
5-8 Bit Characters 
I nternal or External Character Synchronization 
Automatic Sync Insertion 
Single or Double Sync Characters 

• Baud Rate - Synchronous - DC to 56K Baud 
- Asynchronous - DC to 9.6K Baud 

• Full Duplex, Double Buffered Transmitter and Receiver 
• Parity, Overrun and Framing Flags 
• Fully Compatible with 8080 
• All Inputs and Outputs are TTL Compatible 
• ~ Single +5 Volt Supply 
• Separate Device, Receive and Transmit TTL Clocks 
• 28 Pin Plastic DIP Package 
• N-Channel MOS Technology 

PIN CONFIGURATION 

02 0, 

03 DO 
PIN NAMES 

D~·DO Data Bus 18 bits) 

RxO VCC C/O Control or Data is to be Written or Read 
RD Read Data Command 

GNO RxC WR Write Data or Control Command 
CS Chip Enable 

04 OTR ClK Clock Pulse «TTLI 
RESET Reset 

05 RTS TxC Transmitter Clock (TTLI 

06 
pPD OSR 
8251 

TxD Transmitter Data 
RxC Receiver Clock (TTLI 
RxD Receiver Data 

07 RESET RxRDY Receiver Ready (has character for 80801 

;:xc CLK 
TxRDY Transmitter Ready (ready for char. from 8080) 
DSR Data Set Ready 

WR TxO 
DTR Data Terminal Ready 
SYNDET Sync Detect 

CS TxE R'fS Request to Send Data 

rn Clear to Send Data 

C/r> CTS TxE Transmitter Empty 

VCC +5 Volt Supply 

R15 SYNOET GND Ground 

RxROY TxROY 

Rev!l 
1814 @IC MASTER 1978 



The IlPD825.1 Universal Synchronous/Asynchronous ReceiverlTransmitter is designed 
specifically for 8080 microcomputer systems but works with most 8-bit processors. 
Operation of the 8251, like other I/O devices in the 8080 family, is programmed by 
system software for maximum flexibility. 

In the receive mode, a communication interface device must convert incoming serial 
format data into parallel data and make certain format checks on the data. And in'-the 
transmit mode, the device must format data into serial data. The device must also supply 
or remove characters or bits that are unique to the communication format in use. By 
performing conversion and formatting services automatically, the USART appears to the 
processor as a simple or "transparent" input or output of byte-oriented parallel data. 

clo RD WR 

0 0 1 

0 1 0 

1 0 1 

1 1 0 

X X X 
X 1 1 

cs 
0 8251 -+ Data Bus 

0 Data Bus -+ 8251 

0 Status -+ Data Bus 

0 Data Bus -+ Control 

1 

0 
Data Bus -+ 3-State 

TRANSMIT 
BUFFER 

(P-SJ 

TRANSMIT 
CONTROL 

RECEIVE 
BUFFER 

(S-PJ 

TxD 

TxRDY 

TxE 

TxC 

SYNDET 

Operating Temperature ................ '. . . . . . . . . . . . .. - O°C to +70°C 
Storage Temperature .......................... , . . .. -65°C to +125°C 
All Output Voltages ................. .' .............. -0.5 to +7 Volts 
All Input Voltages .................................. -0.5 to +7 Volts 
Supply Voltages ................................... -0.5 to +7 Volts 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 
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FUNCTIONAL 
DESCRIPTION 

BLOCK DIAGRAM 

BASIC OPERATION 

ABSOLUTE MAXIMUM 
RATINGS* 
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ILPD8251 

DC CHARACTERISTICS 

1818 

CAPACITANCE 

PACKAGE OUTLINE 
IlPD8251C 

Ta = o°c to 70°C; VCC = 5.0V ± 5%; GND = OV 

LIMITS 

PARAMETER SYMBOL MIN TYP 

Input Low Voltage Vil GND-.5 

Input High Voltage VIH 2.0 

Output low Voltage VOL 

Output High Voltage VOH 2.4 

Data Bus leakage IDl 

Input load Current IlL 

Power Supply Current ICC 45 

Ta = 25°C; VCC = GND = OV 

LIMITS 
PARAMETER SYMBOL MIN TYP MAX 

Input Capacitance ('"' .... 10 "'II" 

I/O Capacitance CI/O 20 

ITEM MILLIMETERS INCHES 

A 38.0 MAX. 1.496 MAX. 

B 2.49 0.098 

C 2.54 0.10 

0 0.5 ± 0.1 0.02 ± 0.004 

E 33.02 1.3 

F 1.5 0.059 

G 2.54 MIN. 0.10MIN. 

H 0.5MIN. 0.02 MIN. 

I 5.22 MAX. 0.205 MAX. 

J 5.72 MAX. 0.225 MAX. 

K 15.24 0.6 

L 13.2 0.52 

M . 025 + 0.10 + 0.004 
. - 0.05 0.01 _ 0.002 

MAX UNIT TEST CONDITIONS 

0.8 V 

VCC V 

0.45 V IOl = 1.7 rnA 

V IOH = -100 JlA 

-50 VOUT =0.45V 

10 
p.A 

VOUT = VCC 

10 JlA @5.5V 

80 mA 

UNIT TEST CONDITIONS 

n~ fc ~ 1 ~}'Hz ..... 

pF Unmeasured pins returned 
toGND 
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BUS PARAMETERS: Q) 

Ta = O°C to 70°C; VCC = 5.0V t 5%; GNO = OV 

LIMITS I TEST CONDITIONS PARAMETER SYMBOL UNIT 
MIN TYP MAX 

READ 

Address Stable before READ, ICs, CiD) tAR 50 

Address Hold T,me for READ, I~, CD) tRA 

READ Pulse WIdth tRR 430 

Dala Delay from READ tRD 350 CL-loopF 

READ to Data Floating tDF 200 CL=loopF 

25 j CL=15pF 

Recovery TIme Belween WRITES 0 tRv tCY 

WRITE 

Address Stable before WRITE tAW 20 

Address Hold T,me for WRITE tWA 20 

WRITE PU,lse WIdth tww 400 

Data Set·Up TIme for WRITE tow 200 

Data Hold T,me for WRITE tWD 40 

OTHER TIMING 

Clock Period @ tCY .420 1.35 }JS 

Clock Pulse Width tow 220 0.7tCY 

Clock RISe and Fall Time tR,tF 50 

TxD Delay from Falling Edge 01 TxC tOTx }JS CL = loopF 

Rx Dala Set-Up Time to Sampling Pulse tSRx }JS CL=loopF 

Rx Data Hold Time to Sampling Pulse tHRx }JS CL - loopF 

Transmitter Input Clock FreQuency ITx 
1 X Baud Rate DC 56 KHz 
16X and 64X Baud Rate DC 520 KHz 

Transmitter Input Clock Pulse Width tTPW 
1 X Baud Rate 12 tCY 
16X and 64X Baud Rate tCY 

Transmitter Input Clock Pulse Delay tTPD 
1 X Baud Rate 15 tCY 
16X and 64X Baud Rate, 3 tCY 

Receiver Input Clock Frequency IRx 

I 
1 X Baud Rate DC 56 KHz 
16X and 64X Baud Rate DC 520 KHz 

, Receiver Input Clock Pulse Width tRPW 
1 X Baud Rate 12 tCY 
16X and 64X Baud Rate tCY 

Receiver Input Clock Pulse Delay tRPD 
1 X Baud Rate 15 tCY 
16X and 64X Baud Rate 3 tCY 

TxRDY Delay from Center of Data Bit tTx 16 tCY CL = 50pF 

RxRDY Delay from Center 01 Data Bit tRx 20 tCY 

Internal Syndet Delay from Center of 
Data Bit liS 25 tCY 

External Syndet Set-Up TIme belore 
Failing Edge of RxC tES 16 16 tCY 

TxEMPTY Delay from Center of Data Bit tTxE 16 tCY CL = 50 pF 

Control Delay from RISing Edge of 
WRITE ITxE, DTR, RTS) twc tCY 

Control 10 READ Set-Up Time (DSR, CTS) lCR 16 . tCY 

NOles Q) AC IImlngs measured at VOH = 2.0, VOL = 0.8, and with load ClfCUIl of FIgure 1. 

o Th,s recovery tIme IS for InlllallZalion only, when MODE, SYNC1, SYNC2, COMMAND and IIf" DATA BYTES are written Into 
the USART. Subsequent Writing of both COMMAND and DAT A are only' allowed when TxRDY = 1. 

@ The TxC and RxC frequencies have the following limitations with respect to CLK. 

For IX Baud Rate, fTx or IRx <: 1/(30 tCyl 
For 16X and 64X Baud Rate, fTx or fRx <: 1/(4.5 tCyl 

® Reset Pulse Width = ,6 tCY minImum. 

2V 

510n 

D.U.T. 

24Kn 

':' 

Figure 1. 
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c/O". ~ ____ _ JJ'o---------------'I'--------..... --

WRiTE ----------,., ~ 

TxE. DTA. ATs _________________ tw_c_1....1~--------------
. DSR.CTs _________________ ~Jr--~------------__ ---------------

READ t::'CR"1-____ J/~---------------
READ AND WRITE TIMING 

~/lXBAUD)~. ~~~~~~:~_~~P_D~~~~ 
... ~---------16TxCPERIODS -

;;;C /16x BAUD) r- tDTX 

TxD - - - - :t= _ :x.:....:..: 
I 

TRANSMITTER CLOCK AND DATA 

R.C11 •• :::,"4.--;-_tSRX--t+--; --tHRX-~~- -- --

INTERNAL ~~-----tR~ ----.. :.w..I------ tRPD ---=-r--t SAMPLING ___________ ~ _____ ~n,, ________________ _ 

PULSE RxD ~;:=::::-----S-T-A-R-T-B-IT----------:-... -'I-t=:=i;:====-=-::l!!S~~D~:~T~~~B!!~:!:;T=_=~=_~¥"+-------
=':o::tSRX ~ I • tHRX=-=..:1 

R,;(; (16x BAUD) 

INTERNAL SAMPLING ________ ...J'-__________ ~I'-________ _ 

PULSE 

RECEIVER CLOCK AND DATA 

RxD 

tRX ~ RXRDY _________________________ ~~ ..... l~----

~------------------------------------------------UJ 

TXEMPTY~ 
T.RDV ~ 'TXi~'-=-: ___ _ 
WRITE ILI 

WRITE 1st BYTE WRITE 2nd BYTE WRITE 3rd BYTE 

TxD MA~START alT I DATA BITS ~~ 'PARITY BnJsToPI BIT 'START BIT r-
I. 1st DATA BYTE -I- 2nd DATA BYTE 

TxRDY AND RxRDY TIMING (ASYNC MODE) 

RxD 

SYNDET 
/OUTPUT)-------------------------------~ 

INTERNAL SYNC DETECT 

~---,~ _____ ~ ~i------~~~~----~ 
_________ ~-f--- rES SYNDET _. 

(INPUT) 

RxD : = = = = = = = =:. :. = ~-----_tn11_-........ -------~::J 
1"'1 ......... ' ------15t DATA BYTE ------~..! 

EXTERNAL SYNC DETECT 
Note: <D Write and Read pulses have no timing limitation with respect to CLK. 
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PIN 

NO. SYMBOL NAME 

1,2. 07-:- DO Data Bus Buffer 
27,28 
5-8 

26 VCC VCC Supply Voltage 

4 GND Ground 

Read/Write Control logic 

21 RESET Reset 

20 ClK Clock Pulse 

10 WR Write Data 

13 RD Read Data 

'12 C/O Control/Data 

11 CS Chip Select 

Modem Control 

22 DSR Data Set Ready 

24 DTR Data Terminal Ready 

23 RTS Request to Send 

17 CTS Clear to Send 

@IC MASTER 1978 

FUNCTION 

. An 8-bit, 3-state bi-directional buffer used to 
interface the 8251 to the processor data bus. 
Data is transmitted or received by the buffer in 
response to input/output or ReadlWrite instruc-
tions from the processor. The Data Bus Buffer 
also transfers Control words, Command words, 
and Status. 

+5 volt supply 

Ground 

This logic block accepts inputs from the pro-
cessor Control Bus and generates control signals 
for overall USART operation. The Mode 
Instruction and Command Instruction registers 
that store the control formats for device func-
tional definition are located in the Readl 
Write Control logic. 

A "one" on this input forces the USART into the 
" Idle" mode where it will remain until reinitial-
ized with a new set of control words. Minimum 
RESET pulse width is tCY. 

The ClK input provides for internal device tim-
ing and is usually connected to the Phase 2 (TTL) 
output of the .uPB8224 Clock Generator. 
External inputs and outputs are not referenced 
toClK, but the ClK frequency must be 30 
times the Receiver or Transmitter clocks in the 
synchronous mode and 4.5 times for the 
asynchronous mode. 

A "zero" on this inpot instructs the .uPD8251 
to accept the data or control word which the 
processor is writing out to the USART via the 
data bus. 

A "zero" on this input instructs the .uPD8251 
to place the data or status information onto the 
Data Bus for the processor to read. 

The Control/Data input, in conjunction with the 
WR and RD inputs, informs USART to accept or 
provide either a data' character , control word or 
status information via the Data Bus. 
o = Data; 1 = Control. 

A "zero" on this input enables the USART for 
reading and writing to the processor. 

The.uPD8251 has a set of control inputs and 
outputs which may be used to simplify the 
interface to a Modem. 

The Data Set Ready input can be tested by the 
processor via Status information. The DSR input 
is normally used to test Modem Data Set Ready 
condition. 

The Data Terminal Ready output can be con-
trolled via the Command word. The DTR output 
is normally used to drive Modem Data Terminal 
Ready or Rate Select lines. 

The Request to Send output can be controlled 
via the Command word. The RTS output is 
normally used to drive the Modem Request to 
Send line. 

A "zero" on the Clear to Send input enables the 
USART to transmit serial data if the TxEN bit in 
the Command I nstruction register is enabled 
(one). 

JLPD8251 
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TRANSMIT BUFFER/ 
CONVERTER 

PIN IDENTIFICATION 
(CONT.) 

8251 INTERFACE TO 8080 
STANDARD SYSTEM BUS 

1820 

The Transmit Buffer/Converter receives parallel data from the Data· Bus Buffer via the 
internal data bus, converts parallel to serial data, inserts the necessary characters or 
bits needed for the programmed communication format and outputs composite serial 
data on the TxD output. 

PIN 

NO. SYMBOL NAME 
FUNCTION 

The Transmit Control Logic accepts and outputs 
Transmit Control Logic all external and internal signals necessary for 

serial data transmission. 
15 TxRDY Transmitter Ready Transmitter Ready signals the processor that the 

transmitter is ready to accept a data character. 
TxRDY can be used as an interrupt or may be 
tested through the Status information for Polled 
operation. Loading a character from the pro-
cessor automatically resets TxRDY. 

18 TxE Transmitter Empty The Transmitter Empty output signals the 
processor that the USART has no further char-
acters to transmit. TxE is automatically reset 
upon receiving a data character from the pro-
cessor. In half-duplex, TxE can be used to signal 

I 
end of a transmission and request the processor 
to "turn the line around." The TxEn bit in the 
command instruction does not effect TxE. 

In the Synchronous mode, a "one" on this out-
put indicates that a Sync character or charac-
ters are about to be automatically transmitted 
as "fillers" because the next data character has 
not been loaded. 

9 fXC Transmitter Clock The Transmitter Clock controls the serial charac-
ter transmission rate. In the Asynchronous 
mode, the TxC frequency is a multiple of the 
actual Baud Rate. Two bits of the Mode Instruc-
tion select the multiple to be 1 x, 16x, or 64x 
the Baud Rate. In the Synchronous mode, the 
TxC frequency is automatically selected to 
equal the actual ~aud Rate. 
Note that for both Synchronous and Asynchro-
nous modes, serial data is shifted out of the 
USART by the falling edge of TxC. 

19 TxD Transmitter Data The Transmit Control Logic outputs the 
composite serial data stream on this pin. 

\ ADDRESS BUS \ 
AO 

\ CONTROL BUS \ 
-- <1>2 

1/0 R IIOW RESET (TTU 

~ DATA BUS \ 
A 

8 

0 V () () 

- - 07 - DO 
-

CID CS RD WR RESET CLK 

8251 
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The Receiver Buffer accepts serial data input at the RxD pin and converts the data 
from serial to parallel format. Bits or characters required for the specific communica
tion technique in use are checked and then an eight-bit "assembled" character is 
readied for the processor. For communication techniques which require less than 
eight bits, the JlPD8251 sets the extra bits to "zero." 

PIN 
FUNCTION 

NO. SYMBOL NAME 

Receiver Control Logic 
This block manages all activities related to 
incoming data. 

14 RxRDY Receiver Ready The Receiver Ready output indicates that the 
Receiver Buffer is ready with an "assembled" 
character for input to the processor. For Polled 
operation, the processor can check RxRDY 
using a Status Read or RxRDY can be con-
nected to the processor interrupt structure. 
Note that reading the character to the pro-
cessor automatically resets RxR DY. 

25 RxC Receiver Clock The Receiver Clock is the rate at which the 
incoming character is received. In the Asynchro-
nous mode, the R xC fr .. E;quency may be 1,16 
or 64 times the actual Baud Rate but in the 
Synchronous mode the RxC frequency must 
equal the Baud Rate. Two bits in the mode 
instruction select Asynchronous at 1 x, 16x or 
64x or Synchronous operation at 1 x the Baud 
Rate. 

Unlike TxC, data is sampled hy the j.LPD8251 
on the rising edge of RxC. <D 

3 RxD Receiver Data A composite serial data stream is received by 
the Receiver Control Logic on this pin. 

16 SYNDET Sync Detect The SYNC Detect pin is only used in the 
Synchronous mode. The j.LPD8251 may be pro-
grammed through the Mode Instruction to 
operate in either the internal or external Sync 
mode and SYNDET then functions as an output 
or input respectively. In the internal Sync mode, 
the SYNDET output will go to a "one" when 
the j.LPD8251 has located the SYNC character 
in the Receive mode. If double SYNC 
character (bi-sync) operation has been pro-
grammed, SYNDET will go to "one" in the 
middle of the last bit of the second SYNC 
character. SYNDET is automatically reset to 
"zero" upon a Status Read or RESET. In the 
external SYNC mode, a "zero" to "one" transi-
tion on the SYNDET input will cause the 
j.LPD8251 to start assembling data character 
on the next falling edge of RxC. The length of 
the SYNDET input should be at least one RxC 
period, but may be removed once the 
j.LPD8251 is in SYNC. 

Note: <D Since the j.LPD8251 will frequently be handling both the reception and transmission 
for a given link, the Receive and Transmit Baud Rates will be same. RxC and TxC 
then require the sam<! frequency and may be tied together and connected to a single 
clock source or Baud Rate Generator. 

Examples: If the Baud Rate equals 110 (Async): 

RxC or TxC equals 110Hz (1 x) 
RxC or TxC equals 1.76 KHz (16x) 
RxC or TxC equals 7.04 KHz (64x) 

©IC MASTER 1978 

If the Baud Rate equals 300: 

RxC or TxC equals 300 Hz (lx) A or S 
RxC or TxC equals 4800 Hz (16x) A only 
RxC or TxC equals 19.2 KHz (64x) A only 
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'J.LPD8251 

OPERATIONAL 
DESCRIPTION 

A set of control words must be sent to the J,lPD8251 to define the desired mode and 
communications format. The control words will specify the BAUD RATE FACTOR 
(lx, 16x, 64x), CHARACTER LENGTH (5 to 8), NUMBER OF STOP BITS 
(1,1-1/2,2), ASYNCHRONOUS or SYNCHRONOUS MODE, SYNDET (IN or OUT), 
PARITY, etc. 

After receiving the control words, the J,lPD8251 is ready to communicate. TxRDY is 
raised to signal the processor that the USART is ready to receive a character for trans
mission. When the processor writes a character to the USART, TxRDY is auto
matically reset. 

Concurrently, the J,lPD8251 may receive serial data; and after receiving an entire 
character, the RxRDY output is raised to indicate a completed character is ready for 
the processor. The processor fetch will automatically reset RxRDY. 

Note: The J,lPD8251 may provide faulty RxRDY for the first read after power-on or 
for the first read after receive is re-enabled by a command instruction (RxE). 
A dummy read is recommended to clear faulty RxRDY. But this is not the 
case for the first read after hardware or software reset after the device 
operation has once been established. 

The MPD8251 cannot transmit until the TxEN (Transmitter Enable) bit has 
been set by a Command Instruction and until the CTS (Clear to Send) input is a 
"zero". TxD is held in the "marking" state after Reset awaiting new Command 
Words. 

I1PD8251 PROGRAMMING The USART must be loaded with a group of two to four control words provided by 
the processor before data reception and transmission can begin. A Reset (internal or 
external) must immediately proceed the control words which are used to program the 
complete operational description of the communications interface. If an external 
RESET is not available, three successive 00 Hex or two successive 80 Hex command 

. instructions (C/O = 1) followed by a software reset command instruction (40 Hex) 
can be used to initialize the 8251. 

There are two control word formats: 

1. Mode Instruction 
2. Command Instruction 

MODE I NSTR UCTION This control word specifies the general characteristics of the interface regarding the 
SYNCHRONOUS or ASYNCHRONOUS MODE, BAUD RATE FACTOR, CHARACTER 
LENGTH, PARITY, and NUMBER OF STOP BITS. Once the Mode Instruction 
has been received, SYNC characters or Command Instructions may be inserted depend-

~ ing on the Mode I nstruction content. 

Z 

.COMMAND INSTRUCTION This control word will be interpreted as a SYNC character definition if immediately 
preceded by a Mode Instruction which specified a Synchronous format. After the 
SYNC character(s) are specified or after an Asynchronous Mode Instruction, all sub
sequent control words will be interpreted as an update to the Command Instruction. 
Command Instruction updates may occur at any time during the data block. To 
modify the Mode Instruction, a bit may be set in the Command Instruction which 
causes an internal Reset which allows a new Mode Instruction to be accepted. 
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C/O = 1 

C/O= 1 

C/O = 1 

C/O = 1 

C/O=o 

C/O = 1, 

C/O =0 

C/O = 1 

MODE INSTRUCTION 

SYNC CHARACTER 1 

SYNC CHARACTER 2 

COMMAND INSTRUCTION 

,~ DATA ' ' , ," 
COMMAND INSTRUCTION 

,~ DATA 
, , 

COMMAND INSTRUCTION 

} 

SYNC MODE 

ONLy<D 

NOTE <D The second SYNC character is skipped if MODE instruction 
has programmed the 8251 to single character Internal SYNC 
Mode. Both SYNC characters are skipped if MODE instruction 
has programmed the 8251 to ASYNC mode. 

The JlPD8251 can operate in either Asynchronous or Synchronous communication 

modes. Understanding how the Mode Instruction controls the functional operation 
of the USART is easiest when the. device is considered to be two separate components, 

one asynchronous and the other synchronous, which share the same support circuits 
, and package. Although the format definition can be changed at will or "on the fly", the 

two modes will be explained separately for clarity. 

When a data character'is written into the JlPD8251, the USART automatically adds 
a START bit (low level or "space") and the number of STOP bits (high level or 

"mark") specified by the Mode Instruction. If Parity has been enabled, an odd or 

even Parity bit is inserted just before the STOP bits(s), as specified by the Mode 
Instruction. Then, depending on CTS and TxEN, the character may be transmitted 

as a serial data stream at the TxD output. Data is shifted out by the falling edge of 
TxC at TxC, TxC/16 or TxC/64, as defined by the Mode Instruction. 

If no data characters have been loaded into the j1PD8251, or if all available characters 
have been transmitted, the TxD output remains "high" (marking) in preparation 
for sending the START bit of the next character provided by the processor. TxD may be 
forced to send a BREAK (continuously low) by setting the correct bit in the 

Command Instruction. 

The RxD input line is normally held "high" (marking) by the transmitting device. 
A falling edge at RxD signals the possible beginning of a START bit and a new 
character. The START bit is checked by testing for a "low" at its nominal center 
as specified by the BAUD RATE. If a "low" is detected again, it is considered valid, 

and the bit assembling counter starts counting. The bit counter locates the approxi-
mate center of the data, parity (if specified)' 'and STOP bits. The parity error flag (PE) 

is set, if a parity error occurs. Input bits are sampled at the RxD pin with the rising 
edge of RxC. If a high is not detected for the STOP bit, which normally signals the end 

of an input character, a framing error (FE) will be set. After a valid STOP bit, the input 

character is loaded into the parallel Data Bus Buffer of the JlPD8251 and the RxRDY 
signal is raised to indicate to the processor that a character is ready to be fetched. If the 
processor has failed to fetch the previous character, the new character replaces the old 
and the overrun flag (OE) is set. All the error flags can be reset by setting a bit in the 

Command Instruction. Error flag conditions will not stop subsequent USART operation. 
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MODE 
INSTRUCTION FORMAT 
ASYNCHRONOUS MODE 

TRANSMIT/RECEIVE 
FORMAT 

ASYNCH RONOUS MODE 

1824 

S2 S, EP PEN L2 L, B2 B, 

BAUD RATE FACTOR 

---.. 0 , 0 1 

0 0 , , 
SYNC 

(1 X) (16X) (64X) MODE 

CHARACTER LENGTH 

- 0 , 0 1 

- 0 0 , , 
5 6 7 a 

BITS BITS BITS BITS 

PARITY ENABLE 
1 = ENABLE 0= DISABLE 

-- EVEN PARITY GENERATION/CHE CK 

I 
1 = EvEN 0= ODD 

NUMBER OF STOP BITS 

I .- 0 1 0 1 

0 0 1 1 

INVALID 
, 1% 2 

BIT BITS BITS 

TxD MARKING ST~ 
BITS L 

'RxD START 
BIT 

TRANSMITTER OUTPUT 

RECEIVER INPUT 

CPU BYTE (5-8 BITS/CHAR) 

DATAC~EJ 
ASSEMBLED SERIAL DATA OUTPUT (TxD) 

STOn 
BITS L 

" START I STOO 
DATACHf-A_R_A_C_T_E_R __ ~ ______ ~ __ B~ITS L-_B_I_T __ ~. ______ ~, 

TRANSMISSION FORMAT 

SERIAL DATA INPUT (RxD) 

~ ____ ~ __________ ~ ~ ______ ~ ______ ~ __ ~T~I~; I 
CPU BYTE (5-8 BITS/CHAR) CD 

DATAC~A~ 
NOTEG): IF CHARACTER LENGTH IS DEFINED AS 5,6, OR 7 

BITS; THE UNUSED BITS ARE SET TO "ZERO," 

RECEIVE FORMAT 
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As in Asynchronous transmission, the TxD output remains "high" (marking) 
until the I1PD8251 receives the first character from the processor which is usually 
a SYNC character. After a Command I nstruction has set TxEN and after Clear 
to Send (CTS) goes low, the first character is serially transmitted. Data is 
shifted out on the falling edge of TxC and the same rate as TxC. 

Once transmission has started, Synchronous Mode format requires that the serial 
data stream at TxD continue at the TxC rate or SYNC will be lost. If a data character 
is not provided by the processor before the I1PD8251 Transmitter Buffer becomes 
empty, the SYNC character(s) loaded directly following the Mode Instruction will 
be automatically inserted in the TxD data stream. The SYNC character{s) are inserted 
to fill the line and' maintain synchronization until new data characters are available 
for transmission. If the I1PD8251 becomes empty, and must send the SYNC character(s), 
the TxEMPTY output is raised to signal the processor that the Transmitter Buffer 
is empty and SYNC characters are being transmitted. TxEMPTY is automatically 
reset by the next character from the processor. 

TxEMPTY go high at the middle of the last data bit when the Transmit Register is. 

EMPTY. TxEMPTY goes low again as sync characters are transmitted. See, figure below. 

FOR SINGLE SYNC CHARACTER OPERATION 

TxD -=x DATA X DATA X SYNC X SYNC X DATA X DATA x= 
DATA WRITE n n n 

TxEMPTY ~ III 
CENTER OF LAST BIT 

FOR DOUBLE SYNC CHARACTER OPERATION (BISYNC) 

TxD =x DATA X SYNCl X SYNC2 X DATA X DATA x= 
DATA WRITE n n n 

TxEMPTY rp 
CENTER OF LAST BIT 

TxD =x DATA X SYNC1 X SYNC2 X DATA X DATA x:= 
DATA WRITE n n n 

TxEMPTY rp ~ 
CENTER OF LAST BIT 

In Synchronous Receive, character synchronization can be either external or internal. 
If the internal SYNC mode has been selected, and the Enter HUNT (EH) bit 
has been set by a Command Instruction, the receiver goes into the HUNT mode. 

Incoming data on the RxD input is sampled on the rising edge of RxC, and the 

Receiver Buffer is compared with the first SYNC character after each bit has been 

loaded until a match is found. If two SYNC characters have been programmed, the 
next received character is also compared. When the SYNC character{s} programmed 
have been detected, the I1PD8251 leaves the HUNT mode and is in character synchro
nization. At this time, the SYNDET (output) is set high. SYNDET is automatically 
reset by a STATUS READ. 

If external SYNC has been specified in the Mode Instruction, a "one" applied 

to the SYNDET (input) for at least one RxC cycle will synchronize the USART. 

Parity and Overrun Errors are treated the same in the Synchronous as in the 
Asynchronous Mode. Framing errors do not apply in the Synchronous format. 

The processor may command the receiver to enter the HUNT mode with a Command 
Instruction which sets Enter HUNT (EH) if synchronization is lost. 
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MODE INSTRUCTION 
FORMAT 

SYNCHRONOUS MODE 

TRANSMIT/RECEIVE 
FORMAT 

SYNCHRONOUS MODE 

OJ 06 05 04 03 02 0, DO 

SCS ESO I EP PEN L2 Ll 0 0 

CHARACTER LENGTH 

o 1 0 1 

o 0 1 , 

5 6 7 8 
BITS BITS BITS BITS 

'---------~ PARITY ENABLE 
(1 = ENABLE) 
(0 = DISABLE) 

L.-~ ________ .... _~ EVEN PARITY GENERATION/CHECK 

1 = EVEN 
0=000 

~----------------------~ EXTERNAL SYNC DETECT 
1 = SYNDET IS AN INPUT 
0= SYNDET IS AN OUTPUT 

~--------------------------~ SINGLE CHARACTER SYNC 

SYNC 
CHAR 1 

SYNC 
CHAR 1 

CPU BYTES (5-8 BITS/CHAR) 

DATA C~+ACTERS 

1 = SINGLE SYNC CHARACTER 
0= DOUBLE SYNC CHARACTER 

• ASSEMBLED SERIAL DATA OUTPUT (TxD) 

OATACHA~~~_CT_E_R_S ____ ~ 
TRANSMIT FORMAT 

SER!AL DATA INPUT (RxD) 

SYNC 
CHAR 2 D~TACHAR~~_CT_E_R_S ____ ~ 

CPU BYTES (5-8 BITS/CHAR) 

DATA C::;ACTERS I 
RECEIVE FORMAT 
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After the functional definition of the pPD8251 has been specified by the Mode 
I nstruction and the SYNC character(s) have been entered, if in SYNC mode, the 
USART is ready to receive Command Instructions and begin communication. A 
Command Instruction is used to control the specific operation of the format selected 
by the Mode Instruction. Enable Transmit, Enable Receive, Error Reset and Modem 
Controls are controlled by the Command Instruction. 

After the Mode Instruction and the SYNC character(s), as needed, are loaded, all 
subsequent "control writes" (C/O = 1) will load or overwrite the Command Instruction 
register. A Resetoperation (internal via CMD I R or external via the RESET input) 
will cause the pPD8251 to interpret the next "control write", which must immediately 
follow the reset, as a Mode Instruction. 

It is frequently neces~ary for the processor to examine the "status" of an active 
interface device to determine if errors have occurred or to notice other conditions 
which require a response from the processor. The pPD8251 has features which 
allow the processor to "read" the device status at any time. A data fetch is issued 
by the processor while holding the C/O input "high" to obtain device Status Infor
mation. Many of the bits in the status register are copies of external pins. This dual 
status arrangement allows the pPD8251 to be used in both Polled and interrupt 
driven environments. Status update can have a maximum delay of a 16 clock period. 

When a parity error is detected, the PE flag is set, and is cleared by setting the 
ER bit in a subsequen~ Command Instruction. PE being set does not inhibit USART 

. operation. 

If the processor fails to read a data character before the one following is available, 
the OE flag is set, and is cleared by setting the ER bit in a subsequent Command 
Instruction. Aithough OE being set does not inhibit USART operation, the 
previously received character is overwritten and lost. 

If a valid STOP bit is not detected at the end of a character, the FE flag is set, and 
is cleared by setting the ER bit in a subsequent Command Instruction. FE being set 
does not inhibit USART operation. 

Note: <D ASYNC mode only. 

©IC MASTER 1978 
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COMMAND INSTRUCTION 
FORMAT 

STATUS READ FORMAT 

I 

I 

EH I 

I 

DSR 

~ 

IR I RTS I ER I SBRK I RxE 1 DTR I TxEN 

I 

I ,YNDET I FE I OE I PE 

1 

~ 

I 

L 

I 

TRANSMIT ENABLE 
1 = enable 
0= disable 

DATA TERMINAL 
READY 
"high" will force i5TR 
output to zero 

RECEIVE ENABLE 
1 = enable 
0=. disable 

SEND BREAK 
CHARACTER 
1 = forces TxD "low" 

. 0 = normal operation 

ERROR RESET 
1 = reset all error flags 

PE,OE,FE 

REQUEST TO SE.!:!Q 
"hiyh" wiii force RT5 
output to zero 

INTERNAL RESET 
"high" returns 8251 to 
Mode Instruction Format 

ENTER HUNT MODE 
1 = enable search for Sync 
Characters 

TxE I R,RDY I T,RDY I 
1 1 L 

SAME DEFINITIONS AS I/O PINS 

PARITY ERROR 
The PE flag is set when a panty 
error is detected. I t is reset by' 
the ER bit of the Command 
Instruction. PE does not inhibit 
operation of the 8251. 

OVERRUN ERROR 
The OE flag is set when the CPU 
does not read a character before 
the next one becomes available. 
It is reset by the ER bit of the 
Command Instruction. OE does 
not inhibit operation of the 8251; 
however, the previously overrun 
character is lost. 

FRAMING ERROR (Async only) 
The FE flag is set when a valid 
Stop bit is not detected at the 
end of every character. I t is reset 
by the ER bit of the Command 
Instruction. FE does not inhibit 
the operation of the 8251. 

Note: CD TxRDY status bit is not totally equjvalent to the TxRDY output pin, the relationship 

is as follows: 
TxRDY status bit = DB Buffer Empty 
TxRDY (pin 151 = DB Buffer Empty. CTS. TxEn 

I 

CD 
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ADDRESS BUS 

CONTROL BUS 

DATA BUS 

8251 

CRT 
TERMINAL 

ASYNCHRONOUS SERIAL INTERFACE TO CRT TERMINAL, 
DC to 9600 BAUD 

PHONE 
LINE 

INTER
FACE 

TELEPHONE 
LINE 

ASYNCHRONOUS INTERFACE TO TELEPHONE LINES 

SYNCHRONOUS 
TERMINAL 

OR PERIPHERAL 
1----+--1 DEV ICE 

SYNDET.-----4 

SYNCHRONOUS INTERFACE TO TERMINAL OR PERIPHERAL DEVICE 

SYNC 
MODEM 

PHONE 
LINE 

INTER 
FACE 

TELEPHONE 
LINE 

SYNCHRONOUS INTERFACE TO TELEPHONE LINES 
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PROGRAMMABLE PERIPHERAL INTERFACE 

DESCRIPTION The J,lPDa255 is a general purpose programmable INPUT/OUTPUT device designed 
for use with the aOaOA microprocessor. Twenty-four (24) I/O lines may be pro
grammed in two groups of tyvelve (group I and group II) and used in three major 
modes of operation. In the Basic mode, (MODE 0), each group of twelve I/O pins may 
be programmed in a set of a and a set of 4 to be input or output. In the Strobed mode, 
(MODE 1), each group may be programmed to have a lines of input or output. Three 
of the remaining four pins in each group are used for handshaking strobes and inter
rupt control signals. The Bidirectional Bus mode, (MODE 2), uses the a lines of 
Port A for a bidirectional bus, and five lines from Port C for bus control signals. 
The J,lPDa255 is packaged in a 40 pin plastic DIP. 

FEATURES • Fully Compatible with the aOaOA Microprocessor Family 

• All inputs and Outputs TTL Compatible 

• 24 Programmable I/O Pins 

• Direct Bit SET /R ESET Eases Control Application Interfaces 

• a - 2 mA Darlington Drive Outputs for Printers and Displays 

• LSI Drastically Reduces System Package Count 

• Standard 40 Pin Dual-In-line Plastic Package 

PIN CONFIGURATION PA3 PA4 
PA2 PAS PIN NAMES 

PA1 PAS 07-0 0 Data Bus (Bi-Directional) 

PAO PA7 RESET Reset Input 

RO WR CS Chip Select 

CS RESET 
GNO 00 

RD Read Input 

WR Write Input 

AO. Al Port Address 
Al 01 PA7-PAO Port A (Bit) 

AO 02 PB7-PBO Port B (Bit) 

PC7 J,lPD 03 PC7-PCO Port C (Bit) 

PCs 8255 04 
PCS Os 

VCC +5 Volts 

GND o Volts 

PC4 Os 
PCO 07 
PC1 VCC 
PC2 PB7 
PC3 PBS 
PBo PBS 
PBl PB4 
PB2 PB3 

Rev/1 
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fLPD8255 
General 
The J.LPDS255 Programmable Peripheral Interface (PPI) is designed for uSe in SOSOA FUNCT.ONAL OESCR IPTION 
microprocessor systems. Peripheral equipment can be effectively and efficiently 
interfaced to the S080A data and control busses with the J.LPD8255. The J.LPDS255 is 
functionally configured to be programmed by system software to avoid external logic 
for peripheral interfaces. 

Data Bus Buffer 

The 3-state, bidirectional, eight bit Data Bus Buffer (00-07) of the J.LPD8255 can be 
directly interfaced to the S080A system Data Bus (00-07). The Data Bus Buffer is 
controlled by execution of IN and OUT instructions by the 8080A. Control Words 
and Status information are also transmitted via the Data Bus Buffer. 

Read/Write and Control Log!c 
This block manages all of the internal and external transfers of Data, Control and 
Status. Through this block, the processor Address and Control busses can control the 
peripheral interfaces. 

Chip Select, CS, pin 6 
A Logic Low, VI L, on this input enables the J.LPD8255 for communication with the 
8080A. 

Read, RD, pin 5 
A Logic Low, VIL, on this input enables the J.LPD8255 to send Data or Status to the 
processor via the Data Bus Buffer. 

Write, W R, pin 36 
A Logic Low, V I L. on this input enables the Data Bus Buffer to receive Data or 
Control Words from the processor. ' 

Port Select 0, AO, pin 9 

Port Select 1, A 1, pin 8 
These two inputs are used in conjunction with Cs, RD, and WR to control the selec
tion of one of three ports on'the Control Word Register. AD and A 1 are usually 
connected to AD and A1 of the processor Address Bus. 

Reset, pin 35 

A Logic High, VIH, on this input clears the Control Register and sets ports A, B, a~d 
C to the input mode, The input latches in ports A, B, and C are not cleared. 

Group Iand Group II Controls 
Through an OUT instruction in System Software from the processor, a control word 
is transmitted to the J.LPD8255. Information such as "MODE," "Bit SET," and "Bit 
RESET" is used to initialize the functional configuration of each I/O port. 

Each group (1 and IT) accepts "commands" from the Read/Write Control Logic and 
"control words" from the internal data bus and in turn controls its associated I/O 
ports. 

Group I - Port A and upper Port C (PC7-PC4) 

Group n - Port B and lower Port C (PC3-PCO) 

While the Control Word Register can be written into, the contents can not be read 
back to the processor. -

Ports A, S, and C 

The three 8-bit I/O ports (A, B, and C) in the J.LPD8255 can all be configured to meet 
a wide variety of functional requirements through system software. The effectiveness 
and flexibility of the J.LPD8255 is further enhanced by special features unique to each 
of the ports. 

Port A = An 8-bit data output latch/buffer and data input latch. 

Port B = An 8-bit data input/output latch/buffer and an 8-bit data input 
buffer. 

Port C = An 8-bit output latch/buffer and a data input buffer (input not 
latched). 

Port C may be divided into two independent 4 bit control and status ports for use 
with Ports A & B. 

©IC MASTER 1978 1831 
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BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATINGS* 

DC CHARACTERISTICS 

CAPACITANCE 

1832 

POWER 1--+5V 

SUPPLIES 1 __ GND 

BI·DIRECTlON"'L DATA BUS 

Ro--_od 

Wii--_oo READ/ 
WRITE 

A, -----t~ CONTROL 
lOGIC 

A. ___ ~ 

RESET·-_---t .... 

Operating Temperature ... . 
Storage Temperature ..... . 
All Output Voltages <D .... . 
All I nput Voltages <D ..... . 
Supply Voltages <D ....... . 
Note: <D With respect to VSS 

8 BIT 
INTERNAL 
DATA BUS 

I/O "'""--0/ P ... ,-P .... 

I/O 

"-""....---./ PB,-PBo 

oOe to +70oe 
-65°e to +12Soe 

- 0.5 to + 7 Volts 
-0.5 to +7 Volts 
-0.5 to +7 Volts 

COMMENT: Stress above those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

Ta = oOe to +7o
o
e, Vee = +5V ± 5%; Vss = OV 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Low Voltage VIL VSS-·5 0.8 V 

Input High Voltage VIH 2 VCC V 

Output Low Voltage VOL 0.4 V 10L = 1.7 rnA 

Output High Voltage VOH 2.4 V 10H = 50 J1A (-100 J1A for D. 8. Port) 

Darlington Drive Current 10H CD 1 2 4 rnA VOH = 1.5V, REXT = 750n 

Power Supply Current ICC 40 120 rnA VCC = +5V. Output Open 

I nput Leakage Current IUH 10 J1A VIN = VCC 

Input Leakage Current IUL -10 J1A VIN = O.4V 

Output leakage Current ILOH 10 J1A VOUT = VCC; CS = 2.0V 

Output Leakage Current ILOL -10 J1A VOUT = O.4V, CS = 2.0V 

Note: CD Any set of eight (8) outputs from either Port A. B. or C can source 2 mA into 1.5 volts. 

Ta = 25°C; VCC = VSS = OV 

UMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Capacitance CIN 10 pF fc = 1 MHz 

1/0 Capacitance CliO 20 pF Unmeasured pins returned to VSS 
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8080 Bus' PARAMElERS: 
Ta = 0°Cto+70°C'VCC = +5V ± 5%, VSS=OV 

I LIMITS I TEST 

PARAMETER SYMBOL MIN TYP MAX UNIT CONDITIONS 

READ 

Address Stable Before REA D tAR 50 ns 

Address Stable After READ tRA 0 ns 

READ Pulse Width tRR 405 ns 

Data Valid From READ tRD 295 ns CL=loopF 

Data Float After READ tDF 150 ns CL = 100 pF 

10 ns CL = 15 pF 

Time Between READS and/or WRITES tRV 850 ns ~ 

WRITE 

Address Stable Before WRITE tAW 20 ns 

Address Stable After WR ITE tWA 20 ns 

WRITE Pulse Width lWW 400 ns 

Data Valid To WRITE (L.E.) tDW 10 ns 

Data Valid After WRITE tWD 35 ns 

OTHER TIMING 

~ = 0 To Output tWB 500 ns . CL = 50 pF 

Peripheral Data Sefore R D IIR 0 ns 

Peripheral Data After R D tHR 50 ns 

ACK Pulse Width tAK 500 ns 

STS Puls~ Width tST 350 ns 

Per. Data Before T.E. 01 STS tps 60 ns 

Per. Data After T.E. 01 STS tPH 150 ns 

ACK = 0 To Output tAD 400 ns CL = 50 pF 

ACK = 0 To Output Float tKD 300 ns CL = 50 pF 

20 CL=15pF 

WR = 1 To oSF = 0 twos 300 ns CL = 50 pF 

ACK=OToCiBF = 1 tAOS 450 ns CL = 50 pF 

STS = 0 To ISF = 1 tSIS 450 ns CL = 50 pF 

RD = 1 To ISF = 0 tRIS 360 ns CL = 50 pF 

RD = 0 To INTR ~ 0 tRIT 450 ns CL = 50 pF 

STB = 1 To INTR = 1 tSIT 400 ns CL = 50 pF 

ACK = 1 To INTR = 1 tAIT 400 ns CL = 50 pF 

WR=OToINTR=O tWIT 850 ns CL = 50 pF 

Notes: CD Period 01 Reset pulse must be at least 50ps dUring or alter power on. 
SubseQuent Reset pulse can be 500 ns min. 

RO----------------~ 

INPUT FROM PERIPHERAL 

DO-D7 -----------
~------r~_+--------~~-' 

BASIC INPUT 

tww 

°0-D7 
----------,~--~--------~~ 

OUTPUT TO PERIPHERAL 

~--------tWB---------4~ 

BASIC OUTPUT 

©IC MASTER 1978 
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(CONT.) 

MODE 1 6BF _____ +--+--+---.1 

MODE 2 

INTR -------+-____ .11 

twiT 

ACR-----------+----------.-~ 

OUTPUT TO PERIPHERAL 

STROBED OUTPUT 

STB FROM PER IPHERAL 

IBF-------------'I 

INTR------------~~I 

RD------------------~--~~ 

INPUT FROM 
PERIPHERAL 

t---- tps ---t 

STROBED INPUT 

WRITE 

OBF ---......... -1 

INTR--_ 

ACK FROM PERIPHERAL 

STB FROM PERIPHERAL 

IB F ---------'1 
PERIPHERAL ______ 1----.... '"" 

BUS ----~-

RD---------~----------~~~----~ 

DATA FROM 
PERIPHERAL TO ~PD8255 

BI-DIRECTIONAL 

READ DATA FROM 

~PD8255 TO ~PD8080A 

Note: Any sequence where WR occurs before ACK and STB occurs before R D is permissible. 

(lNTR = IBF . MASK· STB· RD + OBF . MASK· ACK . WR) 
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The IlPD8255 can be operated in modes (0, 1 or 2) which are selected by appropriate MODES 
control words and are detailed below. 

• MODE 0 provides for basic Input and Output operations through each of the ports MODE 0 
A, B, and C. Output data is latched and input data follows the peripheral. No 
"handshaking" strobes are needed. 

• 16 different configurations in MOD E 0 

• Two 8-bit ports and two 4-bit ports 

• Inputs are not latched 

• Outputs are latched 

• MODE 1 provides for Strobed Input and Output operations with data transferred 
through Port A or B and handshaking through Port C. 

• Two I/O Groups (I and II) 

• Both groups contain an 8-bit data port and a 4-bit control/data port 

• Both 8-bit data ports can be either Latched Input or Latched Output 

• MODE 2 provides for Strobed bidirectional operation using PAO-7 as the bidirec
tional latched data bus. PC3~7 is used for interrupts and "handshaking" bus flow 
controls similar to Mode 1. Note that PBO-7 and PCO-2 may be t1efined as Mode 0 
or 1, input or output in conjunction with Port A in Mode 2. 

• An 8-bit latched bidirectional bus port (PAO-7) and a 5-bit control port (PC3-7) 

• Both inputs and outputs are latched 

• An additional 8-bit inpLlt or output port with a 3-bit control port 

MODEl 

MODE 2 

-p.PD82S5 

INPUT OPERATION (READ) BASIC OPERATION 
A1 Ao RD WR ~ 
Q Q Q 1 Q PORT A __ DATA BUS 
Q 1 Q 1 Q PORT B--DATA BUS 
1 Q Q 1 Q PORT C __ DATA BUS 

OUTPUT OPERATION (WRITE) 

A1 AO RD WR cs 
Q (I 1 Q Q DATA BUS __ PORT A 
Q 1 1 Q Q DATA BUS __ PORT B 
1 Q 1 Q 0 DATA BUS __ PORT C 

1 1 1 0 0 DATA BUS~CONTROL 

DISABLE FUNCTION 

A1 AO RD WR CS 

X x x X 1 
DATA BUS __ 

HIGH Z STATE 

X X 1 1 0 
DATA BUS __ 

HIGH Z STATE 

NOTES: G) X means "DO NOT CARE." 

(2) All conditions not listed are illegal and should 

be avoided. 

CONTROL WORD 

1
0 1 

1
0 6 0 5 1 0 4 1 0 3 1 0 210 ,1 DO J 
L.J 

/ GROUP II \ 
PORT C {LOWER' 

~ 1'" INPUT 
0" OUTPUT 

PORTB 
1" INPUT 
o· OUTPUT 

MODE SELECTION 
o =- MODE 0 
1 ",MODE 1 

/ GROUP I 

PORT C (UPPER) 
1 "'INPUT 
0;;; OUTPUT 

PORTA 
1: INPUT 
o a QUTPUT 

MODE SELECTION 
00· MODE 0 
0' -MODE' 
lX ... MODE2 

MODE SET FLAG 
1 "ACTIVE 

MODE DEFINITION 
©IC MASTER 1978 

CONTROL WORD 

x x x 
I 1 I 

DON·T 
CARE 

BIT/RESET 

-1 BIT SET/RESET 

'" SET 
O'RESET 

'----~ 

o , 2 3141516111 
o , 0 'I 0 I' I 0 I' I Bol 
o 0 , 'I 0 I 0 I' I' I B,I 

BIT SET/RESET FLAG 
0= ACTIVE 

FORMATS 

1835 
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PACKAGE OUTLINE 
J.LPB8255C 

ITEM 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

--M 

. IlPD8255C 
(Plastic) 

MILLIMETERS 

51.5 MAX 

1.62 

2.54 ± 0.1 

0.5 ± 0.1 

48.26 

1.5 MIN 

2.54 MIN 

0.5MIN 

5.22 MAX 

5.72 MAX 

15.24 

13.2 

~ ~~ 
+ 0.1 

U.L:> 
- 0.05 

INCHES 

2.028 MAX 

0.064 

0.10 

0.019 ± 0.004 

1.9 

0.06 MIN 

0.10MIN 

0.019 MIN 

0.206 MAX 

0.225 MAX 

0.600 

0.520 

+ 0.004 
0.010 _ 0.002 

SP8255-5-77 -G N-CA T 
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PROGRAMMABLE DMA CONTROLLER 

The JlPD8257 is a programmable four-channel Direct Memory Access (DMA) controller. OESCR IPTION 
It is designed to simplify high sPeed transfers between peripheral devices and memories. 
Upon a peripheral request, the 8257 generates a sequential memory address, thus 
allowing the peripheral to read or write data directly to or from memory. Peripheral 
requests are prioritized within the 8257 so that the system bus may be acquired by the 
generation of a single HOLD command to the 8080. DMA cycle counts are maintained 
for each of the four channels, and a control signal notifies the peripheral when the 

pre programmed member of DMA cycles has occurred. Output control signals are also 
provided which allow simplified sectored data transfers and expansion to other 8257 
devices for systems requiring more than four DMA channels. 

• Four Channel DMA Controller 
• Priority DMA Request Logic 
• Channel Inhibit Logic 
• Terminal Count and Modulo 128 Outputs 

• Automatic Load Mode 
• Single TTL Clock 
• Single +5V Supply 

• Expandable 
• 40 Pin Plastic Dual-In-Line Package 

FEATURES 

JLPD8257 

I lOR A7 PIN CONFIGURATION 

IIOW A6 
MEMR A5 
MEMW A4 
MARK TC 

READY A3 

PIN NAMES 

07-0 0 Data Bus 

A7-AO Address Bus 

I/OR I/O Read 

I/OW I/O Write 
HlDA A2 MEMR Memory Read 

ADDSTB A1 MEMW Memory Write 

AEN AO ClK Clock Input 

HRO JlPD VCC RESET Reset Input 

CS 8257 DO 
ClK D1 

RESET D2 
DACK2 D3 

READY Ready 

HRQ Hold Request (to 8080A) 

HlDA Hold Acknowledge (from 8080A) 

AEN Address Enable 

ADSTB Address Strobe 
DACK3 ~ TC Terminal Count 

DR03 . DACKO MARK Modulo 128 Mark 

DR02 DACKl DRQ3-DROo DMA Request Input 

DROl D5 DACK3-DACKO DMA Acknowledge Out 

DROO D6 
GND D7 

CS Chip Select 

VCC +5 Volts 

GND Ground 
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FUNCTIONAL 
DESCRIPTION 

BLOCK DIAGRAM 

1838 

The 8257 is a programmable, Direct Memory Access (DMA) device and when used with an 8212 
I/O port device, it provides a complete four-channel DMA controller for use in 8080 based sys
tems. Once initialized by an 8080 CPU, the 8257 will block transfer up to 16,364 bytes of data 
between memory and a peripheral device without any attention from the CPU, and it wili do 
this on all 4-DMA channels. After receiving a DMA transfer request from a peripheral, the follow
ing sequence of events occur within the 8257. 

• It acquires control of the system bus (placing 8080 in hold mode). 

• Resolves priority conflicts if multiple DMA requests are made. 

• A 16 bit memory address word is generated with the aid of an 8212 in the following manner: 

The 8257 outputs the least significant eight bits (AO-A7) which go directly onto the 
add ress bus. 

The 8257 outputs the most significant eight bits (A8-A 15) onto the data bus where they 
are latched into an 8212 and then sent to the high order bits on the address bus. 

• The appropriate memory and I/O read/write control signals are generated allowing the 
peripheral to receive or deposit a data byte directly from or to the appropriate memory 
location. 

Block trans~er of data (e.g., a sector of data on a floppy disk) either to or from a peripheral may 
be accomplished as long as the peripheral marntains its DMA Request (DRO

n
). The 8257 retains 

control of the system bus as long as DROh remains high or until"the Terminal Count (TC) is 
reached. When the Terminal Count occurs, TC goes high, informing the CPU that the operation is 
complete. 

There are three different modes of operation: 

• DMA read; which causes data to be transferred from memory to a peripheral; 

• DMA write; which causes data to be transferred from a peripheral to memory; and 

• DMA verify; which does not actually involve the transfer of data. 

The DMA read and ~rite modes are the normal operating conditions for the 8257. The DMA 
verify mode responds in the same manner as read/write except no memory or I/O read/write 
control signals are generated, thus preventing the transfer of data. The peripheral gains control 
of the system bus and obtains DMA Acknowledgements for its requests, thus allowing it to 
access each byte of a data block for check purposes or accumulation of a CRC (Cyclic Redundancy 
Code) checkword. In some applications it is necessary for a block of DMA read or write cycles to 
be followed by a block of DMA verify cycles to allow the peripheral to verify its newly acquired 
data_ 

r.. 
CH-O ~ DROo 

¢=) ~ 
~ ..... 16 

DATA ) BIT 
BUS '- ADDR 

BUFFER ... I/" CNTR 
~ I--- DACKO 

I 

+ ~ .... .A ..... CH-l - K ) 
16 ,., BIT - ADDR ... V CNTR 

~ ........ 

IIOR 

IIOW 

ClK 6ACK1 

~ 
READI I 
WRITE 
lOGIC 

----
RESET 

AO 
CH-2 

A ... 
( ) 

16 
BIT 

ADDR ... I/" 
CNTR ...... ~ 

Al 

A2 

A3 

cs ~ I 

~ CH-3 
A h. 

K ) 
16 

BIT 
.... V ADDR 

CNTR 

CONTROL ~ 

A4 

As 
As 
A7 

DR03 

lOGIC 

<=) J AND 
~ MODE _f 

~ SET 
REG_ 

READY 

HRO 

-- PRIORITY 
,., RESOLVER 

HlDA 

MEMR 
,., -

J 
MeMW 
AEN 

ADSTB 
INTERNAL 

I I BUS ....... TC 
MARK 
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BUS PARAMETERS 

Ta = O°Cto 70°C; VCC =fN ± 5%;GND =ov<D 
LIMITS 

UNIT TEST 
PARAMETER SYMBOL CONDITIONS MIN TYP MAX 

READ 

Adr or CS.\, Setup to Rd.\, TAR 50 ns 

Adr or CSt Hold from Rdt TRA 0 ns 

Data Access from Rd.\, TRDE 0 300 ns CL = 100pF 

DB->Float Delay from Rdt TRDF 150 ns CL = 100pF 

20 ns CL = 15pF 

Rd Width TRW 300 ns 

WRITE 

CS.\, Setup to Wr'\' TCW 300 ns 

CSt Hold from Wrt TWC 20 ns 

Adr Setup to Wr i TAW 20 ns 

Adr Hold from Wrt TWA 20 ns 

Data Setup to Wr.j. TOW 200 ns 

Data Hold from Wrt TWO 35 ns 

WrWidth TWWS 200 ns 

OTHER TIMING 

Reset Pulse Width TRSTW 300 ns 

Power SupplytlVCC) Setup to Reset.\. TRSTD 500 /-IS 

Signal Rise Time Tr 20 ns 

Signal Fall Time Tf 20 ns 

Reset to First IOWR TRSTS 2 tCY 

Note: <D All timing measurements are made at the following reference voltages unless specified 
otherwise: Input "1" at 2.0V, "0" at O.SV, Output "1" at 2.0V, "0" at O.BV. 

READ riMING 

CHIP SELECT 

ADDRESS BUS 

DATA BUS 

WRITE TIMING 

TCVV 
TWC 

CHIP SELECT \~ ""~ 

ADDRESS BUS )( _:K 
14--:--TAW- --.. I--IWA 

DATA BUS yt .oK 
f-- -TDW-!--TWD-

I/OWR 
~\ ~ 

~ .. .,V 
~ 

RES ET TIMING 
TRSTW - ~ 

r ~\ 
TRSTS TWWS 

RESET J .... 

I. TRSTD-

VCC ~ 

p.PD8257 

AC CHARACTERISTICS 
PERIPHERAL (SLAVE) MODE 

TIMING WAVEFORMS 
PERIP'HERAL (SLAVE) MODE 
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fLPD8257 

AC CHARACTERISTICS 
DMA (MASTER) MODE 

1840 

Ta = o°c to 70°C; VCC = +5V ±5%; GND = OV 

PARAMETER SYMBOL 

Cycle Time (Period) TCY 

Clock Active (High) To 

DROt Setup to O~ (SI, S4) TOS 

DRO~ Hold from H LOA t TOH 

HROt or ~Delay from ot (51,54) TOO 
(measured at 2.0V) 

! HROt or ~Delayfrom ot (51,54) TOOl I (measured at 3.3V) 

HLDAt or ~Setup to o~ (SI, 54) THS 

AENt Delay from O~ (51) TAEL 

AEN~ Delay from ot (SI) TAET 

Adr (AB) (Active) Delay from AENt (51) TAEA 

Adr (AB) (Active) Delay from 0 t (S1) TFAAB 

Adr (AB) (Float) Delay from ot (SI) TAFAB 

Adr (AB) (Stable) Delay from ot (Sl) TASM 

Adr (AB) (Stable) Hold from ot (51) TAH 

Adr (AB) (Valid) Hold from Rdt (Sl,SII TAHR 

Adr (AB) (Valid) Hold from Wrt (Sl, SI) TAHW 

Adr (DS) (Active) Delay from ot (S1) TFADB 

Adr (DB) (Float! Delay from ot (S2) TAFDB 

Adr (DB) Setup to Adr Sib~ (Si-S2j TASS 

Adr (DB) (Valid) Hold from Adr Stb~ (S2) TAHS 

Adr Stbt Delay from 8t (Sl) TSTL 

Adr Stb.J, Delay from 0 t (S2) TSTT 

Adr Stb Width (S 1·S2) TSW 

Rd~ or Wr (ExtH Delay from Adr Stbl TASC 
(S2) 

Rd./. or Wr (Ext}.J, Delay from Adr (DB) TDBC 
(Float) (S2) 

DACKt or ~Delay from Ol (S2, S1) and TAK 
TC/Mark t Delay from 0 t (S3) and 
TC/Mark~ Delay from ot (S4) 

Rd~ or Wr (ExtH Delay from ot (S2) and TDCL 
Wr.J. Delay from Of (S3) 

Rd t Delay from O.j. (S1, SI) and TDCT 
Wrt Delay from 0 t (S4) 

Rd or Wr (Active) from 0 f (S1) T£AC.. 

Rd or Wr (Float) from ot (SI) TAFC 

Rd Width (S2-S1 or SI) TRWM 

Wr Width (S3-S4) TWWM 

Wr (Ext) Width (S2·S4) TWWME 

READY Set Up Time to Of (S3, Sw) TRS 

READY Hold Time from ot (S3, Sw) TRH 

Notes: CD Load = 1 TT L 
@ Load = 1 TTL + 50pF 
@ Load = 1 TTL + (RL = 3.3K), VOH = 3.3V 

I 
Tracking Specification 

5 ~TAK < 50 ns 
6 ~TDCL < 50 ns 
7 ~ TDCT < 50 ns .. 

LIMITS TEST I 
MAX 

UNIT CONDITIONS MIN TYP 

0.330 4 folS 

150 .8TCY ns 

120 

0 @ 
160 ns CD 

250 ns @ 

100 ns 

300 ns CD 
200 ns CD 

20 ns @) 
250 ns @ 
150 ns @ 
250 ns @ 

TASM-50 @ 
60 ns @ 

300 ns @ 
300 ns 

;::::.. 

\6J 
TSTT+20 250 ns @ 

iOG ns @ 
50 ns @) 

200 ns CD 
140 ns CD 

TCy-loa ns @ 
70 ns @) 

20 ns @ 

250 ns CD® 

200 ns @@ 

200 ns @<V 

300 ns <V 
150 ns @ 

2TCY + ns @ 
TO-50 

TCy-50 ns @ 

2TCy-50 ns @ 
30 ns 

20 ns 
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TIMING WAVEFORMS 
DMA (MASTER)- MODE 

~CONSECUTIVE CYCLES AND BURST MODE SE~UENCE _,_ tl-----CONTROL OVERRIDE SEQUENCE 

51 51 I 50 I 51 I 52 I 53 I S4 I Sl I 52 I 53 I S4 I 51r-\J-V~ 54 I SI I SI I 50 

~r>;r'-'~'-'r\..Jj:!"~r-vV"\-J~ ~ 

NOT READY SEQUENCE~ 

"'-Sl I S2 I S3 I SW I sw I S4- I 51 51 I 51 

~~~ 
CLOCK 

To, 
S ~TCY - TO - TQ5--I1 u. 

DROo-3 "7 Ill: " i.. ')( 

- t-TDQ T
DQ

- .r- u. 
!-fRQ ., 

Ie- TQH JL , 
TH5 ~ 
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7i "-

TAEL_ j.i- - TAET 

HLDA 

AEN 'X :lI.. ... , 
TFAAB ... i r - ~A5M - TAFAB~ r--TAEA 

---- a: >-- - - -1),-« 
TFADB_ r- .. , 

" 
, 

r--- TH5 ~THS 

-X-T

AEL

_ 

~ 
" .J.' 

Ii-------
r-TAFDB TAH .. ~TAH5 ----- -f---- ----4 -------- ---- --I)--<===;~-------- --------c::::>--

U~~ T5TL_ r- - r-T5TT - r:-- TAS5 
F'~ J~ 

1- r ... TAK .... t.TAK---!_TA5C 
., 

JCc 
~ .1f '\. I '\. I '\. 

TF~C~ l- ... r-TDCT Ie--TRWM--! -II-"TDBC -I _TAHR --- Z .¥. .... -----~). Ii. "7 ------- " TDlCL- ~ L- ,--TDCT T - _TAFC -t r----TAHW DCL --- 11 .7 ....... -----4)- '-:.M-. ------- .~ 

TR5-~ ~t-- ~-~ 
TR5-=,", TRH r--TWWME 

" 
TWWM ---

M---

'K lt / " i.e. / '- .ll. ---

" 
-"'" '-----

" 
>----

------... ----------
--------

-----

f ---
'- I ---

-;"~TR5 I-

---

._,..".-....,.......,..,....--:;-

CLOCK 

DR 00-3 

HRQ 

HLDA 

AEN 

ADDO_7 
(LOWER ADR) 

DATAo-7 
(UPPER ADR) 

ADR STB 

DACKo-3 

MEMRDII/O RD 

MeMWR/I/O WR 

TAK-

TC/MARK __ _ 

READY 

E'--t---;~: c-\ I \ ---TC/MARK c--\ U 
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fLPD8257 

DMA OPERATION Internally the 8257 contains six different states (SO, S1, S2, S3, S4 and SW), the 

DMA OPERATION 
STATE DIAGRAM 

1842 

-duration of each state is determined by the input clock. In the idle state, (S1), no DMA 
operation is being executed. A DMA cycle is started upon receipt of one or more DMA 
Requests (DROn), then the 8257 enters the SO state. During state SO a Hold Request ,/ 
(HRO) is sent to the 8080 and the 8257 waits in SO until the 8080 issues a Hold 
Acknowledge (HLDA) back. During SO, DMA Requests are sampled and DMA priority 
is resolved (based upon either the fixed or priority scheme). After receipt of H LOA, the 
DMA Acknowledge line (DACKn) with th~ highest priority is driven low selecting that 
particular peripheral for the DMA cycle. The DMA Request line (DROn) must remain 
high until either a DMA Acknowledge (DACKn) or both DACK n and TC (Terminal 
Count) occur, indicating the end of a block or sector transfer (burst mode). 

The DMA cycle consists of four internal states; S1, S2, S3 and S4. If the access time 
of the memory or I/O device is not fast enough to return a Ready command to the 
8257 after it reaches state S3, then a Wait state is initiated (SW). One or more than 
one Wait state occurs until a Ready signal is received, and the 8257 is allowed to go 
into state S4. Either the extended write option or the DMA Verify mode may 
eliminate any Wait state. 

If the 8257 should lose control of the system bus (Le., H LOA goes low) then the 
current DMA cycle is completed, the device goes into the S 1 state, and no more 
DMA cycles occur until the bus is reacquired. Ready setup time {tRsL write setup 
time (tOW), read data access time (tRD) and H LOA setup time (tOS) should all be 
carefully observed during the handshaking mode between the 8257 and the 8080. 

During DMA write cycles, the I/O Read (I/O R) output is generated at the beginning 
of state S2 and the Memory Write (MEMW) output is generated at the beginning of 
S3. During DMA read cycles, the Memory Read (MEMR) output is generated at the 
beginning of state S2 and the I/O Write (I/O W} goes low at the beginning of state S3. 
No Read or Write control signals are generated during DMA verify cycles. 

RESET 

Notes: CD HRO is set if OROn is active. 
@ HRO is reset if OROn is not active. 
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RDYIN 

RESIN 

...E. 
-2.. 
-3..c 

INT~ 

no~'NTE~ 
14 T,5 

5 19 • 

4 23 
1 12 

8224 

8080A 

HOLD 
HlDA 
DBIN 

WR 

SYNC 
READY 
RESET 

<1>1 "'2 

11 22t "I 10 

STsTB 7 

<1>2 (TTL) 

6 
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25 
26 
27 
29 
30 
31 
32 
33 
34 
35 
1 
40 
37 
38 
39 
36 

13 
21 
17 
18 

10 
9 
8 
7 
3 
4 
5 
6 

~3 4 2 

15 13 

17 16 
12 11 
10 9 
6 5 

19 18 
21 20 
8 8228 7 

MEMR 
24 

MEMW h. :16 

I/OR 25 

I/OW ..... 27 
.", INTA 23 

BUSEN 

22 

CHIP SELECT 
READY 

DISABLE I/O 
ADDRESS BUS 

fc.PD8257~ 
TYPICAL 8257 
SYSTEM INTERFACE SCHEMATIC 

7 10 

HlDA HRQ 

~ 
• 22-

28 
27 
26 
23 
22 
21 

3 
4 

8257 
1 
2 

13 
RESET 

12 
11 

ClK 
CS 

6 READY 

IAEN ADSTE 

9 8 

13 11 

DS2 STB 

.....1. 
~ 

L-...-...2. 
9 

16 
8212 

18 
20 
22 

VCC~ CCR 
MD DSl 

2 jl 
GND ,. 

~ 
lL-
~ 
35 
37 
38 
39 
40 

19 
25 

18 
24 

17 
14 

16 

15 

36 

5 

4 

6 
8 
10 

15 
17 
19 
21 

AO 
I 

I 
I 
II ADDRESS· 

BUS 

I 
I 
I 
I 

A 15 

CONTROL 
BUS 

DRGo 
DACKO 

DRQl 

BACK1 

DRQ2 
DACK2 

DRQ3 

DACK3 

TC 

MARK 

1843 

f/) 
'--'0> 
+-' 
::l 
0.. 
E 
0 
0 
0 
'-

".9' 
~ 
() 
W 
Z 



en 
'-
Q) ...... 
::J 
0. 
E 
o 
o 
o 
'-o 
~ 
o 
w 
Z 

p,PD8257 

ABSO LUTE MAXI MUM Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to +70°C 
RATI NGS* Storage Temperature .. , ' ............................ - 65°C to +150°C 

Voltage on Any Pin ............................. -0.5 to +7 Volts <D 
Power Dissipation .......... . 1 Watt 

Note: <D With Respect to Ground 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

DC CHARACTERISTICS Ta = oOe to +70
0

e; Vee = +5V ± 5%; GND = OV 

CAPACITANCE 

PACKAGE OUTLINE 

1844 

PARAMETER SYMBOL 

Input Low Voltage V IL 

Input High Voltage V IH 

Output Low Voltage VOL 

Output High Voltage VOH 

HRG Output High Voltage VHH 

Vee eurrent Drain lee 

Input Leakage IlL 

Output Leakage During Float IOFL 

Note: CD Vee> VOUT > GND + 0.45V 

Ta = 25°C; VCC = GND = OV 

PARAMETER SYMBOL 

I nput Capacitance CIN 

I/O Capacitance CliO 

A 

LIMITS 
UNIT TEST CONDITIONS 

MIN. TYP. MAX. 

-0,5 0.8 Volts 

2.0 Vee + 0.5 Volts 

0.45 Volts IOL = 1.6 rnA 

I 2.4 

I 
Vee I Volts 'OH = -150 pA for AB, 

I 
I I DB and AEN 

IOH = -80 pA for others 

3.3 Vee Volts IOH = -80 pA 

120 rnA 

10 pA V IN = Vee 

10 pA vOUTCD 

LIMITS 
UNIT TEST CONDITIONS 

MIN. TYP. MAX. 

10 pF fc = 1 MHz 

20 pF Unmeasured pins 
retu rned to G N D 

---K----; 
-L~ 

~--------------------------------------~II-T j; \1 
I J - ------ --

LJ I I I , 1 

II Irl~lr! I-~G M" 
U ~F~ U U U ~ C _ + ' --L 00 _ 150..j .-

ITEM 

A 

B 

e 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 

----- --.---------E---------------------------~ 

MILLIMETERS INCHES 

51.5 MAX 2.028 MAX 

1.62 0.064 

2.54 ± 0.1 0.10 ± 0.004 

0.5 ± 0.1 0.019 ± 0.004 

48.26 1.9 

1.2 MIN 0.047 MIN 

2.54 MIN O.10MIN 

0.5MIN 0.019 MIN 

5.22 MAX 0.206 MAX 

5.72 MAX 0.225 MAX 

15.24 0.600 

13.2 0.520 
+ 0.1 + 0.004 

0.25 
- 0.05 0.010 

- 0.002 

SP825)-8-77-GN-CAT 
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NEC_me. _ fLPD8253 

PROGRAMMABLE INTERVAL TIMER· 

DESCRIPTION 

The NEC J,LPD8253 is a fully programmable, multi-mode, 16-bit counter/timer. It is designed, as a general purpose device capable 

of interfacing directly to an 8080 microprocessor system as an array of I/O ports. The J,LPD8253 can generate accurate time 

delays under the control of system software. It contains three independent 16-bit counters which can be clocked at rates from 

DC to 2 MHz. 

FEATURES PIN CONFIGURATION 

• Three Independent 16-Bit Counters 07 VCC 

• DC to 2 MHz 06 WR 

• Programmable Counter Modes 05 RO 

• Count Binary or BCD 
04 CS 

D3 A1 

• Single +5V Supply 02 J.,LPD AO 

• 24 Pin Dual-In-Line Package 01 
8253 ClK 2 

• +5V NMOS Technology DO OUT 2 

ClK 0 GATE 2 

aUTO ClK 1 

GATEO GATE 1 

GNO OUT 1 

NEC mlcrocomputers,IOc. 
~OO~[~I~~illOOW 

fLPD8255A 

PROGRAMMABLE PERIPHERAL INTERFACE 

DESCRIPTION 

The NEC J,LPD8255A is a programmable peripheral interface device having 24 programmable I/O pins. It is directly compatible 

with the 8080 microprocessor system, and normally. no extra logic is required to interface to the 8080A. The system software 

can individually program each of the 24 I/O pins into two groups of twelve for the three major modes of operation. 

FEATURES PIN CONFIGURATION 

• Completely TTL Compatible PA3 PA4 
PA2 PA5 

• Fully Compatible with NEC J,LP Families PAl 38 PA6 
PAo 37 PA7 

• Direct Bit Set/Reset Capabilities Easing Control HLl 36 WR 
CS 35 RESET 

Application Interface GNO 34 DO 
A1 33 01 

• 40 Pin Dual-In-Line Package AO 32 0:;> 
PC7 10 j.lPD 31 03 

• Reduces System Package Count PC6 11 8255A 30 04 
PC5 12 29 05 

• Capabilities to Drive Darlington Pairs PC4 13 28 06 
PCo 14 27 07 
PC1 15 26 VCC 
PC2 16 25 PB7 
PC3 17 24 PB6 
PBo 18 23 PB5 

PB1 19 22 PB4 

PB2 20 21 PB3 

©IC MASTER' 1978 1845 
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JLPD8259 

PROGRAMMABLE INTERRUPT CONTROLLER 

DESCRIPTION 

The NEC J.LPD8259 is a programmable interrupt controller which can handle up to eight vectored priority interrupts in an 8080 
microprocessor system. It can be cascaded to extend the vectored priority interrupt capability to 64 without extra circuitry. It is 
system software programmable with a selection of priority algorithms available which can be dynamically changed at any time. 

FEATURES PIN CONFIGURATION 

es Vec 
WR AO 

• Eight Level Priority Controller 

• Expandable to 64 Levels 

• Programmable Interrupt Algorithms 
RO INTA 

• Individual Request Mask Capability 07 IR7 

• Singlt: +bV Supply 06 IR6 

Os IRS 

°4 
J,LPD 

IR4 
8259 

• Static Circuitry (No Clock) 

03 IR3 

°2 IR2 

°1 IR1 

DO IRO 

CASO INT 

CAS 1 SP 

GNO CAS 2 
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NEC 1& ~rnff~l~millillYl 

SINGLE CHIP 8·BIT N·CHANNEL MICROPROCESSOR 
DESCRIPTION 

J-LPD8085 

The NEC ,uPDSOS5 is the next generation single chip S-bit microprocessor. It provides full software compatibility with the 
SOSOA but with an improved, higher system speed. The ,uPDSOS5's higher level of system integration allows the functions of 
the ,uPDS224 (clock generator) and the ,uPDS22S (system controller) to be incorporated into its design. Together with the 
,uPDS155/S156 (2K RAM) and the ,uPDS355/S755 (16K ROM/EPROM) a minimum system can be configured using just 
three IC's. The DATA BUS of the ,uPDSOS5 mUltiplexes the S-bit address bus and the S-bit data bus to achieve greater system 

. throughput. The ,uPDS155/S156 and the ,uPDS355/S755 memory products have on-chip address latches which provide direct 
interfacing to the ,uPDSOS5. 

FEATURES 

• Single +5V Supply 

• 1.3,us Instruction Cycle 

.• On-Ch ip System Controller 

• 100% Software Compatibility with the ,uCOM-S Family 

• On-Chip Clock Generator (with External Crystal 
or RC Network) 

• Four Vectored Interrupts (One is Non-Maskable) 

• Serial In/Serial Out Port 

• Decimal, Binary and Double Precision Arithmetic 

• Direct Addressing Capability to 64K Bytes of 
Memory 

PIN CONFIGURATION 

x, VCC 
X2 

HOLD 

RESET OUT HlDA 

SOD ClK (OUT) 

SID RESET IN 

TRAP . READY 

RST 7.5 101M 
RST 6.5 SI 
RST 5.5 Ri5 

INTR ViR 
INTA ALE 

ADO So 

AD, A'5 
AD2 A'4 
AD3 A'3 
AD4 A'2 
AD5 A" 
AD6 AlO 

AD7 Ag 

Vss AS 

NEC Imroc.urs,lOG. ~m~[~~~~illmW 

2048 BIT STATIC MOS RAM WITH 1/0 PORTS AND. TIMER 
DESCRIPTION 

}LPD8155 
}LPD8156 

The NEC ,uPDS155 and ,uPDS156 204S-bit Static Random Access Memories are organized as 256 x S and are fully compatible 
with the ,uPDSOS5 microprocessor system. Three I/O pins allow programmable status and handshaking capabilities with the 
processor. The on-chip 14 bit counter timer is fully programmable by the system software. 

FEATURES PIN CONFIGURATION 

• 256 Words x S Bits Organization PC
3 Vcc 

PC4 PC2 
TIMER IN PC, • 400 ns Access Time (No Wait States Required) 

RESET PCo 
PC5 

5 PB7 
TIMER bUT 6 PB

6 

• Multiplexed Address and Data Bus 

101M PB5 
CEjCE PB4 

• Programmable 14 Bit Binary Counter/Timer 
Ri5 IlPD PB

3 
WR 10 8155/ PB2 

• 1 Programmable 6 Bit I/O Port 
ALE 11 

8156 PB, 

ADO 12 PB
O 

• 2 Programmable S Bit I/O Ports 
AD1 13 PA

7 
AD2 14 PA

6 
AD3 15 PA5 
AD4 16 PA4 
AD5 17 PA3 
AD6 18 PA2 
AD7 PAl 

VSS PA
O 
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NEe IICnca.ars,llC. ~OO~[~~~~ffiOOW 
J.LPD8355 

J.LPD8755 

16,384 BIT ROM WITH 110/16,384 BIT EPROM WITH 110 

DESCRIPTION 

The NEC pPD8355 is a 16,384 bit Read Only Memory with I/O organized as 2048 words x 8 bits. The /lPD8755 is a 
16,384 bit erasable and electrically programmable Read Only Memory. Access time for both devices is 400 ns so no wait state 
are required in the processor. There are two separately programmable, 8 bit wide I/O ports for interfacing to the processor. 

FEATURES 

• 2048 Words x 8 Bits 

• Single +5V Power Supply 

• Internal Address Latch 

• 2 General Purpose 8 Bit I/O Ports 

~ Mu!tip!exed Address and Data Bus 

• Direct Compatibility with /lPD8085 and /lPD8048 

PIN CONFIGURATlONS 

CE VCC PROG AND CE Vcc 
CE PB7 CE PB7 

ClK PB6 ClK PB6 
RESET PB5 RESET PB5 

N.C. (NOT CONNECTED) PB4 VDD PB4 
READY PB3 READY PB3 

101M PB2 101M PB2 

lOR PBl lOR PBl 

RD PBo RD PBo 
jQvij pPD PA7 lOW /lPD PA7 

ALE 8355 PA6 ALE 8755 PA6 

ADO PA5 ADO PA5 

ADl PA4 ADl PA4 

AD2 PA3 AD2 PA3 

AD3 PA2 AD3 PA2 

AD4 PAl AD4 PAl 

AD5 PAo AD5 PAO 

AD6 AlO AD6 AlO 

AD7 Ag AD7 Ag 

Vss AS Vss AS 

1848 ©IC MASTER 1978 
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SINGLE COMPONENT 8·BIT MICROCOMPUTER 

DESCRIPTION 

~OO~U~[iVi}~~rnw 
J.LPD8048 
fLPD8748 
fLPD8035 

The NEC /1PD8048/8748/8035 are complete, single-chip, NMOS microcomputers requiring only a single +5V power supply. TherE 
are three interchangeable microcomputers in this family to allow the user maximum freedom in systems implementation. In addi
tion,if system expansion is necessary, the /1PD8048/8748/8035 are fully compatible with NEC's family of 8080A peripherals 
including memory devices. 

The on-chip features of the /1PD8048 include 1 K x 8 bits of Read Only Memory for firm program storage, 64 x 8 bits of Random 
Access Memory which can be used as a scratch pad, 27 I/O lines, an 8-bit counter/timer and clock, oscillator and clock driver 
circuitry requiring only an off-the-chip crystal. 

The /1PD8035 is functionally and pin-for-pin compatible with the /1PD8048 but without the 1 K x 8 bit ROM. which is intended 
for use with external memory. 

The /1PD8748 is also fully compatible with both the /1PD8048 and J.lPD8035. In this device the 1 K x 8 bit ROM has been 
replaced with a 1 K x 8 bit erasable, electrically programmable ROM to provide the user with the flexibility of changing the 
program memory contents. 

FEATURES 

• 8 Bit Parallel Processor, ROM, RAM, I/O in Single Package 

• Interchangeable ROM and EPROM Versions 

• Single +5V Supply 

• 2.5 J.lsec and 5.0 /1sec Cycle Versions 
All Instructions 1 or 2 Cycles 

• Over 90 Instructions: 70% Single Byte 
None Over Two Bytes 

• 1 K x 8 ROM/EPROM, 64 x 8 RAM, 
27 I/O Lines 

• Programmable Counter/Timer 

• Easily Expandable Memory and I/O 

• Single Level Interrupt 

• Compatible with J.lCOM-8 Series Peripherals 

©IC MASTER 1978 

PIN CONFIGURATION 

TO vcc 
XTALl Tl 
XTAL2 P27 
RESET P26 ss P25 

INT P24 
EA P17 
RD J,LPD P16 

Ps"EN 8048/ P15 
WR 8748/ P14 

ALE 
8035 

P13 
DBO P12 
DBl Pll 
DB2 Pl0 
DB3 v DD 
DB4 PROG 
DB5 P23 
DB6 P22 
DB7 P21 

vss P20 
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fL PB2901 4-BIT MICROPROCESSOR SLICE 
DESCRIPTION 

The NEC j1PB2901 is a four-bit microprocessor slice, with an expandable bus structure extending interface capabilities to all 
other members of the j1PB2900 series family. The internal functions of the j1PB2901 include an eight-function ALU, sixteen 
addressable registers using separate read and read/write address busses, an auxiliary register and shifting logic. 

Other members of the j1PB2900 series family are: 
j1PB2902 ....... 4-Bit Carry Look-Ahead 
j1PB2909 ....... 4-Bit Microprogram Sequencer 
j1PB2911 ....... 4-Bit Microprogram Sequencer 
j1PB2905 ....... OC Bus Transceiver with Tri-State Receiver 

j1PB2906 ....... OC Bus Transceiver with Parity 
pPB2907 ....... OC Bus Transceiver with Parity and Tri-State Receiver 
j1PB2915 ....... Tri-State Bus Transceiver with Tri-State Receiver 
j1PB2916 ....... Tri-State Transceiver with Parity 
j.lPB2917 ....... Tri-State Bus Receiver with Parity and Tri-State Receiver, 
J.lPB2918 ....... 4-Bit D-Register with Standard and Tri-State Output 

FEATURES 

• 4-Bit CPU Slice 

• Standard 40 Pin Dual-tn-Line Package 

• Register-to-Register, Read/Modify!Write 
Time of 150 ns (Worst Case) 

NEe Ilcroco.uters,lnc. 

• 8 Function ALU 

• 16 Working Registers 

• Auxiliary Register 

• Shifting Logic 

SINGLE CHIP 8-BIT MICROPROCESSOR 
DESCRIPTION 

~rn~[~~~~ffirnw 
JLPDZ-80 

The NEC j1PDZ-80 is a third generation, N-Channel microprocessor providing many advancements over second generation micro
processors. The j1PDZ-80 proc~ssor offers a savings in systems throughput and reduced memory requirements through its 
expanded 158 software instruction set, while maintaining software compatibility with the 8080A. The expanded instruction 
set allows for a higher level of system operation by providing for memory-to-memory block transfers, bit manipulation and 
sampling in any register or memory location, enhanced 16-bit and BCD arithmetic, new I/O features such as I/O block transfers 
and expan~p.d addressing modes (indexed and relative). 

The j1PDZ-80 provides all the control and refresh control signals for interfacingwith most 4K static or dynamic memories. Only 
an external address decoder is needed for the static memories' chip selects. In addition, seventeen registers and 208 bits of pro
grammer usable Read/Write memory on-chip all contribute to the power and ~ersatility of this device. 

FEATURES 
• 158 Instructions (Including all 78 Instructions of the 

8080A) 
17 Internal Register 

• Three Modes of Fast Interrupt Response and a 
Non-Maskable Interrupt 

• Direct Interface with Standard Speed Dynamic or 
Static Memories 

• 1.6 JJS Instruction Execution Time 
Single +5V Supply 

• Single-Phase TTL Clock 
• TTL Compatible Tri-State Address and Data Busses 

1850 

PIN CONFIGURATION 
All 

A12 

A13 

A14 A7 

A15 A6 
.p 

A4 

A1 

+5V AO 

02 GNO 

28 RFSH 

M1 
01 RESET 

INT 
NMI 

HALT 

MREO 

lORO 20 
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DESCRIPTION 
The 4-bit bipOlar microprocessor slice is 
designed as a high-speed cascadable ele
ment intended for use in CPUs, peripheral 
controllers, programmable microproces
sors and numerous other applications. The 
microinstruction flexibility of the 2901-1 will 
allow efficient emulation of almost any dig
ital computing machine. 

. The device, as shown in the block diagram 
below, consists of a 16-word by 4-bit 2-port 
RAM, a high-speed ALU, and the associated 
shifting, decoding and multiplexing circuit
ry. The 9-bit microinstruction word is or
ganized into 3 groups of 3 bits each and 
selects the ALU source operands, the ALU 
function, and the ALU destination register. 
The microprocessor is cascadable with full 
look-ahead or with ripple carry, has three
state outputs, and provides various status 
flag outputs from the ALU. Advanced low
power Schottky processing is used to fabri
cate this 4Q-lead LSI Chip. 

BLOCK DIAGRAM 

FEATURES 
• SOns cycle time 
• 2-address architecture 

Independent simultaneous access to 2 
working registers saves machine cycles 

• 8-functlon ALU 
Performs addition, 2 subtraction opera
tions, and 5 logic functions on 2 source 
operands 

• Flexible data source selection 
ALU data Is selected from 5 source ports 
for a total of 203 source operand pairs 
for every ALU function 

• left/right shiH Independent of ALU 
Add and shiH operations take only 1 
cycle 

• 4 status flags 
Carry, overflow, zero, and negative 

• Expandable 
Connect any number of 2901-1's togeth
er for longer word lengths 

• Mlcroprogrammable 
3 groups of 3 bits each for source oper-, 
and, ALU function, and destination con
trol 

n~. ----------~------__. 

• .. ·tREADI 
ADDRESS 

" CREAOIWAITEI 
ADDRESS 

DIRECT +-r===~1 
OATA IN 
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PIN CONFIGURATION 

I PACKAGE 

A2 

16 

IS 

RAM3. 

RAMO 

Vee 

10 

11 

12 

CP 

N2901-1 - I 

Y2 

OVR 

Cn+4 

G 
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PIN DESIGNATION 
PIN SYMBOL NAME AND FUNCTION TYPE 

1-4 ,Ao-A3 A Address Active high 
The 4 address inputs to the register stack used to select 1 register whose contents are 
displayed through the A port. Ao is the LSB. 

17-20 Bo-B3 B Address Active high 
The 4 address inputs to the register stack used to select 1 register whose contents are 
displayed through the B port and into which new data can be written when the clock goes 
LOW. Bo is the LSB. 

12-14, 10-18 Instruction Control Active high 

26-28, The 9 instruction control lines to the 2901-1 used to determined what data sources will be 
5-7 applied to the ALU (1012), what function the ALU will perform (1345), and what data isto be 

deposited in the 0 register or the register stack (lS78)' 

8 RAM3 Shift Line Three-state 
16 0 3 A shift line at the MSB of the 0 register (03) and the register stack (RAM3)' Electrically Active high 

these lines are three-state outputs connected to TTL inputs internal to the 2901-1. When 
the destination code on iS78 indicates a left (up) shift (octaI60r7) thethree-stateoutouts 
are enabled and the MSB of the 0 register is available on the 0 3 and the MSB of the ALU 
output is avai!able or. the RAM3 pin. Otherwise, the three-state outputs are off (high-
impedance) and the pins are electrically LS-TTL inputs. When the destination code calls 
for a right (down) shift, the pins are used as the data inputs to the MSB of the 0 register 
(octal 4) and RAM (octal 4 or 5). 

9 RAMo Shift Line Active high 
21 0 0 Shift lines similar to 0 3 and RAM3, at the LSB of the 0 register and RAM. These pins are 

tied to the 0 3 and RAM3 pins of the adjacent device and are used to transfer data between 
devices for left and right shifts of the 0 register and ALU data. 

22-25 0 0-03 Direct Data Inputs Active high 
A 4-bit data field which may be selected as one of the ALU data sources for entering data 
into the 2901-1. Do is the LSB. 

36-39 YO-V3 Data Out Three-state 
The 4 data outputs of the 2901-1. These are three-state output lines. When enabled, they Active high 
display either the 4 outputs of the ALU or the data on the A port of the register stack, as 
determined by the destination code Is78 . Yo is the LSB. 

40 OE Output Enable Active low 

When OE is High, the Y outputs are disabled; when OE is Low, the Y outputs are active 
(high or low). 

32,35 G,P Carry Generate, Propagate Active low 
The carry generate and propagate outputs of the 2901-1. These signals are used with the 
N74S182 for carry-Iookahead. See Table 7 for the logic equations. 

34 OVR Overflow Active high 

en This pin is logically the Exclusive-OR of the carry-in and carry-out of the MSB of the 
U ALU. At the most significant end of the word, this pin indicates that the result of an ... arithmetic two's complement operation has overflowed into the sign-bit. See Table 7 for Q) 
C logiC equation. 
0> 

en 11 F=O F=O Active high 

This is an open collector output which goes High (off) if the data on the 4 ALU outputs 
FO-3 are all low. In positive logic, it indicates the result of an ALU operation is zero. 

~ 29 Cn Carry In Active high 

~ 33 _ C n +4 Carry Out (See Table 7 for logic equations.) Active high 

~ 15 CP Clock Active high 

~ The 0 register and register stack outputs change on the clock Low-te-High transition. 
[. The clock Low time is internally the write enable to the 16X4 RAM which comprises the 
~ 
~ 

"master" latches of the register stack. While the clock is Lqw, the "slave" latches on the 

: .~ RAM outputs are closed, storing the data previously on the RAM outputs. This allows 
7:: synchronous master-slave operation of the register stack. 

~ 
r- . S!!IllbGS 

1852 @IC MASTER 1978 



SYSTEM DESCRIPTION 
A detailed block diagram of the bipolar 
microprogrammable microprocessor struc
ture is shown in Figure 1. The circuit is a 4-
bit slice cascadable to any number of bits. 
Therefore, all data paths within the circuit 
are 4 bits wide. The two key elements in the 
Figure 1 block diagram are the 16-word by 
4-bit 2-port RAM and the high-speed ALU. 

Data in any of the 16 words of the Random 
Access Memory (RAM) can be read from the 
A port of the RAM as controlled by the 4-bit 
A address field input. Likewise, data in any 
of the 16 words of the RAM as defined by the 
8 address field input can be simultaneously 
read from the 8 port of the RAM. The same 
code can be applied to the A select field and 
B select field in which case the identical file 
data will appear at both the RAM A port and 
B port outputs simultaneously. 

When enabled by the RAM write enable 
(RAM EN), new data is always written into 
the file (word) defined by the B address field 
of the RAM. The RAM data input field is 

>----'~ q- 1 < 
r-=--

~~ J.IN J.IN J.IN J.IN 
MUX MUX MUX MUX 

03 02 01 

driven by a 3-input multiplexer. This con
figuration is used to shift the ALU output 
data (F) if desired. This 3-input multiplexer 
scheme allows the data to be shifted up 
(left) 1 bit position, shifted down (right) 1 bit 
position, or not shifted in either ·direction. 

The RAM A port data outputs and RAM B 
port data outputs drive separate 4-bit 
latches. These latches hold the RAM data 
while the clock input is low. This eliminates 
any possible race conditions that could 
occur while new data is being written into 
the RAM. 

The high-speed Arithmetic Logic Unit 
(ALU) can perform 3 binary arithmetic and 5 
logic operations on the two 4-bit input 
words Rand S. The R input field is driven 
from a 2-input multiplexer, while theS input 
field is driven from a 3-input multiplexer. 
Both multiplexers also have an inhibit capa
bility; that is, no data is passed. This is 
equivalent to a "zero" source operand. 

Referring to Figure 1, the ALU R-input mul
tiplexer has the RAM A port and the direct 

DETAILED 2901-1 BLOCK DIAGRAM 

" RAMO 1 

-

.A J 

29111 
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data inputs (D) connected as inputs. Like
wise, the ALU S input multiplexer has the 
RAM A port, the RAM 8 port and the Q 
register connected as inputs. 

This multiplexer scheme gives the capabili
ty of selecting various pairs of the A, B,D, Q 
and "0" inputs as source operands to the·· 
ALU. These 5 inputs, when taken 2 at a time, 
result in 10 possible combinations of source 
operand pairs. These combinations include· 
AB,AD,AQ,AO, BD,BQ,BO,DQ,DOand 
QO. It is apparent that AD, AQ and AO are .. 
somewhat redundant with BD, 8Q and 80 > 

in that if theA address and B address are the 
same, the identical function results. Thus, 
there are only 7 completely non-redundant 
source operand pairs for the ALU. The 2901-
1 ·microprocessor implements 8 of these 
pairs. The microinstruction inputs used to 
select the ALU source operands are the '0' 

11, and 12 inputs. The definition of 10,1 1, and 12 
for the 8 source operand combinations are 
as shown in Table 1. Also shown is the octal 
code for each selection. 

i ~ 
I ~ ° 

i , I:: SS A2 

A3 

AWOR 
ADORE 

DO 

16 BIT BY 4 BIT 2 PORT RAM 

A3 A2A1Ao WE 
RAM 
EN B3B2B,So 

r 
I I I I I 

~I I I °3 

Y~r'fj'ffj'ffj,;,~Jf i B B I ~ WORDL 
ADDRESS MUX MUX MUX MUX t 

! 
I 

CLOCK 
CP 

A LATCH 
E 
AoA,l.A2A3 

-~ 

.~ 

t T 01 DIREC 
DATA 
INPUT S 02 

03 

~ 
mu-2.IN I 2.IN 2.IN i 2.IN J.IN ~N J.IN J.I~. 

I 
MUX MUX MUX MUX MUX MUX MUX MUX 

. I I 

THREE 
STATE 
CONTRO 
i5£ 

L 

FUNCTION 
R3 R2 R1 

DECDDE 

~ F3 

I 

I 

• 
2·IN 2·IN 2·IN 2·IN 
MUX MUX MUX MUX 

+ , f 
Yo 
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RO S3 S2 S1 So 
ARITHMETIC LOGIC UNIT (Atu) 

F2 F1 FO 

1 

'I[ L" F=O 
IO/C) 

Figure 1 

Si!lIOliC!i 

03 02 01 Do 
I. ALU 

CP o REGISTER OEN ! IDESTINATION 
DECODE 

Q3 Q2 0, 00 

I [[ 
I 
I 
! 

~" SOURCE I OPERAND I, 
DECODE . 12 

G 
P 
Cn +4 
OVR 

I 
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MICROCODE 
ALU SOURCE 
OPERANDS 

12 11 

L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 

10 
Octal 

R 
Code 

L 0 A 
H 1 A 
L 2 0 
H 3 0 
L 4 0 
H 5 D 
L 6 D 
H 7 D 

Table 1 ALU SOURCE 
OPERAND CONTROL 

S 

a 
B 
a 
B 
A 
A 
a 
0 

The 2 source operands not fully described 
as yet are the D input and a input. The D 
input is the 4-bit wide direct data field input. 
This port is used to insert all data into the 
working registers inside the device. Like
wise, this input can be used in the ALU to 
modify any of the internal data files. The 0 
register is a separate 4-bit file intended 
primarily for multiplic"ation and division rou
tines but it can also be used as an accumula
tor or holding register for some applica
tions. 

The ALU itself is a high-speed 
arithmetic/logic operator capable of per
forming 3 binary arithmetic and 5 logic 
functions. The 13, 14, and 15 microinstruction 
inputs are used to select the ALU function. 
The definition of these inputs is shown in 
Table 2. The octal code is also shown for 
reference. The normal technique for cas
cading the ALU of several devices is in a 
look-ahead carry mode. Carry generate, G, 

. and carry propagate, P, are outputs of the 
device for use with a carry-Iook-a head
generator such as the N74S182. A carry-out, 
C n + 4, is also generated and is available as 
an output for use as the carry flag in a status 
register. Both carry-in (C n) and carry-out 
(C n+4) are active high. 

MICRO CODE 

L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 

Octal 
Code 

o 
1 
2 
3 
4 
5 
6 
7 

ALU 

Function 

R Plus S 
S Minus R 
R Minus S 
RORS 
RANDS 
RANDS 
REX-OR S 
REX-NOR S 

Symbol 

R+S 
S-R 
R-S 
RVS 
R I\S 
RI\S 
R'VS 

1W"S 

Table 2: ALU FUNCTION CONTROL 

The ALU has three other status-oriented 
outputs. These are F3, F = 0, and overflow 
(OVR). The F3 output is the most significant 
(sign) bit of the ALU and can be used to 

1854 

9.'.1 

N2901-1 - I 

MICRO CODE 
RAM o REGISTER y RAM Q 

FUNCTION FUNCTION OUT- SHIFTER SHIFTER 

I. 17 I. 
Octal 

Shift Load Shift Load 
PUT RAMo RAM3 0 0 0 3 

Code LOIRI LI/RO LOIRI Ll/RO 

L L L 0 X None None F-O F X X X X 

L L H 1 X None X None F X X X X 

L H L 2 None F-B X None A X X X X 

L H H 3 None F-B X None F X X X X 

H L L 4 
Right 

F/2 - B 
Right 

0/2 -0 F Fo IN3 0 0 IN3 (Down) (Down) 

H L H 5 Right 
F/2 - B X None F Fo IN3 0 0 X (Down) 

H H L 6 
Left 

2F - B 
Left 

2Q- a F INo F3 . INo 0 3 (Up) (Up) 

H H H 7 
Left 

2F - B X None F INo F3 X 0 3 (Up) 

x = Don't care. Electrically, the shift pin is a TIL input internally connected to a three-state output which 
is iii the high-impedance state. 

Table 3 ALU DESTINATION CONTROL 

determine positive or negative results with
out enabling the three-state data outputs. F3 
is non-inverted with respect to the sign bit 
output Y 3' The F = 0 output is used for zero 
detect. It is an open-collector output and 
can be wire OR'ed between microprocessor 
slices. F = 0 is high when all F outputs are 
low. The overflow output (OVR) is used to 
flag arithmetic operations that exceed the 
available two's complement number range. 
The overflow output (OVR) is high when 
overflow exists. That is, when C n+3 and 
Cn+4 are not the same polarity. 

The ALU data output is routed to several 
destinations. It can be a data output of the 
device and it can also be stored in the RAM 
or the a register. Eight possible combina
tions of ALU destination functions are avail
able as defined by the Is, 17, and 18 microin
structon inputs. These combinations are 
shown in Table 3. 

The 4-bit data output field (Y) features 
three-state outputs and can be directly bus 
organized. An output control (OE) is used to 
enable the three-state outputs. When OE is 
high, the Y outputs are in the high
impedance state. 

A 2-input multiplexer is also used at the data 
output such that either the A port of the 
RAM or the ALU outputs (F) are selected at 
the device Y outputs. This selection is con
trolled by the 16, 17, and 18 microinstruction 
inputs. Refer to Table 3 for the selected 
output for each microinstruction code com
bination. 

As was discussed previously, the RAM in
puts are driven from a 3-input multiplexer. 
This allows the ALU outputs to be entered 

Si.!lDItICS 

non-shifted, shifted up (left) one position 
(X2) or shifted down (right) one position 
(+2). The shifter has 2 ports; one is labeled 
RAMo and the other is labeled RAM3. Both of 
these ports consist of a buffer-driver with a 
three-state output and an input to the multi
plexer. Thus, in the shift up mode, the RAM3 
buffer is enabled and the RAMo multiplexer 
input is enabled. Likewise, in the shift down 
mode, the RAMo buffer and RAM3 input are 
enabled. In the no-shift mode, both buffers 
are in the high-impedance state and the 
multiplexer inputs are not selected. This 
shifter is controlled from the Is, 17 , and 18 
microinstruction inputs as defined in Table 
3. 

Similarly, the a register is driven from a 3-
input multiplexer. In the no-shift mode, the 
multiplexer enters the ALU data into the a 
register. In either the shift-up or shift-down 
mode, the multiplexer selects the a register 
data appropriately shifted up or down. The 
o shifter also has 2 ports; one is labeled 0 0 

and the other is 0 3, The operation of these 2 
ports is similar to the RAM shifter and is also 
controlled from Is, 17 , and 18 as shown in 
Table 3. 

The clock input to the 2901-1 controls the 
RAM, the a register, and the A and B data 
latches. When enabled, data is clocked into 
the a register on the low-to-high transition 
of the clock. When the clock input is high, 
the A and B latches are open and will pass 
whatever data is present at the RAM out
puts. When the clock input is low, the 
latches are'closed and will retain the last 
data entered. If the RAM-EN is enabled, new 
data will be written into the RAM file (word) 
defined by the B address field when the 
clock input is low. 
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SOURCE OPERANDS AND 
ALU FUNCTIONS 
There are eight source operand pairs avail
able to the ALU as selected by the 10, 11, and 
12 instruction inputs. The ALU can perform 
eight functions; five logic and three arith
metic. The 13, 14, and 15 instruction inputs 
control this function selection. The carry 
input, C n, also affects the ALU results when 
in the arithmetic mode. The C n input has no 
effect in the logic mode. When 10 through 15 
and C n are viewed together, the matrix of 
Table 4 results. This matrix fully defines the 
ALU/source operand function for each 
state. 

The ALU functions can also be examined on 
a "task" basis, i.e., add, subtract, AND, OR, 
etc. In the arithmetic mode, the carry will 

OCTAL 
GROUP FUNCTION 

1543, 1210 

4 0 A 1\ a 
4 1 

AND 
AI\B 

4 5 D 1\ A 
4 6 o 1\ Q 

3 0 AVQ 
3 1 

OR 
AVB 

3 5 DVA 
3 6 OVQ 
6 0 A-VQ 
6 1 

EX-OR 
A-I,fB 

6 5 D "\fA 
6 6 o ¥O 

7 0 AVO 
7 1 

EX-NOR 
A4;f B 

7 5 O-¥A 
7 6 0-l,f0 

7 2 Q 
7 3 

INVERT 
B 

7 4 A 
7 7 0 
6 2 Q 
6 3 

PASS 
B 

6 4 A 
6 7 0 

3 2 a 
3 3 

PASS 
B 

3 4 A 
3 7 0 
4 2 0 
4 3 

"ZERO" 
0 

4 4 0 
4 7 0 

5 0 A I\Q 

5 1 
MASK 

AI\B 
5 5 "IT 1\ A 
5 6 "IT /\ Q 

Table 5 ALU LOGIC MODE 
FUNCTIONS (C n Irrelevant) 
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affect the function performed while in the 
logic mode, the carry will have no bearing 
on the ALU output. Table 5 defines the 
various logic operations that the 2901-1 can 

perform and Table 6 shows the arithmetic 
functions of the device. Both carry-in low 
(C n = 0) and carry-in high (C n = 1) are 
defined in these operations. 

~12100CTAL 0 1 2 3 4 5 6 7 

CI 

~ T 5 Source 
A,a A,B 0,0 O,B O,A D,A 0,0 0,0 A 4 ALU 

L 
3 

Function 

Cn=L A+Q A+B Q B A O+A 0+0 0 
0 R Plus S 

Cn= H A + Q + 1 ~ + B + 1 Q + 1 B + 1 A + 1 0+ A + 1 Io+Q+1 0+1 

Cn = L Q-A-1 B-A-1 0-1 B-1 A-1 A-0-1 Q-0-1 -0-1 
1 S Minus R 

C n = H Q-A B-A a B A A-O Q-O -D 

Cn=L A-Q-1 A-B-1 -Q-1 -B-1 -A-1 0-A-1 0-Q-1 D-1 
2 R Minus S 

Cn = H A-Q A-B .-Q -B -A O-A O-Q D 

3 ROR S AVQ AVB Q B A OVA o VQ 0 

4 RANDS A /\ a A 1\ B 0 0 0 o 1\ A o 1\ Q 0 

5 11 AND S A /\ a A /\ B a B A 1)' /\ A n 1\0 0 

6 REX-OR S AVO AVB a B A OVA ova 0 

7 REX-NOR S AVO AVB Q lj A' L5""VA "D\TQ n 
+ = Plus; - = Minus, V= OR; A= AND, V= EX-OR 

Table 4 SOURCE OPERAND AND ALU FUNCTION MATRIX 

OCTAL C n = 0 (LOW) Cn = 1 (HIGH) 

1543, 1210 Group Function Group Function 

0 0 A+O A + a + 1 
0 1 ADD A+B ADD plus A + B + 1 
0 5 D+A one D + A + 1 
0 6 D+O 0+ a + 1 

0 2 a Q + 1 
0 3 PASS B Increment B + 1 
0 4 A A + 1 
0 7 0 0+1 

1 2 0-1 a 
1 3 Decrement B-1 PASS B 
1 4 A - 1 A 
2 7 D - 1 0 
2 2 -a -1 -0 
2 3 1's Compo -B - 1 2's Compo -B 
2 4 -A -1 (Negate) -A ... 
1 7 -0 - 1 -0 

1 0 a -A-1 a-A 
1 1 Subtract B - A-1 Subtract B-A 
1 5 (1's Comp.) A - 0-1 (2's Comp.) A-O 
1 6 0- 0-1 0-0 
2 0 A - 0-1 A-a 
2 1 A - B-1 A-B 
2 5 0- A-1 O-A 
2 6 0- 0-1 D-O 

Table 6 ALU ARITHMETIC MODE FUNCTIONS 

. . 
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1543 FUNCTION P G Cn+4 OVR LOGIC FUNCTIONS FOR 
a, ii, Cn + 4, AND OVR 
The four signals (3, P, C n + 4, and OVR are 
designed to indicate carry and overflow 
conditions when the 2901-1 is in the add or 
subtract mode. Table 7 indicates the logiC 
equations for these four signals for each of 
the eight AlU functions. The Rand S inputs 
are the two inputs selected according to 
Table 1. 

0 R+S P3P2P1Po G3 + P3G2 + P3P2G1 + P3P2P1GO C4 C3¥C4 

1 S-R r-same as R + S equations, but subst!tute R i for R i in definitions .. 

2 R-S .Same as R+S-equations, but substitute Si for Si in definitions" 

3-7 
All logic 

High low 
operations 

Table 7 LOGIC EQUATIONS 

Definitions (+ = OR) 
Po = Ro + So 
P1 = R1 + S1 
P2 = R2 + 82 
P3 = R3 + S3 

Go = RoSo 
G1 = R1S1 

G2 = R2S2 
G3 = R3S3 

C4 = G3 + P3G2 + P3P2G1 + P3P2P1GO + P3P2P,PoC n 

C3 = G2 + P2G1 + P2P1GO + P2P1POC n 

DC ELECTRICAL CHARACTERISTICS O°C ~+70°C, 4.75V, VCC ~ 5.25V 

PARAMETER TEST CONDITIONS 

VOH High level output voltage Vce = 4.75V, IOH = 1.6mA 

'CEX Output leakage current Vce = 4.75V, VOH = 5.25V, 
for F = 0 output V,N = V,H or V,l 

VOL low level output voltage Vce = 4.75V 
Y IOl = 20mA 
G l'Ol = 16mA 
C n + 4, F = 0, OVR, P, F3 IOl = 10mA 
RAM3'O' 0 3 ,0 10l = 6mA 

V,H High level input voltage 
V,l low level input voltage 

V'C Input clamp voltage V ce = 4.75V, " = -18mA 
I-I High level input current at maximum 

input voltage V CC = 5.25V, V 1= 5.5V 

"H High level input current V ec = 5.25V, V I = 2.7V 
Clock, OE, A,-B, D, I, Cn 
RAM3'0' 0 3,° (Note 1) 

'll low level input current V CC = 5.25V, V I = O.SV 
Clock, DE, A, B, D, I, C n 
RAM3'0' 0 3,° (Note 1) 

lOS Short circuit output current (Note 2) VCC = 5.25V 

'OZ High-Z state output current Yo - Y 3 Vo = 2.4V 
Vo = 0.5V 

RAM3'0 0 3•0 Vo = 2.4V 
Vo = 0.5V 

ICC Supply current VCC = 5.25V 

1. LOIRI and ROlLI are three-state outputs internally connected to TTL inputs. Input characteristics are 
measured with 1678 in a state such that the three-state output is OFF - ' 

2. Not more than 1 output should be shorted at a time_ Duration of the short-circuit test should not 
exceed 1 second. 

Min 

2.4 

2.0 

-10 

High 

LIMITS 

Typ Max 

250 

0.5 
0.5 
0.5 
0.5 

0.8 
-1.5 

1.0 

20 
20 

50 
-100 
-40 
50 

-50 
100 
-100 

~65 265 

High 

UNIT 

V 
J.l.A 

V 
V 
V 
V 
V 
V 
V 

mA 

~ 
~ 

~ 
~ 
mA 

~ 
~ 
~ 
~ 
mA 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

VCC Power supply voltage +7 Vdc 
V,N Input voltage +5.5 Vdc 
Vo Off-state output voltage +5.5 Vdc 
TA Operating temperature range 0° to +70° °c 
TSTG Storage temperature range -65° to +15O°C °c 

AC ELECTRICAL CHARACTERISTICS TA = O°C to +70°C, VCC = 5.0V ± 5% 

PARAMETER 
Min 

Clock Times1 

tCY Clock cycle time 80 
tRMW Ready-modify-write cycle 70 
fa Clock frequency to shift a register 25 
tCl Clock low period 30 
tCH Clock high period 30 

Hold Times1 

tH Any input 0 
Setup Times1 

tSAB A, B, setup time2, 3, 4 90 
tCl + 30 

tSBD B destination setup time2, 3, 4 tCl + 15 
tSD o input setup time 60 
tlSCn C n input setup time 50 
tSI012 AlU source control setup time 80 
tSI345 AlU function setup time 75 
t'S1678 AlU destination control setup timeS tCl + 25 
tss RAM3,0, input setup time 30 

Q3'0 15 

NOTES 

1. Setup and hold times are defined relative to the clock low-to-high edge. Inputs must be steady at all 
times from the setup time prior to the clock until the hold after the clock. The setup times allow 
sufficient time to perform the correct operation on the correct operation on the correct data so that 
the correct AlU data can be written into one of the registers. 

2. If the Baddress is used as a source operand, allow for the A, B source setup time; ifit is used only for 
the destination address, use the B dest. setup time. 

3. Where 2 numbers are shown, both must be met. 
4. tel is the clock low time. 

1i!lIDtiCI 
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LIMITS 

Typ 

65 
55 
30 
22 
13 

-3 

65 
tCl+15 
tCl+5 

"45 
35 
60 
58 

tel +15 
20 
10 

N2901-1 - I 

UNIT 
Max 

ns 
ns 

MHz 
ns 
ns 

ns 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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N2901-1 - I 

PROPAGATION DELAYS (ns) CL = 1SpF T A = 0° to +70°C, VCC = 5.0V ± 5% 

~ From Output 
Input 

Clock 
A,B 
o (arithmetic mode) 
0(1 = X37, logic mode) 
Cn 
1012 \ 

1345 

1678 

tiE Enable/Disable 
A bypassing 
ALU (I = 2xx) 

TEST LOAD CIRCUIT 

TEST 
POINT VCC 

.y 

60 

75 
40 
40 
40 
60 
55 
30 

25/30 

45 

~RL f (SEE NOTE 3) 

Sl 

FR~~~~~~~ C).--III-+-........ Kt ... (SEE NOTE 2) 

CL = 15pF 

,'EENOTE') I 

NOTES 
1. CL includes probe and jig capacitanc~. 
2. All diodes 1N916 or lN3064. 
3. RL = 2K 

1858 

F3 

55 
65 
30 
30 
25 
50 
40 
-
-
-

F=O SHIFT 

C n +4 G,P RL = OVR OUTPUTS 

470 RAM Q 

45 50 65 50 65 45 

60 70 80 60 80 -
30 40 55 40 55 -
- - 55 - 55 -
25 - 45 30 50 -
45 50 60 45 65 -
40 50 50 45 60 -
- - - - 45 45 
- - - - - -
- - - - - -

VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

TIMING 
INPUT ---,..+ 

,...---3V 

DATA 
INPUT 

-+--r--I- tHOLD 
~--'-t'---3V 

OV 

I I PROPAGATION DELAY TIMES 

INPUT 
,'------OV 

--VOH 
IN PHASE I .---.,..---.. • .,. 3V 
OUTPUT 1. VOL 

~
HL tpLH VOH 

OUT OF PHASE 1.3V 1.3V 
OUTPUT ---VOL 

ENABLE AND DISABLE TIMES 
THREE-STATE OUTPUTS 

OUTPUT 
CONTROL 
(LOW·LEVEL 
ENABLING) 

WAVEFORM 1 

WAVEFORM 2 

_----3V 

Sl AND S2 CLOSED 

j,-...... - :::::1.5V 
--+-'""---T---VOL 

~
HZ.o.5Vo.5V J. ____ VOH 

:::::l.SV 
__________ :::SOV SlANDS2CLOSED 

Sl!JIIDtiCS 
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VOLTAGE WAVEFORMS (Cont'd).2A = O°C to +70°C, V CC = 5.0V ± 5% 

MINIMUM CYCLE TIMES FROM INPUTS 

Cp 

.,0 

A,. 8 
~~L-______________ ~ ______ -+ __ ~~ 

o 1\11~I\I\I\,I\",I\I\I\II 

----~-------------.+_.,o 

10 

l-- 50 

Numbers Shown Are Minimum Data Stable 
Times for 2901-1, DC, in ns. 

SWITCHING WAVEFORMS FOR 16-BIT SYSTEM 

-43Ons. 
SET·lA' 

Assuming A,. 8, 0, and I are all Driven fTom Registen with the same PrOPllgation Delav, Clocked bV the 2901·1 Clock. 

NOTES 

4. This delay is the max. tpd of the register containing A, B, 0, and I. 
5. 10ns for lookahead carry. For ripple carryover 16 bits use 2 x (Cn -Cn + 4). 
6. This is the delay associated with the multiplexer between the shift outputs and shift inputs on the 

2901-1s. Normally applicable only for double length or circular shifts. 
7. Not applicable for logic operations. 

!il!JlllliCS 
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DESCRIPTION 
The S/N3OO1 MCU is 1 element of a bipolar 
microcomputer set. When used with the 
S/N3002, 54174S182, ROM or PROM mem
ory, a powerful microprogrammed com
puter can be implemented. 

The 3001 MCU controls the fetch sequence 
of microinstructions from the micropro
gram memory. Functions performed by the 
3001 include: 

• Maintenance of microprogram address register 
• Selection of next microinstruction address 
• Decoding and testing of data supplied via 

several input buses 
• Saving and testing of carry output data from the 

central processing (CP) array 
• Control of carry/shift input data to the CP array 
• Control of microprogram interrupts 

BLOCK DIAGRAM 

ERA 

EN 

FCO 

FCl 

FC2 

FC3 

,.. 
~ 

,.. 
~ 

~ 

,.. 
~ 

,... 
~ .... 
~ 

,.. 
~ 

'-

-" -
lD 

ClK 

Vee 
GND 

0----;, 

.0--

10--

,,... ACO 

ACl 

AC2 

AC3 

AC4 

~ 

" ,~ 

~ 

,,., ,-
,-
.... ,-AC5 

AC6 , .... '~ 
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FLAG 
CONTROL H 

F 
LATCH 

1 

J 

FEATURES 
• Schottky TTL process 
• 45ns cycle time (typ.) 
• Direct addressing of standard bipolar 

PROM or ROM 
• 512 microinstruction addressability 
• Advanced organization: 

9-blt microprogram address register 
and bus organized to address memory 
by row and column 
4-:-blt program latch 
2-flag registers 

• 11 address control functions: 
3 jump and test latch function 
16 way jump and test Instruction 

• 8 flag control functions: 
4 flag Input functions 
4 flag output functions 

PIN CONFIGURATION 

I PACKAGE 

:2~3 fQ ,_ 

FCo 1~ 

Fe,:! 
TI:J 
ISEU. dAC

4 

elK 19 n ACJ 

GND 10 21 AC2 

MAS MA7 MA6 MAS MA4 MA3 MA2 MAl MAO 
c c ( ( C ( C ( ( 

ROW I COLUMN 

~ 
OUTPUT OUTPUT 

I 

~ C.z 
FLAGS 

r-l ADDRESS REGISTER 

1- I 
J 9 

j 
NEXT ADDRESS CONTROL t-

~~~ PR 
lATCH 3 OUT 

, ---
~ ? ~ I ~ ~ ? , 

o 0 4) .-L ~-22-2 
PX7 PX6 PX5 PX4 SX3 SX2 SXl SXO 

S/N3001-1 

~I SE 

JOt. 

1'\ 

-. -

PRO 

PRl 

PR2 

©IC MASTER 1978 



~II Rnpl' GIA I EO "101 DUIT S 'N3001 

S/N3001-1 

PIN DESIGNATION 

PIN SYMBOL NAME AND FUNCTION TYPE 

1-4 PX4-PX7 Primary Instruction Bus Inputs Active low 
Data on the primary instruction bus is tested by the JPX function to 
determine the next microprogram address. 

5,6,8,10 SXO-SX3 Secondary lnstruction Bus Inputs Active low 
Data on the secondary instruction bus is synchronously loaded into the 
PR-Iatch while the data on the PX-bus is being tested (JPX). During a 
subsequent cycle, the contents of the PR-Iatch may be tested by the JPR, 
JLL, or JRL functions to determine the next microprogram address. 

7,9,11 PRo-PR2 PR-Latch Outputs Open Collecto : 
The PR-Iatch outputs (SXO-SX2) are synchronously enabled by the JCE function. 
They can be used to modify microinstructions at the outputs of the 
microprogram memory or to provide additional control lines. 

12,13 FCo-FC3 Flag Logic Control Inputs Active high 
15,16 The flat logic control inputs are used to cross-switch the flags· (C and Z) 

with the flag logic input (FI) and the flag logic output (FO). 
14 FO Flag Logic Output Active low 

The outputs of the flags (C and Z) are multiplexed internally to form the Three-state 
common flag logic output. The output may also be forced to a logical 
o or logical 1. 

17 Fi Flag Logic Input Active low 
The flag logic input is demultiplexed internally and applied to the inputs 
of the flags (C and Z). Note: The flag input data is saved in the F-Iatch 
when the clock input (CLK) is low. 

18 ISE Interrupt Strobe Enable Output Active high 
The interrupt strobe enable output goes to logical 1 when one of the 
JZR functions are selected (see Functional Description). It can be used 
to provide the strobe Signal required by interrupt circuits. 

19 CLK Clock Input 
20 GND Ground 
21-24 ACo-ACs Next Address Control Function Inputs Active high 
37-39 All jump functions are selected by these control lines. 
25 EN Enable Input 

When in the high state, the enable input enables the microprogram 
address, PR-Iatch and flag outputs. 

26-29 MAo-MA3 Microprogram Column Address Outputs Three-state 
30-34 MA4-MAs Microprogram Row Address Outputs Three-state 
35 ERA Enable Row Address Input Active high 

When in the low state, the enable row address input independently 
disables the microprogram row address outputs. It can be used to facilitate 
the implementation of priority interrupt systems. 

36 LD Microprogram Address Load Input Active high 
When the active high state, the microprogram address load input inhibits 
all jump functions and synchronously loads the data on the instruction 
buses into the microprogram address register. However, it does not inhibit 
the operation of the PR-Iatch or the generation of the interrupt strobe enable. 

40 VCC +5 Volt supply 

THEORY OF OPERATION 

The MCU controls the sequence of microin
structions in the microprogram memory. 
The MCU simultaneously controls 2 flip
flops (C, l) which are interactive with the 
carry-in and carry-out logic of an array of 
CPEs. 

The functional control of the MCU provides 
both unconditional jumps to new memory 
locations and jumps which are dependent 
on the state of MCU flags or the state of the 
"PR" latch. Each instruction has a "jump 
set" associated with it. This "jump set" is the 
total group of memory locations which can 
be addressed by that instruction. 

The MCU utilizes a two-dimensional ad
dressing scheme in the microprogram mem
ory. Microprogram memory is organized 
as 32 rows and 16 columns for a total of 512 
words. Word length is variable according to 
application. Address is accomplished by a 
9-bit add ress organ ized as a 5-bit row and 4,:" . 
bit column address. 

!ii!llDliCS 

. ©IC MASTER 1978 1861 

(/J 
o 
;; 
Q) 
C 
C) 

en 



ADDRESSING ORGANIZATION 

~ 
~ 32 I 

ROWS ; 
~ 

I 

I 

1 
I- 16 COLUMNS ·1 

MAO-MA3 

FUNCTIONAL DESCRIPTION 
The following is a description of each of the 
eleven address control functions. The sym
bols shown below are used to specify row 
and column addresses. 

MNEMONIC iFUNCTION 

rown 5-bit next row address 
where n is the decimal 
row address. 

coin 4-bit next column address 
where n is the decimal 
column a.ddress. 

Unconditional Address 
Control (Jump) Functions 
The jump functions use the current micro
program address (Le., the contents of the 
microprogram address register prior to the 
rising edge of the clock) and several bits 
from the address control inputs (ACO-AC6) 
to generate the next microprogram address. 

Flag Conditional Address 
Control (Jump Test) 
Functions 
The jump/test flag functions use the current 
microprogram address, the contents of the 
selected flag or latch, and several bits from 
the address control function to generate the 
next microprogram address. 

1862 
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JUMP FUNCTION TABLE 

MNEMONIC NAME AND FUNCTION 

JCC Jump in current column. ACo-AC4 are used to select 1 of 32 row ad-
dresses in the current column, specified by MAo-MA3' as the next 
address. 

JZR Jump to zero row. ACo-AC3 are used to select 1 of 16 column addresses 
in rowo, as the next address. 

JCR Jump in current row. ACo-AC3 are used to select 1 of 16 addresses in the 
current row, specified by MA4-MAs, as the next address. 

JCE Jump in current column/row group and enable PR-Iatch outputs. ACo-
AC2 are used to select 1 of 8 row addresses in the current row group, 
specified by MA7-MAs, as the next row address. The current column is 
specified by MAo-MA3. The PR-Iatch outputs are asynchronously en-
abled. 

JUMPITEST FUNCTION TABLE 

MNEMONIC NAME AND FUNCTION 

JFL Jump/test F-Iatch. ACo-AC3 are used to select 1 of 16 row addresses in 
the current row group, specified by MAs, as the next row address. If the 
current column group, specified by MA3, is colo-coI7' the F-Iatch is used 
to select col2 or col3 as the next column address. If MA3 specifies column 
group cols-coI1s, the F-Iatch is used to select col1o or col11 as the next 
column address. 

JCF Jump/test C-flag. ACo-AC2 are used to select 1 of 8 row addresses in the 
current row group, specified by MA7 and MAs, as the next row address. If 
the current column group specified by MA3 is colo-coI7' the C-flag is 
used to select col2 or col3 as the next column address. If MA3 specifies 
column group cols-coI1s, the C-flag is used to select col1o or col11 as the 
next column address. 

JZF Jump/test Z-flag. Identical to the JCF function described above, except 
that the Z-flag, rather than the C-flag, is used to select the next column 
address. 

JPR Jump/test PR-Iatch. ACo-AC2 are used to select 1 of 8 row addresses in 
the current row group, specified by MA7 and MAs, as the next row 
address. The 4 PR-Iatch bits are used to select 1 of 16 possible column 
addresses as the next column address. 

JLL Jump/test leftmost PR-Iatch bits. ACo-AC2 are used to select 1 of 8 row 
addresses in the current row group, specified by MA7 and MAs, as the 
next row address. PR2 and PR3 are used to select 1 of 4 column 
addresses in col4 through col7 as the next column address. 

JRL Jump/test rightmost PR-Iatch bits. ACo and AC1 are used to select 1 of 4 
high-order row addresses in the current row group, specified by MA7 
and MAs, as the next row address. PRo and PR1 are used to select 1 of 4 
possible column addresses in col12 through col16 as the next column 
address. 

JPX Jump/test PX-bus and load PR-Iatch. ACo and AC1 are used to select 1 of 
4 row addresses in the current row group, specified by MA6-MAs, as the 
next row address. PX4-PX7 are used to select 1 of 16 possible column 
addresses as the next column address. SXO-SX3 data is locked in the PR-
latch at the rising edge of the clock. 

!ii.!JIIDttCS 
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PX-Bus and PR-Latch 
Conditional Address Control 
(Jump/Test) Functions 
The PX-bus jump/test function uses the 
data on the primary instruction bus (PX4-
PX7), the current microprogram address, 
and several selection bits from the address 
control function to generate the next mi
croprogram address. The PR-Iatch jump/ 
test functions use the data held in the PR
latch, the current microprogram address, 
and several selection bits from the address 
control function to generate the next mi
croprogram address. 

Flag Control Functions 
The flag control functions of the MCU are 
selected by the 4 input lines designated 
FCo-FC3. Function code formats are given in 
"Flag Control Function summary." 

The following is a detailed description of 
each of the 8 flag control functions. 

Flag Input Control 
Functions 
The flag input control functions select 
which flag or flags will be set to the current 
value of the flag input (~l) line. 

Data on Fi is stored in the F-Iatch when the 
clock is low. The content of the F-Iatch is 
loaded into the C and/or Z flag on the rising 
edge of the clock. 

Flag Output Control Functions 
The flag output control functions select the 
value to which the flag output (m) line will 
be forced. 

S/N3001-1 

FLAG CONTROL FUNCTION TABLE 

MNEMONIC FUNCTION DESCRIPTION 

SCZ Set C-flag and Z-flag to FI. The C-flag and the Z-flag are both set to the 
value of FI. 

STZ Set Z-flag to Fl. The Z-flag is set to the value of Fl. The C-flag is' 
unaffected. 

STC Set C-flag to Fl. The C-flag is set to the value of FI. The Z-flag is 
unaffected. 

HCZ Hold C-flag and Z-flag. The values in the C-flag and Z-flag are 
unaffected. 

FLAG 'OUTPUT CONTROL FUNCTION TABLE 
.-

MNEMONIC FUNCTION DESCRIPTION 

FFO Force FO to O. FO is forced to the value of logical O. 

FFC Force FO to C. FO is forced to the value of the C-flag. 

FFZ Force FO to Z. FO is forced to the value of the Z-flag. 

FF1 Force FO to 1. FO is forced to the value of logical 1. 

FLAG CONTROL FUNCTION SUMMARY 

TYPE MNEMONIC DESCRIPTION FC1 0 

SCZ Set C-flag and Z-flag to f 0 0 
Flag STZ Set Z-flag to f 0 1 
Input STC Set C-flag to f 1 0 

HCZ Hold C-flag and Z-flag 1 1 

TYPE MNEMONIC DESCRIPTION FC3 2 

FFO Force FO to 0 0 0 
Flag FFC Force FO to C-flag 1 0 
Output FFZ Force FO to Z-flag 0 1 

FF1 Force FO to 1 1 1 

LOAD 
FUNCTION NEXT ROW NEXT COL 

LD MAa 7 6 . 5 4 MA3 2 1 0 

0 See Address Control Function Summary 
1 0 X3 X2 X1 Xol X7 Xa )(5 X4 

NOTE 

f = Contents of the F-latch x n = Data on PX- or SX-bus line n (active low) 

ADDRESS CONTROL FUNCTION SUMMARY 

FUNCTION NEXT ROW NEXT COL 
MNEMONIC DESCRIPTION ACe 5 4 2 0 MAe 7 5 4 MA3 2 0 

JCC Jump in current column 0 0 d4 d3 d2 d1 do d4 d3 d2 d1 do m3 m2 m1 mo 
JZR Jump to zero row 0 1 0 d3 d2 d~ do 0 0 0 0 0 d3 d2 d1 do 
JCR Jump in current row 0 1 1 d3 d2 d1 do rna m7 ms m5 m4 d3 d2 d1 do 
JCE Jump in column/enable 1 1 1 0 d2 d1 do rna m7 d2 d1 do m3 m2 m1 mo 
JFL Jump/test F-Iatch 1 0 0 d3 d2 d1 do rna d3 d2 d1 do m3 0 1 f 
JCF Jump/test C-flag 0 1 1 d2 d1 do rna m7 d2 d1 do m3 0 1 c 
JZF Jump/test Z-flag 0 1 1 d2 d1 do rna m7 d2 d1 do m3 0 Z 
JPR Jump/test PR-Iatch 0 0 d2 d1 do rna m7 d2 d1 do P3 P2 P1 Po 
JLL Jump/test left PR bits 0 1 d2 d1 do rna m7 d2 d1 do 0 1 P3 P2 
JRL Jump/test right PR bits 1 1 1 d1 do rna m7 1 d1 do 1 1 Pl Po 
JPX Jump/test PX-bus 0 d1 do rna m7 ms d1 do X7 Xs X5 ~ 

NOTE 
Pn = Data in PR-latch bit n 

d n = Data on address control line n xn = Data on PX-bus line n (active low) 
mn = Data in microprogram address register bit n f,c,z = Contents of F-latch, C-flag, or Z-flag, respectively 

9i!JDlbC9 
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STROBE FUNCTIONS 
The load function of the MCU is controlled 
by the input line designated LD. If the LD 
line is active high at the rising edge of the 
clock, the data on the primary and second
ary instruction buses, PX4-PX7 and SXo-SX3, 
is loaded into the microprogram address 
register. PX4-PX7 are loaded into MAo-MA7 
and SXO-SX3 are loaded into MA4-MA7. The 
high-order bit of the microprogram address 
register MAs is set to a logical O. The bits 
from the primary instruction bus select 1 of 
16 possible column addresses. Likewise, 
the bits from the secondary instruction bus 
select 1 of the first 16 row addresses. 

The MCU generates an interrupt strobe 
enable on the output line designated ISE. 
The line is placed in the active high state 
whenever a JZR to col15 is selected as the 
address control function. Generally, the 
start of a macroinstruction fetch sequence 
is situated at rowo and col15 so the interrupt 
control may be enabled at the beginning of 
the fetch/execute cycle. The interrupt con
trol responds to the interrupt by pulling the 
enable row address (ERA) input line low to 
override the selected next row address from 
the MCU. Then by gating an alternative next 
row address on to the row address lines of 
the microprogram memory, the micropro
gram may be forced to enter an interrupt 
handling routine. The alternative row ad
dress placed on the microprogram memory 
address lines does not alter the contents of 
the microprogram address register. There
fore, subsequent jump functions will utilize 
the row address in the register, and not the 
alternative row address, to determine the 
next microprogram address. 

Note, the load function always overrides the 
address control function on ACo-ACs' It 
does not, however, override the latch enable 
or load sub-functions of the JCE or JPX 
instruction, respectively. In addition, it does 
not inhibit the interrupt strobe enable or any 
of the flag control functions. 

JUMP SET DIAGRAMS 
The following 10 diagrams illustrate the 
jump set for each of the 11 jump and jump/ 
test functions of the MCU. Location 341 
indicated by the circled square, represents 1 
current row (row21) and current column 
(cols) address. The dark boxes indicate the 
microprogram locations that may be select
ed by the particular function as the next 
address. 
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JUMP SET DIAGRAMS (Cont'd) 
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N3001 T A = O°C to +70°C, VCC = 5.0V, ± 5% 

AC ELECTRICAL CHARACTERISTICS 8-3001 T A = -55°C to +125°C, VCC = 5.0V ± 10% 

PARAMETER 
N3001 

Min Typ1 Max 

tCY Cycle Time2 60 45 

tpw Clock Pulse Width 17 10 
Control and Data Input Set-Up Times: 

tSF lD, ACo-AC6 (Set to "1"/"0") 20 3/14 

tSK FCo, FC1 7 5 

tsx PX4-PX7 (Set to "1 "/"0") 28 4/13 

tSI FI (Set to "1 "/"0") 12 -6/0 

tsx SXO-SX3 15 5 
Control and Data Input Hold Times: 

tHF lD, ACo-ACs (Hold to "1 "/"0") 4 -3/-14 

tHK FCo, FC1 4 -5 

tHX PX4-PX7 (Hold to "1"/"0") 0 -4/-13 

tHI FI (Hold to "1"/"0") 16 6.5/0 

tHX SXO-SX3 0 -5 

tco Propagation Delay from Clock Input (ClK) to Outputs 17/24 36 
(mAo-mAa, FO) (tPHLltPlH) 

tKO Propagation Delay from Control Inputs FC2 and FC3 to Flag 

I 
13 24 

Out (Fa) I t __ 
Propagation Delay from Control Inputs ACo-ACe to latch 21 . 32 -t"u 
Outputs (PRo-PR2) 

tEO Propagation Delay from Enable Inputs EN and ERA to 17 26 
Outputs (mAo-mAa. FO, PRo-PR2) 

tFI Propagation Delay from Control Inputs ACo-AC6 to 
Interrupt Strobe Enable Output (ISE) 

20 32 

NOTE 

1. Typical values are for T A = 25°C and 5.0 supply voltage. 
2. S3001: tCY = tWP + tSF + tCO 

1866 
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Min Typ1 Max UNIT 

95 45 ns 
40 10 ns 

20 3/14 ns 
10 5 ns 
35 4/13 ns 
15 -6/10 . ns 
35 5 ns 

5 -3j-14 ns 
10 -5 ns 
25 -41-13 ns 
22 6.5/0 ns 
25 -5 ns 
10 17124 45 ns 

13 50 ns 

21 50 ns 

17 35 ns 

20 40 ns 
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VOLTAGE WAVEFORMS 

ClK 
CLOCK INPUT 

EN, ERA 
ENABLE INPUTS 

~~~~~~E MEMORY 
ADDRESS OUTPUTS 

PRO-PR2 
"PR" lATCH OUTPUTS 

FCO-FC3 
FLAG CONTROL 
INPUTS 

FI 
FLAG INPUT 

FO 
FLAG OUTPUT 

ISE 
INTERRUPT STROBE' 
ENABLE OUTPUT 

SXO-PX7 
INSTRUCTION 
BUS INPUTS 

©IC MASTER 1978 
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DESCRIPTION 
The N3002 Central Processing Element 
(CPE) is one part of a bipolar microcom
puter set. The N3002 is organized as a 2-bit 
slice and performs the logical and arithmet
ic functions required by microinstructions. 
A system with any number of bits in a data 
word can be implemented by using multiple 
N3002s, the N3OO1 microcomputer control 
unit, the N74S182 carry look-ahead unit and 
ROM or PROM memory. 

FEATURES 
• 45ns cycle time (typ) 
• Easy expansion to multiple of 2 bits 
• 11 general purpose registers 
• Full function accumulator 
• Useful functions include: 

2's complement arHhmetlc 
Logical AND, OR, NOT, exclusive
NOR 
Increment, decrement 
Shift left/shift right 
Bit testing and zero detection 
Carry look-ahead generation 
Masking via K-bus 
Conditioned clocking allowing non
destructive testing of data in accumu
lator and scratch pad 

• 3 input buSes 
• 2 output buses 
• Control bus 

BLOCK DIAGRAM 
(121 

FUNCTION TRUTH TABLE 

FUNCTION 
GROUP Fe Fs 

0 0 0 
1 0 0 
2 0 1 
3 0 1 
4 1 0 
5 1 0 
6 1 1 
7 1 1 

REGISTER 
GROUP REGISTER F3 F2 

Ro 0 0 
Rl 0 0 
R2 0 0 
R3 0 0 
R4 

I 
0 1 

I Rs 0 1 
R6 0 1 
R7 0 1 
Rs 1 0 
Rg 1 0 
T 1 1 

AC 1 1 

II T 1 0 
AC 1 0 

III 
T 1 1 

AC 1 1 

(201 (191 

S N3092 
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PIN CONFIGURATION 

I,XL PACKAGE 

F4 

0 
1 
0 
1 
0 
1 
0 
1 

F1 Fo 

0 0 
0 1 
1 0 
1 1 
0 0 

I 0 1 
1 0 
1 1 
0 0 
0 1 
0 0 

AO~ ~" 
GND ~L.. _____ ..J~F6 

0 1 

1 0 
1 1 

1 0 
1 1 

(11Io-...()I.---'- 1+----------b--n1231 

1868 

EA Eo 

151 xo--+-----------..r----~-...... - ...... ---_, 
(61 vO--+------------I ..... --....... .f-+-+---to-o CI(101 
m~ ~~ 
(91 uO-~-----------L-T""T_----""'T'"~...J 

(18) CLKo-d 
(28) VCco---t 
(14) GNDo--+ 

1151 F6,o--+----t 
(16) F5,o--+----t 
(17) F4o--+----4 
(241 F3n--+----I 
1271 F2t')--1-----4 
(26) Fln--+---~ 
1261 Fon--1----~ 

FUNCTION 
DECODER 

L _________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I ________ ...J 
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PIN DESIGNATION 

PIN SYMBOL NAME AND FUNCTION TYPE 

1,2 10-11 External Bus Inputs Active low 
The external bus inputs provide a separate input port for external input devices. 

3,4 Ko-i<, Mask Bus Inputs Active.low 
The mask bus inputs provide a separate input port from the microprogram memory, 
to allow mask or constant entry. 

5,6 X, y Standard Carry Look-Ahead Cascade Outputs Active high 
The cascade outputs allow high speed arithmetic operations to be performed when they 
are used in conjunction with the 74S182 Look-Ahead Carry Generator 

7 CO Ripple Carry Out Active low 
The ripple carry output is only disabled during shift right operations. Three-state 

8 RO Shift Right Output Active low 
The shift right output is only enabled during shift right operations. Three-state 

9 [f Shift Right Input Active low 
10 01 Carry Input Active low 
11 EA Memory Address Enable Input Active low 

When in the low state, the memory address enable input enables the memory 
address outputs (Ao-A1)' 

12-13 Ao-A, Memory Address Bus Outputs Active low 
The memory address bus outputs are the buffered outputs of the memory Three-state 
address register (MAR). 

14 GND Ground 
14-17, Fo-Fs Micro-Function Bus Inputs Active high 
24-27 The micro-function bus inputs control ALU function and register selection. 
18 CiJ( Clock Input 
19-20 0 0-0, Memory Data Bus Outputs Active low 

The memory data bus outputs are the buffered outputs of the full function Th ree-state 
accumulator register (AC). 

21-22 Mo-M1 Memory Data Bus Inputs Active low 
The memory data bus inputs provide a separate input port for memory data. 

23 ED Memory Data Enable Input Active low 
When in the low state, the memory· data enable input enables the memory 
data outputs (00:"'01), 

28 VCC +5 Volt Supply 

SYSTEM DESCRIPTION 

Microfunction Decoder and K-Bus A and B Multiplexers Arithmetic/Logic Unit (ALU) 
Basic microfunctions are controlled by a 7-
bit bus (Fo-Fs) which is organized into 2 
groups. The higher 3 bits (F 4-FS) are desig
nated as F-Group and the lower 4 bits (Fo
F3) are designated as the R-Group. The F
Group specifies the type of operation to be 
performed and the R-Group specifies the 
registers involved. 

The F-Bus instructs the microfunction decoder to: 
• Select ALU functions to be performed 
• Generate scratch pad register address 
• Control A and B multiplexer 

The resulting microfunction action can be: 
• Data transfer 
• Shift operations 
• Increment and decrement 
• Initialize stack 
• Test for zero conditions 
• 2's complement addition and subtraction 
• Bit masking 
• Maintain program counter 

©IC MASTER 1978 

A and B multiplexers select the proper 2 
operands to the ALU. 

A multiplexer selects inputs from one of the 
following: 
• M-bus (data from main memory) 
• Scratchpad registers 
• Accumulator 

B multiplexer selects inputs from one of the 
following: 
• I-bus (data from external I/O devices) 
• Accumulator 
• K-bus (literal or masking information from 

micro-program memory) 

Scratch pad Registers 
• Contains 11 registers (Ro-Rg, T). 
• Scratch pad register outputs are multiplexed to 

the ALU via the A multiplexer 
• Used to store intermediate results from arith

metic/logic operations 
• Can be used as program counter 

!ii!llotiCS 

The ALU performs the arithmetic and logic 
operations of the CPE. 

Arithmetic operations are: 
• 2's complement addition 
• Incrementing 
• Decrementing 
• Shift left 
• Shift right 

Logical operations are: 
• Transfer 
• AND 
• Inclusive-OR 
• Exclusive-NOR 
• Logic complement 

ALU operation results are then stored in the accu
mulator and/or scratch pad registers. For easy 
expansion to larger arrays, carry look-ahead out
puts (X and Y) and cascading shift inputs (Lt, RO) 
are provi~ed. 

1869 
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Accumulator 
• Stores results from ALU operations 

• Accepts 2 bits of data from external input/out
put devices into CPE 

53002-1 • N3002-I,XL 

Output Buses 

• The output of accumulator is multiplexed into 
ALU via the A and B multiplexer as one of the 
operands 

• Is multiplexed into the ALU via the B 
multiplexer 

K-bus: A special feature of the N3002 CPE 

A-bus and Memory Address Register 
• Main memory address is stored in the memory 

address register (MAR) 
• Main memory is addressed via the A-bus 

Input Buses 
M-bus: Data bus from main memory 

• During arithmetic operations, the K-bus can be 
used to mask portions of the field being operat
ed on 

• MAR and A-bus may also be used to generate 
device address when executing 1/00 instruc
instructions 

• A-bus has Tri-State outputs 

• Accepts 2 bits of data from main memory into 
CPE 

• Select or remove accumulator from operation 
by placing K-bus in all "1" or all "0" state re
spectively 

• During non-arithmetic operation, the carry cir
cuit can be used in conjunction with the K-bus 
for word-wise-OR operation for bit testing 

D-bus: Data bus from CPE to main memory or to 
110 devices • Is multiplexed into the ALU via the A multi

plexer • Sends buffered accumulator outputs to main 
memory or the external I/O devices 

I-bus: Data bus from input/output devices • Supply literal or constant data to CPE • D-bus has Tri-State -outputs 

FUNCTION DESCRIPTION 
F R K 

NAME EQUATION DESCRIPTION GROUP GROUP BUS 

0 I XX - R n + (AC A K) + CI - R n' AC Logically AND AC with the K-bus. Add the result to Rn and 

I I 
carry input (CI). Deposit the sum in AC and Rn. 

00 ILR Rn + CI- R ,AC Conditionally increment R n and load the result in AC. Used 
to load AC from R n or to increment R n and load a copy of the 
result in AC. 

11 ALR AC + Rn + CI - Rn, AC Add AC and CI to Rn and load the result in AC. Used to add 
AC to a register. If R n is AC, then AC is shifted left one bit 
position. 

0 II XX - M + (Ae A K) + CI - AT Logically AND AC with the K-bus. Add the result to CI and 
the M-bus. Deposit the sum in AC or T. 

00 ACM M + CI- AT Add CI to M-bus. Load the result in AC or T, as specified. 
Used to load memory data in the specified register, or to load 
incremented memory data in the specified register. 

11 AMA M + AC + CI- AT Add the M-bus to AC and CI, and load the result in AC or T, as 
specified. Used to add memory data or incremented memory 
data to AC and store the sum in the specified register. 

0 III XX - ATLA(ILAKd - RO None 
LI v [(IH 1\ KH)'/\ ATH] - ATH 
(ATL' A (I L A KU] 
[ATHv(IH AKH)] - ATL 

00 SRA ATL'- RO Shift AC or T, as specified, right one bit position. Place the 
ATH - ATL previous low order bit value on RO and fill the high order bit 
LI- ATH from the data on LI. Used to shift or rotate AC or T right one 

bit. 
1 I XX - Kv Rn -,MAR Logically OR R n with the K-bus. Deposit the result in MAR. 

Rn + K + CI- Rn Add the K-bus to R nand CI. Deposit the result in R n. 

00 LMI Rn -MAR, Rn + CI- Rn Load MAR from R n. Conditionally increment R n. Used to 
maintain a macro-instruction program counter. 

11 DSM 11 - MAR, Rn - 1 + CI- Rn Set MAR to all ones. Conditionally decrement R n by one. 
Used to force MAR to its highest address and to decrement 
Rn. 

1 II XX - KVM- MAR Logically OR the M-bus with the K-Bus. Deposit the result in 
M + K + CI- AT MAR. Add the K-bus to the M-bus and CI. Deposit the sum in 

AC orT. 

00 LMM M - MAR, M + CI - AT Load MAR from the M-bus. Add CI to the M-bus. Deposit the 
result in AC or T. Used to load the address register with 
memory data for macro-instructions using indirect address-
ing. 

11 LDM 11 - MAR Set MAR to all ones. Subtract one from the M-bus. Add CI to 
M -1 + CI- AT the difference and deposit the result in AC or T, as specified. 

Used to load decremented memory data in AC or T. 
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FUNCTION DESCRIPTION (Cont'd) 

F R K NAME EQUATION DESCRIPTION 
GROUP GROUP BUS 

1 III XX - (AT v K) + (AT /\ K) + CI - AT Logically OR the K-bus with the complement of AC or T, as 
specified. Add the result to the logical AND of specified 
register with the K-bus. Add the sum to CI. Deposit the result 
in the specified register. 

00 CIA AT + CI- AT Add CI to the complement of AC or T, as specified. Deposit 
the result in the specified register. Used to form the 1 's or 2's 
complement of AC or T. 

11 DCA AT -1 + CI- AT Subtract one from AC or T, as specified. Add CI to the 
difference and deposit the sum in the specified register. 
Used to decrement AC or T. -"" 

2 I XX - (AC /\ K) - 1 + CI- Rn Logically AND the K-bus with AC. Subtract one from the 
result and add the difference to CI. Deposit the sum in R n. 

00 CSR CI-1 - Rn Subtract one from CI arid deposit the difference in R n. Used 
(See Note 1) to conditionally clear or set R n to all D's or 1 's, respectively. 

11 SDR AC -1 + CI- Rn Subtract one from AC and add the difference to CI. Deposit 
(See Note 1) the. sum in R n. Used to store AC in R n or to store the 

decremented value of AC in R n. 

2 II XX - (AC /\ K) - 1 + CI - AT Logically AND the K-bus with AC. Subtract one from the 
(See Note 1) result and add the difference to CI. Deposit the sum in AC or 

T, as specified. 

00 CSA CI-1 - AT Subtract one from CI and deposit the difference in AC orT. 
(See Note 1) Used to conditionally clear or set AC or T. 

11 SDA AC -1 + CI- AT Subtract one from AC and add the difference to CI. Deposit ' '-~ 

(See Note 1) the sum in AC or T. Used to store AC in T, or decrement AC, 
"';:" .• ''',# 

or store the decremented value of AC in T. 

2 III XX - (1/\ K) - 1 + CI- AT Logically AND the data of the K-bus with the data on the 1-
(See Note 1) bus. Subtract one from the result and add the difference to 

CI. Deposit the sum in AC or T, as specified. 

00 CSA CI-1 - AT Subtract one from CI and deposit the differance in AC orT. 
Used to conditionally clear or set AC or T. 

11 LDI 1-1 + CI- AT Subtract one from the data on the I-bus and add the differ-
ence to CI. Deposit the sum in AC or T, as specified. Used to 
load input bus data or decremented input bus data in the 
specified register. 

3 I XX - R n + (Ae /\ K) + CI - R n Logically AND AC with the K-bus. Add R nand CI to the 
result. Deposit the sum in R n. 

00 INR Rn + CI- R.n Add CI to R n and deposit the sum in R n. Used to increment 

11 ADR AC + Rn + CI - Rn Rn· 
f/) 

Add AC to R n. Add the result to CI and deposit the sum in Rn. 0 
Used to add the accumulator to a register or to add the ;: 

Q) 
incremented value of the accumulator to a register. c:: 

0) 
3 II XX - M + (Ae /\ K) + CI - AT Logically AND AC with the K-bus. Add the result to CI and 00'· 

the M-bus. Deposit the sum in AC or T. 

00 ACM M + CI- AT Add CI to M-bus. Load the result in AC or T, as specified. ,-Used to load memory data in the specified register, or to load 
incremented memory data in the specified register. ~ 

11 AMA M + AC + CI- AT Add the M-bus to AC and CI, and load the result in AC or T, as * specified. Used to add memory data or incremented memory ; 
data to AC and store the sum in the specified register. 

~ 
NOTE 

~ 

1. 2's complement arithmetic adds 111 ... 11 to per- ~ :. 
form subtraction of 000 ... 01. ~ 

~ -~ 
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FUNCTION DESCRIPTION (Cont'd) 

F R K NAME EQUATION DESCRIPTION 
GROUP GROUP BUS 

3 III XX - AT + (I" K) + CI - AT Logically AND the K-bus with the I-bus. Add CI and the 
contents of AC or T, as specified, to the result. Deposit the 
sum in the specified register. 

00 INA AT + CI- AT Conditionally increment AC or T. Used to increment AC or T. 

11 AlA I + AT + CI- AT Add the I-bus to AC or T. Add CI to the result and deposit the 
sum in the specified register. Used to add input data or 
incremented input data to the specified register. 

4 I XX - CI v (Rn" AC " K) - CO Logically AND the K-bus with AC. logically AND the result 
R n " (AC " K) - R n with the contents of Rn. Deposit the final result in Rn. 

Logically OR the value of CI with the word-wise OR of the 
bits of the final result. Place the value of the carry OR on the 
carry output (CO) line. 

00 CLR CI-CO,O-Rn Clear R n to all O's. Force CO to CI. Used to clear a register 
and force CO to CI. 

11 ANR CI veRn "AC) - CO Logically AND AC with R n. Deposit the result in R n. Force 
An" AC - An CO to one if the result is non-zero. Used to AND the accumu-

lator with a register and test for a zero result. 

4 II XX - CI v eM " AC " K) - CO Logically AND the K-bus with AC. Logically AND the result 
M "(AC " K) - AT with the M-bus. Deposit the final result in AC or T. Logically 

OR the value of CI with the word-wise OR of the bits of the 
final result. Place the value of the carry OR on CO. 

00 CLA CI- CO, O-AT Clear AC or T, as specified, to all O's. Force CO to CI. Used to 
clear the specified register and force CO to CI. 

11 ANM CI v (M " AC) - CO Logically AND the M-bus with AC. Deposit the result in AC or 
M"AC -AT T. Force CO to one if the result is non-zero. Used to AND M-

bus data to the accumulator and test for a zero result. 

4 III XX - CI v (AT" 1 " K) - CO Logically AND the I-bus with the K-bus. Logically AND the 
AT "(I" K) - AT result with AC or T. Deposit the final result in the specified 

register. Logically OR CI with the word-wise OR of the final 
result. Place the value of the carry OR on CO. 

00 CLA CI- CO, O-AT Clear AC orT,asspecified, to all O's. ForceCOtoCI. Used to 
clear the specified register and force CO to CI. 

11 ANI CI v (AT" I) - CO Logically AND the I-bus with AC or T, as specified. Deposit 
AT" 1 - AT the result in the specified register. Force CO to one if the 

result is non-zero. Used to AND the I-bus to the accumulator 
and test for a zero result. 

S I XX - CI v (R n " K) - CO Logically AND the K-bus with R n. Deposit the result in R n. 
. K" Rn - Rn Logically OR CI with the word-wise OR of the result. Place 

en the value of the carry OR on CO. 0 . .;::; 00 CLR CI- CO, O-Rn Clear Rn to all O's. Force CO to CI. Used to clear a register 
(1) 
C and force CO to CI. 
0> 11 TZR CI vRn - CO Force CO to one if R n is non-zero. Used to test a register for 
en Rn- Rn zero. Also used to AND K-bus data with a register for 

masking and, optionally, testing for a zero result. 

I~ S II XX - CI v(M "K) - CO Logically AND the K-bus with the M-bus. Deposit the result 
~.: K"M-AT in AC or T, as specified. Logically OR CI with the word-wise 

~ OR of the result. Place the value of the carry OR on CO. 

~ 00 CLA CI-CO,O-AT Clear AC or T, as specified, to all O's. Force CO to CI. Used to 
clear the specified register and force CO to CI. 

~ 11 lTM ClvM-CO Load AC or T, as specified, from the M-bus. Force CO to one r:-: 
~ M-AT if the result is non-zero. Used to load the specified register 
~. ~ from memory and test for a zero result. Also used to AND the 
~ K-bus with the M-bus for masking and, optionally, testing for 
~ a zero result. -... 

II 
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FUNCTION DESCRIPTION (Cont'd) 

F R K 
NAME EQUATION DESCRIPTION 

GROUP GROUP BUS 

5 III XX - CI v (AT "K} - CO Logically AND the K-bus with AC or T, as specified. Deposit 
K"AT-AT the result in the specified register. Logically OR CI with the 

word-wise OR of the result. Place the value of the carry OR 
on CO. 

00 CLA CI- CO, 0 -AT Clear AC orT, as specified, to all O's. Force CO to CI. Used to 
clear the specified register and force CO to CI. 

11 TZA CI vAT- CO Force CO to one if AC or T. as specified. is non-zero. Used to 
AT-AT test the specified register for zero. Also used to AND the K-

bus to the specified register for masking and. optionally. 
testing for a zero result. 

6 I XX - CI v (AC " K) - CO Logically OR CI with the word-wise OR of the logical AND of 
Rn v (AC" K) - Rn AC and the K-bus. Place the result of the carry OR on CO. 

Logically OR R n with the logical AND of AC and the K-bus.· 
Deposit the result in R n. 

00 NOP CI - CO. R n - R n Force CO to CI. Used as a null operation orto force CO to CI. 

11 ORR CI vAC -CO Force CO to one if AC is non-zero. Logically OR AC with R n. 
Rn vAG - Rn Deposit the result in Rn. Used to OR the accumulator to a 

. register and, optionally. test the previous accumulator value 
for zero. 

6 II XX - CI v(AC "K) - CO Logically OR CI with the word-wise OR of the logical AND of 
M v (AC " K) - AT AC and the K-bus. Place the carry OR on CO. Logically OR 

the M-bus. with the logical AND of AC and the K-bus. 
Deposit the final result in AC or T. 

00 LMF CI- CO. M - AT Load AC or T. as specified, from the M-bus. Force CO to CI. 
Used to load the specified register with .memory data and 
force CO to CI. 

11 ORM Clv AC - CO Force CO to one if AC is non-zero. Logically OR the M-bus 
MvAC - AT with AC. Deposit the result in AC or T. as specified. Used to 

OR M-bus with the AC and, optionally. test the previous 
value of AC for zero. 

6 III XX - CI v (I " K) - CO Logical OR CI with the word-wise OR of the logical AND of 
AT v (I" I) - AT the I-bus and the K-bus. Place the carry OR on CO. Logically 

AND the K-bus with the I-bus. Logically OR the result with 
AC or T, as specified. Deposit the final result in the specified 
register. 

00 NOP CI - CO. AT - AT Force CO to CI. Used as a null operation or to force CO to CI. 

11 ORI Clvl- CO Force CO to one if the data on the I-bus is non-zero. 
IvAT- j 

.- Logically OR the I-bus to AC or T. as specified. Deposit the UP 
result in the specified register. Used to OR I-bus data with the 0" 

specified register and. optionally. test the I-bus data for zero. 
+-"H-
QF 
c· 

7 I XX - CI v (R n " AC " K) - CO Logically OR CI with the word-wise OR of the logical AND of Cl 

R n (±) (AC " K) - R n Rn and AC and the K-bus. Place the carry OR on CO. C/), . 

Logically AND the K-bus with AC. Exclusive-NOR the result 

III with Rn. Deposit the final result in Rn. 

00 CMR CI - CO. R n .... R n Complement the contents of R n. Force CO to CI. :. 
11 XNR CI v (R n " AC) -CO Force CO to one if the logical AND of AC and R n is non-zero. 

* Rn ~ AC - Rn Exclusive-NOR AC with R n. Deposit the result in R n. Used to ; exclusive-NOR the accumulator with a register. 

~ 
~ 

~ : .~ 
~ 

! -.. ' 
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FUNCTION DESCRIPTION (Cont'd) 

F R K 
EQUATION DESCRIPTION GROUP GROUP BUS NAME 

7 II XX - CI v (M 1\ AD 1\ K) - CO Logically OR CI with the word-wise OR of the logical AND of 
M (!) (AC,I\ K) - AT AC and the K-bus and M-bus. Place the carry OR on CO. 

Logically AND the K-bus with AC. Exclusive NOR the result 
with the M-bus. Deposit the final result in AC or T. 

00 LCM CI- CO, 'M-AT Load the complement of the M-bus into AC or T, as specified. 
Force CO to CI. 

11 XNM CI v (M 1\ AC) - CO Force CO to one if the logical AND of AC and the M-bus is 
ME>AC-AT non-zero. Exclusive-NOR AC with the M-bus. Deposit the 

result in AC or T, as specified. Used to exclusive-NOR 
memory data with the accumulator. 

7 III XX - CI v(ATI\,III\K) - CO Logically OR CI with the word-wise OR of the logical AND of 
AT0(1 K)- AT the specified register and the I-bus and K-bus. Place the 

carry OR on CO. Logically AND the K-bus with the I-bus. 
Exclusive-NOR the result with AC or T, as specified. Deposit 
the final result in the specified register. 

I I I 
00 

I CMA CI-CO AT-AT 

I Complement AC or T, as specified. Force CO to CI. 
11 XN! C! v (AT 1\ !) - CO Force CO to one if the logica! AND of the specified register 

I(!)AT-AT and the I-bus is non-zero. Exclusive-NOR AC with the I-bus. 
Deposit the result in AC or T, as specified. Used to exclusive-
NOR input data with the accumulator. 

FUNCTION DESCRIPTION KEY 

SYMBOL MEANING 

I,K,M Data on the I, K, and M buses, 
respectively 

CI,LI Data on the carry input and left 
input, respectively 

CO,RO Data on the carry output and 
right output, respectively 

Rn Contents of register n includ-
ing T and AC (R-Group I) 

AC Contents of the accumulator 
AT Contents of AC or T, as specifi-

ed 
MAR Contents of the memory ad-

dress register 
L,H As subscripts, designate low 

en and high order bit, respectively 

0 + 2's complement addition 
:;:: 2's complement subtraction 
Q) 

1\ Logical AND C 
0) V Logical OR 

en e Exclusive-NOR 
Deposit into 
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AC ELECTRICAL CHARACTERISTICS N3OO1 = T A = O°C to +70°C, V CC = 5V ± 5% 
83001 = T A = -55°C to +125°C, V CC·= 5V ± 10% 

N3002 
PARAMETER 

Min Typ* Max Min 

tCY Clock Cycle Time 70 45 120 

tWP Clock Pulse Width 17 10 42 

tFS Function Input Set-Up Time (Fa through F6) 48 -23 - 35 70 

Data Set-Up Time: 
tDS 10' 11, Mo, M1, Ko, K1 40 12 - 29 60 
tSS LI, CI 21 0-7 30 

Data and Function Hold Time: 
tFH Fa through F6 4 0 "5 
tDH 10, 11, Mo, M1, Ko, K1 4 -28 - -11 5 
tSH LI, CI 12 -7 - 0 15 

Propagation Delay to X, Y, RO from: 
tXF Any Function Input 28 52 
tXD Any Data Input 16 - 20 33 
tXT Trailing Edge of ClK 33 48 
tXl leading Edge of ClK 13 18 - 40 70 13 

Propagation Delay to CO from: 
tCl leading Edge of ClK 16 24 - 44 70 
tCT Trailing Edge of ClK 30 - 40 56 
tCF Any Function Input 25 - 35 52 
tCD Any Data Input 17 - 23 55 
tCC CI (Ripple Carry) 9 - 13 20 

Propagation DelaytoAo,A1, Do, D1 from: 
tDl leading Edge of ClK 17 - 25 40 
tDE Enable Input ED, EA 10 - 12 20 

"NOTE 

Typical values are for T A = 25°C and typical supply voltage. 

CARRY LOOK-AHEAD CONFIGURATION 

MCU 

74508 

FO 

3001 

P G G P 

N3002 N3002 N3002 N3002 

II 

Si!l0lliCI 
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S N 11.11 • 

83002-1 • N3OO2-I,Xl 

S3002 

Typ* Max 
UNIT 

45 ns 

10 ns 

-23 -.35 ns 

-
12 - 29 ns 
0-'7 ns 

0 ns 
-28 - -11 ns 

-7 - 0 ns 

28 65 ns 
16 - 20 65 ns 

33 75 ns 
18 - 40 90 ns 

24 - 44 90 ns 
30 - 40 100 ns 
25 - 35 75 ns 
17 - 23 65 ns 
9 - 13 30 ns 

".-., .. ,;."",-,~ 

17 - 25 75 ns 
10 - 12 35 ns 

RO 
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TYPICAL CONFIGURATIONS 

, 

- , 
, 

CLOCK , 
Fa-F. I - -

'~ 

~"f~ l[r 
- , 

D 
CLK .... ; ... 

CO CI - ~ 
N3002 N3002 

CARRY FROM MCU II RO ---,I' 

F.-F. I 
'E~j' ~~ IP ~ 1H~ 
=~~~~=~ 

I 
, 

CARRY TO MCU 

J 
, 

MICROPROGRAM I -
CONSTANT / MASK 

I"- -
INPUT BUS 

, 
(2N LINES) - I-- , 

I"-
, 
, 

Ripple-Carry Configuration 
(2N Bit A"ay) , 

VOLTAGE WAVEFORMS 
CLOCK INPUT tey 

CLK I--,'wp-
if i\ I 

'FS -'"=1 ~---------1------, 
FUNCTION INPUTS ,,\ Fo-Fe - ------ '-----

'OS 

~'-1 ,r'--' ...---------- r----, 
DATA INPUTS \ lo.l,.Ko.K,.Mo.M, ____ -./ '-------

I--'ss-
~1 r--r~ 

StlIFT AND CARRY 
-I'i\. INPUTS Ll.CI '----------

tXT 
'XF- f--' H':} 'xo 

r-- --. 
CARRY AND SHIFT 

fI' " OUTPUTS X. y. RO '- '--------
~tcc. 

teT 

teF- -tel' 
teo 

,r ------'"\ 
CO _______________ -'" f~ ___ 

~~ r-------------------
EA. ED ______ --'~ 

DATA OUTPUTS ~'x--~~' i~ 
P.o. A,. DO. 0 , 

1876 

S N 002 
83002-1 • N3OO2-I,Xl 

I'\. 
MEMORY ADDRESS BUS 
(2N LINES) 

::: , 
~ DATA BUS TO MEMORY 

f--- (2N LINES) 

, 

1h ' .... 
~ ...--, 

N3002 , ( .. --'-

~ 
p 1rrrr I I I r-
, 
, 

, 
l- I--

, 
i-"- r--, 

L I- DATA BUS FROM , 
MEMORY 

i. 
(2N LINES) 

, 

, , 
EXTERNAL DATA BUS 
(2N LINES) 

L 
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PRELIMINARY SPECIFICATION 8X02-I,Xl 

DESCRIPTION FEATURES PIN CONFIGURATION 
The Signetics 8X02 is a low power Schott
ky lSI device intended for use in high per
formance microprogrammed systems to 
control the fetch sequence of microinstruc
tions. When combined with standard ROM 
or PROM, the 8X02 forms a powerful micro
programmed control section for computers, 
controllers, or sequential logic. 

• low power Schottky process 
• 1024 microinstruction addressability 
• -N-way branct-

I.Xl PACKAGE 

BLOCK DIAGRAM 

(2) 

(1) AC2 
(2S) ACl 

(27) ACO 
(25) CLK~ 
(22) VCC~ 
(7) GNO~ 

I 

PIN DESIGNATION 

PIN 

5-6 
8-13 

1,28,27 

14-21 
23-24 

2 

25 

26 

7 

22 

SYMBOL 

Ao-A9 

ACo-AC2 

Bo-B9 

EN 

ClK 

TEST 

GND 

VCC 

©IC MASTER 1978 

• 4-level stack register file (liFO type) 
• Automatic push/pop stack operation 
• "Test and skip" operation on test Input 

line 
• 3-bit command code 
• Tri-state buffered outputs 
• Auto-reset to address 0 during power-up 
• Conditional branching. pop stack. and 

push stack 

(12) (10) (S) (5) (3) 
(13) (11) (9) (6) (4) 

AgAsA7As A5 A4 A3 A2A1Ao 

I 
I 
I 
I 
I 
I 

t-o TEST 
I (26) 

I 
I _____________ ...1 

BgBs B7 B6 B5 B4 B3 B2 B1 BO 
(24) (21) (19) (17) (15) 

(23) (20) (lS) (16) (14) 

NAME AND FUNCTION 

Microprogram Address outputs 

Next Address Control Function inputs 
A" addressing control functions are selected by these command lines. 

Branch Address inputs 
Determines the next address of an N-way branch when used with the BRANCH 
TO SUBROUTINE (BSR) or BRANCH ON TEST (BRT) command. 

Enable input 
When in the low state, the Microprogram Address outputs are enabled. 

Clock Input-High to low transition for stack operations, low to High trans
ition for address modification. 

Test input 
Used in conjunction with four NEXT ADDRESS CONTROL FUNCTION 
commands to effect conditional skips, branches, and stack operations. 

Ground 

+5 Volt supply 

SiJlllliCS 

TYPE 

Three-state 
Active high 

Active high 

Active high 

Active low 

Active high 
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PRELIMINARY SPECIFICATION 

FUNCTIONAL DESCRIPTION 
The Signetics 8X02 Control Store Sequenc
er is an LSI device using low power Schott
ky technology and is intended for use in 
high performance microprogrammed appli
cations. When used alone, the 8X02 is cap
able of addressing up to 1 K words of mic
roprogram. This may be expanded to any 
microprogram size by conventional paging 
techniques. 

The Address Register consists of 10 D-type, 
edge-triggered flip-flops with a common 
clock. A new address is entered into the 
Address Register on the low-to-high tran
sition of the clock. The next address to be 
entered into the Address Register is sup
plied via the Address Multiplexer. 

The Address Multiplexer is a 5-input device 
that is used to select either the branch input, 
+1 adder, +2 adder, stack register file, or 
ground (all zeros) as. the source of the next 
microinstruction address. The proper mUlti
plexer channel is automatically selected via 
the Decode Logic according to the Address 
Control Function Input and Test Input line. 

The +1, +2 logic is used to increment the 
present contents of the Address Register by 
1 or 2, depending on the function input 
command. Thus, the next address to the 
Control Store ROM/PROM may be either 
the current address plus 1 (N+1) or the 
current address plus 2 (N+2). If the same 
Microprogram Address is to be used on 
successive occasions, the clock to the 8X02 
must simply be disabled; therefore, no new 
address is loaded into the Address Register. 

The Stack File Register is used to provide a 
return address linkage whenever a subrou
tine or loop is executed. The 4X10 stack 
operates in a last-in, first-out (LIFO) mode, 
with the stack pointer always pointing to the 
next address to be read. Operation of the 
stack pOinter is automatically controlled by 
the Address Control Function Inputs. Since 
the stack is 4 words deep, up to 4 loops 
and/or subroutines may be nested. 

The branch input is a iO-bit field of direct 
inputs to the multiplexer which can be se
lected as the next control store address. 
USing the appropriate branch command, an 
N-way branch is possible where N is the 

NEXT ADDRESS CONTROL FUNCTION TABLE 
FUNCTION 

MNEMONIC DESCRIPTION AC2 1 0 
TEST NEXT ADDRESS 

TSK Test and skip 0 0 0 False Current + 1 

( 
True Current + 2 

INC Increment 0 0 1 X Current + 1 

BLT Branch to loop if 0 0 False Current + 1 
test input true True Stack reg fi Ie 

POP POP stack 0 1 1 X Stack reg file 

BSR Branch to sub- 0 0 False Current + 1 
routine if test True Branch address 
inpLit true 

PLP Push for looping 0 1 X Current + 1 

BRT Branch if test 0 False Current + 1 
input true True Branch address 

RST $et microprogram 1 X AIIO's 
address output to 
zero 

x = Don't care 
N.C. = No change 

1878 

8X02-I,XL 

address of any microinstruction within the 
1024 word microcode page. Likewise, the 
RESET command is a special case of an N
way branch in which the multiplexer selects 
an all zeros input, forcing the next microin
struction address to be zero. 

The Test Input line is used in conjunction 
with the conditional execution of 4 Address 
Control Function commands. When the 
Test Input is false (low), the sequencer 
simply increments to the next address 
(N+1). When it is true (high), !hesequencer 
executes a branch as defined by the input 
command, thereby transferring control to 
another portion of the microprogram. 

All Address Output lines of the 8X02 are 
three-state buffered outputs with a common 
enable line (EN). When the Enable line is 
high, all outputs are placed in a high
impedance state, and external access to the 
control store ROM/PROM is possible. This 
ailows a preprogrammed set of mi
croinstructions to be executed from exter
nal or built-in test equipment (BITE), vec
tored interrupts, and Writable Control Store 
if implemented. 

STACK STACK POINTER 

N.C. N.C. 
N.C. N.C. 

N.C. N.C. 

X Decr 
POP (read) Decr 

POP (read) Decr 

. N.C. N.C. 
PUSH (Curr + 1) Incr 

PUSH (Curr Addr) Incr 

N.C. N.C. 
N.C. N.C. 

N.C. N.C. 
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PRELIMINARY SPECIFICATION 

FUNCTIONAL DESCRIPTION 
The following is a description of each of the eight Next Address Control Functions (AC2-ACo) 

MNEMONIC FUNCTION DESCRIPTION 

TSK 

INC 

BLT 

AC2-o = 000: TEST AND SK;I~ 
Perform test on Test Input Line. 
If test is Next Address = Current Address + 1 
False (Low)~ Stack Pointer unchanged 
If test is Next Address = Current Address + 2 
True (High) (Le. Skip next microinstruction) 

Stack Pointer unchanged 

AC2-o = 001: INCREMENT 
Next Address = Current Address. + 1 
Stack Pointer unchanged 

AC2-Q = -010: BRANCH TO LOOP 
IF TEST CONDITION TRUE. 

Perform test on Test Input Line. 
If test is Next Address = Current Address + 1 
False (Low): Stack Pointer decremented by 1 
If test is Next Address = Address from Stack 
True (High): Register File (POP) 

Stack Pointer decremented by 1 

POP AC2-o = 011: POP STACK 
Next Address = Address from Stack Register File (POP) 
Stack Pointer decremented by 1 

BSR AC2-o = 100: BRANCH TO SUBROUTINE 
IF TEST CONDITION TRUE. 

Perform test on Test Input Line. 
If test is Next Address = Current Address + 1 
False (Low): Stack Pointer unchanged 
If test is Next Address = Branch Address Input (B0-9) 
True (High): Stack Pointer incremented by 1 

PUSH (write) Current Address + 1 - Stack Register File 

PLP AC2-o = 101: PUSH FOR LOOPING 

BRT 

RST 

Next Address = Current Address + 1 
Stack Pointer incremented by 1 

PUSH (write) Current Address - Stack Register File 

AC2-o = 110: BRANCH ON TEST CONDITION TRUE 
Perform test on Test Input Line. 
If test is Next Address = Current Address + 1 
False (Low): Stack Pointer unchanged 
If test is Next Address = Branch Address Input (B0-9) 
True (High): Stack Pointer unchanged 

AC2-o = 111: RESET TO ZERO 
Next Add ress = 0 
Stack Pointer unchanged 

ABSOLUTE MAXIMUM RATINGS 
PARAMfETER RATING UNIT 

VCC Power supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 
Vo Off-State output voltage +5.5 Vdc 
TA Operating temperature range 0° to +70° °C 

TSTG Storage temperature range -650 to +150° °C 

©IC MASTER 1978 
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PRELIMINARY SPECIFICATION SX02-I,XL 

DC ELECTRICAL CHARACTERISTICS TA = O°C to +700C, 4.75~ V;CC~ 5.25V 

PARAMETER 

VIH High level input voltage 

VIL Low level input voltage 

VI Input clamp voltage 

VOH High level output voltage 

VOL Low.level output voltage 

II Input current at maximum 
Input voltage 

IIH High level input current 
AC2-ACo• £N. TEST 
B9-Bo 
ClK 

III low level input current 
AC2-ACo• Efil. TEST 
89-80 

ClK 

lOS Short-circuit output current 

10ZH High-Z state output current 

IOZl High-Z state output current 

ICC Supply current 

NOTE 
1. All typical values are at V CC = SV. T A = 25°C. 

TEST LOAD CIRCUIT 

ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. 

TEST CONDITIONS 

VCC = 4.75V, II = -1SmA 

VCC = 4.75V. IOH = -2.6mA 

VCC = 4.75V. IOL = SmA 

VCC = 5.25V. VI = 5.5V 

VCC = 5.25V. VI = 2.7V 

VCC = 5.25V. VI = O.4V 

I 
VCC = 5.25V 

VOUT = 2.7V 

VOUT = 0.4V 

VCC = 5.25V 

VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

TIMING 
INPUT 

DATA 
INPUT 

_____ 3V 

.... .....-__ .!---!-.... tHOLD 

_--~_+ --- 3V 

ov 

PROPAGATION DELAY TIMES 

INPUT 

IN PHASE 
OUTPUT 

VOH ~
l 'tolH 

OUT O~~~ 1.3V I.W 

--- VOL 

LIMITS 
UNIT 

Min Typ1 Max 

2 V 

O.S V 

-1.5 V 

2.4 V 

0.5 V 

100 #JA 

40 #JA 
20 #JA 
60 #JA 

-0.72 rnA 

I I -0.36 I rnA 
-1.0S· rnA 

-15 -100 rnA 

20 #JA 
-20 #JA 

165 200 rnA 

PULSE WIDTHS 

HIGH·LEVEl ~3V 13V PULSE . . 

lw 

LOW.LEVEL ----...... r::-lw-::1,--
PULSE ~ 

ENABLE AND DISABLE TIMES THREE-STATE OUTPUTS 
A. C l includes probe and jig capacitance. 
B. All diodes are 1N916 or 1N3064. 
C. Rl = 21<. C = 1SpF. 

1880 

OUTPUT 
CONTROL 

ILOW·LEVEL 
ENABLING) 

WAVEFORM 1 

WAVEFORM 2 

tZH 

SlOPEN. 
S2CLOSED 

_----3V 

. '-l:"-__ "1.5V 

51 AND S2 CLOSED 
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PRELIMINARY SPECIFICATION . 8X02-I,XL 

AC ELECTRICAL CHARACTERISTICS TA = 0° -70°C, VCC = 5.0V ± 5% 

LIMITS 
PARAMETER TO FROM UNIT 

Min Typ1 Max 

t HI (1) Test 0 -10 ns 
(0) 0 -24 

Control and data input setup ns-
times with respect to CLK (1) 
for stack related functions 
(BL T, POP, BSR, PLP) (2) 

tSF1 (1) ACo-AC2 35 23 
(0) 35 22 

tSI1 (1) Test 28 23 
(0) 28 22 

Propagation delay Ao-A9 EN ns 
tpLZ Low to high Z 12 35 
tpHZ High to high Z 16 35 
tpZL High to low 14 25 
tpZH High Z to high 15 35 

Propagation delay Ao-A9 Clock 
tpHL High to low 33 40 
tpLH Low to high 33 40 

Clock pulse width ns 

.!.PW High 50 36 
tpw Low 60 42 

Control and data input setup ns 
times with respect to CLK (T) 
for non-stack related functions 
(TSK, INC, BRT, RST) 

tSF (1) ACo-AC2 90 70 
(0) 90 70 

tSK (1) Bo-B92 27 22 
(0) 

'- 29 24 
tSI (1 ) Test 60 45 

(0) 60 45 

Control and data input hold ns 
times with respect to CLK (T) 

tHF (1) ACo-AC2 0 -7 
(0) 0 -12· 

tHK (1) Bo-B92 0 -12 
(0) 0 -10 

NOTES 

1. Typical values are to T A = 25°C and VCC = 5.0 volts 
2. Bo-BII inputs are required to Clock (I) only. See TSK (1) and TSK (0). 

,,1111 
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PRELIMINARY SPECIFICATION 

TIMIMG WAVEFORM 

CLOCK I---tpw \-, --tpw--_./ 
I I 
, I 

~ I l~ 
AOoA9--/'\-----+-------!---I'I'--I 

, I " TPLH 
- TPIXXI 1- I TPHL 

EN-----~>< : I 

I~I= 
80

0

89 _________ -+-__ ---'>< I~: 
1'--""",,,-1 ~""'XI'-l 

ACOOAC2 ____ X :/; I 
-I TSI'IXII :- I 

TfST-----~X :;~ I 
: j=TSIIX1f_1 

I I 

\ 1882 

PULSE WIDTH (TPW) va 
TEMPERATURE 

7On, 

60r1a 

60ns 

47 

40ns 

30M 
tp°C 

-8X02-I,XL 

60 
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DESCRIPTION 

The Signetics 8X300 Microcontroller is a 
monolithic, high-speed microprocessor im
plemented with bipolar Schottky technolo
gy. As the central processing unit, CPU, it 
allows 16-bit instructions to be fetched, 
decoded and executed in 250ns. A 250ns 
instruction cycle requires maximum memo
ry access of 65ns, and maximum I/O device 
access of 35ns. 

Microcontroller instructions operate on 8-
bit, parallel data. Logic is distributed along 
the data path within the Microcontroller. 
Input data can be rotated and masked be
fore being subject to an arithmetic or logical 
operation; and output data can be shifted 
and merged with the input data, before 
being output to ext~rnallogic. This allows 1-
to 8-bit I/O and data memory fields to be 
accessed and processed in a single instruc
tion cycle. 

PROGRAM STORAGE INTERFACE 
Program Storage is typically connected to 
the AO-A 12 (A 12 is least significant bit) and 
10-115 signal lines. An address output on 
Ao-A12 identifies one 16-bit instruction 
word in program storage. The instruction 
word is subsequently input on 10-115 and 
defines, the Microcontroller operations 
which are to follow. 

The Signetics 82S115 PROM, or any TTL 
compatible memory, may be used for pro
gram storage. 

1/0 DEVICES INTERFACE 
An 8-bit I/O bus, called the Interface Vector 
(IV) data bus, is used by the Microcontroller 
to communicate with 2 fields of I/O devices. 
The complementary LB and RB signals 
identify which field of the I/O devices is 
selected. 

Both I/O data and I/O address information 
can be output on the IV bus. The SC and WC 
signals are typically used to. distinguish 
between I/O data and I/O address informa
tion as follows: 

se we 
o I/O address is being output on IV 

bus 
o 1 I/O data is being output on IV bus 
o 0 I/O data is expected on the IV, 

bus, as input to the Microcontroller 
Not generated by the Microcontrol
ler 

The Signetics 82SXXX series RAM, and the 
8T32/33 may be attached to the IVbus. 

©IC MASTER 1978 

FEATURES PIN CONFIGURATION 

• 185ns instruction decode and execute 
delay (with Signetics ST32/33 I/O port) VCR 

IZAPACKAGE 

• Eight S-blt working registers A7 

A6 

A5 
A4 

A3 
A2 
Al 
AO 
Xl 
X2 

• Single Instruction access to 1-bit, 2-blt, 3-
bit or 8-blt field on I/O bus 

• Separate instruction address, instruc-
tion, and I/O data buses 

• On-chip oscillator 
• Bipolar Schottky technology GND 

• TTL inputs and outputs 
• Tri-state output on I/O data bus 

10 
11 

12 
13 
14 
15 

16 
17 
IS 

19 

• +5 volt operation from 0° to 70° C 

PIN DESIGNATION 

2-9,45-49 AO-A12: 

13-28 10-115: 

33-36, IVBO-IVB? 
38-41 

42 MCLK: 

30 WC: 

29 SC: 

31 LB: 

32 RB:' 

44 HALT: 

43 RESET: 

10-11 X1, X2: 

50 VR 

VCR 

3? VCC: 

12 GND: 

!ii!lIDtiC!i 

110 
111 
112 

Instruction address lines. A high level equals 
"1." These outputs directly address up to 
8192 words of program storage. A12 is least 
significant bit. 

Instruction lines. A high level equals "1." 
Receives instructions from Program Storage. 
' 15 is least significant bit. 

Interface Vector (IV) Bus. A low level equals 
"1." Bidirectional tri-state lines to communi-
cate with I/O devices. IVB? is least significant 
bit. 

Master Clock. Output to clock 110 devices, 
and/or provide synchronization for external 
logic 

Write Command. High level output indicates 
data is being output on the IV Bus. 

Select Command. High level output indicates 
that an address is being output on the IV 
Bus. 

Left Bank. Low level output to enable one of 
two sets of I/O devices (LB is the comple-
ment of RB). 

Right Bank. Low level output to enable one of 
two sets.2! I/O devices (RB is the comple-
ment of LB). 

Low level is input to stop the Microcontroller. 

Low level is input to initialize the Microcon-
troller. 
Inputs for an external frequency determining 
crystal. May also be interfaced to logic or test 
equipment. 

Reference voltage to pass transistor. 

Regulated output voltage from pass transistor. 

5V power connection. 

Ground. 

8X300-1 

VR 

AS 

A9 

Al0 
All 

A12 

HAL'f 
RESE'T 
MCLK 
iVEiO 
i'VB1 
iVB'2 
i'Vs"3 
vee 
i'VBi 
IVB5 
iVB6 
iVB7 
Rs 
La 
we 
se 
116 
114 
113 

Active high 

Active high 

Three-state 
Active low 

Active high 

Active high 

Actjve low 

Active low 

Active low 

Active low 
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~ 

"-

V It'" r: I-

ALU 

~ 
L __ 

(S)=O ""1 
I 
I 
r 

I 
I 
I ARO-AR4 

AR5-AR12 I 

1 J 
T 

L_ 

0 12 

AR 

\7 
AO-A12 

INSTRUCTION ADDRESS 

Rl - General working register 
R2 - General working register 
R3 - General working register 
R4 - General working register 
R5 - General working register 
RS - General working register 
Rll - General working register 

I 

AUX - General working register. Con
tains second term for arithmetic or 
logical operations. 

\ 1884 
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8X300-1 

MICROCONTROLLER ARCHITECTURE 

1 SHIFT 
I ... 

MERGE F r ").I 

r "... 

I OVF 
I 

0 7 

Rl 

R2 

R3 

R4 

R5 

R6 

Rll 

AUX 

I i 

I MASK 

I 
I 

I i 
RIGHT I A 

1 

ROTATE r 

l\ 

\. L~. 
~ "-
..J 

J . 
IVBO-IVB7 
IV BUS 

INTERNAL CONTROL ::: 

I 
CONTROL I 

1 
PC I I {r l. 

10-115 
INSTRUCTION DATA 

. Figure 1 

I IRO-IR2 

I 

OVF - The least-significant bit of this reg
ister is used to reflect overflow sta
tus resulting from the most recent 
ADD operation (see Instruction Set 
Summary). 

Instruction Register (IR) 
- Holds the lS-bit instruction word 

currently being executed. 

Table 1 INTERNAL REGISTERS 

!ii!JIIIIiCS 

SIGNALS 

1r ~ 

'"' 
,.... RB 

I.-. ,.. 
IV" LB 

,.. 
WC 

DECODE 
AND 

CONTROL 

,.. sc 
LOGIC ,.. 

MCLK 

i.- ,.. 

'"' 
,.... 

i.- ,.. 
IV" '" 

,.. 

,.. .... 

+5 • 

GND • 

VR------

VCR·'------

Program Counter (PC) 
- Normally contains the address of 

the current instruction and is incre
mented to obtain the next instruc
tion address. 

Address Register (AR) 
- A l3-bit register containing the 

address of the current instruction. 
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INSTRUCTION CYCLE 
Each Microcontro/ler operation is executed 
in 1 instruction cycle, which may be as 
short as 250ns. The Microcontroller gener
ates MCLK to synchronize external logic to 
the instruction cycle. Instruction cycles are 
subdivided into quarter cycles. MCLK is an 
output during the last quarter cycle. 

During the third quarter cycle of an instruc
tion, an address is output on AO-A 12, identi
fying the location in program storage of .e 
next instruction word. This instruction word 
defines the next instruction, which must be 
input on 10-115 during the fi rst quarter cycle 
of the next instruction cycle (see Table 2). 

Instruction Set Summary 
The 16-bit instruction word input on 10-115 
is decoded by the instruction decode logic 
to implement events that are to occur during 
the remainder of the instruction cycle. Gen
erally the 16-bit instruction word is decoded 
as follows: 

Bit PeMlltlon 0 1 2 3 15 

A detailed usage of the 13 "operand(s) 
specification" bits is given in following sec
tions. 

Three, operation code bits allow for 8 in
struction classes. The 8 instruction classes 
are summarized in Table 3. Each entry is 
referred to as an "instruction class" because 
the unique architecture of the Interpreter 
allows a number of powerfu I variations to be 
specified by the 13 operand (s) specification 
bits. A complete description of instruction 
formats and some instruction examples are 
provided in the Microprocessor Applica
tions manual. 

Data Processing 
The Microcontroller architecture includes 
eight 8-:-bit working registers, an arithmetic 
logic unit (ALUl, an overflow register, and 
the 8-bit IV Bus. Internal 8-bit data paths 
connecJ the registers and IV Bus to the 
ALU inputs, and the ALU output to the 
registers and IV Bus. D~ta processing logic 
is distributed along these internal 8-bit data 
paths. Rotate and mask logic precedes the 
ALU on the data entry path. Shift and 
merge logiC follows the ALU on the data 
output path. All 4 sets of logic can operate 
on 8 data bits in a single instruction cycle 
(See Figure 1). 

When less than 8 bits of data are specified 
for output to the IV bus by the ALU, the data 
field (shifted if necessary) is inserted into 
the prior contents of the IV bus latches. The 
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TYPICAL SYSTEM CONFIGURATION 

+5V 

• 
• USER 
• CONNECTION 

• 

PROGRAM STORAGE 

ROMJPROM/RAM 
TTL COMPATIBLE 
UP TO BKx 16 BITS 

(825115) X1 CONTROllER I---==~:=---~ 
~ 

8.0 0 
MHz -r::.-. 

X2 

HALT~ 
RESET----.....I 

GND 

• • 
Figure 2 

INSTRUCTION ADDRESS AND 
AND IV ADDRESS IVaUSDATA 

BUS DATA DATA AND IV VALID. 
INPUT PROCESSING BUS CHANGING ~CLK=HIGH 

+- 1,4 cycle - +- V. cycle- +- 1,4 cycle - +- 1,4 cycle -

Table 2 INSTRUCTION CYCLE 

IV bus latches contain data input at the start 
of an instruction. This data in the IV bus 
latches will be specified in the instruction as 
a) IV bus source data or b) data from an 

. automatic read when the IV bus is specified 
as a destination. Therefore, IV bus bit posi
tions outside an inserted bit field are un
modified. 

Data Addressing 
Sources and destinations of data are speci
fied using a 5-bit octal number. The source 
and/or destination of data to be operated 
upon is specified in a single instruction 
word. 

Referring to Figure 1, the Auxiliary register 
(address 00) is the implied source of the 
second argument for ADD, AND or XOR 
operations. 

IVL and IVR are write-only registers used 
only as a destination. They have addresses 
and are treated as registers, but in reality 
they do not exist. When IVL is specified as a 
destination or the 0 field = 20-278, then LS = 
'low', RS = 'high' are generated; when IVR is 
specified as a destination or the 0 field = 30-
378, then RS = low, LS = 'high' are generat
ed. 

When IVL or IVR is specified as the destina
tion in an instruction, SC is also activated 

!ifgnltiC!i 

and data is placed on the IV bus. If IVL or IVR 
is specified as a source of data, the source 
data is all zeroes. 

INSTRUCTION SEQUENCE 
CONTROL 
The Address Register and Program Counter 
are used to generate addresses for access
ing an instruction. The Address Register is. 
used to form the instruction address, and in 
all but 3 instructions (XEC, NZT, and JM~) 
the address is copied into the Program 
Counter. The instruction address is formed 
in 1 of 3 ways: 

1. For all instructions but the JMP, XEC, 
and a satisfied NZT, the Program Coun
ter is incremented by 1 and placed in the 
Address Register. 

2. For the JMP instruction, the full 13-bit 
address field from the JMP instruction is 
placed into the Address Register and 
copied into the Program Counter. . 

3. For the XEC and NZT instructions, the 
high order 5- or 8-bits of the Program 
Counter are combined with 8- or 5-
lower-order bits of ALU output (XEC or 
NZT) and placed in the Address Regis
ter. For the NZT instruction, it is also 
copied into the Program Counter. 
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INSTRUCTION SET 
. The aX300 Microcontroller has a repertoire 

of a instruction classes which allow the user 
to test input status lines, set or reset output 
control lines, and perform high speed 
input/output data transfers. All instruc
tions are 16 bits in length and each is 
fetched, decoded and executed in 250ns. 

Within the aX300, all operations are per
formed on a-bit bytes. Arithmetic opera
tions use a-bit, unsigned 2's complement 
arithmetic. 

INSTRUCTION FORMATS 
The general ax~oo instruction format is: 

o 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 
Data is respresented as an a-bit byte; bit 
positions are numbered from left to right, 
with the least significant bit in position 7. 

Op Operand(s) 
Code 

o 1 2 3 4 5 6 7 
I I I I I I t I I 

MSB LSB 

All instructions are specified by a 3-bit 
Operation (Op Code) field. The operand 
may consist of the following fields: Source 

OPERATION FORMAT RESULT NOTES 

Content of data field specified by 
MOVE I,ll 

I 
{So R/L} replaces data in field I 
specified by{O, R/L.} 

Sum of AUX and data specified by 
ADD I,ll {S, R/L} replaces data in field spec- If S and 0 both are 

ified by {O, R/L}. registers, then R/L 

Logical AND of AUX and data speci-
specifies a right rotate 

AND I,ll fied by {S, R/L} replaces data in 
of the register specifi-

field specified by {O, R/L.} 
ed by S. 

Logical exclusive OR of AUX and 
XOR I,ll data specified by {S, R/L} replaces 

data in field specified by {O, R/L.} 

If S is an 1/0 address 

The literal value I replaces the data then I is limited to 
XMIT III,IV 

in the field specified by {S,L.} range 00-37. Other-
wise I is limited to 
range 000-377. 

If the data in the field specified by 
{S, L} equals zero, perform the If S is an 1/0 address 
next instruction in sequence. If the then I is limited to 

NZT III,IV data specified by {S,L } is not equal range 00-37. Other-
to zero, execute the instruction at wise I is limited to 
address determined by using the lit- range 000-377. 
eral I as an offset to the Program 
Counter. 

Perform the instruction at address The offset operation is 
determined by applying the sum of performed by reduc-
the literal I and the data specified by ing the value of PC to 

XEC III,IV {S, L } as an offset to the Program the nearest multiple of 
Counter. If that instruction does not 32 (it I = 00-37) or 256 (if 
transfer control, the program se- I = 000-377) and add-
quence will continue from the XEC ing the offset. 
instruction location. 

JMP V 
The address value A replaces con- A limited to the range 
tents of the Program Counter. 0-177778. 

Table 3 8X300 INSTRUCTION SUMMARY 

1!!JIIIdiGI 
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(S) field, Destination (D) field, Rotatel 
Length (R/l) field, Immediate (I) field, or 
(Program Storage) Address (A) field. 

The instructions are divided into 5 format 
types, based on the Op Code and the Oper
and(s), as shown in Figure 3. 

INSTRUCTION FORMATS 

OPERATIONS 
(REGISTER TO REGISTERI 

MOVE ANO 
AOD XOR 

Type I 

OPERATIONS 

. (REGISTER TO 110. 1/0 TO REGISTER. 1/0 TO 1/0) 

MOVE ADD 
AND XOR 

Type" 

OPERATIONS 

XEC XMIT' 
NZT 

8 9 10 11 12 13 14 15 

Type III 

OPERATIONS 

XEC XMIT' 
NZT 

Type IV 

OPERATIONS 

JMP 

3 4 5 6 7 8 9 10 11 12 13 14 15 

A 

Type V 

°NOTE 

If XMIT. S actually represents the destination. 

Figure 3 
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INSTRUCTION FIELDS 

Op Code Field (3-Bit Field) 
The Op Code field is used to specify 1 or a 
aX300 instructions as shown in Table 4. 

OPCODE 
OCTAL 
VALUE INSTRUCTION 

0 MOVE S,R/L,D 
1 ADD S,R/L,D 
2 AND S,R/L,D 
3 XOR S,R/L,D 
4 XEC I,R/L,S or I,S 

5 NZT I,R/L,S or I,S 

6 XMIT I,R/L,D or I,D 
7 JMP A 

Table 4 OP CODE FIELD OCTAL 
ASSIGNMENTS 

S,D Fields (5-Bit Fields) 
. The Sand D fields specify the source and 
destination of data for the operation defined 
by the Op Code field. The Auxiliary Register 
is an implied second source for the instruc
tions ADD, AND and XOR, each of which 
require two source fields. That !s, instruc
tions of the form, 

ADD X, Y 

imply a third operand, say Z, located in the 
Auxiliary Register so that the operation 
which takes place is actually X + Z, with the 
result stored in Y. 

The S andlor D fields may specify a register, 
or a 1 to a-bit 1/0 field. Sand D field value 
assignments in octal are shown in Table 5. 

©IC MASTER 1978 

Oa-178 is used .to specify 1 of 7 working registers (R1-R6, R11), the Auxiliary Register, the 
Overflow Register, or IVl and IVR write-only registers. 

OCTAL OCTAL 
VALUE VALUE 

00 
01 
02 
03 
04 
05 
06 
07 

AUX-Auxiliary Register 10 
R1 
R2 11 
R3 12 
R4 13 
R5 14 
R6 15 
IVL Register-Left Bank 1/0 address 16 
register. Used only as a destination. 17 

OVF-Overflow register-Used only 
as a source 
R11 
Unassigned 
Unassigned 
Unassigned 
Unassigned 
Unassigned 
IVR Register-Right Bank 1/0 ad
dress register. Used only as a desti
nation. 

a. Register Specification 

2081- 278 is used to specify the least significant bit of a variable length field within the 1/0 
Port previously selected by the IVL register. The length of the field is determined by R/L. 

OCTAL 
VALUE 

20 
21 
22 
23 
24 
25 
26 
27 

01234567 

1/ 1111111 
+++++++. 
I I I I I II I 

Field within previously selected Port; Posi.tiOn of LSB ~ J 'II 
Field within previously selected Port; position of LSB = 1 :J 
Field within previously selected Port; position of LSB = 2 
Field within previously selected Port; position of LSB = 3 
Field within previously selected Port; position of LSB = 4 __ --J 

Field within previously selected Port; position of LSB = 5 ___ ...J 

Field within previously selected Port; position of LSB = 6 ___ -...J 

Field within previously selected Port; position of LSB = 7 ____ ....J 

b. Left Bank 1/0 Field Specification 

3Oa-378 is used to specify the least significant bit of a variable length field within the 1/0 
Port previously selected by the IVR Register. The length of the field is determined by R/L. 

OCTAL 
VALUE 

30 
31 
32 
33 
34 
35 
36 
37 

01234567 

1/1111111 
+++++++. 
I /I II I I I 

Field within previously selected Port; position of LSB ~ 0 J 'II 
Field within previously selected Port; position of LSB = 1 :J 
Field within previously selected Port; position of LSB = 2 
Field within previously selected Port; position of LSB = 3 
Field within previously selected Port; position of LSB = 4 __ ---J 

Field within previously selected Port; position of LSB = 5 ---...I 
Field within previously selected Port; position of LSB = 6 ___ -...J 

Fie'ld within previously selected Port; position of LSB = 7 ____ ....J 

c. Right Bank 1/0 Field Specification 

Table 5 SAND D FIELD OCTAL ASSIGNMENTS 

!ii!)IIdiC!i 
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RIL Field (3-Bit Field) 
The R/l field performs one of two functions, 
specifying either a field length (U or a right 
rotation (Rl. The function it specifies for a 
given instruction depends upon the con
tents of the Sand 0 fields: 

A. When both Sand 0 specify registers, the A/L 
field is used to specify a right rotation of the 
data specified by the S field. (Aotation occurs 
on the bus and not in the source register.> The 
register source data is right rotated within one 
instruction cycle time independent of the num
ber of bit positions specified in the A/L field. 

B . When either or both the Sand 0 fields specify a 
variable length I/O data field, the A/L field is 
used to specify the length of that data field. 

C. A/L field assignments are shown in Table 6. 

R/L FIELD 
OCTAL SPECIFICATION 
VALUE 

0 Fieid Length = 8 Bits 
1 Field length = 1 Bit 
2 Field length = 2 Bits 
3 Field length = 3 Bits 
4 Field length = 4 Bits 
5 Field length = 5 Bits 
6 Field length = 6 Bits 
7 Field length = 7 Bits 

Table 6 R/L FIELD OCTAL 
ASSIGNMENTS 

'1 Field (S/8-Blt Field) 
The I field is used to load a literal value 
(contained in the instruction) into a register, 
or a variable I/O data field, or to modify the 
low order bits of the Program Counter. 

The length of the I field is based on the S 
field in XEC, NZT, and XMIT instructions, as 
follows: 
A. When S specifies a register,the literal I is an 8-

bit field (Type III format). 
B. When S specifies variable I/O data field, the 

literal I is a 5-bit field (Type IV format>. 

1888 

A Field (13-Blt Field) 
The A field is a 13-bit Program Storage 
address field. This allows the 8X300 to di
rectly address 8192 instructions. 

REGISTER OPERATIONS 
When a register is specified as the source 
and a variable I/O data field is specified as 
the destination, the low order bits of the 
results of the instructions MOVE, ADD, XOR 
are merged with the original destination 
data. 

When an I/O data field of 1 to 8 bits is 
specified as the source, and a register as the 
destination, the 8-bit result of the opera
tions MOVE, ADD, AND, XOR is stored in 
the register. The operations ADD, AND, 
XOR actually use the I/O data field (1 to 8 
bits) .with leading zeros to obtain 8-bit 
source data for use with the 8-bit AUX data 
during the operation. 

IVl and IVR are write-only pseudo registers, 
and therefore can be specified as destination 
fields only. Operations involving IVl and 
IVR as sources are not possible. For exam
ple, it is not possible to increment IVR or IVl 
in a single instruction, and the contents of 
IVl or IVR cannot be transferred to a work
ing register, or I/O Port. 

The OVF (Overflow) Register can only be 
used as a source field; it is set or reset only 
by the ADD instruction. 

ADDRESSING DATA ON THE 
INTERFACE VECTOR 
1/0 data fields are implemented via genera! 
purpose 8-bit I/O registers called Interface 
Vector (IV) Bytes. The IV registers serve to 
select IV bytes. In order for an instruotion to 
access (read or write) an I/O data field, the 
address must be output to the IVL or IVR 
registers. 

Thus, two instructions are required to oper
ate on an Interface Vector byte . 

XMIT 
MOVE 

ADDRESS, IVl 
lB,RB 

Each of the two IV registers (lVL and IVR) 
may be set to select an IV byte, therefore two 
I/O ports may be active at one time-one on 
the Right Bank (lVAl and one on the left 
Bank (IVU. Data may be input and output in 
one instruction following the selection of IV 
bytes: 

XMIT ADDRESS1, IVl· 
XMIT ADDRESS2, IVR 
ADD lB, RB 

Once the IV byte is selected (addressed) it 
will remain selected until another address is 
output to the same IV register. Since an IV 
register (lVL, IVR) can be used only as a 
destination field of an instruction, any in
struction sending data to IVL or IVR can be 
used to select an IV byte. 

From the user's standpoint. however, all IV 
byte outputs can be read by an external 
device regardless of whether they are se
lected or not. 

The address range of IVL and IVR is 0-25510. 

INSTRUCTION DESCRIPTIONS 
The following instruction descriptions em
ploy MCCAP (the 8X300 Cross Assembly 
Program) programming notation. This no
tation varies somewhat from the instruction 
descriptions provided in Tables 3 through 5. 
Thus, for example, explicit l field definition, 
as shown in Table 3 and Table 4 is not 
required by MCCAP instructions; MCCAP 
can create appropriate variable field ad
dresses from information contained in Data 
Declaration statements which may be pro
vided by the programmed at the beginning 
of his program. 

The 8X300 instruction set is described be
low with examples shown in Figures 4 
through 11. 
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MOVE S,D or 
MOVE S(R),D 

Format: Type I, Type II 

Operation: (S)~(D) 
Description 
Move data. The contents of 5 are transferred 
to 0; the contents of 5 are unaffected. If 
both 5 and 0 are registers, R/L specifies a 
right rotate of the source data before the 
move. Otherwise, R/L specifies the length of 
the source and/or destination I/O data field. 
If the MOVE is between Left Bank and Right 
Bank I/O field, an 8-bit field must always be 
moved. 

Example 
5tore the least significant 3 bits of register S 
(RS) in bits 4, Sand 6 of the I/O Port previ
ously addressed by the IVL register. 5ee 
Figure 4. 

ADD S,D or 
ADD S(R),D 

Format: Type I, Type II 

Operation: (S) + (AUX)--" 0 
Carry---'OVF 

Description 
Unsigned 2's complement 8-bit addition. 
The contents of 5 are added to the contents 
of the Auxiliary Register. The result is stored 
in 0; OVF is set to the value of the carry. If 
both 5 and 0 are registers, R/L specifies a 
right rotate of the source (5) data before the 
operation. Otherwise, R/L specifies the 
length of the source and/or destination I/O 
data fields. 5 and AUX are unaffected unless 
specified as the destination. 

Example 
Add the contents of R1 rotated 4 places to 
AUX and store the result in R3. See Figure S. 
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MOVE S,D or MOVE S(R),D 

BINARY REPRESENTATION 

OCTAL REPRESENTATION 

"---L SPECIFIES LSB OF 1/0 FIELD AS BIT e 
____ SPECIFIES LEFT BANK 1/0 FIELD 

L __ -======= ~~g:=::~ ::~~~~~RF~ELD 
01234667 

I 0 1 1 0 o· 1 1 01 R6 

II/ 
1 x x x X 1 1 0 x I SELECTED LEn BANK 10 FIELD AFTER OPERATION 

NOTE 

X's in the field denote bits unaffected by the move operation. 

Figure 4 

ADD S,D or ADD S(R),D 

BINARY REPRESENTATION 

OCTAL REPRESENTATION 

10 1 o 1 1 1 1 0 1 R1 

ac::::::::::::: 
1 1 1 0 0 1 0 1 CO!"TENTS OF R1 ROTATED RIGHT 4 PLACES 

1100001001 AUX 

10 1 1 0 1 0 0 11 R3-AFTER OPERATION 

OVF 

Figure 5 

8X300-1 
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AND S,D or 
AND S(R),D 

Format: Type I, Type II 
Operation: (S) A (AUX~D 
Description 
Logical AND. The AND of the source field 
and the Auxiliary Register is stored into the 
destination. If both Sand D are registers, 
R/L specifies a right rotate of the source (S) 
data before the AND operation. Otherwise 
R/L specifies the length of the source andl 
or destination I/O data fields. Sand AUX are 
unaffected unless specified as a destina
tion. 

Example 
Store the AND of the selected right bank 1/0 
field and AUX in R4. The right bank data 
field is called WSBCD and is 4 bits long and 
located in bits 2, 3, 4 and 5. See Figure 6. 

XOR S,D or 
XOR S(R),D 

Format: Type I, Type II 

Operation: (S) (±) (AUX)~D 

Description 
Exclusive-OR. The Exclusive-OR of the 
source field and the Auxiliary Register is 
stored in the destination. If both Sand Dare 
registers, R/L specifies a right rotate of the 
source (S) data before the XOR operation. 
Otherwise R/L specifies the length of the 
source andlor destination I/O data fields. S 
and AUX are unaffected unless specified as 
a destination. 

Example 
Replace the selected I/O data field with the 
XOR of the field and AUX. The I/O data field 
is called STATUS and is 5 bits in length and 
located in bits 3, 4, 5, 6 and 7 of left bank. See 
Figure 7. 
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AND S,D or AND S(R),D 

BINARY REPRESENTATION 

OCTAL REPRESENTATION 

--- SPECIFIES REGISTER 4 
'------- SPECIFIES 4·BIT 1/0 FIELO 

L_-========== SPECIFIES LSB OF RB FIELD AS BIT II SPECIFIES RB FIELD 

01234567 

11 0 0 1 0 1 0 1 I SELECTED RIGHT BANI( 110 FIELD 

~~ 
o 0 0 0 0 1 0 1 SELECTED FIELD RIGHT JUSTIFIED WITH LEADING ZEROS ADDED. 

AND OPERATION 

10 0 000 o i 1 J 
l ! 

10 0 000 o 0 '1 

01234567 

10'1100,,1 

1 1 1 11 
00010011 

XOR OPERATION 

00011001 

1 1 1 1 l 
10 1 1 1 1 0 0 1 I -UNAFFECTED 

AUX 

R4 

Figure 6 

XOR S,D or XOR S(R),D 

BINARY REPRESENTATION 

OCTAL REPRESENTATION 

SELECTED 110 DATA FIELD-BEFORE OPERATION 

SELECTED FiElD RIGHT JUSTIFIED WITH LEADING ZEROS ADDED 

AUX 

SElECTED I/O-BEFORE OPERATION 

Figure 7 
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XEC I(S) 

Format Type III, Type IV 

Operation 
Execute instruction at the address specified 
by the Address Register with lower 5 or 8 
bits replaced by (S) + I. 

Description 
Execute the instruction at the address de
termined by replacing the low order bits of 
the Address Register (AR) with the low order 
bits of the sum of the literal I and the con
tents of the source field. If S is a register, the 
low order 8 bits of AR are replaced; if S is an 
1/0 data field, the low order 5 bits of AR are 
replaced, resulting in an execute range of 
256 and 32 respectively. The Program 
Counter is not affected unless the instruc-

. tion executed is a JMP or NZT (whose 
branch is taken). 

Example 
Execute one of n JMPs in a table of JMP 
instructions determined by the value of the 
selected 1/0 data field on the left bank. The 
table follows immediately after the XEC 
instruction and the 1/0 field is called IN
TERPT and is a 3-bit field located in bits 4, 5 
and 6. See Figure 8. 

XMIT I,D 

Format: Type III, Type IV 

Operation: I~(D) 

Description 
Transmit literal. The literal field I is stored in 
D. If 0 is a register, an 8-bit field is trans
ferred; if 0 is an 1/0 data field, up to as-bit 
field is transferred. 

Example 
Store the bit pattern 110 in the selected I/O 
data field on the right bank. The field name 
is VALUE and is located in bits 3, 4 and 5. 
See Figure 9. 
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XEe I(S) 

BINARY REPRESENTATION 

OCTAL REPRESENTATION 

o 13 

I 0 0 0 0 1 1.0 1 1 0 0 1 1 I ADDRESS REGISTER-BEFORE OPERATION 

01234567 

10 1 0 1 0 1 1 0 I SELECTED I/O DATA FIELD 

\\\ 
00000011 SELECTED FIELD RIGHT JUSTIFIED WITH LEADING ZEROS ADDED 

000 101 0 0 

00010111 
I FIELD 

I 0 0 0 0 1 1 0 1 1 0 1 1<1 I ADDRESS REGISTER-AFTER OPERATION 

UNAFFECTED 

ADDRESS INSTRUCTION 

0000110110011 XEC "+1 (lNTERPT) 

I 
0000110110100 JMPA1 

• • • 0000110110111 JMPA4 JMP TABLE 

• • • 0000110111011 JMPA8 

JMP A4 IS EXECUTED BECAUSE 1/0 FIELD INTERPT • 3 

Figure 8 

XMITI,D 

XMIT 6, VALUE 

BINARY REPRESENTATION 

OCTAL REPRESENTATION 

o 1 234 567 

1 1 0 0 1 0 0 1 I SELECTED I/O DATA-BEFORE OPERATION 

o 0 0 0 0 1 1 0 I FIELD 

/// 
1 1 0 1 1 0 0 1 I SELECTED I/O DATA-AFTER OPERATION 

\NAFFECTET 

Figure 9 

8X3OQ-I 
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Format Type III, Type IV 

Operation: 
Non-Zero Transfer. If (S) ¥ 0, PC offset by I 
...... PC; otherwise PC + 1 ...... PC. 

Description 
If the data specified by the S field is non
zero, replace the low order bits of the Pro
gram Counter with I. Otherwise, processing 
continues with the next instruction in se
quence. If S is a register, the low order 8 bits 
of the PC are replaced; if S is an 1/0 data 
field, the low order 5 bits of the PC are 
replaced, resulting in an NZT range of 256 
and 32 respectively. 

Example 
Jump to Program Address ALPHA if the 
selected right bank 1/0 field is non-zero. 
The field name is OVERFLO and it is a 1-bit 
field located in bit 3. See Figure 10. 

JMPA 

Format: Type V 

Operation: A .... PC 

Description 
The literal value A is placed in the Program 
Counter and Address Register, and proc
essing continues at location A. A has a 
range of 0-177778 (0-8191). 

Example 
Jump to location ALPHA (0000101110001). 
See Figure 11. 
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NZTS,I 

BINARY REPRESENTATION . 

OCTAL REPRESENTATION 

01234567 

1 x x X 1 X X X x 1 SELECTED I/O DATA 

..... ----OVERFLO 

~ 

• • • 0000110110011 

• • • 
ALPHA 0000110111010 

OFFSET 

Figure 10 

JMPA 

ALPHA 

\ 
0000101110001 

o I 0 I 5 I 6 I 1 

ADDRESS 

• • • 
0000000011011 

• • • 
ALPHA 0000101110001 

INSTRUCTION 

NZT OVERFLO. ALPHA 

INSTRUCTION 

BINARY REPRESENTATION 

OCTAL REPRESENTATION 

INSTRUCTION 

JMPALPHA 

INSTRUCTION 

10 I 0 10 10 I 0 10 10 I 011 11 I 0 11 11 1 PROGRAM COUNTER BEFORE OPERATION 

1010101011101111 ,110101011 I PROGRAM COUNTER AFTER OPERATION 

Figure 11 
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SYSTEM DESIGN USING THE 
8X300 MICROCONTROLLER 
Designing hardware around the 8X300 In
terpreter reduces to selecting a program 
storage devicer (ROM, PROM, etc.), select
ing I/O devices (IV byte, multiplexers, RAM, 
etc.), selecting clock mode (system driven 
or crystal controlled) and interfacing the 
Microcontroller to these components. 

A specific example of a control system 
using the 8X300 Microcontroller is shown in 
Figure 12. Only 8 components-four 8T32 
I/O Ports, one 82S208 RAM, two 82S215 
ROMs, and an 8X300 are required to build 
this system which" contains 512 words of 
program storage, 32 TTL I/O connection 
points, 256 bytes of working storage, and -
operates at a 250ns instruction cycle time. 

... A4-A12 

.... 
SIGNETICS 

82S215 
512xS 
ROM 

,10-11 

r--

A4-A12 ICE

2 

CE1~· 

STROBE 

AO-A3 

Halt, Reset Signals 

HALT: 
A low level at the HALT input stops internal 
operation of the Microcontroller at the start 
of the next instruction after HALT is applied 
(quarter cycle after MCLK). Since HALT is 
sampled at the start of each instruction 
cycle it is possible to prevent a cycle by 
applying HALT early in that cycle. HALT 
does not inhibit MCLK or affect any inter
nal registers. Normal operation begins with 
the next complete cycle after the HALT 
input goes high. 

EXAMPLE OF CONTROL SYSTEM 

+5V 
;> ~ ) ~ ) 

.1 

~ tl-
.1 

Vee VR T VCR ! 
iVsO=iVii7 

SX300 
MICROCONTROllER MCLK, 

SC,WC 

8X300-1 

RESET: 
A low level at the RESET input sets the 
program counter and address register to 
zero. While RESET is low MCLK is inhibit
ed. If RESET is applied during the last 2 
quarter cycles, the MCLK during that' cycle 
may be shortened. RESET should be ap
plied for 1 full instruction cycle time to as
sure proper operation. When RE§Ef input 
goes high an MCLK occurs prior to the re
sumption of normal processing. RESET 
does not affect the other internal registers. 

SYSTEM TIMING 
In systems with fast instruction cycle times, 
most Microcontroller delays are strictly de
termined by internal gate propagation de
lays. 

SIGNETICS 
ST32 

.. .... UDO-U01 . 
1/0 PORT > ..... ....... 

r---
ME 

I I 
"V 

--

~ 

IS 
~ UOO-U01 . ...= ")110 115 .. 

L :; 

~ 
... ~ 

X1GI~ ""1 SIGNETICS "-
82S215 ... A4-A12 

512xS S.OOMHz 
ROM 

IS-115 

CE2 CE1 

- .A 

8X350 ... 

+50~ 
256X8 
RAM 

I· ME 

Figure 12 
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I/O PORT 

~ 

Me 

I I 

1/0 PORT 

~ 
ME 

l 
I 

1/0 PORT 

~ 

""--
ME 

I I 

UDO-U01 

UDO-U01 

> 
~ 

"V 

-v 

.. 
> --... 

.... 
V' ---

.. 
> ,... 

-'W' 

~ 

BIC 

soc 
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Since some events are constrained to occur 
in certain quarter cycles, as system cycle 
times become slower, the delays will appear 
to increase due to gating with internal 
clocks. In the table of AC Electrical Charac
teristics, 2 columns are used: 1 to denote 
times which occur due to internal clock 
intervention and 1 to denote minimum de
lays for fast cycle times. 

When using Signetics BT32 110 Ports, selec
tion of instruction cycle time involves calcu
lating the maximum program storage ac
cess time. Assuming the instruction is 
available when MCLK falls, the I/O control 
lines are stable 35ns later. Signetics BT32's 
require another 35ns to disable a previously 
selected port and enable the desired port 
(assumes a change in bank signals). A 10ns 
margin has been added to the BT32 enable 
for this evaluation to reflect the fact that 
most systems will have more capacitive 
loading than the 50pF test condition in the 
BT32 specification and to allow for line de
lays. 

The system instruction cycle time for nor
mal systems such as shown in Figure 12 is 
determined by Microcontroller propagation 
delays, program storage access time, and 
port output enable times. Instruction cycle 
time is normally constrained by one or more 
of the following conditions: 

1. Instruction to LB/RB (input phase) and I/O Port 
output enable: 
TOE $; % cycle - 55ns (Figure 13). 

2. Program storage access time and instruction to 
LB/RB (input phase) and I/O Port output en
able and IV data (input phase) to address $; 

instruction cycle time (Figure 14). 
3. Program storage access time and instruction to 

address $; instruction cycle time (Figure 15). 

The first constraint can be used to deter
mine the minimum cycle time. Using the 
inequality 35ns + 35ns $; % cycle - 55ns 
implies % cycle ~ 125ns or an instruction 
time of 250ns. 

Program storage access time for a 250ns 
instruction cycle can be calculated from the 
second constraint. Noting that the specifi
cation for IV data (input phase) to address is 

,115ns: Program storage access time + 35ns 
+ 35ns + 115ns $; 250ns implies program 

. storage access time $; 65ns. 

The third constraint can be used to verify 
the maximum program storage access time. 
Noting that the specification for instruction 
to address is 1B5ns: Program storage ac
cess time + 1B5ns $; 250ns confirms that 
program storage access time 65ns is satis
factory. 
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SC, WC, LB, or RB 

IV0-7 

MCLK 

10-115 

LB, RB 

IV 0-7 

I 

MClK-1 

SYSTEM INSTRUCTION CYCLE TIME 

Figure 13 

SYSTEM INSTRUCTION CYCLE TIME 

~'-_-""-_--+-I --t 
I I 

Figure 14 

SYSTEM INSTRUCTION CYCLE TIME 

I 

CD MCLK to LB/RB (input pIlaR) 
or instruction to LB/RB 
(input pIlaR) • 

® I/O Port output enable (T OE) 

@ 1/2 cycle· 55ns. 

IG) Program storage access time. 

I® MCLK to LB/RB (input phase) 
or instruction to LB/RB 

I (input phase). 

I@ 110 Port output enable (T OEI. 
I 

I
@ IV data (input phase) to 

address. 

I I 

\ I \ I I I I 

- ! ~! 10-115 

AO-A12 ! ~J ! 
I I I 

I _ INSTRUCTION TO _ ~ I PROGRAM STORAGE_I r--- ADDRESS ---r~ I ACCESS I ~ 
I I I I 

Figure 15 
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System Clock 
The Micrcontroller has an integrated oscil
lator which generates all necessary clock 
signals. The oscillator is designed to con
nect direct!y to a series resonant quartz 
crystal via pins X1 and,X2. The crystal reso
nant frequency, f, is related to the desired 
cycle time, T, by the relationship f = 2fT. For 
a 250ns system, f = 8.00MHz. 

Type: Fundamental mode, 
series resonant 

Impedance at ' 
35 ohms maximum Fundamental: 

Impedance at 
harmonics and 50 ohms minimum 
spurs: 

Table 7 CRYSTAL CHARACTERISTICS 

In lower speed applications where the cycle 
time need not be precisely controlled, a 
capacitor may be connected between X1 
and X2 to drive the oscillator. Approximate 
capacitor values are given in Table 8. If 
cycle time is to be varied, X1 and X2 should 
be driven from complementary outputs of a 
pulse generator. Figure 16 shows a typical 
configuration. For systems where the Inter
preter is to be driven from a master clock the 
X1 and X2 lines may be interfaced to TTL 
logic as shown in Figu~e 17. 

CX,pF 

100 
200 
500 
1000 

300ns 
500ns 
1.1J..ls 
2.0J..lS 

Table 8 CLOCK CAPACITOR VALVES 
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8X300-1 

CLOCKING WITH A PULSE GENERATOR 

+ X1 

PULSE 8X300 
GENERATOR 1~ MICROCONTROLLER 

-

i~ Pulse generator characteristics: 
ZQUT=50n VOUT = 0-1 volt 
Risetime $ 10ns $ Skew $ 10ns 
Complementary outputs 

NOTE: All resistors values are typical and in ohms. 

Figure 16 

CLOCKING WITH nL 

CLOCK 

TIL driver characteristics: 
Risetime and Falltime $ 10ns 
Skew between complementary 
outputs $ 10ns 

100n 

Figure 17 

X2 

8X300 
MICROCONTROLLER 

AC ELECTRICAL CHARACTERISTICS V cc = 5V ± 5% and O°C ~ T A < 70°C 

DELAY DESCRIPTION 

X1 falling edge to MCLK (driven from external 
pulse generator) 

MCLK to SC/WC falling edge (input phase) 
MCLK to SC/WC rising edge (output phase) 
MCLK to LB/RB (input phase) 
Instruction to LB/RB output (input phase) 

MCLK to LB/RB (output phase) 

MCLK to IV data (output phase) 

IV data (input phase) to IV data (output phase) 
Instruction to Address 
MCLK to Address 
IV data (input phase) to Address 
~CLK to IV data (input phase) 
MCLK to Halt falling edge to prevent 

current cycle 
Reset riSing edge to first MCLK 

NOTE 

PROPAGATION 
DELAY TIME 

75ns 
25ns 

35ns 
35ns 

185ns 

115ns 
185ns 
185ns 
115ns 

1. Reference to MCLK is to the falling edge when loaded with 3OOpF. 
2. Loading on Address lines is 150pF. 

CYCLE TIME 
LIMIT 

% cycle + 25ns 

114 cycle + 35ns 

% cycle + 60ns, 

% cycle + 40ns 
% cycle + 40ns 

% cycle - 55n5 

% cycle - 40n5 ' 

o to 1 cycle 
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TYPICAL INSTRUCTION CYCLE TIMING 

I' INSTRUCTION CYCLE ---------1 
, 1 I I 
,~INPUTIPHASE-'-OUTPUTPHASE-,-INPUTPHASE 

, I , I I 

1 I I , , 
I I , I I 
I I I , I 

X' ~ ,,{ !, \'----_ 
I I I I , __ -x,-" ~ t ~ 1, 

MClK 

INSTRUCTION 
ADDRESS 
lAO-A12) 

~ y t 
I I. 1'-----

: >til-.< ! l , , , I 1 PROGRAM~ 
,_---MClK TO ADDRESS STABLE--rr STORAGE 

,_INSTRUCT!ONTOADDRESSST~BLE--_ 1 1 

I 
I I ACCESS 

, 1 , 1 , 

lNSTRUCnON --:X i~ 
u~-~J~---f~ MClKT~SCNiC I,,~ 'I ,L--

SCNiC 

LBIRB 

~ 
UVBO-IVB7) 

1 OUTPUT CONTROL 

-, I- MClK;O SCNiC I , 
___ I ........ \ INPUT CONTROL r_--OO+--------........ 

: '\: / L 
---t1 I-- INSTRUCTION TO 

, I LBIR~ INPUT CONTROL 

1-- MCLK TO lBIRB ----"~-,I 

! 
OUTP';JT CONTROL 

~~ --JX 1 x~-;-----;--x= 
-I 1- MCLK TO lBIRB 

, INPUt CONTROL 1 1 

, '-INSTRUtTiON TO IV BUS STA~LE I', 
, 1 I 1 

! ~,no:"~!~:~" ~r-l --+-1 ----J-~I 
~ I~I INP~~ ~~~IVE -I ,-- OUT~~:X~TI'lE -I 

1/0-
DEVICE CROSS HATCHED ~ 
ACCESS AREA INDICATES 

IV BUS TRI·STATE 

.Figure 18 

SOLID AREA 
INDICATES 
CHANGING 
DATA -

I 
I 

BX:x!11 
! 

I 
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DC ELECTRICAL CHARACTERISTICS 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Typ 

VIH High level input voltage 
X1,X2 .6 
All others 2 

VIL Low level input voltage 
X1,X2 
All others 

VIC Input clamp voltage V ce = 4.75V 
(Note 1) II = -10mA 

IIH High level input current 
X1,X2 Vee = 5.25V 

V IH = .. 6V 
2700 

All others Vec = 5.25V <1 
V IH = 4.5V 

IlL Low level input current 
X1,X2 Vee = 5.25V -2500 
IVBO-7 V IL =.4V ' -140 

10-115 
Vee = 5.25V 
V IL = .4V -880 

HALT,RESET 
Vee = 5.25V 
V IL = .4V -230 
Vee = 5.25V 

VOL Low level output voltage 
V IL = .4V 

AO-A12 Vee = 4.75V .35 

All others 
IOL = 4.25mA 
Vee = 4.75V .35 
10L = 16mA 

VOH High level output voltage Vee = 4.75V 2.4 
10H = 3mA 

lOS Short circuit output current 
(Note 2) Vee = 5.25V -30 

Vcc Supply voltage 4.75 5 

ICC Supply current V ce = 5.25V 

I REG Regulator control Vee = 5.0V -14 

ICR Regulator current (Note 3) 

VCR Regulator voltage (Note 3) 2.2 

NOTES 

1. Crystal inputs X1 and X2 do not have clamp diodes. 

2. Only one output may be grounded at a time. 
3. (Limits apply for VCC = 5V ± 5% and DOC < T A < 7DoC unless specified .otherwise.) 

!ii!lnltiC!i 
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UNIT 
Max 

V 
V 

.4 V 

.8 V 

-1.5 V 

iJA 

50 iJA 

iJA 
-200 iJA 

-1600 iJA 

-400 iJA 

.55 V 

.55 V 

V 

-140 rnA 

5.25 V 

1.60 rnA 

-21 rnA 

290 rnA 

3.2 V 

8X300-1 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

V ce Supply voltage 7 V 
Logic input voltage 5.5 V 
Crystal input 2 V 
voltage 
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8T31-N!F 

DESCRIPTION 
The I/O Port is an 8-bit bidirectional data 
register designed to function as· an I/O 
interface element in microprocessor sys
tems. It contains 8 clocked data latches 
accessible from either a microprocessor 
port or a user port. Separate I/O control is 
provided for each port. The 2 ports operate 
independently, except when both are at
tempting to input data into the I/O Port. In 
this case, the user port has priority. 

A master enable (ME) is provided that en
ables or disables the p.P bus regardless of 
the state of the other inputs, but has no 
effect on the user bus. 

A unique feature of this family is its ability to 
start up in a predetermined state. If the clock 
is maintained at a voltage less than .8V until 
the power supply reaches 3.SV, the user port 
will always be all logic 1 levels, while the 
microprocessor port will be all logic Q levels. 

1898 

FEATURES 
• Each device has 2 ports, one to the user, 

the other to a microprocessor. I/O Ports 
are completely bidirectional 

• Ports are Independent, with the user port 
having priority for data entry 

• User data input synchronous 
• The user data bus Is available with tri

state (8T32, 8T36) or open collector 
(8T33, 8T35) outputs 

• At power up, the user port outputs are 
high 

• Tri-state TTL outputs for high drive capa
bility 

• Directly compatible with the 8X300 Mi
crocontroller 

• Operates from a Single 5V power supply 
over a temperature range of ooe to + 700 e 

BLOCK DIAGRAM 

PIN CONFIGURATION 

F,NA PACKAGE 

UD7 1 

UD6 2 

UD5 3 

UD4 4 

UD3 5 

UD2 6 

UDI 7 

UDO 8 

sOC 9 

SIC 10 

ME 11 

GND 12 

1 Of • BIT SlICES 1-----------------, 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L_ 

I 
I 
I 
I 

_...1 

4--~-iiC 

~~~...u.-iIIIC 

r--------++~_++~___t-- MClK 

I 
I 

24 VCC 

23 IV7 

22 IV6 

21 IV5 

20 IV4 

19 IV3 

18 IV2 

17 iVi 

16 IVO 

15 WC 

14 RC 

13 MCLK 
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PIN DESIGNATION 

PIN SYMBOL NAME AND FUNCTION TYPE 

1-8 UDO-UD7: User Data liD Lines. Bidirectional data lines to Acitve high 
communicate with user's equipment. three-state 

16-23 IVO-IV7: Microprocessor Bus. Bidirectional data lines to Active low 
communicate with contrOlling digital system. three-state 

10 BIC: Input Control. User input to control writing into Active low 
the liD Port from the user data lines. 

9 BOC: Output Control. User input to control reading Active low 
from the liD Port onto the user data lines. 

11 ME: Master Enable. System input to enable or dis- Active low 
able all other system inputs and outputs. It has no 
effect on user inputs an..o outputs. 

15 WC: Write Command. When WC is high, stores con- Active high 
tents of IVO-IV7 as data. 

14 RC Read Command. When RC is . low, data is Active low 
presented on IVO-IV7. 

13 MCLK: Master Clock. Input to strobe data into the Active high 
latches. See function tables for details. 

24 VCC: 5V power connection. 

12 GND: Ground. 

- --
BIC BOC MCLK USER DATA BUS FUNCTION 

H L X Output Data 
L X H Input Data 
H H X Inactive 

H = High Level L = Low Level X = Don't care 

Table 1 USER PORT CONTROL FUNCTION 

- -
BIC MICROPROCESSOR BUS ME RC WC MCLK 

FUNCTION 

L L L X X Output Data 
L X H H H Input Data 
X H L X X Inactive 
X X H X L Inactive 
H X X X X Inactive 

Table 2 MICROPROCESSOR PORT CONTROL FUNCTION 

9!!1DOtiC!i 
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USER DATA BUS CONTROL 
The activity of the user data bus is con
trolled by the BIC and BOC inputs as shown 
in Table 1. 

The user data input is a synchronous func-' 
tion with MCLK. Alow level on the BIC input 
allows data on the user data bus to be 
written into the data latches only if MCLK is 
at a high level. A low level on the BIC input 
allows data on the user data bus to be 
latched regardless of the level of the MCLK 
input. 

To avoid conflicts at the data latches, input 
from the microprocessor port is inhibited 
when BIC is at a low level. Under all other 
conditions the 2 ports operate independ
ently. 

MICROPROCESSOR 
BUS CONTROL 
As is shown in Table 2, the activity of the mi
croprocessor port is controlled by the ME, 
RC, WC and BIC inputs, as well as the state 
of an internal status latch. BIC is included to 
show user port priority over the microproc
essor port for data input. 

BUS OPERATION 
Data written into the 110 Port from one port~·L;,4-
will appear inverted when read from the 
other port. Data written into the liD Port 
from one port will not be inverted when read 
from the same port. 

1899 



U) 
o 

+oJ 
Q) 
C 
C> 
rJ) 

lID 

DC ELECTRICAL CHARACTERISTICS vee = 5V ± 5%, oDe S TA S 700 e unless otherwise specified. 

PARAMETER TEST CONDITIONS 
Typ 

Input voltage 
V,H High 

VIL Low 
V,e elamp " = -SmA 

Output voltage Vee = 4.75V 
VOH High 

VOL Low 
Input current1 Vee = 5.25V 

I'H High VIH = 5.25V 

',L Low V'L = .5V 
Output current2 

lOS Short circuit Vee = 4.75V 
UD bus 
IV bus 

lee vee supply current Vee = 5.25V 

NOTES 

1. The input current includes the tri-state/open collector teak-age current of the output drive:" en the data 
lines. 

2. Only one output may be shorted at a time. 

'PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT FOR TRI-STATE OUTPUTS 

390~! SI 

V CC ()-J\/\/\r-O 

TEST 
POINT 

FROM ? i 
OUTPUT 1 
UNDER ---'---~ 

ALL DIODES 
ARE lN914 
OR EQUIVALENT S2 
""'-.J ...... 1 ...... 1 

'1 1 KG 
~ 

L . H I S1 OPEN 
Z . H S2 CLOSED 
H . L SI CLOSED 

TEST C IL Z . L S2 OPEN 
L . Z I SI CLOSED 
H . Z I S2 CLOSED 

NOTE CL Includes fixture capacitance 

CLOCK PULSE WIDTH 

Si.!JIIOlms 

MClK 

Min 

2.0 

2.4 

<10 
-350 

10 
20 

100 

INPUT WAVEFORM 

'rL 
Ir:S 5 n, 

I,:s 5 n, 

DATA DELAY TIMES 
Clock Referenced 

Min 

.8 
-1 

.55 

100 
-550 

150 

~:~:--~--------- -'PO--

8T31-1F 

UNIT/ 

V 

V 

JJ,A 

mA 

mA 

OV 
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8T31-N,F' 

AC ELECTRICAL CHARACTERISTICS O°C$ TA $ 70°.C, vcc = 5V ± 5% 

TEST LIMITS 
PARAMETER INPUT CONDITION Min Typ Max 

UNIT 

UOX 25 38 ns 

tpo User data delay 1 MCLK C L = 50pF 45 61 ns 

tOE User output enable BOC CL = 50pF 18 26 47 ns 

User output disable 
BIC 

CL = 50pF 
18 28 35 ns 

too BOC 16 23 33 ns 

J.l.p data delay 1 
IVBX 

C L = 50pF 38 53 ns 
tpo MCLK 48 61 ns 

ME 

tOE J.l.p output enable RC CL = 50pF 14 19 25 ns 
WC 

ME 

too J.l.p output disable RC C L = 50pF 13 17 32 ns 
WC 

tw Minimum pulse width MCLK 40 ns 

UOX3 15 
BIC 25 

Minimum setup time 2 IVX 55 
tSETUP ME 30 ns 

RC 30 
WC 30 

UOX3 25 
BIC 10 

Minimum hold time 2 IVX 10 
tHOLD ME 5 ns 

RC 5 
WC 5 

NOTES 

1. Data delays referenced to the clock are valid only if the input data is stable at the arrival 3. Times are referenced to MCLK 
of the clock and the hold time requirement is met. 

2. Set up and hold times given are for "normal" operation. BIC setup and hold times are 
for a user write operation. RC setup and hold times are for an 1/0 Port select operation. 
ME and WC setup and hold times are for a microprocessor bus write operation. 

VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~LK--------------~ ,--------,-

SIC _______ oJ 

tSETUP - --tHOLD 

DATA AND 
CONTROL 

@IC MASTER 1978 

OUTPUT ENABLE AND DISABLE TIMES 
(Tri-State Outputs) 

LOW LEVEL 

_----...;E;;;NABLING 

CONTROL \ I, )(' * OUTPUT I.SV I.SV 

DATA 
OUTPUT 1 

DATA 
OUTPUT 2 

" " ~~~t~L L_I _____ J I "----;;; 

'-toE-I ~toD-l 
, I I 

I I 

~~~~~-------+l....;;;~"""'"""- -VOL , 
........ ~..,...::;~--...-----.:.I......I ....... ,...........- -VOH 

I 
I I 
r-toD-.J 

WAVEFORM #1 IS FOR AN OUTPUT WITH INTERNAL CONDITIONS SUCH THAT THE 
OUTPUT IS LOW WHEN THE TRI·STATE DRIVER IS ENABLED. WAVEFORM #2 IS FOR 
THE OPPOSITE CONDITION. 
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~ _____ .I ~ [A"IIED AUi [Ssg It BIDIRECTIONAL I 0 PORT 8132 
) 

8T32/8T33/8T35/8T36-F,~ 

TYPES 

8T32 Tri-State, Synchronous User Port 
8T33 Open Collector, Synchronous User 

Port 
8T35 Open Collector, Asynchronous 

User Port 
· 8T36 Trl-State, Asynchronous User Port 

. DESCRIPTION 
.: The Addressable I/O Port is an 8-bit bidirec
,tional data register designed to function as 
· an I/O interface element in microprocessor 
: systems. It contains 8 data latches accessi
;, ble from either a microprocessor port or a 
: user port. Separate I/O control is provided 
; for each port. The 2 ports operate independ
; ently, except when both are attempting to 
i input data into the I/O Port. In this case, the 
· user port has priority. 

A unique feature of the I/O Port is the way in 
which it is addressed. Each device has an 8-
'bit, field programmable address, which is 
used to enable the microprocessor port. 
When the SC control signal is high, data at 
the microprocessor port is treated as an ad
dress. If the address matches the I/O Port's 
internally programmed address, the micro
processor port is enabled, allowing data 
transfer through it. 

The port remains enabled until an address 
which does not match is presented, at which 
time the port is disabled (data transfer is 
inhibited). A Master Enable input (ME) can 
. serve as a ninth address bit, allowing 5121/0 
· Ports to be individually selected on a bus, 
without decoding. The user port is accessi
,ble at all times, independent of whether or 
not the microprocessor port is selected. 

A unique feature of this family is their ability 
to start up in a predetermined state. If the 
clock is maintained at a voltage less than .8V 
until the power supply reaches 3.5V, the 
user port will always be all logiC 1 levels, 
while the port will be all logic 0 levels. 

ORDERING 
The 8T32/33/35/36 may be ordered in 
preaddressed form. To order a pread
dressed device use the following part num-
ber format: 
N8TYY-XXX P 

l -P= F Ceramic package 
NA Plastic package 

XXX = Any address from 000 
through 255 (decimal) -
256 available addresses 

L...----YY = I/O Port version (32, 33, 
35,36) 

. A stock of8T32s and 8T36s with addresses 1 
through 10 will be maintained. A small 
quantity of addresses 11 through 50 will also 
be available with a longer lead time. 

1902 

FEATURES 
• A field-programmable address allows 1 

of 512 I/O Ports on a bus to be selected, 
without decoders. 

• Each device has 2 ports, one to the user, 
the other to a microprocessor. 

• Completely bidirectional. 
• Ports are independent, with the user port 

having priority for data entry. 
• A selected 1/0 Port de-selects Itself when 

another 1/0 Port address Is sensed. 
• User data Input available as synchronous 

(8T32, 8T33) or as asynchronous (8T35, 
8T36) function. 

• The user data bus is available with trl~ 
state (8T32, 8T36) or open collector 
(8T33, 8T35) outputs. 

• At power up, the I/O Port is not selected 
and the user port outputs are high. 

• Tri-state TTL outputs for high drive capa
bility. 

c Directly compatible with the SX300 Mi
crocontroller. 

• Operates from a single 5V power supply 
over a temperature range of 0° C to 70° C. 

BLOCK DIAGRAM 

PIN CONFIGURATION 

F,NA PACKAGE 

UD7 1 

BOt 9 

1 OF I lIlT SUCH r-----------------, 

aoc 

I 
I 
I 
I 
L_ 

I 
I 
I 
I 

L.-f+H+-H++'--++~- &C 

~---~~ ~ 

9-------+4-W __ ~-_+-- MCLK 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

'Switch indicates synchronous/asynchronous user write option. Switch shown for synchronous version. 

Vce 

1V7 

IV6 

iV5 

IV4 

IV3 

IV2 

iV"1 

IVO 

we 

sc 

MCLK 
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PIN DESCRIPTION 

PIN SYMBOL NAME AND FUNCTION TYPE 

1-B UDO-UD7: User Data I/O Lines. Bidirectional data lines to Active high 
communicate with user's equipment. Either tri-
state or open collector outputs are available. 

16-23 IVO-IV7: Microprocessor Bus. Bidirectional data lines to Active low 
communicate with controlling digital system three-state 
(microprocessor). 

10 BIC: Input Control. User input to control writing into Active low 
the I/O Port from the user data lines. 

9 BOC: Output Control. User input to control reading Active low 
from the I/O Port onto the user data lines. 

11 ME: Master Enable. System input to enable or dis- Active low 
able all other system inputs and outputs. 
It has no effect on user inputs and outputs. 

15 WC: Write Command. When WC is high and SC is Active high 
low, I/O Port, if selected, stores contents of 
IVO-IV7 as data. 

14 SC: Select Command. When SC is high and WC is Active high 
low, data on IVO-IV7 is interpreted as an address. 
I/O Port selects itself if its address is identical 
to J..lP bus data; it de-selects itself otherwise. 

13 MCLK: Master Clock. Input to strobe data into the Active high 
latches. See function tables for details. 

24 VCC: SV power connection. 

12 GND: Ground. 

USER DATA BUS FUNCTION - --
BIC BOC MCLK 

8T32,8T33 8T35,8T36 

H L X Output Data Output Data 
L X H Input Data Input Data 
L X L Inactive Input Data 
H H X Inactive Inactive 

H = High Level L = Low Level X = Don't care 

Table 1 USER PORT CONTROL FUNCTION 

STATUS I/O PORT - -
ME SC WC MCLK BIC LATCH FUNCTION 

L L L X X SET Output Data 
L L H H H SET Input Data 
L H L H X X Input Address 
L H H H L X Input Address 
L H H H H X Input Data and Address 
L X H L X X Inactive 
L H X L X X Inactive 
L L H H L X Inactive 
L L X X X Not Set Inactive 
H X X- X X X Inactive 

Table 2 MICROPROCESSOR PORT CONTROL FUNCTION 

!ii!lIOIiC!i 
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8T32 8T33 8T35 8136 
BT32/BT33/BT3S/BT36-F ,NA 

USER DATA BUS CONTROL 
The activity of the user data bus is control
led by the BIC and BOC inputs as shown in 
Table 1. 

For the BT32 and BT33, user data input is a 
synchronous function with MCLK. A low 
level on the BIC input allows data on the 
user data bus to be written into the data 
latches only if MCLK is at a high level. For 
the BT3S and BT36, user data input is an 
asynchronous function. A low level on the 
BIC input allows data on the user data bus to 
be latched regardless of the level of the 
MCLK input. Note that when BT3S or BT36 
are used with the BX300 Microcontroller 
care must be taken to insure that the Micro
processor bus is stable when it is being read 

. by the BX300 Microcontroller. 

To avoid conflicts at the Data Latches, 
input from the Microprocessor Port is in
hibited when BIC is at a low level. Under all 
other conditions the 2 ports operate in
dependently. 

MICROPROCESSOR 
BUS CONTROL 
As is shown in Table 2, the activity of the . 
microprocessor port is controlled by the-=--"
ME, SC, WC and BIC inputs, as well as the 
state of an internal status latch. BIC is 
included to show user port priority over the 
microprocessor port for data input. 

Each I/O Port's status latch stores the result 
of the most recent I/O Port select; it is set 
when the I/O Port's internal address 
matches the Microprocessor Bus. It is 
cleared when an address that differs from 
the internal address is presented on the Mi
croprocessor Bus. 

In normal operation, the state of the status 
latch acts like a master enable; the micro-
processor port can transfer data only when 
the status latch is set. 

When SC and WC are both high, data 0n the 
Microprocessor Bus is accepted as data, 
whether or not the I/O POn: was selected. 
The data is also interpreted as an address. 
The I/O Port sets its select status if its ad
dress matches the data read when SC and 
WC were both high; it resets its select status 
otherwise. 

BUS OPERATION 
Data written into the I/O Port from one port 
will appear inverted when read from the 
other port. Data written into the I/O Port 
from one port will not be inverted when read 
from the same port. 

1903 
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I • ___ .... _i '"' 8 BIT LATCHED ADDRESS BLE BIDIRECIIt NAL I a PORT 8T32 8T33 8135 8136 

AC ELECTRICAL CHARACTERISTICS O°C~ TA ~ 70°C, VCC = 5V ± 5% 

PARAMETER 

tpD User data delay (Note 1 ) 

tOE User output enable 

too User output disable 

tpD #J.P data delay (Note 1) 

tOE #J.P output enable 

too #J.P output disable 

tw Minimum pulse width 

tSETUP Minimum setup time 

tHOLD Minimum hold time 

• Applies for 8T32 and 8T33 only. 
t Applies for 8T35 and 8T36 only. 

I 

INPUT 
TEST 

CONDITION 

UDX 
MCLK* CL = 50pF 
BICt 

BOC CL ,= 50pF 

BIC CL = 50pF 
BOC 

IVBX 
C L = 50pF 

MCLK 

ME 
SC CL = 50pF 
WC 

ME 
SC CL = 50pF 
WC 

MCLK 
BICt 

UDXo 
BIC· 
IVX 

(Note 2) 
ME 
SC 
WC 

UDXo 
BIC· 
IVX (Note 2) 
ME 
SC 
WC 

o Times are referenced to MCLK for 8T32 and 8T33, and are referenced to BIC for 8T35 
and 8T36. 

NOTES: 

1. Data delays referenced to the clock are valid only if the input data is stable at the arrival 
of the clock and the hold time requirement is met. 

2. Set up and hold times given are for "normal" operation. BIC setup and hold times are 
for a user write operaton. SC setup and hold times are for an 1/0 Port select operation. 
WC setup and hold times are for an Microprocessor Bus write operation. ME setup and 
hold times are for both IV write and select operations. 

9i!11DliC9 
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Min 

18 

18 
16 

14 

13 

40 
35 

15 
25 
55 
30 
30 
30 

25 
10 
10 
5 
5 
5 

8T3218T33/8T35/8T36-F ,~A 

LIMITS 

Typ Max 
UNIT' 

25 38 
45 61 ns 
40 55 

26 47 ns 

28 35 
ns 

23 33 

38 53 
48 61 

ns 

I 
19 25 ns 

17 32 ns 

ns 

ns 

ns 
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ST32/ST33/ST35/ST36-F ,NA 

DC ELECTRICAL CHARACTERISTICS ooe::; TA::; 70oe, vee = 5V ± 5% 

PARAMETER TEST CONDITIONS 
LIMITS 

UNITS 
Min Typ Max 

V,H High-level input voltage 2.0 V 

V,l Low-level input voltage .S V 

Vel Input clamp voltage I, = -SmA -1 ·V 

IIH High-level input current1 Vee - 5.25V <10 100 J.LA 
V,H = 5.25V 

III Low level input current1 Vee = 5.25V -350 ' -550 J.LA 
V,l = .5V 

VOL Low-level output voltage Vee = 4.75V .55 V 
lOl = 16mA 

VOH High-level output voltage Vee = 4.75V V 
10H = -3.2mA 2.4 

los Short-circuit output current2 

UD bus Vee = 4.75V 10 rnA 
IV bus Vee = 4.75V 20 rnA 

Icc Supply current Vee = 5.25V 100 150 rnA 

NOTES 

1. The input current includes the Tri-state/Open Collector leakage current of the output driver 
on the data lines. 

Absolute Maximum Ratings: 
Supply voltage3 • • • • • • • • . • • •• 7V 

2. Only one output may be shorted at a time. 

3. These limits do not apply during address programming. 

TEST LOAD CIRCUIT 
(OPEN COLLECTOR OUTPUTS) 

VCC 
() 

~> 
'> 390n 

NOTE: CL includes fixture capacitance. 

VOLTAGE WAVEFORMS 

INPUT WAVEFORM 

©IC MASTER 1978 

Input voltage3 ............ 5.5V 

TEST LOAD CIRCUIT 
(TRI-STATE OUTPUTS) 

IfgDDliCS 

ALL DIODES 
ARE 1N914 
OR EQUIVALENT S2 

FROM 

TEST 
POINT 

~~~~T ____ ----. 

TEST 

NOTE: CL includes fixture capacitance. 

lKH 1 
L - H I Sl OPEN 
Z - H S2 CLOSED 
H - L I S1 CLOSED 
Z - L S2 OPEN 
L - Z I S1 CLOSED 
H - Z S2 CLOSED 

CLOCK PULSE WIDTH 
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BT32/BT33/BT35/BT36-NAiF 

ADDRESS PROGRAMMING 
The I/O Port is manufactured such that an 
address of all high levels (>2V) on the Mi
croprocessor Bus inputs matches the Port's 
internal address. To program a bit so a low
level input «O.BV) matches, the following 
procedure should be used: 

1. Set all control inputs to their inactive 
state (BIC = BOC = ME = V CC, SC = WC = 
MCLK = GND). Leave all Microproces
sor Bus I/O pins open. 

2. Raise VCC to 7.75V ± .25V. 
3. After V bc has stabilized, apply a single 

programming pulse to the user data bus 
bit where a low-level match is desired. 
The voltage should be limited to lBV; the 
current should be limited to 75mA. Apply 
the pulse as shown in Figure 1. 

4. Return Vee to OV. (Note 1). 

5. Repeat this procedure for each bit 
where a low-level match is desired. 

6. Verify that the proper address is pro
grammed by setting the Port's status 
latch (IVO-IV7 = desired address, ME = 
WC = L. SC = MCLK = H). If the proper ad
dress has been programmed, data pre
sented at the I-LP bus will appear inverted 
on the user bus outputs. (Use normal 
V CC and input voltage for verification.) 

After the desired address has been pro
grammed. a second procedure must be 
followed to isolate the address circuitry. 
The procedure is: 

ADDRESS PROGRAMMING PULSE 

~~
7'75V 

VCCP 

I I ov 
\--< 1 SEC. --+l 

ADDREss---IL' 9O'lG 1 JL 18V 
PROGRAMMING 1 

PULSE 

10% I 'I ov 
L 1 I 

_I tr j+-< 1mS-+J 

Figure 1 

PROTECT PROGRAMMING PULSE 

PROTECT 
PROGRAMMING 

PULSE .~t\ n 14V 

---'';''-'-~T " '------t ~ i i'---- ov 
-I tr +- t r > 1001'S /--< 1mS-+I 

Figure 2 

1. Set V ce and all control inputs to OV. 
(V CC = BIC = BOC = ME = SC = WC = 
MCLK = OV). Leave all Microprocessor 
Bus I/O pins open. 

2. Apply a protect programming pulse to 
every user data bus pin, one at a time. The 
voltage should be limited to 14V; the 
current should be limited to 150mA. Ap
ply the pulse as shown in Figure 2. 

3. Verify that the address circuitry is isolat
ed by applying 7V to each user data bus 
pin and measuring less than 1 mA of input 
current. The conditions should be the 
same as in step 1 above. The rise time on 
the verification voltage must be slower 
than 100l-Ls. 

PROGRAMMING SPECIFICATIONS1 

PARAMETER 

V CCP Programming supply voltage 
Address 
Protect 

ICCp Programming supply current 

E. 

Max time V CCP > 5.25V 

Programming voltage 
Address 
Protect 

Programming current 
Address 
Protect 

Programming pulse rise time 
Address· 
Protect 

Programming pulse width 

TEST 
CONDITIONS 

Vecp = B.OV 

7.5 

17.5 
13.5 

.1 
100 

.5 

1. If all programming can be done in less than 1 second. vee may remain at 7.75V for the entire programming cycle. 

IfgllDtiCI 
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UNITS 

B.O V 
0 V 

250 mA 

1.0 s 

lB.O V 
14.0 V 

75 mA 
150 mA 

I-LS 
I-LS 

ms 
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VOLTAGE WAVEFORMS (Cont'd) 

INPUT 
DATA 

OUTPUT 
DATA 

DATA DELAY TIMES 
Input Data Reference 

SETUP AND HOLD TIMES 

MCLK -----....---X,: --------
BIC - - - - - -:-SE:: _1 __ tHOLO 

DATA AND 
CONTROL 

©IC MASTER 1978 

Si!lDOliCS 

BT32/BT33/BT35/BT36-F ,NA 

BIC 

MCLK 

DATA DELAY TIMES 
Clock Referenced 

6~~:---+--------'5! I ~'O{-
1- tpo ------~ 

15V 1.5V 

g~~~UT '--___ _ 

OUTPUT ENABLE AND DISABLE TIMES 
(Tri-State Outputs) 

DATA 
OUTPUT 1 

DATA 
OUTPUT 2 

LOW LEVEL 
,--___ ENABLING 

1.5V 

I' 'I HIGH LEVEL 

'- -' 
"--__ ...;E;...NABLING l- -1----- 1-

~_+r_.,..toE""-+I \+too---l 
I I I 

I I 
........... ~ ................... ___ --+-I ~.,......~ -VOL 

I 
I 

I-too+l 

Waveform #1 is for an output with internal conditions such that the 
output is Low when the tri-state driver is enabled. Waveform #2 is for 
the oPPOsite condition. 
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APPLICATIONS 
Figure 3 shows some of the various ways to 
use the I/O Port in a system. By controlling 
the BIC and BOC lines, the device may be 
used for the input and output of data, con
trol, and status signals. 1/0 Port 1 functions 
bidirectionally for data transfer and 1/0 Port 
2 provides a similar function for discrete 
status and control lines. 1/0 Ports 3 and 4 
serve as dedicated output and input ports, 
respectively. 
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SIGNETICS 1< 
8X300 't MCLK. 

MICROCONTROLLER 
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8T32 APPLICATIONS 
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ME 
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ME 

SIGNETICS 
8T32 

1/0 PORT 

. I I 

1/0 PORT 

I I 

1/0 PORT 

BO~ 
-

"" ..; 
1/0 PORT 

ME 

<: 

BIC 

~ 

mel. ~ 

Figure 3 
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PRELIMINARY SPECIFICATION 

DESCRIPTION 
The Bus Expander is specifically designed 
to increase the I/O capability ofaX300 sys
tems previously limited by fanout consider
ations. The bus expander serves as a buffer 
between the aX300 and blocks of I/O de
vices. Each bus expander can buffer a block 
of 16 I/O ports while only adding a single 
load to the aX300. 

FEATURES 
• 15n8 max propagation delay 
• Bidirectional 
• Three-state outputs on both ports 
• Pre-programmed address range 

APPLICATIONS 
The aT39 Bus Expander is designed to be 
used with the aX300 microprocessor to 
allow increased I/O capability in those sys
tems previously limited by fanout consider
ations. Figure 1 shows a typical arrange
ment of the bus expander in an aX300 
system. Each expander services I/O ports 
whose address is within the range of the 
expander. Other I/O ports or working stor
age may be directly connected to the bus as 
shown. 

unidirectional drivers for I/O port control, 
and necessary control logic. The control 
logic is required to maintain the proper 
directional transfer of bus data as dictated 
by the states of the I/O port control signals 
and the currently enabled I/O port. Each 
bus expander is programmed during manu
facturing to respond to a specific block of 
I/O port addresses. Only I/O ports with 
addresses in the range of a given bus ex
pander may be connected to that expander. 
A bus expander may be used on either left 
bank or right bank. Multiple expanders on 
the same bank must have different address 
ranges; however, expanders with the same 
address range can be connected if they are 
on different banks. Systems may be config
ured with I/O ports connected directly to the 
aX300, as well as I/O ports connected 
through a bus expander; however, no un
buffered I/O port may have an address 
within the span of a bus expander on the 
same bank. 

Addition of bus expanders may impact sys
tem cycle time due to the added delay in the 
data path. For the purposes of calculating 
allowable cycle time as described in the 
aX300 data sheet, the bus expander delays 

PIN CONFIGURATION 

MCLK (OUT) 

ME (OUT) 

I,XL PACKAGE 

I/O Port Side 

8T31 
aT39-I,XL 

p.PSide 

may be considered additive to the I/O port 
delays so that a buffered I/O port simply 
appears as a slower I/O port. 

The bus expander is not limited to use with 
the aX300, but may be applied in any system PIN DESIGNATION 
which uses a combined address/data bus. 

ST39 ADDRESSING 
During normal operation of the aX300 when 
an I/O port address is being sent on the IV 
Bus (SC is high),.the I/O port will examine 
all eight bits of the microprocessor bus for 
an address compare. Since the aT39 is used 
to buffer blocks of I/O ports, only the four 
most significant bits are examined by the 
aT39 for an address compare. 

Note that redundant addresses are not pro
grammed into separate devices. Rather, a 
discrete device (such as the aT39-03) may 
be wired for any address requiring two 1 bits 
and two 0 bits in the address. The various 
address ranges for this same device are 
obtained by permuting the high order (010 
and 000 are MSB) data lines accordingly. 
Both input and output lines must be rede
fined in order to maintain data and address 
integrity on the extended bus. Table 1 sum-' 
marizes the aT39 addressing. 

Address functions are specified with the 
convention that bit 0 is the MSB and bit 7 is 
the LSB. The 01 microprocessor bus ad
dress decoding is active low. 

FUNCTIONAL DESCRIPTION 
The Bus Expander contains eight sets of 
non-inverting bidirectional tri-state drivers 
for the bus data bits, four non-inverting 
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PIN NO. 

2-7.9,10 

11 

12 

13 

14 

15 

16 

17 

1a 

19,20,22-27 

1,a,21 

2a 

PART TYPE' 

aT39-00 
aT39-01 
aT39-03 
aT39-07 
aT39-17 

SYMBOL 

000-007 

WC(OUT) 

SC(OUT) 

MCLK(OUT) 

ME(OUT) 

ME(lN) 

MCLK(IN) 

SC(IN) 

WC(IN) 

010-017 

GNO 

VCC 

ADDRESS PATTERN 
MSB(O) LSB(7) 

OOOOXXXX 
0001XXXX 
0011XXXX 
0111XXXX 
1111XXXX 

NAME AND FUNCTION 

I/O port data bus 

Write command output 

Select command output 

Master clock output 

Master enable output 

Master enable input 

Master clock input 

Select command output 

Write command output 

Microprocessor data bus 

Ground 

+5 volt supply 

ADDRESS BLOCKS 
Octal 

TYPE 

Active low. 
three-state 

Active high 

Active high 

Acitve high 

Active low 

Active low 

Active high 

Active high 

Active high 

Active low, 
three-state 

0-17 
20-37,40-57, 100-117,200-217 

60-77, 120-137, 220-237, 140-157, 240-257, 300-317 
160-177, 260-277, 320-337, 340-357 

360-377 

Table 1 ST39 ADDRESSING SUMMARY 

Si!lnotics 
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PRELIMINARY SPECIFICATION 

TRUTH TABLE 

SELECT DATA TRANSFER ADDRESS· 
ME SC WC MClK LATCH DIRECTION COMPARISON 

L L L X Set 01 Bus -.00 Bus No 

l l l X Not set 01 Bus - 00 Bus No 

l l H X X 01 Bus - 00 Bus No 

l H X l X 01 Bus - 00 Bus No 

l H X H X 01 Bus - 00 Bus Yes 

H X X X X 01 Bus - 00 Bus No 

NOTES 

'When an address comparison is made. the select latch is set if the data on the 01 Bus is within the 
manufactured address range of the IV Bus Expander. Otherwise. the select latch is cleared. 

FUNCTIONAL BLOCK DIAGRAM 

WC (OUT) 

SC (OUT) 

_(OUT) 

MCLK (OUT) 

NOTES 

TO OTHER 
DATAPATHES 

ENABLE 
D-8US 

I 

Selection made during manufacture 
X = Don't care 

1910 

10F' 
DATA PATHES 

ENABLE 
1-8US 

WC(IN) 

SC(IN) 

ME (IN) 

MCLK (IN) 

8131 
BT39-I,XL 
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PRELIMINARY SPECIFICATION 

ABSOLUTE MAXIMUM RATINGS1 
PARAMETER 

VCC Power supply voltage 

Y,N Input voltage 

Vo Off-state output voltage 

TA Operating temperature range 

TSTG Storage temperature range 

RATING UNIT 

+7 Vdc 

+5.5 Vdc 

+5.5 Vdc 

o to +70 DC 

-65 to +150 DC 

8T39 

8T39-I,XL 

ORDERING INFORMATION 
The Bus Expander is ordered by specifying 
the following part number: 

N8T39-xx p 

~L _ { I - Ceramic Package 
P - XL - Epoxy Package 

Address Range As Determined 
From Table 1 

DC ELECTRICAL CHARACTERISTICS VCC = 5V ± 5%, ODC ~ TA ~70DC 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltage V 
V,L Low .8 
V,H High -5mA at V CC min 2.0 
V'C Clamp -1 

Output voltage VCC = 4.75V V 
VOL Low IOL = 16mA .55 
VOH High 10H = -3.2mA 2.4 

Input current VCC = 5.25V uA 
'lL Low* V,L = .5V -250 
'IH High* V,H = 5.25V < 10 100 

lOS Short circuit output current V CC = 4.75V -40 mA 
ICC Supply current VCC = 5.25V 200 mA 

AC ELECTRICAL CHARACTERISTICS VCC = 5V ± 5%, oDe ~ TA ~'70DC, CL
1
=300pF2 

PARAMETER TO 

tpd Propagation Delay DOX 
Data DIX 

ME (out) 

tpd Control MCLK (out) 
Propagation Delay SC (out> . 

WC (out) 

Data 
toe Output Enable DIX 

DOX 

Data 
tod Output Disable DIX 

DOX 

Adverse DIX 
tsetup Setup Time 3 DOX 

Address DIX 
thold Hold Time 3 DOX 

NOTES 

1. Includes tri-state leakage. 
2. Minimum clock width = SOns. 

©IC MASTER 1978 

FROM 

DIX 
DOX 

ME (in) 
MCLK (in) 

SC (in) 
WC(in) 

ME (in) 
SC (in) 
WC(in) 

ME (in) 
SC (in) 
WC (in) 

DIX 
ME (in) 

MCLK (in) 
SC (in) 
WC (in) 

DIX 
ME (in) 

MCLK (in) 
SC (in) 
WC (in) 

TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

15 ns 

15 

28 56 ns 

15 ns 

54 ns 

3 ns 

3. All set up and hold times are referenced to the trailing edge of the clocking input 
MClK. 
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PRELIMINARY SPECIFICATION 

TYPICAL APPLICATIONS 

USING 2 BUS EXPANDERS 
TO GIVE 33 110 PORTS PLUS WORKING STORAGE 

BUS EXPANDER 
Address 20. - 37. 

WORKING 
STORAGE 

I I 1 11 
161/0 PORTS 
Addresses 
20. - 37. 

VOLTAGE WAVEFORMS 

OUTPUT 
CONTROL 

WAVEFORM'l 

WAVEFORM 2 

PROPAGATION DELAY TO 
THREE-STATE OUTPUTS 

S10PEN. 
S2 CLOSED 

PRELIMINARY SPECIFICATION 

BUS EXPANDER 
Address 40. - 57. 

I 1 I 11 
161/0 PORTS 
Addresses 
40 •• 57. 

3V 

Manufacturer reserves the right to make design changes and improvements. 
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1/0 PORT 
Address 6 

BICBOC USER 
DATA 

INPUT 

OUTPUT 

TEST LOAD CIRCUIT 

TEST 
POINT 

CL 

(SEE NOTE 1) T 

1 

8TS9 
BT39-I,XL 

All resistors values are typical and in ohms. 

NOTES 

1. CL includes probe and jig capacitance. 
2. All diodes are 1N916 or 1N3064. 

PROPAGATION DELAY TIMES 

OV 

VOL 
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DESCRIPTION 
The NE5018 is a complete 8-bit digital to 
analog converter subsystem on one mono
lithic chip. The data· inputs have input 
latches, controlled by a latch enable pin. The 
data and latch enable inputs are ultra-low 
loading for easy interfacing with all logic 
systems. The latches appear transparent 
when the LE input is in the low state. When 
LE goes high, the input data present at the 
moment of transition is latched and retained 
until LE again goes low. This feature allows 
easy compatibility with most microproces
sors. 

The chip also comprises a stable voltage 
reference (5V nomina/) and a high slew rate 
buffer amplifier. The voltage reference may 
be externally trimmed with a potentiometer 
for easy adjustment offull scale, while main
taining a low temperature co-efficient. 

The output of the buffer amplifier may be 
offset so as to provide bipolar as well as 

FEATURES 
• 8-blt resolution 
• Input latches 
• Low-loading data Inputs 
• On-chlp voltage reference 
• Output buffer amplifier 
• Accurate to ± 1/2 LSB 
• Monotonic to 8 bits 
• Amplifier and reference both short

circuit protected 
• Compatible with 2650,· 8080 and many 

other J'P's. 

APPLICATIONS 
• Precision 8-blt DI A converters 
• AID cOnverters 
• Programmable power supplies 
• Test equipment 
• Measuring Instruments 
• Analog-digital multiplication 

unipolar operation. ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Vee+ Positive supply voltage 
Vee- Negative supply voltage 
VaN Logic input voltage 
VREFIN Voltage at VREF input 
VREFADJ Voltage at VREF adjust 
VSUM Voltage at sum node 
IREFse Short-circuit current 

to ground at VREF OUT 

PIN CONFIGURATION 

F,N PACKAGE 

I 
DIGITAL GND 1 

DBO (LSB) 2 

15 BIPOLAR OFFSET R 

DB7 (MSB) 9 

LE 

SE5018 available in F package only. 

RATING 

18 
-18 

o to 18 
12 

o to VREF 
12 

Continuous 

UNIT 

V 
V 
V 
V 
V 
V 

louTse Short-circuit current to ground 

©IC MASTER 1978 

or either supply at VOUT 
IREF Reference input current 
Po Power dissipation* 

-N package 
-F package 

TA Operating temperature range 
SE5018 
NE5018 

TSTG Storage temperature range 
TSOLO Lead soldering temperature 

(10 seconds) 

"NOTE 
For N package, derate at 120°CIW above 35°C 
For F package, derate at 75°CIW above 75°C 

Continuous 
5 rnA 

800 mW 
1000 mW 

-55 to +125 °C 
o to +70 °C 

-65 to +150 °C 

300 °C 
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DC ELECTRICAL CHARACTERISTICS Vcc+ = 15V, Vcc- = -15V, SE5018. -55°C :5 TA :5 125°C, 
NE5018. O°C :5 TA :5 70°C unless otherwise specified. 

PARAMETER 

Vcc+ Positive supply voltage 
Vcc- Negative supply voltage 

Resolution 
Relative accuracy 

Ts > Settling time 
PSRR Power supply 

Rejection ratio 
Icc+ Positive supply current 
Icc- Negative supply current 
hN(O) Logic "0" input current 
VIN(O) Logic "0" input voltage 
VIN(1) Logic "1" input voltage 
TpWLE Latch enable pulse width 

BLOCK DIAGRAM 

SE5018 
TEST CONDITIONS 

Min Typ 

15 
-15 
8 

To ± 1/2LSB, 10V step 2 
Vcc+ +12 to +18V ±1 
Vcc- -12 to -18V 

Vcc+ = 15V 8 
Vcc- = -15V -10 

VIN = OV 5 

2.0 
400 

DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO 
MSB LSB 

LATCHES AND 
SWITCH DRIVERS 

Max 

±o.19 

0.8 

DIGITAL 
GND 

Min 

2.0 

NE5018-F,N 

NE5018 
UNITS 

Typ Max 

15 V 
-15 V 
8 bits 

±0.19 % 
2 JJs 

±1 mVN 

8 mA 
-10 mA 
5 JJA 

0.8 V 
V 

400 ns 

.------------0 SUM NODE 

VREF 0---..--< 
OUT 

V~:,o-____ ~ ______ ~ 

VCC-

All R valves equal 5KO and are thermally matched. 

1914 

DAC SWITCHES 

1 
DAC CURRENT 
OUTPUT 

R 

>--+----0 YOUT 
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EQUIVALENT SCHEMATIC 

Li 
10 

13 

10K 12 

'----y----J 
FUll SCAlE 

ADJUST 

VFS= ' •• tv 
LS8= 3.9mV 
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0- 9.961V OPERATION 

DIGITAL INPUTS 

,r ______ ~A~ ______ ~\ 

NE5018 

t8~-·-n17 15 11 

0.1j.! HIe N/C 

VCC-

NE5018-F,N 

Vcc+ 1. 

~O.'j.! 

I--____ o-.;;.;Ol..,-G. GND 

22 ANALOG GNO 

,. OAC 

SOp OUTPUT 

Rl fL 
20 ~ 

210----.... --...... --..., INt1. 

1000p 

Si!lDOliCS 
a subsicfsary of Us. Philips Corporation 

SignetlCS CorporatlOfl 
PO Box 9052 

811 East Arques Avenue 
Sunnyvale, Cabfornia 94086 

1€Iephone 408/739-7700 

Printed in USA Aug. 1977 
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PROGRAM DESIGN 
Prepare detailed flow charts for 

optimum microprocessor 
operation. 

CODE 
Code detailed flow charts into 
assembly language using 8002 
Microprocessor Lab's editing 

capabilities. 

ASSEMBLE 
Assemble coded programs into 
machine language using 8002 

Microprocessor Lab's universal 
assembler processor. 

DEBUG 
'D'ace and debug programs using 
8002 or 8001 program emulation 

and debugging capabilities. 

Microprocessor-based product development 

Software creation is made easy with the 8002 
Microprocessor Lab's editing capabilities. TEKDOS 
maintains mes whiie you concentrate on entering and 
revising the program. 

The software is executed and debugged on the 
prototype with the addition of the appropriate 
emulator processor. This dynamic trace capability 
enables you to trace program execution, set break
points, and examine memory and register contents . 

8002/8001 Microprocessor Lab 

@IC MASTER 1978 



with the 800218001 MIcroprocessor Labs 

Assembly into executable object code is accomplished 
rapidly. Corrections can be made and reassembled on 
the spot, too. 

©IC MASTER 1978 

LOGIC DESIGN 
Design hardware, selecting 

microprocessor-support circuitry 
and Implementing hard
wired logic functions. 

BREADBOARD 
Build and troubleshoot wire

wrapped breadboard using 8002 
or 8001 emulator processor and 

prototype control probe with 
real-time prototype analyzer. 

PROTOTYPE 
Integrate hardware and software. 
Execute application program on 

prototype from 8002 or 8001 
program memory using prototype 

control probe. 

DEBUG 
Verify system operation. Load 

program Into PROM, then trace and 
debug system behavior using 
real-time prototype analyzer. 

1917 
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8002 Microprocessor Lab 

• Multiple Microprocessor Support 
• A Complete Software Development System 
• Real-lime Trace Option 

The 8002 Microprocessor Lab consists of the 8002 Mainframe; the dual flexible disc unit; a system terminal (TEKTRONIX CT8100 or 
CT8101 recommended); and two sets of assembler software for two different microprocessors, chosen from the microprocessors 
supported at time of purchase. An emulator processor module for each microprocessor the system supports, and its associated 
prototype control probe, are offered as options. 

The 8002 Microprocessor Lab is a complete software devel
opment system for the design of microprocessor-based prod
ucts. A key feature is its ability to support many microprocessor 
chips, including the Intel 8085 and 8080, Motorola 6800, Texas 
Instruments 9900, and Zilog Z-80. The system will support 
other microprocessors in the future. 

In addition to multiple microprocessor support, the 8002 offers 
a superior operating system and powerful text editor, assem
bler, and debugging programs; three optional levels of emula
tion for software debugging, partial and full emulation; and a 
real-time prototype analyzer option with all the capabilities of a 
microprocessor analyzer plus eight channels of external input. 

Software development and debugging 
In a typical design sequence, software is developed using all 
the resources of TEKDOS, the disc-operating system software 
for the 8002 Microprocessor Lab. TEKDOS performs flexible 
disc and file utility functions, data transfer functions, and 
system/peripheral device control functions. In addition to re
lieving the user of these housekeeping chores, TEKDOS also 
supervises the text editor, assembler, and linker programs and 
the optional emulation support, debugging system and PROM 
programming routines. 

Program entry and editing may be accomplished module by 
module. The line-oriented text editor provides 150 60-character 
lines of buffer workspace, and offers several convenience fea
tures for preparing, correcting, and modifying the program 

, quickly and easily. The macro assembler allows a multiple-step 
routine to be defined by a single command. At the end of each 
work session, file space is allocated by TEKDOS; duplicate 
files of important material may be readily created. When pro
gram entry has been completed, all program files may be 
merged with a single TEKDOS command. 

The assembler processor, with the appropriate disc inserted in 
the flexible disc drive, performs program assembly functions 
for each microprocessor supported by the 8002. 

1918 

After an error-free assembly listing has been obtained, the 
resulting object code may be executed in system emulation 
(mode O) on the optional emulator processor. The emulator 
processor is identical to the microprocessor that will finally be 
installed in the user's prototype. Execution is performed under 
control of the debugging system; during execution, program 
steps can be traced, software breakpoints can be set, and 
memory can be examined and changed as required. Should an 
error be discovered, that portion of the program can be cor
rected at the source level using the text editor. It can then be 
reassembled and executed again. This procedure continues 
until the program is clean. 

©IC MASTER 1978 



Parti8lcand FuHEmuiatioil 
After the software has been partially debugged, it may be 
exercised on the prototype circuitry in the partial emulation 

-mode (mode 1). During partial emulation, control may be re
leased from the 8002 to the prototype in stages. The devel
opmental software runs using 8002 memory space and pro
totype I/O and clock. The 8002 memory mapping feature al
lows memory to be gradually mapped over to the prototype by 
any combination of 128-byte address blocks. Throughout par
tial emulation, the user has access to prototype circuitry 
through the debugging system, which enables him, as before, 
to trace, set breakpoints, examine and change memory and 
register contents. 

In full emulation (mode 2) the program is run on the now 
stand-alone prototype, but program execution is still under 
complete control of the debugging system. All I/O and timing 
functions are directed by the prototype; all memory has been 
mapped over to the prototype; and only the prototype control 
probe is still in place, emulating the target microprocessor. 
Although the prototype is effectively freestanding, then, the 
user may still direct program activity from the 8002. 

Hardware Trace Option 
The optional real-time prototype analyzer enables the user to 
dynamically monitor the prototype address bus, data bus, and 
up to eight other locations on the prototype circuit board. Pro~ 
totype activity is monitored at full speed, without stopping or 
slowing up the working microprocessor. This enables the de
signer to locate critical timing problems and hardware/ software 
sequence problems during partial and full emulation. 

r---
I 
I r---.>t.-_.., , 

Prototype 
Control Probe 

(Optional) r-----, 
I I 
I I 
I I 
I I 
I I 
I I 
I I , , 
L ____ ...J 

Optional To 64K I 

In summary, then, each of the three emulation modes supports 
a specific phase of the product development cycle. Beginning 
with program entry, editing; and assembly, the designer pro
ceeds from software debugging (mode 0), to the sequential 
integration of program and circuit (mode 1), to the final integra
tion and test of the stand-alone product (mode 2). The real-time 
prototype analyzer enhances modes 1 and 2 by allowing the 
user to monitor and acce.ss prototype activity in real time. 

8002 CHARACTERISTICS 

The 8002 Microprocessor -lab is a modular system whose 
mainframe houses up to 20 plug-in circuit boards. The system 
includes System Processor, Debug and Front-Panel I/O; Sys
tem Memory; Program Memory; System Communications; and 
Assembler Processor modules. A system terminal is neces-
sary but not supplied. 

Available as options are an Emulator Processor module and 
associated Prototype Control Probe for the microprocessor of 
choice to support three progressive levels of emulation. The 
Real-Time Prototype Analyzer module, additional 16K byte 
Program Memory modules, and ePROM Programmer modules 
for the 1702 or 2704/2708 are also available as options. Op
tional peripherals include the TEKTRONIX CT8100 Crt Termi- . 
nal, CT 8101 TIV Terminal, and lP8200 line Printer. 

8002 Microprocessor Lab 

B002 SIMPLIFIED BLOCK DIAGRAM 
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8002 PHYSICAL CHARACTERISTICS 
Dimensions 

Height 24.66 cm (9.62 in) 
Width 48.31 em (18.842 in) 
Length 57.3 cm (22.347 in) 
Weight 30 Kg (66Ib) 

8002 ENVIRONMENTAL CHARACTERISTICS 
Temperature 

Operating 
Storage 

Humidity 

Altitude 
Operating 
Storage 

OOC to +35°C (+32°F to 95°F) 
Not available. 
To 90° relative noncondensing. 

To 15,000 feet max. 
To 50,000 feet max. 

8002 ELECTRICAL CHARACTERISTICS 
AC Input Voltages 115 V ac ± 1 0% or 230 V ac ± 1 0% 

Frequency Range. 60 Hz (50 Hz special order). 
Outputs 

Dual Supply V dc 
Single Voltage 

Line Regulation 
Dual Supply 
Single Supply 

Load Regulation 
Dual Supply 
Single Supply 

Output Ripple 
Dual Supply 
Single Supply 

Transient Response 

-12 V dcl +12 V dc ±5% at 3.4 A each 
+5.2 V dc ±5% at 25 A each 

±0.05% for a 10% line change. 
±0.01 % for a 10% line change. 

±0.05% for a 50% load change. 
±0.05% for a 50% load change. 

1.5 mv p-p, 0.4 mV rms. 
1.5 mv p-p, 0.4 mV rms. 

Dual Supply 30 ILS for a 50% load change. 
Single Supply 30 ILS for a 50% load change. 

Overload Protection Automatic current limit fold back. 
Adjustments 

Dual Supply 

Single Supply 
Fuses 

Primary 

60 V ac second. 
50 V ac second. 
±12 V dc primary. 

For -12 to -15} 
For +12 to +15 Factory Set 
Factory Set 

Amps at Volts AC 
6 115 
3 230 
0.5 
0.5 
2 
1 

115 
230 

8002 DUAL FLEXIBLE DISC CHARACTERISTICS 
Flexible Disc Unit 
The Flexible Disc Unit consists of two disc drives, a controller, 
and power supplies. The two disc drives are designated as 
drive 0 and drive 1. Drive 0 is the default system drive. System 
programs are placed in this drive, including disc-operating 
system programs, the text editor, and the debugging routines 
peculiar to a specific Emulator Processor. Drive 1 may be used 
for storing uset files, for modifying user files, or as a scratch 
data area. Drive 1 can also be designated as the system drive. 

Disc Organization 
Each disc contains 77 concentric tracks. Each quarter track, or 
block, is split into eight sectors, and each sector can contain 
128 bytes. Due to directory limitations, a maximum of 72 files 
can be contained on one disc. The disc operating system 
reserves track 0 for the disc directory; tr~cks one through four 
are normally automatically reserved for system programs. 

Write Protection 
Each disc has a write protect slot. If the slot is covered, the disc 
is write enabled; if the slot is not covered, the disc is write 
protected. If an attempt is made to write to a write-protected 
disc, an error message will be displayed on the appropriate 
peripheral. 
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ENVIRONMENTAL CHARACTERISTICS 
Temperature 

Operating 
Storage 

Altitude 
Operating 
Storage 

Humidity 
Operating 
Storage 

+10°C to +35°C (+50°F to +104°F). 
Not avaHable. 

To 15,000 feet max. 
To 50,000 feet max. 

20%-80% relative noncondeneing. 
Not available. 

PHYSICAL CHARACTERISTICS 
Size 

Height 27 cm (10.5 in) 
Width 44 cm (17.5 in) 
Length 60 cm (23.62 in) 

Weight 38.63 Kg (85Ib) 

ELECTRICAL CHARACTERISTICS 
Line Voltage 

Line Frequency 

Fuses 

#1 

#2 
#3 

#4 

Voltage 
115 Vac ±10% 
230Vac ±10% 

60Hz 
(50 Hz Special Order) 

Amps at 
4 
2 

Spare 
2.5 

1.5 
Spare 

Current 
3.5A 
2.0A 

VoitsAC 

115 
230 

115 

230 

Supplies, 
Regulated 
5Vdc 

Current 
6A 

Ripple 
1.5mV p-p 
0.4 mV rms 

Regulation Wrthin 
± .05% for a 50% 
load change 

24Vdc 4.8A 

Stability 
Temperature Rating 
of Supplies 

4.8mV p-p 
2.4 mVrms 

± .05% for a 50% 
load change 

± 0.3% for 24 hours after warmup. 

0°-50°C full rated, derated linearly 
to 40% at 70°C. 

FLEXIBLE DISC UNIT CHARACTERISTICS 
Capacity 

Per Disc 
Per Track 
Per Sector 

Access Time 

Bits Bytes 
77 x 32 x 128 x 8 bits = 2,523,136 315,392 

32 x 128 x 8 bits = 32,768 4,096 
128 x 8 bits = 1,204 128 

10 msltrack 
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8001 Microprocessor Lab 

• Multiple Microprocessor Support 
• A Total Hardware Debugging Environment 
• Real-Time Trace Option 

The B001 Microprocessor Lab consists of the B001 Mainframe; a system terminal (TEKTRONIX CTB100 or CTB101 recommended); 
and a Microprocessor Support Package for the microprocessor selected. A support package includes an emulator ROM an 
emulator processor, and a prototype control probe. ' ' 

The 8001 Microprocessor Lab is a total hardware debugging 
environment for the design of microprocessor-based products. 
A key feature is its ability to support many microprocessor 
chips, including the Intel 8085 and 8080, Motorola 6800, Texas 
Instruments 9900, and Zilog Z-80. The system will support 

. other microprocessors in the future. 

In addition to multiple microprocessor support, the 8001 offers 
three emulation modes for software debugging, partial and full 
emulation, as well as a real-time prototype analyzer option with 
all the capabilities of a microprocessor analyzer plus eight 
channels of external input. 

Three Emulation Modes 
In a typical design sequence, software is first developed inde
pendently using time-sharing, a minicomputer, or some other 
means. It is then downloaded to the 8001. At this point the 
in-prototype emulation and software/hardware integration 
capabilities of the 8001 come into play. 

In emulation mode 0, the software runs only on the emulator 
processor. This enables the program to be debugged on a 
microprocessor identical to the one that will ultimately be used 
in the completed product. In emulation modes 1 and 2, the 
prototype control probe is connected to the emulator processor 
at one end and plugged into the empty microprocessor socket 
in prototype circuitry at the other. 

Partial emulation (mode 1) lets the user release control in 
methodical steps from the 8001 to the prototype. The devel
opmental software runs using 8001 memory space and pro
totype I/O and clock. The 8001 memory mapping feature allows 
memory to be gradually mapped over to the prototype by 
address blocks. Throughout partial emulation, the user has 
access to prototype circuitry via the powerful 8001 debugging 
system software, which enables him to trace, set breakpoints, 
examine and change memory and register contents. 

©IC MASTER 1978 

Full emulation (mode 2) lets the user exercise the program on 
the now stand-alone prototype while still maintaining complete 
control through the Microprocessor Lab. All I/O and timing 
functions are directed by the prototype; all memory has been 
mapped over to the prototype; and only the prototype control 
probe is still in place, emulating the target microprocessor. 
Although the prototype is effectively freestanding, then, the 
user may still direct program activity from the Microprocessor 
Lab. 

Hardware Trace Option 
The optional real-time prototype analyzer enables the user to 
dynamically monitor the prototype address bus, data bus, and 
up to eight other locations on the prototype circuit board. Pro
totypeactivity is monitored at full speed, without stopping or 
slowing up the working microprocessor. This enables the de
signer to locate critical timing problems and hardware/ software 
sequence problems during partial and full emulation. 

In summary, then, each of the three emulation modes supports 
a specific phase of the product development cycle. Beginning 
with assembled source language, the designer proceeds from 
software debugging (mode 0), to the sequential integration of 
program and circuit (mode 1), to the final integration and test of 
the stand-alone product (mode 2). The real-time prototype 
analyzer enhances modes 1 and 2 by allowing the user to 
monitor and access prototype activity in real time. 

8001 CHARACTERISTICS 
The 8001 Microprocessor Lab is a modular system whose 
mainframe houses up to 20 plug-in circuit boards. The system 
includes System Processor, Debug and Front-Panel I/O, Pro
gram Memory, System Communications, and System Memory 
modules. Also provided are an Emulator Processor module for 
the microprocessor of choice, its associated prototype control 
probe, and a ROM-based software module. Additional 
emulator processor packages are available as options for each 
microprocessor the system supports. A system terminal is 
necessary but not supplied. 
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The Real-Time Prototype Analyzer module, additional 16K byte 
Program Memory modules, and ePROM Programmer modules 
for the 1702 or 2704/2708 are available as options. Optional 
peripherals include the TEKTRONIX CT8100 Crt Terminal, . 
CT8101 TTY Terminal, and LP8200 Line Printer. 

8001 PHYSICAL CHARACTERISTICS 
Dimensions 

Height 24.66 cm (9.62 in) 
Width 48.31 cm (18.842 in) 
Length 57.3 cm (22.347 in) 
Weight 30 Kg (66Ib) 

8001 ENVIRONMENTAL CHARACTERISTICS 
Temperature 

Operating 
Storage 

Humidity 

Altitude 
Operating 
Storage 

O°C to +35°C (+32°F to 95°F) 
Not available. 
To goo relative noncondensing. 

To 15,000 feet max. 
To 50,000 feet max. 

8001 ELECTRICAL CHARACTERISTICS 
AC Input Voltages 115 V ac ±10% or 230 V ac ±10% 

Frequency Range 60 Hz (50 Hz special order). 

Outputs 
Dual Supply Vdc 
Dual Supply Adc 
Single Voltage 
Single Current 

-12 V dc to +12 V dc ±5% 
3.4/3.4 A 
+5.2Vdc ±5% 
25A 

SLAVE: CLOCKS 

CYCLES~ 
fETCHES 

1 KHZ 

.R. f ~ 1,- - - - ~I: ----I~;I~ l 
COMPARATOR 1 

I 
I 

I ,~ ,f ,. 

Line Regulation 
Dual Supply 
Single Supply 

Load Regulation 
Dual Supply 
Single Supply 

Output Ripple 
Dual Supply 
Single Supply 

Transient Response 
Dual Supply 
Single Supply 

Overload Protection 

Adjustments 

Dual Supply 

Single Supply 

Fuses 
Primary 

60 V ac second. 
50 V ac second. 
±12 V dc primary. 

±0.05°io for a 10% line change. 
±0.01 % for a 10% line change. 

±0.05% for a 50% load change. 
±0.05% for a 50% load change. 

1.5 mv p-p, 0.4 mV rms. 
1.5 mv p-p, 0.4 mV rms. 

30 JLs for 50% load change. 
30 JLs for 50% load change. 
Automatic. current limit fold back. 

For -12 to -15} 
For +12 to +15 Factory Set 

None. 

Amps at VoltsAC 
6 115 
3 230 
0.5 
0.5 
2 115 
1 230 

STORE I REAL-TIME ~EZE 
I~ ___ T_R_AC_E_B_UF_FE_R ____ ~I~ 

I 
EVENT ~M 

COMPAR~TOR 2 I" 
~------r-------~ 

I PASS III 
COUNTER 

~------r-------~ I I CLOCK I 
SElECT (1 of 8) I PASS 

COUNTER 

I 
I 

I DELAY l~ 
COUNTER I 

~-----.------~ I 

EVT 1 
- - - - - -r- - - - - - J 

I 

.. J 

I EVT 2 

DELAY 
COUNTER 

GENERAL PURPOSE 
COUNTER I 

, - - - - - -r- - - - - - -

REAL-TIME PROTOTYPE ANALYZER-FUNCTIONAL BLOCK DIAGRAM 

ARMI 
lIMI 
FRZI 
BIF 

TRIGGER 1 

TRIGGER 2 

t BREAK 

~ 

.. 
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REAL-TIME PROTOTYPE ANALYZER 
The Real-Time Prototype Analyzer, Option 46 for the S002 and 
S001 Microprocessor Labs, is comprised of the Real-Time 
Trace Module, Data Acquisition Interface, and S-Channel Data 
Acquisition Probe. This option provides a real-time trace of the 
user program executing on the emulator processor, plus eight 
concurrent channels from any location on the user hardware 
probe input. The emulator address bus, data bus, control bus, 
and the eight external signals in the prototype circuit may be 
monitored without stopping or slowing up the working micro
processor. 

The analyzer module is a separate plug-in circuit card that may 
be inserted into either the S002 or S001 System Mainframe. 
The P6451 Probe connects to the prototype circuitry and per
mits data transference from the prototype to the analyzer. Data 
from the prototype is buffered and driven by the probe to the 
data acquisition interface, and then loaded into the analyzer 

. module's real-time trace buffer. 

As the user program is executed by the emulator processor, 
4S-bit data words are sequentially acquired from the prototype 
and loaded into the real-time trace buffer. Each data word 
contains 16-bit data from the address bus; S-bit or 16-bit data 
from the data bus; S-bit data from the test probe; 3-bit data 
identifying cycle type (read, write, I/O, memory, or instruction 
fetch); and 5-bit data used internally to identify last start! stop of 
the emulator. The analyzer will continue to acquire these se
quential cycles of logic input until the processor is stopped or 
the real-time trace buffer is frozen by a specified trigger occurr
ence. The real-time trace buffer can retain up to 12S data words 
in pre, variable center, or post trigger modes; thus enabling the 
storage of pertinent program bus transactions. 

©IC MASTER 1978 

A general-purpose delay counter times program execution in 
clock or event cycles to enable the analysis of critical timing
measurements. Count units may be designated as bus instruc
tion fetches, bus cycles, real~time trace stores, microseconds, 
milliseconds, or any event trigger. As the program executes, 
the counter keeps track of the numberof count units which take 
place. The current count value may be displayed after the 
processor is stopped by entering the CNT command from the 
system terminal. 

The Real-Time Prototype Analyzer offers expanded break
points to aid in efficient location of prototype problems. Two 
event comparators located within the analyzer module can be 
utilized to halt program execution and stop real-time trace. A 
trigger may be generated on any specific data occurrence in 
the address bus, data bus, test probe input, and instruction 
cycle type. Triggering may be immediate; delayed by counting 
the number of passes; or delayed by counting the number of 
clock select outputs (clock select may be by microseconds, 
milliseconds, emulator clocks, etc.). In addition, an output 
pulse may be generated, via the data acquisition interface, to 
trigger a logic analyzer or an oscilloscope. 
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The two event comparators (triggers) may be set to designate a 
break or halt in the program execution. These comparators 
may be used as independent breakpoints; or they may be used 
together to enable a breakpoint on a specific event combina
tion. The program execution can be halted when two trigger 
events occur simultaneously; when one trigger event precedes 
another; or when either trigger event occurs. When a break in 
the program execution takes place, program transactions 
stored in the real-time trace buffer may be displayed or printed. 

Data stored in the real-time trace buffer is displayed sequen
tially in the order it was acquired from the prototype. Buffer 
content may be displayed in whole or in part. Optional com
mand parameters are available to limit the storing of data to any 
specific transaction type, such as memory reads only. If the 
total buffer contents are displayed, a blank line will separate 
data sequence associated with each program starting point. 

The Real-Time Prototype Analyzer features a convenient and 
easy-ta-understand display format. With this format the ad
dress location, data, probe input, and control bus data of each 
acquired transaction are displayed. If the transaction was an 
instruction fetch, the instruction is also disassembled into the 
appropriate memonic readout unique to the emulator type 
being used. 

The Real-Time Prototype Analyzer functions in all emulation 
modes and operates with all commercial microprocessors 
supported by the 8002 and 8001 Microprocessor Labs. 
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REAL-TIME PROTOTYPE ANALYZER 
CHARACTERISTICS 

REAL-TIME TRACE MODULE 

ELECTRICAL CHARACTERISTICS 
Voltage 
+5.2V dc 
Dissipation 

Current. 
2.4 A typical. 
Approx 12.5 W. 

ENVIRONMENTAL CHARACTERISTICS 
Ambient Air 

. Temperature 
. Operational 

Storage 
Humidity 
Altitude 

Storage 
Operating 

0° C to + 70°C (+32°F to +158°F) 
- 55°C to + 80°C ( - 6rF to + 167°F) 

To 90% relative noncondensing. 

To 50,000 feet max. 
To 15,000 feet max. 

DATA ACQUISITION INTERFACE 

ELECTRICAL CHARACTERISTICS 
Power 

+12V dc 
-12Vdc 

Typical 

20 rnA 

Max. 

400 rnA with P6451 Data 
Acquisition Probe attached. 
125 rnA without P6451 Data 
Acquisition Probe. 

+5.2Fdc -
Dissipation Approx 7 W. 

400 rnA 

PHYSICAL CHARACTERISTICS 
Dimensions 

Circuit Board 

Overall Length 
Rear Panel 

Cable Length 

10.5 cm x 12.14 cm 
(4.09 in x 4.83 in) 
12 cm (4.68 in) 
11.2 cm x 6.1 cm 
(4.36 in x 2.37 in) 
50 cm (19.5 in) 

INPUT/OUTPUT CHARACTERISTICS 
Variable Threshold 

Range 
Preset TTL Voltage 
Event Trigger Out 

Adjustmel)ts 

Jumpers 

> + 1 0 V dc to < -10 v dc 

+1.4 V dc ± 200 mV 
High level voltage out (when Vcc = min, 
Vi = 0.5, Ro = 500 to GND) is >2 V dc. 

Variable threshold may be adjusted from 
>+10 V dc to <-10 V dc with a screw
driver adjustment accessible at the rear 
panel of the Microprocessor Lab. This 
voltage must be monitored with a volt
meter having an input impedance of at 

. least 10 MO. 
With the internal jumper in position '0-3' 
the clock threshold is designated to be 
the same as channels 0-3. In position 
'4-7' the jumper designates the clock 
threshold to be the same channels 4-7. 
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PROM PROGRAMMER 
The 1702 and 2704/2708 PROM Programmer options, each 
consisting of a circuit card module and supporting software, 
provide the ability to program either 1702A or 2704/2708 eras
able PROM chips. When the module is installed in an 8002 or 
8001 Microprocessor Lab mainframe, the PROM Programmer 
software enables communication between 8001 or 8002 pro
gram memory and the PROM installed in the front-panel PROM 
programming porch. 

Before programming the 1702A PROM, all bits are set to O. 
Programming is performed by writing Is to selected bits. Ad
dress and data are applied to the appropriate pins and each 
address is cycled through the write sequence until the PROM is 
completely programmed. 

Programming a 2704/2708 PROM is identical to the procedure 
for the 1702A PROM, except that bit settings are reversed. 
Programming is accomplished by setting selected bits to O. 

After programming, the PROM can only be erased by exposure 
to an ultraviolet light source. The transparent PROM cover 
allows ultraviolet light to reset all bits to their original setting, 
high or low. The PROM can then be programmed again. 

1702A or 2704/2708 PROM Programmer software transfers 
one data byte at a time, and actual addresses are assigned. 
Data may be written from 8002 or 8001 program memory 
(WPROM); read from PROM into program memory (RPROM); 
or compared on the system terminal (CPROM). 

For a write operation (WPROM), the data for each byte to be 
written is sent to either the 1702 or 2704/2708 PROM Pro
grammer from the program memory module. The PROM Pro
grammer then executes a programming sequence for that byte. 

The RPROM command allows the programmed PROM to be 
read into program memory and dumped onto a console display. 
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The CPROM compare function performs an address-by
address comparison between the PROM and the program 
under development. When an inequality between PROM bytes 
and memory bytes occurs, the memory address, memory byte 
content, and PROM byte content are displayed on the system 
console. A successful comparison between designated PROM 
and memory bytes is indicated by an End of Job message on 
the console. 

1702A PROM PROGRAMMER 

CHARACTERISTICS 

Power 

+SVdc 
+12 V dc 
-12 V dc 

SOVac 

Typical 

0.9A 
60 rnA 
40mA 

Approx.1S W 

Maximum 

1.2A 
SOmA 
70 rnA 
0.3A peak 

Dissipation 

Fuses 
SOVac 0.5 A 250 V located on the rear panel of 

the Microprocessor Lab 
Adjustments 

Ambient Air 
Temperature 

Operational 
Storage 

Humidity 

Altitude 
Storage 
Operating 

+47 V dc is adjusted with a potentio
meter located on the top edge PROM 
Programmer module 

O°C to + 70°C (32°F to + 158°F). 
- 55°C to + 80°C ( - 67°F to + 16rF). 

To 90% relative noncondensing. 

To 50,000 ft max. 
To 15,000 ft max. 

2704/2708 PROM PROGRAMMER 
CHARACTERISTICS 

Power 

+5.2 
+12 V dc 
-12 V dc 

30Vac 
15 Vac 

Dissipation 

Ambient Air 
Temperature 

Operational 
Storage 

Humidity 
Altitude 

Operating 
Storage 

Typical 

1.09A 
36mA 
70mA 
68 rnA 
10SmA 

Approx.7W 

Maximum 
1.2A 
SOmA 
SOmA 
8SmA 
1S0mA 

O°C to + 70°C (+32°F to +S8°F) 
-55°C to +80°C(-67°Fto +16rF) 
To 90% relative noncondensing. 

To 50,000 ft max. 
To 15,000 ft max. 
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ALABAMA 
"ttuntsviIle35801 
Suite 8. 3322 S. Memorial Parkway 
Phone: (205) 881·2912 

ARIZONA 
"Phoenix 85034 
2643 E University Drive 
Suite 113 
Phone. (60~) 244·9795 
Tucson Area" Enterpnse 383 

CALIFORNIA 
"Concord 94520 
2345 Stanwell Circle 
Phone'. (415) 889·2710 
From Oakland: (415) 254·5353 

·irvine92714 
16601 Hale Ave 
Phone. (714) 556·8080-89 

(213) 778·5225. 6 

"Los Angeles 
21300 Erwin Street 
Woodland Hills 91367 
Phone: (213) 999·1711 

"loS Gatos 95030 
985 University Avenue 
Suite 22 
Phone: (408) 358·3491 

"San Diego 92111 
7827 Convoy Court 
Suite 401 
Phone: (714) 292·7330 

. "Santa Clara 95051 
3200 Coronado Drive 
Phone: (408) 249·5500 

COLORADO 
"Danver 
Suite4A 
14 Inverness Dr. East 
Englewood 80110 
Phone: (303) 773·1011 
Telex: (Imocom) 45-4455 

CONNECTICUT 
Milford 06460 
20 Commerce Park Road 
Phone: (203) 877·1494 

ALGERIA 
Measurelec 
Algiers 

~ARGENnNA 
Coasin SA 
Buenos Aires, ConIoba 

AUSTRALIA 
Tektronix Australia Pty. Umited 
Sydney, Adelaide, Melbourne 

AUSTRIA 
Rohde & Schwarz-Tektronix 

Ges.m.bH 
Wien 

BELGIUM 
TEKTRONIX nvlsa 
Bruxelles 

BRAZIL 
Importacao, 

Industria e Comerao 
AmbriexSA 

Rio de Janeiro, Sao Paulo 

CANADA 
Tektronix Canada Ltd. 
Montreal, Galgary, Edmonlon, Toronto, 
Ottawa, Vancouver, Halifax 

CHILE 
Equipos Industriales SAC I. 
Santiago 

COLOMBIA 
Selectronica Ltda. 
Bogota 

DENMARK 
Tektronix NS 
Krogshojvej 

EAST AFRICA (Kenya, Tanzania 
and Uganda) 

Engineering & Sales Co., Ltd. 
Nairobi 

ECUADOR 
Proteco Coasin Cia Ltda. 
Ouito 

EGYPT 
Giza Systems Engineering 

Company 
Cairo 
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Tektronix,.Jnc. 7/20/77 
P.O .. Box 500, Beaverton, Oregon 97077 

Telephone: (503) 644-0161 TWX: 910-467-8708 TEKTRONIX BEAV. Cable: TEKTRONIX 

FIELD ENGINEERING OFFICES 
FLORIDA LOUISIANA NEW YORK . tf'1ICtO<y Servtce Ceod« 
"Fort LaucIerdaIe 33311 "New Orleans Albany Tektronix Industrial Park 
1871 West Oakland Park Blvd. 3004 34th Sl. 678 Troy Road Beaverton 97077 
Phone: (305) 731·1220 Metai"e 70001 Latham 12110 Phone (503) 644-<J161 
Also serves Puerto RICO and Phone: (504) 837-8454 Phone: (518) 785-3353 TWX: 910-467·8708 

u.s. Vir91n Islands 
MARYLAND "Long·-.- PENNSYLVANIA From Miami: 947·6053 100 Crossways Park West 

"Oflando 32803 Baltimore Woodbury, U. 11797 
_ "Philadelphia 

Suite 109. 1040 Woodcock Rd. 1526 York Road Phone: (516) 364-9060 1720 Walton Road 

Phone: (305) 894·3911 Lutherville 21093 (212) 895·9215 Blue Bell 19422 
Phone: (301) 321·7000 Phone: (215) 825-8400 From The Cape Kennedy Area: Poughk_lie 12603 From Harrisburg, Lancaster. and 636-<J343 "AockvlDe 20850 31 Haight Avenue York Area call: ENterprise 1-{)631 

Pensacola 32503 2 Research Court Phone: (914) 454·7540 ·Pittsburgh Suite 130. 4900 Bayou Blvd. Phone: (301) 948·7151 
Aocheet.,4623 3834 Northern Pike Phone: (904) 476·1897 MASSACHUSETTS 1210 Jefferson Rd MonroevIlle 15146 

GEORGIA ·Boslon Phone: (716) 244·2600 Phone: (412) 373·3250 

·"Norcross 30092 482 Bedford Streel ·Syracuse TEXAS 
3320 Holcomb Bridge Road LeXIngton 02173 1 Northern Concourse 
at Peachtree Industrial Blvd Phone: (617) 861-6800 North Syracuse 13212 "Dallas 75240 

Phone: (404) 449·4770 MICHIGAN 
Phone: (315) 455·6861 4455 SIgma Road 
From New York: (800) 962·1095 Phone: (214) 233·7791 

HAWAH "Oatroit 
NORTH CAROLINA 

"Houston 77036 
"Honolulu 96819 25882 Orchard Lake Rd. 5755 Bonhomme 
2979 Ualena Street Farmington Hills 48018 "Raleigh 27612 Suite 420 
Phone: (808) 845·4531 Phone: (313) 478-5200 Suite 104 Phone: (713) 783·1910 

tHonolulu Service Center MINNESOTA 3725 National Dr. Sen Antonio 78226 
EMC Corporation "St. Paul55112 

Phone: (919) 782·5824 3311 Roselawn 
2979 Ualena Street 3563 N. Lexington Ave OHIO Phone: (512) 434-4334 
Phone: (808) 847·1138 Phone: (612) 484·8571 "Cleveland 44129 UTAH 

ILLINOIS MISSOURI 5689 Pearl Road "Salt Lake City 64115 
"Chicago "St. Louis 

Phone: (216) 884-6558 65 West 2950 South 
5350 Keystone Ct ·Dayton 45449 Phone:.(801) 484-8501 
Rolling MeadOWS 60008 

422 Anglum 501 Progress Rd . Hazelwood 63042 VIRGINIA Phone: (312) 259·7580 Phone: (314) 731·4696 Phone: (513) 859·3681 
Hampton 23686 

INDIANA NEW JERSEY OKLAl:IOMA 1929 C Coliseum Dr 
'indianapolis 46219 "Springfield 07081 Oklahoma City 73105 Phone: (804) 826·4020 
6121 East 301h Streel 984 South Springfield Avenue Suile 201 

WASHINGTON Phone: (317) 545-2351 Phone: (201) 379·1670 800 N.E. 63rd 
Phone: (405) 848·3361 "Seattle 98188 

KANSAS NEW MEXICO OREGON 
641 Industry Drive 

"Kansas City "Albuquerque 87108 Phone: (206) 575-<J180 
10580 Barkley 1258'()rtiz Drive. SE Portland 

"Field Office/Service Center SUIte 62 7000 SW. Hampton St 
Overland Park 66212 

Phone: (505) 265·5541 Suite 121 tService Center 
Phone: (913) 341-3344 

Southern N.M. Area: ENterprise 678 Tigard. Oregon 97223 Southern Nevada Area: ENterprise 678 Phone: (503) 620·9100 

INTERNATIONAL FIELD OFFICES, DISTRIBUTORS AND REPRESENTATIVES 

FEDERAL REPUBLIC 
OF GERMANY 

Rohde & Schwarz 
Vertriebs GmbH 

Hamburg, Karlsruhe, Koeln, Muenchen 

ANLAND 
IntoO/Y 
Helsinki 

FRANCE 
TEKTRONIX 
Oraay, lyon, Nancy. Aix-en-Provence, 
Rennes, Toulouse 

GREECE 
Marios Dalleggio 

Representations 
Athens 

1tONGKONG 
Gilman & Co. Ltd. 

Electrical/Electronic Dept. 
Ceuseway Bay 

INDIA 
Hinditron Services Private Ltd. 
Bombay, Bangaiore 

'INDONESIA 
CV Dwi Tunggal Djaja 
Jakarta 

IRAN 
Irantronix Co. Ltd. 
Tehran 

JSRAEL 
Eastronics Ltd. 
Tel Aviv 

ITALY 
Silverstar Spa, Ltd. 
Milano, Roma, Torino 

IVORY COAST 
SITEL 
Abidjan 

JAPAN 
SonylTektronix Corporation 
Tokyo, Osaka-shi, Nagoya 

JORDAN 
l"AREQ Scientific Bureau 
Amman 

KUWAIT 
TAREQ Company 
Salet 

LEBANON 
Projects SAL. 
BeIrut 

MALAYSIA 
Mecomb Malaysia Sdn. Bhd. 
Petallng .Jaya, Setangor 

MEXICO 
Tecnicos Argostal, SA 
Mexico, Monterrey, Guadalajara 

MOROCCO 
SCRM 
Casablanca 

NEW ZEALAND 
W. & K McLean Ltd. 
Auckland, Wellington, ChrIstchurch 

NIGERIA 
Mofat Engineering Co. Ltd. 
Lagos, lbadan 

NORWAY 
Morgenstierne & Co. AIS 
Oslo . 

PAKISTAN 
Pak-Land Corporation 
Karachi 

PANAMA 

REPUBLIC OF SOUTH AFRICA 
Protea Physical & Nuclear 

Instrumentation (Ply.) Ltd. 
Transvaal, Peardenelland, Durban 

SAUDI ARABIA 
Electronic Equipment Marketing 

Establishment 
RIy-

SINGAPORE 
Mechanical & Combustion 

Engineering Co. Pte. Ltd. 
Singapore 

SOUTH KOREA 
M-C International (Korea) Ltd. 
Seoul 

SPAIN 
C.R. Mares, SA 
Barcelona, Madrid 

SRI LANKA 
Maurice Roche Umited 
Colombo 

SUDAN 
Cine & Photo Supply 

Company (CPSC) 
Khartoum 

SURINAME 
Wong Sang Tsoi & Co. 
Paramaribo 

TAIWAN 
Heighten Trading Co. Ltd. 
Taipei 

THAILAND 
G. Simon Radio Company Ltd. 
Bangkok . 

THE NETHERLANDS 
Tektronix Holland NV 
Badhoevedorp 

TUNISIA 
EL ESLEK 
Tunis 

TURKEY 
Erkman Elelctronik Aletler 
Istanbul 

UNITED ARAB EMIRATES 
Contact TAREQ Company. KUWAIT 

UNITED KINGDOM 
Tektronix U.K. Limited 
Harpenden, Uvlngston, Manc .... ter 

URUGUAY 
Coasin Uruguaya S.R.L. 
Montevideo 

VENEZUELA 
Equilab, CA 
Caracas 

Executive Marketing Corporation SWEDEN 

WEST BERLIN 
Rohde & Schwarz 

Handels-GmbH 
Berlin Panama Tektronix AB 

PERU 
Importaciones y 

Representaciones 
Electronicas SA 
(IRE Ingenieros) 

Lima 

PHILIPPINES 
Philippine Electronic 

Industries, Inc. 
Makali, Rizal 

PORTUGAL 
Equipamentos de 

Laboratorio Lda. 
Lisbon 

Solm., Gothenburg 
ZAMBIA 

SWITZERLAND Baird and Tatlock (Zambia) Ltd. 
Lusaka, NdoIa Tektronix International A.G. 

Zug 

SYRIA 
General Trading Company 
Damascus 

Customers in the following countries: 

Bulgaria, Czechoslovalda, Hungary, Poland, 
Romania, U.S.S.R. and Yugoslavia 

Contact: Rohde & Schwarz·Tektronix Ges.m.b.H & Co. KG 
Sonnleithnergasse 20. A·l100 Wien. Auslna. Phone VIenna 62 6141. Telex V,enna 13933 

Customers in all other countries should contact: 
Tektronix, Inc., Export Marketing 

P.O. Box 500, Beaverton, Oregon 97077, U.SA 

For complete information, refer to your TEKTRONIX GENERAL CATALOG or your Telephone Directory. 
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The only filing system fIe
-signed specially for the elec
tronics engineer. Instant 
retrieval and organization of 
data sheets and catalogs. 

The Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 
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AlTEIIIIII 

how to use' 

The Alternate Source DireCtory is an industry wide 
crQss reference of those devices, which manufac
turers claim are pin~for-pin and functional equiva-' 
lents to IC's made by other firms. If is a compilaticm 
of maoy individual references and shows literally 
thousands of alter,nates that aren't implied by their 
model numbers, especi~lIy in the linear and mem
ory areas. Unlike the usual alternate source guid~ 
this directory leads you to many alternate sources ' 
for any particular device, not just one. It is the most ", 
comprehensive alternate source directory ever pub
lished and contains over 41,000 cross references. 

the alternate source directory ' 
The second column of this Alternate Source Direc
tory shows devices which are replacements for 
those in the first column. Devices listed i!1 BOLD 
FACE type have technical data in the Master Selec
tion Guide. This information begins on, the page 
listed to the right of the BOLDFACE part numbers. 
Products preceded by a • have been discontinued 
by the manufacturer. This' section does include 
devices not listed in the Master Selection Guide; 
e.g., discontinued items, DTL and 54L devices. 

This list is compiled from manufacturer,s' recom
mendations. Since there is a tendency for every 
company to only show itself as an alternate to the 
prominent manufacturers, and for the larger ones 
to ignore the little ones, not every device is refer
enced both ways to every other one. Therefore, if 
you are 100kiOg for alternates to a lesser known 
company's device, take the replacements you find, 
especially if they are made by prominent companies 
and look them up to see if you can find .any other 
sources. 
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In order to maintain this list' within some reason
able bounds, the A and B suffixes indicating im.;; 
proved versions generally have been dropped. If 
th'is weren't done, for example, every higher speed 
selection conjured up by a memory manufacturer 
would result in a device that could replace many 
equal or slower competitors and this 'directory 
would become highly involved in slight performanqe 
variations. Moreover, improved performance is only 
important if your circuits take advantage of it. 

One of the difficulties with any cross reference is 
that devices meant to be alternates do not neces
sarily perform the same in all circuits. Thus, it will 
be necessary for you to check specifications, or 
even to check circuit performance before deciding 
which alternates are right for you. A major benefit 
of this list is that it gives you more alternatives to 
study. But if you don't find what you need here, it 
may be possible to find additional alternates by 
locating the device in the Master Selection Guide. 
Particuarly for digital circuits, the other products 
grouped with. it will normally offer similar or iden
tical performance. 
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Ie MASTER 
Manufacturer i Replacement Ie Master 
Device i Source Device Page 

Advanced Micro Devices 

Signetlcs 
AM25LS07 Motorola 

TI 

82S07 
SN74LST78 
SN54LS378 
SN74LS378 

A~Y125:"S08 ~w~c!o:o!a SN7~LS379 

TI SN54LS379 
SN74LS379 

AM25LS09 Motoco:a SN74LS399 
TI SN5dL 5399 

SN74LS399 
AM25LS138 National DM54LS138 . 

Raytheon 
AM25lS 139 National 

DM74LS138 
25LS138 
DM54LS139 
DM74LS139 
25LS139 
SN74LS384 

Raytheon 
AM25lS14 Motorola 

Raytheon 
AM25lS15 Motorola 

Raytheon 
AM25LS151 National 

25LS14 293 

Raytheon 
AM25lS 153 NatIOnal 

Raytheon 
AM25lS157 National 

Raytheon 
AM25LS 158 National 

Raytheon 
AM25LS160 National 

Raytheon 
AM25l$161 National 

Raytheon 
AM25LS162 National 

Raytheon 
AM25LS 163 National 

Raytheon 
AM25LSl64 National 

AM25LS170 Raytheon 
AM25lS174 National 

Raytheon 
AM25LS175 Nata)naj 

Raytheon 
AM25LS181 National 

Raj/theon 
AM25LS190 National 

Raytheon 
AM25lS 191 National 

AM25lS192 Raytheon 
AM25LS 193 National 

Raytheon 
AM25LS194A Raytheon 
AM25LS195 Raytheon 
AM25LS22 Motorola 

Raytheon 
TI 

AM25lS23 Motorola 
Raytheon 
Ti 

AM25LS241 Raytheon 
AM2SlS251 Raytheon 
AM25lS2518 Motorola 
AM25lS253 Raytheon 
AM25lS257 National 

AM25lS258 National 

• Discontinued 

SN74LS385 
25LS15 295 
DM54lS151 
DM74lS151 
25LS151 
DM54LS153 
DM74LS153 
25LS153 
DM54LS157 
DM74LS157 
25L8157 
DM54LS'158 
DM74LS158 
25lS158 
DM54LSi60 
DM74LS160 
25,-S~60 

DM54LS161 
DM74LS161 
25LS161 
DM54LS162 
DM74LS162 
25LS162 
OM54LS163 
DM74lS163 
25LS163 
DM54LS164 
DM74lS164 
25LS170 
DM54LS174 
DM74LS174 
25LS174 
DM54LS175 
DM74lS175 
25LS175 
DM54181 
DM74181 
25LS181 
DM54LS190 
DM74LS190 
25LS190 
DM54LS191 
DM74LS191 
25LS192 
DM54LS193 
DM74LS193 
25LS193 
25LS194A 
25LSi95 
SN74LS322 
25LS22 
SN54LS322 
SN74LS322 
SN74LS323 
25LS23 
SN54LS323 
SN74LS323 
25LS241 
25LS251 
SN74LS386W 
25LS253 
DM54LS257 
DM74LS257 
DM54LS258 
DM74LS258 
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SN74S387 I AM25LS670 Rayth80P 
AM25L02 ~i3t,onai 

AM25L.03 
AM25L04 
AM2502 

AM2503 

i'M2504 

AM2505 

i'~atl0qai 

National 
intersil 

Intersl! 
National 

N8tH)n8J 
Raytheon 

A~J.26LS3' T; 
AM26LS32 
AM26L02 National 

AM26Li23 National 

AM26S02 National 

AM26S10 Falrch;ld 
Motorola 
Raytheon 
Ti 

AM26S11 Fairchild 
Motorola 
Raytheon 
TI 

AM?60? National 

AM26123 Na110nal 

.. ;M27LSOO 

AM27LSOl 

AM21LSlO 

AM27S02 

AM27S03 

AM27S08 

AM27S09 

AM27S10 

TI 

National 

NEC Micro 

Fairchild 
National 

NEC Micro 
f'alrcrlllO 
HarriS 
Intel 
NEe Micro 
Fairchild 
MMi 

National 

NEe Micro 
TI 

Fairchild 
MMi 

National 

Harris 
Nattonal 

Signetics 
T! 

Harris 
National 

Signetics 
TI 

HarriS 

Intel 

National 

23LS670 

D"}2502 
D~n50:'l 

DM2504 
2502 
1)'12502 
2503 
DM2503 
2504 
DM?o04 
RG2505 
RM2505 
2505 
AM26LS31 
AM26LS32 
DM8602 
DM9602 
DM54L123 
DM741123 
DM8602 
DM9602 
9640 
MC26S10 
26S10 
AM26S10 
9641 
MC26S11 
26S11 
AM26S11 
OM860? 
DM9602 
DM54123 
DM74123 
SN54123 
SN74123 
33-12: 

DM54S200 I 
DM74S200 I 
",PB2202 
",PD2200 
S"J74 LS200 I 

93411 I 
DM54S206 1297 j 
DM74S206 1297 
flPB2206 

y;J41b 1 
HPROM1024 
3601 

,uPB403 1462 II 

93404 

5560 I 
6560 
DM54S289 
DM74S289 
",P82089 
SN54S289 
SN74S289 
93405 
5561 
656, 

DM54S189 
DM74S189 
DM7599 
DM8599 
SN54S189 
SN74S189 
HM7602 
DM7577 
DM8577 
82523 
SN54S188 
SN74S188 
HM7603 
DM7578 
DM8578 
82S123 
S"J54S288 
SN74S288 
HM7610 
HM7610A 
M360i 
3601 
DM54~87 

DM74S387 

I 
1292 I 
1292

1 

I 1192

1 

1192 

1192
1' 1200 

1264
1 1264 I 

M~27S11 

AM27S80 
AM27S81 
AM2700 

AM2701 

AM2802 
AM2803 
AM2804 
AM2806 
AM2807 
AM2808 
AM2809 
AM2814 
AM2825 
AM2826 
AM2827 

AM2833 

AM2901A 

AM2902 

AM2905 

AM2906 

AM2907 

AM2909 

AM2911 

AM29i5 

AM291G 

AM2917 

AM2918 

DAC·08 

DM7820 
DM7620A 

DM7830 

DM7831 
DM7832 
DM8820A 
DIv'8830 

Harris HM7611 1192 I 

inte! M3621 
3621 

HM7611A 12001" 

Nationa! DM54S287 1264 
DM74S287 12641 

NEG Micro ",PB423 I 
T! SN54S287 I 
NEC Micro 
NEC Micro 
Fairchild 

MMi 
Signetics 

T! 

FairChild 
MMI 
Signetics 
TI 

Synertek 
Svnertek 
Synertek 
Signetics 
Signetlcs 
Signetlcs 
Signetics 
TI 
Synertek 
Synertek 
Synectek 
Signetlcs 
Synertek 
Fairchild 

Motorola 
National 

SN74S287 
pPB408 
flPB428 
93421 
6531 
N82S16 
82S06 
SN54S201 
SN74S200A 
SN74S201 
93411 
6530 
82517 
SN54S301 
SN74S300 
SN74S301 
SY2802 
SY2803 
SY2804 
2512 
2524 
2525 
2521 
TMS3114 
SY2825 
SY2826 
SY2827 
2533 
SY2833 
F2901 
9409 
MC2901 
IDM2901A 

1491 
1491 

1656,1680 
NEC Micro 
Raytheon 
Signetics 
Motorola 

,..,PB2901 1850 
AM2901A 
N2901 1851 
MC2902 

National IDM2902 
NEC Micro ",PB2902 1850 
Raytheon AM2902 
Motorola MC2905 
Raytheon A~v'2905 

Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
NatIOnal 
NEC Micro 
Raytheon 
Motorola 
National 
NEC Micro 
Raytheon 

MC2906 
AM2906 
MC2907 
AM2907 
MC2909 
IDM2909 

flPB2909 
AM2909 
MC2911 
IDM2911 
)J.PB2911 
AM2911 

Motoroia tv1C2915 

1850 

1850 

NEC Micro ",PB2915 1850 
Motorola 
NEC Micro 
Motorola 
NEC Micro 
Motorola 
NEC Micro 
Raytheon 
Datei 
PMI 
Signetics 
Signetics 
TI 

Signetics 
TI 

MC2916 
,..,PB2916 
MC2917 
/lPB2917 
MC2918 
!-,PB2918 
AM2918 
DAC-088 
DAC-oa 
DS7820 
DS7820A 
SN55182 
D57830 

, SN55183 
TI OS7831 
TI OS7832 
TI SN75182 
Signet:cs DS8830 

1850 

1850 

1850 

919 

Manufacturer I Replacement 
Device Source Device 

DM8830 
D~w1e831 

DM8832 
LFi55 

l.F156 

LF157 

LF255 

LF256 

LF257 

LF355 

lF356 

LF357 

LM101 

LM102 
LM105 

TI 

Ti 
Fairchild 
intersl; 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
Fairchild 
interSil 
Motorola 
National 
PMI 
Raytheon 
Signetics 
Ti 
Fairchild 
Intersii 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
Fairchild 
Intersil 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
Fairchild 
Intersil 
Mo:orola 
National 
PMI 
Raytheon 
Signetics 
T! 
Fairchild 
Intersi! 
Motorola 
National 
PMI 
Raytheon 
Signetics 
Ti 
Fairchild 
Intersil 
~y~otorota 

National 
PMI 
Raytheon 
Signetics 
TI 

Fairchild 
Intersll 
Motorola 
National 
PMI 
Raytheon 
S,gnetics 

Fairchild 
Intersil 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
AD 
Fairchild 
Intersil 
Motorola 
NatlOnai 
RCA 
SignetlCS 
Silicon G 
Fairchild 
Fairchild 
Intersil 

SN751~3 

DS7e3~ 

DS7832 
J-LAF155 
LFi55 
LF155 
LF155 
PM155 
LF155 
LF155 
LF15'5 
.uAF156 
LF156 
LF156 
LF156 
PM156 
LF156 
LF156 

"P56 
",AF157 
LF157 
LF157 
LF157 
PM157 
LF157 
LF157 
LF157 
I'AF255 
LF255 
LF255 
LF255 
PM255 
lF255 
LF255 
LF255 
",AF256 
LF256 
LF256 
LF256 
PM256 
LF256 
LF256 
LF256 
",AF257 
LF257 
lF257 
LF257 
PM257 
LF257 
lF257 
LF257 
I1AF355 
LF355 
LF355 
LF355 
PM355 
LF355 
LF355 
LF355 
",AF356 
LF356 
LF356 
LF356 
PM356 
LF356 
LF356 
LF356 
I1AF357 
LF357 
LF357 
LF357 
PM357 
LF357 
LF357 
LF357 
AD101 
/lA101 
lM101 
LM101 
LM101 
CA101 
lMl01 
SG101 
p.Al02 
",A 1 05 
LM105 

IC Master 
Page 

786 
871 

786 
8n 

786 
882 

786
1 871 

786 
8n 

786 
882 

786 
871 

786 
8n 

786 
882 

BOld face device numbers Indicate manufacturers data IS prOVided In the Ie Master on the pages noted. 
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IC Master 
Page 

Advanced Micro Devices 
(cont'd) 

LM105 

LM107 

LM108 

LM110 

LM111 

LM118 

LM201 

LM202 

LM205 

LM207 

LM208 

LM210 

LM211 

LM248 

LM301 

Motorola 
National 
Raytheon 
Silicon G 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Siltcon G 
AD 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
Fairchild 
Intersil 
Motorola 
National 
Silicon G 
Fairchild 
Intersli 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
AD 
National 
Raytheon 
Fairchild 
~~-

Raytheon 
AD 
Fairchild 
Intarsi! 
Motorola 
National 
RCA 
Signetics 
Siltcon G 
Motorola 
Silicon G 
Intersil 
Motorola 
Raytheon 
Silicon G 
Fairchild 
Intarsil 
Motorola 
Raytheon 
RCA 
Silicon G 
AD 
Fairchild 
Intersil 
Motorola 
Raytheon 
RCA 
SiliCon G 
Intarsil 
Motorola 
Silicon G 
Intersil 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
AD 
Raytheon 
Exar 
Raytheon 
AD 
Fairchild 
intersil 

• Discontinued 

LM105 
LM105 
LM105 
SG105 
p.Al07 
LM107 
LM107 
LM107 
LM107 
CA107 
SG107 
AD108 
p.Al08 
LM108 
LM108 
LM108 
LM108 
CA108 
LM108 
SG108 
p.All0 
LMll0 
LM110 
LMll0 
SG110 
p.Alll 
LMll1 
LMll1 
LM111 
LMlll 
CA111 
LMlll 
SGll1 
AD518 
LM118 
LMll8 
/lA139 
~I!"~ 

LM148 
AD201 
p.A201 
LM201 
LM201 
LM201 
CA201 
LM201 
SG201 
LM2l0 
SG202 
LM205 
LM205 
LM205 
SG205 
/lA207 
LM207 
LM207 
LM207 
CA207 
SG207 
AD208 
/lA208 
LM208 
LM208 
LM208 
CA208 
SG208 
LM210 
LM210 
SG210 
LM211 
LM211 
LM2l1 
CA2ll 
LM211 
SG211 
AD518 
LM218 
XR4741 
LM248 
AD301 
p.A30l 
LM301 

Manufacturer I Replacement IC Master 
Device Source Device . Page 

LM301 

LM302 
LM305 

LM307 

LM308 

LM310 

LM311 

LM318 

LM339 
LM348 

NE555 

Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
Fairchild 
Fairchild 
Intersi! 
Motorola 
Raytheon 
Silicon G 
Fairchild 
Intersil 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
AD 
Fairchild 
Intersil 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
Fairchild 
Intersil 
Motorola 
Silicon G 
Fairchild 
Intersil 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
AD 
Raytheon 
Fairchild 
Exar 
~ 
Exar 

Fairchild 
Motorola 
National 
Silicon G 

NE556 Exar 
Fairchild 

SE555 Exar 
SE556 Exar 
SN54LS123 National 

Raytheon 
TI 

SN54L5138 Motorola 
Raytheon 

SN54LS 139 'Fairchild 
Motorola 
National 
Raytheon 
Signatics. 
TI 

SN54LS148 TI 
SN54LS 151 Fairchild 

Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS153 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS 157 -Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS 158 Motorola 
Raytheon 

SN54LS 160 Fairchild 
Motorola 

LM301 
LM301 
CA301 
LM301 
SG301 
/lA302 
!lA305 
LM305 
LM305 
LM305 
SG305 
/lA307 
LM307 
LM307 
LM307 
CA307 
LM307 
SG307 
AD308 
/lA308 
LM308 
LM308 
LM308 
CAS08 
LM308 
SG308 
/lA31 0 
LM310 
LM310 
SG3fO 
/lA311 
LM311 
LM311 
LM311 
CA311 
LM311 
SG311 
AD518 
LM318 
/lA339 
XR4741 
·t;~48 

XR555 
XR555M 
,LtA555 
MC1455 
LM555 
SGSs5 
XR556 
/lA556 
XR555 
XR556M 
DM54LS123 
54LS123 275 
SN54LS123 
SN54LS138 
54LS138 
54LS139 
SN54LS139 
DM54LSt39 
54LS139 
74LS139 
SN54LS139 
SN54LS148 
54LS151 
SN54LS151 
DM54LS151 
54LS151 
54LS151 
SN54LS151 
54LS153 
SN54LS153 
DM54LS153 
54LS153 
54LS153 
SN54LSl53 
54LS157 
SN54lS157 
DM54LS157 
54lS157 
54lS157 
SN54LS157 
SN54lS158 
54LS158 
54lS160 
SN54lS160 

ALTERNATE SOURCE DIRECTOFriI 
-.:, 

Manufacturef 'RePlacement • lC Mester. Menufec:turer I Replacement IC Master t/~ 
Device Source Device Page Device Source Device Page 1 

SN54lS160 National 
Raytheon 
TI 

SN54lS161 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS162 Fairchild 
Motorola 
National 
Raytheon 
TI 

SN54lS163 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LSl64 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS168 Fairchild 
National 
TI 

SN54LS169 Fairchild 
National 
TI 

SN54LS 170 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS174 Fairchild 
Motorola 
National 
Raytl":M~ 

Signetics 
TI, 

SN54lS175 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS181 Fairchild 
Motorola 
Raytheon 
Signetics 
TI 

SN54LS190 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54lS191 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54lS192 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS193 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS194A Fairchild 
Motorola 
Raytheon 
TI 

SN54LS195A Fairchild 
Motorola 
Raytheon 

DM54lS160 
54lS160 
SN54LSl60 
54LS161 
SN54lS161 
DM54LS161 
54lS161 
54lS161 
SN54lS161 
54LS162 
SN54LS162 
DM54lS162 
54LS162 
SN54lS162 
54LS163 
SN54LS163 
DM54LS163 
54lS163 
54lS163 
SN54lS163 
54lS164 
SN54lS164 
DM54LS164 
54LS164 
54LSl64 
StI.I54LSl64 
54LS168 
DM54LSl68 
SN54LS168 
54LS169 
DM54LS169 
SN54LS169 
54LS170 
SN54LS170 
DM54LS170 
54LS170 
54lS170 
SN54LS170 
54LS174 
SN54LS174 
DM54LS174 
54!..ST74 
54LS174 
SN54LS.174 
54LS175 
SN54LS175 
DM54LS175 
54LS175 
54LS175 
SN54LS175 
54I,.S181 
SN54LS181 
54LS181 
54LS181 
SN54LS181 
54LSl90 
SN54LS190 
DM54LS190 
54LS190 
54LS190 
SN54LS190 
54LS191 
SN54LS191 
DM54LS191 
54LS191 
54LS191 
SN54LS191 
54LS192 
SN54LS192 
DM54LS192 
54LS192 
54LS192 
SN54LS192 
54LS193 
SN54LS193 
DM54LS193 
54LS193 
54LS193 
SN54LS193 
54LS194 
SN54LS194 
54LS194A 
SN54LSl94A 
54LS195 
SN54LS195 
54LS195A 

272 

SN54LS195A Signetics 
TI 

SN54LS240 Fairchild 
MMI 
TI 

SN54LS241 Fairchild 
MMI 
TI 

SN54LS242 Raytheon 
TI 

SN54lS243 Raytheon 
TI 

SN54LS251 Fairchild 
Motorola 
Raytheon 
Signetics 
TI 

SN54LS253 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS257 Motorola 
Raytheon. 

SN54LS258 Fairchild 
Motorola 
Raytheon 
TI 

SN54LS273 Motorola 
TI 

SN54LS299 Fairchild 
Motorola 
Raytheon 
TI 

SN54LS322 TI 
SN54LS323 TI 
SN54LS374 MMI 

Motorola 
TI 

SN54lS377 Motorola 

SN54LS378 TI 
SN54LS379 TI 
SN54LS381 TI 
SN54LS384 TI 
SN54LS385 TI 
SN54LS399 TI 
SN54LS424 TI 
5N54LS670 Fairchild 

Motorola 
National 
Raytheon 
Signetics 
TI 

SN54S138 Fairchild 
TI 

SN54S 139 Fairchild 
Signetics 
TI 

SN54S140 Signetics 
TI 

SN54S151 Fairchild 
Signetics 
TI 

SN54S153 Fairchild 
Signetics 
n 

SN54S157 Fairchild 
Signetics 
TI 

SN54 S 158 Fairchild 
Signetics 
TI 

SN54S174 Fairchild 
TI 

SN54S175 Fairchild 
TI 

SN54S181 Fairchild 
Signetics 
TI . 

SN54S189 TI 
SN54S194 Fairchild 

TI 
SN54S 195 Fairchild 

TI 

54LS195A 
SN54LS195A 
54LS240 
54LS240 
SN54LS240 
54LS241 
54LS241 
SN54LS241 
54LS242 
SN54LS242 
54LS243 
SN54LS243 
54LS251 
SN54LS251 
54LS251 
54LS251 
SN54L5251 
54LS253 
SN54LS253 
DM54LS253 
54LS253 
54LS253 
SN54LS253 
SN54LS257 
54LS257 
54LS258 
SN54LS258 
54LS258 
SN54LS258 
SN54LS273 
SN54LS273 
54LS299 
SN54LS299 
54LS299 
SN54LS299 
SN54LS322 
SN54L5323 
54LS374 
SN54LS374 
SN54LS374 
SN54LS377 
5i-..S4LS8; -, 
SN54LS378 
SN54LS379 
SN54LS381 
SN54LS384 
SN54LS385 
SN54LS399 
$N54LS424 
54LS670. 
SN54LS670 
DMS4LS670 
54LS6.70 
54LS670 
SN54LS670 
54S138 
SN54S138 
54S139 
54S139 
SN54S139 
54S140 
SN54S140 
54S151 
54S151 
SN54S151 
54S153 
54S153 
SN54S153 
545157 
54S157 
SN54S157 
54S158 
54S.158 
SN54S158 
54S174 
SN54S174 
54S175 
SN54S175 
54S181 
54S181 
SN54S181 
SN54S189 
54S194 
5N54S194 
54S195 
SN54S195 

.. ~ 
co"~ 

·o'iiI 

The manufacturers report their device& can be used as direct. replacements. 
Performance details often differ, so compare the Specifications considering your requirements. 
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::~urer I ~~~~ement Device 
IC Master 

Page 

Advanced Micro Devices 
(cont'd) 

SN545240 MMI 
Raytheon 
TI 

SN54S241 MMI 
Raytheon 
TI 

5N545244 MMI 
Raytheon 

SN54S251 Fairchild 
Signetics 
TI 

SN54S253 Fairchild 
Signetics 

SN54S257 Fairchild 
Signetics 
TI 

SN545258 Fairchild 
5ignebcs 

SN54123 

. J SN54154 

TI 

ITT 
Motorola 
National 
Raytheon 
Signetics 
Ti 
Fairchild 
Motorola 

54S240 
545240 
SN54S240 
54S241 
545241 
SN54S241 
54S244 
54S244 
545251 
54S251 
SN545251 
545253 
545253 
545257 
54S257 
SN74S257 
545258 
54S258 
SN545258 
54123 
ITT54123 
MC54123 
DM54123 
54123 
54123 
SN54123 
54154 
MC54154 

National DM54154 
Raytheon 54154 
Signet,cs 54154 
TI SN54154 

SN54 j 57 "'a"chi!d 5~";7 

ITT ITT54157 
Motorola MC54157 
National DM54157 
Raytheon 
Signe\ics 
TI 

SN54160 Fairchild 

54157 
54157 
SN54157 
54160 
ITT54160 
MC54160 
DM54'60 
54160 
54160 
SN54160 

SN54161 

SN54162 

SN54163 

SN54164 

SN54175 

SN54181 

. ITT 
Motorola 
Nationa! 
Raytheon 
Signetics 
TI 
Fairchild 54161 
ITT ITT54161 
Motorola MC54161 
National 
Raytheon 
Signetics 
TI 
Fairchild ,.,..... 
11 , 

Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 
Fairchild 
,Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 

Motorola 

DM54161 
54161 
54161 
SN54161 
54162 
ITT54162 
MC54i62 
DM54162 
54162 
54162 
SN54162 
54163 
ITT54163 
MC54163 
DM54163 
54163 
54163 
SN54163 
54164 
ITT54164 
DM54164 
54164 
54164 
SN54164 
54175 
MC54175 
DM54175 
54175 
54175 
SN54175 
54181 
9341 
MC54181 

• Discontinued 

Manufacturer I Replacement 
Device I Source Device 

IC Master 
Page 

SN54181 

SN54182 

SN54192 

SN54193 

SN54195 

SN54259 
SN5489 

SN55107 

SN55108 

SN55109 

SN55110 

SN5520 
SN5521 
SN55234 

SN55235 

SN55238 

SN55239 

National 
Raytheon 
Signetics 
TI 

Fairchild 

iTT 
Motorola 
National 
Raytheon 
Signetics 
TI 

Fairchild 
iTT 
Motorola 
National 
~aytheon 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fa.:rch!!d 
ITT 
Motorola 
National 
Signetics 
TI 

Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Ti 
TI 
MMI 
Raytheon 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
Fairchild 
Fairchild 
TI 
FatfChi;ci 
TI 

Fairchild 
TI 
Fairchild 
TI 

SN5524 Fairchild 
SN5525 Fairchild 
SN55325 Fairchild 

TI 
SN74LS123 ITT 

National 
Raytheon 
TI 

SN7 4LS 138 Fairchild 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN74LS139 Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
TI 

DM54181 
54181 
54181 
SN54181 
SN74181 
54182 
9342 
ITT54182 
MC54182 
DM54182 
54182 
54182 
SN54182 
SN74i82 
54192 
iTT54192 
MC54192 
DM54192 
54192 
54192 
SN54192 
54193 
ITT54193 
MC54193 
DM54193 
54193 
54193 
SN54193 
54194 
ITT54194 
MC54194 
DtJa54194 
54194 
SN54194 
54195 
ITT54195 
MC54195 
DM54195 
54195 
54195 
SN54195 
SN54259 
5560 
5489 
55107 
SN55107 
55108 
SN55108 
55109 
SN55109 
55110 
SN55110 
5520 
5521 
55234 
SN55234 
55235 
SN55235 
55238 
SN55238 
55239 
SN55239 
5524 
5525 
55325 
SN55325 
Im4LS123 
DM74LS123 
74LS123 275 
SN74LS123 
74LS138 
Im4LS138 
5N74LS138 
DM74LS138 
f.lPB74LS138 
74LS138 
74LS138 
SN74LS138 
74LS139 
iTI74LS139 
SN74LS139 
DM74LS139 
/iPB74LS139 
14LS139 
74lS139 
SN74LS139 

Manufacturer I Replacement 
Device I Source Device 

Ie Master 
Page 

SN74LS148 TI 
SN74LS151 Fairchild 

ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN74lS153 Fairchild 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 

5N7 4LS 157 Fairchild 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN7 4LS 158 Fairchild 
ITT 
Motorola 
Nlitional 
Raytheon 
$ignetics 
T! 

SN74LS169 Fairchild 
ITT 
Motorola 
National 
Raytheon 
S,gnetics 
TI 

SN74LS161 Fairchild 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN7 4LS 162 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 

SN74LS148 
74LS151 
ITT74LS151 
SN74LS151 
DM74LS151 
).lPB74lS151 
74lS151 
74lS15~ 

SN74LS151 
74LS153 
ITT74lS153 
SN74lS153 
DM74lS153 
).lPB74lS153 
74LS153 
74lS153 
SN74LS153 
74lS157 
Im4LS157 
SN74LS157 
DM74LS157 
).lPB74lS157 
74LS157 
74lS157 
SN74LS157 
74lS158 
ITT74LS158 
SN74LS158 
DM74LS158 
74lS158 
74LS158 
SN74LS158 
74LS160 
ITT74lS160 
SN74LS160 
DM74lS160 
74LS160 
74LS1 t?O 
SN74LS160 
74lS161 
Im4LS161 
SN74LS161 
DM74LS161 
).lPB74lS161 
74lS161 
74lS161 
SN74LS161 
74LS162 
ITT74LS162 
SN74LS162 
DM74LS162 
74LS162 
74lS162 

Ti SN74LS162 
SN74LS163 Fairchild 74lS163 

ITT Im4LS163 
Motorola SN74LS163 
National DM74LS163 
Raytheon 74LS163 
Signellcs 7 4LS 163 
TI SN74LS163 

SN74LS164 Fairchild 74LSl64 
ITT Iffi4LSl64 
Motorola SN74lS164 
National DM7 4LS 164 
NEe ~ ).lPB74LS164 
Raytheon 74LS164 272 
Signetics 74LSl64 
TI SN74LS 164 

SN74LSl68 Fairchild 74LS168 
National DM74LS168 
TI SN74lS168 

SN74LS169 Fairchild 74lS169 
National DM74LS169 
TI SN74LS169 

SN74LS170 Fairchild 74LS170 
ITT ITT74LS170 
Motorola SN7 4LS 170 
National DM7 4LS 170 
Raytheon 74LS170 
Signetics 74LS170 
TI SN74LS170 

SN74LS174 Fairchild 74LS174 
iTT Im4LS174 
Motorola SN74LS174 
National DM74lS174 

SN74LS174 Raytheon 
Signetics 
TI 

SN74LS175 Fairchild 
ITT 
Motorola 
National 
NEC Ameri<'.a 
Raytheon 
Signetics 
TI 

SN74LS181 Fairchild 
Motorola 
Raytheon 
Signetics 
TI 

SN74LS190 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN74lS191 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN74LS192 Fairchild 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
Tl 

SN74lS193 Fairchild 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN74LS194A Fairchild 
ITT 
Motorola 
NEe America 
Raytheon 
Signetics 
TI 

.SN74LS195A Faircl'lilc 
ITT 
Motorola 
NEe America 
Raytheon 
Signetics 
TI 

SN74LS240 Fairchild 
ITT 
MMI 
Motorola 
Raytheon 
Signetics 
TI 

SN74LS241 Fairchild 
ITT 
MMI 
Motorola 
Raytheon 
Signetics 
TI 

SN74lS242 Fairchild 
ITT 
Motorola 
Raytheon 
Signetics 
TI 

SN74LS243 Fairchild 
ITT 
Motorola 
Raytheon 
Signetics 
TI 

74LS174 
74LS174 
SN74lS174 
74LS175 
Im4LS175 
SN74lS175 
DM74lS175 
/iPB74LS175 
74lS175 
74lS175 
SN74lS175 
74LS181 
SN74LS181 
74LS181 
74LS181 
SN74lS181 
74lS190 
Im4LSl90 
SN74lS190 
DM74lS190 
74lS190 
74lS190 
SN74lS190 
74lS191 
ITI74,-S191 
SN74LS191 
DM74LS191 
74lS191 
74LS191 
SN74LS191 
74lS192 
1IT74LS192 
SN74lS192 
DM74LS192 
).lPB74lS192 
74lS192 
74LS192 
SN74LS192 
74LS193 
Im4LS193 
SN74lS193 
DM74LS193 
I-IPB74LS193 
74lS193 
74lS193 
SN74LS193 
74LS194 
im4LSl94A 
SN74lS194 
I-IPB74LS194 
74LS194A 
74lS194A 
SN74LS194A , 
74LS195 
Im4LS195A 
SN74LS195 
f.lPB74LS195 
74LS195A 
74lS195A 
SN74LS195A 
74lS240 
Im4LS240 
74LS240 
SN74lS240 
74LS240 279 
74LS240 
SN74LS240 
74LS241 
Im4LS241 
74LS241 
SN74LS241 
74LS241 279 
74LS241 
SN74LS241 
74lS242 
iTT74LS242 
SN74LS242 
74LS242 282 
74LS242 
SN74LS242 
74LS243 
Im4LS243 
SN74LS243 
74LS243 282 
74lS243 
SN74LS243 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORV:~:~ 

=:aurer I ~:-"t Device 
I,C Master ~ .. er I :::"'*'t Device 

IC Master Manufacturer I RepIacemen1 ICMaster ~-:~actwer I:e-t 
Device 

IC Master ,~~ 
Page Page Device Source Device Page Page , 

Advanced Micro Devices SN74LS670 Fairchild 74LS670 SN74S258 Signetics 74S258 SN74174 TI SN74174 j 
Motorola SN74LS670 TI SN74S258 SN74175 Fairchild 74175 

(cont'd) National DM74LS670 SN74S289 NEC Micro /LPB2289 ' Hitachi HD74175 
'2 

' .... 
Raytheon 74LS670 SN74123 Fairchild 74123 Mitsublshi M53375 

'~ 
SN74LS244 Fairchild 74LS244 Signetics 74LS670 ITT ITT74123 Motorola MC74175 '{ 

ITT ITI74lS244 ' TI SN74LS670 Mitsubishi M53323 National DM74175 / 

MMI 74LS244 SN74S138 Fairchild 74S138 Motorola MC74123 NEC Amenca IJPB74175 ~~; 

Motorola SN74LS244 Mitsubishi M5S138 National DM74123 Raytheon 74175 

Raytheon 74L5244 279 National DM74S138 NEC America /LPB74123 Signetics 74175 

Signetics 74LS244 Signetics 74S138 Raytheon 74123 TI SN74175 j 

TI SN74LS244 TI SN74S138 Signetics 74123 SN74181 Fairchild 74181 ' '! 
SN74LS251 Fairchild 74LS251 SN74S139 Fairchild 74S139 TI SN74123 Mitsubishi M53381 

,~ 

ITT ITI74lS251 National DM74S139 TRW 74123 Motorola MC74181 
'~ 

Motorola SN74LS251 Signetics 74S139 SN74154 Fairchild 74154 National DM74181 f, 

National DM74LS251 TI SN74S139 Mitsubishi M53354 NEC America /LPB74181 

NEC America /LP874L5251 SN74S151 Fairchild 74S)51 Motorola MC74154 Raytheon 74181 

Raytheon 74LS251 Hitachi HD74S151 National DM74154 Signetics 74181 '~ 
Signetics 74LS251 Mltsubishi M5S151 NEC America I!PB74154 TI SN74181 

TI SN74LS251 National DM74S151 Raytheon 74154 SN74182 Fairchild 74182 

SN74LS253 Fairchild 74LS253 Signetics 74S151 Signetics '74154 ITT 1TT74182 ""~ 
ITT Im4LS253 TI SN74S151 TI SN74154 Mitsubishi M53382 

Motorola SN74LS253 SN74S153 Fairchild 74S153 TRW 74154 Motorola MC74182, 

National DM74LS253 Mitsubishi M5S153 SN74157 Fairchild 74157 National DM74182 

,NEC America /LPB74LS253 National DM74S153 Hitachi HD74157 NEC America /LPB74182 

Raytheon 74~S253 Signetics 745153 ITT 1TT74157 Raytheon 74182 

Signetics ,74LS253 TI SN74S153 Mitsubishi M53357 Signetics 74182 

TI SN74LS253 SN74'S157 Fairchild 74S157 Mororola MC74157 TI SN74182 

SN74LS257 Fairchild 74LS257 Mitsubishi M5S157 National DM74157 SN74192 Fairchild 74192 

ITT ITI74LS257 ,National DM74S157 NEC America /LPB74157 ITT 1TT74192 

Motorola SN74LS257 Signetics 74S157 Raytheon 74157 Mitsubishi M53392 

National DM74LS257 TI SN74S157 Signetics 74157 Motorola MC74192 

NEC America /LPB74LS257 SN74S158 Fairchild 74S158 TI SN74157 National DM74192 

Raytheon 74LS257 Mitsubishi M5S158 SN74160 Fairchild 74160 NEC America /LPB74192 

Signetics 74LS257 National DM74S158 Hitachi HD74160 Raytheon 74192 H _ 

TI SN74LS257 Signetics 7,4S158 lIT ITT74160 Signetics 74192 

5N74LS258 Fairchild 74LS258 TI SN74S158 Mitsubishi M53360 TI SN74192 

ITT ITI74LS258 SN74S160 Fairchild 93S10 Motorola MC74160 SN74)93 Fairchild 74193 

Motorola SN74LS258 SN74S161 Fairchild 93S16 National DM74160 ITT ITT74193 

National DM74LS258 SN74S174 Fairchild 74S174 Raytheon 74160 Mitsubishi M53393 

NEC America /LPB74LS258 I 
Hitachi HD74S174 Signetics 74160 I Motorola MC74193 

Ra~n 74LS258 Mitsubishi M5S174 TI SN74160 I National DM74193 

S1gr.e"t;cs· 7lfLS25S' - National OO74S174 T~W U,OO iliff ~,~ ilPe74i93 ,-,~< 

TI SN74LS258 Signetics 74S174 SN74161 Fairchild 74161 Raytheon 74193 

SN74LS273 Fairchild 74LS273 TI SN74S174 Hitachi HD74161 Signetics 74193 

ITT ITI74LS273 SN74S175 Fairchild 74S175 ITT 1TT74161 TI SN74193 

Motorola SN74LS273 Hitachi HD74S175 Mitsubishi M53361 SN74194 Fairchild 74194 

Signetics 74LS273 Mitsubishi M5S175 Motorola MC74161 Hitachi HD74194 

TI SN74LS273 National DM74S175 National DM74161 ITT 1TT74194 

SN74LS299 Fairchild 74LS299 Signetics 74S-175 NEC America IlPB74161 Motorola MC74194 
ITT Im4LS299 TI SN74S175 Raytheon 74161 National DM74194 

Motorola SN74LS299 SN74S181 Fairchild 74S181 Signetics 74161 Signetics 74194 

Raytheon 74LS299 Hitachi HD74S181 TI SN74161 TI SN74194 
TI SN74LS299 Mitsubishi M5S181 TRW 74161 ' SN74195 Fairchild, 74195 

SN74LS322 TI SN74LS322 Signetics 74S1.81 SN74162 Fairchild 74162 ITT 1TT74195 
SN74LS323 ITT Im4LS323 TI SN74S181 Hitachi HD74162 Motorola MC74195 

i Raytheon' 74LS323 SN74S194 Fairchild 74S194 ITT ITT74162 National DM74195 

TI SN74LS323 Sign~tics 74S194 Mitsubishi M5336? NEC America IlPB74195 
SN74LS373 Fairchild 74LS373 TI SN74S194 Motorola MC74162 Raytheon 74195 

ITT Im4LS373 SN74S195 Fairchild 74S195 National DM74162 Signetics 74195 
MMI 74LS373 National DM74S195 Raytheon 74162, TI SN74195 

Raytheon 74L5373 288 Signetics 74S195 Signetics 74162 SN74259 TI SN74259 

Signetics 74LS373 TI SN74S195 TI SN74162 SN7489 Fairchild 7489 
TI SN74LS373 SN74S240 M..,I 745240 462 TRW 74162 Mitsubishi M53289 

SN74LS374 Fairchild 74LS374 Raytheon 
~ 

74S240 SN74163 Fairchild 74163 National DM7489 1287 
ITT Im4LS374 TI SN74S240 Hitachi HD74163 NEC Micro IlPB2089 
MMI 74LS374 SN74S241 MMI 745241 462 'ITT ITT74163 TI SN7489 
Motorola . ~N74LS374 Raytheon 74S241 Mitsubishi M53363 TRW 7489 
Raytheon 74LS374 288 TI SN74S241 Motorola MC74163 SN75107 Fairchild 75107 
TI SN74LS374 SN74S244 MMI 74S244 462 National DM74163 TI SN75107 

SN74LS377 Fairchild 74LS377 Raytheon 74S244 Raytheon 74163 SN751 08 Fairchild 75108 . ITT ITI74LS377 SN74S251 Fairchild 74S251 Signetics 74163 TI SN75108 
Motorola - SN74LS377 Hitachi HD74S251 TI SN74163 SN7510e Fairchild 75109 
Raytheon 74LS3n 288 Mitsubishl M5S251 TRW 74163 TI SN7510e 
Signetics 74LS377 National DM74S251 SN74174 Fairchild 54174 SN75110 Fairchild 75110 
TI SN74LS377 Signetics 74S251 74174 TI SN75110 

SN74LS378 Fairchild 74LS378 TI SN74S251 Hitachi HD74174 SN7520 Fairchild 7520 
ITT ITI74LS378 SN74S253 Fairchild 74S253 Mitsubishi M53374 SN75207 Fairchild 75207 
Signetics 74LS378 National DM74S253 Motorola MC54174 n SN75207 
TI SN74LS378 Signetics 74S253 MC74174 

I 

SN75208 Fairchild 75208 
SN74LS379 TI SN74LS379 SN74S257 Fairchild 74S257 National DM54174 TI SN75208 
SN74LS381 ITT Im4LS381 Mitsubishi M5S257 DM74174 SN7521 Fairchild 7521 

TI SN74LS381 National DM74S257 Raytheon 54-174 SN75234 Fairchild 75234 
SN74LS384 TI SN74LS384 $ignetics 74S257 74174 TI SN75234 
SN74lS385 TI SN74LS385 TI SN74S257 Signetics 54174 SN75235 Fairchild 75235 
SN74LS399 TI SN74LS399 SN74S258 Fairchild 74S258 74174 TI SN75235 
SN74LS424 TI SN74LS424 Mitsubishi M5S258 TI SN54174 SN75238 Fairchild 75238 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ. so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer i Replacement 
Device I Source Device 

IC Master 
Page 

Advanced Micro Devices 
(cont'd) 

8N7~238 Ti SN75238 
8N75239 Fairchild 75239 
8N7524 Fairchild 7524 
SN7525 t-a,rcr>IIO 1625 
8N75325 Fairchild 75325 

TI SN75325 
S88'408 Date! DAC-le8SC 

PM: 555140& I 
DAC·ICBBM 

8491 

SSS1508 
555725 
OP·02 

SSS1508 Date 
PMI 

8SS725 PMI 
S88741 PMI 

PMI 

TMS2812 Piessey 
0026 TI 
1002 Mo!itek 
1101 Intersil 

Moste~ 

1402 National 

1
1403 

1404 

:406 
1407 
1408 
1458 

1488 

1489 

1489A 
1500 
1501 
1506 
1507 
1508 
1558 

1660 
1702 

2101 

2102 

2111 

2112 

Nortec 
Signetics 

National 
Nortec 
C>lgrlei.lcs 

Synertek 
Natlona! 
Nortec 
Signetics 
Syneltek. 
Signet,cs 
S,gnetics 
PM: 
Exar 
Fa,rCrldd 
E)(ar 
Motorola 
National 
Raytheon 
Signetics 
Slilcon G 
TI 
Exar 
National 
Raytheon 
Signetics 
S,:iCOf1 G 
TI 
TI 
Intersil 
Inters;1 
Signetlcs 
81gnetics 
PM! 
Exar 
Fairchild 
Intersil 
Intel 
Mostek 
EA 
Intel 
Inters:1 
National 
NEG MICro 
Signetics -
Synertek 
Mostek 
National 
NEG Micro 
Signetics 
EA 
irite! 
Nationa! 

NEC Micro 
S,gr"lt?t!CS 

Synertek 
EA 
Intel 
interSll 

• Disconlinued 

839 
555741 839 
OP·04 844 
555747 844 
MP2812 
SN75369 
MK1002 
IM7501 
IM7511 
MK4007 
MM1402 
1402 
2502 
CV"'AIV") 

MM1403 
1403 
2503 

I SY1403 
MM1404 
1404 
2504 
SY1404 
2506 
2517 
S881408 
XR1458 
/-lA1458 
XR1488 
MC1488 
D51488 
RC1488 
MC1488 
SGI488 
SN75188 
XR1489 
DS1489 
RC1489 
MC1489 
SG1489 
SN75189 
SN75189A 
AM1500 
AM1501 
2506 
2506 
SSS1508 
XR1558 
J.lA1558 
AM166039 
1702A 
MK3702 
EA2101 
2101 
7101 
MM2101 
/-lPD2101 
2101 
SY2101 
MK4102 
MM2102 1300 
jlPD2102 
2102 
EA2111 
2111 
M/v12!11 
/-lPD2111 
2111 
SV2111 
EA21i2 
2112 
7112 

2112 

2401 
25LS240 
25lS373 
2702 
2708 

31LOl 

3110101 
3101 

3101A 

3114 
4102 
5889 

715 
723 

725 

733 

741 

74164 

747 

748 

7552 
8048 

8085 

8155 

National 
Signatics 
Synertek 
Synertek 
Raytheon 
Raytheon 
Synertek 
E.A, 
Fujitsu 
Intel 
Mostek 
Motorola 
National 
TI 
MMI 

NEC Micro 
Signetics 
Signetics 
AMI 
Fairchild 
NEC Micro 
8ignetics 
TI 
8ignetics 
TI 

TI 
Mostek 
Fairchild 
National 
TI 

Fairchild 
Fairchild 
Intersil 
Motorola 
Raytheon 

RCA 
8ignetics 
SihconG 
Fairchild 
PMI 
Fairchild 
Motorola 
Silicon G 
Fairchild 
Intersll 
Motorola 
PMI 

Raytheon 

RCA 
Silicon G 
Fairchild 
Hitachi 
In 
Mltsublsh. 
National 
NEG America 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
PMI 

Raytheon 

RCA 
Silicon G 
Fairchild 
Intersll 
Motorola 
Raytheon 

RCA 
Silicon G 
Mostek 
Intel 
NEC Micro 
Signetics 
Intel 
NEe Micro 
NECMicro 

MM2112 
2112 
SY2112 
SY2401 
25LS240 
25LS373 
SY2102 
EA2708 
MB8518 
2708 
MK2708 

Ie Mmer 
Page 

MCM270e 
MM2708 
TMS2708 
L5560 
L6560 
j.lPB2089 
N82S25 
N8225 
S1685 
93403 
",PB2089 
82S25 
SN7489 
3101A 
SN548289 
8N748289 
TM83114 
MK4102 
5489 
OM 5489 1287

1 _ .. - ._-
I j.LA715 

/-lA723 
723 
MC1723 
RC723 
RM723 
CA723 
,...A723 
SG723 
/-lA725 
555725 849 
/-lA733 
MC1733 
SG733 
,...A741 
741 
MC1741 
OP"()2 839 
SSS741 839 
RC741 
RM741 
CA74i 
SG741 
74164 
HD74164 
In74164 
M53364 
DM74164 
j.tPB74164 
74164 
74164 
SN74164 
j.LA747 
MC1747 
OP..()4 844 
5S5747 844 
RC747 
RM747 
CA747 
SG747 
J.LA748 
748 
MC1748 
RC748 
RM748 
CA748 
SG748 
MK4102 
8048 1648 
/-lPD8085 1847 
8048 
8085 1644 
/-lPD8085 1847 
/-lP08155 1847 

8212 
8214 
8216 
8224 
8226 
8228 
8238 

.8251 
8255 
8257 
8355 
9LS298 

9050 

9060 

9080 

9080A 

Q1A11 - , .... 
91101 
91102 

9101 

9102 

9107 
9111 

9112 

9130 
9140 
9145 
9151 
9208 

9214 
9216 
93LOO 
93101 
93108 
93109 
93110 
93111 
93112 
93L14 
93L16 
93118 
93121 
93122 
93124 
93128 
93134 
93138 
93140 
93141 
93160 

ICMm8/' 
Page 

NEe MiCro j.lPB8212 1804 
NEe MICro i-'PB8214 1758 
NEe MiCro j.lPB8216 
NEe MiCro j.lPB8224 
NEe Micro ,...PB8226 
NEe MiCro j.lPB8228 
NEe MiCro j.lPB8238 
NEe Micro j.lP08251 
NEe Micro j.lP08255 
NEe Micro j.LP08257 
NEe Micro j.LP08355 
Fairchild 9LS298 
Raytheon 9LS298 
NEe Micro ",PD418 
Synertek SY4050 
Tl TMS4050 
Intersil 7280 
NEe Micro j.lPD411 
Signetics 2680 
TI TMS4060 
Intel 8080 
National INS8080A 

1810 
1764 
1'810 
1769 
1769 
1814 
1830 
1837 
1848 

1412 

1375 

1656,1670 
NEG Micro ",PB8080A 
TI TMS8080 
Intel 8080A 
Na1lona' INS8080A 

1656,1670 
NEe MiCro /iPD8080AF 1736 

Signetics MP8080A 1 
TI TMS8080A 
NJ:r. U;r.rn pn'111AI 1.t~~ ... -....: ..... -.- !! -_ ... ..- .. - .... '-
NEC Micro ",PB2101Al 
Fairchild 21102 
National MM2102 1300 
NEe MiCro j.LP02102AL 1429 
Signetics 21L02 

2102 
Intersil 7101 
National MM2101 
NEe MiCro j.LP02101AL 1424 
Fairchild 2102 
Mostek MK4102 
National MM2102 1300 
NEe Mtero /-lP02102AL 1429 
Signetics 21F02 

2102 
2402 

Synertek SY2102 
TI TMS4033 

TMS4034 
NEe Micro /-lPD411 1375 
Intersil 7111 
Nationai MM2;;i 
NEe MiCro !,P02111AL 1433 
Intarsi! 7112 
National MM2112 
AMI S9130 
AMI S9140 
Harris HM6504 1176 
TI TMS4051 
Fairchild 3508 
Mostek MK30000 
NEe Micro j.LP02308 1476 
Mostek MK2600 
NEe MiCro j.LP02316E 1492 
Fairchild 93LOO 
Fairchild 93101 
Fairchild 93LOa 
Fairchild 93109 
Fairchild 93110 
Fairchild 93111 
Fairchild 93112 
Fairchild 93114 
Fairchild 93L16 
Fairchild 93L18 
Fairchild 93121 
Fairchild 93122 
Fairchild 93124 
Fairchild 93128 
Fairchild 93134 
Fairchild 93138 
Fairchild 93140 
Fairchild 93141 
Fairchild 93160 
National DM7pl60 

. Manufacturer I Replacement 
Device Source Device 

IC Maater 
Page 

93160 National DM85L60 
93LSS Fairchild 93LS6 

National DM75L63 
DM85l63 

9300 Fairchild 9300 
Raytheon RM9300 
TI SN54195 

SN74'9':> 
9301 Fairchild 9301 

TI SN29301 
SN3930~ 

9304 Fairchild 9304 
Raytheon RM9304 . 

9306 Fairchild 9306 
9308 Fairchild 9308 

Raytheon RM930e 
TI SN29308 

SN39308 
9309 Fairchild 9309 

TI SN29309 
SN39309 

9310 Fairchild 9310 
Raytheon RM9310 
TI SN54160 

SN74160 
9311 Fairchild 9311 

Raytheon RM9311 
TI SN54154 

SN74154 
9312 Fairchild 9312 

Raytheon RM9312 
TI ...'.- ........ ,-

I 
SN39312 

9314 Fairchild 9314 
9316 Fairchild 9316 

Ray1heon RM9316 I Ti SN54161 
SN74161 

9318 Fairchild 9318 
TI SN54148 

SN74148 
9321 Fairchild 9321 
9322 FaJrchild 9322 

Ray1heon RM9322 
Ti SN54157 

SN74157 
9324 Fairchild 9324 
9328 Fairchild 9328 
9334 Fairchild 9334 

TI SN54259 
SN74259 

9338 Fairchild 9338 
9340 Fairchild 9340 
9341 Fairchiid 9341 

Raytheon RM9341 
TI SN54181 

SN74181 
93415 Intel 2115 

NEe Micro /-lPB2205 1418

1 TI SN54S314 
SN74S314 

I 
9342 Fairchild 9342 

Raytheon RM9342 
Tl SN54182 . 

SN74182 

I 9360 Fairchild 9360 
Ray1heon RM9360 

9366 Fairchild 9366 
Ray1heon RM9366 

9401 8ynertek 8Y2401 
96102 Fairchild 96102 
9600 . Fairchild 9600 
9601 Fairchild 9601 

Raytheon RF9601 
TI SN29601 

9602 Fairchild 9602 
Raytheon AF9602 

9614 Fairchild 9614 
TI SN55114 

SN75114 
9615 Fairchild 9615 

TI SN55115 
SN75115 

9616 Fairchild 9616 
9617 Fairchild 9617 
9620 Fairchild 9620 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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~er ,~e::ement Device 
Ie Master 

Page 

Advanced Micro Devices 
(cont'd) 

9621 Fairchild 9621 
Raytheon RM9621 

American Microsystems, Inc. 

S1103A 

S1413 
S146 

1670 
S1757 

S1883 

02 

52181 

52182 
52183 
52185 
52222 

S2350 
52470 
52555 
S2556 
S255~ 

S2567 
S3102 

55101 

55232 

56508 
S6518 
S68Aoo 
S68Al0 
S68A2l 
S68Boo 
S68BtO 
S68B21 
56800 

S6810 
S6820 

S6831 A 
568318 
S6850 
S8499 
58865 . 

S8996 

S9900 
S9901 

Intel 
ROCkwell 
Synertek 
SSS 
Intel 
Signetics 
Motorola 
GI 

SMC 
Western 
SMC 
TI 
Western 
Intersil 
Intersil 
Motorola 
Mostek 

5MC 
SMC 
5MC 
Nortec 

. Signetics 

SSS 
SMC 
GI 
Nitron 
Nitron 
Mostek 
Motorola 
Nitron 
Nitron 
SGS 
TI 
TI 
TI 
Mostek 
Mostek 
Mostek 
TI 
EA 
EMM/5emi 
Fairchild 
Mostek 
Harris 

Mostek 

National 
HarriS 
Harris 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Fairchild 
Hitachi 
Motorola 
Motorola 
Motorola 
Motorola 
Mostek 
Mostek 
Motorola 
SMC 
GI 
EMM/Semi 
GI 
Nortec 
TI 
TI 

• Discontinued 

1103A 
1103A 
1103A 
SCL5430 
1103-146 
2146 
MCl160 
AY3-1014A 
AY3-1015 
AY5-1013A 
COM2052 
TR1402 
COM2017 
TMS6011 
TR1602 
IM7780 
IM7552 
MCM6605 
MK1002 
MK4116 
5R5015 
SR5015 
SR5015 
2222 ' 
N2222 
52222 
SCM5522 
COM2601 
AY1-l006 
NC1183 
NC1184 
M1(5~ 

MC1182 
NC1182 
NC1181 
M330 
TMS4035 
TMS4033 
TMS4034 
MK2600 
MK4oo6 
MK4008 
TMS4060 
EA4096 
R03-4096 
4096 
MK4096 
HM5101 
HM6501 
MK2500 
MK2600 
MM5232 
HM6508 
HM6518 
MC68Aoo 
MC68A10 
MC68A21 
MC68BOO 
MC68B10 
MC68B21 
F6800 
M6800 
M6800 
MCM6810 
MC6820 
MCM6830 
MK31000 
MK34000 
MC6850 
GG41 03 
R05-8192 
R03-16384 
R03-16384 
8996 . 
TMS9900 
TMS9901 

1174 

1180 
1181 

ALTERNATE SOURCE orR 
Manufacturer I Replacement 
Device Source Device 

Ie Master 
Page 

S9902 TI 
S9903 TI 
S9940 TI 
S9980 TI 

Analog Devices 

AD101 AMD 

AD108 

AD111 

AD201 

AD208 

AD2ll 

AD301 

AD308 

AD311 

AD503 
AD506 
AD507 

AD509 

AD510 
AD513 
AD516 
AD559 

AD562 

AD583 

AD710 

Fairchild 
Motorola 
National 
RCA' 

Signetics 
Silicon G 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
AMD 
Fairchild 
Motorola 
National 
RCA 
Signetics 
Silicon G 
AMD 
Fairchild 
National 
Raytheon 
RCA 
Silicon G 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
AMD 
Fairchild 
Motorola 
National 
Rayth~n 

RCA 
Signetics 
Silicon G 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
National 
National 

. Datel 
Harris 
Datel 
Harris 
PMI 
National 
National 
Datel 
Motorola 

Harris 
PMI 
Datel 
Harris 
Motorola 

TMS9902 
TMS9903 
TMS9940 
TMS9980 

LM101 
/LA 1 01 
LM101 
LM101 
CA101 
LM101 
SG101 
LM108 
j.1A108 
LM108 
LM108 
LM108 
CA108 
LM108 
SG108 
LM111 
LM111 
LM111 
CA111 
LM111 
SG111 
LM201 
/LA201 
LM201 
LM201 
CA201 
lM201 
SG201 
LM208 
j.1A208 
LM208 
LM208 
CA208 
SG208 
LM211 
LM211 
CA211 
lM211 

'SG211 
LM301 
/LA301 
LM301 
LM301 
LM301 
CA301 
LM301 
SG301 
LM308 
/LA308 
LM308 
LM308 
LM308 
CA308 
LM308 
SG308 
LM311 
LM311 
lM311 
CA311 
LM311 
SG311 
lH0042 
LH0022 
AM-462-2 
HA-2620 
AM-452-2 
HA-2520 
OP-G7 
LH0042 
lH0022 
DAC-IC8BC 
MC1408 
MC1508 
Hl562 
555562 
SHM-IC-1 
HA-2425' 
MC1710 

692 

680 
853 

444 
955 
393 
746 

lknuf8cturer I Replacement . Ie Master 
DevIce' . Source Devic:e Page 

AD710 

AD711 

AD741 

AD7501 
AD7502 

AD7503 
AD7505 
AD7506 

AD7507 

AD751 0 
AD7511 
AD7512 
AD7513 

AD7516 

AD7519 
AD7520 

AD7521 

AD7522 
AD7530 

AD7531 

AD7550 
.AD7570 

National 
Raytheon 
Signetics 
Silicon G 
Motorola 
National 
Raytheon 
Signetics 
Silicon G 
AMD 
Fairchild 
Motorola 
National 
PMI 
Raytheon 
RCA 
Signetics 
Micro Power 
Micro Power 
RCA 
Micro Power 
Siliconix 
Han1a 
Micro Power 
RCA 
Siliconix 
Harris 
Micro Power 
RCA 
Micro Power 
Micro Power 
Micro Power 
Micro Power 
Siliconix 
Fairchild 
Micro Power 
Mi!el 
Motorola 
National 
RCA 
Solitron 
SSS 
Tl 

, Micro Power 
Datel 
Intersil 
Micro Power 
Datel 
Intersil 
Micro Power 
Micro Power 
Datel 
Intersil 
Datel 
Intersi! 

. M"ICro Power 
Micro Power 

LM710 
RM710 
j.1A71 0 
SG710 
MC1711 
LM711 
RM711 

/LA711 
SG711 
741 
j.1A741 
MC1741 
LM741 
SSS741 839 
RM741 
CA741 
j.1A741 
MPS7501 
MPS7502 . 

CD4052 
MPS7503 
DG507 
HI506 418 
MPS7506 
CD4067 
DG506 
HI507 418 
MPS7507 
CD4097 
MPS7510 
MPS7511 
MPS7512 
MPS7513 
DG200 
F4016 
MPS7516 
SIL4016 
MC14016 
CD4016 
CD4016 
CM4016 
SCL4016 
TP4016 
MPS7519 
DAC-HA10B 
AD7520 
MPS7520 
DAC-HA12B 
AD7521 
MPS7521 
MPS7522 . 

DAC-HA10B 
AD7530 
DAC-HA12B 
AD7531 
MPS7550 
MPS7570 

Beckman Instruments, Hellpot 
Division 

877-80 Date! DAC-HZ12B 
Micro Net DAC85 

877-85 Datel DAC·HZ12B 
Micro Net DAC85 

Burr-Brown Research 

ADC80 
ADC84 
ADC85 

DAC12 
DAC80 

DAC85 

Micro Net 
Micro Net 
Datel 
Micro Net 

AD 
Beckman 
Datel 
Micro Net 
National 
Beckman 
Datel 
Micro Net 
NatIOnal 

DAC85/CCDNationai 
MPC16S Datel 

ADC80 
MN5240 
ADC-HZ12BGZ 
ADC85 
MN5240 
DAC12 
877-80 
DAC-HZ12B 
DAC80 
DAC1280 
877-85 
DAC-HZ12B 
DAC85 
DAC1285 
DAC1287 
MX-1606 

The manufacturers report their devices can be used as direct replacements. 

Manufacturer I Replacement 
DevIce Source DeYlce 

MPC16S 
MPC4D 

MPC8D 

MPC8S 

SHC25 
3500 
3503 

3505 

3506 

3507 

3508 

.3524 
3542 
4201 
4205 
4213 
4550 

Harris 
Datel 
Harris 
Datel 
HarriS 
Datel 
HarriS 
National 
AD 
AD 
Intersil 
Datel 
HarriS 
Datel 
HarriS 
AD 
Datel 
Harris 
AD 
Datel 
HarriS 
Intersil 
AD 
AD 
AD 
AD 
Intersil 

HI50sA 
MXD-409 
HI509A 
MXD-807 
HI507A 
MX-808 
H1508A 
LH0023 
AD3500 
AD540 
ICL3503 
AM-450-2 
HA-2505 
AM-460-2 
HA-2605 
f,D509 
AM-452-2 
HA-2525 
AD507 
AM-462-2 
HA-2625 
ICL3524 
AD3542 
AD530 
AD532 
AD532 
ICL4550 

Datel Systems 

ADC-EK10B Teledyne 5 8701 
ADC-EK12B Teledyne S 8702 
ADC-EK12D Teledyne S 8750 
ADC-EK8B Teledyne S 8700 
ADC-HZ12B Burr-Brown ADC85 

Micro Net ADC85 
ADC-MZ12 Micro Net MN5240 
AM-405 Harris HA-2055 
AM-406 Harris' HA·2065 
AM-450 Burr-Brown 3505 

Harris HA·2505 
AM-452 AD AD509 

Burr-Brown 3507 
HarriS 'HA-2525 
Teledyne P TP1322' 

AM-460 Burr-Brown 3506 
HarriS HA-2605 

AM-462 AD AD507 
Burr-Brown 3508 
Harris HA-2625 
Teledyne P TP1321 

AM-464 Harris HA·2645 
AM-490-2 Harris HA·2905 
AM-5oo Teledyne P TP1430 
DAC-HZ12B Beckman 877·80 

Burr-Brown DAC80 
Micro Net DAC80 

DAC-HZ12BM Beckman 877-85 
DAC85 
DAC85 
HI508A 
H1508A 
HI509A 
HI507A 
AD583 
HA·2425 
TP4856 
9400 

MX·1606 
MX-808 
MXD-409 
MXD-807 
5HM-IC-l 

VFQ-l 

Burr·Brown 
. Micro Net 

Harris 
'Harris 
HarriS 
HarrIs 
AD 
Harris 
Teledyne P 
Teledyne S 

Electronic Arrays 

EA1009 
EA1206 
EA12065 
EA12.105 
EA1212 
EA21 02 

EA2308 
EA2708 

AMI S2181 
AMI Sl685 
AMI S1685 
AMI 51685 
AMI Sl685 
Mostek MK4102 
TI TM54035 
Mostek MK3OO0 
AMD 2708 
Fairchild 2708 
Fujitsu MB8518 
Intel 2708" 
Mostek MK2708 

Performance details often differ, so compare the specifications considering your requirements, 
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680 

688 

692 

700 
724 

424 
430 

424 
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Ie MASTER 
MDeavt"utceacturer I RSouePrlacceement DevlC' e Ie Master I Manutacturer 'I' Replacement 

Page Device Source Device 
Ie Master 

Page 

-E-ie-c--t-r·-O-n-iC-'-,,-.-rr-a-y-S-(-C-o-n-t-'d-)-- I XR2201 ~igl' neticGs ULN2001 

"I Icon SG2001 

EA2708 

+EA3000 
+EA3001 
+EA3100 
+EA3101 
+EA3132 
+EA3300 
+EA3307 

EA3800 
EMOOO 

EA4004 
EA4015 
EM01'6 
EA4096 

EA4600 

EM800 
EA4900 

EA5316 

Metorcla 
National 
TI 
AMI 
AMI 
AMI 
AMI 
AMI 
AMI 
AMI 
AMI 
AMI 
GI 
AMI 
AMI 
AMI 
EMM/Semi 
Mostek 
Rockwell 
AMI 

TI 
Mostek 
TI 
AMI 

MCM2708 
MM2708 
TMS2708 
58773 
58773 
S8773 
58773 
S6773 

58772 
58772 
58773 
58771 
R03-5120 
58771 
S8771 ' 
S8771 
R03·4096 
MK4096 
1604 
S6831C 

1062,1560 
TMS4800 
MK28000 
TMS4800 
51998 

EMM Semi., Div. of Electronic 
Memories & Magnetics 

+RA3·4256 GI 
R03·16384 GI 
R03-4096 GI 
R03-5i20 GI 
R03·83l6A 
R03·8316B 

+1217 
+1216 

2114 
3539 
4104A 
4200 

Intel 
Intel 
GI 
GI 
Inlel 
Fairchild 
Nitron 
GI 
NEC Micro 

4202 NEe Micro 
4402 GI 

RA3-4256 
R03-16384 
R03·4096 
R03-5 1 20 
8316A 
8316B 
RA3-12i7 
RA3-i2i8 
2114 
3539 
NC4104A 
RA3-42oo 
!-lP0410 

fLP0410 
RA3·4402 

Exar Integrated Systems 

XR·Bl00 
XR-DiOO 
XR13iO 

1420 
1420 

XR2202 

XR2203 

XR2204 

XR2206 
XR2207 
XR2211 
XR2240 

XR246 
XR2524 
XR2567 

XR3403 

XR346 
XR3503 

XR3524 

XR4136 

XR4151 

Sprague ULN-2001 

TI 
Fairchild 

Motorola 
SGS 
Signetics 

Silicon G 
Sprague 

11 
Fairchild 

Motorola 
SGS 
Silicon G 
Sprague 

TI 
Fairchi!d 

Motorola 
Signetlcs 

Silicon G 
Sprague 

TI 
Silicon G 
Raytheon 
Raytheon 
Fairchild 

Intersil 
National 

,11 
Raytheon 

Fairchild 
Motorola 
Raytheon 
National 
Motorola 
Raytheon 
Silicon G 
11 
Fairchild 
PMI 
Raytheon 
TI 
Raytheon 

ULS-2201 
ULN2001 
!-lA9666 
9666 
ULN2002 
L202 
NE5502 
ULN2002 

SG2002 
ULN-2002 
ULS-2002 
ULN2002 
!-lA9667 
9667 
ULN2003 
L203 
SG2003 
ULN·2003 
ULS·2003 
ULN2003 

J.!A9668 
9668 
ULN2004 
NE5504 
ULN2004 
SG2004 
ULN-2004 
ULS·2004 
ULN2004 
SG2206 
XR2207 
XR2211 

fLA7240 
7240 

766 

766 

864 

XR556 

I 
XR567 

I
. XR742 

XR8038 

Signetics 
National 
Signetics 
Fairchild 
Inlersil 

I Fairchild 

I 
jJ.AF155 AMD 

Intersil 

JlAF156 

/lAF157 

fLAF255 

/lAF256 

fLAF257 

Molorola 
National 
PMI 
Raytheon 
Signetlcs 
TI 
AMD 
inters!1 
Motorola 
National 
PMI 
Raytheon 
SignAtie,:; 

TI 
AMD 
Intersii 

Motorola 
NfliiOii&1 
PMI 
Raytheon 
$Ignetlcs 
TI 
AMD 
Intersil 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
AMD 
Intersil 
Motorola 
National 
PMI 
Raymeon 
Signetlcs 
TI 
AMD 
Intersll 
Motorola 
National 
PMI 
Raytheon 
Signetlcs 
TI 

XR1448 
XR1458 

I(ttefdf.,slgii 

InierdeStgn 
InterdeSlgr. 
Motorola 
NatIOnal 
NatIOnal 
Fairchild 
Motorola 
Nationai 
Signetics 

Monoctlip B 
Monochrp 0 
MC1310 
LM1310 
DS1488 
!-lA1458 
MC1458 
LM1458 
MC1458 
MC1458 
lM146 
IlA1488 
MC1488 
MC1488 
IlA1489A 
MC1'489A 

DS1489A 
MC1489A 
SG1524 
SG1524 

I1A1556 
MC1558 
LM1558 
MC1558 
MC1558 
LM1800 
NE5503 
ULN2003 
!-lA9665 
9665 
ULN2001 
L201 
NE5501 

XR4l52 Raytheon 

.8240 
lM246 
SG2524 
RC2567 
XR2567 
I'A3403 
MC3403 
RC3403 
LM346 
MC3503 
RM3503 
SG3524 
SG3524 
JlA4l36 
PM4136 
RC4136 
RC4i36 
RC4l51 
RM4151 
RV4151 
RC4152 
RM4152 
RV4152 
RC4156 
RM4156 
RV4156 
RC4151 
RC4194 
RC4195 
HA·4741 
MC4741 
!-lA4558 
MC4556 
RC4558 
RC4558 
RC4558 
RC4739 
HA-4741 
MC4741 
HA4741 

fLA555 
MC1455 
LM555 
NE555 
NE555 
JlA556 
MC3456 
LM556 
RC556 

968 IJ.AF355 AMD 
Intersil 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 

XR146 
XR1486 

XR1489A 

XR1524, 

XR1558 

XRi600 
XR2003 

XR220l 

Tl 
National 
Fairchild 
Motorola 
Signetlcs 
Fairchild 
Motorola 
National 
Signetics 
Silicon G 
T! 
Fairchild 
Motorola 
National 
Signetics 
TI 
National 
Signetics 

Fairchild 

Motorola 
SGS 
Signetics 

• Discontinued 

766 

XR4156 

XR4i57 
XR4194 
XR4195 
XR4212 

XR4558 

XR4734 
XR4741 

XR555 

XR556 

Raytheon 

Raytheon 
Raytheon 
Raytheon 
Harris 
Motorola 
Fairchild 
Motorola 

Raytheon 
TI 

Raytheon 
Harris 
Motorola 
Raytheon 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 

968 
968 
971 
971 
971 

735 

735 

I 
/lAF356 

fLAF357 

/LA0801 
JlA0802 

AMD 
Inters:! 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
AMD 
Intersil 
Motorola 
National 
PMI 
Raytheon 
Stgnetics 
TI 
Date! 
Datel 
Motorola 

PMI 

NE5S6 
LM567 
NE567 
~A742 

8038 

Ie Master 
Page 

786 
871 

786 
877 

785

1 

882 

786 
871 

786 
877 

786 
882 

786 

786 
877 

786 

I 

IlA0802 

!-lAl01 

!-lAl04 

!-lAl05 

!-lAl07 

I1A109 

).lAll0 

/lAl11 

fJ.A1312 

/LA139 

fLA1391 

jJ.A1394 

LF155 
LF155 

LF155 
lF155 
PM155 
LF155 
LF155 
LF155 
LF156 
LF156 
LF156 
LF156 
PM156 
LF156 
LF156 
LF156 
LF157 
LF157 
LF157 
LF151 
P.M157 
LF157 
LFi57 
LF157 
LF255 
LF255 
LF255 
lF255 
PM255 
LF255 
LF255 
LF255 
LF256 
LF256 
LF256 
lF256 
PM256 
LF256 
LF256 
LF256 
LF257 
LF257 
LF257 
lF257 
PM257 
LF257 
LF257 
LF257 
LF355 
LF355 
LF355 
LF355 
PM355 
LF355 
LF355 
LF355 
LF356 
LF356 
LF356 
lF356 
PM356 
LF356 
LF356 
LF356 
LF357 
LF357 
LF357 
lF357 
PM357 
LF357 
LF357 
LF357 
DAC-088 
DAC,IC8B 
MC1408 
MC1508 
DAC-08 . 

882 /lA1488 

IlA1489 

jJ.A1489A 

919 I p.Aj55 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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PMI 

)\,MD 
Inters,1 
Motorola 
National 
RCA 
Signatlcs 
Silicon G 
TI 
AMD 

Intersi! 
Motorola 
National 
Silicon G 
Motorola 
National 
Raytheon 
Silicon G 
Tt 
AMD 
InterSl1 
Motorola 
National 
Raytheon 
Silicon G 
TI 
AMD 
Inters!! 
Motorola 
Silicon G 

Intersil 
Motorola 
National 
PMI 
Raytheon 
RCA 
Signetics 
Silicon G 
Motorola 
National 
Raytheon 
Signetics 
SilICOn G 
TI 
AMD 
Intersil 
Motorola 
National 
Silicon G 
AMD 
Intersll 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
AMD 
RCA 
Silicon G 
TI 
Motorola 
RCA 
Motorola 
RCA 
AMD 
Exar 
Harris 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Exar 
Signetics 
TI 
Signetics 
TI 
Exar 
Signetics 
TI 
Motorola 

Ie Master 
Page 

S8S1408 
5381508 
LM101 
LM101 
LM101 
LM101 
CA101 

SG101 
LM10t 
Ltv1102 
LM102 
LM110 
LM102 
SG102 
LM104 
LM104 
LM104 
SG104 
LM104 
LM105 
LM105 
LM105 
LM105 
LM105 
SG105 
LM105 
LM107 
LM107 
LM107 
SG101 

LM108 
LM108 
LM108 
PM108 
LM108 
CAt08 
LM108 
SG108 
LM109 
LM109 
LM109 
LM109 
SG109 
LM109 
LM110 
LM110 
LMll0 
LM110 
SG110 
LM111 
LM111 
LM111 
CA111 
LM111 
SG111 
LMlll 
MC1312 
LM139 
CA139 
SG139 
LM139 
MC1391 
CA1391 
MC1394 
CA1394 
1458 
XR1458 
HA·2655 
MC1458 
LM1458 
RC1458 
CA1458 
MC1458 
SG1458 
MC1458 
XR1488 
MC1488 
SN75188 
MC1469 
SN85189 
XR1489A 
MC14B9A 
SN75189A 
l..F155 

858 

704 
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M.nut.c:turer I Replacement IC Master 
DevIc:e Source Device Page 

Fairchild (cont'd) 

JLA1558 AMD 

JLA204 

11A210 

1'A211 

p.A2136 
jJA2240 

JLA301 

Exar 
Harris 

• Motorola' 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
Motorola 
AMD 
Intersi! 
Motorola 
National 
RCA 
Signetics 
Silicon G 
TI 
Intersil 
Motorola 
Silicon G 
Motorola 
Silicon G 
TI 
Intersi" 
Motorola 
National 
Raytheon 
Silicon G 
TI 
AMD 
Intersi! 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
AMD 
Intersil 
Motorola 
National 
PMI 
Raytheon 
RCA' 
Signetics 
Silicon G 
Motorola 
National 
Raytheon 
Signetics 
Silicon G 
TI 
Intarsi! 
Motorola 
Silicon G 
Intersil 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
Exar 
TI 
AMD 
Intersi! 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
RCA 
AMD 
Intarsil 
Motorola 
Silicon G 

• Discontinued 

1558 
XR1558 
HA-2650 
MC1558 
LM1558 
RM1558 
CA1558 
MC1558 
SG1558 
MC1558 
LF156 
LF157 
LM20'1 
LM201 
LM201 
LM201 
CA201 
LM201 
SG201 
LM201 
LM202 
LM210 
SG202 
LM204 
SG204 
LM204 
LM205 
LM205 
LM205 
LM205 
SG205 
LM205 
LM207 
LM207 
LM207 
LM207 
LM207 
CA207 
LM207 
SG207 
LM207 
LM208 
LM208 
LM208 
LM208 
PM208 
LM208 
CA208 
LM208 
SG208 
LM209 
LM209 
LM209 
LM209 
SG209 
LM209 
LM210 
MLM21 0 
SG210 
LM211 
LM211 
LM211 
CA211 
LM211 
SG211 
LM211 
MC1352 
XR2240 
JLA2240lt' 
LM301 
LM301 
LM301 
I,.M301 
LM301 
CA301 
LM301 
SG301 
LM301 
CA3019 
LM302 
LM302 
LM3l0 
SG302 

704 

Manufacturer I Replacement 
Device Source pevice 

IC Master 
Page 

JLA3026 
JLA3036 
JLA3039 
JLA304 

JLA3065 

JLA3075 

JLA3081 
JLA3086 

JLA3301 
JLA3302 
p.A3303 
JLA339 

RCA 
RCA 
RCA 
Motorola 
National 
Raytheon 
Silicon G 
TI 
RCA 
Silicon G 
Motorola 
RCA 
Silicon G 
AMD 
Intersi! 
Motorola 
National 
Raytheon 
Silicon G 
TI 
Motorola 
RGA 
National 
Raytheon 
Motorola 
National 
RCA 
Sprague 
Motorola 
National 
RCA 
Sanyo 
Sprague 
RCA 
RCA 
AMD 
Intersi! 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
RCA 
Sprague 
RCA 
AMD 
Intersi! 
Motorola 
National 
PMI 
Raytheon 
RCA 
Signetics 
Silicon G 
RCA 
Motorola 
RCA 
Silicon G 
RCA 
Siliconix 
Sprague 
Motorola 
Signetics 
Silicon G 
TI 
AMD 
Intersi! 
Motorola 
Silicon G 
AMD 
Intersil 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
Motorola 
Motorola 
AMD 
RCA 
Silicon G 

CA3026 
CA3036 
CA3039 
LM304 
LM304 
LM304 
SG304 
LM304 
CA3045 
SG3045 
MC3346 
CA3046 
SG3046 
LM305 
LM305 
LM305 
LM305 
LM305 
SG305 
LM305 
CA3054 
CA3054 
LM306 
LM306 
MC1364 
LM3064 
CA3064 
ULN-2264 
MC1358 
LM3065 
CA3065 
LA1365 
ULN-2165 
CA3066 
CA3067 
LM307 
LM307 
LM307 
LM307 
LM307 
CA307 
LM307 
SG307 
LM307 
MC1375 
CA3075 
ULN-2l29 
CA3076 
LM308 
LM308 
LM308 
LM308 
PM308 
LM308 
CA308 
LM308 
SG308 
CA3018 
MC3386 
CA3086 
SG3886 
CA3089 
CA3089 
ULN-2289 
LM309 
LM309 
SG309 
LM309 
LM310 
LM310 
LM3l0 
SG3l0 
LM311 
LM3ll 
LM311 
LM311 
CA3l1 
LM311 
SG311 
L~311 
MC3301 
MC3302 
MC3303 
LM339 
CA339 
SG339 

ALTERNATE SOURCE DIRECTORY 
Manufacturer I Replacement 
Device Source Device 

IC Master 
Page 

p.A3401 

p.A3403 

JLA555 

p.A703 
p.A705 
p.A706 
/lA709 

/lA715 
/lA720 

Motorola 
RCA 
Exar 
Motorola 
Raytheon 
Exar ' 

Motorola 
Raytheon 
TI 
Exar 
Raytheon 
TI 
Exar 
Motorola 
Exar 
Motorola 
Raytheon 
Signetics 
Silicon G 
TI 
Exar 
Motorola 
Raytheon 
Signetics 
Silicon G 
TI 
Motorola 
Raytheon 

TI 
National 
Sprague 
SGS 
Motorola 
National 
Raytheon 

Signetics 
TI 
Motorola 
National 
Raytneon 

Signetics 
Silicon G 
TI 
Motorola 
National 
Raytheon 

Signetics 
Silicon G 
TI 
AMD 
RCA 
Sprague 
AMD 
Intersi! 
Motorola 
National 
Raytheon 

RCA 
SGS 
Signetics 
Silicon G 
TI 
Exar 
AMD 
PMI 

, MC3401 
CA3401 
XR3403 
MC3403 
RC3403 
XR3503 
MC3503 
RM3503 
LM376 
XR4136 
RC4136 
RC4136 
XR4558 
MC4558 
XR555 
MC1455 
RC555 
NE555 
SG555 
NE555 
XR556 
MC3456 
RC556 
NE556 
SG556 
NE556 
MC1712 
RC702 
RM702 
p.A702 
LM703 
ULN-2278 
TBA641 
MC1709 
LM709 
RC709 
RM709 
p.A709 
'p.A709 
MC1710 

,LM71 0 
RC710 
RM710 
JLA710 
SG710 
p.A71 0 
MC1711 
LM711 
RC711 
RM711 
p.A711 
SG711 
p.A711 
715 
CA3123 
ULN-2137 
723 • 

849 

Manufacturer I Replacement 
Device Source Device 

JLA749 
JLA753 

" p.A754 
p.A758 

p.A760 
p.A763 
p.A775 
p.A776 

p.A78C05 
p.A78G 
p.A78L02 
p.A78L05 

Intersi! 

Signetics 
AMD 
Intersi! 
Motorola 
National 
PMI 

Raytheon 

RCA 
Signetics 
Silicon G 
TI 
Exar 
National 
RCA 
Sprague 
AMD 
Motorola 
National 
PMI 

Raytheon 

RCA 
Signetics 
Silicon G 
TI 
AMD 
Intersil 
Motorola 
National 

Plessey 
Raytheon 

RCA 
Signetics, 
Silicon G 
TI 

p.A740 
lHOO42 
p.A740 
741 
741 
MC1741 
LM741 
OP-02 
PM741 
SS5741 
RC741 
RM741 
CA741 
/-lA741 
SG741 
p.A741 
XR742 
LM746 
CA3072 
ULN-2114 
747 
MC1747 
LM747 
OP-04 
PM747 
555747 
RC747 
RM747 
CA747 
p.A747 
SG747 
p.A747 
748 

723 
MC1723 
LM723 
RC723 
RM723 
CA723 
L123 
p.A723 
SG723 
JLA723 
XR2240 
725 
PM725 
555725 
RC725 
RM725 
LM1305 
733 
p.A733 
MC1733 
lM733 
RC733 
RM733 
J4A7.33 
SG733 
p.A733 
734 
XR4739 
TBA231 

849 p.A78L06 

Exar 
Sprague 
National 
Exar 
Plessey 
RCA 
Signetics 
Sprague 
National 
National 
Motorola 
Harris 
Motorola 
Silicon G 
Intersil 
Silicon G 
TI 
Signetics 
Signetics 
Motorola 
Motorola 
National 
Plessey 
Signetics 
TI 
Motorola 
National 
Plessey 
Motorola 
Plessey 
TI 

748 
MC1748 
LM10l 
LM201 
LM748 
J.l.A748 
RC748 
RM748 
CA748 
p.A748 
SG748 
p.A748 
XR4739 
ULN-2209 
LM1596 
XR1800 
p.A758 
CA758 
JLA758 
ULN-2244 
LM160 
LM1496 
LM139 
HA-2720 
MC1776 
SG3250 
777 
SG777 
p.A777 
p.A78~ 
1!A78G 
MC78L02 
MC78L05 
LM78L05 
SL8L05 
I1A78L05 
/-lA78L05 
MC78L06 
LM78L06 
SL78L06 
MC78l08 
SL78L08 
1!A78L08 
/-lA78L09 
p.A78110 
MC78112 
LM78L12 
SL78L12 
JLA78L12 
fLA78L 12 
MC78L15 
LM78L15 
SL78L15 

Raytheon 

National 
AMD 
Intersi! 
Motorola 
National 
Raytheon 

Signetics 
Silicon G 
TI 
Intersi! 
Exar 
SGS 

p.A78L08 

/lA78L09 
/lA78L10 
p.A78L12 

p.A78L15 

TI 
TI 
Motorola 
National 
Plessey 
Signetics 
TI 
Motorola 
National 
Plessey 

844 

712 

The manufacturers report their devices can be used as direct replacements. 
Performance detC\ils often differ, so compare the specifications considering your requirements. 
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Ie MASTER 

Fairehiid (eont'd) 

",A78U5 

",A78l18 
pA78L20 

/-tA78L24 

",A78l30 
",A78L62 

}lA78MG 
}lA78M05 

}lA78M06 

",A78MOS 

",A78M15 

",A78M18 

I-,A78M24 

/-tA7805 

,.A7806 

ItA780B 

Signetics 
Ti 
Plessey 
Plef\<:"'Y 

TI 
Plessey 
Signetics 
Motorola 

S!gnetics 
T! 
Plessey 
Signetics 
T! 
Signetics 
Motorola 
National 
Plessey 
Signetics 
Slilcon G 
TI 
Motorola 
National 
Plessey 
Signetics 
Silicon G 
TI 

Motorola 
Nailonai 
Plessey 
Signelics 
TI 

Motorola 
Nltron 
Piessey 
Signetics 
Silicon G 
TI 
Motorola 
National 
Plessey 
Signetics 
SIlicon G 
Ti 
Motoro!a 
Natlonai 

Plessey 

Piessey 
TI 
Motorola 
National 
Plessey 
Signetics 
Silicon G 
TI 

Plessey 
RCA 
Sprague 
Motorola 
National 

Plessey 
Signetics 
Silicon G 
TI 

Motorola 
National 

Plessey 
Signetics 
Silicon G 
TI 

Motorola 
National 

Plessey 

Silicon G 
TI 
RC . .<\ 

• Discontinued 

1938 

Ie Master 
Page 

f1A78L15 
",A7BU5 
Sl78L18 
51. 78i 20 
SL78L30 
",A78L20 
SL78l24 
IJ.A78L24 
MC78L02 
MC7802 
",A78L26 
f1A78L02 
SL78l30 
JiA78L06 
",A78l06 
JiA78MG 
MC78M05 
LM18M05 
SL78M05 
",A78M05 
SGl80!) 
",A78M05 
MC78M06 
LM18M06 
SL78M06 
",A78M06 
SG7806 
fiA78M06 
MC78M08 
LM18M08 
SL78M08 
",A78M08 
",A78M08 
MC78M12 
LM18M12 
SL78M12 
JiA78M12 
SG7812 
pA78M12 
MC78M15 
LM18M15 
Sl78M i 5 
JiA78M15 
SG/!;15 
JiA78M15 
MC78V 18 
LM~8M18 

LM78M18 
Sl78M18 

Sl78M20 
IlA78M20 
MC78'v124 
LM18M24 
SL78M24 
JiA78M24 
SG7824 
IlA78M24 
SL78M30 
CA3070 
UlN-2124 
MC7805 
LM340-5 
LM7805 
SL7805 
JiA7805 
SG7805 
IlA7805 
MC7806 
LM340-6 
LM7806 
IlA7806 
IlA7806 
SG7806 
!lA780S 
MC7a08 
LM340-8 
L-M7808 
11A7808 
~A780e 

SG7808 
!lA7808 
CA~07' 

~ I 
I 
I 

806 

806 

I 

806
1 

I 

Manufacturer I Replacement 
Device ' Source Device 

J.-L A78' 
ftA?S1? 

Spragut? 
Motorola 
National 

Ie Master 
Page 

806 

Manufacturer i Replacement 
Device .! Source Device 

Il-A792<1 
/.lA795 

J-tA7952 
1-'A796 

TI 

Motorola 

TI 
Motorola 

IC Master I' 

Page 

,IJ.A7815 

Plessey 
Signetics 
Silicon G 
TI 
MotorOia 
National 

ULN2127 
MC7812 
LM34o-12 
LM7812 

"A7B12 
1-'A7812· 
SG7812 
JiA7812 
MC7815 
LM34o-15 
LM7B15 
).iA7815 
IlA7815 
SG7815 
/-lA7S15 
MC7818 
LM340-18 
LM7818 
pA7818 
pA7818 
SG7818 
!lA78l8 
IlA7822 
MC7824 
LM340-24 
LM7824 
IlA7824 
J-tA7824 
SG7824 
f.lA7824 

J-tA7830 
TAA630 
CA3126 
J-tA7885 
",A79G 
J-tA79MG 
L~v~79M05 

"'" I "A 798 

Signetlcs 
Silicon G 

Motorola 

I-'A7924 
MC1495 
MC1595 
/.lA7952 
MC1496 
MC1596 
MC1496 
SG1496 
SG1596 
MC3458 
MC3558 
SN55121 
SN75121 
SN55122 
SN75122 
SN75123 
SN75124 
XR2201 
XR2202 
XR2203 
XR2204 
CA3724 
CA3725 
MC10100 
IlPB10l00 
SP10100 
10100 
HD10101 
MC10101 

IlA7818 

1-'A7B22 . 
J-tAi824 

!lA7830 
",A786 
J.lA787 
",A7885 
J-lA79G 
",A79MG 
j.lA79M05 

/lA79M06 

J-lA79M12 

f1A79M15 

1-'A790(' 

",A790S 

,uA7915 

!lAi'918 

IlA7924 

Plessey 
Signetlcs 
Siitcc.;; G 
TI 
Motorola 
National 

Plessey 
Signetics 
Silicon G 
TI 
TI 

MotOrola 
National 

Piessey 
Signetics 
Silicon G 
TI 
Plessev 
SGS 
RCA 
TI 
Signetics 
Signetics 

Stgnellcs 
TI 
National 
Signellcs 
TI 
National 
Signetlcs 
TI 
Nattonal 
S,gnetlcs 

. TI 

NaMnal 
S,grietlcs 
Ti 
Nationa, 

Signetlcs 
TI 
Motorola 
Motorola 
National 
Signetics 
Silicon G 
TI 
Motorola 
NatIOnal 
Signetics 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetlcs 
Silicon G 
TI 
Motorola 
National 
Signetlcs 
S,l,cor, G 
TI 
Motorola 
Nat,ona' 
S:gnetlcs 

Motorola 
National 
S'gn!'!,c" 

J-tA79M05 
ilA79M05 
LM79M06 
J-tA79M06 
JiA79M06 
lM79M08 
I-lA79M08 
/lA79M08 
LM79M12 
J-tA79M12 
J-tA79M12 
LM79M15 
~A79M15 

IlA79M15 
LM791,,118 

,., "'fj~ A'ln 
,..."1 "';'V''-V 

LM79M24 
1-'A79M24 
~,A79M24 

MC7902 
MC7905 
lM7905 
1-'A7905 
SG120-5 
/lA7905 
MC7906 
LM7906 
IlA7906 
MC7908 
LM7908 
",A7908 
I'.A7908 
MC7912 
LM7912 
IlA7912 
SG120-12 
J-tA7912 
MC7915 
LM7915 
IlA7915 
SG120~5 

/lA7915 
MC7918 
LM?918 
J-lA7918 
w'\7918 
MC7924 
LM7924 
nA79?4 

806 

806 

~lA8T13 

}JA8T14 

J-lA8T23 
J-tA8T24 
1-'11.9665 
J-lA9666 
/lA9667 
J-lA966S 
FQ3724 
FQ3725 
F10l00 

F10l01 

F10l02 

F10103 

F10104 

F10105 

Fl0l06 

Fl0107 

Fi0109 

Fl0110 

Fl01l1 

Fl0i13 

Fl0114 

F10115 

TI 

Ti 

TI 
TI 
Exar 
Exar 
Exar 
Exar 
RCA 
RCA 
Motorola 
NEG America 
Plessey 
Signetics 
Hitachi 
Motorola 
NEG Amenca JiPB10101 
Plessey SP10101 
Signetics 
H,tacli, 
Motorola 

10101 
HDiOl02 
MC10l02 

NEG AmerICa ",PB10102 
Plessey SP10102 
Signetics 10102 
Motorola MC10103 
NEG Amenca ",PB10103 
Plessey SP10103 
Signetics 10103 
Hitachi H01 01 04 
Motqrola MC10104 
Plessey SP10104 
Signetics 10104 
Hitachi H010105 
Motorola 
National 

MC10105 
OM10105 

NEe Amenca /lPB10105 
Plessey SPl 01 05 
Signetics 10105 

HD10l06 
Motorola 
Nationa, DM10106 
NEG America J-lPB10106 
P1essey SP10106 
S,gnetlcs 10106 
Hil.ach, HDl 01 07 
Motorola MC 1 01 07 
NEG Amenca fiPB10107 
Plessey SP10107 
Signetlcs 10107 
H,tachi H010109 
Motorola MC10109 
National DM10109 
NEG America ",PBl 01 09 
Plessey SP10109 
Signetics 10109 
Hitachi H01 011 0 
Motorola MC10110 
NEG America ",PB10110 
Plessey SP10110 
Signetlcs 
Hitachi 
Motorola 
National 

10110 
H010l11 
MC10111 
OM10111 

NEG America IlPB10l11 
P!essey SP10111 
Slgnetlcs 10111 
Motorola MC10113 
Plessey SP10113 
Signetics 10113 
Motorola 
Plessey 
Signetics 
MOTorola 

MC10114 
SP10114 
10114 
MCi0115 

>=10115 

F10116 

F101l7 

Fl0l18 

Fl0ll9 

Fl0121 

F10123 

F10124 

F10l25 

Fl0l30 

F10131 

Fl0132 

F10133 

Fl0134 

F10l35 

Fl0136 

F10137 

F10141 

F10144 
1"10145 

Fl0153 
F10158 

Bold face device ourfibers indicate manufacturers data is provided in the Ie Master on the pages noted. 

IC lIuter 
Page 

Nattol'1a! DM10115 
NEG America J-lPB10115 
Piessey SP10l15 
Signetics 10115 
Hitachi H010i16 
Motorola MC10116 
National DM10116 
Plessey SP10116 
Signetics 10116 
HitaChi HO, 0117 
Motorola MC10n7 
National OM' 0117 
NEC America J-lPB10117 
Plessey SP10t17 
Signetics 10117 
Hitachi H010118 
Motorola MC10118 
National DM10118 
NEG Amenca J-lPB10118 
Plessey SP10118 
Signetics 10118 
Hitachi H010119 
Motorola MC10119 
National 
Plessey 
Signetics 
Hitachi 
Motorola 
National 
Plessey 
Signetics 
Motorola 
Piessey 
Signetics 
Hitachi 
Motorola 
National 
NEG Amenca 
Plessey 
Signetics 
Hitachi 
Motorola 
Plessey 
S,gnetics 
Hitachi 
Motorola 

DMiOii9 
SP10119 
10119 
HD10121 
MC10121 
DM10121 
SP10121 
10121 
MC10123 
SP10123 
10123 
H010124 
MC10124 
DM10'24 
",PB10124 
SP10124 
10124 
H010125 
MC10125 
SP10125 
10125 
H010130 
MC10130 

Plessey SP10l30 
Signetics 10130 
Hitachi H010131 
Motorola MC10131 
NEC Amenca J-lPB1013l 
Plessey SP10131 
Signetics 10131 
Hitachi H010132 
Motorola MC10132 
Signetlcs 10132 
Hitachi H010133 
Motorola MC 1 0133 
NEC America ",PB10133 
Plessey SP10133 
Signetics 10133 
Hitachi H010134 
Motorola MC10134 
Plessey SP10134 
Signetics 10134 
Motorola MC10135 
Plessey SP10135 
Signetics 10135 
Hitachi H010136 
Motorola MC10136 
Plessey SP10136 
Signetics 10136 
Motorola MC10137 
Plessey SP10137 
Signetics 10137 
Motorola MC10141 
Plessey SP10141 
Signetics 10141 
Signetics 10144 
Hitachi H010145 
Motorola MC10145 
Plessey SP10145 
Signetics 10145 
Motorola MC10153 
Motorola MC10158 
NEe A'l'lerica /lPB10158 

Ie MASTER 1978 
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Manufacturer i Replacement IC Master 
Device ~ Source Device Page 

Fairchild (cont'd) 

Fl0158 
Fl0159 

Fl0160 

Fl0161 

Fl0162 

Fl0164 

Fl0165 

Fl0166 
Fl0168 
Fl0170 

Fl0171 

Fl0172 

Fl0174 

Fl0175 

Fl0176 

Fl0177 
Fl0179 

Fl0180 

Fl0181 

Fl0186 
Fl0192 
Fl0212 

Fl0405 

Signetics 10158 
Motorola MC10159 
Signetics 10159 
Hitachi H010160 
Motorola MC10160 
Plessey SP10160 
Signetics 10160 
Hitachi H010l61 
Motorola MC10161 
NEG America ""PB10161 
Plessey SP10161 
Signetics 10161 
Hitachi HD10162 
Motorola MC10162 
NEG America ""PB10162 
Plessey SP10162 
t)lgnetlcs 10162 
Hitachi HD10164 
Motorola MC10164 
NEC America J-lPB10164 
Plessey SP10164 
Sigoetics 10164 
TI SN10164 
Hitachi 
Motorola 
Plessey 
Signetics 
Motorola 
Motorola 
Motorola 

HD10165 
MC10165 
SP10165 
10165 
MC10166 
MC10168 
MC10l70 

Signetics 10170 
Motorola MC10171 
Plessey SP10171 
Signetics 10171 
Motorola MC10172 
Plessey SP10172 
Signetlcs 10172 
~,....""..~ 1I.~1 Oi7~ 

Plessey SP10173 
Signetics 10173 
Hitachi HD10174 
Motorola MC10174 
NEG America p.PB10174 
Plessey SP10174-
Signetics 101 74 
TI SN10174 
Hitachi HD10175 
Motorola MC10175 
Plessey SP10175 
Signetics 10175 
Motorola MC10176 
Plessey SP10176 
Signetics 10176 
Motorola MC10177 
Hitachi HD10179 
Motorola MC10179 
Plessey SP10179 
Signetics 10179 
Hitachi HD10180 
Motorola MC10180 
NEG America p.PB10180 
Plessey SP10180 
Signetics 10180 
Hitachi H01M81 
Motorola MC10181 
NEG Amenca /LPB10181 
Plessey SP10181 
Signetics 10181 
Motorola MC10186 
Signetics 10192 
Motorola MC10212 
Plessey SP10212 
TI SN10147 

F10410 Fujitsu MBM10410 
TI SN10144 

F10415 Fujitsu MBM10415 
Signetics 10146 

F10415A FUjitsu MBM10415A 
F16K Intel 2116 

Intersil 7116 
Mostek MK4116 
Motorola MCM4116 
NEC Micro ILPD416 

• Discontinued 

1402 

ALTERNATE SOURCE DIRECTORY 

F16K 

F2901A 

F4001 

F4002 

F4006 

F4007 

F4008 

F40083 
F40085 

F40089 
F40097 

F40098 
F4011 

F4012 

F4013 

IC Master 
Page 

Signetics 2690 
TI TMS4116 
Zilog Z61l6 
AMD AM2901A 
Fairchild 9409 
Motorola MC2901 
National OM2901 A 
NEC Micro ""PB2901 
Raytheon 
Signetics 
Mitel 
Motorola 

. National 
NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 

. NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Motorola 
National 
NEC America 
RCA 
Solitron 
SSS 
Mitel 
Motorola 
National 
RCA 
sas 
Solitron 
SSS 
TI 
Toshiba 
Motorola 
National 
RCA 
SGS , 
Solitron 
SSS 
TI 
Toshiba 
RCA 
Harris 
National 
RCA 
National 
Harris 
National 
National 
Mitei 
Motorola 
National 
NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEC America 
RCA 

AM2901A 
MP2901 
SIL4001 
MC14001 
C04001 
J-lP04001 
C04001 
HBF4001 
CM4001 
SCL4001 
TP4001 
TC4001 
SIL4002 
MC14002 
C04002 
J-lP04002 
C04002 
HBF4002 
CM4002 
SCL4002 
TP4002 
TC4002 
MC14006 
C04006 
J-lPD4006 
C04006 
CM4006 
SCL4006 
SIL4007 
MC14007 
C04007 
C04007 
H8~7 

CM4007 
SCL4007 
TP4007 
TC4007 
MC14008 
C04008 
C04008 
HBF4008 
CM4008 
SCL4008 
TP4008 
TC4008 
C04008 
H074C85 
MM74C85 
C04063 
MM74C89 
H080C97 
MM80C97 
MM80C98 
SIL4011 
MC14011 
C04011 
J-lP040l1 
C04011 
HBF4011 
CM4011 
SCL4011 
TP4011 
TC4011 
SIL4012 
MC14012 
C04012 
IlP04012 
C04012 
HBF4012 
CM4012 
SCL4012 
TP4012 
TC4012 
SIL4013 
MC14013 
C04013 
""P04013 
C04013 

1850 

1352 

Manufacturer I Replacement 
Device Source Device 

IC Master 
Page 

F4013 

F4014 

F4015 

F4016 

F40160 

F40161 

F40162 

F40l63 

F4017 

F40174 

F40l75 

SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEC America 
RCA 

HBF4013 
CM4013 
SCL4013 
TP4013 
TC4013 
SIL4014 
MC14014 
C04014 
J-lP04014 
C04014 
HBF4014 
CM4014 
SCL4014 
TP4014 
TC4014 
SIL4015 
MC14015 
C04015 

SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEG America 
RCA 

/LP04015 
C04015 
HBF4015 
CM4015 
SCL4015 
TP4015 

SGS 
Solitron 
SSS 
TI 
Toshiba 
AD 
Micro Power 
Mitel 
Motorola 
National 
RCA 
Solitron 
SSS 
TI 
Harris 

National 

RCA 
SSS 
TI 
Harris 

National 

RCA 
SSS 
TI 
Harris 

National 

RCA 
SSS 
TI 
HarriS 

National 

RCA 
SSS 
TI 
Mitel 
Motorola 

. TC4015 
A07516 
MPS7516 
SIL4016 
MC14016 
C04016 
C04016 
CM4016 
SCl4016 
TP4016 
H054C160 
H074Cl60 
CD40160 
MM54Cl60 
MM74Cl60 
C040160 
SCl4160 
TP4360 
H054C161 
H074C161 
C040161 
MM54C161 
MM74C161 
C040161 
SCL4161 
TP4361 
H054C162 
H074C162 
C040162 
MM54C162 
MM74C162 
C040162 
SCL4162 
TP4362 
H054C163 
H074C163 
C040163 
MM54C163 
MM74C163 
C040163 
SCL4163 
TP4363 . 

SIL4017 
MC14017 
C04017 
IlP04017 
C04017 
HBF4017 
CM4017 
SCL4017 
TP4017 
TC4017 
HD54C174 
H074C174 
C040174 
MM54C174 
MM74C174 
CD40174 
H054C175 
H074C175 
MM54C175 
MM74C175 

National 
NEG America 
RCA 
SGS 
Solitron 
SSS 

, TI 

Toshiba 
HarriS 

National 

RCA 
Harris 

National 

The manufacturers report their devices can be used as direct replacements. 

:~:::cturer I ~ee~~ement Device 

F4018 

F4019 . 

F40192 

F40193 

F40194 

F40195 
F4020 

F4021 

F4022 

F4023 

F4024 

F4025 

Mitel 
National 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 

SIL4018 
C04018 
C04018 
HBF4018 
CM4018 
SCL4018 
TP4018 
TC4018 

Mitel SIL4019 
National C04019 
NEG America /LPD4019 
RCA CD4019 
SGS HBF4019 
Solitron CM4019 
SSS SCL4019 
TI TP4019 
Toshiba TC4019 
Harris . H054C192 

H074C192 
National CD40192 

MM54C192 
MM74C192 

RCA C040192 
Harris H054C193 

H074C193 
National C040193 

MM54C193 
MM74C193 

RCA C040193 
NEC America J-lP04194 
RCA C040194 
NatiQnal MM74C195 
Mitel SIL4020 
Motorola MC14020 
National C04020 
NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 

-Mitel 
Motorola 
Nalional 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEe America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEG America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mrtei 
Motorola 
National 
NEC America 
RCA 
SGS 

J-lP04020 
C04020 
HBF4020 
CM4020 
SCL4020 
TPM\?O 
TC4020 
SIL4021 
MC14021 
C04021 
p.P040~1 

C04021 
CM4021 
SCL4021 
TP4021 
TC4021 
SIL4022 
MC14022 
C04022 
C04022 
HBF4022 
CM4022 
SCL4022 
TP4022 
TC4022 
SIL4023 
MC14023 
C04023 
/LP04023 
C04023 
HBF4023 
CM4023 
SCL4023 
TP4023 
TC4023 
SIL4024 
MC14024 
C04024 
/.1PD4024 
C04024 
HBF4024 
CM4024 
SCL4024 
TP4024 
TC4024 
SIL4025 
MC14025 
C04025 
p.P04025 
CD4025 
HBF4025 

Performance details often differ, so compare the specifications considering your requirements. 
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Fairchil~ (cont'd) 

F4025 

F4027 

F4028 

F4030 

F4031 

F4034 

F4035 

F4040 

F404l 

F4042 

Solitron 
SSS 
TI 
Tosrlloa 
Mitel 
fl.Aotoro!a 
Natlona! 

RCA 
SGS 
Solitron 
SSS 
TI 

CM4025 
SCL4025 
iP4025 
1'C,4025 

S!L4027 
'vlC14027 
(;04027 
pF;:J4027 
CD4027 
HBF4027 
CM4027 
SCL4027 
TP4027 

Toshiba TC4027 
Mitel SIL4028. 
Motorola MC14028 
Nationa! CD4028 
NEG America ilPD4028 
RCA CD4028 
SGS HBF4028 
Solitro., CM4028 
SSS SCL4028 
TI 
Toshiba 

National 

TP4028 
TC4028 

CD4029 
~,EC America ilPD4029 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 

CD4029 
HBF4029 
CM4029 
SCL4029 
TP4029 
TC4029 

M,te: $IL4030 
National CD4030 
NEC Arnenca "PD4030 
RCA CD4030 

5GS 
Solitron 
SSS 
TI 
Toshiba 
National 
RC~. 

Motorola 
National 
RCA 
Soiitron 
SSS 
Toshiba 
Mitel 
Motorola 
National 
NEe America 
RCA 
SGS 
So!itrcn 
SSS 
TI 
Toshiba 
Mitel 
National 
NEG America 
RCA 
Solilron 
SSS 
TI 

. Toshiba 

Nalional 
RCA 
Soiitron 
SSS 

CD4070 
HBF4030 
'CM4030 
SCL4030 
TP4030 
TC4030 
CD4031 
CD4031 
MC14034 
CD4034 
CD4034 
CM4034 
SGL4034 
TC4034 
SIL4035 
MC14035 
CD4035 
JiPD4035 
CD4035 
HBF4035 
CM4035 
SCL4035 
TP4035 
TC4035 
S!L4040 
CD4040 
/-lPD4040 
CD4040 
CM4040 
SCl4040 
TP4040 
TC4040 
CD4041 
CD4041 
CM4041 
CL4041 
SCL4041 

Mite! SiL4042 
Motoroia MC14042 
National CD4042 
NEG America J.LPD4042 
RCA CD4042 
SGB 
Solitron 
SSB 
T! 

HBF4042 
CM4042 
SCl4042 
TP4042 

• Discontinued 

Page I Del/ice Source Device Page 

I 
I 
I 

I 

F4042 
F4043 

F4044 

F4046 

F4047 

I F4049 

F4050 

F4051 

F4052 

F4053 

F4066 

F4067 

Toshiba 
Mite! 
Motorola 
National 
NEG America 
RCA 
Soiilron 
SSS 
TI 
Toshiba 

TC4042 
SiL4043 
MC14043 
CD4043 
J..lPD4043 
CD4043 
CM4043 
SCl4043 
TP4043 
TC4043 

Mite! S!L4044 
Motorola MC14044 
National CD4044 
NEC America /-lPD4044 
RCA CD4044 
Solitron CM4044 
SSS SCL4044 
T! 
Toshiba 
Mitel 
Motorola 
National 
RCA 
Solitron 
SSS 
RCA 
Solitron 
T, 

Toshiba 
Mite! 
MOtOIOIc1 

National 
NEG America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEC Amenca 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
National 
NEC America 
RCA 
Sotitron 
SSS 
TI 
Toshiba 
Mitel 
Motorola 
NatlOna! 
NEG Amenca 
RCA 
Solitron 

. SSS 

TI 
Toshiba 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
SSS 
Toshiba 
Mitel 
Motorola 
National 
"'Ee A'1"€'lca 

RCA 
SGS 
Signetics 
Solilron 
SSS 
Toshiba 
RCA 

TP4044 
TC4044 
SIl4046 
MC14046 
CD4046 
CD4046 
CM4046 
SCL4046 
CD4047 
GM4047 

TC4047 
SIl4049 
MC14049 
CD4049 
J..lPD4049 
CD4049 
HBF4049 
CM4049 
SCL4049 
TP4049 
TC4049 
SIL4050 
MC14050 
CD4050 

"PD4050 
CD4050 
HBF4050 
CM4050 
SCL4050 
TP4050 
TC4050 
SIL4051 
MC14051 
CD4051 
J..lPD4051 
CD4051 
CM4051 
SCL4051 
TP4051 
1C4051 
SIL4052 
MC14052 
CD4052 
J..lPD4052 
CD4052 
CM4052 
SCL4052 
TP4052 
TC4052 
SIL4053 
MC14053 
CD4053 
/-lPD4053 
CD4053 
CM4053 
SCL4053 
TC4053 
SIL4066 
MC14066 
CD4066 
J..lPD4066 
CD4066 
HBF4066 
N4066 
CM4066 
SCL4066 
TC4066 
CD4067 

F4068 

F4069 

F4070 

F4071 

F4072 

F4073 

F4075 

F4076 

F4077 

F4078 

F4081 

Mitel 
Motorola 
NEC America 
RCA 
Solitron 
SSS 
Ti 
Toshiba 
Harris 
Mltel 
Motorola 
National 

NEC America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
National 

RCA 
Solitron 
SSS 
Mitel 
Motorola 
Nationa~ 

Ie Mut" 
Page 

SIL4068 
MC14068 
J..lPD4068 
CD4068 
CM4068 
SCL4068 
TP4068 
TC4068 
HD74C04 
SIL4069 
MC14069 
CD4069 
MM74C04 
J..lPD4069 
CD4069 
CM4069 
SCL4069 
TP4069 
TC4069 
SIL4070 
CD4070 
MM74C86 
CD4070 
CM4070 
SCl4070 
SIL4071 
MC14071 
CD4071 

NEC America /-lPD4071 
RCA CD4071 
SoiiirOrl CM4071 
SSS SCL4071 
TI TP4071 
Toshiba TC4071 
Mitel SIL4072 
Motorola MCl4072 
RCA CD4072 
SSS SCL4072 
TI TP4072 
Toshiba TC4072 
Mitel SIL4073 
Motorola MC 14073 
National CD4073 
NEe America }lPD4073 
RCA CD4073 
Solitron CM4073 
SSS SCL4073 
TI TP4073 
Toshiba TC4073 
Mitel SIL4075 
Motorola MCl4075 
National CD4075 
NEC America JlPD4075 
RCA CD4075 
SSS SCL4075 
TI TP4075 
Toshiba TC4075 
Harris HD74C173 
Mitel SIL4076 
Motorola MC14076 
National CD4076 

RCA 
SOlitron 
SSS 
Mitel 
Motorola 
RCA 
Solitron 
SSS 
Mitel 
Motorola 
NEC America 
RCA 
Solitron 
SSS 
Toshiba 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 

MM74C173 
CD4076 
CM4076 
SCL4076 
Sll4077 
MC14077 
CD4077 
CM4077 
SCL4077 
SIL4078 
MC14078 
p.PD4078 
CD4078 
CM4078 
SCL4078 
TC4078 
SIL4081 
MC14081 
CD4081 
J..lPD4081 
CD4081 
CM4081 
SCL4081 
TP4081 
TC4081 

I· 

Manufacturer I Replacement 
Device Source Device 

Ie Muter 
Page 

F4062 

F4085 
F4086 
F4093 

F4097 
F4099 

F4l04 
F4510 

F4511 

F4512 

F4514 

F4515 

F4516 

F4518 

F4519 

F4520 

Mitel 
Motorola 
NEC Amenca 
RCA 
SSS 
TI 
Toshiba 
RCA 
RCA 
Motorola 
National 
NEC America 
RCA 
RCA 
NatIOnal 
NEC America 
RCA 
RCA 
Mitel 
Motorola 
National 
NEC America 
RCA 

SSS 
Toshiba 
Mitel 

SIl4082 
MC140B2 
JiPD4082 
CD4082 
SCL4082 
TP4082 
TC4082 
CD4085 
CD4086 
MC14093 
CD4093 
J..lPD4093 
CD4093 
CD4097 
CD4099 
",PD4099 
CD4099 
CD40104 
SIl4510 
MC14510 
CD451 0 
",PD4510 
CD40192 
CD4510 
SCL4510 
TC4510 
SIL4511 

~v1otorota ~"'C14511 

National CD4511 
" NEe America J..lPD4511 

RCA CD4511 
Solitron CM4511 
SSS SCL4511 
TI TP4511 
Mitel SIL4512 
Motorola MC14512 
National CD4512 
NEe America ",PD4512 
SSS SCl4512 
TI TP4512 
Toshiba TC4512 
Mitel SIL4514 
Motorola MC14514 
National CD4514 
NEe America ",PD4514 
RCA CD4514 
Solitron CM4514 
SSS SCL4514 
Toshiba TC4514 
Mitel SIl4515 
Motorola MC14515 
National CD4515 

. NEC America ",PD4515 
RCA CD4515 
SSS SCL4515 
Toshiba TC4515 
Mitel SIL4516 
Motorola MC14516 
National CD4516 
NEC Amenca ",PD4516 
RCA CD40193 

SSS 
Toshiba 
Mitel 
Motorola 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Motorola 
National 
NEe America 
RCA 
TI 
Mite! 
Motorola 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 

CD4516 
SCL4516 
TC4516 
SIl4518 
MC14518 
CD4518 
",PD4518 
CD4518 
CM4518 
SCl4518 
TP4518 
TC4518 
MC14519 
CD4519 
J.lPD4519 
CD4019 
TP4519 
SIL4520 
MC14520 
CD4520 
",PD4520 
CD4520 
CM4520 
SCl4520 
TP4520 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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Fairchild (cont'd) 

F4520 
F4522 

F4526 

F4527 

F4528 

F4531 

F4532 

F4539 

F4553 
F4555 

F4556 

F4557 

F4581 

F4582 

F4583 

F4585 

F4702 
F4703 
F47tO 

F4720 

F4731 
F6800 

F6820 

M4027 

SH3002 
TBA81 0 
1103 
1800 

1802 

1805 

1806 

1807 

1808 

1810 

Toshiba TC4520. 
Motorola MC14522 
National 
RCA 
SSS 
TI 
Motorola 
S5S 
TI 
RCA 
SS5 
Motorola 
National 
NEe America 
RCA 

CD4522 
CD4018 
SCL4522 
TP4522 
MC14526 
SCL4526 
TP4526 
CD4527 
SCL4527 
MC14528 
CD4528 
/-lPD4528 
CD4098 
CD4528. 

SSS SCL4528 
Toshiba TC4528-
Motorola MC14531 
RCA CD40101 
SSS SCL4531 
TI TP4531 
Motorola MC14532 
RCA CD4532 
Toshiba TC4532 
Motorola MC14539 
NEe America /-lPD4539 
Toshiba TC4539 
Motorola MCM553 
Motorola MC14555 
NEe America /-lPD4555 
RCA CD4555 
SSS SCL4555 
Motorola MC14556 
NEe America /-lPD4556I 
RCA CD4556 
SSS SCL4556 
Motorola MC14557 
RCA CD4031 
RCA CD40181 
SSS SCL4581 
Mo~orola MC 14582 
RCA CD40182 
SSS SCL4582 
n TP4582 
Motorola MC14583 
RCA CD40100 
Toshiba TC4583 
RCA CD4063 
SSS SCL4585 
Harris HD4702 
RCA CD40105 
RCA CD4036 , 

RCA 
CD4039 
CD40061 
CD4061 

RCA CD4031 

1634 

AMI 56800 1538,1548 
Hitachi ,M6800 
Motorola MC6800 
AMI 56820 1556 
Motorola MC6820 
Mostek MK4027 
Motorola MCM4027 
NEe Micro /-lPD414 ' 1395 
Signetics 4027 
TI TMS4027 
Siliconix S13002 
RCA CA8l0 
AMI S1103A 
TI SN151800 

TI 

TI 

TI 

TI 

TI 

TI 

SN151900 
SN151802 
SN151902 
SN15180S 
SN151905 
SN151806 
5N151906 
SN151807 
SN151907 
SN151808 
SN151908 
SN151810 

• Discontinued 

Manufacturer I Replacement 
DeYlce Source Device 

Ie Master 
Page 

1810 
1812 

21L02 
2102 

2136 

3257 

3260 
3329 
3330 
3331 

,3337 
3341 
3343 

3344 

3347 

3349 
3355 
34XXX 
3501 

3507 
3508 
3512 
3513 
3514 

3533 
3534 
3538 
3539 
3580 
3705 
3730 

3731 
3817 
3850 
3851 
3852 
3853 
3854 ' 
3861 
3870 
4096 

54HOO 

54HOl 

54H04 

54H05 

TI 
TI 

SNt51910 
SN151812· 
SN151912 

Signetics 21 L02 
Mostek MK4102 
NEe Micro /-lPD2102AL 1429 
Signetics 21 F02 

2102 
Motorola MCt 356 
Sprague ULN-2136 
GI R05-2240S 
Mostek 
AMI 
AMI 
AMI 
AMI 
AMI 
AMD 
AMI 
Signetics 
AMI 
Signetics 
AMI 
Intersil 
Signetics 
TI 
5ignetics 
Synertek 
Fairchild 
AMI 
National 
Rockwell 
AMI 
NEC Micro 
AMI 
AMI 
AMI 

Mostek 

MK2302 
S8564 
51685 
Sl685 
51685 
Sl685 
3341 
52181 
2521· 
S2181 
2522 
S2182 
IM7780 
2532 
TMS3120 
2518 
5Y2833 
F4XXX 
58457 
MM3501 
CRC3501 
S8773 
/LPD2308 
S8773 
S8773 
53514 
58772 
MK2600 
MK2601 
MM4233 
MM5233 

Signetics 2533 
AMI S2103 

1478 

, NEe Micro /-lPD2101AL 1424 
EMM/Semi 3539 1076 
AMI S8n3 
Siliconix 513705 
AMI S1757. 
GJ AY5-1013A 
AMI 51757 
AMI S1998 
Mostek MK3850 
Mostek MK3851 
Mostek MK3852 
Mostek MK3853 
Mostek MK3854 
Mostek MK3861 
Mostek MK3870 
EA EA4096 
EMM/Semi R03-4096 
Intersil 7005 
Mostek MK4096 
NEe Micro I'PD414 
Rockwell 1604 
In In54HOO 
Motorola MC54HOO 
National DM54HOO 
Raytheon 54HOO 
Signetics 54HOO 
TI SN54HOO 
In 
Motorola 
National 
Raytheon 
Signetics 
TI 
In 
Motorola 
National 
Raytheon 
Signetlcs 
TI 
In 
Motorola 
National 

In54H01 
MC54H01 
DM54H01 
54H01 
54H01 
SN54H01 
1-TI54H04 
MC54H04 
DM54H04 
54H04 
54H04 
SN54H04 
In54H05 
MC54H05 
DM54H05 

1395 
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Device Source Device 

IC Master 
Page 

54HOS 

54H08 

54H10 

54H101 

54H102 

54H103 

54H106 

54H108 

54H11 

54H15 

54H183 
54H20 

54H21 

54H22 

54H30 

54H40. 

54H50 

54H51 

54H52 

54H53 

54H54 

Raytheon 
Signetics 
TI 
Motorola 
National 
Signetics 
In 
Motorola 
National 
Raytheon 
Signetics 
n 
Motorola 
Sigrietics 
TI 
Motorola' 
Signetics 

• TI 
National 
Signetics 
TI 
National 
Sigr'ietics 
TI· 
Motorola 
National 
Signetics 
TI 
In 
Motorola 
National 
Raytheon 
Signetics 
TI 
Raytheon 
TI 
TI 
In 
Motorola 
National 
Raytheon 
Signetics 
TI 
In 
Motorola 
National 
Signetics. 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
In 
Motorola 
National 
Signetics 
TI 
In 
Motorola 
National 
Raytheon 
Slgnetics 
TI 
In 
Motorola 
National 
Signetics 
TI 
In 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
In 
Motorola 
National 
Signetics 
TI 
In 
Motorola 
National 

54H05 
54H05 
SN54H05 
MC54H08 
DM54H08 
54HQ8 
In54Hl0 
MC54Hl0 
DM54Hl0 
54H10 
54H10 
SN54H10 
MC54H101 
54Hl0l 
SN54Hl01 
MC54Hl02 
54H102 
SN54Hl02 
DM54H103 
54Hl03 
SN54Hl03 
DM54Hl06 
54Hl06 
SN54Hl06 
MC54H108 
DM54Hl08 
54Hl08 
SN54H108 
In54Hl1 
MC54Hl1 
DM54Hl1 
54Hl1 
54Hl1 
SN54HU 
54H15 
SN54H15 
SN54H183 
In54H20 
MC54H20 
DM54H20 
54H20 
54 H20 
SN54H20 
In54H21 
MC54H21 
DM54H21 
54H21 
SN54H21 
MC54H22 
DM54H22 
54H22 
54H22 
SN54H22 
In54H30 
MC54H30 
DM54H30 
54H30 
SN54H30 
In54H40 
MC54H40 
DM54H40 
54H40 
54H40 
SN54H40 
ITI54H50 
MC54H50 
DM54H50 
54H50 
SN54H50 
In54H51 
MC54H51 
DM54H51 
s4H51 
SN54H51 
MC54H52 
DM54H52 
54H52 
SN54H52 
In54H53 
MC54H53 
DM54H53 
54H53 
SN54H53 
In54H54 
MC54H54 
DM54H54 

MII1Ufac:turer I Replacement 
Device Source Device 

54H54 

54H55 

54H60 

54H61 

54H62 

54H71 

54H72 

54H73 

54H74 

54H76 

54H78 

54L5095 

54L500 

54LS01 

54LS03 

54LS04 

54L505 

54LS08 

Signetics 
TI 
Motorola 
National 
Signetics 
TI 
In 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
Fairchild 
In 
Motorola 
National 
Signetics 
TI 
Fairchild 
In 

Motorola 
National 

Signetics 

TI 

In 
Motorola 
National 
Raytheon 
Signetics 
TI 
National 
Signetics 
TI 
National 
TI 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
National 
Raytheon 
Signetics 
TI 
Motorola 
. National 
Raytheon 
Signetics 
TI 
'Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
.Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 

54H54 
SN54H54 
MC54H55 
DM54H55 
54H55 
SN54H55 
In54H60 
MC54H60 
DM54H60 
54H60 
SN54H60 

. MC54H61 
OM54H61 
54H61 
SN54H61 
MC54H62 
DM54H62 
54H62 
SN54H62 
MC54H71 
DM54H71 
54H71 
SN54H71 
54H73 
In54H72 
MC54H72 
DM54H72 
54H72 
SN54H72 
54H72 
In54H72 
In54H73 
MC54H73 
DM54H72 
DM54H73 
54H72 
54H73 
SN54H72 
SN54H73 
In54H74 
MC64H74 
DM54H74 
54H74 
54H74 
SN54H74 
DM54H76 
54H76 
SN54H76 
DM54H78 
SN54H78 
DM54LS395 
54LS395 
54LS395 
SN54LS395 
SN54LSOO 
DM54LSOO 
54LSOO 
54LSOO 
SN54LSOO 
DM54LSOl 
54LSOl 
54LSOl 
SN54LSOl 
SN54LS02 
DM54LS02 
54LS02 
54LS02 
SN54LS02 
SN54LS03. 
DM54LS03 
54LS03 
54lS03 
SN54LS03 
SN54LS04 
DM54LS04 
54lS04 
54LS04 
SN54LS04 
SN54LS05 
DM54LS05 
54lS05 
54lS05 
SN54lS05 
SN54LS08 
DM54lS08 
54LS08 

The manufacturers report their devices can be used as direct replacements. 
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Manufacturer I Replacement Ie Maater 
Device I Source Device Page 

~: Fairchild (cont'd) 

l~: 54LS08 

• 54LS09 

54LS109 

54LS11 

I CAl N'~ 
"""''-Vl Ie. 

54LS113 

54LS114 

54LSi2 

54LS125 

54LS126 

54lS132 

54LS136 

54LS138 

54LS139 

54LS14 

54lS145 
54LS15 

Signetics 
TI 
Motorola 
~Jatcrl~1 

Raytheon 
Signettcs 
.... ' " 
~ .. ~CtO!"':J!3 

National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Rsytheof1 
Signetics 
T! 
I "IcuiVI lUI 

Raytheon 
Signetics 
TI 
National 
Raytheon 
Signatics 
TI 
Motorola 
National 
Raytheon 
Signetics 
T! 
National 
Raytheon 
S:gneticS 
TI 
National 
Raytheon 
Stgnetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
M6torola 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
Natlonai 
Raytheon 
Signetics 
TI 

TI 
MotorOla 
National 
Raytheon 
Signetics 

• Discontinued 

54LS08 
SN54LS08 
SN54LS09 
Or .. 154LS09 
54LS09 
54LS09 
SN54LS09 
S~154LS10 

DM54LS10 
54LS10 
54LS10 
SN54LS10 
SN54LS·107 
DM54LS107 
54LS107 
54LS107 
SN54LS107 
SN54LS109 
DM54LS109 
54LS109 
54LS109 
SN54LS109 
SN54LS11 
DM54LSll 
54LS11 
54LS11 
SN54LS11 
.... IYI..,''-_IIL. 

54LS112 
54LS112 
SN54LS112 
DM54LS113 
54LS113 
54LS113 
SN54LS113 
SN54LS114 
DM54LS114 
54LS114 
54LS114 
SN54LS114 
DM54LS12 
54LS12 
54LS12 
SN54LS12 
DM54LS125 
54LS125 
54LS125 
SN54LS125 
SN54LS126 
DM~4LS12b 

5"LSl26 
54LS126 
SN54LS126 
SN54LS132 
OM54LS132 
S4LS132 264 
54LS132 
SN54LS132 
SN54LS136 
54LS136 
54LS136 
SN54LS136 
SN54LS138 
DM54LS138 
54LS138 
54LS138 
SN54LS138 
SN54LS139 
SN54LS139 
DM54LS139 
54LS139 
74LS139 
SN54LS139 
SN54LS14 
DM54LS14 
54LS14 264 
54lS14 
SN54LS14 
SN54LS145 
SN54LS15 
DM54LS15 
54LS15 
54LS15 

1 

I 

Manufacturer I Replacement Ie Meater 
Device . Source ~vice Page 

54LS15 
54LS151 

54LS152 

54LS15~ 

54LS155 

54LS156 

54LS157 

54LS158 

54LS160 

54LS161 

54LS162 

54LSi63 

54LSl64 

54LSl65 
54lS168 

54LS169 

54LS170 

54LS173 

54LS174 

54LS175 

" AMD 
Motorola 
National 
Raytheon 
Signetics 
T! 
Motorola· 
Raytheon 
TI 
A~D 

Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 

TI 
Motorola 
National 
Raytheon 
TI 
AMD 
Motorola 
NAtionAl 
Raytheon 
Signetics 
"·1 .. 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Motorola 
National 
Raytheon 
Tl 
AMD 
Motorola 
National 
Raytheon 
Signetlcs 
T! 
AMD 
Motorola 
National 
Raytheon 
TI 

AMD 
Motorola 
National 
Raytheon 
Signetics 
TI 

AMD 
Motorola 
National 
Raytheon 
Signetics 
TI 
TI 
AMD 

• National 
TI 
AMD 
National 
TI 
AMD 
Motorola 
National 
Raytheon 
Signetics 
TI 
National 
Signetics 
TI 
AMD 
National 
Raytheon 
Signetics 
TI 
AMD 

SN54LS15 
SN54LS151 

. SN54LS151 
DM54LS151 
54LS151 
54LS151 
SN54LS151 
SN54LS152 
54LS152 
SN54LS152 
SN54LS153 
SN54LS153 
DM54LS153 
54LS153 
54LS153 
SN54LS153 
SN54LS155 
DM54LS155 
54LS155 
74LS155 
SN54LS155 
SN54LS156 
DM54LS156 
54LS156 
SN54LS156 
SN54LS157 
SN54LS157 
m.A!'i4lS157 

54LS157 
54LS157 
"" ................ _._ . 
SN54LS158 
DM54LS158 
54LS158 
54LS158 
SN54LS158 
SN54LS160 
SN54LS160 
DM54LS160 
54LS160 
SN54LS160 
SN54LS161 
SN54LS161 
DM54LS161 
54LS161 
54LS161 
SN54LS161 
SN54LS162 
SN54LS162 
OM54LS162 
54LS162 
SN54LS162 
SN54LSi63 
SN54LS163 
DM54LSl63 
54LS163 
54LS163 
SN54LS163 
SN54LSl64 
SN54LSl64. 
DM54LSl64 
54LS164 272 
54LS164 
SN54LS164 
SN54LS165 
SN54lS168 
OM54LSl68 
SN54LSl68 
SN54lS169 
DM54LS169 
SN54LS169 
AM54LS170 
SN54LS170 
DM54LS170 
54LS170 
54LS170 
SN54LS170 
DM54LS173 
54LS173 
SN54LS173 
SN54LS174 
DM54LS174 
54LS174 
54LS174 
SN54LS174 
SN54LS175 

=:cturer I :oe::ement Device 
Ie Master 

Page 

54LS175 Motorola SN54LS175 
National DM54LS175 
Raytheon 54LS175 
Signetics 54LS175 
TI SN54LS175 

54LS181 AMD SN54LS181 
Motorola SN54LS181 
Raytheon 54LS181 
Signetics 54LS181 
TI SN54LS181 
AMD SN54LS190 I 54LS190 
Motorola SN54LSl90 
National DM54LSl90 
Raytheon 54LS190 
Signetics 54LS190 
TI SN54LSl90 

54LS191 AMD SN54LS191 
Motorola SN54LS191 
National DM54LS191 
Raytheon 54LS191 
Signetics 54LS191 
TI SN54LS191 

54LS192 AMD SN54LS192 
Motorola SN54LS192 
National DM54LS192 
Raytheon 54LS192 
Signetics 54LS192 
TI SN54LS192 
AMD SN54LS193 
Motorola SN54LS193 
I\.1!:ltinn'2t 

I 54LS193 

............. , ...... .... .... - -_ ......... 
Raytheon 54LS193 
Signetics 54LS193 
TI SN54LS193 

54LS194 AMD SN54LSl94A 
Motorola SN54LS194 
Raytheon 54LS194A 
TI SN54LS194A 

54LS195 AMD SN54LS195A 
Motorola SN54LS195 
Raytheon 54LS195A 
Signetics 54LS195A 
n SN54LSl95A 

54LS196 Motorola SN54LS196 
National DM54LS196 
~Raytheon 54LS196 
TI SN54LS196 

54LS197 Motorola SN54LS197 
National DM54LS197 
Raytheon 54LS197 
TI SN54LS197 

54LS20 Motorola SN54LS20 
National DM54LS20 
Raytheon 54LS20 
Signetics 54LS20 
TI SN54LS20 

54LS21 Motorola SN54LS21 
National DM54LS21 
Raytheon 54LS21 
Signetics 54LS21 
TI SN54LS21 

54LS22 Motorola SN54LS22 
National DM54LS22 
Raytheon 54.LS22 
Signetics 54LS22 
n SN54LS22 

54LS240 AMD SN54LS240 
MMI 54LS240 
TI SN54LS240 

54LS241 AMD SN54LS241 
MMI '54LS241 
TI SN54LS241 

54LS251 AMD SN54LS251 
Motorola SN54LS251 
Raytheon 54LS251 
Signebcs 54LS251 
TI SN54LS251 

54LS253 AMD SN54LS253 
Motorola SN54LS253 
National DM54LS253 
Raytheon 54LS253 
Signetics 54LS253 
TI SN54LS253 

54LS255 Raytheon 54LS255 
54LS257 Motorola SN54LS257 

National DM54LS257 

Manufacturer I Replacement Ie Master 
Device I Source Device Page 

54LS257 

54LS258 

54LS259 

54LS26 

54LS266 

54LS27 

54LS279 

54LS280 
54LS283 

54LS290 

54LS293 

54LS295 

54LS298 

54LS299 

54LS30 

54LS32 

54LS33 

54LS352 

54LS353 

54LS365 

54LS366 

54LS367 

54LS368 

54LS37 

54LS38 

Raytheon 
Signetics 
Ti 
AMD 
Motorola 
Raytheon 
T. 

" 
Motorola 
TI 
National 
!=!ayt~eo" 

Signetics 
TI 
Motorola 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 

Signetics 
TI 
TI 
Motorola 
. ~ ................... 
Raytheon 
TI 
Signetics 
TI 
Signetics 
TI 
Motorola 
Rayt/')eon 
TI 
Motorola 
Raytheon 
TI 
AMD 
Raytheon 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
Nationai 
Raytheon 
Signetics 
TI 
Raytheon 
Signetics 
TI 
National 
TI 
National 
TI 
Motorola 
Raytheon 
Signetics 
TI 
Motorola 
Raytheon 
Signetics 
TI 
Motorola 
Raytheon 
Signetics 
TI 
Motorola 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signettcs 
TI 
Motorola 
National 

O"tL..0.t:,,J/ 

54L8257 
SN54LS257 
SN54LS258 
SN54lS258 
54LS258 
SN54~S258 

SN54i...S259 
SN54lS259 
DM54LS26 

5"1.826 
54LS26 
SN54LS26 
SN54LS266 
54LS266 . 
54LS266 
SN54LS266 
SN54LS27 
DM54lS27 
54LS27 
54LS27 
SN54LS27 
SN54lS279 
DM54LS279 
54LS279 
74LS279 
54LS279 
SN54LS279 
SN54LS280 
SN54LS283 
...,' ...... ,--_ ... """ 

54LS283 
SN54LS283 
54LS290 
SN54LS290 
54LS293 
SN54LS293 
SN54LS295 
54LS295A 
SN54LS295B 
SN54LS298 
54LS298 
SN54LS298 
SN54LS299 
54LS299 
SN54LS299 
SN54LS30 
DM54LS30 
54LS30 
54LS30 
SN54LS30 
SN54LS32 
DM54LS32 
54LS32 
54LS32 
SN54LS32 
54LS33 
54LS33 
SN54LS33 
DM54LS352 
SN54LS352 
DM54LS353 
SN54LS353 
SN54LS365 
S4LS365 286 
54LS365 
SN54lS365 
SN54LS366 
54LS366 286 
54LS366 
SN54LS366 
SN54LS367 
54LS367 286 
54LS367 
SN54LS367 
SN54lS368 
S4LS368 286 
54LS368 
SN54LS368 
SN54lS37 
DM54LS37 
54LS37 
54LS37 
SN54LS37 
SN54LS38 
DM54LS38 

I 

I 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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Fairchild (cont'd) 

54LS38 Raytheon 
Signetics 
TI 

54LS390 TI 
54LS393 TI 
54LS40 Motorola 

National 
Raytheon 
Signetics 
TI 

54LS42 Motorola 
National 
Raytheon 
Signetics 
TI 

54LS490 TI 
54LS51 Motorola 

National 
Raytheon 
Signetics 
TI 

54LS54 Motorola 
National 
Raytheon 
Signetics 
TI 

54LS55 Motorola 
National 
Raytheon 
Signetics 
T: 

54LS670 AMD 

541873 

54LS74 

. 54LS75 

54LS77 

54LS8:l 

54LS85 

54LS86 

54LS90 

54LS92 
54lS93 

54LS95B 

54S00 
54S02 

54S03 

Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
National 
Raytheon 
Signetics 
TI 
Raytheon 
TI 
Motorola 
National 
Raytheon 
TI 
National 
Raytheon 
Signetics 
TI 
Motorola 
Raytheon 
Signetlcs 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Raytheon 
Motorola 
Raytheon 
Signetics 
Ti 
Motoroia 
National 
Raytheon 
TI 
TI 
Signetics 
TI 

TI 

• Discontinued 

54LS38 
54LS38 
SN54LS38 
SN54LS390 
SN54LS393 
SN54LS40 
DM54LS40 
54LS40 
54LS40 
SN54LS40 
SN54LS42 
DM54LS42 
54LS42 
54LS42 
SN54LS42 
SN54LS490 
SN54LS51 
DM54LS51 
54LS51 
54LS51 
SN54LS51 
SN54LS54 
DM54LS54 
54LS54 
54LS54 
SN54LS54 
SN54LS55 
DM54LS55 
54LS55 
54LS55 
SN54LS55 
SN54LS670 
SN54LS670 
DM54LS670 
54LS670 . 

54LS670 
SN54LS670 
SN54L.S73 
DM54LS73 
54LS73 
54LS73 
SN54LS73 
SN54LS74 
DM54LS74 

'54LS74 
54LS74 
SN54LS74 
DM54LS75 
54LS75 
54LS75 
SN54LS75 
54LS77 
SN54LS77 
SN54LS83 
DM54LS83 
54LS83A 
SN54LS83A 
DM54LS85 
54LS85 
54LS85 
SN54LS85 
SN54LS86 
54LS86 
54LS86 
SN54LS86 
SN54LS90 
DM54LS90 
54LS90 
54LS90 
SN54LS90 
54LS92 
SN54LS93 
54LS93 
54LS93 
SN54LS93 
SN54LS95B 
DM54LS95B 
54LS95B 
SN54LS95B 
SN54S00 
54S02 
SN54S02 
SN54S03 

266 

268 

268 

268 

Manufacturer I Replacement . IC Mater 
Device Source Device Page 

54$04 

54S05 

54S08 

54S09 

54S10 
54811 

54S112 

545113 

545114 
548132 
54S133 
54S134 
548135 
545138 

54S139 

54815 

54S151 

54S153 

54S157 

54S158 

54S174 

54S175 

548181 

54S182 
54S194 

548195 

54820 
54522 

54S251 

54S253 

548257 

54S258 

54S30 
54S32 

54540 , 
54551 
54S64 
54565 
54S74 
54886 

5400 

5401 

Signetics 
TI 
Signetics 
TI 
Sign~tics 
TI 
Signetics 
TI 
TI 
Signetics 
TI 
Motorola 
TI 
Motorola 
TI 
TI 
TI 
TI 
TI 
TI 
AMD 
TI 
AMD 
Signetics 
TI 
Signetics 
TI 
AMD 
Signetics 
TI 
AMD 
Signetics 
TI 
AMD 
Signetics 
TI 
AMD 
Signetics 
TI 
AMD 
Tl 
AMD 
TI 
AMO 
Signetics 
TI 
TI 
AMO 
TI 
AMD 
TI 
TI 
National 
Signetics 
TI 
AMD 
Signetics 
TI 
AMO 
SignetiCs 
AMD 
Signetics 
TI 
AMD 
Signetics 
TI 
TI 
Signetics 
TI 
TI 
TI 
TI 
TI 
TI 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 

54S04 
SN54S04 
54S05 
SN54S05 
54S08 
SN54S08 
54S09. 
SN54S09 
SN54S10 
54S11 
SN54S11 
SN54S112 
SN54S112 
SN54S113 
SN54S113 
SN54S114 
SN54S132 
SN54S133 
SN54S134 
SN54S135 
SN54S138 
SN54S138 
SN54S139 
:;4S139 
SN54S139 
54S15 
SN54S15 
SN54S151 
54S151 
SN54S151 
SN54S153 
54S153 
SN54S153 
SN54S157 
54S157 
SN54S~57 

SN54S158 
54S158 
SN54S158 
SN54S174 
SN54S174 
SN54S175 
SN54S175 
SN54S181 
54S181 
SN54S181 
SN54S182 
SN545194 
SN545194 
SN54S195 
SN54S195 
SN54S20 
OM54S22 
54S22 
SN54822 
SN545251 
54S251 
5N54S251 
5N54S253 
54S253 
SN54S257 
54S257, 
SN74S257 
SN54S258 
54S258 

'5N54S258 
SN54S30 
54S32 
SN54S32 
SN54S40 
SN54551 
5N54564 
5N54S65 
SN54S74 
54S86 
5N54S86 
ITT5400 
MC5400 
OM5400 
5400 
5400 
SN5400 
ITT5401 
MC5401 
OM5401 
5401 

ALTERNATE SOURCE D 
Manufacturer ,. Replacement Ie Master. 
DeYice Source Device 

5401 

5402 

5403 

5404 

5405 

5406 

5407 

5408 

5409 

5410 

54107 

5411 

54116 

5412 

54121 

54122 

54123 

Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI . 

ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetlcs 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
8ignetics 
TI 
AMO 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
National 
Raytheon 
Signetics 
TI 
Signetics 
TI 
ITT 
Motorola 
Raytheon 
Signetics 
TI 
ITT 
Motorola 

Natiohal 
Signetlcs 
TI 
ITT 
Motorola 
TI 
AMO 
ITT 
Motorola 
National 
Raytheon 
Signetics 

5401 
SN5401 
ITT5402 
MC5402 
DM5402 
5402 
SN5402 
ITT5403 
MC5403 
DM5403 
5403 
5403 
SN5403 
iTT5404 
MC5404 
DM5404 
5404 
5404 

/ SN5404 
ITT5405 
MC5405 
DM5405 
5405 
5405 
5N5405 
ITT5406 
MC5406 
DM5406 
5406 
SN5406 
ITT5407 
MC5407 
OM5407 
5407 
5N5407 
ITT5408 
MC5408 
DM540a 
5408 
5408 
5N5408 
ITT5409 
MC5409 
0M5409 
5409 
5409' 
5N5409 
ITT541 0 
MC5410 
OM5410 
5410 
5410 
5N5410 
5N54107 
ITT54107 
MC541D-7 
OM54107 
54107 
SN54107 
ITTs411 
DM5411 
5411 
5411 
SN5411 
54116 
SN54116 
ITT5412 
MC5412 
5412 
5412 
SN5412 
ITT54121 
MC54121 
MC9603 
DM54121 
54121 
SN54121 
ITT54122 
MC54122 
SN54122 
SN54123 
ITT54123 
MC54123 
DM54123 
54123 
54123 

Page 

54123 
54125 

54126 

5413 

54132 

54136 

5414 

54145 

5415 
54150 

54151 

54152 

54153 

54154 

54155 

54156 

54157 

54158 
54159 

TI 
National 
Signetics 
TI 
National 
Signetics 
TI 
ITT 
Motorola 
National 
8ignetics 
TI 
Motorola 
National 
Signetics 
TI 
Raytheon 
TI 
Motorola 
National 
8ignetics 
TI 
ITT 
Motorola 

National 
Raytheon 
Signetics 
TI 
Raytheon 
Motorola 

National 
Raytheon 
Signetics 
TI 
ITT 
Motorola 

NaltOnal 
Raytheon 
Signetics 
TI 

Motorola 

Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 

National 
Raytheon 
Signetics 
TI 
AMD 
Motorol;i' 

National 
Raytheon 

,Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 

, Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 

National 
Raytheon 
Signetics 
TI 
Raytheon 
Raytheon 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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8N54123 
DM54125 
54125 

. SN54125 
DM54126 
54126 
SN54126 
ITT5413 
MC5413 
DM5413 
5413 
SN5413 
MC54132 
DM54132 
54132 
SN54132 
54136 
SN54136 
MC5414 
DM5414 
5414 
5N5414 
ITT54145 
MC54145 
MC93145 
DM54145 
54145 
54145 
SN54145 
5415 
MC54150 
MC93150 
DM54150 
54150 
54150 

'SN54150 
ITT54151 
MC54151 
MC93151 
DM54151 
54151 
54151 
8N54151 
8N54151A 
MC54152 
MC93152 
54152 
54152 
SN54152A 
8N54153 
ITT54153 
MC54153 
MC93153 
DM54153 
54153 
54153 • 

SN54153 
SN54154 
MC54154 
MC931'1 

DM54154 
541.54 
54154 
SN54154 
ITT54155 
MC54155 
DM54155 
54155 
54155 
5N54155 
ITT54156 
MC54156 
OM54156 
54156 
54156 
SN54156 
SN54157 
ITT54157 
MC54157 
MC9322 
OM54157· 
54157 
54157 

- SN54157 
54158 
54159 

1943 



CMASTER 

Fairchild (cont'd) 

54159 TI 
5416 ITT 

54160 

54161 

54162 

Motorola 
Naliofli:li 
Signetics 
TI 

AMD 
ITT 

Motorola 

National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 

National 
Raytheon 
Signetics 
TI 
AMD 
ITT 

SN54159 
iTT5416, 

MC5416 
DM54i6 
5416 
SN5416 
5N54160 
!TI54160 . 
MC54160 
MC9310 
DM54160 
54160 
54160 
SN54160 
SN54161 
ITT54161 
MC54161 

,MC9316 
DM54161 
54161 
54161 
SN54161 
SN54162 
ITT54162 

National DM54162 

54163 

54164 

54165 

54166 

5417 

54170 

54173 

54174 

54175 

54176 

54177 

Raytheon 54162 
Sigfletics 
TI 
AMD 
ITT 
Motorola 
National 
Raytheon 
SignetlCS 
TI 
AMD 
ITT 
National 
Raytheon 
Signetlcs 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
National, 
Raytheon 
Signetics 
TI 
ITT 
Motorola 

National 
SigneticS 
TI 
National 
Raytheon 
Signetics 
TI 
National 
TI 
AMD 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
MQ!.orola 
National 
Raytheon 
Signetics 
TI 
Motorola 

National 
Signetics 
TI 
Motorola 

National 

54i62 
SN54162 
SN54163 
ITT54163 
MC54163 
DM54163 
54163 
54163 
SN54163 
SN54164 
ITT54164 
DM54164 
54164 
54164 
SN54164 
MC54165 
DM54165 
54165 
54165 
SN54165 
DM54166 
54166 
54166 
SN54166 
ITT5417 
MC5417 
MC9417 
DM5417 
5417 
SN5417 
DM54170 
54170 
54170 
SN54170 
DM54173 
SN54173 
SN74174 
MC54174 
DM54174 
54174 
54174 
SN54174 
5N54175 
MC54175 
DM54175 
54175 
54175 
SN54175 
MC54176 
MC93176 
DM54176 
54176 
SN54176 
MC54177 
MC93177 
DM54177 

• Discontinued 

IC Master 
Page 

----------------------------
54i77 

54178 

54179 

54180 

54181 

54182 

54190 

54191 

54192 

54193 

54194 

54195 

54196 

54197 

54198 

54199 

Signetlcs 
TI 
Motorola 
TI 
Motorola 
TI 

Motorola 

National 

54~ 77 
SN54177 
MC93178 
SN54178 
MC93179 
SN54179 
;'T54180 
MC54180 
MC93180 
DM54180 

R3y~heor, 5·418C 
Signetics 
TI 
AMD 
Motorola 

National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 

National 
Raytheon 
Signetics 
T! 

54180 
5N54180 
SN54181 
MC54181 
MC9341 
DM54181 
54181 
54181 
SN54181 
SN54182 
ITT54182 
MC54182 
MC9342 
DM54182 
54182 
54182 
SN54182 

ITT ITT54190 
Motorola MC54190 
National 

'Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 

National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 

National 
Raytheon 
Signetlcs 
TI 

AMD 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
National 
Raytheon 
Signetics 
TI 
National 
Raytheon 
Signetics 
TI 

D~v1541S0 

54190 
54190 
SN54190 
ITT54191 
MC54191 
DM54191 
54191 
54191 
SN54191 
SN54192 
ITT54192 
MC54192 
MC9360 
DM54192 
54192 
54192 
SN54192 
SN54193 
ITT54193 
MC54193 
MC9366 
DM54193 
54193 

.54193 
SN54193 
SN54194 
ITT54194 
MC54194 
DM54194 
54194 
54194 
SN54194 
SN54195 
ITT54195 
MC54195 
DM54195 
54195 
54195 
SN54195 
MC54196 
DM54196 
54196 
SN54196 
MC54197 
DM54197 
54197 
SN54197 
DM54198 
54198 
54198 
SN54198 
DM54199 
54199 
54199 
SN54199 

5420 

542~ 

5422 

5423 

5425 

5426 

5427 

54279 

54283 

54298 

5430 

5432 

5437 

5438 

5440 

5441 
5442 

5443 

5444 

5445 

iTT 
Motorola 
National 
Raytheon 
Signetlcs 

,TI 

ITT5420 
MC5420 
DM5420 
5420 
5420 
SN5420 

iiT 17T5421 
Raytheon 5421 
SignetlCs 5421 
Raytheon 5422 

Motorola 
Nalional 
TI 
in 
Motorola 

, National 
Tl 
ITT 
MotoroLa 
National 
Signelics 
TI 
Motorola 
National 
TI 
Signetics 
T! 

SN5!22 
MC5423 
DM5423 
SN5423 
iTT5425 
MC5425 
DM5425 
SN5425 
ITT5426 
MC5426 
DM5426 
5426 
SN5426 
MC5427 
DM5427 
SN5427 
54279 
SN54279 

Raytheon 54283 
TI SN54283 

IC Muter 
Page 

tv1otoro:a rv1C54298 
Signetlcs 
TI 
ITT 
Motorola 
National 
Signet,cs 
TI 
ITT 
National 
Signetics 
TI 
ITT 
MOlorola 
National 
IRaytheon 

Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetlcs 
TI 
ITT 
Motorola 
National 
SigneticS 
TI 
National 
ITT 
Motorola 

National 
Raytheon 
Signetics 
TI 
ITT 
Motorola 

Raytheon 
Signetics 
TI 
rn 
Motorola 

Raytheon 
Signet!cs 
TI 

ITT 
Motorola 

National 
Raytheon 
Signetics 

54298 
SN54298 
ITT5430 
MC5430 
DM5430 
5430 
SN5430 
ITT5432 
DM5432 
5432 
SN5432 
ITT5437 
MC5437 
DM5437 
5437 
5437 
SN5437 
ITT5438 
MC5438 
DM5438 
5438 
5438 
SN5438 
ITT5440 
MC5440 
DM5440 
5440 
SN5440 
DM5441 
ITT5442 
MC5442 
MC9352 
DM5442 
5442 
5442 
SN5442 
ITT5443 
MC5443 
MC9353 
5443 
5443 
SN5443 
ITT5444 
MC5444 
MC9354 
5444 
5444 
SN5444 
SN5444A 
ITT5445 
MC5445 
MC9345 
DM5445 
5445 
5445 

5445 

5446 

5447 

5448 

5449 

5450 

545.1 

5453 

5454 

5460 

5470 

5472 

5473 

5474 

5475 

5476 

5477 

5480 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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ITT 
Motorola 

National 
Siglietics 
Ti 

iTT 

IC Master 
Page 

SN5445 
SN5445A 
ITT5446 
MC5446 
MC9357A 
DM5446 
544G 
SN5446 
SN5446A 
iTT5447 

t'o~otorola ~lC5t47 

National 
Signetics 
TI 

ITT 
Motorola 

National 
Signetics 
T! 
Motorola 

Ti 
ITT 
Motorola 
Nationa! 

MC9357B 
DM5447 
5447 
SN5447 
SN5447A 
ITT5448 
MC5448 
MC9358 
DM5448 
5448 
SN5448 
MC5449 
MC9359 
SN5449 
ITT5450 
MC5450 
DM5450 

Signetics 5450 
TI SN5450 

Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 

_National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
n 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
ITT 
Motorola 

National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
Motorola 

Signetics 
TI 
ITT 

:TT5451 
MC5451 
DM5451 
5451 
SN5451 
ITT5453 
MC5453 
DM5453 
5453 
SN5453 
ITT5454 
MC5454 
DM5454 
5454 
SN5454 
MC5460 
DM5460 
5460 
SN5460 
ITT5470 
MC5470 
DM5470 
5470 
SN5470 
ITT5472 
MC5472 
DM5472 
5472 
SN5472 
ITT5473 
MC5473 
DM5473 
5473 
SN5473 
ITT5474 
MC5474 
DM5474 
5474 
5474 
SN5474 
ITT5475 
MC5475 
MC9375 
DM5475 
5475 
SN5475 
ITT5476 
MC5476 
DM5476 
5476 
SN5476 
MC5477 
MC9377 
5477 
SN5477 
ITT5480 
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Fairchild (cont'd) 

5480 Motorola 

Signetics 
TI 

5481 Motorola 
TI 

5482 ITT 
Motorola 

TI 
5483 Motorola 

Raytheon 
Signetics 
TI 

5485 Motorola 
National 
Signetics 
TI 

5486 ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

5488 Motorola 
TI 

5489 AMD 

Motorola 
Nattonal 
TI 

5490 ITT 

5491 

5492 

5493 

5494 

5495 

5496 

5497 

55107 

Motorola 

National 
Signatics 
n 

ITT 
Motorola 

National 
SignetiCS 
TI 

ITT 
Motorola 

National 
. Signetics 

TI 

ITT 
Motorola 

National 
Signetics 
TI 

Motorola 

Signetics 
TI 

ITT 
Motorola 

National 
Signetics 
TI 

ITT 
Motorola 

National 
Signetics 
TI 
Motoiola 
TI 
AMD 
Motorola 
National 
Raytheon 

• Discontinued 

MC5480 
MC9380 
5480 
SN5480 
MC4304 
SN5481A 
ITT5482 
MC5482 
MC9382 
SN5482 
MC9383 
5483 
5483A 
SN5483A 
MC5485 
DM5485 
5485 
SN5485 
ITT5486 
MC5486 
DM5486 
5486 
5486 
SN5486 
MCM4002 
SN5488A 
SN5489 
5889 
MC4064 
OM5489 
SN5489 
ITT5490 
MC5490 
MC9390 
DM5490 
5490 
SN5490 
S1'.I54,:,vA 
ITT5491 
MC5491 
MC9391 
DM5491 
5491 
SN5491 
SN5491A 
ITT5492 
MC5492 
MC9392 
DM5492 
5492 
SN5492 
SN5492A 
ITT5493 
MC5493 
MC9393 
DM5493 
5493 
SN5493 
SN5493A 
MC5494 
MC9394 
5494 
·SN5494 
SN5494A 
ITT5495 
MC5495 
MC9395 
DM5495 
5495 
SN5495. 
SN5495A 
ITT5496 
MC5496 
MC9396 
DM5496 
5496 
SN5496 
MC5497 
SN5497 
SN551 078 
MC55107 
0555107 
RM55107 

1287 

504 

ALTERNATE SOURCE DIRECTORY 

55107 
55108 

55109 

55110 

55121 
55122 
55232 
55233 
55234 
55235 

55238 
55239 
5524 

5525 

5528 

5529 

55325 
55326 
55327 
5534 
5535 
5538 
5539 
55450 
55451 ' 
55452 
55453 
55454 
55460 
55461 
55462 
55463 
55464 
55470 
55471 
55472 
55473 
55474 
6105 
74HOO 

74HOl 

74H04 

74H05 

74H08 

74Hl0 

IC Master 
Page 

TI 
AMD 
Motorola 
National 
Raytheon 
TI 
AMD 
Raytheon 
TI 
Raytheon 
TI 
T! 
TI 
TI 
TI 
TI 
Motorola 
TI 
TI 

TI 
Motorola 
National 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
TI 
TI 
TI 
Motorola 
Motorola 
Motorola 
Motorola 
TI 
TI 
TI 
TI 

TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
SSS 
Motorola 
National 
NEC America 
Raytheon 

. Signetics 
TI 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Signetics 
ITT 
Motorola 

SN55107 
SN551 08 
MC~5108 

0555108 
RM55108 
SN551 08 
SN55109 
RM55109 
SN55109 
RM55110 
SN55110 
SN55121 
SN55122 
SN55232 
SN55232 
SN55234 
MC55325 
SN55234 
SN55238 
SN55239 
SN5524 
DS5524 
SN5524 
SN5525 
SN5524 
MC5528 
SN5528 
MC5529 
SN5528 
SN55325 
SN55326 
SN55327 
MC5534 
MC5535 
MC5538 
MC5539 
SN55450 
SN55451 
SN55452 
SN55453 
31-';55454 
SN55460 
SN55461 
SN55462 
SN55463 
SN55464 
SN55470 
SN55471 
SN55472 
SN55473 
SN55474 
SCL5430 
MC74HOO 
DM74HOO 
I-lP874HOO 
74HOO 
74HOO 
SN74HOO 
1TT74HOl 
MC74HOl 
DM74HOl 
I-lP874HOl 
74H01 
74H01 
SN74HOl 
ITT74H04 
MC74H04 
DM74H04 
I-lPB74H04 
74H04 
74H04 
SN74H04 
ITT74H05 
MC74H05 
DM74H05 
74H05 
74H05 
SN74H05 
MC74H08 
DM74H08 
74H08 
ITT74Hl0 
MC74Hl0 

National DM74Hl0 
NEC Americal-lP87 4H 10 
Raytheon 74H10 

504 

Manufac:turer I Replacement 
Device Source Device 

IC Master 
Page 

74H10 

74Hl01 

74H102 

74Hl03 

74Hl05 
74H106 

74Hl08 

74H11 

74H15 

74H18~ 

74H20 

74H21 

74H22 

74H30 

74H40 

74H50 

74H51 

74H52 

74H53 

74H54 

74H55 

Signetics 
TI 
Motorola 
TI 
Motorola 
Signetics 
TI 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
Motorola 
Natiol)al 
Signetics 
TI 
ITT 

. Motorola 
National 
Raytheon 
Signetics 
TI 
Raytheon 
TI 
TI 
ITT 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
Motorola 
;\jaiional 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
NEC America 
SignetiCS 
TI 
ITT 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
NEC America 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 

74Hl0 
SN74H10 
MC74H101 
SN74Hl01 
MC74Hl02 
74Hl02 
SN74Hl02 
DM74Hl03 
74Hl03 
SN74Hl03 
MC9001 
DM74Hl06 
74H106 
SN74Hl06 
MC74Hl08 
DM74H108 
74Hl08 
SN74Hl08 
ITT74H11 
MC74Hll 
DM74H11 
74Hl1 
74Hll 
SN74H11 
74H15 
SN74H15, 
SN74H1S3 
1TT74H20 
MC74H20 
DM74H20 
I-lP874H20 
74H20 
74H20 
SN74H20 
1TT74H21 
MC74H21 
DM74H21 
74H21 
SN74H21 
MC74H22 
DM74t-i22 
74H22 
74H22 
SN74H22 
ITT74H30 
MC74H30 
DM74H30 
I-lP874H30 
74H30 
SN74H30 
1TT74H40 
MC74H40 
DM74H40 
I-lPB74H40 
74H40 
74H40 
SN74H40 
ITT74H50 
MC74H50 
DM74H50 
74H50 
SN74H50 
ITT74H51 
MC74H51 
DM74H51 
I1PB74H51 
74H51 
SN74H51 
MC74H52 
DM74H52 
74H52 

·SN74H52 
ITT74H53 
MC74H53 
DM74H53 
74H53 
SN74H53 
1TT74H54 
MC74H54 
DM74H54 
74H54 
SN74H54 
MC74H55 
DM74H55 
74H55 
SN74H55 

The manufacturers report their devices can be used as direct replacements. 

74H60 

74H61 

74H62 

74H71 

'74H72 

74H73 

74H74 

74H76 

74H78 

74H87 

74LSOO 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LSOS 

ITT 
Motorola 
National 
Signetics 
TI 
Motorola 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
National 
Signetics 
TI 
National· 
TI 
Motorola 
Tl 
ITT 

ITT74H60 
MC74H60 
DM74H60 
74H60 
SN74H60 
MC74H61 
74H61 
SN74H61 
MC74H62 
DM74H62 
74H62 
SN74H62 
MC74H71 
DM74H71 
74H71 
SN74H71 
lTT74H72 
MC74H72 
DM74H72 
74H72 
SN74H72 
1TT74H73 
MC74H73 
DM74H73 
74H73 
SN74H73 
1TT74H74 
MC74H74 
DM74H74 
74H74 
74H74 
SN74H74 
DM74H76 
74H76 
SN74H76 
DM74H78 
SN74H78 
MC74HS7 
SN74H87 
1TT74LSOO 

Motoroia ,SN74LSOC 
National DM74LSOO 
NEC America I-lP874LSOO 
Raytheon 74LSOO 
Signetics 74LSOO 
TI SN74LSOO 
ITT 1TT74LS01 
National DM74LS01 
Raytheon 74LS01 
Signetics 74LSOl 
n SN74LSOl 
ITT 1TT7 4LS02 
Motorola SN74LS02 
National DM74LS02 
NEC America }1PB74LS02 
Raytheon 74LS02 
Signetics 74LS02 
TI SN74LS02 
ITT ITT74LS03 
Motorola SN74LS03 
National DM74LS03 
Nee America I-lPB74LS03 
RaytheQn . 74LS03 
Signetics 74LS03 
TI SN74LS03 
ITT 1TT74LS04 
Motorola SN74LS04 
National DM74LS04 
NEC America I-lP874LS04 
Raytheon 74LS04 
Signetics 74LS04 
TI SN74LS04 
ITT 1TT74LS05 
Motorola SN74LS05 
National DM74LS05 
NEe America I-lP874LS05 
Raytheon 74LS05 
Signetics 74LS05 
II SN74LS05 
ITT 1TT7 4LS08 
Motorola SN74LS08 
National DM74LS08 
NEC America I-lPB74LS08 
Raytheon 74LS08 
Signetics 74LS08 
TI SN74LS08 

Performance details often differ, so compare the specifications considering your requirements. 

IC MASTER 1978 1945 



Ie MASTER 
Manufacturer t Replacement IC Master 
Device i Source Oevice Page 

Fairchild (cont'd) 

74LS09 

74LS10 

74LS107 

74LS109 

I 74LSll 

74LS112 

74LS113 

74LS114 

ITT 
Motorola 
National 
Raytheon 
Signetics 
11 
ITT 
Motorola 
National 
NEC America 
Raytheon 
S'gnetics 
TI 
ITT 
National 
Raytheon 
Signetics 

, TI 
ITT 

ITT74t.509 
SN74LS09 
DM74LS09 
74LS09 
74LS09 
SN74LS09 
ITT74LS10 
SN74LS10 
DM74LS10 
I'PB74LS10 
74LS10 
74LS10 
SN74LSlO 
In74lS107 
DM74LS107 
74LS107 
74LS107 
SN74LS107 
In74LS109A 

Motorola S~474!"'S10S 

National DM74LS109 
NEG America J-lPB74lS109 
Raytheon 74LS109 
Signetics 74LS109' 
TI SN7 4LS 109 
ITT ITT74LSll 
Motorola SN74LS11 
National DM74LS11 
NEG Ameriw J-lPB74LS11 
Raytheon 74LS11 
Signetics 74LS11 
Ti SN74LS11 
ITT 

NatIonal 
NEG America 
Raytheon 
Signetics 
TI 
ITT 
National 

fm4LS112 

DM74LS112 
J-lPB74LS112 
74LS112 
74LS112 
SN74LS112 
Im4LSl13 
DM74LS113 

NEG America J-lPB74LSl13 
Raytheon 74LSl13 
S;gi',i';:ic:; 74LS113 
TI SN74LS113 
~TT iTT74~S114 

Motorola SN74LS114 
NationaL DM74LS114 

'Rayth&on 74LS114 

_ TI 

74LS12 National 

74L$114 
SN74LS114 
DM74LS12 
74LS12 
74LS12 
SN74LS12 
im4LS125 
DM74LS125 
74LS125 
74LS125 
SN74LS125 
SN74lS125A 
!m4LS126 
SN74LS126 
DM74lS126 
74LS126 
74LS126 
SN74LS126 
SN74LS126A 
ITT74LS13 
SN74LSi3 
DM74LS13 
74LS13 
74LS13 
SN74LS13 
1n74LS132 
SN74LS132 
OM74LS132 
74LS132 
74LS132 
SN74LS132 
:m4LS136 
SN74LS136 
DM74LS136 
74LS136 

Raytheon 
Stgnetics 
Ti 

74LS125 ITT 
National 
Raytheon 
Signetics 
TI 

74LS126 iTT 
Motorola 
National 
Rayt~eon 

Signellcs 
TI 

74LS13 !TT 
Motorola! 
National 
Raytheon 
Signetics 
TI 

74LS132 ITT 
MotorOla 
National 
Raytheon 
Signetics 
TI 

74LS136 ITT 
Motorola 
National 
Raytheon 

• Discontinued 

264 

264 

Manufacturer I Replacement IC Malter 
Device I Source Oevice Page 

74LS136 

74LS138 

74LS139 

74LS14 

74LS145 

74LS15 

74LS151 

74LS152 

74LS153 

74LS155 

74LS156 

74LS157 

74LS158 

74LSl60 

I 74LS161 

Signetics 
TI 
AMD 
ITT 
Motorola 1 

National 
NEG AmerICa 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
NEe Amenca 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

Signetics 
TI 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
TI 
Motorola 
Raytheon 
AMD 
ITT 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 

ITT 
Motorol;:! 
National 
NEe America 
Raytheon 
Signetics 
TI 
ITT 
Motorola 
National 
R.aytheon 
Signetlcs 
TI 
AMD 
ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Tt 
AMD 
ITT 
Motorota 
National 
Raytheon 
Signetics 
TI 
AMD 

74LS136 
SN74LS136 
SI'J74LS138 
In74LS138 
SN74LS138 
DM74LS138 
J-lPB74LS138 
74LS138 
74LS138 
SN74LS138 
SN74LS139 
1TT74LS139 
SN74LS139 
DM74LS139 
IlPB74LS139 
74LS139 
74LS139 
SN74LS139 
ITT74LS14 
SN74LS14 
DM74LS14 
:J'4LS14 264 
74LS14 
SN74LS14 
74LS145 
SN74LS145 
ITI74LS15 
SN74LS15 
DM74LS15 
74LS15 
74LS15 
SN74LS15 
SN74LS151 
Im4LSi51 
SN74LS151 
DM74LS151 
J-lPB74LS151 
74LS151 
74LS151 
SN74LS151 
SN74LS152 
74LS152 
SN74LS153 
Im4LS153 
SN74LS153 
DM74LS153 
J-lPB74LS153 
74LS153 
74LS153 
SN74LS153 
im4'LS155 
SN74LS155 
DM74LS155 
J-lPB74LS155 
74LS155 
74LS155 
SN74LS155 
In74LS156 
SN74LS156 
DM74LS156 
74LS156 
74LS156 
SN74LS156 
SN74LS157 
In74LS157 
SN74LS157 
DM74LS157 
J-lPB74LS157 
74LS157 
74LS157 
SN74LS157 
SN74LS158 
Im4LS158 
SN74LS158 
DM74LS158 
74LS158 
74LS158 
SN74LS158 
SN74LSl60 
1n74LSl60 
SN74LSl60 
DM74LSl60 
74LSl60 
74LS160 
SN74LS160 
SN74LS161 

Manufacturer : Replacement IC Master 
Device ! Source Device Page 

74LS161 

74LS162 

74LS163 

74LSl64 

74LS165 
74LS168 

74LS169 

74LS170 

74LS173 

74LS174 

74LS175 

74LS181 

74LS190 

74LS191 

74LS192 

ITT 
Motorola 
National 
NEe America 
Raytheon 
Sianetics 
TI 
AMD 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 

. Raytheon 

Signetics 
Tt 
AMD 

1TT74LSW 
SN74LSt61 
DM74LS161 
IlPB74LS161 
74LS161 
74LS161 
SN74LS161 
SN74LS162 
1n74lS162 
SN74LS162 
DM74LS162 
74LS162 
74LS162 
SN74LS162 
SN74LS163 
1n74LSl63 
SN74LS163 
DM74LS163 
74LS163 
74LS163 
SN74LS163 
SN74LS164 

Ii I ITT74LS164 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
TI 
TI 
AMD 
National 
TI 
AMD 
National 
T! 
AMD 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Tl 
National 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
Tl 
AMD 
Motorola 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
NatIonal 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Motorola 
National 
NEe America 
Raytheon 

SN74LS164 
DM74LSl64 
}lPB74LS164 
74LS164 272 

74LS164 I 
SN74LS164 
SN74LSt65 
SN74LS168 
DM74LS168 
SN74LS168 
SN74LS169 
DM74LS169 
SN74LS169 
SN74LS170 
In74LS170 
SN74LS170 
DM74LS170 
74LSHO 
74LS170 
SN74LS170 
DM74lS173 
74LS173 
SN74LS173 
SN74LS174 
iTI74lS174 
SN74LS174 
DM74LS174 
74LS174 
74LS174 
SN74LS174 
SN74LS175 
1n74lS175 
SN74LS175 
OM74LS175 
J-lPB74LS175 
74LS175 
74LS17S 
SN74LS175 
SN74LS181 
SN74LS181 
74LS181 
74LS181 
SN74LS181 
SN74LS190 
Im4LSl90 
SN74LS190 
DM74LS190 
74LS190 
74LS190 
SN74LS190 
SN74LS191 
Im4lS191 
SN74lS191 
DM74LS191 
74LS191 
74LS191 
SN74LS191 
SN74LS192 
Im4LS192 
SN74LS192 
DM74LS192 
j.1PB74LS192 
74LS192 

Manufacturer i Repl!ICllment IC Malter I' 
Device ; Source Device Page 

74LS192 ·-'~~~~~~---:-';~·~,Sl;2-. ---I 
T! SN74LS192 

74LS193 AMD SN74LS193 
ITT i~Y74LS193 

Motorola SN74LS193 
National DM74tS193 
NEG Amenca i-'PB74LS193 
Raytheon 74LS193 
Signetic,> 741.8193 
TI SN74LS193 

74LS194 AMD SN74LS194A 
ITT !n74:.,S194A 
Motorola SN74LS194 
NEG America I'PB74LS194 
l:Iaytheon 74L$1946. 
Stgnetics 7 4LS 1 94A 
TI SN74LS194A 

74LS195 AMD SN74LS195A 
In' ITT? 4lS 19SA 
Motorola SN74LS195 
NEG America p,PB74LS195 
Raytheon 74LS195A 
Sign&lics 7 4LS 195A 
TI SN74LS195A 

74LS196 ITT In74LS196 
. Motorola SN74lS196 

National DM74LS196 
Raytheon 74LS196 
Signetics 74 LS 196 
TI SN74LS196 

74LS197 ITT :n74LS197 

74LS20 

74LS21 

74LS22 

74LS221 

74lS240 

74LS241 

74LS242 

74LS243 

Motorola 
National 
Raytheon 
Signetics 
TI 

ITT 
Motorola 
National 
NEC AmerICa 
Raytheon 
Signetics 
T! 
ITT 
Motorola 

SN74LS197 
DM74LS197 
74LS197 
74LS197 
SN74LS197 
ITT74LS20 
SN74LS20 
DM74LS20 
",PB74LS20 
74LS20 
74LS20 
SN74LS20 
ITT74LS21 
SN74LS21 

Nationai DM74LS21 
NEG .Amenca J-lPB74LS21 
Raytheon 74LS21 
S,gnetics 74LS21 
TI SN74LS2~ 

ITT iTT74LS22 
Motorola SN74LS22 
National DM74LS22 
Raytheor , 74LS22 
S,gnetics 74LS22 
TI SN74LS22 
ITT In74lS221 
MotorOla SN74LS221 

. National DM74LS221 
Raytheon 74LS221 
Signetics 74LS221 
TI SN74LS221 
AMD SN74LS24Q 
ITT In74LS240 
MMI 74LS240 
Motorola SN74LS240 
Raytheon 74LS240 
Signetics 74LS240 
TI SN74LS240 
AMD SN74LS241 
ITT In74LS241 
MMI 74LS241 
Motorola SN74LS241 
Raytheon 74LS241 
Signetics 74LS241 
TI SN74LS241 
AMD SN74LS242 
ITT In74LS242 
Motorola SN74LS242 
Raytheon 74LS242 
Signetics 74LS242 
TI SN74LS242 
AMD SN74lS243 
ITT tn74LS243 
Motorola SN74LS243 
Raytheon 74LS243 

275\ 

279 

279 

282 

282 

Bold face device numbers indicate manufacturers data is provided in trie Ie Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 

IIanufacturer I ReplaCement tC Master Manufacturer I RepIacerMnt tC Master ManuflCtUrer I Replacement tCMaster ~:~urer I =~:-"t Device 
IC Master 

Device Source DeYlce Page Device Source Device Pige DeYic:e. Source Device Page Page 

Fairchild (cont'd) 74LS28 TI SN74LS28 74LS373 MMI 74LS373 74LS74 National DM74LS74 

74LS280 TI SN74LS280 Raytheon 74LS373 288 NEC America /iPB74LS74 
74LS283 ITT Im4lS283 Signetics 74LS373 Raytheon 74LS74 

74LS243 Signetics 74LS243 Motorola SN74LS283 TI SN74LS373 Signetics 74LS74 

TI SN74LS243 National DM74LS283 74LS374 AMD SN74LS374 TI SN74LS74 

74LS244 AMD SN74LS244 Raytheon 74LS283 ITT Im4LS374 74LS75 ITT ITT74LS75 

ITT Im4LS244 Signetics 74LS283 MMI 74LS374 National DM74LS75 

MMI 74LS244 TI SN74LS283 Raytheon 74lS374 288 Raytheon 74LS75 

Motorola SN74LS244 74LS290 ITT Im4LS290 TI SN74LS374 Signetics 74LS75 

Raytheon 74lS244 279 Motorola SN74LS290 74LS377 AMD SN74LS377 TI SN74LS75 

Signetics 74LS244 National DM74LS290 ITT Im4LS377 74LS77 National DM74LS77 

TI SN74LS244 Signepcs 74LS290 Raytheon 74LS377 288 Raytheon 54LS77 

74LS247 National DM74LS247 TI SN74LS290 Signetics 74LS377 74LS83 ITT Im4lS83A 

TI SN74LS247 74LS293 ITT Im4LS293 TI SN74LS377 Motorola SN74LS83 

74LS248 National DM74LS248 Motorola SN74LS293 74LS378 AMD SN74LS378 National DM74LS83 

TI SN74LS248 National DM74LS293 ITT Im4LS378 DM74LS83A 

74LS249 National DM74LS249 Signetics 74LS293 Signetics 74LS378 Raytheon 74LS83A 

TI SN74LS249 TI SN74LS293 n SN74LS378 Signetics 74LS83 

74LS251 'AMD SN74LS251 74LS295 Motorola SN74LS295 74LS38 ITT 1TT74LS38 TI SN74LS83A 

ITT Im4LS251 NEe America /iPB74lS295 Motorola SN74LS38 74LS85 ITT 1TT74LS85 

Motorola SN74LS251 Raytheon 74LS295A National DM74LS38 Motorola SN74LS85 

National DM74LS251 Signetics 74LS295 NEe America /iPB74LS38 National DM74LS85 

NECAmerica J.lPB74LS251 TI SN74LS2958 Raytheon 74LS38 Raytheon 74LS85 

Raytheon 74LS251 74LS298 • Motorola SN74LS298 Signetics 74LS38 Signetics 74LS85 • 

Signetics 74LS251 Raytheon 741..S298 TI SN74LS38 TI SN74LS85 

TI SN74LS251 Signetics 74LS298 74lS386 ITT Im4lS386 74LS86 ITT 1TT74lS86 

74LS253 AMD SN74LS253 TI SN74LS298 Motorola SN74lS386 Motorola SN74LS86 

ITT 1TI74LS253 74LS299 AMD SN74LS299 National DM74LS386 NEe America J.lPB74lS86 

Motorola SN74LS253 ITT Im4LS299 Raytheon 74LS386 Raytheon 74LS86 

National DM74LS253 Raytheon 74LS299 Signetics 74LS386 Signetics 74LS86 

NEe America J.lPB74LS253 TI SN74LS299 TI SN74LS386 TI SN74LS86 

Raytheon 74LS253 74LS30 ITT ITT74LS30 74LS390 TI SN74LS390 74LS90 ITT ITT74LS90 

Signetics 74LS253 Motorola SN74LS30 74LS393 TI SN74LS393 Motorola SN74LS90 

TI SN74LS253 National DM74LS30 74LS395 National DM74LS395 Raytheon 74LS90 268 

74LS255 Raytheon 74LS255 NEe America J.lPB74LS30 Raytheon 74LS395 291 Signetics 74LS90 

74LS257 AMD SN74LS257 Raytheon 74LS30 Signetics 74LS395 TI SN74LS90 

ITT 1TT74LS257 Sigoetics 74LS30 TI SN74LS395 74LS92 Motorola SN74LS92 

Motorola SN74LS257 TI 5N74LS30 74LS40 ITT 1TT74LS40 Raytheon 74LS92 268 

National DM74LS257 74LS32 ITT ITT74LS32 Motorola SN74LS40 Signetics 74LS92 

NEe America I1PB74LS257 Motorola SN74LS32 National DM74LS40 TJ SN74LS92 

Ra'y1tieo["; 74LS257 NatlOnal OM74tS32 N'EC Arwr.ca ,uPB7'4l'S40 74tS93 .,..,. ~"tS9'! 

Signetics 74LS257 NEe America J.lPB74LS32 Raytheon 74LS40 Motorola SN74LS93 

TI SN74LS257 Raytheon 74LS32 Signetics 74LS40 Raytheon 74LS93 268 

74LS258 AMD SN74lS258 SigneticS 74LS32 TI SN74LS40 Signetics 74LS93 

ITT Im4LS258 TI SN74LS32 74LS42 ITT 1TT74LS42 TI SN74LS93 

Motorola SN74LS258 74LS352 National OM74LS352 Motorola SN74LS42 74LS95 ITT Im4LS958 

National DM74LS258 TI SN74L5352 National DM74LS42 Motorola SN74LS95 

NEe America .J.lP874LS258 7415353 National DM74L5353 NEe America J.lP874L542 Raytheon 74LS958 

Raytheon 74LS258 TI SN74LS353 Raytheon 74LS42 266 Signetics 74LS958 

Signetics 74LS258 74LS365 ITT Im4lS365 ~ignEltics 74LS42 TI SN74LS951:) 

TI SN74LS258 Motorola SN74LS365 TI • SN74LS42 74S00 Hitachi HD74S00 

74LS259 ITT Im4LS259 National DM74LS365 74LS490 TI SN74LS490 Mitsubishi M5S0oo 

Motorola SN74LS259 NEe America J.lPB74LS365 74LS51 ITT 1TT74LS51 National DM74Soo 

TI SN74LS259 Raytheon 74LS365 286 Motorola SN74LS51 Signetics 74SOO 

74LS26 National DM74LS26 Signetics 74LS365 National DM74LS51 TI SN74Soo 

Raytheon 74LS26 TI SN74LS365 NEe America J.lPB74LS51 74502 National DM74502 

Signetics 74LS26 74LS366 ITT Im4LS366 Raytheon 74LS51 Signetics 74502 

TI SN74LS26 Motorola SN74LS366 Signetics 74LS51 TI SN74S32 

74LS260 Signetics 74LS260 National DM74LS366 TI SN74LS51-. 74S03 Hitachi HD74S03 

74LS266 Fairchild 74LS266 NEe America J.lP874LS366 74LS54 ITT 1TT74LS54 Mitsubishi M5Soo3 

ITT Im4LS266 Raytheon 74LS366 286 Motorola SN74LS54 National DM74S03 

Motorola SN74LS266 Signetics 74LS366 National DM74lS54 Signetics 74S03 

Raytheon 74LS266 TI SN74LS366 NEe America J.lP874LS54 TI SN74S03 

Signetics 74LS266 74lS367 ITT Im4lS367 Raytheon i4LS54 74S04 Hitachi HD74S04 

TI SN74LS266 Motorola SN74LS367 Signetics 74LS54 Mitsubishi ' M5S004 

74LS27 ITT ITT74LS27 National DM74LS367 TI SN74LS54 National DM74S04 

Motorola SN74LS27 NEC America J.lPB74LS367 74LS55 Motorola SN74LS55 Signetics 74S04 

National DM74LS27 Raytheon 74LS367 286 National DM74LS55 TI SN74S04 

NEe America J.lP874LS27 Signetics 74LS367 NEC America J.lP874LS55 74S05 Hitachi HD74S05 

Raytheon 74LS27 TI SN74LS367 Raytheon 74LS55 Mitsubishi M5Soo5 

Signetics 74LS27 74LS368 ITT Im4LS368 Signetics 74LS55 NatIonal DM74S05 

TI SN74LS27 Motoro!a SN74LS368 TI SN74LS55 Signetics 74S05 

74LS273 AMD SN74lS273 National DM74LS368 74LS670 AMD SN74LS670 TI SN74S05 

ITT 1TT74LS273 NEe America J.lPB74LS368 Motorola SN74LS670 74S08 Signetics 74S08 

Signetics 74LS273 Raytheon 74LS368 288 National DM74 LS670 TI SN74S08 

TI SN74LS273 Signetics 74LS368 Raytheon 74LS670 74S09 Signetics 74S09 

74LS279 ITT Im4LS279 TI SN74LS368 Signetics 74LS670 TI SN74S09 

Motorola SN74LS279 74LS37 ITT 1TT74LS37 n SN74LS670 74S10 HItachI HD74S10 

National DM74LS279 Motorola SN74LS37 74lS73 ITT 1TT74LS73 Mitsubishi M5S010 

NEe America J.lP874LS279 National DM74LS37 Motorola SN74LS73 National DM74S10 

Raytheon 74LS279 NEe America J.lP874LS37 . National DM74lS73 Signetics 74S10 

Signetics 74LS279 Raytheon 74LS37 Raytheon 74LS73 TI SN74S10 

TI SN74LS279 Signetics 74LS37 Signetics 74LS73 74S11 Hitachi HD74S11 

74LS28 ITT 1TT74LS28 TI SN74LS37 TI SN74lS73 Mitsubishi M5S011 

Raytheon 74lS28 74LS373 AMD SN74LS373 74LS74 ITT 1TT74LS74 National DM74S11 

Signetics 74LS28 ITT 1TI74LS373 Motorola SN74LS74 Signetics 74S11 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 
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Fairchild (cont'd) 

74811 
748112 

74S113 

748114 

748132 
,748133 

1
745

"" 

I 74S135 

74S138 

74S139 

745140 

I 

I 

I 
74S15 

74S151 

74S153 

74S157 

74S158 

74S174 

74S175 

TI 
Hitachi 
Mitsubishl 
Motorola 
National 
Signetics 
Ti 
Hitachi 
Mitsubishi 
Motorola 
National 
5ignetics 
tl 
Hitachi 
Mitsubishi 
Nationa! 
Signetics 
Ti 
TI. 
Hitachi 
Mitsubishi 
National 
Signetics 
TI 
Hitach, 
National 
Signetics 
II 

Hitachi 
National 
Signetics 
TI 
AMD 
Mltsublshi 
National 
Signetlcs 
TI 
AMD 
Nallonal 
Signetics 
TI 
Hitachi 
National 
S'gnet1cs 
TI 
Hitachi 
MitsublShl 
National 
Signetics 
TI 
AMD 
Hitachi 
M,tsubishi 
National 
51gnet'cs 
TI 
AMD 
Mitsubishi 
National 
Signetics 
Ti 
AMD 
Mitsub:sh; 
Nalionai 
81gnetlcs 
TI 
AMD 
Mltsublshl 
Natlona! 
Signetics 
Ti 
AMD 
Hitachi 
Mitsublshi 
National 
Slgnetics 
TI 
AMD 
Hitachi 
Mitsubishi 
National 
Signetics 
TI 

• Discontinued 

1948 

SN74S11 

IC Master 
Page 

HD74S112 
M5S112 
SN74S112 
DM74S112 
74S112 
8N74S112 
H!)74S1 1 3 
M5S113 
SN748113 
DM74S113 
745113 
SN74S113 
HD74S114 
M5S114 
DM74S114 
74S114 
8N748114 
SN74S132 
HD74S133 
M5S133 
DM74S133 
748133 
SN74S133 
HD74S134 
DM74S134 
748134 
SN74Si34 
HD74S135 
DM74S135 
74S135 
SN74S135 
SN74S138 
M5S138 
DM74S138 
74S138 
8N74S138 
SN74S139 
DM74S1~9 

74S139 
SN74S139 
HD74S140 
DM74S140 
745140 
SN74S140 
HD74S15 
M5S015 
DM74S15 
74S15 
SN74S15 
SN74S151 
HD748151 
M58151 
OM74S151 
748151 
SN748151 
SN74S153 
M5S153 
DM748153 
74S153 
SN74S153 
SN748157 
M5S157 
DM74S157 
74S157 
SN748157 
SN74S158 
M5S158 
DM748158 
74S158 
SN74S158 
SN74S174 
HD74S174 
M5S174 
DM748174 
74S174 
SN748174 
SN74S175 
HD74S175 
M5S175 
DM748175 
74S175 
SN74S175 

I 
I 

=::::cturer I ~:~~ernent Device 
IC Master 

Page 

74818; AMD SN/4S181 
Hitachi HD74S181 
Mitsubishi M5S181 
8ignetics 748181 
TI 8N748181 

748182 Mitsubishi M58182 
National ;)M74S182 
8rgnetics 748182 
TI SN74S182 

74S194 AMG SN74S194 
Signetics 748194 
Ti SN74S194 

74S195 AMD SN74S195 
National DM74S195 
Srgneiics 748195 
TI SN74S195 

74S20 Hitachi HD74S20 
Mitsublshi M5S020 
National DM74S20 
Signetics 74S20 
TI SN74S20 

74822 Hitachi HD74S22 
Mitsubishi M5S22 
National DM74S22 
Signetics 74S22 
TI SN74822 

748251 AMD SN74S251 
Hitachi HD74S251 
Mltsublshi M5S251 
National DM74S251 
Signetics 745251 

I 
TI SN74S251 

748253 AMP SN74S253 
National DM74S253 
Signetics 748253 

748257 AMD SN74S257 
Mltsublshi M58257 
National DM74S257 
Signetics 74S257 
TI SN748257 

74S258 AMD SN74S258 
Mltsublsnl M5S258 
Signetics 745258 
TI 8N74S258 

74S30 Mitsubish, M5S030 
National DM74S30 

I TI SN74S30 
74S32 Signetlcs 74832 
74S40 Hitachi HD74S40 

Mitsublshi M5S040 
National DM74S40 
Signetics 74S40 
TI SN74S40 

74S51 Mitsubishi M58051 
National DM74S51 
Signetics 74S51 
TI SN74S51 

74S64 Hitachi HD74S64 ! 
National DM74864 
Signetics 74S64 
TI SN74S64 

. 74865 Hitachi HD74S65 
National DM74S65 
Signettcs 74S65 
TI SN74S65 

74S74 Hitachi HD74S74 
Mitsubishl M58074 
TI SN74S74 

74S86 Hitachi HD74S86 
National DM74886 
81gnetics 74S86 
TI SN74S86 

7400 Hitachi HD2503 
HD7400 

ITT ITT7400 
Mitsubishi M53200 
Motorola MC7400 
National DM7400 
NEC Amenca ",P87400 
Raytheon 7400 
Signetics 7400 
TI SN7400 
Toshiba TC7400 
TRW 7400 

7401 Hitachi HD2509 
ITT ITT7401 

~~::::turer I =:ement Device 
IC Master Manufacturer I Replacement IC MISter 

Page DeviCe Source Device Page 

7401 Mitsubisn: M53201 7410 Hitachi HD7410 
Motorola MC7401 !TT iTT741 0 
National DM7401 MitsubiShl M53210 
Raytheon 7401 Motorola MC7410 
8ignetics 7401 National DM7410 
TI 8N7401 NEC America p.P8741 0 
TRW 7401 Raytneon 7410 

7402 Hitachi HD2511 8ignetics 7410 
HD7402 TI SN7410 

ITT ITT7402 8N7427 
Mitsubishi M53202 Toshiba TC7410 
Motorola MC7402 TRW 7410 
National DM7402 74105 NEe America fLPB74105 
NEC America j.lPB7402 74107 AMD SN74107 
Signetlcs 7402 Hitachi HD2530 
TI SN7402 HD74107 
TRW 7402 ITT ITT74107 

7403 Hitachi HD2528 Mitsubishi M53307 
HD7403 Motorola MC74Hl07 

ITT ITT7403 MC74107 
Mitsubishi M53203 National DM74107 
Motorola MC7403 NEC America IJPB74107 
National DM7403 SignetiCl; 74107 
Raytheon 7403 TI SN74107 
Signetics 7403 74109 National DM74109 
TI 8N7403 Signetics 74109 
TRW 7403 TI SN74109 

""~r'lA t litacti, HD2522 ''+11 Hitachi HD7411 
HD7404 ITT !TT7411 

ITT ITT7404 National DM7411 
Mitsubishi M53204 Raytneon 7411 
Motorola MC74'04 Signetics 7411 
National DM7404 74116 8ignetics 74116 
NEC America p.PB7404 T! SN7411€ 
Raytheon 7404 7412 Hitachi HD7412 
Signetics 7404 In ITI7412 
TI SN7404 Raytheon 7412 
Toshiba TC7404 8ignetics 7412 
TRW 7404 TI SN7412 

7405 Hitachi HD2523 TRW 7412 
HD7405 74121 Hitachi Hb74121 

ITT In7405 ITT In74121 
Mitsubishi M53205 Mitsubishi M53321 
Motorola MC7405 Motorola MC74121 
National DM7405 MC8603 
NEe America j.lPB7405 Nationa! DM74121 
Raytheon 7405 Signetics 74121 
Signetics 7405 TI SN74121 
TI SN7405 TRW 74121 
TRW 7405 74122 In ITT74122 

7406 Hitachi HD7406 Mitsubishi M53322 
In ITT7406 Motorola MC74122 
Mitsubishi M53206 Signetics 74122 
Motorola MC7406 TI SN74122 
Nationa! DM7406 74123 AMD SN74123 
8ignetics 7406 ITT 1TI74123 
TI 8N7406 Mitsubishi M53323 
TRW 7406 Motorola MC74123 

7407 Hitachi HD7407 National DM74123 
ITT In7407 NEe America p.PB74123 
Mitsubishi M53207 Raytheon 74123 
Motorola MC7407 Signetics 74123 
National DM7407 TI SN74123 
Signetics 7407 TRW 74123 
TI SN7407 74125 Hitachi HD74125 
TRW 7407 Mitsubishi M53325 

7408 Hitachi HD2550 National DM74125 
ITT In7408 Signetlcs 74125 
Mitsubishi M53208 TI 8N74125 
Motorola MC7408 74126 Hitachi HD74126 
National DM7408 Mitsubishi M53326 
Raytheon 7408 National DM74126 
Signetics 7408 Signetics 74126 
TI SN7408 TI 8N74126 
Toshiba TC7408 7413 ITT ITT7413 
TRW 7408 Mitsubishi M53213 

7409 Hitachi HP7409 Motorola MC7413 
ITT ITT7409 National DM7413 
Mltsubishi M53209 NEC Amenca fLPB74 13 
Motorola MC7409 8ignetics 7413 
National DM7409 TI SN7413 
Raytheon 7409 TRW 7413 
Signetics 7409 74132 Hitachi HD74132 
TI SN7409 Mitsubishi M53332 
TRW 7409 Motorola MC74132 

7410 Hitachi HD2551 National DM74132 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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=:-urer I =~~ Device 
IC Master 

Page 

Fairchild (cont'd) 

74132 

74136 

7414 

74141 

74145 

7415 
74150 

Signetics 
TI 
Raytheon 
TI 
Hitachi 
Mitsubishi 
Motorola 
NatIOnal 
Signetics 
TI 
Motorola 
National 
NEC America 
Signetics 
TI 
ITT 
Mitsubishi 
Motorola 

National 
Raytheon 
Signetics 
TI 
TRW 
Raytheon 
Hitachi 
Mitsubishi 
Motorola 

National 
NEC AmerICa 
Raytheon 
Signetics 
TI 
TRW 

74151 Hitachi 

74152 

74153 

ITT 
~ 
Motorola 

National 
NEC America 
Raytheon 
Signetics 
TI 

TRW 
Motorola 

Raytheon 
TI 
TRW 
AMD 
ITT 
Mitsubishi 
Motorola 

National 
NEC America 
Raytheon 
Signetics 
TI 
TRW 

74154 AMD 

74155 

74156 

Mitsubishi 
Motorola 

National 
NEC America 
Raytheon 
Signetics 
TI 
TRW 
ITT 
Mitsubishi 
Motorola 
NatiOnal 
NEC America 
Raytheon 
Signetics 
TI . 

TRW 
Hitachi 

• Discontinued 

74132 
SN74132 
74136 
SN74136 
HD7414 
M53214 
MC7414 
DM7414 
7414 
SN7414 
MC74141 
DM74141 
/1PB74141 
74141 
SN74141 
1TI74145 
M53345 
MC74145 
MC83145 
DM74145 
74145 
74145 
SN74145 
74145 
7415 
HD74150 
M53350 
MC74150 
MC83150 
DM74150 
/1PB74150 
74150 
74150 
SN74150 
74150 
HD74151 
ITT74151 
M5~~1 

MC74151 
MC83151 
DM74151 
/1PB74151 . 
74151 
74151 
SN74151 
SN74151A 
74151 
MC74152 
MC83152 
74152 
SN74152 
74152 
SN74153 
1TI74153 
M53353 
MC74153, 
MC83153 
DM74153 
"PB74153 
74153 
74153 
SN74153 
74153 
SN74154 
M53354 
MC74154 
MC8311 
DM74154 
/1PB74154 
74154 
74154 
SN74154 
74154 
1TI74155 
M53355 
MC74155 
DM74155 
/1PB74155 
74155 
74155 
SN74155 
74155 ' 
HD74156 

ALTERNATE SOURCE DIRECtORY 
Manutactwer I Replacement 
Device Source Device 

IC Master 
Page 

74156 

74157 

74158 
74159 

7416 

74160 

74161 

74162 

74163 

74164 

74165 

ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 

. TRW 

AMD 
Hitachi 
ITT 
Mitsubishi 
Motorola 

National 
NEC America 
Raytheon 
Signetics 
TI 
Raytheon 
Raytheon 
TI 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
AMD 
Hitachi 
ITT 
Mitsubishi 
Motorola 

National 
Raytheon 
Signetics 
TI 
TRW 
AMD 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 
TRW 
AMD 
Hitachi 
ITT 
Mitsubishi 
MQtorola 

'National 
Raytheon 
Signetics 
T1 
TRW 
AMD 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 
AMD 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
T1 
Mitsubishi 

ITT74156 
M53356 
MC74156 
DM74156 
}lPB74156 
74156 
74156 
SN74156 
74156 
SN74157 
HD74157 
'ITT74157 
M53357 
MC74157 
MC8322 
DM74157 
/1PB74157 
74157 
74157 
SN74157 
74158 
74159 
SN74159 
HD7416 
1TI7416 
M53216 
MC7416 
DM7416 
7416 
SN7416 
7416 
SN74160 
HD74160 
ITT74160 
M53360 
MC74160 
MC8310 
MC8316 
DM74160 
74160 
14160 
SN74160 
74160 
SN74161 
HD74161 
1TI74161 
M53361 
MC74161 
OM74161 
/1PB74161 
74161 
74161 
SN74161 
74161 
SN74162 
HD74162 
ITT74162 
M53362 
MC74162 
DM74162 
74162 
74162 
SN74162 
74162 
SN74163 
HD74163 
1TI74163 
M53363 
MC74163 
DM74163 
74163 
74163 
SN74163 
74163 
SN74164 
74164 
HD74164 
ITT74164 
M53364 
MC83164 
DM74164 
/1PB74164 
74164 
74164 
SN74164 
M53365 

~~actwer I.=:ement Device 
IC Master 

Page 

74165 

74166 

7417 

74170 

74173 

74174 

74175 

74176 

74177 

74178 

74179 

74180 

74181 

74182 

Motorola 

National 
Raytheon 
Signetics 
TI 
Hitachi 
Mitsubishi 
National 
Raytheon 
Signetics 
TI 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
Mitsubishi 
National 
NEC America 
Raytheon 
Signetics 
TI 
National 
TI 
AMD 
Hitachi 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Hitachi 
Mitsubishi 
Motorola 
fIIationa\ 
NEC Amenca 
Raytheon 
Signetics 
TI 
Mitsubishi 
Motorola 

National 
Signetics 
TI 
Mitsubishi 
Motorola 

National 
Signetics 
TI 
Motorola 
TI 
Motorola 
TI 
Hitachi 
ITT 
Mitsubishi 
Motorola 

National 
NEC America 
Raytheon 
Signetics 
TI 
TRW 
AMD 
Mitsubishi 
Motorola 

National 
NEC America 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Mitsubishi 
Motorola 

MC74165 
MC83165 
DM74165 
74165 
74165 
SN74165 
HD74166 
M53366 
DM74166 
74166 
74166 
SN74166 
HD7417 
ITT7417 
M53217 
MC7417 
DM7417 
7417 
SN7417 
7417 
M53370 
DM74170 
/1PB74170 
74170 
74170 
SN74170 
DM74173 
SN74173 
SN74174 
HD74174 
M53374 
MC74174 
DM74174 
74174 
74174 
SN74174 
SN74175 
HD74175 
M53375 
MC74175 
OM7411S 
jJ.PB74175 
74175 
74175 
SN741.75 
M53376 
MC74176 
MC83176 
DM74176 
74176 
SN74176 
M53377 
MC74177 
MC83177 
DM74177 
74177 
SN74177 
MC83178 
SN74178 
MC83179 
SN74179 
HD74180 
ITT74180 
M53380 
MC74180 
MC83180 
DM74180 
"PB74180 
74180 
74180 
SN74180 
74180 
SN74181 
M53381 
MC74181 
MC8341 
DM74181 
jJ.PB74181 
74181 
74181 
SN74181 
SN74182 
1TI74182 
M53382 
MC74182 
MC8342 

The manufacturers report their devices can be used as direct replacements. 

~~:::cturer I ~~~~~ement Device IC Master 
Page 

74182 

74190 

74191 

74192 

74193 

74194 

74195 

74196 

74197 

74198 

74199 

7420 

National 
NEG Amenca 
Raytheon 
Signetics 
TI 
Hitachi 
ITT 
Mltsubishl 
Motorola 
National 
Raytheon 
Signetics 
TI 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Mitsubishi 
Motorola 

National 
NEG America 
Raytheon 
Signetics 
TI 
AMD 
ITT 
Mitsubishi 
Motorola 

DM74182 
J,lPB74182 
74182 
74182 
SN74182 
HD74190 

.ITT74190 
M53390 
MC74190 
DM74190 
74190 
74190 
SN74190 
HD74191 
ITT74191 
M53391 
MC74191 
DM74191 
74191 
74191 
SN74191 
SN74192 
ITT74192 
M53392 
MC74192 
MC8360 
DM74192 
"PB74192 
74192 
74192 
SN74192 
SN74193 
ITT74193 
M53393 
MC74193 
MC8366 

National DM74193 
NEC America J,lPB74193 
Raytheon 74193 
Signetics 74193 
TI SN74l93 
AMD SN74194 
Hitachi HD74194 
ITT ITT74194 
Motorola MC74194 
National" 
Raytheon 
Signetlcs 
TI 
AMD 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 

TI 

Motorola 
National 
Signetics 
TI 
Motorola 
National 
Signetics 
TI 
Hitachi 
Mitsubishi 
National 
NEC America 
Raytheon 
Signetics 
TI 
Mitsubishi 
NatIOnal 
Raytheon 
Signetics 
TI 
Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEG America 

DM74194 
74194 
74194 
SN74194 
SN74195 
1TT74195 
MC74195 
DM74195 
J,lPB74195 
74195 
74195 
7447 
SN74195 
SN7~7A 

~C74196 
DM74196 
74196 
SN74196 
MC74197 
DM74197 
74197 
SN74197 
HD74198 
M53398 
DM74198 
"PB74198 
74198 
74198 
SN74198 
M53399 
DM74199 
74199 
74199 
SN74199 
HD2504 
HD7420 
ITT7420 
M53220 
MC7420 
DM7420 
jJ.PB7420 

Performance details often differ, so compare the specijications considering your requirements. 
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Fairchild (cont'd) 

7420 Raytheon "1420 

Signetics 7420 
TI SN7420 
Tos.,ib3 TC?420 
TRW 7420 

7421 IT: rn142' 
Raytheon 742~ 

Sig'letics 7421 

7422 Hitachi H07422 
qaytheon 7~1?2 --
TI SN7422 

7423 ~v~otoro!a ~v1C7423 

National DM7423 
TI SN7423 

7425 iTT ITT7425 
M,tsublsh' M53225 
Motorola MC7425 
National DM7425 
TI SN7425 

7426 Hitachi HD7426 
iTT ITT7426 
Motorola MC7426 
National DM7426 
Signetics 7426 
TI SN74?6 

17427 

TRW 7426 
HItachi HD7427 
~.~itsubishi M53227 
Motorola MC7427 

National DM7427 

Signetics 7427 
TI SN7427 

74279 S!gnetics 74279 
Ti SN74279 

74283 Mitsubishi M53483 
NEe America IlPB74283 
Raytheon 7"4283 
TI SN74283 I 74290 Mitsubishi M53490 
Motoroia MC74290 
il SN74290 
TRW 74290 

74293 Mitsubish! M53493 
Mo:rJroia MC74293 
Ti SN74293 
TRW 74293 

74298 Motorola MC74298 

Signetics 74298 
Ti SN74298 

7430 Hitact"u Hu2508 
H07430 

ITT ITT7430 
Mitsubishi M53230 
Motorola MC7430 
National DM7430 
NEG America )J.PB7430 
Signetics 7430 
TI SN7430 
TRW 7430 

7432 Hitachi HD7432 
ITT ITT7432 
National DM7432 

Signettcs 7432 
71 SN7432 

7437 iTT iTT7437 
Mltsubishi M53237 
1v1oto·rola MC7437 
National DM7437 
NEG America f1PB7437 
Raytheon 7437 
Signetics 7437 
TI SN7437 
TRW 7437 

7438 ITT ITT7438 
M!tsubishi M53238 
Motorola MC7438 

. National DM7438 
t-JEC Amenca }lPB7438 
Raytheon 7438 
Signetics 7438 
TI SN7438 
TRW 7438 

7439 Signetics 7439 

• Discontinued 

Manufacturer i Replacement 
Device ' Source Device 

IC Master 
Page 

7440 Hitaoi...ll HD2501 
H07440 

iTT ITT7440 
Mltsubishl M53240 
Motorola MC7440 
National OM7440 
"IEC A~e;::3 IlPB7440 
Signetics 7440 
n SN7440 
TRW 7440 

7441 MI\'3vbish: M53241 
Motorola MC8315 
National OM7441 
Signetics 7441 
T! SN74141 

7442 Hitachi HD7442 
ITT ITT7442 
Mitsubish, M53242 
Motorola MC7442 

MC8352 
National OM7442 
NEG America I-lPB7442 
Raytheon 7442 
Signetics 7442 
TI SN7442 

SN7442A 
7443 Hitachi H07443 

ITT ITT7443 
Mitsubishl M53243 
Motorola MC7443 

MC8353 
Raytheon 7443 
Signetics 7443 
TI SN7443 

SN7443A 
7444 Hitachi H07444 

ITT iTT7444 
Mitsubishi M53244 
MotorOla MC7444 

MC8354 
Raytheon 7444 
Signetlcs 7444 
TI SN7444A 

7445 ITT ITT7445 
MitsubiSht M53245 
Motorola MC7445 

MC8345 
National DM7445 
NEG America i1PB7445 
Raytheon 7445 
Signetics 7445 
TI SN7445 
TRW 7445 

7446 ITT ITT7446 
Motorola MC7446 

MC8357 
National DM7446 
Signatics 7446 -
TI SN7446A 

7447 ITT ITT7447 
Mitsubishi M53247 
Motorola MC7447 

MC8357 
National OM7447 
NEC America IlPB7447 
Signetics 7447 
TI SN7447 

7448 ITT ITT7448 
Mitsubishi M53248 
Motorola MC7448 

MC8358 
National DM7448 
Signetlcs 7448 
TI SN7448 

7449 MotorOla MC7449 
MC8359 

TI SN7449 I 

7450 Hitachi I-ID2506 
HD7450 

ITT ITT7450 
Mltsubishi M53250 
Motorola MC7450 
National DM,7450 
NEC America IlPB7450 
Signetics 7450 
TI SN7450 

I 
,I 

I 
I 

Manufacturer Replacement 
Device ; Source Device 

7450 
7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

TRW 
Hitachi 

ITT 
Motorola 
National 
",:EC i;;-:,Gr;~a 
Signetics 
TI 
TRW 
Hitachi 

:TT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics 
TI 
TRW· 

Hitachi 

ITT 
Motorola 
National 
NEG Arrlerica 
Signetics 
TI 

TRW 
Hitachi 

Mitsubishi 
Motorola 
National 
NEG Amenca 
Slgnetlcs 
T1 

TRW 
Hitachi 
ITT 
Mltsubishi 
Motorola 
National 
Signetics 
TI 
Hitachi 

ITT 
Mitsubishl 
Motorola 
National 
S!gnetics 
II 
TRW 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Signetics 
TI 
Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
TI 
TRW 
Hitachi 

ITT 
Mltsublshl 
Motorola 

National 
Signetics 
TI 

TRW 
Hitachi 
ITT 
Mitsubishi 
Motorola 

7450 
H02505 
HD7451 
ITT7451 
MC7451 
OM7451 
,;J.P[3745; 
7451 
SN7451 
7451 
H02512 
H07453 
ITT7453 
M53253 
MC7453 
DM7453 
IlPB7453 
7453 
SN7453 
7453 
H02514 
H07454 
ITT7454 
MC7454 
OM7454 
I-lPB7454 
7454 
SN7"'54 
7454 
HD2502 
HD7460 
M53260 
MC7460 
DM7460 
!-,PB7460 
7460 
SN7460 
7460 
HD2539 
ITT7470 
M53270 
MC7470 
OM7470 
7470 
SN7470 
HD2529 
HD7472 
ITT74~2 
M53272 
MC7472 
DM7472 
7472 
SN7472 
7472 
H02515 
ITT7473 
M53273 
MC7473 
OM7473 
/-IPB7473 
7473 
SN7473 
HD2510 
H07474 
ITT7474 
M53274 
MC7474 
OM7474 
/-IPS7474 
7474 
7474 
SN7474 
7474 
HD7475 
ITT7475 
M53275 
MC7475 
MC8375 
DM7475 
7475 
SN7475 
7475 
H025i6 
ITT7476 
M53276 
MC7476 

IC Master 
Page 

I 

I 
I 
I 
I 

I 
I 

I 
I 

I 

I 

I 

i 
I 
I 

I 

I 
I 

Manufacturer i Replacement IC Master 
Device ' Source Device Page 

7476 National DM7476 
~EC Ame'ca )I::>B74"76 

Signetlcs 7476 
TI SN7d76 
TRW 7476 

7477 Motorola MC7477 
\I.C3:J77 

Signetics 7477 
7480 :TT 1~·i7480 

Mitsubishi M5328Q 
Motoro!a \~C7480 

NEG Arrlenca ilP B7t18C 
S:gnetcs 7,180 
TI SN7480 

7481 Motorola ~~C4004 

TI S"J7481A 
7482 Hitachi HD2513 

ITT :TT7482 
Motoroia 'v1C7482 

MC8382 
TI SN7482 

7483 ITT ITT7483 
Mitsubishi M53283 

Motoroia MC7483 
MC8383 

National DM7483 
Raytheon ,7483 
S'gneti,=s 7<183 

1 

71 SN7483 
SN7~83.t\ 

7AOC;: H:~achi HD748S 
Mitsubishi M53285 
Motorola MC7485 
National DM7485 
NEG Amer,w !-,P87485 
Signetics 7485 

TRW 7485 
7486 Hitac'li HD2526 

HD7486 
ITT ITT7486 
Mitsub,shl M53286 
Motorola MC74B6 
National DM1486 
NEG Arrlenca IlP87486 
Raytheon 7486 
Signetics 7486 
TI SN7486 
TRW 7486 

7488 Motorola MC4002 
TI SN7488A 

7489 AMD SN7489 
Mltsubishi M53289 
Motorola MC4064 
National DM7489 1287 
I\jEG Micro !-,PB2089 
TI SN7489 
TRW "l489 

7490 Hitachi HD2519 
H07490 

ITT ITT7490 

Mitsubishi M53290 

Motorola MC7490 
MC8390 

National DM7490 
Signelics 7490 

TI SN7490A 
TRW 7490 

7491 Hitachi HD2524 
iTT iTT7491 
Mitsublshi M53291 

Motorola MC7491 
MC8391 

National DM7491 
NEG America !J.PB7491 
Signetics 7491 
TI SN7491A 

7492 Hitachi HD2521 
HCJ7492 

ITT 'H7492 
Mltsublshi M53292 
Motorola MC7492 

MC8392 
National DM7492 
Signetics 7492 
TI SN7"'9? 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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. Fairchild (cont'd) 

7492 TI 
TRW 

7493 Hitachi 

ITT 
Mitsubishi 
Motorola 

National 
Signetics 
TI 
TRW 

7494 Motorola 

Signetics 
TI 

7495 Hitachi 
ITT 
Mitsubishi 
Motorola 

National 
Signetics 
TI 

7496 Hitachi 
ITT 
Mitsubishi 
Motorola 

National 
Signetics 
TI 
TRW 

7497 Motorola 
TI 

75107 ITT 
~a 
National 
Raytheon 
TI 

75108 ITT 
Motorola 
National 
Raytheon 
TI 

75109 ITT 
Raytheon 
TI 

75110 ITT 
Motorola 
Raytheon 
TI 

75112 TI 
75121 Motorola 

TI 
75122 Motorola 

TI 
75123 Motorola 

TI 
75124 Motorola 

TI 
75150 TI 
75154 TI 
75207 TI 
75208 TI 
75232 TI 
75233 TI 
75234 ITT 

TI 
75235 TI 
75238 TI 
75239 TI 
7524 ITT 

Motorola 
National 
Signetics 
TI 

7525 Motorola 
National 
Signetics 
TI 

7528 Motorola 

• Discontinued 

Ie MASTER 1978 

IC Master 
Page 

SN7492A 
7492 
H02520 
H07493 
ITT7493 
M53293 
MC7493 
MC8393 
OM7493· 
7493 
SN7493A 
7493 
MC7494 
MC8394 
7494 
SN7494 
H02534 
ITT7495 
M53295 
MC7495 
MC8395 
OM7495 
7495 
SN7495 
SN7495A 
H07496 
ITT7496 
M53296 
MC7496 
MC8396 
OM7496 
7496 
SN7496 
7496 
MC7497 
SN7497 
ITT75107 
l\,tlC75t{!7 

0875107 
RC75107 
SN75107 
ITT75108 
MC75108 
0$75108 
RC75108 
SN75108 
ITT75109 
RC75109 
SN75109 
1TT75110 
MC75110 
RC75110 
SN75110 
SN75112 
MC8T13 
SN75121 
MC8T14 
SN75122 
MC8T23 
SN75123 
MC8T24 
SN75124 
SN75150 
SN75154 
SN75207 
SN75208 
SN75232 
SN75232 
ITT75234 
SN75234 
SN75234 
.8N75238 
SN75238 
ITT7524 
MC7524 
OS7524 
7524 
SN7524 
MC7525 
OS7525 
7525 
SN7524 
MC7528 

504 

504 

=:cturer I =~~ement Device . IC M; 
7528 
7529 
75325 

75326 
75327 
7534 
7535 
7538 
7539 
75430 
75431 
75432 
75433 
75434 
75450 

75451 

75452 

75453 

75454 

75460 

75461 

75462 

75463 

754£4 

75470 
75471 
75472 
75473 
75474 
754~1 

75492 

8T13 

8T14 

8T23 

8T24 

9HOO 

TI 
. Motorola 
Motorola 
National 
Signetics 
TI 
TI 
TI 
Motorola 
Motorola 
Motorola 
Motorola 
TI 
TI 
TI 
TI 
TI 
ITT 
Motorola 
National 
Signetics 
Silicon G 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
National 
Signefics 
TI 
ITT 
Motorola 
National 
Signetics 
TI 
ITT 
Motorola 
~ 
Signetics 
TI 
ITT 
National 
Silicon G 
TI 
ITT 
Motorola 
National 
TI 
ITT 
Motorola, 
National 
TI 
Motorola 
National 
TI 
ITT 
Motorola 
National 
TI 
TI 
TI 
TI 
TI 
TI 
Motorola 
National 
TI 
Motorola 
National 
TI 
Motorola 
National 
JI 
Motorola 
National 
TI 
Motorola 
National 
TI 
Motorola 
National 

,TI 
Motorola 

SN7528 
MC7529 
MC75325 
0875325 
75325 
SN75325 
SN75326 
SN75327 
MC7534 
MC7535 
MC7538 
MC7539 
SN75430 
SN75431 
SN75432 
SN75433 
SN75434 
ITT75450 
MC75450 
OS75450 
75450 
SG75450 
SN75450 
1TT75451 
MC75451 
OS75451 
75451 
SN75451 
ITT75452 
MC75452 
OS75452 
75452 
SN75452 
ITT75453 
MC75453 
OS75453 
75453 
SN75453 
1TT75454 
MC75454 
OS7S454 
75454 
SN75454 
1TT75460 
OS75460 
SG75460 
SN75460 
ITT75461 
MC75461 
OS75461 
SN75461 
ITT75462 
MC75462 
OS75462 
SN75462 
MC75463 
OS75463 
SN75463 
ITT75'464 
MC75464 
OS75464 
SN75464 
SN75470 
SN75471 
SN75472 
SN75473 
SN75474 
MC75491 
OS75491 
SN75491 
MC75492 
OS75492 
SN75492 
MC8T13 
OS55121 
SN55121 
MC8T14 
OS55122 
SN55122 
MC8T23 
OS75123 
SN75123 
MC8T24 
OS75124 
SN75124 
MC54HOO 

520 

9HOO . 

9H01 

9H04 

9H05 

9H08 

9H10 

9H101 

9H102 

9H103 

9Hl06 

9Hl08 

9H11 

9H20 

ALTERNATE SOURCE DIRECTORY 

Motorola 
National 

Signetics 

TI 

Motorola 

National 
TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

. Signetics 

TI 

Motorola 

National 

Signetics 

Motorola 

National 

Signetics 

T! 

Motorola 

Signetics 

TI 

Motorola 

Signetics 

TI 

National 

TI 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

IC Master 
Page 

MC74HOO 
OM54HOO 
OM74HOO 
54HOO 
74HOO 
SN54HOO 
SN74HOO 
MC54H01 
MC74H01 
OM54H01 
SN54H01 
SN74H01 
MC54H04 
MC74H04 
OM54H04 
OM74H04 
54H04 
74H04 
SN54H04 
SN74H04 
MC54H05 
MC74H05 
OM54H05 
OM74H05 
54H05 
74H05 
SN54H05 
SN74H05 
MC54HOO 
MC74H08 
OM54H08 
OM74H08 
54H08 
74H08 
MC54H10 
MC74H10 
OM54Hl0 
OM74H10 
54H10 
74Hl0 
~~/!..,+{! 

SN74H10 
MC54Hl01 
MC74Hl0l 
54H101 
74H101 
SN54H101 
SN74Hl01 
MC54H102 
MC74H102 
54H102 
74H102 
SN54H102 
SN74Hl02 
OM54H103 
OM74H103 
SN54Hl03 
SN74H103 
OM54H106 
OM74H106 
54H106 
i4H106 
SN54H106 
SN54H107 
SN74H106 
SN74H107 
MC54H108 
MC74H108 
OM54H108 
OM74H108 
54H108 
74H108 
SN54H108 
SN74Hl08 
MC54H11 
MC74H11 
OM54H11 
DM74Hl1 
54Hl1 
74H11 
SN54H11 
SN74Hll 
MC54H20 
MC74H20 
OM54H20 
OM74H20 

Manufacturer I Replacement 
Device Source Device 

IC Master 
Page 

9H20 

9H21 

9H22 

9H30 

9H40 

9H50 

9H51 

9H52 

9H53 

9H54 

9H55 

9H60 

9H61 

Signetics.. 54H20 
74H20 

TI SN54H20 
, SN74H20 

Motorola MC54H21 
MC74H21 

National OM54H21 
OM74H21 

TI SN54H21 
SN74H21 

Motorola MC54H22 
MC74H22 

National OM54H22 
OM74H22 

Signetics . 54H22 
.74H22 

TI SN54H22 
SN74H22 

Motorola MC54H30 
MC74H30 

National OM54H30 
OM74H30 

Signetics 54H30 
74H30 

TI SN54H30 
SN74H30 

Motorola MC54H40 
MC74H40 

National OM54H40 
OM74H40 

Signetlcs 54H40 
74H40 

TI SN54H40 
SN74H40 

Motorola MC74H50 
National OM54H50 

OM74H50 
Signetics 54H50 

74H50 
TI SN54H50 

S~"'4H!O 

Motorola MC54H51 
MC74H51 

National OM54H51 
OM74H51 

Signetics 54H51 
74H51 

TI SN54H51 
SN74H51 

Motorola MC54H52 
MC74H52 

National OM54H52 
OM74H52 

TI SN54H52 
SN74H52 

Motorola MC54H53 
MC74H53 

National OM54H53 
DM74H53 

TI SN54H53 
SN74H53 

Motorola MC54H54 
MC74H54 

National OM54H54 
OM74H54 

TI SN54H54 
SN74H54 

Motorola MC54H55 
MC74H55 

National OM54H55 
OM74H55 

TI SN54H55 
SN74H55 

Motorola MC54H60 
MC74H60 

National OM54H60 
OM74H60 

TI SN54H60 
.. SN74H60 

Motorola MC54H61 
MC74H61 

National OM54H61 
OM74H61 

Signetics 54H6l 
74H61 

TI SN54H61 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements, 

1951 



ICMASTER 
Manufacturer I Replacement 
Device ' Source Device 

IC Master 

Page I 
Fairchild (cont'd) 

9H61 TI SN74H61 
9H62 Motorola MC54H62 

MC74H62 
National DM54H62 

DM74H62 
Signetics 54H62 

74H62 
Ti SN54H62 

SN74H62 
9H71 Motorola MC54H71 

MC74H71 
National DM54H71 

DM74H71 
Signetics 54H71 

74H71 
TI SN54H71 

SN74H71 
9H72 Motorola MC54H72 

9H73 

9H74 

9H76 

9H78 

9lS00 

9LS02 

9lS03 

9LS04 

9lS05 

9LS08 

9LS09 

9lS10 

9LS109 

9LS11 

9lS112 

9LS113 

National DM54H72' 
DM74H72 

Signatics 54H72 
74H72 

TI SN54H72 
SN74H72 

fv1otofola MC54H73 
National 

Signencs 

TI 

Motorola 

National 

Signetlcs 

TI 

National 

Signetics 

11 

National 

TI 

National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
NallOnal 

DM54H73 
DM74H73 
54H73 
74H73 
SN54H73 
SN74H73 
MC54H74 
MC74H74 
DM54H74 
DM74H74 
54H74 
74H74 
SN54H74 
SN74H74 
DM54H76 
DM74H76 
54H76 
74H76 
SN54H76 
SN74H76 
DM54H78 
DM74H78 
SN54H78 
SN74H78 
DM54lS00 
DM74lS00 
9lS00 
DM54lS02 
DM74lS02 
9lS02 
DM54LS03 
DM74LS03 
9LS03 
DM54lS04 
DM74lS04 
9LS04 
DM54lS05 
DM74LS05 
9LS05 
DM54lS08 
DM74LS08 
9LS08 
DM54LS09 
DM74lS09 
9lS09 
DM54lS10 
DM74lS10 
9lS10 
DM54LS109 
DM74lS109 
9lS109 
DM54LS11 
DM74lS11 
9LS11 
DM54LS112 
DM74lS112 
9LS112 
DM54LS113 

• Discontinued 

Manufacturer i Replacement IC Master I Manufacturer I Replacement 
_De_v_ic_e ___ '_s_ou_f_Ce ___ De_v_ic_e ___ p_a,ge I Device ' Source Device 

Ie Masler 
Page 

9lS113 

9lS114 

9LS125 

9lS126 

9LS132 

9LS133 
9lS136 

9LS138 

9lS139 

9lS14 

9lS15 

9lS151 

9LS152 
9LS153 

9lS155 

9LS156 

9lS157 

9lS158 

9lS160 

9LS161 

9lS162 

9lS163 

9LS164 

9LS170 

9LS173 
9LS174 

9lS175 

9LS181 

9LS190 

9lS191 

918192 

9LS193 

National 
Raytheon 
National 

Raytheon 
NatIOnal 

National 

National 

Raytheon 
National 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

DM74LSl13 ! 9lS194 
9LSl i3 I 9LS195 
DM54lS114 ! 9LS196 

~~;~::: [,I, 9LS197 
DM.,4lS125 
DM54lS126 
DM74LS126 9LS20 

DM54lS132 I" 

DM74LS132 
9lS132 264 I 9lS21 

DM54lS136 
DM74S133 I' 
DM74lS136 9LS22 
9lS136 
DM54lS138 
DM74LS138 
9LS138 
DM54lS139 
DM74LS139 
9lS139 
DM54lS14 
DM74lS14 
9lS14 
DM54lS15 
DM74lS15 

264 

9lS251 
9LS253 

9LS257 

9lS258 

naytheoii 9LS 15 9LS259 
National 

Rayiheon 
Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

National 

Raytheon 
Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
Nat,onal 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 

DM54LS151 
DM74lS151 
9LSi51 
9LS152 
DM54LS153 
DM74LS153 
9LS153 
DM54lS155 
DM74LS155 
9LS155 
DM54LS156 
DM74lS156 
9LS156 
DM54LS157 
DM74LS157 
9lS157 
DM54lS158 
DM74lS158 
9LS158 
DM54LS160 
DM74LS160 
9LS160 
DM54LS161 
DM74lS161 
9LS161 
DM54LS162 
DM74LS162 
9lS162 
DM54LS163 
DM74LS163 
9LS163 
DM54LSl64 
DM74LSl64 
DM54lS170 
DM74lS170 
9LS170 , 
9LS173 
DM54lS174 
DM74LS174 
9lS174 
DM54lS175 
DM74LS175 
9LS175 
DM54181 
DM74181 
9LS181 
DM54LS190 
DM74LS190 
9LS190 
DM54lS191 
DM74LS191 
9lS191 
DM54lS192 
DM74lS192 
9LS192 
DM54lS193 
DM74lS193 
9LS193 

9LS266 

9LS27 

9lS279 

9LS283 

9lS295 
9LS298 

9lS30 

9LS32 

9LS365 

9LS366 

9lS367 

9LS368 

9lS37 

9lS38 

9lS40 

9lS42 

9LS51 

9L854 

9lS55 

9LS670 

9lS73 

9L874 

Raytheon 
Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
Raytheon 
AMD 
Raytheon 
National 

Raytheon 
National 

,Raytheon 
Nationa! 

National 

National 

National 

NatlOnal 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

Raytheon 
NatIOnal 

Raytheon 
National 

Raytheon 
National 

Raytheon 
National 

National 

9LS194A 
9LS195A 
DM54lS196 
DM74lS196 
9lS196 
DM54LS197 
DM74lS197 
9lS197 
DM54lS20 
DM74LS20 
9LS20 
DM54lS21 
DM74LS21 
9LS21 
DM54LS22 
DM74lS22 
9LS22 
9LS251 
DM54lS253 
DM74lS253 
9lS253 
DM54lS257 
DM74lS257 
9lS257 
DM54lS258 
DM74LS258 
9LS258 
D~v18334 

DM9334 
DM54lS266 
DM74LS266 
9LS266 
DM54lS27 
DM74LS27 
9lS27 
DM54l8279 
DM74LS279 
9lS279 
DM54LS283 
DM74lS283 
9LS283 
9LS295A 
9LS298 
9lS298 
D~54LS30 

DM74LS30 
9L830 
DM54lS32 
DM74LS32 

,9lS32 
DM54LS365 
DM74LS365 
DM54LS366 
DM74lS366 
DM54LS367 
DM74lS367 
DM54LS368 
DM74LS368 
DM54LS37 
DM74LS37 
9LS37 
DM54lS38 
DM74lS38 
9lS38 
DM54LS40 
DM74lS40 
9lS40 
DM54lS42 
DM74lS42 
9LS42 266 
DM54LS5.1 
DM74LS51 
9LS51 
DM54lS54 
DM74LS54 
9LS54 
DM54lS55 
DM74lS55 
9LS55 ' 
DM54LS670 
DM74lS670 
9lS670 
DM54LS73 
DM74LS73 
DM54LS74 
DM74LS74 

Manufacturer I Replacement IC Muter I 
Device ! Source ,DeVI_ce ___ page_1 
9lS74 
9LS83 

9Lsa6 

9LS90 
9lS93 
9lS95 

Raytheon 9LS74 
National DM54Lsa3 

OM74LS83 
Raytheon 9LS83A 
National DM54LS86 

DM74LS86 
Raytheon 9LSB6 
Raytheon 9LS90 
Raytheon 9LS93 
Raytheon 9LS95B 

GLOO National DM54LOO 
DM74LOO 

TI SN54lS00 
SN74lS00 

9104 National DM54l04 
, DM74l04 

TI . SN54lS04 
SN74lS04 

9124 National DM8024 
DM9024 

TI SN54L8109 
SN74lS109 

9154 National DM54L54 
DM74l54 

TI SN54LS54 
SN74lS54 

9186 National DM5486 

9NOO 

9N01 

9N02 

9N03 

9N04 

9N05 

9N06 

9N07 

TI 

Moiorola 

National 

Signetics 

Motorola 

National 

Signetics 

TI 

MOtOrOla 
National 

TI 

Motorola 

NatIOnal 

Signet:cs 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

Motorola 

National 

Signetlcs 

TI 

Motorola 

Nalional 

SN54LS86 
SN74LS86 
MC5400 
MC7400 
DM5400 
DM7400 
5400 
7400 
S\J5400 
SN7400 
MC5401 
~C7401 

DM5401 
DM7401 
5401 
7401 
SN5401 
SN7401 
MC7402 
DM5402 
DM7402 
5402 
7402 
SN5402 
SN7402 
MC5403 
MC7403 
OM5403 
DM7403 
5403 
7403 
SN5403 
Sf]l7403 
MC5404 
MC7404 
DM5404 
DM7404 
5404 
7404 
SNS404 
SN7404 
MC5405 
MC7405' 
DM5405 
DM7405 
5405 
7405 
MC5406 
MC7406 
DM5406 
DM7406 
5406 
.,406 
SN5406 
SN7406 
MC5407 
MC7407 
D''o~5407 

268 
268 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 
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ALTERNATE SOURCE DIRECTORY 

=:turer I =:ement Device IC Master Manufacturer I Replacement 
Page Device Source Device 

ICMaster 
Page 

-----------------------
Fairchild (cont'd) 

9N07 National 
Signetics 

TI 

9N08 Motorola 

National 

Signetics 

TI 

9N09 Motorola 

National 

Signetics 
TI 

9N10 Motorola 

9N107 

9Nl1 

_ 9N12 

9N122 

9N123 

National 

Signetics 
TI 

Motorola 

National 

Signetics 

TI 

National 

;:'Ignehcs 

Motorola 
National 

TI 

National 

TI 

National 

TI 

9N1.3 National 

TI 

9N132 National 

TI 

9N14 National 

TI 

9N16 Motorola 

National 

TI 

9N17 Motorola 

National 

TI 

9N20 Motorola 

National 

Signetics 

• Discontinued 

DM7407 
5407 
7407 
SN5407 
SN7407 
MC5408 
MC7408 
DM5408 
DM7408 
54Q8 
7408 
SN5408 
SN7408 
MC5409 
MC7409 
DM5409 
DM7409 
7409 
SN5409 
SN7409 
MC541 0 
MC7410 
DM5410 
DM741 0 
5410 
SN5410 
SN7410 
MC54107 
MC74H107 
DM54107 
DM74107 
54107 
74107 
SN54107 
SN74107 
DM5411 
DM7411 
S411 
7411 
MC5412 
DM54LS12 
DM74LS12 
SN5412 
SN7412 
DM54LS122 
DM74LS122 
DM74122 
SN54122 
SN74122 
DM54123 
DM74123 
SN54123 
SN74123 
DM5413 
DM7413 
SN54t3 
SN7413 
DM54132 
DM74132 
SN54132 
SN74132 
DM5414 
DM7414 
SN5414 
SN7414 
MC5416 
MC7416 
DM5416 
DM7416 
SN5416 
SN7416 
MC7417 
MC9417 
DM5417 
DM7417 
SN5417 
SN7417 
MC5420 
MC7420 
DM5420 
DM7420 
5420 
7420 

9N20 

9N21 

9N23 

9N25 

9N26 

9N27 

9N279 

9N30 

9N32 

9N37 

9N38 

9N39 

9N40 

9N50 

9NS1 

9N53 

TI 

National 

Motorola 

National 

TI 

Motorola 

National 

TI 

Motorola 

National 

Signetics 
TI 

Motorola 

National 

TI 

National 

TI 

Motorola 

National 

Signetics 

TI 

National 

TI 

Motorola 

National 

TI 

Motorola 

National 

TI 

National 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

TI 

, Motorola 

National 

SN5420 
SN7420 
DM54LS21 
DM74LS21 
MC5423 
MC7423 
DM5423 
DM7423 
SN5423 
SN7423 
MC5425 
MC7425 
DM5425 
DM7425 
SN5425 
SN7425 
MC5426 
MC7426 
DM5426 
DM7426 
5426 
SN5426 
SN7426 
MC5427 
MC7427 
DM5427 
DM7427 
SN5427 
SN7427 
DM54LS279 
DM74LS279 
SN54279 
SN74279 
MC5430 
MC7430 
DM5430 
DM7430 
5430 
7430 
SN5430 
3 i...;743 0 
QM5432 
DM7432 
SN5432 
SN7432 
MC5437 
MC7437 
DM5437 
DM7437 
SN5437 
SN7437 
MCS438 
MC7438 
DM5438 
DM7438 
SN5438 
SN7438 
DM5401 
DM7401 
MC5440 
MC7440 
DM5440 
DM7440 
5440 
7440 
SN5440 
SN7440 
MC5450 
MC7450 
DM5450 
DM7450 
5450 
7450 
SN5450 
SN7450 
MC5451 
MC7451 
DM5451 
DM7451 
5451 
7451 
SN5451 
SN7451 
MC5453 
MC7453 
DM5453 

Manufacturer I Replacement 
Device .. Source Device 

IC Master 
Page 

9N53 

9N54 

9N60 

9N70 

9N72 

9N73 

9N74 

9W5 

9N76 

9N86 

9S00 

9S02 

9S03 

9504 

National 
Signetics 

TI 

Motorola 

National 

Sfgnetics 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Signetics 

TI 

Motorola 

National 

Raytheon 
Signetics 

TI 

Motorola 
TI 

Motorola 

National 

Signetics 

TI 

National 

Raytheon 
Signetics 

TI 

National 
Signetics 
TI 

National 
TI 

National 
Signetics 
TI 

National 
Signetics 
T1 

DM7453 
5453 
7453 
SN5453 
SN7453 
MC5454 
MC7454 
DM5454 
DM7454 
5454 
7454 
SN5454 
SN7454 
MC5460 
MC7460 
DM5460 
DM7460 
5460 
7460 
SN5460 
SN7460 
MC5470 
MC7470 
DM5470 
DM7470 
5470 
7470 
SN5470 
SN7470 
MC5472 
MC7472 
DM5472 
DM7472 
5472 
7472 
SN5472 
SN7472 
MC5473 
MC7473 
DM54n 

5473 
7473 
SN5473 
SN7473 
MC5474 
MC7474 
DM5474 
DM7474 
5474 
5474 
7474 
SN5474 
SN7474 
MC8375 
SN5475 
SN7475 
MC5476 
MC7476 
DMS476 
DM7476 
5476 
7476 
SN5476 
SN7476 
DM5486 
DM7486 
5486 
5486 
7486 
SN5486 
SN7486 
DM74S00 
74S00 
SN54S00 
SN74S00 
DM74S02 
SN54S02 
SN74S02 
DM74S03 
74S03 
SN54S03 
SN74S03 
DM74S04 
74S04 
SN54S04 

The manufacturers report their devices can be used as direct replacements. 

9S04 
9S05 

9S08 

9S09 

9S10 

9S109 
9S11 

9St12 

9S113 

9S114 

9S132 

9S133 

95134 

9S135 

I 

'JS"l!Q 

9S15 

9520 

9S22 

9530 

9532 

9540 

9551 

9S64 

9565 

9574 

9S86 

9000 
9001 

Performance details often differ, so compare the specifications considering your requirements. 

Ie MASTER 1918 

TI 
Nattonal 
Signettcs 
TI 

National 
TI 

National 
TI 

National 
TI 

National 
National 
TI 

National 
TI 

National 
TI 

National 
TI 

National 

TI 

National 
TI 

National 
TI 

National 
TI 

l'tg~~r'1::!t . 

TI 

National 
TI 

National 
Signetics 
TI 

National 
Signetics 
TI 

National 
TI 

National 
TI 

National 
Signetics 
TI 

National 
n 

National 
Signetics 
TI 

National 
Signetics 
TI 

National 
TI 

National 
TI 

TI 
In 
Motorola 

TI 

IC Master 
Page 

SN74S04 
DM74S05 
74S05 
SN54S05 
SN74S05 
DM74LS08 
SN54S08 
SN74S08 
DM74LS09 
SN54S09 
SN74S09 
DM74S10 
SN54S10 
SN74S10 
DM74LS109 
DM74S11 
SN54S11 
SN74S11 
DM74S112 
SN54S112 
SN74S112 
DM74S113 
SN54S113 
SN74S113 
DM74S114 
SN54S114 
SN74S114 
DM54LS132 
DM74LS132 
SN54S132 
SN74S132 
DM74S133 
SN54S133 
SN74S133 
DM74S134 
SN54S134 
SN74S134 
DM74S135 
SN54S135 
SN74S135 
oo.7<1S .. t!{' 
SN54S140 
SN74S140 
DM74S15 
SN54515 
SN74515 
DM74S20 
74S20 
SN54S20 
SN74S20 
DM74S22 
74S22 
SN54S22 
SN74S22 
DM74$30 
SN54S30 
SN74S30 
DM74S32 
SN54S32 
SN74S32 
DM75S40 
74540 
5N54S40 
SN74S40 
DM74S51 
5N54S51 
5N74S51 
DM74S64 
74S64 
SN54S64 
5N74564 
DM74565 
74565 
5N54S65 
5N74565 
DM74574 
5N54S74 
5N74S74 
DM74S86 
SN54586 
SN74S86 
5N29000 
In9001 
MC3052 
MC9001 
SN29001 

1953 



Ie MASTER 
Manufacturer i Replacement . 
Device . Source Device 

IC Masler 
Page 

I 

Fairchild (cont'd) 

9002 ITT 
Motorola 
National 
TI 

9003 iTT 

Natlona! 
TI 

9004 ITT 
Motorola 
National 
TI 

9005 . ITT 

0006 

9007 
9008 

9009 

9012 

Motorola 
National 
Tt 

~v1otoiola 

National 

TI 

ITT 
N<ltional 
TI 

iTT 
Motorola 
National 
TI 

ITT 

Na\!onal 
TI 

·1\9016 

9017 

ITT 

Motoroia 
National 

TI 

9020 
9022 
9024 

9031 
9033 

9034 

9093 

9094 

9097 

9099 

ITT 
ITT 
ITT 
National 

Signetics 

S,gnet;cs 
Hitachi 

Motorola 
S,gnetics 
TI 

Hitachi 
Nattonal 
Raytheon 
TI 

National 
RaytrJ(O)on 
TI 

National 
Raytheon 
TI 

Hitachi 
Nationa! 

• Discontinued 

ITT9002 
MC7400 
DM9002C 
SN29002 
SN5400 
SN7400 
ITI9003 
rv1C741C 
DM9003C 
SN29003 
SN54~O 

SN74iO 
ITT9004 
MC7420 
DM9004C 
SN29004 
SN5420 
SN7420 
ITT9005 
MC7450 
DM9005C 
8N29005 
SN5450 
SN7450 
~,,~C7460 

DM9006C 
SN5460 
5[-;7460 
SN29007 
ITT9008 
DM9008C 
SN29008 
ITI9009 
MC7440 
DM9009C 
SN29009 
SN5440 
ITT9012 

DM9012C 
SN29012 
SN5403 
SN7403 
ine016 
MC7404 
DM9016C 
SN29016 
SN5404 
SN7404 
8N5405 
SN 7 405 
ITT9020 
ITT9022 
ITT9024 
DM74109 
DMB024 
DM9024 
.,4109 

SN29024 
SN54109 
SN74109 
N8252 
HM2501 
SN83433 
SN93433 
MCM4002 
8224 
8N5488A 
SN7488A 
HD2211 
DM9093 
RM993 
SN158093 
SN159093 
DM9094 
RM994 
5N158094 
8N159094 
DM909., 
RM997 
SN158097 
8N159097 
HD2210 
DM9099 

9099 

9135 
9157 
9158 
93HOO 

93LOO 

93LOl 

93L08 
93L09 

93L10 

93L11 

93L12 

93L14 
93L16 

93L18 

93L21 

93L22 

93L24 
93L28 
93L34 

93L38 
93L40 
93L41 

93L60 
93L66 
93S00 

93S10 

93S12 

938138 

93S139 

93S151 

<135153 

935157 

93S158 

93816 

93S174 

938175 

Raytheon 
TI 

National 
National 
National 
TI 

AMD 
National 
TI 

AMD 
National 

AMD 
National 

AMD 
National 

AMD 
National 

AMD 
National 

A~v1D 

AMD 
National 

AMD 
National 

AMD 
TI 

AMD 
National 

AMD 
AMD 
AMD 
NatIonal 

AMD 
AMD 
AMD 
Nalional 

AMD 
AMD 
National 
TI 

AMD 
Nat<onal 

AMD 
National 

National 
TI 

National 
TI 

National 
TI 

National 
Ti 

National 
TI 

National 
Ti 

AMD 
National 

National 
TI 

National 

Ie Muter 
Page 

RM999 
8N158099 
SN159099 
DM935 
DM957 
DM958 
8N54S195 
SN74S195 
93LOO 
DM'74LOO 
SN54LS195 
8N74LS195 
93L01 
DM8301 
DM9301 
93L08 
DM8309 
DM9309 
93L10 
DM76L75 
DM86L75 
93L11 
DM54L154A 
DM74L154A 
93L12 
DM8312 
DM9312 
S3l14 
93L16 
DM76L76 
DM86L/6 
93118 
DM8318 
DM9318 
93L21 
8N54LS139 
SN74LS139 
93L22 
DM541157A 
DM74L157A 
93L24 
93L28 
93L34 
DM8334 
DM9334 
93L38 
93L40 
93L41 
DM54181 
DM74181 
93L60 
93L66 
OM74S195 
8N54S195 
SN74S195 
93S10 
DM54L8160 
DM74LS160 
93812 
DM8312 
DM9312 

DM748138 
SN548138 
SN74S138 
DM74S139 
8N54S139 
SN748139 
DM74S151 
SN548151 
8N74S151 
DM74S153 
SN54S153 
SN74S153 
DM748157 
SN54S157 
SN74S157 
DM748158 
8N54S158 
SN74S158 
93816 
DM54L8161 
DM74LS161 
DM74S174 
SN54S174 
SN74S174 
DM74S175 

93S175 

938194 

93S21 

93822 

93S251 

93S253 
.938257 

93S258 

93841 

93S42 

93S46 

93S47 

93848 
930 

93PO, 

9301 

9304 

9306 

9307 

9308 

9309 

9310 

TI 

National 
TI 

AMD 
National 
AMD 
National 

11 

National 
TI 

National 
National 
TI 

National 
TI 

Nationa! 

TI 

National 
TI 

Naltonal 

National 

AMD 
National 
AMD 
ITT 
Motorola 
National 

Raytheon 

TI 

AMD 
ITT 
Motorola 
National 

TI 

AMD 
ITT 
Mitsubishi 
Motorola 
Raytheon 

AMD 
Motorola 
Motorola 
National 

1I 

AMD 
Motorola 
Raytheon 

TI 

AMD 
Motorola 
National 

II 

AMD 
Motorola 

National 

Raytheon 

IC Muter 
Page 

SN54S175 
SN74S175 
DM74S194 
8N54S194 
SN74S194 
93821 
DM748139 
93822 
DM74S157 
DM74S22 
SN54S157 
SN74S157 
DM748251 
SN548251 
SN74S251 
DM74S253 
DM74S257 
8N54S257 
SN74S257 
DM748258 
SN54S258 
SN74S258 
DM54181 
DM74181 
SN54S181 
SN74S181 
DM74S182 
SN54S182 
SN74S182 
DM7160 
DM8160 
DM7160 
DM74S47 
DM8160 
93848 
DM930 
9300 
ITT9300 
MC9300 
DM8300 
DM9300 
RC9300 
RM9300 
8N54195 
SN74195 
9301 
ITT9301 
MC9301 
'DM8301 

DM9301 
8N29301 
SN39301 
9304 
ITT9304 
M54304 
MC9304 
RC9304 
RM9304 
9306 
MC9306 
MC9307 

DM5448 
DM7448 
SN5448A 
SN7448A 
9308 
MC9308 
RC9308 
RM9308 
SN29308 
8N39308 
8N54116 
8N74116 
9309 
MC9309 
DM8309 
DM9309 
SN29309 
SN39309 
9310 
MC8310 
MC9310 
DM74160 
DM8310 
DM9310 
RC9310 

Manufacturer : Replacement Ie Master 
Device Source Device PtIge 

9310 

9311 

9312 

9314 

93141 

93145 

9315 

93150 

93151 

93152 

93153 

93155 

I 93156 

Raytheon 
Ti 

AMD 
Motorola 

National 

Raytheon 

TI 

AMD 
ITT 
Motorola 
National 

Raytheon 

8ignetics 
TI 

AMD 
Motorola 
National 

TI 
ITT 
Motorola 

National 

Raytheon 

TI 

Motorola 

National 

Signetlcs 
TI 
Motorola 

National 

Raytheon 

TI 

ITT 
Motorola 

National 

Raytheon 

Ti 

Motorota 

Raytheon 

TI 

ITT 
Motorola 

National 

Raytheon 

TI 

National 

Raytheon 

TI 

National 

RM9310 
SN29310 
SN39310 
SN54160 
SN74160 
9311 
MC831, 
MC9311 
DM8311 
DMS311 

RC9311 
Rt,/;93i 1 

SN29311 
8N39311 
SN54154 
SN74154 
9312 
ITT9312 
MC9312 
DM8312 
DM9312 
RC9312 

8230 
SN29312 
SN39312 
9314 
MC9314 
DM54141 
DM74141 
8N74141 
ITT74145 
MC83i45 
MC93145 
DM54145 
D~,~74145 

54145 
74145 
SN54145 
8N74145 
MC8315 
MC9315 
DM5441 

DM744'A 
7441 
SN54141 
MC83150 
MC93150 
OM54150 
DM74150 
54150 
74'50 
SN54150 
SN74150 
ITT74151 
MC83151 
MC93151 
DM54151 
DM74151 
54151 
74151 

8N54151A 
SN74151A 
MC83152 
MC93152 
54152 
74152 
8N54152A 
8N74152 
ITT74153 
MC83153 
MC93153 
DM54153 
DM74153 
54153 
74153 
SN54153 
SN74153 
OM54155 
DM74155 
54155 
7415') 

SN54155 
8N74155 
DM54156 
DM74156 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 

1954 Ie MASTER 1978 
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. AL T£RNATE SOURCE DIRECTORY 

~rer I~~ DeYice 
Ie Master 

Page 

Fairchild (cont'd) 

93156 Raytheon 

TI 

93157 National 

TI 

9316 AMD 
ITT 
Motorola 

National 

Raytheon 

TI 

93160 National 

TI 

93161 National 

TI 

93162 National 

TI 

93163 National 

Raytheon 

TI 

93164 AMD 
Motorola 

National 

TI 

93165 Motorola 
National 

Raytheon 

TI 

93166 National 

Raytheon 

TI 

93178 National 

TI 

9317C National 

TI 

93170 National 
Raytheon 

TI 

93174 AMD 
National 

Raytheon 

TI 

93175 AMD 
National 

• Discontinued 

54156 
74156 
SN54156 
SN74156 
DM54157 
DM74157 
SN54157 
SN74157 
9316 
ITT9316 
MC8316 
MC9316 
DM8316 
DM9316 
RC9316 
RM9316 
SN29316 
SN39316 
SN54161 
SN74161 
DM54160 
DM74160 
SN54i60 
SN74160 
DM54161 
DM74161 
SN54161 
SN74161 
DM54162 
DM74162 
SN54162 
SN74162 
DM54163 
DM74163 
54163 
74163 
SN54163 
SW4163 
SN74164 
MC83164 
MC93164 
DM54164 
DM74164 
'SN54164 

'SN74164 
MC83165 
DM54165 
DM74165 
54165 
74165 
SN54165 
SN74165. 
DM54166 
DM74166 
54166 
74166 
SN54166 
SN74166 
DM5447 
DM7447 
SN5446A 
SN7446A 
PM5446 
DM7446 
SN29318 
SN39318 
SN5446A 
SN7446A 
DM74170 
54170 
74170 
SN54170 
SN74170 
SN74174 
DM54174 
DM74174 
,54174 
74174 
SN54174 
SN74174 
SN74175 
DM54175 
DM74175 

Manufacturer I Replacement 
Device Source Device 

ICMaster 
Page 

93175 

93176 

93177 

93178 

93179 

9318 

93180 

93190 

93191 

93194 

93195 

93196 

93197 

93198 

93199 

Raytheon 

TI 

Motorola 
National 

TI 

Motorola 

National 

TI 

Motorola 

TI 

Mot9rola 

TI 

AMD 
Motorola 
National 

TI 

ITT 
Motorola 

National 

Raytheon 

TI 

National 

Raytheon 

TI 

National 

Raytheon 

TI 

AMD 
National 

Raytheon 

TI 

National 

TI 

Motorola 
National 

TI 

Motorola 
1, National 

TI 

Motorola 
National 

Raytheon 

Signetics 

TI 

National 

Raytheon 

TI 

54175 
74175 
SN54175 
SN74175 
MC93176 
DM54176 
DM74176 
SN54176 
SN74176 
MC83117 
MC93177 
DM54177 
DM74177 
SN5417J 
SN74177 
MC83178 
MC93178 
SN54178 
SN74178 
MC83179 
MC93179 
SN54179 
SN74179 
9318 
MC9318 

. DM8318 
DM9318 
SN54148 
SN74148 
1TT74180 
MC83180 
MC93180 
DM54180 
DM74180 
54180 
74180 
SN54180 
SN74180 
DM54190 
DM74190 
54190 
74190 
SN54190 
SN74190 
DM54191 
DM74191 
54191 
74191 
SN54191 
SN74191 
SN74194 
DM54194 
DM74194 
54194 
74194 
SN54194 
SN74194 
DM54195 
DM74195 
SN54195 
SN74195 
MC7280 
DM54196 
DM74196 
SN54196 
SN74196 
MC8280 
DM54197 
DM7419.7 
SN54197 
SN74197 
MC8316 
DM54198 
DM74198 
54198 
74198 
54198 
74198 
SN54198 
SN74198 
DM54199 
DM74199 
54199 
74199 
SN54199 
SN74199 

~urer I Replacement 
Device Source Device 

IC Master 
Page 

932 
9321 

9322 

9324 

9325 

932& 

933 
9334 

9338 
9340 
93400 

.93403 

93404 
.93406 

93407 

9341 

93411 

National 
AMD 
National 

TI 

AMD 
ITT 
Motorola 

National 

Raytheon 

TI .. 

AMD 
Motorola 
National 

Signetics 

TI 
AMD 
ITT 
Motorola 
Signetics 
National 
AMD 
Motorola 
National 
TI 

AMD 
AMD 
Motorola 
AMD 
Fairchild 
MMI 
Motorola 

National 
Signetlcs 
TI 

Signetics 
Intersi! 
MMI 
Motorola 
Signetics 
TI 

Motorola 

TI 

AMD 
Motorola 

National 

Raytheon 

Signetics 

TI 

Motorola 
Signetics 

TI 

MMI 

DM932 
9321 
DM54LS139 
DM74LS139 
SN54S139 
SN74S139 
9322 
ITT9322 
MC8322 
MC9322 
DM74157 
DM8322 
DM9322 
RC9322 
RM9322 
54157 
74157 
SN29322 
SN39322 
SN54157 
SN74157 
9324 
MC9324 
DM54141 
DM74141 
54141 
74141 
SN74141 
9328 
ITT9328 
MC9328 
N8277 
DM933 
9334 
MC9334 
DM9334 
SN54259 
SN74259 
9338 
9340 
MCM~2 

93403 
7489 
6560 
MCM4064 
MC4064 
DM7489 
N82S25 
SN54S289 
SN74S289 
SN7489 
82S25 
IM5603 
6200 
MCM4006 
N82S226 
SN54187 
SN74187 
MC4004 
MC4304 
SN5481A 
SN7481A 
9341 
MC8341' 
MC9341 
DM54181 
DM74181 
RC9341 
RM9341 
54181 
74181 
54181 
74181 
SN54181 
SN74181 
MCM4056 
N93410 
54S301 
74S301 
SN54S300 
SN54S301 
SN74S300 
SN74S301 
5530 
6530 
6531 

1287 

1252 

The manufacturers report their devices can be used as direct replacements. 

93411 

.93412 

93415 

93415A 

93416 

93417 

934183 

9342 

93421 

93425 

93425A 

93426 

Performance, details often differ, so compare the specifications conSidering your requirements. 

JC MASTER 1978 

National 

NEC Micro 
Raytheon 

Sig~etics 
TI 

Intersil 
TI 

AMI 
Fujitsu 
Intel 
Motorola 
NEC Micro 
Raytheon 

RCA 

Signetics 
TI 

Fujitsu 
Intel 
Signetics 
TI 

Harris 
Intel 
Intersil 
MMI 
NEC Micro 
Signetics 
TI 

HarriS 

National 

NEC Micro 
TI 

TI 

AMD 
ITT 
Motorola 

National 

Raytheon 

Signetics 

TI 

MMI 

National 

Raytheon 

Signetics 
TI 

AMI 
Intel 
RCA 

TI 
Intel 
Signetics 
TI 

Harris 
Intel 
Intersil 
MMI 

DM54S206 
DM745206 
}lP8220+3 
RC5330 
RM5330 
82S17 
SN54S200A 
SN54S201 
SN74S200A 
SN74S201 
IM5600 
SN54S214 
SN74S214 
54015 
M8M93415 
2115 
MCM93415 
}lPB2205 
RC5500 
RM5500 
MWS5001 
MWS5501 
N82S10 
SN54S314 
SN74S314 
MBM93415A 
2115A 
93415A 
SN54S314A 
SN74S314A 
HPROM1024A 
3601 
IM5603 
630,0 
}lPD403 
N82S126 
SN54S387 
SN74S387 
HM7610 
HM7610A 
5SOO 
6300 
DM54S387 
DM74S387 
}lPB403 
SN54S387 
SN74S387 
SN54H183 
SN74H183 
9342 
ITT74182 
MC8342 
MC9342 
DM54182 
DM74182 
RM9342 
54182 
74182. 
54182 
74182 
SN54182 
SN74182 
5531 
6531 
DM54S200 
DM74S200 
RC5340 
RM5340 
N82S16 
SN54S200A 
SN54S201 
SN74S200A 
SN74S201 
54025 
2125 
MWS5001 
MWS5501 
SN54S214 
2125A 

1032 

1418 

1252 

1192 
1200 
124e . 
1252 
1264 
1264 
1462 

1032 

93425 
SN54S214A 
SN74S214 
HPROM1024 
3621 
IM5623 
6301 1252 -

1955 



~t,IC MASTER 
Manufacturer I Replacement Ie Master ~:~acturer I :=~~nt Device 

Ie Master :~:Cturer I :::ement Device 
Ie Master ~~~acturer I :=:ement Device 

Ie Master 
Device ' Source Device Page Page Pig- Page 

fairchild (cont'd) 93453 NEe Micro IlPB426 1470 9366 Raytheon RM9366 9394 Motorola MC9394 
93487 TI SN54H87 54193 Signetics 5494 

SN74H87 74193 7494 
93426 Signetics N82S129 9349 Raytheon 54180 Signetics 54193 TI SN5494 

TI SN54S287 74180· 74193 SN7494 
SN74S287 Signetics 54180 TI SN54193 9395 ITT ITT7495A 

93427 Harris HM7611 1192 74180 SN74193 Motorola MC8395 
HM7611A 1200 TI SN54180 9368 Mitel MD4368 MC9395 

MMI 5301 1248 SN74180 937 National DM937 National DM5495 
6301 1252 935 National DM935 9375 ITT ITT7475 DM7495 

National DM54S287 1264 9350 
" 

SN54290 Motorola MC9375 Signetics 5495 
DM74S287 1264 SN74290 National DM5475 7495 

TI SN54S287 9352 ITT iTT7442 DM7475 TI SN5495A 
SN74S287 Motorola MC8352 Signetics 5475 SN7495A 

93433 Motorola MC4004 MC9352 7475 9396 ITT ITT7496 
TI SN83433 National DM5442 TI SN5475 Motorola MC8396 

SN93433 DM7442 SN7475 MC9396 
.93434 Intersii IM5600 Signetics 5442 9377 Motorola MC8377 National DM5496 

MMI 5230 1252 7442 Me9377 DM7496 
6~30 1252 TI SN5442 National DM54lS77 Signetics 5496 

Motorola MCM4002 SN7442 DM74lS77 7496 
National DM5487 9353 ITT 1TT7443 TI SN5477 TI SN5496 

DM7488 Motorola MC8353 SN7477 SN7496 
Signetics 8223 MC9353 9380 ITT 1TT7480 9409 AMD AM2901A 
TI SN5488A . Signetics 5443 Motorola MC8380 Fairchild 2901A 

SN7488A 7443 MC9380 Motorola MC2901 
93435 MMI 5560 TI SN5443 Signetics 5480 National IDM2901A 

6560 

"AA I 
SN7443 

I 

"AQn 

I 
1656,1680 

Motorola MC4064 9354 ITT ITT7444 TI SN5480 NEC Micro IlPB2901 1850 I. 
TI SN7489 Motorola MC8354 SN7480 Raytheon AM2901A 

93436 Hatria .HNi762i I I If" MC9354 9382 in iTi7462 Signetics MI"'<:l:IUl 

HM7621A 1202 Signetics 5444 Motorola MC8382 944 National DM944 
Intel 3602 7444 MC9382 945 National DM945 
Intersi! IM5604 TI SN5444A National DM7482 946 National DM946 
MMI 5305 1248 SN7444A TI SN5482 948 National DM948 

6305 1252 9355 Motorola MC8355 SN7482 949 National DM949 
National DM54S570 9356 TI SN54293 9383 ITT ITT7483 95H90 Plessey SP640 

OM74S570 1266 SN74293 Motorola MC8383 95H91 Plessey SP641 
Signetics 825130 9357 Motorola MC8357 MC9383 95H92 Plessey SP642 . 

\ TI SN54S270 MC9357 NatJorial DM5483 95H93 Plessey SP643 
SN74S270 9357A ITT lTT7446A DM7483 96102 National DM9602 

93438 Hania HM7640 1192 Motorola MC9357A Signetics 5483 96S02 National DM8602 
HM7640A 1204 National DM5446A 7483 DM9602 

MMI 5340 1563 DM7446A TI SN5483A 9600 AMD 9600 
6340 1252 Signetics 7446 SN7483A 9601 AMD 9601 

National OMnS295 1270 TI SN5446A 9385 National DM5485 ITT lTT9601 
OM87S295 1270 SN7446A DM7485 Motorola MC9601 

NEC Micro jJ.P8405 93578 ITT ITT7447A 9386 TI SN54LS266 National DM8601 
TI SN54S475 Motorola MC9357B SN74lS266 DM9601 

SN74S475 National DM5447A 939 National DM939 Raytheon RF8601 
93446 Harris HM7621 1192 DM7447A 9390 ITT ITT7490 RF9601 

HM7621A 1202 Signetics 7447 Motorola MC8390 TI SN29601 
Intal 3622 TI SN5447A MC9390 9602 AMD 9602 
MMI 5306 1248 SN7447A National DM5490 ITT ITT9602 

6306 1252 9358 ITT 1TT7448 DM7490 Motorola MC9602 
National OM54S571 1266 Motorola MC8358 Signetics 5490 National DM8602 

OM74S571 1266 MC9358 7490 DM9602 
Signetics 828131 National DM5448 TI SN5490A Raythaon RF8602 I 

93448 Harris HM7641 1192 DM7448 SN7490A RF9602 

I 
HM7641A 1204 Signetics 7448 9391 ITT ITT7491 ·9603 ITT ITT74121 

MMI 5341 1563 TI 8N5448 Motorola MC8391 Motorola MC8603 
6341 1252 SN7448 MC9391 MC9603 

National OM77S296 1270 9359 Motorola MC8359 National DM5491 National DM54121 
OM87S296 1270 MC9359 DM7491 DM74121 

NEC Micro IlPB425 1466 TI SN54293 Signetics 5491 Signetics 54121 
TI SN54S474 936 National DM936 7491 74121 

SN74S474 9360 AMO 9360 Tt SN5491A TI SN54121 
9345 ITT ITT7445 ITT ITT74192 SN7491A SN74121 

Motorola MC9345 Motorola MC8360 9392 ITT ITT7492 961 National DM961 
National DM5445 MC9360 Motorola MC8392 9614 AMD 9614 

DM7445 National DM54192 MC9392 ITT ITT9614 
Raytheon 5445 DM74192 National DM5492 TI SN55114 

7445 Raytheon RC9360 DM7492 SN75114 
Signetics 5445 RM9360 Signetlcs 9392 9615 AMD 9615 

7445 54192 TI SN5492A ITT ITT9615 
TI 5N5445A 74192 SN7492A TI SN55115 

SN7445A Signetics 54192 9393 ITT ITT7493 SN75115 
93452 MMI 5352 1563 74192 Motorola MC8393 \ 9616 AMD 9616 

6352 1252 TI SN54192 MC9393 9617 AMD 9617 
National OM54S572 1266 8N74192 National DM5493 96176 Motorola MC83176 

OM74S572 1268 9366 AMD 9366 DM7493 962 National DM962 
NEe Micro jJ.PB406 1470 ITT ITT74193 Signatics 5493 9620 AMD 9620 

93453 MMI 5353 1563 Motorola MC8366 7493 9621 AMD 9621 
6353 1252 MC9366 TI SN5493 Raytheon RC9621 

NatIonal OM54S573 1268 National DM54193 SN7493 RM9621 
DM74S573 1268 DM74193 9394 Motorola MC8394 9622 Raytheon RC9622 

• Discontinued 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on. the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
. .....,..., \ RepIIcement ICMllter Manufac1urer \ Replacement IC Master Manufacturer I Replacement IC Master ~~i~~acturer I ~~~~ement Device 

IC Master 
DevIce Source DevIce page D4mce Source Device Page Device Source Device Page Page 

Fairchild (cont'd) 9948 TI SN15848 +R06-2048 AMI S8773 +HD4019 National. CD4019 
SN15948 RCA CD4019 

9949 TI SN15849 Harris Semiconductor I·H04020 
sss SCL4019 

9622 Raytheon RM9622 SN15949 National CD4020 

963 National DM963 9950 Raytheon RM950 RCA CD4020 
9637 Motorola MC3486 TI SN15850 HA-2055 Datel AM-405-2 SSS SCL4020 

9638 Motorola MCS487 SN15950 HA-2065 Datel AM-406-2 I+HD4021 National CD4021 

9640 AMD AM26S10 9951 Raytheon RM951 HA-2425 Datel SHM-IC-1 393 RCA CD4021 
Motorola MC3440 TI SN15851 HA-2500 Intersi! HA2500 i SSS SCL4021 

MC3443 - SN15951 HA-2502 Intersi! HA2502 !+HD4022 National CD4022 

TI AM26S10 9961 Raytheon RM961 HA-2505 Datel AM-450-2 '1 RCA CD4022 

9641 AMD AM26S11 TI SN15861 Intersil HA2505 I SSS SCL4022 
TI AM26S11 SN15961 HA-2520 AD AD509 ,+HD4023 Motorola MC14023 

9664 Signetics 7524 9962 Hitachi HD2207 Intersil HA2520 

I.H0402' 

National CD4023 
TI SN75492 Raytheon RM962 HA-2522 AD AD509 RCA CD4023 

9665 Exar XR2201 TI SN15862 Intersil HA2522 SSS SCL4023 
Motorola MC1411 SN15962 HA-2525 . AD AD509 National CD4024 
SGS 12O1 9963 Raytheon RM963 Datel AM-452-2 RCA CD4024 
'Signetics NE5501 TI SN15863 Intersil HA2525 SSS SCL4024 

ULN2001 SN15963 HA-2600 Intersil HA2600 +HD4025 Motorola MC14025 
7525 HA-2602 Intersil HA2602 National CD4025 

Silicon G SG2OO1 Ferranti Electric HA-2605 Datel AM-460 RCA CD4025 
Sprague ULN-2001 HA-2620 Intersil HA2620 SSS SCL4025 
TI ULN2oo1 HA-2622 Intersil HA2622 +HD4027 Nati.onal CD4027 

9666 Exar XR2202 ZN425 Datel ADC-MC8B HA-2625 AD AD507 RCA CD4027 
Motorola MC1412 Datel AM-462-2 SSS SCL4027 
SGS L202 Fujitsu HA-2640 National LM143 +HD4028 National CD4028 
Signetics NE5502 HA-2645 Datel AM-4~-2 RCA CD4028 

ULN2002 National LM343 SSS SCL4028. 
Silicon G SG2002 MB2114 NEC Micro J-lPD2114 1489 HA"2650 Exar XR1558 +HD4029 National, CD4029 
Sprague ULN-2002 MB7054 NEC Micro I1PB426 . 1470 HA-2665 Exar XR1458 RCA CD4029 
TI ULN2002 MB7055 Signetics N82S2708 HA-2720 Fairchild I1A776 SSS SCL4029 

9667 Exar XR2203 MB7057 NEe Micro I1PB403 1462 Intersil 8021 +HD4030 National CD4030 
Motorola MC1413 MB7059 NEC Micro I1PB406 1470 HA-2905 Datel AN-490-2 RCA CD4030 
SGS 1203 MB8101 NEe Micro I1PD2101AL 1424 TI TL089 CD4070 
Signetics NE5503 MB8107 NEe Micro I1PD411 1375 HA-4741 Exar XR4741 SSS SCL4030 

ULN2003 MB8111 NEe Micro I1PD2111AL 1433 Raytheon HA4741 +HD4035 National CD4035 
Silicon G SG2003 MB8114 Tl TMS4045 HA1488 Signetics MC1488 RCA CD4035 
Sprague ULN-2003 MB8116 NEe MIcro 11PD416 1402 +HD14518 RCA CD4518 I SSS SCL4035 
TI ULN2003 MB8224 NEe Micro I1PD4t4 1395 SSS SCL4518 I+HD4040 National CD4040 

S5SS EXar XR2204 MB8227. H!C MIcro :xPD414A +HOt45?O RCA C04520 RCA C04040 
Motorola MC1416 1395,1488 SSS SCL4520 SSS SCl4040 
Signetics NE5504 MB8308 NEC Micro I1PD2308 1478 +HD14529 RCA CD4052 tHD4042 National CD4042 

ULN2004 MB8515 AMD 2708 HD1489 Signetics MC1489 SSS SCL4042 
Silicon G SG2004 EA EA2708 HD1489A Signetics MC1489A +HD4049 National CD4049 
Sprague ULN-2004 Intel 2708 +HD4000 Motorola MC14000 RCA CD4049 
TI ULN2004 Mostek MK2708 RCA CD4000 SSS SCL4049 

9930 Hitachi HD2204 Motorola MCM2708 SSS SCL4000 +HD4050 National CD4050 
Raytheon RM930 National MM2708 +HD4001 Motorola MC1400l RCA CD4050 
TI SN15830 TI TMS2708 National CD4001 SSS SCL4050 

SN15930 MB93415 NEe Micro J-lPB2205 1418 RCA CD4001 +HD4066 National CD4066 
9932 Hitachi HD2201 SSS SCL4001 RCA CD4066 

Raytheon RM932 General Instrument +HD4002 Motorola MC14002 SSS SCL4066 
TI SNl5832 National CD4002 HD4702 Fairchild F4702 

SN15932 RCA CD4002 HD54COO National MM54COO 
9933 HitaChi HD2202 AY1-0212 AMI 550242 SSS SCL4002 HD54C02 National MM54C02 

Raytheon RM933 AYl-2006 AMI S10131 +HD4006 RCA CD4006 HD54C04 National MM54C04 

TI SN15833 +AY5-l0l2 TI TMS6011 SSS SCL4006 HD54C08 National MM54C08 

SN15933 AY5-1013A AMI S1883 354,1587 +HD4007 Motorola MC14007 HD54C10 National MM54C10 
9935 Hitachi HD2208 SMC COM2502H National CD4007 HD54C107 National MM54C107 

Raytheon RM935 Western TR1402 RCA CD4007 HD54C14 National MM54C14 

Tl SNl5835 TRl602 SSS SCL4007 HD54C151 National MM54C151 
SN15935 AY5-2376 SMC KR2376 +HD4008 RCA CD4008 HD54C154 National MM54C154 

9936 Hitachi HD2206 AY5-3507 Plessey I1P3202 +HD4011 National CD40ll HD54C157 National MM54C157 
Raytheon RM936 AY5-3600 SMC KR3600 RCA CD4011 HD54C160 National MM54C160 
TI SN15836 +DL9-1402 SGS M141 SSS SCL4011 SSS SCL4160 

SN15936 Signetics 250~ +HD4012 Motorola MC14012 HD54C161 National MM54C161 
9937 Raytheon RM937 +DL9-l403 'SGS M136 National CD4012 SSS SCL4161 

Tl SN15837 +DL9-l404 SGS M130 RCA CD4012 HD54C162 National MM54C162 
SN15937 M14l SSS SCL4012 SSS SCL4162 

9941 Raytheon RM941 RA3-4402 EMM/Semi 4402 +HD4013 Motorola MC14013 HD54C163 National MM54C163 
TI 5Nl584l +RA9-1101 Intersi! IM7501 National CD4013 SSS SCL4163 

SN15941 IM7511 RCA CD4013 HD54C164 National MM54C164 
9944 Hitachi HD2209 Mostek MK4007 SSS SCL4013 HD54C165 National MM54C165 

Raytheon RM944 +RA9-ll03 Signetics 1103 .HD4014 National CD4014 HD54C173 National MM54C173 
TI SN15844 .ROl-2048 AMI S8773 RCA CD4014 HD54C174 National MM54Ci74 

SN15944 R03-16384 AMI S8996 SSS SCL4014 HD54C175 National MM54C175 
9945 Hitachi HD2205 EMM/Semi A03-16384 +HD4015 National CD4015 HD54C192 National MM54C192 

Raytheon RM945 R03-4096 EMM/Semi R03-4096 RCA CD4015 HD54C193 National MM54C193 
TI SNl5845 R03-5120 EMM/Serni R03-5120 SSS SCL4015 HD54C195 National MM54C195 

SN15945 R03-8316 EMM/Semi R03-83l6 +HD4017 National CD4017 HD54C20 National MM54C20 
9946 Hitachi HD2203 Mostek MK31 000 RCA CD4017 HD54C200 National MM54C200 1355 

Raytheon RM946 R03-93l6 Mostek MK34000 SSS SCL4017 HD54C221 National MM54C221 
TI SNl5846 R05-2240 Mostek MK2302 +HD4018 National CD4018 HD54C30 National MM54C30 

SN15946 R05-8192 AMI S8865 RCA CD4018 HD54C32 Nattonal MM54C32 
9948 Raytheon RM948 +R06-l024 AMI S8773 SSS SCL4018 HD54C42 National MM54C42 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications conSidering your requirements .. 
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Ie MASTER 
Manufacturer I Replacement . IC Master 
Device . Source DeVICe Page 

Harris Semiconductor (cont'd) HD74C174 Nat;onal 
HD74CH5 Fairchild 

National 
HD74C192 Fairchild 

National 
RCA 

H074C193 Fewchild 
National 

i RCA 
I H074 C 195 Fairchild 

H054G48 
HD54C73 
HD54C74 
HD54C7 6 
H054C83 
H054C85 
HD54C86 
HD54C89 
HD54C90 
HD54C901 
HD54C902 

t'-iationai 
National 
National 
N;:>/I('\n;,1 

National 
National 
"Iationa! 
National 
Nalional 
National 
Nalional 

MM54C48 
MM54C73 
MM54C74 
MMc;4C76 

MM54C83 
MM54C85 
MM54C86 
MM54C89 
MM54C90 
MM54C901 
MM54C902 
M~,154C903 

MM54C904 
MM54C906 
MM54C907 
MM54C914 
MM54C922 
MM54C923 
MM54C925 
MM54C926 
MM54C927 
MM54C928 
MM54C93 
MM54C95 
IM610l 
IM6101A 
IM6101C 
IM6402 
IM6402A 
IM6402C 
IM6403 
IM6403A 
IM6403C 
MM70C95 

1352 National 

I-1D54C903 Nat'ona! 
HD54C904. Nat:onal 
HD54C906 National 
HD54C907 Nalional 
HD54C914 National 
HD54C922 National 
HD54C923 National 
HD54C925 National 
HD54C926 Nalional 
HD54C927 National 
HD54C928 NaMnal 
HD54C93 . National 
HD54C95 National 
HD6101 Intersil 
HD6101A Intersil 
HD6101C Intersil 
HD6402 Inters!1 

HD6402A Intersil 
HD6402C Intersil 
HD6403 Intersil 
HD6403A Intersil 
HD6403C Int€'rsil 
HD70C95 l'oJatlon3f 
HD70C97 Natio'1al 
HD74COO National 

RCA 
HD?4C02 Nationa! 

RCA 

Motorola 
"'~at~onal, 

. MM70C97 

MM54C95 
MM74COO 
CD4011 
MM74C02 
CD4001 
F4069 
SIL4069 
MC14069 
CD40fi9 
MM74C04 

NEe Arr,B,'ea I'PD4069 
RCA. CD4069 

HD74C08 
HD74Cl0 

HD74Cl07 
HD74C14 

HD74C151 
HD74C154 
HD74C157 
HD74C160 

H074C161 

HJ74C162 

HD74C163 

H074C164 
HD74C165 
HD74C173 

I 
HD74C174 

So:dron 

SSS 

~ t b ,os 11. a 
National 
National 
RCA 
National 
National 
SSS 
National 
National 
National 
Fairchild 
National 
SSS 
Fairchild 
Natlorta! 
SSS 
Fairchild 
National 
SSS 
Fairchild 
National 
SSS 
National 
National 
Fairchild 
Mltel 
Motorola 
National 

R~' VM 

Solitron 
SSS 
Fairch!id 

• Discontinued 

CM4069 
SCL4069 
TP4069 
~C4069 i 

MM74C08 
MM74Cl0 
CD4023 
MM74Cl07 
MM74C14 
SCL4584 
MM74C151 
MM74C154 
MM74C157 
F40160 
MM74C1S0 
SCL4~ 60 
F40161 
MM74C161 
SCL4 1 61 
F40162 
MM74C162 
SCL4i62 
F40163 
MM74C163 
SCL4163 
MM74C164 
MM"14C165 
F4076 
SIL4076 
MC14076 
C04076 
MM74C173 
CD4076 
CM4076 
SCL4076 
F40174 

HD74C20 National 
RCA 

HD74C200 National 
1 HD74C22~ 

HD74C30 
HD74C32 
HD74C42 

HD74C48 
HD74C73 
HD74C74 

HD74C76 

HD74C83 
HD74C85 

Nationa! 
National 
National 
National 
RCA 
National 
National 
National 
RCA . 

National 
RCA 
National 
Fairchild 
National 

HD74C86 National 
HD74C89 National 
HD74C90 Nationa! 
HD74C901 National 
HD74C902 National 
HD74C903 National 
HD74C904 National 
HD74C906 National 
HD74C907 National 
HD74C914 National 
HD74C922 National 
HD74C923 National 
HD74C925 National 
HD74C926 National 
H074C927 National 
H074C928 National 
H074C93 National 
HD74C95 National 
HD80C95 National 
HD80C97 Fairchild 

HI1818 
HI1828 

H'S04' 1 

HI5042 
HI5044 
HI5045 
HI5046 
HI5047 
HJ5048 
HI5049 
HI5050 
HI5051 
Hi506 

HI50M 

HI507 

HI507A 

HI508 
HI508A 
HI509 
HI509A 
HM5101 
HM6100 
HM6100A 
HM6100C 
HM650i 

/ 

National 

RCA 
RCA 
intersd 
, te 51 In r.1 

Intersil 
Intersll 
Intarsil 
Intel'sll 
jntersll 
Intersil 
Intarsil 
Intersil 
Intersil 
Datel 
Intarsll 
RCA 
SlllConlx 
Datal 
Teledyne P 
Datei 
RCA 
Siliconix 
Datel 
Taledyne P 
RCA 
Datel 
RCA 
Datel 
AMI 
Intersil 
Intersll 
Intarsil 
AMi 
Intel 

NEe Micro 

te Master 
Page 

Manufacturer i Replacement 
Device ! Source Device 

Ie Master 
Page 

Hrv16501 

HM6504 

HM6508 

HM6514 
HM6518 

RCA 

AMD 
Mostak 
AMI 
Intal 

CPD1822 
MWS504C1 

9145 
MK.4104 
56508 
2125 

Intersi! IM6508 
National MM74C929 
NEC Micro ",P06508 
Intel 2114 
AMI S6518 

1046 

1363

1 
1488 

I 

F40175 
MM74C175 
F40192 
MM74C192 
CD40192 
F40193 
MM74C193 
CD40193 
F40195 
MM74C195 
MM74C20 
CD4012 
MM74C2oo 1355 HM6551 

Intersil 
National 
Intersi! 
National 
Intarsil 
AMD 
MMI 

IM6518 
MM74C930 
IM6551 -
MM74C920 
IM6561 
AM27S09 
5330 

13~1 
~v1~\I~74C22' 

HM6561 
HM7602 

HM7603 

National 

Signetics 
'TI 

MMI 

6330 
DM7577 
DM8577 
N82S23 
SN54S188 
SN74S188 
5331 

.1361 

1248 
1252 

1248 
1252 

Manufacturer i Replacement 
Device I Source t)t,v!!:e 

1C Master 
Page 

HM7642 rfationai DM74S572 

NEC Micro !J.PB406 
Signetics 82S136 

HM7643 

MM' 

National 

NEC Micro 
S'vnetics 

HPROM0512T! 

HPROM10241nlei 
MMI 

Signetics 
TI 

HPROM1024A Fairchild 
Intel 

intersi! 
MMI 

31325 
5353 
6353 
OM545573 
DM74S573 
pPB426 
623~ 37 
S~·~5·~ 1 86 
SN74~86 

3621 
5301 
6301 
N82S129 
SN54S287 
SN74S287 
93416 
M3601 
3601 

IM5603 
5300 
6300 

NEC Micro !lPB403 
Signetics N82S126 
TI SN54S387 

1268 
1470 

1563 
1252 
1268 
1268 
1470 

1248 
1252 

1248 
1252 
1462 

MM74C30 
MM74P2 
MM74C42 
CD4028 
MM74C48 
MM74C73 
MM74C74 
CD4013 
MM74C76 
CD4027 
MM74C83 
F40085 
MM74C85 
MM74C86 
MM74C89 
MM74C90 
MM74C901 
MM74C902 
MM74C903 
MM74C904 
MM74C906 
MM74C907 
MM74C914 
MM74G922 
MM74C923 
MM74C925 
MM74C926 
MM74C927 
MM74C928 
MM74C93 
MM74C95 
MM70C95 
F40097 
MM70C97 
MM80C97 
CD4051 
CD4052 
ii-i5040 
IHS041 

13521 HM7610 

Signetlcs 
TI 

Inte! 
Inters:! 

6331 
N82S123 
SN".4S288 
SN74S288 
3601-1 I

·HPROM2048Fairchild 
Intarsi! 
Signetics 

S!'-!?4S387 
93446 
IM5624 
N82$131 

1151./ 

HM7611 

HM7620 

IH5042 
IH5044 HM7621 
IH5045 
IH5046 
IH5047 
IH5048 
lH5049 
IH5050 
IH50S1 
MV-1606 HM7640 
IH5060 
C04067 
DG506 
MX-l606 
4552 I 
MVD-807 

I C04097 
DG507 
MXD-807 
4551 HM7641 
CD4051 
MX-808 
CD4052 
MXD-409 
S5101 1041 
IM61 00 
IM6l00A 
IM6100C 
$5101 1041 HM7642 
2101 
5101 
",PD5101 1438 

MMI 5300 1248 
6300 1252 

National DM54S387 1264 
DM74S387 1264 

NEC Micro ",PB.403 1462 
Signetlcs N82S126 
TI SN54S387 

Intel 
Intarsil/ 

MM' 

National 
Signetics 
TI 

Intal 

MM' 

National 

SN74S387 
3621-1 
IM5623 
5301 1248 
6301 1252 
DM7574 
82S129 
SN54S287 
SN74S287 
3602 
5305 
6305 

1248 
1252 

DM54S570 
DM74S570 1266 

Signe\iCS 82::; 130 
TI SN54S"70 L 

SN74S270 
Intel 3622 

MM' 5306 1248 
6306 1252 

National DM54S571 1266 
DM74S571 1266 

Signatics 82S131 
TI SN54S370 

SN74S370 
Intel 3604 
MMI 5340 1563 

6340 1252 
Motorola MCM7640 
National DMnS295 1270 

DM87S295 1270 
NEC Micro ",P8405 
RCA CD40032 
TI SN54S475 

SN74S475 
Intal 3624 
MMI 5341 1563 

6341 1252 
Motorola MCM7641 
National DMnS296 1270 

DM87S296 1270 
NEC Micro ,....PB42S 1466 
TI SN54S474 

SN74S474 
!nt€ll 3605 
MMI 5352 f563 

6352 1252 
National DM54S572 1268 

HPROM2048A AMD 
Fairchild 
Signetics 

HPROM82561ntersii 
MMI 

National 

AM27S08 
93436 
N82S130 
IM5600 
5330 
6330 
DM7S77 
DM8577 

Signetics N82S23 
TI SN54S188 

SN54 18i: 

HROM1024 TI 

SN74S188 
SN74188 
SN74187 

Hitachi America, Ltd. 

HA1137 
HAll97 
HD10101 

HD10102 

H0101 04 

HD10l05 

HD10106 

HD10107 

HD10109 

Sanvo 
Sanyo· 
Fairchild 

, LA7230 
LA1240 
F10101 

Motorola Me 1()1 01 

I' 'v ""ri'eirca f' 1 1 ~E(' , D8 0 0 1 
Plessay SPiOl01 
Signetics 10101 
Fairr.hild Fl0102 
Motorola MC10102 
NEC America pPB10102 
Plessay SP10102 
Slgne~;cs 10102 
Fairchild Fl0104 
Motorola MC10104 
Plessey SP10104 
Signetics 10104 
Fairchild F10105 
Motoro!a MC10105 
National OM10105 
NEC Af"ienca !,-PB10105 
Pl€lssey SP10105 
Signetlcs 10105 
Fairchild F10l0S 
Motorola MC'Ol06 
National DM10106 
NEe America ,....P810106 
Plessey SP10106 
Signatics 10106 
Falrch:ld F10l0? 
~~~atorc:3. ~1C10~07 

N::C Amenca !J.PB10107 
Ple5say SPiOl0? 
Signetics 10107 
Fairer"liid Fl0109 
Motorola MC10109 
National DM10109 
~~EC /' .. .ri'fj "jCa ,!PB1:J"J9 

1151 

1248 
1252 

I 

Bold face device numbers Indicate manufacturers data is provided in the Ie Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 

=::turer I ~~~~:ement Device 
IC Master 

Page 

Hitachi America, Ltd. (cont'd) 

H010l09 

HD10110 

HD10l11 

Plessey 
81gnetics 
Fairchild 
Motorola 
NEG Amenca 
Plessey 
8ignetics 
Fairchild 
Motorola 

8Pl0l09 
10109 
Fl0ll0 
MC10110 
,",PB10l10 
SP10ll0 
10110 
Fl0111 
MC10111 

National DM10111 
NEG America ).lPB10ll1 
Plessey 8Pl0111 
8ignetics 10111 

H010116 Fairchild Fl0116 
Motorola MC10116 
National OM10116 
Plessey SP10116 
Signetics 10116 

H010117 Fairchild F10117 
Motorola MC101-17 
National DM10117 
NEG America ,",PB10117 
Plessey 8Pl0117 
Signetics 10117 

H010118 Fairchild F10118 
Motorola MC10118 
National DM 10118 
NEG Amenca "PB10118 
Plessey SP10118 
Signetics 10118 

HD10119 Fairchild Fl0119 
Motorola MC 1 0119 
National 
Plessey 
8ignetics 

H010121 Fairchild 
Motorola 
Natio,'la; 
Plessey 
Signetics 

HD10124 Fairchild 

OM10119 
SP10119 
10119 
F10121 
MC10121 
::;M~ C~ 2~ 

SP10121 
10121 
F10124 

Motorola MC10124 
National DM10124 
NEG America p.PB10124 
Plessey SP10124 
Signetics 10124 

HD10125 Fairchild Fl0125 
Motorola MC10125 
Plessey SP10125 
Signetics 10125 

H010130 'Fairchild F10130 
Motorola MC10130 
Plessey SP10130 
Signetics 10130 

HD10131 Fairchild Fl0131 
Motorola MC10131 
NEG America ,",PB10131 
Plessey SP10131 
Signetics 10131 

HD10132 Fairchild Fl0132 
Motorola MC10132 
Signetics 10132 

HD10133 Fairchild F10133 
Motorola MC10133 
NEG America ,...PB10133 
Plessey 8Pl0133 
Signetics 10133 

HD10134 Fairchild F10134 
Motorola MC10134 
Plessey 8Pl0134 
Signetics 10134 

H010136 Fairchild F10136 
Motorola MC10136 
Plessey 8P10136 
Signetics 10136 

H010145 Fairchild' Fl0145 
Motorola MC10145 
Plessey SP10145 
Signetics 10145 

HD10148 NEG Amenca "PB10148 
Plessey SP10148 
Signetics 10148 
TI SN10148 

• Discontinued 

~a::Cturer I ~:~~ment Device 
IC Master 

Page 

H010160 

H010161 

H010162 

HD10164 

HD10165 

HD10174 

HD10175 

'H010179 

I HD10180 

HD10181 

H074500 

H074S03 

HD74S04 

HD74SOS 

HD74S10 

Fairchild Fl0160 
Motorola MC10160 
Plessey SP10160 
Signetics 10160 
Fairchild Fl0161 
Motorola MC10161 
NEG America ,",PB10161 
Plessey SP10161 
Signetics 10161 
Fairchild Fl0162 
Motoro!a MC10162 
NEG Amenca ,",'PB10162 
Plessey SP10162 
Signetics 10162 
Fairchild F10164 
Motorola MC10164 
NEG Amenca ,",PB10164 
Plessey SP10164 
Signetics 10164 
TI SN10164 
Fairchild Fl0165 
Motorola - MC10165 
Plessey SP10165 
Signetics 10165 
Fairchild Fl0174 
Motorola MC10174 
NEG America ,",PB10174 
Plessey SP10174 
Signetic!, 10174 
TI SN10174 
Fairchild Fl0175 
Motorola MC10175 
Plessey SP10175 
Signetics 10175 
Fairchild Fl0179 
Motorola MC10179 
Plessey SP10179 
Signetics 10179 
Fairchild Fl0180 
Motorola MC10180 

Plessey 
Signetics 
Fairchild 
Motorola 
NEG Al'lt!rica 
Plessey 
Signetics 
Fairchild 
Hitachi 
Mitsubishi 
National 
Signetics 
TI 
Fairchild 
Mitsubishi 
National 
Signetics 
TI 
Fairchild 
Mitsubishi 
National 
Signetics 
TI 
Fairchild 
Mitsubishi 
National 
Signetics 
TI 
Fairchild 
MltsublShl 
National 
8ignetics 
TI 

;.:.f'B:01!!0 
SP10180 
10180 
Fl0181 
MC10181 
,",PB10181 
SP10181 
10181 
74S00 
HD74S00 
M5S000 
DM74S00 
74S00 
SN74S00 
74S03 
M5S003 
DM74S03 
74S03 
SN74S03 
74S04 
M5S004 
OM74S04 
74S04 
SN74S04 
74S05 
M5S005 
DM74S05 
74S05 
SN74S05 
74S10 
M5S010 
OM74S10 
74S10 
SN74S10 

HD74S11 Fairchild 74S11 
Mitsubishi M58011 
National DM74S11 
Signetics 
TI 

H074S112 Fairchild 

74S11 
SN74811 
748112 
M58112 
8N74S112 
DM748112 
748112 
SN74S112 
74S113 

MitsubiShi 
Motorola 
National 
Signetics 
TI 

HD74S113 Fairchild 

Manufacturer i Replacement 
Device ' Source Device 

IC Master 
Page 

HD74S 113 Mitsubishi 
Motorola 
"'atlonal 
Signetics 
TI 

HD74S114 Fairchild 
Mltsubishl 
National 
Signetics 
TI 

HD74S133 Fairchild 
Mitsublshi 
National 
Signetics 
TI 

HD74S134 Fairchild 
National 
Signetics 
TI 

HD74S135 Fairchild 
National 
Signetics 
TI 

H07 4S 140 Fairchild 
National 
Signetics 

-TI 

H074S15 Fairchild 
Mitsubishi 
National 
Signetics 
TI 

H014S15{ AMD 
Fairchild 
Mitsubishi 
National 
Signetics 
TI 

HD74S174 AMD 
Fairchild 
~Jbi<Sh; 

National 
Signetics 
TI 

HD74S175 AMD 
Fairchild 
Mitsubishi 
National 
Signetics 
TI 

HD74S181 AMD 
Fairchild 
Mitsubishi 
SignE\tics 
TI 

HD74S20 Fairchild 
Mitsubishi 
National 
Signetics 
TI 

HD74S22 Fairchild 
Mitsubishi 
National 
Signetics 
TI 

HD74S251 AMD 
Fairchild 
Mitsubishi 
National 
Signetics 
TI 

HD74S40 Fairchild 
Mitsubishi 
National 
Signetics 
TI 

HD74S64 Fairchlid 
National 
Signetics 
TI 

HD74S65 Fairchild 
National 
Signetics 
TI 

HD74S74 Fairchild 
MitsublShl 

MSSl13 
SN74S113 
DM74S113 
74S113 
SN748113 
748114 
M5S114 
DM74S114 
748114 
8N748114 
748133 
M58133 
DM748133 
748133 
8N748133 
74S134 
DM748134 
748134 
8N748134 
74813,5 
DM74S135 
748135 
SN748135 
748140 
DM748140 
748140 
8N748140 
74815 
M58015 
DM74S15 
74S15 
SN74S15 
SN74S151 
748151 
M5S151 
DM74S151 
748151 
SN748151 
SN748174 
748174 
~'5S17d 

DM74S174 
74S174 
SN74S174 
SN748175 
74S175 
M5S175 
OM74S175 
74S175 
SN748175 
SN74S181 
74S181 
M5S181 
74S181 
SN74S181 
74S20 
M5S020 
DM74S20 
74520 
SN74S20 
74522 
M5S22 
DM74S22 
74S22 
5N74522 
SN745251 
74S251 
M5S251 
DM74S251 
74S251 
SN745251 
74540 
M55040 
DM74S40 
74540 
SN74840 
74S64 
DM74864 
74S64 
8N74S64 
74S65 
DM74865 
74865 
8N74S65 
74874 
M58074 

HD74S74 TI 
HD74886 Fairchild 

HD7400 

HD7402 

National 
8ignetics 
TI 
Fairchild 
ITT 
Mitsubishi 
Motorol? 
National 
NEG America 
Raytheon 
Signetics 
TI 
Toshiba 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEG Amenca 
8ignetics 
TI 
TRW 

HD7403 , Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
8ignetics 
TI 

HD7404 

HD7405 

H07406 

HD7407 

HD7409 

HD7410 

TRW 
Fairchild 
ITT 
Mitsubishl 
Motorola 
National 
NEG Amenca 
Raytheon 
Signetics 
TI 
Toshiba 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Raytheon 
8ignetics 
TI 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Mitsublshi 
Motorola 
National 
8ignetics 
TI 
TRW 
Fairchild 
ITT 
Mltsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications conSidering your requirements. 
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SN74S74 
74S86 
DM74886 
74S86 
8N74886 
7400 
ITT7400 
M53200 
MC7400 
DM7400 
p.PB7400 
7400 
7400 
8N740o
TC7400 
7400 
7402 
1TT7402 
M53202 
MC7402 
DM7402 
).lPB7402 
7402 
SN7402 
7402 
7403 
1TT7403 
M53203 
MC7403 
DM7403 
7403 
7403 
SN7403 
7403 
7404 
ITT7404 
M53204 
MC7404 
DM7404 
).lPB7404 
7~· 

7404 
8N7404 
TC7404 
7404 
7405 
1TT7405 
M53205 
MC7405 
DM7405 
).lPB7405 
7405 
7405 
SN7405 
7405 
7406 
1TT7406 
M53206 
MC7406 
OM7406 
7406 
SN7406 
7406 
7407 
ITT7407 
M53207 
MC7407 
DM7407 
7407 
SN7407 
7407 
7409 
1TT7409 
M53209 
MC7409 
DM7409 
7409 
7409 
8N7409 
7409 
7410 
ITT7410 
M53210 
MC7410 
DM7410 
).lPB7410 

1959 



Ie MASTER 
Ie Master 

Page 

Hitachi America, Ltd. (cont'd) 

HD7410 Raytheon 
Signetics 
TI 

Toshiba 
TRW 

HD74107 Fairchild 

7410 
7410 
SN7410 
SN7427 
TC7410 
7410 
74107 
ITT74107 

HD74i1 

HD7412 

HD74121 

.HD74125 

I 14074126 

HD74132 

HD74136 

H07414 

HD74'47 

I HO"''' 

HD74150 

HD74i51 

ITT 
Mitsubishi 
Motorola 
National 

M53307 
MC74107 
DM74i07 

NEG America IlP874 i 07 
Signetics 74107 
TI SN74107 
Fairchild 
ITT 
National 
Raytheon 
Signetlcs 
Fairchild 
ITT 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
ITT 
~v1itsubish; 

Motorola 
National 
Signetics 

. TI 
TRW 
Fairchild 
Mitsublshi 
National 
Signetics 
TI 
Fairchild 
Mitsublshi 
·Natlonal 
Signetlcs 
TI 
FairCfllld 
Mitsublshi 
Motorola 
Nationat 
Signetlcs 
TI 
Motorola 
Raytheon 
TI 
TRW 
Fairchild 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
Mltsublshi 
National 
NEe Amenca 
Signetics 
TI 
Mitsubishi 
National 

7411 
ITT7411 
DM7411 
7411 
7411 
7412 
ITT7412 
7412 
7412 
SN7412 
7412 
74121 
ITT74121 
rv153321 
MC74121 
DM74121 
74121 
SN74121 
74121 
74125 
M53325 
DM74125 
74125 
SN74125 
74126 
M53326 
DM74126 
74126 
SN74126 
74132 
M53332 
MC74132 
DM74132 
74132 
SN74132 
MC74136 
74136 
SN74136 
74136 
7414 
M53214 
MC7414 
DM7414 
7414 
SN7414 
M53347 
DM74147 
/-lPB74147 
74147 
SN74147 
M53348 
DM74148 

NEe Amenca ).LPB74148 
Signetics 74148 
TI SN74148 
Fairchild 
M,tsublshi 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
TRW 
Fairchiid 
ITT 
Mitsubishi 
Motorola· 
Nation'll 

74150 
M53350 
MC74150 
DM74150 
IlPB74150 
741S0 
74150 
SN?4150 
74150 
74151 
ITT74151 
M53351 
MC74151 
DM74151 

• Discontinued 

Manufactureri Replacement 
Device ! Source Device 

Ie Master 
Page 

HD74151 

HD74156 

HD74157 

HD7416 

HD74160 

HD74161 

HD74162 

HD74163 

H074164 

HD74166 

NE.C America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
iTT 
Mitsubishi 
Motorola 
National 

Raytheon 
Signetics 
TI 
TRW 
AMD 
Fairchild 

/iPB74151 
74151 
74151 
SN74151 
74151 
74156 
ITT74i56 
M53356 
MC74156 
DM14156 
fi'?874~ 56 
74156 
74156 
SN74156 
74156 
SN74157 
74157 

iTT ITT74157 

Mitsubishl M53357 
Motorola MC74157 
National DM74157 
NEC America /iPB74157 
Raytheon 74157 
Slgnetics 741 57 
TI SN74157 
Fairchild 7416 
ITT ITT7416 

Motorola 
Nationai 
Sjgnetics 
TI 
TRW 
AMD 
Fairchild 
ITT 
Mitsubishl 
Motorola 
National 
Raytheon 
S,gnetics 
Ti 
TRW 
AMD 
Fairchild 
!TT 
Mitsubishi 
Motorola 
National 
NEe AMenca 
Raytheon 
Signetics 
TI 
TRW 
AMD 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 
AMD 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
Ti 
TRW 
AMD 
Fairchild 
ITT 

~!'5321€ 

MC7416 
DM7416 

SN7416 
7416 
SN74160 
74160 
ITT74160 
M53360 
MC74160 
DM74160 
74160 
74160 
SN74160 
74160 
SN74161 
74161 
1TT74161 
M53361 
MC74161 
DM74161 
p.PB74161 
74161 
74161 
SN74161 
74161 
SN74162 
74162 
ITT74162 
M53362 
MC74162 
DM74162 
74162 
74162 
SN74162 
74162 
SN74163 
74163 
ITT74163 
M53363 
MC74163 
DM74163 
74163 
74163 
SN74163 
74163 
74164 
74164 
ITT74164 

Mi!Subishi M53364 
National DM74164 
NEG Amenca /-lPB74164 
Raytheon 74164 
Signeltcs 74164 
TI SN74164 
Fairchild 74166 
Mitsubishi M53366 

DM74166 

HD74166 

HD7417 

HD74174 

HD74175 

HD74190 

HD74191 

HD74194 

HD74198 

HD7420 

HD7422 

HD7426 

Raytheon 
Signetics 
TI 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Signelics 
TI 

TRW 
AMD 
Fairchild 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 

74166 
74166 
SN74166 
7417· 
ITT7417 
M53217 
MC7417 
DM7417 
7417 
SN7417 
7417 
SN74174 
74174 
M53374 
MC74174 
DM74174 
74174 
74174 
SN74174 
SN74175 

Fairchild 74175 
Mitsubishi M53375 
Motorola MC74175 
National DM74175 
NEe America /-lPB74175 
Raytheon 741 75 
Signetics 74175 

Fairchild 
ITT .. 
Mitsubishi 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 

'Raytheon 
Signetics 
TI 
Fairchild 
ITT 
Mitsubish: 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 
Signetlcs 
T1 
Fairchild 
Mitsubishl 
National 

74180 
ITT74180 
M53380 
MC74180 
DM74180 
p.PB74180 
74180 
74180 
SN741BO 
74180 
74190 
ITT74190 
M53390 
MC74190 
DM74190 
74190 
74190 
SN74190 
74191 
ITT74191 
M53391 
MC74191 
DM74191 
74191 
74191 
SN74191 
SN74194 
74194 
ITT74194 
MC74194 
DM74194 
74194 
SN74194 
74198 
M53398 
DM74198 

NEC Amenca /-lPB74198 
Raytl1eon 74198 
Signetics 74198 
TI SN74198 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEe Amenca 
Raytheon 
Signetics 
TI 
Toshiba 
TRW 
Fairchild 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 

7420 
ITT7420 
M53220 
MC7420 
DM7420 
/-lPB7420 
7420 
7420 
SN7420 
TC7420 
7420 
7422 
7422 
SN7422 
7426 
ITT7426 
MC7426 
DM7426 

Manufacturer ; Replacement Ie Master 
Device Source Device Page 

HD7426 

HD7427 

HD7430 

HD7432 

HD7440 

I-1D7442 

HD7443 

HD7444 

I H07450 

HD7451 

HD7453 

HD7454 

Signetics 
TI 

TRW 
Fairchild 
Mitsubishi 
Motorola 
National 
Signetics 
Falrchlid 
ITT 
MltsiJb,sh, 
Motorola 
National 
NEe America 
Signetics 
TI 
TRW 
Fairchild 
ITT 
National 
Signetics 
TI 
I=airchild 
ITT 
Mitsubishl 
Motorola 
National 

7426 
SN7426 
7426 
7427 
M53227 
MC7427 
DM7427 
7427 
"1430 
ITT7430 
M53230 
MC7430 
DM7430 
IlPB7430 
7430 
SN7430 
7430 
7432 
iTT7432 
DM7432 
7432 
SN7432 
7440 
ITT7440 
M53240 
MC7440 
DM7440 

NEG Arm:mci:l /iPB7440 
Signetics 7440 
TI SN7440 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
NatIOnal 

7440 
7442 
ITT7442 
M53242 
MC7442 
DM7442 

NEC Amenca "PB7442 
Raytheon 7442 
Signetics 7442 
TI SN7442 
Fairchild 7443 
ITT ITT7443 
Mitsubishi M53243 
Motorola MC7443 
Raytheon 7443 
Signetlcs 7443 
TI' SN7443 
Fairchild 
ITT 
MitsublShl 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
ITT 
Mitsubishl 

7444 
ITT7444 
M53244 
MC7444 
7444 
7444 
SN7444 
7450 
ITT7450 
M5325<T 

Motorola MC7450 
National DM7450 
NEC AmerICa pPB7450 
Signetics 7450 
Ti SN7450 
TRW 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Signetlcs 
TI 
TRW 
Fairchild 
ITT 
Mitsublshi 
Motorola 
National 
NEe America 
Signetics 
Tl 
TRW 
Fairchild 
ITT 
Motorola 
National 
NEe America 

7450 
7451 
ITT7451 
MC7451 
DM7451 
JiPB7451 
7451 
SN7451 
7451 
7453 
ITT7453 
M53253 
MC7453 
DM7453 
IlPB7453 
7453 
SN7453 
7453 
7454 
ITT7454 
MC7454 
DM7454 
IlPB7454 

Signetics 7454 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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Manufacturer I Reptacement . IC Muter Manufacturer I Replacement IC Master Manufacturer I Replacement ICMaster Manufac:tUrer I Replacement 
Device SOurce Device Page Device Source oevice Page Device Source DeviCe Page DevIce Source Device 

\ 

Hitachi America, Ltd. (cont'd) HD7496 Signetics 7496 1702A Signetics 1702 2125 NEC Micro l-4PD2125 
TI SN7496 2H)1 AMD 2101 2146 AMI S146 
TRW 7496 EA EA21 01 2147 AMI S4019 

HD7454 TI SN7454 HM2114 TI TMS4045 Fujitsu MB8101 2308 EA EA2308 

TRW 7454 M6800 AMI 56800 1538,1548 Harris HM6501 1174 Fairchild 3508 

HD7460 Fairchild 7460 Fairchild F6800 Hitachi HM2A01 Fujitsu MB8308 

Mitsubishi M53260 Motorola MC6eoo National MM2101 Mostek MK30000 

Motorola MC7460 NEC Micro l-4PD2101 NEe Micro l-4PD2308 

National DM7460 Hughes Aircraft, Solid State Signetics 2101 2316 EA 2316 

NEG AmeriCa l-4PB7460 Synertek SY2101 EMM/Serni R03-8316 

Signetics 7460 Products TI TMS2101 GI R03-8316 

TI SN7460 TMS4039 Mostek MK31 000 

TRW 7460 HCMP1802 RCA CDP1802 2102 AMD 2102 MK34000 

HD7472 Fairchild 7472 HCMP1824 RCA CDP1824 9102 Motorola MCM68316 

ITT 1TT7472 HCMP1831 RCA CDP1831 EA EA2102 NEe Micro I1PD2316 

Mitsubishi . M53272 HCMP1832 RCA-- CDP1832 Fairchild 21L02 2401 Synertek SY2401 

Motorola MC7472 HCMP1833 RCA CDP1833 2102 ' 2405 AMI S1685 

National DM7472 HCMP1834 RCA CDP1834 Fujitsu MB8102 Synertek SY2405 

Signetics 7472 HCMP1852 RCA CDP1852 Intersil IM7552 2616 NEe Micro l-4PD2316 

TI SN7472 HCMP1853 RCA CDP1853 Mostek MK41 02 2708 AMD 2708 

TRW 7472 HCMP1854 RCA CDP1854 Natlonat MM2102 1300 EA EA2708 

HD7474 Fairchild 7474 HCMP1856 RCA CDP1856 NEC Micro l-4PD2102 Fairchild 2708 

ITT ITT7474 HCMP1857 RCA CDP1857 SGS M330 Fujitsu MB8518 

Mitsubishi M53274 HCMP1858 RCA CDP1858 Signetics . 21F02 Mostek MK2708 

Motorola MC7474 HCMP1859 RCA CDP1859 2102 Motorola MCM2708 

National DM7474 Synertek SY2102 MC27A08 

NEG AmeriCa I-IPB7474 Hybrid Systems 
SY51 02 MC2708 

Raytheon 7474 TI TMS2102 National MM2708 

Signetics 7474 TMS4033 TI TMS2708 

TI SN7474 ADC586-10 Teledyne S 8701 TMS4034 ' 3002 Signetlcs N3002 1868 

TRW 7474 ADC586-12 Teledyne S 8702 TMS4035 3101 AMD AM27S02 

HD7475 Fairchild 7475 ADC586-8 Teledyne S 8700 21~4 Fairchild 4096 3101 

ITT 1TT7475 Mostek MK4027 MMI 5560 

Mitsubishi M53275 
Intel 

MK4096 6560 

Motorola, MC7475 NEe Mtero I-IPD414 1395 National MM54S289 

National DM7475 2104A Fairchild M4027 1118 MM74S289 

Signetics 7475 1101 AMD 1101 Signetics 4027 NEC Micro l-4PB2089 

TI SN7475 Intersil IM7501 2107 NEe Micro l-4PD411 1375 l-4PB2289 

TRW 7475 IM7511 2107A TI TMS4030 Signetics N82S25 

HD7485 Fairchild 7485 Mostek ' MK4007 TMS4060 3101 

Mitsupisni M5~285 National MM1101 2~07B !=t.:jitsu 'MB81'1J7 Tf SN54S289 

Motorola MC7485 1103 AMI S146 Intersil 7280 SN74S289 

National DM7485 Fairchild 1103 National MM5280 1336 3102 Fairchild 93400 

NEG America !LPB7485 Hitachi HM3503 NEe Micro I-IPD411 1375 3104 Fairchild '93402 

Signetics 7485 Nortec 1103 TI TMS4060 3106 Fairchild 93421 

TI SN7485 Rockwell 1103 2111 AMD 2111 MMI 6531 

TRW 7485 Signetics 1103 EA EA2111 National MM74S200 

HD7486 Fairchild 7486 Synertek SY1103 Fujitsu MB8111 NEC Micro I-IPB2200 

ITT 1TT7486 1103A AMI S1103A National MM2111 Raytheon RC5340 

Mitsubishi M53286 Rockwell 1103A NEC Micro !LPD2111 RM5340 

Motorola MC7486 Synertek 1103A Signetics 2111 Signetics 82S16 

National DM7486 .,301 AMI S877.3 Synertek 5Y2111 TI SN545200A 

NEG AmeriCa I-IPB7486 1302 GI R05-1302 TI TM52111 SN54S201 

Raytheon 7486 1402 AMD 1402 TMS4042 SN74S200A 

Signetics 7486 AMI ~ S2502A 2112 AMD 2112 SN74S201 

TI SN7486 National MM1402 EA EA2112 3107 Fairchild 93411 

TRW 7486 Nortec 1402 Fujitsu MB8112 MMI 5530 

HD7490 Fairchild 7490 SGS M141 National MM2112 6530 

ITT ITT7490 Signetics 2502 SignetiCS 2112 National MM745206 

Mitsubishi M53290 Synertek SY1402 Synertek SY2112 NEC Micro I-IPB2206 

Motorola MC7490 1403 AMD 1403 TI TMS2112 Raytheon RC5330 

National DM7490 National MM1403 TMS4043 RM5330 

Signetics 7490 Nortec 1403 2114 AMI $4016 1035 Signetics S82S17 

TI SN7490 SGS M136 EMM/Send 2114 1078 74S01 

TRW 7490 Signetics 2503 Fairchild 2114 82517 

HD7492 Fairchild 7492 Synertek SY1403 Fujitsu MB8114 TI SN54S3oo 

ITT ITT7492 1404 AMD 1404 Harris HM6514 1178 SN54S301 

Mitsubishi M53292 National MM1404 Motorola MCM2114 SN74S300 

Motorola MC7492 Nortec 1404 NEe Micro /!PD2114 1489 SN74S301 

National DM7492 SGS M~30 Synertek SY2114 3110 TI SN74S214 

Signetics, 7492 Signetics 2504 TI TMS4045 SN74S314 

TI SN7492 Synertek SY1404 2115 AMI $4015 1032 3202 ,FairChild 93401 

TRW 7492 1405 AMD 140? Fujitsu Me8115 3207A NEC Micro l-4PD246 

HD7493 Fairchild 7493 Signetics 2505 NEe Micro I-IPD2114 1oUl9 Signetics 3207 

. ITT' 1TT7493 1406 AMD 1406 2116 Fairchild F16K 1110 3212 TI SN54S412 

Mitsubishi M53293 1407 AMD 1407 IntersO 7116 SN74S412 

Motorola MC7493 15'04 AMI S1685 Mostek MK4116 3232 Motorola MC3232 

National DM7493 1506 AMD 1500 Motorola MCM4116 3245 Motorola MC3245 

Signetics 7493 1507 AMD 1507 NEe Micro I-IPD416 1402 t3301 AMD SN74186 

TI SN7493 1702 AMD 1702 Signetics 2690 In tarsi! IM5603 

TRW 7493 Mostek MK3702 TI TMS4116 MMI H6200 

HD7496 Fairchild 7496 National MM1702 1365 2117 Mostek MK4116 5200 1252 

ITT ITT7496 Signetics 1702 Zilog Z6116 Signetics ,82S226 

Mitsubishi M53296 1702A AMD 1702 2125 AMI $4025 1032 TI SN54187 

Motorola MC7496 Mostek MK3702 Fujitsu MB8125 SN74187 

National DM7496 National MM1702 1365 Harris HM6508 1180 .3304 MMI 6340 1252 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer i Replacement Ie Master Manufactilrer i Replacement Ie Mister Manufacturer i Replacement Ie Master Manufacturer I Replacement Ie Maater 
DeviCe ! Source Device Page Device . Source Device Page Device ' Source Device Page Device ' Source pevice Page 

intei (cont'd) 4001 Hilrris HM7621 1192 8316 NEe MIcro j.1P02316 1481 G119 Siliconix G119 
HM7621A 1202 Synertek SY2316 G123 Sij,con:x G123 

National INS4001 8316A AMD 8316A G125 Sihconix G125 
.3304 Signetics 82S215 4002 National fNS4002 AMI S6831A G126 Siliconix G126 

8205 4003 National INS4003 1062,1560 G127 Siliconix G127 
3601 Fairchild 93417 1151 4004 National INS4004 1656 EA EA8316A G128 Siliconix G128 

Harris HM7610 1192 4008 National tNS4008 NEG Micro ,uPB23i6A G129 Siliconix G129 
HM7610A 1200 4009 National INS4009 Synertek SY83l6A G130 Siliconix G130 
HPROM1024A 4201 National DP4201 465 8316B AMI S68318 G131 Silicon!x G131 

Intersi! IM5603 4316 NEe Micro j.LPD2316A 1481 1062,1560 G132 Sihconlx G132 
MMI 5300 1248 4702 AMD 4702 EA EA83168 HA2505 Datel AM-450-2 

6300 1252 5101 AMI S5101 1041 NEG Micro j.1PB23l6B HA2525 Datel AM-450-2 
NEe Micro j.1P8403 1462

1 

S68318 Synertek SY8316B IH5009 AMI MX52 
Signetics N82S126 1062,1560 8355 NEe Micro j.1PD8355 1848 National AH5009 
T! SN54S387 Harris HM6501 1174 8702 AMD 8702 IH5010 AMI MX52 

SN74S387 NEe Micro j.1PD5101 1438 8708 Mostek MK2708 National AH5010 
3601-1 National DM54S387 1264 5201 SSS SGL5424 8748 NEe Micro ,uPD8748 1849 IH5040 Harris HI5040 410 

DM74S387 1264 5801 SSS SGL5437 8755 NEe Micro ,uPD8755 1848 IH5041 HarriS HI5041 410 
3602 Fairchild 93436 1151 8035 NEe Micro j.1PD8035 1849 IH5042 HarriS HI5042 410 

Harris HM7620 1192 8048 AMD 8048 Interdesign Siliconix DG188 
HM7620A 1202 NEe Micro j.1PD8048 1849 IH5043 Siliconix DG191 

MMI 5305 1248 Signetics 8048 IH5044 Harris H15044 410 
6305 1252 8080A AMD 9080A Monochip A Exar XR·Al00 IH5045 Harris H15045 410 

National DM54S570 National INS8080A Monochip B Exar XR·8100 Siliconix DG185 
DM74S570 1266 1656,1670 Monochip 0 Exar XR-D100 IH5046 HarriS HI5046 410 

Signetics 82S130 NEe Micro j.1PD80804F 1736 IH5047 HarriS HI 5047 410 
TI SN54S475 Signetics MP8080A Intersil IH5048 Siliconix DG18l 

SN74S475 TI TMSf:1080A IH5049 Harils HI504S 
410 I 

/3604 Harris HM7640 1192

1 

8085 AMD 8085 

I 
Siliconix DG184 

HM7640A 1204 NEe Micro j.1PD8085 1847 ~H0126 Siliconix DG126 IH5050 HarriS HI5050 410 
MM! 5340 1563 8101 NEe ~}'icrc ;..tPD2101A AH0129 Siiiconix DGi29 Siiiconix DGi87 

6340 1252 8102 NEC Micro j.1P2102A AH0133 Silicon:x DG133 IH5051 HarriS HI5051 410 
National DMnS295 1270 8111 NEG Micro ,uP2111AL AH0134 SiliCOr'lix DG134 Siliconix DG190 

DM87S295 1270 8155 NEe Micro IlPD8155 1847 AH0139 Sillconix DG139 IH5060 HarriS HI506 418 
SN54S475 8156 NEe Micro ;,LPD8156 1847 AH0140 Siliconix DG140 IH5070 AD AD7507 
SN74S475 8212 AMD 8212 AH0141 Siliconix DG141 Harris HI507 418 

NEG Micro ,uPB405 National DP8212 469 AH0142 Siliconix DG142 Siliconix DG507 
Signetics N82S140 NEe Micro I-lP88212 1804 AH0143 Siliconix DG143 IM55Soa 'TI SN54S314 

3605 Harris HM7642 1192 TI SN54S412 AH0144 Siliconix DG144 SN74S314 
MMI 5352 1563 SN74S4l2 AH0145 Sihconix DG145 IM55S18 TI SN54S214 

6352 1252 8214 NEe Micro ,uP88214 1758 AH0146 Siliconix DG146 SN74S2l4 
National DM54S572 1268 8216 AMD 8216 AH0151 Siliconlx DG151 SN745314 

DM74S572 1268 NEe Micro ,uP88216 1810 AH0152 Siliconix DG152 IM5501 AMD IM5501 
NEe Micro j.1PB406 1470 8224 AMD 8224 AH0153 Siliconix DG153 MMI 5560 
Signetics 825136 National DP8224 4n AHOl54 Siliconix DG154 6560 

3608 Harris HM7680 1220 NEe Micro I-lPB8224 1764 AH0161 Siliconix DG161 NEG Micro I-lPB2089 
MMI 6380 TI SN74LS424 AH0162 Siliconix DG162 Signetlcs 82525 
NEe Micro ILP8408 1491 8226 AMD 8226 AH0163 Siliconlx DG163 TI SN54S289 
Signetics N82S280 NEe Micro I-lP88226 1810 AHOl64 Sfliconix DG164 SN74S289 

3621 Harris HM7611 1192 8228 AMD 8228 -
DG111 Siliconix DGM111 IM5502 TI SN54S8lA 

HM7611A 1200 National DP8228 483 DG116 Siliconix DG116 SN5481A 
MMI 5301 1248 NEe Micro ,uPB8228 1769 DG118 Siliconix DG172 IM5503 MMI 6531 

630i 1252 Ti SN74S428 DG123 Siliconix DG123 Signetics N82S17 
National DM54S287 1264 TIM8228 DG125 Siliconix DG125 74S301 

DM74S287 1264 8238 AMD 8238 DG126 Siliconix DG126 TI SN54S300 
TI SN545287 National DP8238 483 DG129 Siliconix DG129 SN54S301 

SN74S287 NEe Micro I-lP88238 1769 DG133 Siliconix DG133 SN74S300 
3622 FalrchRd 93446 1151 j.1PD8238 DG134 Silicon'l( DG134 SN74S301 

Harris HM7621 1192 TI SN74S438 DG139 Siltconix DG139 IM5508 Fairchild 93415 1137 
HM7621A 1202 TIM8238 DG140 SiliconfX DG140 Signetics N82Sl0 

MMI 5306 ·1248 8251 AMD 9551 DG141 Silicon!x DG141 Tr 'SN54214 
6306 1252 National DP8251 DG142 Siliconix DG142 SN54314 

National DM54S571 1266 NEe Micro ,uPD8251 1814 DG143 Siliconix DG143 SN74S314 
DM74S571 1266 8253 NEe'Micro j.1PD8253 1845 DG144 Siliconix DG144 SN7481A 

Signetics 82S131 8255 AMD 9555 DG145 Siliconix DG145 IM5512 TI SN5481A 
3624 Harris HM7641 1192 National DP8255 DG146 SiliConix DG146 IM5523 Fairchild 93421 

HM7641A 1204 NEG Micro j.1PD8225 DG151 Siliconix DG151 MMI 5531 
MMI 5341 1563 j.1PD8255 1830 DG152 Siliconix DG152 6531 

6341 1252 8257 AMD 8257 DG153 Siliconix DG153 National MM74S200 
National DMnS296 1270 NEe Micro ,uPD8257 1837 DG154 Siliconfx DG154. NEC Micro ,uPB2200 

DM87S296 1270 8259 AMD 8259 DG161 Siliconix DG161 Raytheon RG5340 
SN54S474 NEe Micro j.1PD8259 1846 DG162 Siliconix DG162 RG5540 
SN74S474 8300 National DP8300 488 DG163 Sihconlx DG163 RM5340 

NEe 'Micro I-lP8425 1466 8302 National DP8302 496 DG164 SIj,conlx DG164 Signetics N82S16 
Signetics N82S141 8304 National DP8304 501 DG182 Siliconix DG182 S82S16 

3625 Harris HM7643 1192 8308 AMD 9208 DG185 Siliconix DG185 TI SN54S201 
MMI 5353 1563 EA EA8308 DG188 Siliconix DG188 SN54200A 

6353 1252 Mostek MK30000 DG191 Siliconix DG191 SN74S201 
National DM54S573 1268 NEe Micro I-lPD2308 1478 DG426 Siliconix DGi26 SN74200A 

DM74S573 1268 TI TMS4700 DG464 Siliconix DG164 IM5533 Fairch:!d 93411 
NEe Micro I-lP8426 1470 8316 AMI S6831 1062,1560 0123 S.iliconix 0123 MMI 5530 
Signetics 82S137 868318 0125 SlIiconix 0125 6530 

3628 Harris HM7681 1220 EA EA8316 G115 . Slliconix G115 National MM74S206 
MMI 6381 GI R03-8316 G116 Siliconix G116 NEG Micro I-lPB2206 
NEe Micro ,uPB428 1491 Mostek MK31 000 G117 Siliconlx G117 Raytheon RG5330 
Signetics N82S181 MK34000 G118 Siliconix G11B RM5330 

• Discontinued 

Bofd face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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Intersil (cont1d) 

IM5533 

IM5543 

IM5553 

IM56S06 
IM56S26 
IM5600 

IM5602 

IM5603 

IM5605 

IM5606 

IM5610 

IM5624 

Signetics 
Ti 

Fairchild 
TI 

Fairchild 
TI, 

Fujitsu 
FUjitsu 
FUjitsu 
Harris 
MMI 

National 

Signetics 
TI 

~MI 
TI 

Fairchild 
Fujitsu 
HarriS, 
Intel 

MMI 

NEC Micro 
Signetics 
TI 

Fair;;r;iid 
FUjitsu 
Harris 

Intel 
MMI 

National 

Signetics 
TI 

Harris 

Intel 
MMI 

National 

NEC Micro 
TI 

National 

NEC Micro 
Fujitsu 
Harris 
MMI 

Naltonal 

S'gnetics 
TI 

Fairchild 
FUjitsu 
Harris 
Intel 
MMI 

Ti 

Fairchild 
Fujitsu 
Harris 

• Discontinued 
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Manufacturer I Rep'lacement 
Device ' Source Device 

IC Master 
Page 

N82S17 
SN54S301 
SN74S300 
SN74S301 
93421 
SN54S301 
SN54S475 
SN74S301 
SN74S475 
93411 
SN54S200 
SN74S200 
MB7059 
MB7054 
MB7056 
HPROM8256 

IM5624 

IM5625 

5330 1248 IM5626 
6330 1252 
DM7577 
DM8577 
N82S23 
SN54S188 
SN74S188 
6340 1252 

IM6100 
IM,61 GOA 
IM6100C 
IM6l0l 
IM6101A 
IM6l01C 
IM6312 
IM6402 
IM6402A 
lM6402C 
IM6403A 
IM6508 

SN54S475 
SN74S475 
93416 
MB7057 

, HPROM1024A 
M3601 
3601 
530.0 
6300 
J.LPB403 
82S126 
SN54S387 
SN74S387 

M,B7058 
HM7620 
HM7620A 
3602 
5305 
6305 
DM54S570 
DM74S570 
N82S1.30· 
SN54S270 
SN74S270 
HM7640 
HM7640A 
3604 
5340 
6340 
DM77S295 
DM87S295 
J.LPB405 
SN54S475 
SN74S475 
DM54S572 
DM74S572 
p.PB406 
MB7051 
HM7603 
5331 
6331 
DM7578 
DM8578 
N82S123 
SN54S288 
SN74S288 
93426 
MB7052 
HPROM1024 
3621 

124S 
1252 
1462 

1192 
1202 

IM6508C 
IM6518 

IM6551 

1248 IM6561 
1252 IM6900 

IM7001 
1266 IM7027 

1192 
1204 

IM7051 
IM7114 

1563 IM7116 
1252 
1270 
1270 

IM7141 

1268 
1268IM7210 
1470 IM7270 

IM7271 
1192 IM7280 
1248 
1252 IM7501 

IM7511 
IM7512 

IM7552 

5301 1248 
6301 1252 IM7702 
N82S129 
SN54S287 IM7703 
SN74S287 
93446 1151 IM7704 
MB7053 
HM7621 1192 IM7708 

Harris HM7621A 1202 
Intel 3622 
MMI 5306 1248 

6306 1252 
National DM54S571 1266 

DM74S571 1266 
Signetics N82S131 
TI SN54S370 

SN74S.370 
Harl~is HM7641 1192 

HM7641A 1204 
Intel 3624 
MMI 5341 1563 

6341 1252 
National DM77S296 1270 

DM87S296 1270 
NEe Micro J.LPB425 1466 
TI SN54S474 

SN74S474 
National DM54S573 1268 

DM74S573 1268 
Harris HM6100 1631 
Harris HM6100A 1631 
Harris HM6100C 1631 
Harris HD6101 1633 
Harris HD6101A 
Harris HD6l01C 
Harris , HM6312 
Harris HD6402 1632 
HarriS HD6402A 
HarriS HD6402C 
Harris HD6403A 
AMI S6508 1046 
Fairchild F4736 
Harris HM6508 1180 
National MM74C929 1363 
NEe Micro J.LPD6508 1488 
HarriS tfM6508C 1180 
HarriS HM6518 1181 

. NatiOnal MM74C930 1363 
. Natlona! MM74C200 1355 
RCA CD4061 
Fairchild F4721 
Harris HM6551 1175 
National MM74C920 1361 
Harris HM6561 1182 
Harris HM6900 
RCA • MW7001 
Mostek MK4027 
AMD 1101 
Intel 2114 
M!ltorola MCM2114 
National MM2114 

'. Signetics' 2614 
TI TMS4045 
Intel 2116 
Mostek MK4116 
Motorola MCM4116 
NEe Micro J.LPD416 1402 
Intel 2141 
National MM5257 1319 
Signetics 2613 
TI TMS4044 
AMI S2733 
National MM5270 1325 
National MM5271 1333 
National MM7280 
TI TMS4060 
Mostek 
Mostek 
Mostek 
Signetlcs 
Mostek 
NEC Micro 
SGS 
Signetics 
TI 

Nortec 
Signetics 
Nortec 
Signetics 
Nortec 
Signetics 
Intel 

MK4007 
MK4007 
MK4007 
1101 
MK4102 
IJPD2102AL 1429 
M330 
2102 
TMS4033 
TMS4034 
TMS4035 
1402 
2502 
1403 
2503 
1404 
2504 
2708 

Manufacturer I Replace~nt 
Device Source Device 

IC Master 
Page 

IM7708 

IM7712 

IM7716 
IM7722 

IM7780 

LD1l0 
LD111 
LF155 

LF157 

LF255 

LF256 

LF257 

LF355 

LF356 

LF357 

LM148 

Signetics 
TI 
AMD 
Nortec 
Signetics 
Fairchild 
AMD 
Signetics 
Mostek 
Signetics 
TI 
Siliconlx 
SlIIconlx 
AMD 
Fairchild 
Motorola 
National 
PMI 
Raytheon 
Signetlcs 
TI 
AMD 
Fairchild 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
~ 

PMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
NatIonal 
PMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
Pr.tl 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
PMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
NatIonal 
PMI 
Raytheon 
Signetics 
TI 
AMD 

2708 
T~S2708 

AM2806 
2512 
2512 
F16K 
AM2808 
2525 
MK1007 
2532 
TMS3409 
LD110 
LD111 
LF155 
J.LAF155 
LF155 
LF155 
PM155 
U=155 
LF155 
LF155 
LF156 
J.LAF156 
LF156 
LF156 
PM156 
LF156 
LF156 
LF156 
LF157 
J.LAF157 
LF157 
LF157 
PM157 
LF157 
LF157 
LF157 
LF255 
J.LAF255 
LF255 
If<255 
PM255 
LF255 
LF255 
LF255 
LF256 
J.LAF256 
LF256 
LF256 
PM256 
LF256 
LF?56 
LF256 
LF257 
J.LAF257 
LF257 
LF257 
PM257 
LF257 
LF257 
LF257 
LF355 
J.LAF355 
LF355 
LF355 
PM355 
LF355 
LF355 
LF355 
LF356 
J.LAF356 
LF356 
'LF356 
PM356 
LF356 
LF356 
LF356 
LF357 
J.LAF357 
LF357 
LF357 
PM357 
LF357 
LF357 
LF357 
LM148 

1110 

535 
535 

786 
871 

786 
877 

786 
882 

786 
871 

786 
877 

786 
882 

786 
871 

786 
877 

786 
882 

The manufacturers report their devices can be used as direct replacements. 

Manufacturer I Replacement 
Device Source Device 

LM148 

LM248 

LM348 

MM452 
MM455 
MM552 
MM555 
NE555 

NE556 
SE555 

SE556 
SSS1458 

SSS1558 

101 

105 

107 

108 

111 

201 

205 

207 

,208 

211 

2650 
301 

305 

307 

308 

311 

4250 

5101 
555 

Exar 
Raytheon 
AMD' 
Exar 
Raytheon 
AMD 
Raytheon 
Siliconix 
Siliconix 
Siliconix 
SiliconiX 
Exar 
RCA 
Exar 
Exar 
RCA 
Exar 
Exar 
RCA 
Silicon G 
AD 
Exar 
National 
RCA 

Silicon G 
Motorola 
Silicon G 
Motorola 
Silicon G 
Motorola 
RCA 
Silicon G 
AD 
National 
Raytheon 
RCA 
Silicon G 
Motorola 
RCA 
Silicon G 
AD 
Motorola 
National 
RCA 

Silicon G 
Motorola 
Silicon G 
Motorola 
RCA 
Silicon G 
AD 
Motorola 
National 
Raytheon 
RCA 
Silicon G 
Motorola 
'RCA 
Silicon G 
Signetics 
AD 
Motorola 
National 
RaYtheon 
RCA 
Silicon G 
Motorola 
Silicon G 
RCA 
Silicon G 
AD 
Motorola 
National 
Raytheon 
RCA 
Silicon G 
Motorola 
RCA 
Silicon G 
National 
SiliconG 
AMI 
Motorola 

XR4741 
LM148 
LM248 
XR4741 
LM248 
LM348 
LM348 
SI452 
SI455 
SI552 
SI555 
XR555 
CA555' 
XR555 
XR555M 
CA555 
XR555M 
XR1458 
CA1458 
SG1458 
AD10l 
XR1558 

, LM101 
CA101 
CA1558 
CA748' 
SG1558 
LM101 
SG101 
'LM105 
SG105 
LM107 
CA10? . 
SG107 
AD108 
LM108 
LM108 
CA108 
SG108 
LM111 
CM11 
SG111 
AD201 
LM201 
LM201 
CA201 
CA748 
SG201 
LM205 
SG205 
LM207 
CA207 
SG207 
AD208 
LM208 
LM208 
LM208 
CA208 
SG208 
LM211 
CA211 
SG211 
2650 
AD301 
LM301 
LM301 
LM301 
CA301 
SG301 
LM305 
SG305 
CA307 
SG307 
AD308 
LM308 
LM308 
LM308 
CA308 
SG308 
LM311 
CA311 
SG311 
LM4250 
SG4250 
S5101 
MC1455 

Performance details often differ. so compare the specifications considering your requirements. 
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Intersil (cont'd) ITI54H05 Signetics 54H05 
TI SN54H05 

ITT54H10 Fairchild 54H10 
555 Nationa! LM555 National DM54H10 

Raytheon RC555 Raytheon 54H10 
RM555 Signetics 54H10 

RCA CA355 TI SN54H10 

I 
Silicon G SG55S ITI54H11 Fairchild 54Hl1 

7114 NEe Micro /!PD2114 1489 National DM54H11 
7116 Ti TMS4116 Raytheon 54H11 

2ilog 26116 Signetics 54H11 
723 Motorola MC1723 TI SN54Hl1 

Nationa! LM723 ITT54H20 Fairchild 54H20 
Raytheon RC723 National DM54H20 

RM723 Raytheon 54H20 
RCA CA723 Signetics 54H20 
Signetics MA723 TI SN54H20 
Silicon G SG723 ITI54H21 Fairchild 54H21 

741 AD AD741 National DM54H21 
Fairchild fiA741 Signetics 54H21 
Motorola MC1741 ITT54H30 Fairchild 54H30 
National LM741 National DM54H30 
PMI 555741 839 Signetics 54H30 

I 
Raytheon RC741 Ti SN54H3o. 

RM741 ITI54H40 Fairchild 54H40 
RCA CA741 National DM54H40 

I 
Silicon G SG741 Raytheon 54H40 

747 Motorola MC1747 Signetics 54H40 

I 
RCA CA747 

IITI54H50 

TI SN54H40 
Silicon G SG747 Fairchild 54H50 

748 Fairchild IJA748 National DM54H50 
Motorola MC1748 Signetics 54H50 
National LM748 - TI SN54H50 
Raytheon RC748 ITI54H51 Fairchild 54H51 

RM748 National DM54H51 
RCA CA748 Signetics 54H51 
Silicon G 'SG748 Ti SN54H51 

8007 AD AD8oo7 ITI54H53 Fairchild 54H53 
8013 AD AD530 National DM54H53 

AD533 Signelics 54H53 
8021 Harris HA-2720 712 TI SN54H53 
8038 Exar XR8038 iTI54H54 Fairchild 54H54 
8101 RCA CA748 National DM54H54 

I 

820 1 RCA CA748 Signetics 54H54 
8240 Exar XR2240 TI SN54H54 

fTI54H60 Fairchild 54H60 

ITT Semiconductors National DM54H60 
Signetics 54H60 
TI SN54H60 

.ITT1330 Motorola MC1330 ITT54H72 Fairchild 54H72 

.'P.1352 Motorola MC1352 54H73 
ITT1488 Exar XR1488 National DM54H72 

vtYIIIOU\...::" IV'\..; ''400 • Signiitics 54H72 
TI SN75188 TI SN54H72 

ITI1489 Signetics MC1489 ITI54H73 Fairchild 54H73 
TI SN75189 National DM54H73 

ITT1489A Exar XR1489A S'gnetics 54H73 
Signetics MC1489A TI SN54H73 
TI SN75189A ITI54H74 Fairchild 54H74 

f ITT2001 Sprague ULN·2001 National DM54H74 
. ITT2002 Sprague ULN-2002 Raytheon 54H74 

ITT2003 Sprague ULN·2003 Signetics 54H74 
.ITI3064 Motorola MC1364 TI SN54H74 
.ITI3065 Motorola MC1358 .ITI54H76 Fairchild 54H76 

ITT491 TI SN75491 National DM54H76 
ITT492 TI SN75492 Signetics 54H76 

.ITT493 TI SN75493 TI SN54H76 

.ITT494 T1 SN75494 ITI5400 Fairchild 5400 
ITT54HOO Falrchrld 54HOO Motorola MC5400 

National DM54HOO National DM5400 
Raytheon 54HOO Raytheon 54.00 
Signetics 54HOO Signetics 5400 
Ti SN54HOO TI SN5400 

ITI54H01 Fairchild 54H01 ITI5401 Fairchild 5401 
National DM54H01 Motorola MC5401 
Raytheon 54H01 National DM5401 
Signetics 54HOl Raytheon 5401 
TI SN54H01 Signetics 5401 

ITT54H04 Fairchild 54H04 TI SN5401 
National DM54H04 ITI5402 Fairchild 5402 
Raytheon 54H04 Motorola MC5402 
Signetlcs 54H04 National DM5402· 
TI SN54H04 Signetics 5402 

ITT54H05 Fairchild 54H05 TI SN5402 
National DM54H05 ITI5403 Fairchild 5403 
Raytheon 54H05 Motorola MC5403 

• Discontinued 

Manufacturer I Replacement IC Master 
Device I Scurce Device Page 

!TT5403 National D~v15403 

Raytheon 5403 
Signetics 5403 
Tl SN5403 

ITT5404 Fairchild 5404 
Motorola MC5404 
National DM5404 
Raytheon 5404 
Signetics 5404 
T! SN5404 

ITI5405 Fairchild 5405 
Motorola MC5405 
National DM5405 
Raytheon 5405 
Signetics 5405 
TI SN5405 

ITI5406 Fairchild 5406 
Motorola MC5406 
National DM5406 
Signetics 5406 
TI SN5406 

ITI5407 Fairchild 5407 
Motorola MC5407 
National DM5407 
Signetics 5407 
TI SN5407 

ITI5408 Fairchild 5408 
Motorola MC5408 

I 
National DM5408 

I Raytheon 5408 
Signetics 5408 
TI SN5408 

ITI5409 Fairchild 5409 
Motorola MC5409 
National DM5409 
Raytheon 5409 
Signelics 5409 
TI SN5409 

ITT541 0 F8irchild 5410 
Motorola MC5410 
National DM5410 
Raytheon 5410 
Slgnetics 5410 
TI SN5410 

ITI54107 Fairchild 54107 
Motorola MC54107 
National DM54107 
Signetics 54107 
TI SN54107 

ITI5411 Fairchild 5411 
National DM5411 
Raytheon 5411 
Signetics :'411 

I 
TI SN5411 

ITT5412 Fairchild 5412 
Raytheon 5412 
Signetics 5412 
TI SN5412 

ITI54121 Fairchild 54121 
Motorola MC54121 
National DM54121 
Signetics 54121 
TI SN54121 

ITI54122 Fairchild 54.122 
Motorola MC54122 
TI SN54122 

ITI54123 AMD SN54123 
Fairchild 54123 

1 Motorola MC54123 
National DM54123 
Raytheon 54123 
Signetlcs 54123 
Ti SN54123 

ITT5413 Fairchild 5413 
Motorola MC5413 
National DM5413 
Signetics 5413 

1.ITI54141 
TI SN5413 
Motorola MC54141 
National DM54141 
TI SN54141 

ITI54145 Fairchild 54145 
Motoroia MC54145 
National DM54145 
Raytheon 54145 
Signetics 54145 

I 
/ 

IC ..... er Manufacturer i Replacement' 
Device ' Source : Device PItt 

ITT54145 " SN54145 
.ITT54150 Fairchild 54150 

Motorola MC54150 
National DM54150 
Raytheon 54150 
Signetics 54150 
T! SN54150 

ITT54151 Fairchild 54151 
Motorola MC54151 
Nationa! DM54151 
Raytheon 54151 
$ignetics 54151 
Ti SN54151 

ITI54153 Fairchild 54153 
~v1otorola ~v1C54153 

National DM54153 
Raytheon 54153 
Signetics 54153 
TI SN54153 

.ITI54154 AMD SN54154 
Fairchild 54154 
Motorola MC54154 
National DM54154 
Raytheon 54154 
SignetlCS 54154 
TI SN54154 

ITI54155 Fairchild 54155 
Motorola MC54155 
National DM54155 

-Raytheon 54155 
Signetics 54155 
TI SN54155 

ITT54156 Fairchild 54156 
Motorola MC54156 
National '\ DM54156 
Raytheon 54156 
Signelics 54156 
TI SN54156 

ITI54157 AMD SN54157 
Fairchild 54157 
Motorola MC54157 
National DM54157 
Raytheon 54157 
Signetics 54157 
Tl SN54157 

ITI5416 Fairchild 5416 
Motorola MC5416 
National DM5416 
SlgnetJcs 5416 
TI SN5416 

ITT54160 AMD SN54160 
Fairchild' 54160 
Motorola MC54160 
National DM54160 
Raytheon 54160 
Signetics 54160 
TI SN54160 

ITI54161 AMD SN54161 
Fairchild 54161 
Motorola MC54161 
Natlona! DM54161 
Raytheon 54161 
Signetics 54161 
TI SN54161 

ITT54162 AMD SN54162 
Fairchild 54162 
Motorola MC54162 
National DM54162 
Raytheon 54162 
Signetics 54162 
TI SN54162 

ITT54163 AMD SN54163 
Fairchild 54163 
Motorola MC54163 
National DM54163 
Raytheon 54163 
Signebcs 54163 
TI SN54163 

ITT54164 AMD SN54164 
Fairchild' 54164 
National DM54164 
Raytheon 54164 
Signetics 54164 
TI SN54164 

ITT5417 Fairchild 5417 
Motorola MC5417 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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ITT Semiconductors (~ont'd) 

ITT5417 

ITT54180 

ITT54182 

ITT54190 

ITT54191 

ITT54192 

ITT54193 

ITT54194 

ITT54195 

m5420 

ITT5421 

ITT5425 

National 
Signetlcs 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
Motorola 
National 
Raytheon 
Signeties 
n 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
'n 
AMO 
Fairchild 
Motoroia 
National 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
Motorola 
National 
Signetics 
TI -
AMO 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 

'TI 
Fairchild 
Raytheon 
Signetics 
Fairchild 
Motorola 
National 
TI 

ITT5426 Fairchild 
Motorola 
NatioDal 
Signetics 
TI 

+ITT5428 : TI 
ITT5430 Fairchild 

Motorola 
National 
Signetics 
TI 

ITT5432 Fairchild 
National 
Signetics 
TI 

+ Discontinued 

OM5417 
5417 
SN5417 
54180 
MC54180 
OM54180 
54180 
54180 
SN54180 
SN54182 
54182 
MC54182 
OM54182 
54182 
54182 
SN54182 
54190 
MC54190 
OM54190 
54190 
5~190 
SN54190 
54191 
MC54191 
OM54191 

.54191 
54191 
SN54191 
SN54192 
54192 
MC5419? 
OM54192 
54192 
54192 
SN54192 
SN54193 
54193 
MC54193 
OM54193 
54193 
54193 

, SN54193 
SN54194 
54194 
MC54194 
OM54194 
54194 
SNS4194 
SN54195 
54195 
MC54195 
OM54195 
54195 
54195 
SN54195 
5420 
MC5420 

'OM5420 
5420 
5420 
SN5420 
5421 
5421 
5421 
5425 
MC5425 
OM5425 
SN5425 
5426 
MC5426 
OM5426 
5426 
SN5426 
SN5428 
5430 
MC5430-
DM5430 
5430 
SN5430 
5432 
OM5432 
5432 
SN5432 

ALTERNATE SOURCE DIRECTORY>. 

+ITT5433 
ITT5437 

ITT5438 

ITT5440 

+ITT5441 

ITT5442 

ITTS443 

ITT5444 

ITT5445 

ITT5446 

ITT5447 

ITT5448 

ITT5450 

ITT5451 

ITT5453 

ITT5454 

.ITT5460 

ITT5470 

IC Maeter 
Page 

TI SN5433 
Fairchild 5437 
Motorola MC5437 
National OM5437 
Raytheon 5437 
Signetics 5437 
TI SN5437 
Fairchild 5438 
Motorola MC5438 
National OM 5438 
Raytheon' 5438 
Signetics 5438 
TI SN5438 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
National 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
Raytheon 
Signetics 
TI 
,Fairchild 
MOJorola 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 

TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
-Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
TI 

5440 
.MC5440 
OM5440 
5440 
SN5440 
5441 
DM5441 
5442 
MC5442 
OM5442 
5442 
5442 
SN5442 
5443 
MC5443 
5443 
5443 
SN5443 
5444 
MC5444 
5444 
5444 
SN5444 
5445 
MC5445 . 
DM5445 
5445 
5445 
SN5445 
5446 
MC5446 
OM5446 
5446 
SN5446 
5447 
MC5447 
OM5447 
5447 
SN5447 
5448 
Mt5448 
OM5448 
5448 
SN5448 
5450 
MC5450 
DM5450 
5450 
SN5450 
5451 
MC5451 
OM5451 
5451 
SN5451 
5453 
MC5453 
OM5453 
5453 
SN5453 
5454 
MC5454 
OM5454 
5454 
SN5454 
5460 
MC5460 
OM5460 
5460 
SN5460 
5470 
MC5470 
OM5470 • 
SN5470 

Manufacturer I Replacement 
Device Source DeviCe 

Ie Master 
Page 

ITT5472 

ITT5473 

ITT5474 

ITT5475 

ITT5476 

ITT5480 

ITT5482 

ITT5486 

ITT5490 

ITT5491 

ITT5492 

ITI5493 

+ITI5494 

-ITT5495 

ITT5496 

Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
Signetics 
TI 
Fairchild 
Motorola 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 

National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National
Signetics 
TI 
Fairchild 
Motorola 
National 
TI 
Fairchild 
Motorola 
TI 
Fairchild 
Motorola 
National 

_ Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 

ITI5510A TI 
ITI55107B TI 
ITT55108B TI 
ITT55109 TI 
ITT55110 TI 
ITT55138 TI 
ITT552 Sprague 
ITT5520 TI 

.ITTS521 TI 
ITT5522 TI 

.ITT5523 TI 
ITT55234 TI 

.ITT55235 TI 
ITT5524 TI 
ITT5525 TI 

5472 
MC5472 
OM5472 
5472 
SN5472 
5473 
MC5473 
OM5473 
5473 
SN5473 
5474 
MC5474 
OM5474 
5474 
5474 
SN5474 
5475 
MC5475 
DM5475 
5475 
SN5475 

. 5476 

MC5476 
OM5476 
5476 
SN5476 
5480 
MC5480 
5480 
SN5480 
5482 
MC5482 
SN5482 

·5486 
MC5486 
OM5486 
5486 
5486 
SN5486 
5490 
MC5490 
OM5490 
5490 
SN5490 
5491 
MC5491 
OM5491 
5491 
SN5491 
5492 
MC5492' 
OM5492 
5492 
SN5492 
5493, . 

MC5493 
OM5493 
SN5493 
5494 
MC5494 
SN5494 
5495 
MC5495 
DM5495 
5495 
SN5495 
5496 
MC5496 
OM5496 
5496 
SN5496 
SN55107A 
SN551078 
SN551088 
SN551 09 
SN55110 
SN55138 
ULN-2001 
SN5520 
SN5520 
SN5522 
SN5522 
SN55234 
SN55234 
SN5524 
SN5524 

The manufacturers report their devices can be used as direct replacements. 

ITT5528 
ITTSS324 
ITI55325 
ITT554 
ITT55450 
ITT55451 
ITT55452 
ITI55453 
ITT55454 
iTI55460 
ITT55461 
ITT55462 
ITT55463 
ITT55464 

-ITT556 
ITI652 

ITT654 

ITI656 

1TT74H01 

1TT74H04 

ITT74H05 

1TT74H10 

ITT74H11 

1TT74H20 

1TT74H21 

1TT74H30 

1TT741t140 

1TT74H50 

1TT74H51 

ITT74H53 

ITT74H54 

TI 
TI 
TI 
Sprague 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
Sprague 
Motorola 
Sprague 
Motorola 
Sprague 
Motorola 
Sprague 
Fairchild 
National 
NEe America 
Raytheon 
Signetics 
TI 
Fairchild 
National 
NEe America 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
National 
NEe America 
R~eO!'l 
Signetics 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairctlild 
National 
NEe America 
Raytheon 
Signetios 
TI 
Fairchild 
National 
Signetics 
TI 
Fairchild 

IC Master 
Page 

SN5528 
SN55324 
SN55324 
ULN-2002 
SN55450 
SN55451 
SN55452 
SN55453 
SN65454 
SN55460 
SN55461 
SN55462 
SN55463 
SN55464 
ULN-2003 
MC1411 
ULN-2001 
MC1412 
ULN-2002 
MC1413 
ULN-2003 
74H01 
OM74H01 
IlP874H01 
74H01 
74H01 
SN74H01 
74H04 
OM74H04 
IlP874H04 
74H04 
74H04 
SN74H04 
74H05 

National 
NEe America 

- OM74H05 
74H05 
SN74H05 
74H10 
DM74H10 
IlPB74H10 
1<1,..10 
74H10 
SN74H10 
74H11 
OM74H11 
74H11 
74H11 
SN74H11 
74H20 
OM74H20 
IlPB741:120 
74H20 
74H20 
SN74H20 
74H21 
OM74H21 

74H2' 
SN74H21 
74H30 
DM74H30 
IlP874H30 
74H30 
SN74H30 
74H40 
OM74H40 

Signetics 
TI 
Fairchild 
National 
NEe America 
Raytheon 
Signetics 
Ti 
Fairchild 
National 
SigneticS 
TI 
Fairchild 
National 
NEe America 
Signetics 
TI 
Fairchild. 
National 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 

IlP874H40 
74H40 
74H40 
SN74H40 
74H50 
DM74H50 
74H50 
SN74H50 
74H51 
OM74H51 
IlPB74H51 
74H51 
SN74H51 
74H53 
DM74H53 
74H53 
SN74H53 
74H54 
DM74H54 
74H54 
SN74H54 

Performance ,details often differ, so compare the specifications considering your requirements. 
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DevICe ; Source Device Page Device ' Source Device Page Device ! Source Device Page Devlce Source : Device Page 

ITT Semiconductors (cont'd) 

ITT74H60 Fairchild 
National 
Signetics 
11 

ITT74H72 Fairchild 
NatIOnal 
Signetics 

!TT74H73 Fa:rchi!d 
National 

Ti 
ITT74H74 Fairchild 

National 
Raytheon 
S,gnetics 
Ti 

+ITT74H76 Fairchild 
National 
S;gneti"., 
TI 

ITT74LSOO Fairchild 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
11 

1TT74LS01 Fairchi!d 
National 
Raytheon 
Signetics 
TI 

1TT74LS02 Falrchllo 
Motorola 
National 
NEG Amanca 
Raytheon 
Signetics 
Ti 

ITT74LS03 Fairchild 
Motorola 

74H60 
DM74H60 
74H60 
SN74H60 
74H72 
DM74H;'2 
74H72 
SN"14H7.2 
74H?3 
DM74H73 
74H73 

SN74H73 
74H74 , 
DM74H74 
74H74 
74H74 
SN74H74 
74H76 
DM74H76 
741-176 
SN74H76 
74LSOO 
SN74LSOO 
DM74LSOQ 
fLP874LSdo 
74LSOO 
74LSOO 
SN74LSOO 
74LS01 
DM74LS01 
74LS01 
74LS01 
SN74lS01 
74LS02 
SN74LS02 
DM74LS02 
fLPB74LS02 
74LS02 
74LS02 
SN74LS02 
74LS03 
SN74LS03 

NEG Amenca J.lPB74lS03 
R?ytheon 

S'gnetics 
TI 

1TT7 4LS04 Fairchild 
Motorola 

74LS03 
SN74LS03 
74LS04 
SN74LS04 

1TT74LS05 

ITI74LS08 

ITI74L809 

ITI74LS10 

NallOnal DM74LS04' 
NEG America }!PB74LS04 
Raytheon 74lS04 
Signeflcs 74LS04 
TI SN74LS04 
FairchHd 
Motorola 
National 
NEC AmeriCa 
Raytheon 
Signetles 
TI 
Fairchild 
Motorola 
National 
NEC Ame'iCa 
Raytheon 
Signetics 
TI 

Fairchild 
MotorOla 
National 
Raytheon 
Signetics 
Tl 
Fairchild 
Motorola 
National 
NEG America 
,Raytheon 
Signetics 
TI 

ITT74LS107 Fairchild 

74LS05 
SN74LS05 
DM74LS05 
f-lPB74LS05 
74lS05 
74[S05 
SN74lS05 
74L808 
SN74LS08 
DM74LS08 
p.PB74LS08 
74L808 
74LS08 
SN74LS08 
74LS09 
SN74LS09 
DM74LS09 
74LS09 
74LS09 
SN74LS09 
74L810 
SN74LS10 
DM74LS10 
p.PB74LS10 
74LS10 
74LS10 
SN74LS10 
74L8107 
74LS107 Raytheon 

+ Discontinued 

ITI74LS107 Signencs :74[8107 
:TI74LS109A Falrchiid 74LS109 

Motorola SN74LS 1 09 
National DM74LS109 
NEG America }!PB74LS109 
Raytheon 74lS109 
Signetics 74LS109 
Ti SN74LS109 

j:'T:-1~,S~1 Fa;rch;td 74lS11 

ITT74LS112 

11I74[S113 

Motorola SN74LSll 
NatrOna: DM14LS11 
"JEC AMeri~a pPB74LS11 
Raytheon 74LS11 

T! 
Fairchild 
National 
NEG America 
Raytheon 
Signetics 
TI 
Fairchild 
N~tif)n.31 

74[.S11 
SN74lS11 
74LS112 
DM74LS112 
}!P874LS112 
74lS112 
74LS112 
SN74LSn2 
74LS113 
DM74LS113 

NEe America p.PB74LSl13 
Raytheon 74LS113 
Signetics 74LS113 
TI SN74LS113 

iTT74LS l' 4 F alrchiid 74LS i i 4 
Motoro!a SN74LS114 
Naiiooai DM74LS114 
Raytheon 14lS114 
S,gnetics 74L8114 
TI SN74LS114 

1TT74LS123 AMD SN74LS123 
National DM74LS123 
Ray1heon 74LS123 
Ti SN74LS123 

1n74LS125 Fairchild 74LS125 
National 
Raytheon 
Signetics 
n 

IID4LS126 Fairchild 
Motorola 
National 
R;;;y'tIleon 

Signetics 
Ti 

ITT74lS13 Fairchild 
Motorola 

DM74lS125 
74LS125 
74LS125 
SN74LS125A 
74lS126 
SN74LS126 
DM74LS126 
l4lS126 
74LS126 
S1\74LS' 2M 
74LS13 
S~a4LS13 

National DM74LS13 
Raytheon 14LS13 
S-gnehcs 7 4LS 13 

TI SN74lS13 
Im4i..S132 Fairch,ld 

Motorola 
74LS132 
SN74lS132 

National DM74LS132 
Raytheon 74LS132 
Signetics 74LS132 
TI SN74LS132 

1TT74LS~33 'Tl SN74LS133 
iTT74LS136 Fairchild 

Motoro!a 
National 
Raytheon 
Signetlcs 
TI 

iTI74LS138 AJv1D 
Fairchild 
Motorola 
National 

7418136 
SN74LS136 
DM74LS136 
74LS136 
74lS136 
SN74LS136 
SN74LS138 
74L8138 
SN74LS138 
DM74LS138 

NEG AmH,,::a uPB74LS138 
Raytheon 
Signetlcs 
TI 

ITT74LS139 AMD 
Fairchild 
M010rOia 

Nationai 
NEG America 
Raytheon 
Signetics 

ITT74lS14 Fairchild 
Motorola 
National 

74LS138 
74LS138 
SN74LS138 
SN74LS139 
74LS139 
SN74LS139 
DM74i..S139 
,""PB74LS139 
7418139 
74LS139 
SN74LS139 
74LS14 
SN74LS14 
DM74lS14 

275 

264 

iTI74lS14 Ray1heon 74LS14 
S,gnetics 74LS14 

ITI7 4LS 15 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN74LS14 
74LS15 
SN74LS15 
DM74LS15 
74LS15 
74LS15 
SN74lS15 

!TT74LS151 AMD SN74LS151 
Fairchild 74LS151 
Motorola SN74lS151 
National DM74lS151 
NEe Amenca' I-lPB74L~151 
Raytheon 74LS151 
Signetics 74lS151 
TI SN74LS151 

Im4LS153 AMD SN74LS153 
Fairchild 74LS153 
Motorola SN74lS153 
National DM74LS153 
NEG America j.tPB74LS153 
l=laytheo'1 74LS153 
Signetics 74LS153 
TI SN74LS153 

1n74LS155 Fairchild 74LS155 

ITT74lS156 

1n74LS157 

IID4lS158 

Motorola SN74LS155 
National DM74LS15:> 
NEe America j-tP874LS155 
Raytheon 74LS155 
Signetics 74LS155 
TI SN74LS155 
Fairchild 74LS156 
Motorola SN74LS156 
National DM74LS156 
Ravth~on 74lS156 
Signetics 74LS156 
TI SN74LS156 
AMD SN74lS157 
Fairchild 
Motorola 
National 
NEG AmeriCa 
Raytheon 
Signetics 
it 

AMD 
Fairchild 
Motorola 
National 
Raytheon 
SiQnetics 

IIID4LS160 

71 

I 
~41 

I rm.LS16, 

AMD 
Fairchild 
Motorola 
National 
Raythoon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
NEe America 
Raytheon 
Signetics 

74LS157 
SN74LS157 
DM74LS157 
}!P874LS157 
74lS157 
74lS157 
SN74lS157 
SN74lS158 
74LS158 
SN74LS158 
DM74lS158 
74LS158 
74LS158 
SN74LS158 
SN74LSl60 
74lS160 
SN74LS160 
DM74LS160 
74LS160 
74LS160 
SN74LS160 
SN74LS161 
74.1..S161 
SN74lS161 
DM74lS161 
p.PB74LS161 
74lS161 
74LS161 
SN74LS161 
SN74LS162 
74t8162 
SN74LS162 
DM74LS162 
74LS162 
74LS162 
SN74lS162 
SN74LS163 
74LS163 
SN74lS163 
DM74LS163 
74lS163 
74LS163 
SN74LS163 
SN74lS164 
74LS164 
SN74LS164 
DM74LSl64 

i 
Im4LS162 

fTT74LS163 

ImSl~ 

TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMD 
Faircl1ild 
Motorola 
National 

264 1n74LSl64 NEe Am(lrica uPB74LSl64 
,Raytheon 74LS164 272 

S;gnetics 7 4LS 164 
TI SN74LS164 

ITT74LS170 AMD SN74LS170 
Fairchild 74LS170 
Motorola SN74LS170 
National DM74LS170 
Raytheon 74LS170 
SignetiCS 7 4LS 170 
TI SN74l.S170 

ITT74LS174 AMD SN74LS174 
Fairchild 74LS174 
Motorola SN7 4LS 174 
National DM74LS174 
Raytheon 74LS174 
Signetics 74LS174 
TI SN74LS174 

IID4LS175 AMD SN74LS175 

IID4LS190 

Fairchild 74LS175 
Motorola SN74LS175 
National DM74LS175 
NEe AI11erica 
Raytheon 
Signetics 
TI 
AMD 

FPB74LS~75 

74LS175 
74LS175 
SN74lS175 
SN74LS190 

Fairchild 74lS190 
Motorola SN74lS190 

,National DM74lS190 
Raytheon 74lS190 
Signetlcs 74LS190 
TI SN74LS190 

IID4LS191 AMD SN74lS191 
Fairchild 74LS191 
M0torola SN74LS191 
National DM74lS191 
Raytheon 74lS191 
Signetics 74lS191 
TI SN74lS191 

lTT74LS192 AMD SN74LS192 
Fairchild 74LS192 
Motorola SN74LS192 
National DM74LS192 
NEG America }!PB74LS192 
Raytheon 74LS192 
Signetics 74LS192 
T! • SN74LS192 

IID4LS193 AMD SN74LS193 
Fairchild 74LS193 
Motorola SN74LS193 
National DM74lS193 
NEG Amenca J.1PB74LS193 
Raytheon 74LS193 
Signetlcs 74LS193 
TI SN74LS193 

IID4LS194A AMD SN74LS194A 
Fairchild 
Motorola 
NEG America 
Raytheon 
Signetics 
TI 

Im~LS195A AMD· 
Fairchild 
Motorola 
NEG America 
Raytheon 
Signetics 
TI 

IID4lS196 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

1n74LS197 Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

ITI74LS20 Fairchild 
Motorola 
National 
NEe America 

74LS194 
SN74LS194 
p.P874LS194 
74lS194A 
74LS194A 
SN74LS194A 
SN74LSl95A 
74LS195 
SN74LS195 
I-IPB74LS195 
74LS195A 
74lS195A 
SN74LSl95A 
74LS196 
SN74LS196 
DM74LS196 
74lS196 
74lS196 
SN74LS196 
74LS197 
SN74lS197 
DM74LS197 
74LS197 
74lS197 
SN74LS197 
74LS20 
SN74LS20 
DM74lS20 
/!PB74LS20 

Bold face device numbers Indicate manufacturers data is provided in the Ie Master on the pages noted. 
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~ I=~ment DevIce 
IC Master Manufacturer I Replacement ICMaster ManufKtlR'erl Replacement IC Master Manufllcturer I Replacement IC Master 

Page Device . Source Device Page Device Source Device Page Device Source ~vice Page 

ITT Semiconductors (cont'd) IID4LS258 NEe America J.lPB74lS258 IID4LS366 Signetics 74lS366 ITT74lS54 National DM74lS54 
Raytheon 74LS258 TI SN74lS366 NEe America J.lPB74LS54 
Signetics 74LS258 ITT74LS367 Fairchild 74 LS367 Raytheon 74LS54 

1TT74LS20 Raytheon 74LS~0 TI SN74LS258 Motorola SN74LS367 Signetics 74LS54 
Signetics 74LS20 IID4LS259 Fairchild 74LS259 National DM74lS367 TI SN74LS54 
TI SN74LS20 Motorola SN74LS259 NEe America J.lPB74lS367 1TT74lS73 Fairchild 74lS73 

1TT74lS21 Fairchild 74lS21 TI SN74lS259 Raytheon 74LS367 286 Motorola SN74LS73 
Motorola SN74LS21 IID4LS261 Raytheon 74LS261 284 Signetics 74LS367 National DM74LS73 
National DM74LS21 Signetics 74LS261 TI SN74LS367 Raytheon 74LS73 
NEe America J.lPB74 LS21 TI SN74L~261 IID4LS368 Fairchild 74LS368 Signetics 74lS73 
Raytheon 74LS21 IID4LS266 Fairchild 74LS266 Motorola SN74LS368 TI SN74LS73 
Signetics 74LS21 Motorola SN74LS266 National DM74LS368 ITT74LS74 Fairchild 74LS74 

.~ 
TI SN74LS21 ~aytheon 74LS266 NEe America J.lFIB74LS368 Motorola SN74LS74 

1TT74lS22 Fairchild 74lS22 Si9netics 74lS266 Raytheon 74LS368 286 National DM74lS74 
Motorola SN74lS22 TI SN74lS266 Signetics 74lS368 NEe America J.lPB74lS74 
National DM74lS22 ITT74lS27 Fairchild 74lS27 TI SN74LS368 Raytheon 74LS74 
Raytheon 74LS22 Motorola SN74LS27 1TT74LS37 Fairchild 74LS37 Signetics 74lS74 
Signetlcs 74LS22 National DM74LS27 Motorola SN74lS37 TI SN74LS74 
TI SN74LS22 NEe America J.lPB74LS27 National DM74LS37 1TT74LS75 Fairchtld 74lS75 

IID4LS221 Fairchild 74lS221 Raytheon '74LS27 NEe America J.lPB74LS37 National DM74LS75 
Motorola SN74LS221 Signetics 74LS27 Raytheon 74LS37 Raytheon 74LS75 
National DM74LS221 TI SN74LS27 Signetics 74LS37 Signetics 74LS75 
Raytheon 74LS221 275 IID4LS273 AMD SN74LS273 TI SN74lS37 TI SN74lS75 
Signetics 74LS221 Fairchild 74lS273 ITT74LS373 AMD SN74LS373 rrT74LS76 National qM74LS76 
TI SN74LS221 Signetics 74LS273 Fairchild 74LS373 Raytheon 74LS76 

IID4LS240 AMD SN74LS240 TI SN74LS273 MMI 74lS373 Signetics 74lS76 
Fairchild 74LS240 IID4LS279 Fairchild 74LS279 Raytheon 74LS373 288 TI SN74lS76 
MMI 74LS240 Motorola SN74LS279 Signetics 74LS373 1TT74LS78 National DM74LS78 
Motorola SN74LS240 National DM74LS279 TI SN74LS373 Raytheon 74LS78 
Raytheon 74LS240 279 NEe America J.lPB74LS279 IID4LS374 AMD SN74LS374 Signetics 74lS78 
Signetics 74lS240 Raytheon 74LS279 Fairchild 74lS374 TI SN74LS78 
TI SN74LS240 Signetics 74LS279 MMI 74lS374 IID4LS83A Fairchild 74LS83 

IID4LS241 AMD SN74lS241 TI SN74LS279 Raytheon 74LS374 288 Motorola SN74lS83 
Fairchild 74LS241 ITT74LS28 Fairchild 74lS28 TI SN74LS374 National DM74LS83A 
MMI 74LS241 Raytheon 74LS28 IID4LS375 Motorola SN74LS375· Raytheon 74LS83A 
Motorola SN74LS241 Signetics 74LS28 NEe America J.lPB74lS375 Signetics 74LS83 

Raytheon 74LS241 279 TI SN74lS28 Raytheon 74LS375 TI SN74LS83A 
Signet1cs 74L5241 IID4LS283 Fairchild 74LS283 Signetics 74LS375 1TT74LS85 Fairchild 74LS85 
TI SN74LS241 Motorola SN74LS283 TI SN74lS375 . Motorola SN74LS85 

1TJ74LS242 AMO SN7.4l~242 National DM74lS283 1TI74LS3n AMD SN74LS377 National D~74lS85 

Fairchild 74LS242 Raytneon 74LS283 Falfcnilo 74LS377 Ray.hElon 74LSaS 
Motorola SN74LS242 Signetics 74LS283 Raytheon 74lS3n 288 Signetics 74LS85 
Raytheon 74LS242 282 TI SN74LS283 Signetics 74LS377 TI SN74LS85 
Signetics 74LS242 IID4LS290 Fairchild 74LS290 TI SN74LS377 1TT74LS86 Fairchild 74LS86 
TI SN74LS242 Motorola SN74LS290 IID4LS378 AMD SN74LS378 Motorola SN74LS86 

IID4LS243 AMD SN74LS243 National DM74LS290 .Fairchild 74LS378 NEe America J.lPB74lS86 
Fairchild 74lS243 Signetics 74lS~90 Signetics 74LS378 Raytheon 74LS86 
Motorola SN74LS243 TI SN74LS290 TI SN74lS378 Signetics 74lS86 
Raytheon 74LS243 282 lID4LS293 Fairchild .74lS293· ITT74lS38 Fairchild 74lS38 TI SN74lS86 
Signetics 74lS243 Motorola SN74lS293 Motorola SN74lS38 1TT74lS90 Fairchild 74LS90 
TI SN74lS243 National DM74lS293 National DM74lS38 Motorola SN74lS90 

1TI74LS244 AMD SN74lS244 Signetics 74lS293 NEe America J.lPB74lS38 Raytheon 74LS90 268 
Fairchild 74lS244 TI SN74lS293 Raytheon 74lS38 Signetics 74lS90 
MMI 74lS244 IID4LS299 AMD SN74lS299 Signetics 74lS38 TI SN74lS90 
Motorola SN74lS244 Fairchild 74lS299 TI SN74lS38 1TT74lS93 Fairchild 74lS93 

Raytheon 74LS244 279 Raytheon 74lS299 IID4LS381 AMD SN74lS381 Motorola SN74lS93 
Signetics 74lS244 TI SN74lS299 TI SN74lS381 Raytheon 74LS93 268 
TI SN74lS244 1TT74lS30 Fairchild 74LS30 IID4LS386 Fairchild 74lS386 Signetics 74lS93 

IID4LS251 AMD SN74lS251 Motorola SN74lS30 Motorola SN74lS386 TI SN74lS93 
Fairchild 74lS251 National DM74lS30 National DM74lS386 IID4LS95B Fairchild 74LS95 

Motorola SN74LS251 NEe America J.lPB74 LS30 Raytheon 74lS386 Motorola SN74lS95 
National DM74LS251 Raytheon 74lS30 Signetics 74lS386 Raytheon 74lS95B 
NEe America J.lPB74lS251 Signetics 74lS30 TI SN74lS386 Signetics 74lS958 
Raytheon. 74LS251 TI SN74lS30 1TT74lS40 Fairchild 74lS40 TI SN74lS958 
Signetics 74lS251 1TT74lS32 Fairchild 74LS32 Motorola SN74lS40 1TT74LS96 TI SN74LS96 
TI SN74LS251 Motorola SN74lS32 National DM74lS40 1TT7400 Fairchild 7400 

1TI74LS253 AMD SN74lS253 National DM74LS32 NEe America J.lP874lS40 Hitachi HD7400 
Fairchild 74lS253 NEe America J.lPB74lS32 Raytheon 74lS40 Mitsubishi M53200 
Motorola SN74LS253 Raytheon 74LS32 Signetics 74LS40 Motorola MC7400 
National DM74lS253 Signetics 74LS32 TI SN74lS40 National DM7400 
NEe America J.lPB74lS253 TI SN74LS32 1TT74lS42 Fairchild 74lS42 NEe America ,..PB7400 
Raytheon 74lS253 IID4LS323 AMD SN74lS323 Motorola SN74lS42 Raytheon 7400 
Signetics 74LS253 Raytheon 74lS323 National DM74lS42 SignetJcs 7400 
TI SN74lS253 TI SN74lS323 NEe America J.lPB74lS42 TI SN7400 

lTI74LS257 AMD SN74lS257 iTT74LS365 Fairchild 74LS365 Raytheon 74LS42 286 Toshiba TC74QO 
Fairchild 74lS257 Motorola SN74lS365 Signetics 74lS42 TRW 7400 
Motorola SN74lS257 National DM74lS365 TI SN74lS42 1TT7401 Fairchild 7401 
National DM74LS257 NEe America J.lPB74LS365 1TT74LS51· Fairchild 74LS51 Mitsubishi M53201 
NEe America J.lPB74lS257 Raytheon 74LS365 286 Motorola SN74LS51 Motorola MC7401 
Raytheon 74LS257 Signetics 74LS365 National DM74lS51 National DM7401 
Signetics 74LS257 TI SN74lS365 NEe America J.lP874lS51 Raytheon 7401 
TI SN74lS257 Im4LS366 Fairchild 74lS366 Raytheon 74lS51 Signetics 7401 

IID4LS258 AMD SN74lS258 Motorola SN74LS366 Signetics 74lS51 TI SN7401 

Fairchild 74LS258 National DM74lS366 TI SN74lS51 TRW 7401 
Motorola SN74LS258 NEe America jLPB74LS366 ITT74LS54 Fairchild 74lS54 ITT7402 Fairchild 7402 
National DM74LS258 Raytheon 74LS366 286 Motorola SN74lS54 Hitachi HD7402 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 

Ie MASTER 1978 1967 



, Ie MASTER i I Manufacturer i Replacement Ie Master I Manufacturer i Replacement Ie Master Manufacturer I Replacement Ie Master Manufacturer I Replacement! IC Meater 
Device ' Source Device Page I Device I Source . Device Page Device I Source Device Page Device i Source 'Device Page 

I ITT Semiconductors (cont'd) 1 1TT741 01 Fairchild 14101 ITT74153 National DM74153 ITT74163 Hitachi HD74163 
Hitachi HD74107 NEC America )lPB74153 Mitsubishi M53363 
M,tsubishi 11.153307 Raytheon 74153 Motorola MC74163 

ITT7402 Mitsubishi M53202 I Motorola MC74107 Signetics 74153 National DM74163 

Motorola MC7402 

I 
National DM74107 TI SN74153 Raytheon 74163 

National DM7402 NEC Amenca f.LPB74107 TRW 74153 Signetics 74163 
NEC America )lPB7402 

I 
Signetics 74107 .ITT74154 AMD SN74154 TI SN74163 

Signetlcs 7402 TI SN74107 Fairchild 74154 TRW 74163 

TI SN7402 I ITT7411 Fairchild 7411 Mitsubishi M53354 ITT74164 AMD 74164 
• TRW 7402 

I 
Hitachi HD7411 Motorola MC74154 Fairchild 74164 

ITT7403 Fairchild 7403 Nailonai DM74il National DM74154 Hitachi HD74164 

Hitachi HD7403 I Raytheon 7411 NEC America /-lPB74154 Mitsubishi M53364 

Mitsubishi M53203 I S;gnetics 7411 Raytheon 74154 National DM74164 
Motorola MC7403 I lTT7412 Fairchild 7412 Signetlcs 74154 NEC America I-lPB74164 
National DM7403 I Hitachi HD7412 TI SN74154 Raytheon 74164 

Raytheon 7403 I Raytheon 7412 TRW 74154 Signetics 74164 

Signetics 7403 I Signetics 7412 ITT74155 Fairchild 74155 TI SN74164 

TI SN7403 TI SN7412 Mitsubishi M53355 1TT7417 Fairchild 7417 

TRW 7403 TRW 7412 Motorola MC74155 Hitachi HD7417 

ITT7404 FalrchileJ 7404 ITT74121 Fairchild 74121 National DM74155 Mitsubishi M53217 

Hitachi HD7404 Hitachi HD74121 NEG America p.PB74155 Motorola MC7417 

Mitsubishi M53204 Mitsubishi M53321 Raytheon 74155 National DM7417 

• ~.~otorc!a ~;,r~C7404 ~,,~otcro'3 MC7412~ Signs tics 74155 . Signetics 7417 

National OM7404 National DM74121 TI SN74155 TI SN7417 

NEG Amenca )lPB7404 Signetics 74121 TRW 74155 TRW 7417 

Raytheon 7404 TI SN74121 1TT74156 Faircl'lild 74156 ITT74180 Fairchild 74180 

Signetics 7404 TRW 74121 Hitachi HD74156 Hitachi HD74180 

I 
TI SN7404 

I 
ITr74122 Fairchild 74122 

I 
Mitsubishi M53356 

I 
Mitsubishi M53380 

Toshiba TC7404 Mitsubishl M53322 Motorola MC74156 Motorola MC74180 

TRW 7404 Motorola MC74122 National DM74156 National DM74180 

ITT7405 Fairchild 7405 I Signetics 74122 I NEC America p.PB74156 NEC America f.LPB74180 .. 
Hitachi HD7405 TI SN74122 Raytheon 74156 Raytheon 74180 

Mltsubishi M53205 

I 

ITT74123 AMD SN74123 Signetics 74156 Signetics 74180 

Motorola MC7405 Fairchild 74123 .TI SN74156 TI SN7il180 

National DM7405 Mitsubishi M53323 TRW 74156 TRW 74180 
NEe AMerica pPB7/105 Motorola MC74123 !TT7/1157 AMD SN74157 , ITT74182 AMO SN"4182 

Raytheon 7405 
i National DM74123 Fairchild 74157 Fairchild 74182 

Signetics 7405 NEG Amenca f.LPB74123 Hitachi H074157 Mitsubishi M53382 
TI SN7405 Raytheon 74123 MIIsubishi M53357 Motorola MC74182 
TRW 7405 Signetics 74123 Motorola MC74157 National DM74182 

ITT7406 Fairchild 7406 TI SN74123 National DM74157 NEG AmeriCa )lPB74182 

Hitachi H07406 TRW 74123 NEC Amenca p.PB74157 Raytheon 74182 
Mitsublshi M53206 ITT7413 Fairchild 7413 Raytheon 74157 . Signetics 74182 

Motorola MC7406 Mltsubishi M53213 Signetics 74157 TI SN74182 
National DM7406 Motorola MC7413 TI SN74157 1TT74190 Fairchild 74190 
S:gnetlcs 7406 

I 

Natlona! DM7413 ITT7416 FairChild 7416 Hitachi HD74190 
TI SN7406 NEG A.merica p.PB7413 Hitachi HD7416 Mitsubishi M53390 
TRW 7406 Signetlcs 7413 Mitsubishi M53216 Motorola MC74190 

ITT7407 Fairchild 7407 TI SN7413 Motorola MC7416 National DM74190 

Hitachi HD7407 :-RW 7413 National DM7416 Raytheon' 74190 
Mitsubishi M53207 1·ITT74141 Fairchild 74141 Signetics 7416 Signetics 74190 
Motorolll Me?40? I Motorolll MC?4141 I TI 5N7416 T! SN74190 

Nationa! DM7407 National DM74141 TRW 7416 1TT74191 Fairchild 74191 

Signetics· 7407 NEC Ar;enrAl p.PB74141 ITT74160 AMD SN74160 Hitachi HD74191 

T! SN7407 Ti SN74141 Fairchild 74160 Mitsubishi M53391 
TRW 7407 ITT74145 Falrchlid 74145 Hitachi . H074160 Motorola MC74191 

ITT740a Falfchlld 7408 Mltsublshi M53345 MltsublShl M53360 National DM74191 
Mitsubishl M53208 Motorola MC74145 Motorola MC74160 Raytheon 74191 
Motorola MC7408 National DM74145 National DM74160 Signetics 74191 

National OM7408 Raytheon 74145 Raytheon 74160 TI SN74191 
Rayttleon 7408 Signetics 74145 I Signetics 74160 I 

ITT74192 AMD SN74192 
Signetics 7408 Tl SN74145 

I 

TI SN74160 Fairchild 74192 
TI SN7408 TRW 74145 TRW 74160 

I 
Mitsubishl M53392 

Toshiba TC7aOa .ITT74150 Fairchild 74150 ITT74161 AMD SN74161 Motorola MC74192 
TRW 7408 Hitachi H074150 Fairchild 74161 I National DM74192 

ITT 7409 Fairchild 7409 Mitsubishl M53350 Hitachi HD74161 NEC Amenca f.LPB74192 
H,tach! HD7409 Motorola MC74150 Mitsublshi M53361 Raytheon 74192 

MIISUbl"i M53209 National OM74150 Motorola' MC74161 Signetics 74192 
Motorola MC7409 NE'C America p.PB74150 I National DM74161 TI SN74192 
National OM7409 Raytheon 74150 I NEC America p.PB74161 1TI74193 AMD SN74193 
Raytheon 7409 Signatlcs 741.50 I Raytheon 74161 Fairchild 74193 

SignetlCS 7409 TI SN74;50 I Signetics 74161 Mitsubishi M53393 
TI SN7409 TRW 74150 TI SN74161 Motorola MC74193 
TRW 1409 ITT74151 Fairchild 74151 TRW 74161 National OM74193 

ITT741 0 Fairchild 7410 Hitachi HD74151 ITT74162 AMO SN74162 NEC America p.PB74193 
Hitachi HD7410 Mitsublshi M53351 Fairchild 74162 Raytheon 74193 
Mitsublshi M53210 Motorola MC14151 HitaChi HD74162 Signetics 74193 
MotorOla MC7410 I National DM74151 Mitsublshi M53362 I TI SN74193 
National DM741Q 

I 

NEC Amenca }.!PB74151 Motorola MC74162 ITT74194 AMD SN74194 
NEG America IlPB7410 Raytheon 74151 National DM74162 Fairchild 74194 
Raytheon 7410 Signetics 74151 Raytheon 74162 Hitachi HD74194 
Signetics 7410 TI SN74151 

I 
Signetics 74162 MotorOla MC74194 

TI SN7410 

1'TT74153 
TRW 74151 

I 

TI SN74162 National DM74194 
SN7427 Fairchild 74153 TRW 74162 Signetics 74194 

TOShiba TC7410 Mitsubishl M53353 1TT74163 AMD SN74163 I TI SN74194 
TRW 7410 I MOtOrOla MC7415J 

! Fairchild 74163 I ITT74195 AMD SN74195 

• Discontinued 

Bold face deVice numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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ITT Semiconductors (cont'd) 

ITI74195 Fairchild 74195 
Motorola MC74195 
National ' DM74195 
NEe America IlP874195 
Raytheon 74195 
Signetics 74195 
TI SN74195 

ITI7420 Fairchild 7420 
Hitachi HD7420 
Mitsubishi M53220 
Motorola MC7420 
National DM7420 
NEe America 'IlP87420 
Raytheon 7420 
Signetics 7420 
TI SN7420 
Toshiba TC7420 
TRW 7420 

ITI7421 Fairchild 7421 
Raytheon 7421 
Signetics 7421 

ITI7425 Fairchild 7425 
Mitsubishi M53225 
Motorola MC7425 
National DM7425 
TI SN7425 

ITI7426 Fairchild 7426 
Hitachi HD7426 
Motorola MC7426 
National DM7426 
Signetics 7426 
TI SN74~6 
TRW 7426 

+1TI7428 Signetics 7428 
TI SN7428 

1TI7430 Fairchild 7430 

ITI7432 

+ITI7433 

1TI7437 

1TI7438 

1TI7440 

+1TI7441 

ITI7442 

Hitachi 
Milsui:;;sr,i 
Motorola 
National 
NEe America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
National 

HD?430 
M53<:30 
MC7430 
OM7430 
IlP87430 
7430 
SN7430 
7430 
7432 
HD7432 
OM7432 

S1gnetics 7432 
TI SN7432 
Signetics 7433 
TI SN7433 
Fairchild 7437 
Mitsubishi M53237 
Motorola MC7437 
National DM7437 
NEe America JlP87437 
Raytheon 7437 
Signetics 7437 
TI SN7437 
TRW 7437 
Fairchild 7438 
Mitsubishi M53238 
Motorola MC7438 
National DM7438 
NEe America I-lP87438 
Raytheon 7438 
Sigrietics 7438 
TI SN7438 
TRW 7438 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
NEe Amenca 
Signetics 
TI 
TRW 

7440 
HD7440 
M53240 
MC7440 
DM7440 
p.P87440 
7440 
SN7440 
7440 

Fairchild ' 7441 
Mitsubishi M53241 
National OM7441 
Fairchild 7442 
Hitachi 'HD7442 

+ Discontinued 

Manufacturer I Replacement 
Device Source Device 

ITI7442 

ITI7443 

ITI7444 

ITI7445 

ITI7446 

1TI7447 

1TI74lt8 

1TI7450 

ITI7451 

ITI7453 

1TI7454 

+1TI7460 

Mitsubishi 
Motorola 
National 
NEe America 
Raytheon. 
Signetics 
TI 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Mltsubishi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Mitsubishi 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Mitsubishi 
Motorola 

M53242 
MC7442 
OM7442 
IlP87442 
7442 
7442 
SN7442 
7443 
HD7443 
M53243 
MC7443 
7443 
7443 
SN7443 
7444 
H07444 
M53244 
MC7444 
7444 
7444 
SN7444 
7445 
M53245 
MC7445 
OM7445 
IlP87445 
7445 
7445 
SN7445 
7445 
7446 
MC7446 
OM7446 
7446 
SN7446 
7447 
M53247 
MC7447 

National OM7447 
NEe America JlP87447 
Sigrlet~ts 7447 
TI 
Fairchild 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
Fairchild 
HitachI 
Mitsubishi 
Motorola 
National 
NEe America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
Motorola 
National 
NEe America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
MitsubiShi 
Motorola 
National 
NEe America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
Motorola 
National 
NEe America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi _ 
Mitsubishi 
Motorola 

SN7447 
7448 
M53248 
MC7448 
DM7448 
7448 
SN7448 
7450 
HD7450 
M53250 
MC7450 
OM7450 
IlP87450 
7450 
SN7450 
7450 
7451 
H07451 
MC7451 
DM7451 
JlP87451 
7451 
SN7451 
7451 
7453 
HD7453 
M53253 
MC7453 
OM7453 
JlP87453 
7453 
SN7453 
7453 
7454 
H07454 
MC7454 
DM7454 
JlP87454 
7454 
SN7454 
7454 
7460 
HD7460 
M53260 
MC7460 

IC Master 
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ALTERNATE SOURCE DIRECTORY 

~~urer I~ Oev~ 
+ITI7460 

1TI7470 

1TI7472 

1TI7473 

1TI7474 

1TI7475 

rTI7476 

1TI7480 

1TI7482 

ITI7483 

1TI7486, 

1TI7490 

National DM7460 
NEe AmeriCa JlP87460 
Signetics 7460 
TI SN7460 
TRW 7460 
Fairchild 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
Mitsubishi 
Motorola 
National 
NEe America 
Signetics 
TI 

7470 
M53270 
MC7470 
DM7470 
7470 
SN7470 
7472 
HD7472 
M53272 
MC7472 
DM7472 
7472 
SN7472 
7472 
7473 
M53273 
MC7473 
OM7473 
IlP87473 
1473 
SN7473 

Fairchild 7474 
Hitachi HD7474 
Mitsubishi M53274 
Motorola MC7474 
National OM74 7 4 
NEe America JlP87474 
Raytheon 7474 
Signetics 7474 
TI SN7474 
TRW 7474 
Fairchild 7475 
Hitachi H07475 
Mitsubishi M53275 
Motorola MC7475 
Natrona! OM7475 
Signetics 7475 
TI . SN7475 
TRW 7475 
Fairchild 7476 
Mitsubishi M53276 
Motorola MC7476 
National OM7476 
NEe America I-lP87476 
Signetics 7476 
TI SN7476 
TRW 7476 
Fairchild 7480 
Mitsubishi M53280 
Motorola MC7480 
NEe America I-lP87480 
Signetics 7480 
TI SN7480 
Fairchild 7482 
Motorola MC7482 
TI SN7482 
Fairchild 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
NEe America 
Raytheon 
SignetiCS 
TI 
TRW 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 

7483 
M53283 
MC7483 
OM7483 
7483 
7483 
SN7483 
7486 
H07486 
M53286 
MC7486 
DM7486 
I-lP87486 
7486 
7486 
SN7486 
7486 
7490 
H07490 
M53290 
MC7490 
OM7490 
7490 
SN7490 
7490 

IC Master 
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1TI7491 

1TI7492 

1TI7493 

+ITI7494 

1TI7495 

1TI7496 

Fairchild 
Mitsubishi 
Motorola 
National 
NEe America 
Signetics 
TI 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
Motorola 
TI 
Fairchild 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
~ignetics 
TI 
TRW 

rr75tO"?,6, Tt 
1TI751078 TI 
ITI75108A TI 
1TI751088 TI 
ITI75109 TI 
1TI75110 TI 
ITI75138 TI 
1TI7520 TI 
ITI75207 TI 
1TI75208 TI 

+ITI7521 TI 
1TT7522 TI 

+ITI7523 TI 
IW5234 TI 

+1TI75235 TI 
1TI7524 TI 

+ITI7525 TI 
1TI7528 Tl 

+1TI7529 TI 
1TI75322 TI 
1TI75324 TI 
1TI75325 TI 
1TI75450 TI 
1TI75451 TI 
1TI75452 TI 
1TI75453 TI 
1TI75454 TI 
1TI75460 TI 
ITI75461 TI 
ITI75462 TI 
1TI75463 TI 
1TI75464 TI 
ITI9000 Fairchild 

TI 
ITI9001 Fairchild 

TI 
ITI9002 Fairchild 

TI 
ITI9003 Fairchild 

TI 
ITI9004 Fairchild 
ITI9005 Fairchild 

TI 
+ITI9006 Fairchild 
+ITI9OO7 Fairchild 

TI 

7491 
M53291 
MC7491 
OM7491 
I-lP87491 
7491 
SN7491 
7492 
H07492 
M53292 
MC7492 
DM7492 
7492 
SN7492 
7492 
7493 
HD7493 
M53293 
MC7493 
OM7493 
7493 
SN7493 
7493 
7494 
MC7494 
SN7494 
7495 
M53295 
MC7495 
DM7495 
7495 
SN7495 
7496 
HD7496 
M53296 
MC7496 
DM7496 
7496 
SN7496 
7496 
SN~"Q7A 
SN751 078 
SN75108A 
SN751088 
SN75109 
SN75110 
SN75138 
SN7520 
SN75207 
SN75208 
SN7520 
SN7522 
SN7522 
SN75234 
SN75234 
SN7524 
SN7524 
SN7528 
SN7528 
SN75322 
SN75324 
SN75324 
SN75450 
SN75451 
SN75452 
SN75453 
SN75454 
SN75460 
SN75461 
SN75462 
SN75463 
SN75464 
9000 
SN29000 
9001 
SN29001 
9002 
SN29002 
9003 
SN29003 
9004 
9005 
SN29005 
9006 
9007 
SN29007 

The manufacturers report their devices can be used as direct replacements. ' 
Performance details often differ. so compare the specifications considering your requirements. 
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lIT Semiconductors (cont'd) 

ITT9OO8 

ITT9009 

ITT9016 

ITT9022 
!TT9024 

+'TT9033 
ITT9093 

In9094 

ITT9097 

In9099 

ITI930 

ITT9300 

ITT9301 

ITI9304 

ITT9309 

I ITT93 1 

ITT9312 

ITT9316 

ITT932 

ITT933 

ITT935 

ITI936 

ITT937 

Fairchild 
TI 
Fairchild 
Ti 
Fairchild 
TI 
Fairchild 
Fairchild 
TI 
Fairchild 
Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

AMD 
Fairchild 
TI 

AMD 
Fairchild 
TI 

AMD 
Fairchild 
AMD 
Fairchild 
TI 

Motorola 

Ti 

AMD 
Fairchild 
TI 

AMD 
Fairchild 
Raytheon 
TI 

Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

,Motorola 

Raytheon 
TI 

Motorola 
Raytheon 
TI 

Motorola 

Raytheon 
TI 

+ Discontinued 

9008 
SN29OO8 
9009 
SN29009 
9016 
SN29016 
9022 
9024 
SN29024 
9033 
MCS53 
MCS53 
RM993 
SN158093 
SN159093 
MC856 
MC956 
RM994 
SN158094 
SN159094 
MC855 
MC955 
RM997 
MC852 
MC952 
RM999 
SN158099 
SN159099 
MC830 
MC930 
RM930 
SN15830 
SN15930 
9300 
9300 
SN29300 
SN39300 
9301 
9301 
SN29301 
SN39301 
9304 
9304 
9309 
9309 
SN29309 
SN39309 
MC831 
MC931 
SNi5831 
SN15931 
9312 
9312 
SN29312 
SN39312 
9316 
9316 
RM9316 
SN29316 
SN39316 
MC832 
MC932 
RM932 
SN15832 
SN15932 
MC833 
MC933 
RM933 
SN15833 
SN15933 
MC840 
MC940 
RM935 
SN15835 
SN15935 
MC936 
RM936 
SN15836 
SN15936 
MC837 
MC937 
RM93? 
SN15837 

I 
I 

Manufacturer l Replacement 
Device Source Device 

ITT937 
ITT944 

iTT945 

111946 

ITT948 

ITT949 

+ITT950 

+ITT951 

ITT9601 

In961 

ITI9614 
iTT9615 
ITT962 

iTT963 

SAA1024 
SAA1025 
TAA7756 
TBA800 
TCA350 
ZTK33 

TI 
Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
TI 

AMD 
.Fairchild 
TI 
Motorola 

Raytheon 
TI 

Tl 
TI 
Motorola 

Raytheon 
TI 

Motorola 

Raytheon 
Tt 

SGS 
SGS 
NPC 
SGS 
AMI 
NPC 

SN15937 
MC844 
MC944 
RM944 
SN15844 
SN15944 
MCS45 
MC945 
RM945 
SN15845 
SN15945 
MC846 
MC946 
RM946 
SN15846 
SN15946 
MC848 
MC948 
RM948 
SN15848 
SN15948 
MC849 
MC949 
RM949 
SN15849 
SN15949 
MC850 
MC95Q 
RM950 
SN15850 
SN~5950 

MC851 
MC951 
RM951 
SN15851 
SN1595l 
9601 
9601 
SN29601 
MC861 
MC961 
RM961 
SN15861 
SN15961 
SN75114 
SN75115 
MC862 
MC962 
RM962 
SN15862 
SN15962 
MC1141 
tv1CS63 
MC963 
RM963 
SN5481A 
SN7481A 
Ml024 
Ml025 
SFC606 
TBA800 
S10110 
TAA550 

Micro Components 

MCC555 J=:xar XR555 

Micro Networks 

DAC80 Beckman 877-80 
Burr-Brown DAC80 
Datel DAC-HZ12B 

DAC85 Beckman 877-85 
MN5065 Motorola MC1358 

Micro Power Systems 

MPS759J AD AD7501 
MPS7502 AD AD7502 
MPS7503 AD AD7503 
MPS7506 AD AD7506 
MPS7507 AD AD7507 

MPS7519 
MPS7520 
MPS7521 
MPS7522 
MPS7550 
MPS7570 

AD 
AD 
AD 
AD 
AD 
Fairchild 
Mltel 
Motorola 
National 
RCA 
Solitron 
SSS 
TI 
AD 
AD 
AD 
AD 
AD 
AD 

AD7510 
AD7511 
AD7512 
AD7513 
AD7516 
F4016 
SIL4016 
MC14016 
CD4016 
CD4016 
CM4016 
SCL4016 
TP4016 
AD7519 
AD7520 
AD7521 
AD7522 
AD7550 
AD7570 

Mitel Semiconductor 

SIL4oo0 Motorola MC14000 
National CD4000 
RCA CD4000 
So lit ron CM4000 

I SIL4oo1 

SSS SCi...4000 
TI TP4000 
Fairchild F4001 
Mmoroia MCi400i 
National CD4001 
NEG America p.PD4001 
RCA CD4001 
SGS HBF4001 
SOlitron CM4001 
SSS SCL4001 
TI TP4001 
Toshiba TC4001 

SIL4002 Fairchild F4oo2 
Motorola MC14oo2 
National CD4002 
NEe America I!PD4002 
RCA CD4oo2 
SGS HBF4002 
Sol,tron CM4002 
SSS SCL4oo2 
TI TP4oo2 
Toshiba TC4002 

SIL4oo7 Fairchild F4oo7 
Motorola MC14007 
National CD4007 
RCA CD4007 
SGS HBF4007 
Solitron CM4007 
SSS SCL4oo7 
TI TP4oo7 
Toshiba TC4007 

SIL4009 National CD4009 
RCA CD4009 
SGS HBF4009 
Solitron CM4oo9 
SSS SCL4009 
TI TP4009 
Toshiba TC4009 

SIL4010 National CD4010 
RCA CD4010 
SGS HBF4010 
Solitron CM4010 
sss SCL4010 
TI TP4010 
Toshiba TC4010 

SIL4011 Fairchild F4011 
Motorola MC14011 
National CD4011 
NEe America p.PD4011 
RCA CD4011 
SGS HBF4011 
Solitron CM4011 
SSS SCL4011 
TI TP4011 
Toshiba TC4011. 

SIL4012 Fairchild F4012 
Motorola MC14012 
National CD4012 
NEe America p.PD4012 

SIL4014 

SIL4015 

SIL4016 

I 

S!L4017 

I 
! 

SIL4018 

I 

I SIl4019 

I 
I 

SIL4020 

SIL4021 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 

1970 

RCA 
SGS 
Sontron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
Natronal 
NEe America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
NEe America 
RCA 
SGS 
Sl)litron 
SSS 
TI 
Toshiba 
Fairchild 
rv1otofoia 
Nat!onal 
NEe America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
AD 
Fairchild 
MIcro Power 
Motorola 
National 
RCA 
Solitron 
SSS 
TI 
Falfch;!d 
Motorola 
National 
NEG America 
RCA 
SGS 
Solatron 
SSS 
TI 
Toshiba 
Fairchild 
National 
RCA 
SGS 
Solitron 
SSS 
Tt 

Toshiba 
Fairchild 
National 
RCA 

SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchiid 
Motorola 
National 
NEe America 
RCA 
SGS 
Sohtron 
sss 
TI 
Toshiba 
Fairchild 
Motorola 
National 
NEG America 
RCA 

CD4012 
H8F4012 
CM4012 
SCL4012 
TP4012 
TC4012 
F4013 

ICM..
P9 

MC14013 
CD4013 
p.PD4013 
CD4013 
H8F4013 
CM4013 
SCL4013 
TP4013 
TC4013 
F4014 
MC14014 
CD4014 
MPD4014 
CD4014 
HBF4014 
CM4Q14 
SCL4014 
TP4014 
TC4014 
F4015 
rv1Ci401·5 
C04015 
p.PD4015 
CD40i5 
HBF4015 
CM4015 
SCL4015 
TP4015 
TC4015 
AD7516 
F4016 
MPS7516 
MC14016 
CD4016 
CD4016 
CM4016 
SCL4016 
TP4016 
F4017 
MC14017 
CD4017 
I!PD4017 
CD4017 
HBF4017 
CM4017 
SCL4017 
TP4017 
TC4017 
F4018 
CD4018 
CD4018 
HBF4018 
CM4018 
SCL4018 
TP4018 
TC4018 
F4019 
CD4019 
CD4019 
HBF4019 
CM4019 
SCL4019 
TP4019 
TC4019 
F4020 
MC14020 I 

CD4020 
p.PD4020 
CD4020 
HBF4020 
CM4020 
SC.L4020 
TP4020 
TC4020 
F4021 
MC14021 
CD4021 
I!PD4021 
CD402i 
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Mitel Semiconductor (cont'd) 

SIL4021 

SIL4022 

SIL4023 

SIL4024 

SIL4025 

SIL4027 

SIL4028 

SIL4029 

SIL4030 

SIL4035 

Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
NEG America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 

CM4021 
SCL4021 
TP4021 
TC4021 
F4022 . 

MC14022 
C04022 
C04022 
HBF4022 
CM4022 
SCL4022 
TP4022 
TC4022 
F4023 
MC14023 
C04023 
J1P04023 
C04023 
HBF4023 
CM4023 
SCL4023 
TP4023 
TC4023 
F4024 
MC14024 
C04024 
C04024 
HBF4024 
CM4024 
SCL4024 
TP4024 
TC4024 
F4025 

Motorola MC14025 
National C04025 
NEG Amenca /lP04025 
RCA, C04025 

Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
NEG America 
RCA 
SGS 

. Solilron 

SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
NEG America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
National 
NEG America 
RCA 
SGS 
SoIitron 
SSS 
TI 
Toshiba 
Fairchild 
National 
NEe AmerICa 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 

CM4025 
SCL4025 
TP4025 
TC4025 
F4027 
MC14027 
C04027 
J1P04027 
C04027 
HBF4027 
CM4027 
SCL4027 
TP4027 
TC4027 
F4028 
MC14028 
C04028 
/lP04028 
C04028 
HBF4028 
CM4028 
SCL4028 
TP4028 
TC4028 
F4029 
C04029 
J1P04029 
C04029 
HBF4029 
CM4029 
SCL4029 
TP4029 
TC4029 
F4030 
C04030 
p.P04030 
C04030 
HBF4030 
CM4030 
SCL4030 
TP4030 
TC4030 
F4035 
MC14035 
C04035 

• Discontinued 

SIL4035 

SIL4040 

SIL4042 

SIL4043 

SIL4044 

SIL4046 

SIL4049 

SIl4050 

SIL4051 

SIL4052 

SIL4053 

IC lIaster 
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NEG America J1P04035 
RCA C04035 
SGS HBF4035 
Solitron 
SSS 
TI 
Toshiba 

. Fairchild 
National 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 

CM4035 
SCL4035 
TP4035 
TC4035 
F4040 
C04040 
"P04040 
C04040 
CM4040 
SCL4040 
TP4040 
TC4040 

Fairchild F4042 
Motorola MC14042 
National C04042 
NEG America "P04042 
RCA C04042 
SGS HBF4042 
Solitron . CM4042 
SSS SCL4042 
TI TP4042 
Toshiba TC4042 
Fairchild F4043 
Motorola MC14043 
National C04043 
NEG America /lP04043 
RCA C04043 
Solitron CM4043 
SSS SCL4043 
TI TP4043 
Toshiba TC4043 
Fairchild F4044 
Motorola 
National 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
Solitron 
SSS 
Fairchild 
Motorola 
National 

. NEG America 
RCA 
SGS 
Solitron 
SSS 

MC14044 
C04044 
I-lPD4044 
C04044 
CM4044 
SCtlffl'.il4 
TP4044 
TC4044 
F4046 
MC14046 
C04046 
C04046 
OM4046 
SCL4Q46 
F4049 
MC14049 
C04049 
"P04049 
C04049 
HBF4049 
CM4049 
SCL4049 

TI TP4049 
Toshiba T<;:4049 
Fairchild F4050 
Motorola MC 14050 
National C04050 
NEG America "P04050 
RCA C04050 
SGS HBF4050 
Solitron CM4050 
SSS SCL4050 
TI TP4050 
Toshiba TC4050 
Fairchild F4051 
Motorola MC 14051 
National C04051 
RCA C04051 
Solitron CM4051 
SSS SCL4051 
TI TP4051 
Toshiba TC4051 
Fairchild F4052 
Motorola MC 14052 
National C04052 
RCA C04052 
Solitron CM4052 
SSS SCL4052 
TI TP4052 
Toshiba TC4052 
Fairchild F4053 
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SIL4053 

SIL4055 
SIL4056 
SIl4060 

SIL4066 

SIL4068 

SIL4069 

SIL4070 

SIl4071 

SIL4072 

SIl4073 

SIL4075 

SIL4076 

SIL4077 

Motorola 
National 
RCA 
Solitron 
SSS 
Toshiba 
RCA 
RCA 
National 
RCA 
SSS 
Fairchild 
Motorola 
National 
NEG America 
RCA 
SGS 
Signetics 
Solitron 
SSS 
Toshiba 
Fairchild 
Motorola 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Harris 
Motorola 
National 

NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
N~f 

RCA 
Solitron 
SSS 
Fairchild 
Motorola 
National 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
HarriS 
Motorola 
National 

RCA 
. Solitron 
SSS 
Fairchild 
¥otorola 
RCA 

MC14053 
C04053 
C04053 
CM4053 
SCL4053 
TC4053 
C04055 
C04056 
C04060 
C04060 
SCL4060 
F4066 
MC14066 
C04066 
J.lP04066 

. C04066 
~BF4066 

N4066 
CM4066 
SCL4066 
TC4066 
F4068 
MC14068 
C04068 
CM4068 
SCL4068 
TP4068 
TC4068 
F4069 
H074C04 
MC14069 
C04069 
MM74C04 
J.lPD4069 
C04069 
CM4069 
SCL4069 
TP4069 
TC4069 
F4070 
C04Q7() 
MM74C86 
C04070 
CM4070 
SCL4070 
F4071 
MC14071 
C04071 
JlP04071 
C04071 
C~4071 
SCL4071 
TP4071 
TC4071 
F4072 
MC14072 
C04072 
SCL4072 
TP4072 
TC4072 
F4073 
MC14073 
C04073 
C04073 
.CM4073 
SCL4073 
TP4073 
TC4073 
F4075 
MC14075 
C04075 
C04075 
SCL4075 
TP4075 
TC4075 
F4076 
H074C173 
MC14076 
C04076 
MM74C173 
C04076 
CM4076 
SCL4076 
F4077 
MC14077 
C04077 

SIL4077 

SIL4078 

SIL4081 

SIL4082 

SIL4098 
SIL4502 

SIL4508 

SIL4510 

SIL4511 

SIL4512 

SIL4514 

SIL4515 

SIL4516 

SIL4518 

SIL4520 

Solitron 
SSS 
Fairchlid 
Motorola 
RCA 
Solitron 
SSS 
Toshiba 
Fairchild 
Motorola 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
RCA 
SSS 
TI 
Toshiba 
RCA 
Motorola 
RCA 
SSS 
Motorola 
RCA 
SSS 
Toshiba 
Fairchild 
Motorola 
National 
RCA 

SSS 
Toshiba 
Fairchild 
Motorola 
~, 

RCA 
Solitron 
SSS 
TI 
Fairchild 
Motorola 
National 
NEC America 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
Solitron 
SSS 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
Solitron 
SSS 
Toshiba 
Fairchild 
Motorola 
National 
RCA 

SSS 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
Solitron 
SSS 
TI 
Toshiba 

IC Master 
Page 

CM4077 
SCL4077 
F4078 
MC14078 
C04078 

. CM4078 

SCL4078 
TC4078 
F4081 
MC14081 
C04081 
J.lP04081 
C04081 
CM4081 
SCL4081 
TP4081 
TC4081 
F4082 
MC14082 
C04082 
SCL4082 
TP4082 
TC4082 
C04098 
MC14502 
C04502 
SCL4502 
MC14508 
C04508 
SCL4508 
TC4508 
F4510 
MC14510 , 
C04510 
C040192 
C0451 0 
SCL4510 
TC4510 
F4511 
MC14511 
C045H 
C04511 
CM4511 
SCL4511 
TP4511 
F4512 
MC14512 
C04512 
J.lP04512 
SCL4512 
TP4512 
TC4512 
F4514 
MC14514 
C04514 
C04514 
CM4514 
SCL4514 
TC4514 
F4515 
MC14515 
C04515 
C04515 
CM4515 
SCL4515 
TC4515 
F4516 
MC14516 
C04516 
C040193 
CD4516 
SCL4516 
TC4516 
F4518 
MC14518 
C04518 
C04518 
CM4518 
SCL4518 
TP4518 
TC4518 

Fairchild F4520 
Motorola MC14520 
National ,C04520 
NEC America J.lP04520 
RCA C04520 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specificationS considering your requirements. 

Ie MASTER 1978 1971 



Ie MASTER 

r · ... ·"""'1-... Ie-i-I-
IC Master Manufacturer I Replacement IC Master Manufacturer I R~placement: Ie ...... 

Device ' SOUrce Device Page Device SOUrce Device Page Device Source Device Page Device . Source Device PIIge 

,..:.._1 Sem:"onduct-r ,..,--t'd) M5$133 Hitachi HD74S133 M53201 Raytheor1 7401 M53210 TI SN7427 

I 1lt:1 I\,; U \\,;UII I National DM74S133 Signetics 7401 Toshiba TC7410 
Signetics 74S133 TI SN7401 TRW 7410 

SIL4520 Solitron CM4520 TI SN74S133 TRW 7401 M53213 Fairchild 7413 
SSS SCl4520 M5S138 AMD SN74S138 M53202 Fairchild 7402 In 1TT7413 
TI TP4520 Fairchild 74S138 Hitachi HD7402 Motorola MC7413 
Toshiba TC4520 National DM74S138 'In 1TT7402 National DM7413 

5ignetics 745138 Motorola MC7402 NEe America J,lPB7413 

Mitsubishi Electric CO. TI SN74S138 National DM7402 5 ignetiCS 7413 
I M55151 AMD SN74S151 NEG America J,lPB7402 TI SN74 i 3 

I 
I Fairchild 745151 5ignetics 7402 TRW 7413 

M5S000 Fairchild 74800 Hitachi HD745151 TI SN7402 M53214 Fairchild 7414 
htach, HD74S00 National DM74S151 TRW 7402 Hitachi HD7414 
National DM74S00 5ignetICs 745151 M53203 Fairchild 7403 Motorola MC7414 
£!gnet!cs 74S00 TI SN745151 Hitachi HD7403 National DM7414 
Tl SN74S00 M5S153 AMD SN74S153 In In7403 Signeties 7414 

M55003 Fairchild 74503 Fairchild 745153 Motorola MC7403 TI 5N7414 
Hitachi HD74503 National DM74S153 National DM7403 M53216 Fairchild 7416 

National DM74S03 S,gnetics 74S153 Raytheon 7403 Hitachi HD7416 
5ignetlcs 74503 TI 5N74S153 Signetics 7403 In 1TT7416 

TI 5N74503 M5S157 AMD 5N745157 TI SN7403 Motorola MC7416 
M5S004 Fairchiid 74S04 Fairchild 745157 TRW 7403 National DM7416 

Hitachi HD74S04 National DM745157 M53204 Fairchild 7404 Signetics 7416 

National DM74504 Signetics 74S157 Hitachi HD7404 TI SN7416 

Signetics 74S04 TI SN74S157 In In7404 TRW 7416 
TI SN74S04 M5S158 AMD SN74S158 Motorola MC7404 M53217 Fairchild 74H 

M5S005 Fairchild 74S05 Fairchild 74S158 National DM7404 Hitachi HD7417 
Hitachi HD74S05 National DM74S158 NEG America )J.PB7404 In ITI7417 

I 
National DM74505 

I 
5ignetics 74S158 

I 
Raytheon 7404 

I 
Motorola MC7417 

Signetfcs 74S05 TI SN74S158 Signetics 7404 National DM7417 
Ti 5N74S05 M5S174 AMD 5N74S174 TI SN7404 S;gne!iCS 7417 

I M5S010 Fairchild 74S10 

I 
Fairchild 74S174 I Toshiba TC7404 

I 
TI SN7417 

Hitachi HD74S10 Hitachi HD74S174 

I 
TRW 7404 TRW 7417 

National DM74S10 National DM74S174 M53205 Fairchild 7405 M53220 Fairchild 7420 
Signetics 74S10 Signetics 74S174 Hitachi HD7405 I Hitachi HD7420 
T1 SN74S10 TI SN74S174 In 1TT7405 I In In7420 

M5S01 ~ Fa:rcn,id 74S11 M5S175 AMD SN74S175 Motorola MC7405 Motorola MC7420 
Hitachi HD74S11 Fairchild 745175 National DM7405 Na!lOnal DM7420 
Nationa! DM74S11 Hitachi HD74S175 NEG America ·J,lPB7405 NEG America J,lPB7420 
Signetlcs 74S11 National DM74S175 Raytheon 7405 Raytheon 7420 
T! SN74S11 Signetics 74S175 Signetics 7405 Signetics 7420 

M5S015 Fairchild 74S15 TI SN745175 TI SN7405 I TI 5N7420 
Hltach. HD74S15 M55181 AMD SN74S181 TRW 7405 I Toshiba TC7420 

I 

National DM74S15 Fairchild 74S181 M53206 Fairchild 7406 

I 
TRW 7420 

Signetlcs 74S15 Hitachi HD74S181 Hitachi HD7406 M53225 Fairchild 7425 
T! SN74S15 Signetics 74S181 In In7406 In 1TT7425 

M5S020 f-~HrChl!r 74S20 TI SN74S181 Motoro!a MC7406 Motorola MC7425 
H,tach, HD74S20 'M5S182 Fairchild 74S182 National DM7406 I National DM7425 
National DM74S20 National DM74S182 Signetics 7406 TI 5N7425 
Signetics 74820 Signetics 74S182 TI SN7406 M53227 Fairchild 7427 
T: SN74S20 TI SN74S182 TRW 7406 Hitachi HD7427 

M5S030 Fairch,la 74S30 M5S22 Fairchild 74S22 M53207 Fairchild 7407 Motorola MC7427 
National U1Vl/'t.;),.)V 

I 

H.tachj HD74S22 

I 

Hitachl HD7407 

I 

Nationai DM7427 
Ti SN74S30 National DM74S22 In In7407 Signetics 7427 

M5S040 Fairchild 74S40 Signetics 74S22 Motorola MC7407 M53230 Fairchild 7430 
Hitachi HD74S40 TI SN74S22 National DM7407 Hitachi HD7430 
National DM74S40 

I 
M5S251 AMD SN74S251 

I 
Signetics 7407 

I 
In In743,P 

Signetics 74S40 Fairchild 745251 TI SN7407 Motorola MC7430 
TI SN74S40 

I 
Hitachi HD74S251 

I 
TRW 7407 National DM7430 

M5S051 Fairchild 74851 National DM74S251 M53208 Fairchild 7408 NEG Amenca J,lPB7430 
Nat;onal DM74S51 Signetics 74S251 ITT In7408 Signetics 7430 
Signetics 74551 TI SN74S251 Motorola MC7408 TI SN7430 
Ti SN74S51 M5S257 AMD SN74S257 National DM7408 TRW 7430 

M5S074 Fairchild 74874 Fairchild 74S257 Raytheon 7408 M53237 Fairchild 7437 
Hitachi HD74S74 National DM74S257 Signetics 7408 ITT ITT7437 
Ti SN74S74 8ignetics 748257 TI SN7408 Motorola MC7437 

M55085 Signetics 74585 TI SN74S257 Toshiba TC7408 National DM7437 

I 
Ti SN74S85 M5S258 AMD SN74S258 TRW 7408 NEe America /-lPB7437 

M5S112 FairChiid 74S112 Fairchild 74S258 M53209 Fairchild 7409 Raytheon 7437 
htach! HD74S112 Signetics 74S258 Hitachi HD7409 Signetlcs 7437 

I 
Motorola SN74S112 TI SN74S258 In In7409 TI 5N7437 
Natlonai DM74S112 M53200 Fairchild 7400 Motorola MC7409 TRW 7437 
S,gnetics 74S112 Hitachi HD7400 National DM7409 M53238 Fairchild 7438 
TI SN74S112 In In7400 Raytheon 7409 In In7438 

M5S113 Fairchild 74S113 Motorola MC7400 Signetics 7409 Motorola MC7438 
Hitachi HD74S113 National DM7400 TI SN7409 National DM7438 
Motor,ola SN74S113 NEG America /-lPB7400 TRW 7409 NEG America /lPB7438 
Naltonal DM74S113 Raytheon 7400 I M53210 Fairchi!d 7410 Raytheon 7438 
Signetics 745113 Signetics 7400 Hitachi HD7410 Signet'cs 7438 

" 
Ti SN74S113 TI SN7400 In ITT741 0 TI SN7438. 

M5S114 Falfchlld 74S114 Toshiba TC7400 Motorola MC7410 TRW 7438 
Hitachi HD74S114 TRW 7400 National DM7410 M53240 Fairchild 7440 
National DM74S114 M53201 Fairchild 7401 NEG America J,lPB7410 Hitachi HD7440 
Signetics 745114 In ITT7401 Raytheon 7410 In In7440 
TI SN74S114 Motorola MC7401 Signetics 7410 Motorola MC7440 

M5S133 Fairchild 74S133 National DM7401 TI SN7410 National DM7440 

• Discontinued 

Bold face device numbers indicate manufacturers data is provided in the Ie Master en the pages noted 
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Mitsubishi Electric Co. 
(cont'd) 

M53240 

M53241 

M53242 

M53243 

M53244 

M53245 

M53247 

M53248 

M53250 

M53253 

M53260 

M53270 

NEG AmerICa IlPB7440 
Signetics 7440 
TI SN7440 
TRW 7440 
Fairchild 
National 
Fairchild 

7441 
DM7441 
7442 

Hitachi HD7442 
ITT ITT7442 
Motorola MC7442 
National DM7442 
NEG America IlPB7442 
Raytheon 7442 
Signetics 7442 
TI SN7442 
Fairchild 7443 
Hitachi HD7443 
ITT ITT7443 
Motorola MC7443' 
Raytheon 7443 
Signetics 7443 
TI SN7443 
Fairchild 7444 
Hitachi HD7444 
ITT ITT7444 
Motorola MC7444 
Raytheon 7444 
Signetics 7444 
TI SN7444 
Fairchild .7 445 
ITT ITT7445 
Motorola MC7445 
National DM7445 
NEG America -I!PB7445 
Raytheol"\ 7445 
Signetics 744!;i 
TI 81';7445 
TRW 7445 
Fairchild 
ITT 

7447 
ITT7447 

Motorola MC7447 
National DM7447 
NEG America IlPB74~7 

Signetics 7447 
TI SN7447 
Fairchild 
ITT 

7448 
ITT7448 

Motorola MC7448 
National DM7448 
Signetics 7448 
TI • SN7448 
Fairchild 
Hitachi 
ITT 

7450 
HD7450 
ITT7450 

Motorola MC7450 
National DM7450 
NEC America IlPB7450 
Signetics 7450 
TI SN7450 
TRW '7450 
Fairchild 
Hitachi 
ITT 

7453 
HD7453 
ITT7453 

Motorola MC7453 
National DM7453 
NEC America IlPB7453 
Signetics 7453 
TI SN7453 
TRW 7453 
Fairchild 
Hitachi 
Motorola 
National 
NEG America 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Motorola 
National 
Signetics 

7460 
HD7460 
MC7460 
DM7460 
IlPB7460 
7460 
SN7460 
7460 
7470 
ITT7470 
MC7470 
DM7470 
7470 

• Discontinued 
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ALTERNATE SOURCE DIRECTORY' 
ICMaster 

Page 

M53270. 
M53272 

M53273 

M53274 

M53275 

M53276 

M53280 

M53283 

M53285 

M53286 

M53289 

M53290 

TI 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Motoro!a 
National 

SN7470 
7472 
HD7472 
ITT7472 
MC7472 
DM7472 
7472 
SN7472 
7472 
7473 
ITT7473 
MC7473 
DM7473 

NEG Amenca IlPB7473 
Signetics 7473 
TI SN7473 
Fairchild 
Hitachi 
ITT 
Motorola 

7474 
HD7474 
ITT7474 
MC7474 

National DM7474 
NEG America IlPB7474 
Raytheon 7474 
Signetics 7474 
TI SN7474 
TRW 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 

7474 
7475 
HD7475 
ITT7475 
MC7475 
DM7475 
7475 
SN7475 
7475 

Fairchild 7476 
ITT ITT7476 

IC Master 
Page 

Motorola MC7476 ' 
National DM7476 
NEC America IlPB7476 
Signetics 7476 
;-! S~,7 ~76 

JRW 
Fairchild 
ITT 
Motorola 
NEG America 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI· 
Fairchild 
Hitachi 
Motorola 
National 
NEG America 
Sigfletics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 

. Motorola 
National 
NEG America 
Raythedn 
Signetics 
TI 
TRW 
AMD 
Fairchild 
National 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 

7476 
7480 
ITT7480 
MC7480 
IlPB7480 
7480 
SN7480 
7483 
ITT7483 
MC7483 
DM7483 
7483 
7483 
SN7483 
7485 
HD7485 
MC7485 
DM7485 
p.PB7485 
7485 
SN7485 
7485 
7486 
HD7486 
ITT7486 
MC7486 
DM7486 
IlPB7486 
7486 
7486 
SN7486 
7486 
SN7489 
7489 
DM7489 
SN7489 
7489 
7490 
HD7490 
ITT7490 
MC7490 
DM7490 
7490 
SN7490 
7490 

1287 

Manufacturer I Replacement IC Master 
Page Device I Source Device 

M53291 

M53293 

M5~295 

M53296 

M53307 

M53321 

M53322 

M53323 

M53325 

M53326 

M53332 

M53345 

Fairchild 7~91 

ITT ITT7491 
Motorola MC749,l 
National DM7491 
NEG Amenca p.PB7491 
Signetics 7491 
TI SN7491 
Fairchild 
Hitachi 
ITT 
Motorola 

. National 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signeti~ 

TI 
TRW 
Fairchild 
ITT 
Motoro.la 
National 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 

7492 
HD7492 
ITT7492 
MC7492 
DM7492 
7492 
SN7492 
7492 
7493 
HD7493 
ITT7493 
MC7493 
DM7493 
7493 
SN7493 
7493 
7495 
ITT7495 
MC7495 
DM7495 
7.495 
SN7495 
7496 
HD7496 
ITT7496 
MC7496 
DM7496 
7496 
SN7496 
7496 
74107 
HD741 07 
ITT74107 
fv1C74107 

National DM74107 
NEG America p.PB74,107 
Signetics 74107 
TI SN74107 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Motorola 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Motorola. 
National 
NEG America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
National 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 

74121 
HD74121 
1TT74121 
MC74121 
DM74121 
74121 
SN74121 
74121 
74122 
ITT74122 
MC74122 
74122 
SN74122 
SN74123 
74123 
1TT74123 
MC74123 
DM74123 
IlPB74123 
74123 
74123 
SN74123 
74123 
74125 
HD74125 
DM74125 
74125 
SN74125 
74126 
HD74126 
DM74126 ' 
74126 
SN74126 
74132 
HD74132 
MC74132 
DM74132 
74132 
SN74132 
74145 
ITT74145 

The manufacturers report their devices can be used as direct replacements. 

M53345 

M53347 

M53348 

M53350 

M53351 

M53353 

M53354 

M53355 

M53356 

M53357 

M53358 

M53360 

Performance details often differ, so compare the specifications considering your requirements. 

Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 

MC74145 
DM74145 
74145 
74145 
SN74145 
74145 

'Hitachi HD74147 
National DM74147 
NEG America IlPB74147 
Signetics 74147 
TI SN74147 
Hitachi 
National 
NEG America 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
NEG. America 
Raytheon 
Signetics 
TI 
TRW 

HD74148 
DM74148 
p.PB74148 
74148 
SN74148 
74150 
HD74150 
MC74150 
DM74150 
IlPB74150 
74150 
74150 
SN74150 
74150 
74151 
HD74151 
ITT74151 
MC74151 
DM74151 
J.LPB74151 
74151 
74151 
SN74151 
74151 

Fairchild 74153 
ITT ITT? 4153 
Motorola MC74153 
National DM74153 
NEG America J.LPB74153 

Signetics 
TI 
TRW 
AMD 
Fairchild 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
TI 
TRW 
AMD 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
TI 
Raytheon 
Signetics 
AMD 
Fairchild 

74~ 5S 
74153 
SN74153 
74153 
SN74154 
74154 
MC74154 
DM74154 
p.PB74154 
74154 
74154 
SN74154 
14154 
74155 
ITT74155 
MC74155 
DM74155 
p.PB74155 
74155 
74155 
SN74155 
74155 
74156 
HD74156 
1TT74156 
MC74156 
DM74156 
IlPB74156 
74156 
74156 
SN74156 
74156 
SN74157 
74157 
HD74157 
ITT74157 
MC74157 
DM74157 
p.PB74157 
74157 
74157 
SN74157 
74158 
74158 
SN74160 
74160 

1973 
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Mitsubishi Electric Co. 
(cont'd) 

M53360 

M53361 

M53362 

M53363 

M53364 

M53365 

M53366 

M53370 

M53374 

M53375 

Hitachi HD74160 
ITT !TT74160 

Motorola MC74'60 
National DM74 < 60 
Rayth~o" 

SianetiCS 
TI 

TRW 
AMD 

Hitachi 

Motoroia 
National 
NEG Amenca 
Raytheon 
Signetics 
TI 
TRY'; 
AMD 
Fairchild 
Hitachi 
ITT 

Motorola 
National 
Raytheon 
Signetlcs 
Ti 
TRW 
AMD 
Fairchild 

1fT 
Motorola 
NatIOnal 
Raytheon 
Signetics 
TI 
TRW 
AMD 
Fairchlid 

ITT 

National 

7411,0 

74160 
S~J74H3C 

(4 ,C>'~' 

SN"'4~6~ 

HD74161 
In74161 
MC74161 
DM74161 
,..PB74161 
74161 
74161 
SN74161 
74161 
SN74162 
74162 
T-1074162 
ITT74162 
MC74162 
DM?4162 
74162 
74162 
SN74162 
74162 
SN741G3 
74163 
I-Jn7~H'~ 

iTT 14163 

MC74163 
DM74163 
74163 
74163 
SN74163 
74163 
74164 
74164 

ITT74164 
DM74164 

NEG America /lP874164 
Raytheon 74164 
Signetics 
Ti 

Fairchild 
Motorola 
National 
Raytheon 
Signetlcs 
TI 
Fairchild 
Htachl 
National 
Raytheon 
Signetlcs 
TI 

74164 
"SN"14164 
74165 
MC74165 
DM74'65 
74165 
74165 
SN74H35 
74166 
HD7416(; 
DM74166 
74166 
74166 
SN74166 

Fairchild 74170 
Nat,onai DM74170 
NEe Arnt'nca IlPB74170 
Ray1heon 74170 
Siqnetics 
TI 
AMD 
FaIrchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
Ti 
AMD 
Fairc.hild 
Hitachi 
Motorola 
National 
NEC America 
Raytheon 
Signetcs 

7417C 
SN74170 
SN74 ~ 74 
74174 
HD74174 
MC74174 
DM74174 
74174 
74174 
SN74174 
SN74175 
74175 
dD74175 
MC74175 
DM74175 
,..PB74175 
74175 
74175 

• Discontinued 

Manufacturer ! Replacement IC Master 
Device Source Device Page 

M53375 
M53376 

M53377 

~J53380 

M53381 

M5336<:! 

M53385 

M53390 

M53391 

M53392 

M53393 

M53398 

M53399 

TI 
Fairchild 
Motorola 
National 

SN74175 
74176 
MC7417f:, 

DM74176 
Signetics 74176 
TJ SN74176 
Faircr,i!d 
Motorola 
Nat'vna~ 
SlgnetL:;:s 

r;.airr;hi!d 

t{tacfI! 

74177 
MC74177 
DM74177 
74 ~ 77 
SN74177 
"14180-
i-.,074 iaG 

Motorola MC74180 
National DM74180 
NEC America ;.tPB74180 
Raytheon 74180 
Signetics 741 80 
TI SN74180 
TRW 74180 
AMD SN74181 
Faf,.chi1c! 74 ~ 81 

Motorola MC?4181 
National DM74181 
NEG Amenca /lPB74181 
Raytheon 74181 
Signetics 741 81 
T:, SN74181 
AMD Sr,7418~ 

Fairchild - 74182 
ITT jTT74'82 
Motorola MC74182 
~Jationai DM74182 
NEG Arnerica /lP874182 
Ravtheon 74182 
S':Jrli:;t,(:s -; 4182 
TI SN74182 
National DM74185 
Ti SN74185 
Faircniid 74190 
HltaCl11 HD74190 
ITT ITT74190 
Motorola MC74190 
National DM74190 
14aytt)OO!1 74190 
Signetics 741 90 
TI SN74190 
Fairchild 74191 
Hitachi HD74191 
iTT ITT74191 
MotorOla MC711191 
Natlona' DM74191 
Raytheon 74191 
Sign€'tics 74191 

SN74191 
AMD SN74192 
F3irch~;d 74192 
ITT ITT74192 
Motorola MC?4192 
National DM74192 
NEG Amenca /lPB74192 
Raytheon 74192 
Signetlcs 741 92 
TI SN74192 
AMD SN74193 
Fairchild 
ITT 
MotorOla 
National 

74193 
ITT74193 
MC74193 
DM74193 

M'C A.crE-nca I1PB74193 
Ray!rl€'on 74193 
SlgnG'liCS 74193 
TI SN74193 
Fairchild 74198 
Hitachi H074198 
National DM74198 
NEC Amenca py874198 
Raytheon 74198 
Signetics 
TI 

Fairchild 
National 
Raytheon 
Signetics 
TI 

;'4198 
SN74198 
74199 
DM74199 
74199 
74199 
SN74199 

Manufacturer ,Replacement IC MapS.~ I 
Device Source Device ..,._ 

M53478 T! SN74278 I 
M53483 Fa.rchild 74283 

NEC AJ'lenCa )1°B74283 I 
Raytheon 74283 
T! SN74283 

M53490 Fairchild 74290 

M53493 

Motorola MC74290 
TI SN74290 
TRW 74290 
Fairchild 
Motorola 

74293 
MC74293 

T! 8N74293 
TRW 74293 

I Monolithic MemOries, Inc. 

'.A5280 AMD AM27S80 
I.A5281 AMD AM27S81 
I.A6280 AMD AM27S80 

'

.A6281 AMD AM27S81 

.H5201 TI 8N54S287 

I
.H620i T' SN74S287 
K5560 AMO 31L01 

I 
National DM54LS289 

DM54L89 
DM54L89A 

I.L5561 National 
,.L6560 AMD 
I National 
I.L6561 National 

i 5200 FalrCl1ild 
I intersil 
I Signetics 
I 

5200-1 

5201 

5201-1 

5205 

5205-1 

5206 
5206·1 

5230 

5230-1 
5231 

5231-1 
5240·1 

5241·1 

5275-1 

5280·1 

5280-2 
5281-1 

5281·2 
5300 

Ti 

Intel 
National 
Signet,cs 
TI 
Intersil 
Signetics 
TI 
Fairchild 
National 
Signetics 
Intersil 
TI 
Fairchild 
National 
Signet1cs 
T! 

TI 
Fairchild 
National 
5ignetics 
T! 

Intersil 
National 
Ti 
National 
Inters!1 
TI 
National 
Fairchild 
National 
Fairchild 
National 
8ignetlcs' 

Fairchild 
National 
Signetics 
Fairchild 
Fairchild 
National 
Signetics 
Fairchild 
Fairchild 
Hams 

DM76L99 I 
31L01 
DM74L89 
OM74S189 1292 
DM86L89 
93416 
IM5603 
82S226 
SN541R7 
93457 
330tA 
OM54S189 1292 
828226 
8N54181 
IM5623 
82S299 
SN54S387 
93467 
DM75S97 
828299 
IM5604 
8N548270 
93431 
OM54S270 1279 
82S230 
SN54S270 
SN54S370 
93441 
OM54S370 1279 
825231 
SN54S370 
IM5600 
DM5488 
SN5488A 
DM5488 
IM5610 
SN54S18S 
DM7598 
93432 
OMnS95 1281 
93442 
OMnS96 1281 
82S291 
87S290 
93454 
DM87S29 
82S280 
93454 
93464 
DM87S29 
82S281 
93464 
93417 1151 
HPROM1024A 

Intel M3601 
Intersil IM5603 
National OM54S387 1264 
NEe Micro p.PD403 
Signetics 82S126 

Manufacturer I Replacement IC ...... 
Device I Source ~~_~ Page I 
5300 TI SN54S387 I 
5300·1 AMD AM29S10 

_IIM29760 

5301 

5301·1 

5305 

5305-1 

5306 

5306·1 

5308 
5308-1 

5309 
5309·1 

5330 

5330·1 

5331 

5331·1 

5340 

Fairchild 93417 1151 I 
HarriS HM761G-2 1192 
Intel _ M3601 
Inters!1 
National 
Signetics 
TI 
Harris 
Intersil 
National 
Signeties 
TI 
AMD 

Fairchild 
Harris 
Intel 
Intersil 
National 
Signetics 
1'1 
Fairchild 
Harris 

Intersll 
National 
Signeties 
TI 
AMD 

Fairchild 
HarriS 
Intel 
Intersli 
National 
Signetics 
Fairchild 
Harris 

Intersll 
National 
Signetics 

AMD 

Fairchild 
Hams 
Intel 
Intersil 
National 
Signetics 
TI 
National 
TI 
T! 
National 
TI 
AMD 
Harris 
Inters!1 
National 
Signetics 
TI 
AMD 

HarriS 
Intersil 
National 
Signetics 
TI 
Harris 
National 
Signatics 
TI 
AMD 

Hartts 
Intersil 
National 
Signetics 
TI 
Harris 

iM5603 
OM54S387 1264 
828 126 
SN54S387 
HPROM1024 
IM5623 
DM54S281 
8i!S129 
SN54S287 
AM29S11 
AM29761 
93427 1151 
HM7611-2 1192 
3621 
IM5623 
OM54S287 1264 
82S129 
SN54S287 
93436 1151 
HM7620 1192 
HM7620A 1202 
liVt!:lo04 
OM54S571 1266 
82S130 
SN54S270 
AM27S12 
AM29770 
93436 1151 
HM7620·2 1192 
3602 
IM5604 
DM54S570 
82S130 
93446 1151 
HM7621 1192 
HM7621A 1202 
IM5624 
OM 54S571 1266 
582S131 
SN54S370 
AM27S13 
AM29771 
93446 1151 
HM7621-2 1192 
3622 

,IM5624 
OM54S571 
82S131 
SN54S470 
DM54S470 
5N545470 
SN54S471 
DM54S471 
SN54S471 
AM27S08 
HPROM8256 
IM5533 
DM7577 
82S23 
SN54S188 
AM27S08' 

AM29750 
HM7602-2 1192 
IM5600 
OM54S188 1262 
82S23 
SN54S188 
HM7603 1192 
DM7578 
828123 
SN54S288 
AM27S09 
AM29750 
HM7603-2 1192 
IM5610 
OM54S288 1262 
82S123 
SN54S288 
HM7640 1192 
HM7640A 1204 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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Manufacturer I Reptacement 
Device Source. Device 

IC Master 
Page 

Monolithic Memories, Inc. 
(cont'd) 

5340 

5340-1 

5341' 

5341-1 
5348 
5348-1 

5349 
5349-1 

5352 
5352-1 

5353 

5353-1 

5380-1 

5381-1 

5385-1 
54LS240 

54LS241 

54LS244 
54LS363 
54LS373 
54LS374 

54S240 

54S241 

54S244 

54S373 
54S374 
5530 

5531 

Intel 
flational 
TI 
Fairchild 
HarriS 
Intersi! 
National 
Signetics 
TI 
HarriS 

Intel 
National 
TI 

Intel 
TI 
National 
TI 
TI 
National 
TI 
National 
Fairchild 
Harrl. 
Intel 
National 
Signetics 
T! 
Harrl. 
National 
Fairchild 
Harris 
Intel 
National 
Signata 
Ti 
Harris 
Intel 
National 
Signetics 
Harris 
Intel 
National 
Signetics 
Signetics 
AMD 
Fairchild 
TI 
AMD 
Fairchild 
TI 
TI 
TI 
TI 

'AMD 
TI 
AMD 
Raytheon 
TI 
AMP 
Ra~1haon 

TI 
AMD 
Raythaon 
TI 
TI 
TI 
Fairchild 
Intal 
Intersll 
National 
Raytheon 
SlgnetiCS 
TI 

Fairchild 
Intersi! 
National 
Raytheon 
Signetics 
TI 

• Discontinued 

M3604 
DMnS296 
SN54S475 
93438 
HM7640-2 
IM5605· 
DMnS295 
82S140 
SN54S475 
t:tM7641 
HM7641A 
M3624 
DM77S296 
SN54S474 
SN74S471 
3624 
SN54S473· 
DM54S473 
SN54S473 
SN54S472 
DM54S472 
SN54S472 
DM54S572 
93452 
HM7642-2 
3605 
DM54S572 
82S136 
SN54S476 
HM7642 
DM54S573 
93453 
HM7643-2 
3625 
DM54S573 
82S137 
SN54S477 
HM7680 
3608 
75S228 
82S180 
HM7681 
3628 
76S229 
82S181 
82S2708 
SN54LS240 
54LS240 
SN54LS240 
SN54LS241 
54LS241 
SN54LS241 
SN54LS244 
SN54LS363 
SN54LS373 
SN54LS374 
SN54LS374 
SN54S240 
54S240 
SN54S240 
SN54S241 
54S241 
SN54S241 
SN54S244 
54S244 
SN54S244 
SN54S373 
SN54S374 
93411 
3107 
IM5533 
DM54S206 
RM5330 
82S17 
SN54S206 
SN54S301 
93421 
IM5523 
DM54S200 
RM5340 
82S16 
SN54S201 

1270 

1151 
1192 

1270 

1192 
1204 

1270 

1272 

1272 

1268 
11~1 
1192 

1268 

1192 
1268 
1151 
1192 

1268 

1220 

1220 

1297 

Manufacturer I Replacement 
Device I Source Device 

ICMaster 
Page 

5560 

5561 

6200 

6200-1 

6201 

620H 

6205 

6205-1 

6206 

6206-1 

6230 

6230-1 

6231 
6231-1 
6240-1 

624H 

6246 
6247 
6275-1 
6276-1 
6280-1 

6280-2 
6281-1 

6281-2 
6300 

6300-1 

6301 

AMD 
Fairchild 
Intel 
Intersil 
National 

TI 
AMD 
National 
TI 
Intersil 
Signatics 
TI 
Fairchild 
National 
Signetics 
TI 
Intersil 
National 
Signetics 
TI 
Fairchild 
National 
Signetics 
Intersil 
Signetics 
TI 
Fairchild 
Intel 
National 
Signetics 
TI 
Signetics 
TI 
Fairchild 
Intel 
National 
Signetics 
TI 
Intersil 

AM27S02 
93435 
3101 
IM5501 
DM54S289 
DM5489 1287 
SN54S289 
AM27S03 
DM54S189 1292 
SN54S189 
IM5603 
82S226 
SN74187 
93457 
DM74S187 
825226 
SN74187 
IM5623 
DM85S97 
825229 
SN74S387 
93467 
DM85S97 
82S229 
IM5604 
82S230 
SN74S270 
93431 
3302A 
DM74S270 1279 
82S230 
5N74S270 
82S231 
SN74S370 
93441 
3322A 
DM74S370 1279 
82S231 
SN74370 
IM5600 

Motorola MCM4002 
National DM7488 
Signetics 8223 
TI SN7488A 

DM7488 
SN7488A 
DM8598 
DM8598 
93432 
3304A 

National 
TI 
National 
National 
Fairchild 
Intel 
National 
Fairchild 
Intel 
National 
Signetics 
Signetics 
Signetics 
Signetics 
Fairchild 
National 
Signetics 
Fairchild 
Fairchild 
National 
Signetics 
Fairchild 
Fairchild 

DM87S95 1281 
93442 
3324A 
DM87S96 1281 
N8204 
N8205 
82S290 
825291 
93454 
DM85S29 1283 
82S280 
93454 
93464 
DM85S28 1283 
82S281 
93464 
93417 1151 

Harris 
Intel 
Intersi! 

HPROM1024A 
3601 
IM5603 

Mitsubishi M54700 
National DM745487 
NEC Micro I-lPD403 
Signetics 82S126 
TI SN74S387 
AMD AM27S104 

AM29760 
Fairchild 93417 
Harris HM7,61 0 
Intel 3601 
Intersil IM5603 
National DM74S387 
NEe Micro IJ.PB403 
Signetics 82S 126 
TI SN74S387 
Fairchild 93426 

1151 
1192 

1264 
1462 

ALTERNATE SOURCE DIRECTORY 
Manufacturer ,'Replacement 
Device . Source . Device 

Ie Master 
Page 

6301 

6301·1 

6305 

6305-1 

6306 

6306-1 

6308 
6308-1 

6309 
6309-1 

6330 

6330-1 

6331 

6331-1 

6335 

6340 

Harris 
Intel 
Intersil 
Mitsubishi 
National 
Signatics 
TI 
AMD 

Fairchild 
Harris 
Intel 
InterSil. 
National 
Signetics 
TI 
Fairchild 
Harris 

Intel 
Intarsil 
National 
Signetics 
TI 
AMD 

Fairchild 
Harris 
Intal 
Intersil. 
National 
Signetics 
Fairchild 
Harris 

Intal 
National 
Signatics 
TI 
AMO 

Fairchild 
Harris 
Intal 
Intersi! 
National 
Signetics 
TI 
National 
TI 
TI 
National 
TI 
AMO 
HarriS 
Intersil 
National' 
Signatics 
n 
AMD 

Harris 
Intersil 
National 
Signatics 
TI 
AMD 
Harris 
Intersil 
National 
Signetics 
TI 
AMD 

Harris 
Intersi! 
National 
Signetics 
TI 
Fairchild 
Intal 
Harrl. 

Intel 
Intersi! 
National 

HPROM1024 
3621 
IM5623 
M54730 
DM74S387 1264 
82S129 
SN74S287 
AM27S11 
AM29761 
93427 1151 
HM7611 1192 
3621 

,IM5623 
DM74S287 1264 
82S12!t 
SN74S287 
93436 1151 
HM7620 1192 
HM7620A 1202 
3602 
IM5604 
DM74S571 1266 
82S130 
SN74S270 

. AM27S12 
AM29770 
93436 1151 
HM76220 
3602 
IM5604 
DM74S570 1266 
82S1'30 
93446 1151 
HM7621 1192 
HM7621A 1202 
3622 
DM74S571 1266 
825131 
SN74S370 
AM27S13 
AM29770 
93446 1151 
HM7621 1192 
3622 
IM5624 
DM74S571 1266 
82S131 
SN74S470 
DM74S470 
SN74S470 
SN74S471 
DM74S471 
SN74S471 
A~27S08 
HPROM8256 
IM5600 
DM8577 
82S23 
SN74188A 
AM27~08 
AM29750 
HM7602 1192 
IM5600 
DM74S188 1262 
82S23 
SN74S188 
AM27S09 
HM7603 1192 
IM5610 
DM857~ 

82S123 
SN74S288 
AM27S09 
AM29751 
HM7603 1192 
IM561 0 
DM74S288 1262 
82S123 
SN74S288 
93436 1151 
3602 
HM7640 1192 
HM7640A 1204 
3604 
IM5605 
DM87S296 1270 

Manufacturer I Replacement 
Device Source. Device 

IC Master 
Page 

6340 
6340-1 

6341 

6341-1 

6348 
6348-1 

6349 
6349-1 

6352 

6352-1 

6353 

6353-1 

6380 

6380-1 

6381 

6381-1 

6385-1 
6530 

6531 

6560 

TI SN7.4S475 
Fairchild 93438 1151 
Harris HM7640 1192 
Intel 3604 
Intersil IM5605 
National DM87S295 1270' 
NEC Micro I-lPB405 
Signetics 82S140 
n SN74S475 
HarrIs' HM7641 1192 

HM7641 A 1204 
Intel 3624 
Intersil IM5625 
National. DM87S295 1270 

DM87S296 1270 
TI 5N74S474 
Fairchild 93448 1151 
Harris HM7641 1192 
Intel 3624 
Intersil IM5625 
National DM87S296 1270 
NEe Micro IJ.PB425 1466 
Signetics 82S141 
TI SN74S474 
TI SN74S473 
National DM74S473 1272 
NEC Micro I-lPB405 
TI SN74S473 
TI SN74S472 
National DM74S472 
NEe Micro I-lPB425 1466 
TI SN74S472 
Intel 3605 
National DM74S572 1268 
Fairchild 93452 1151 
Harris HM7642 1192 
Intel 3605 
National DM74S572' 1268 
NEe Micro I-lPB408 1470 
Signetics 82S 136 
i'l SN74S476 
Harris HW'-:>642 119~ 

Intel 36~6 
Fairchild 93453 1151 
Harris HM7643 1192 
Intel 3625 / 
National DM74S573 1268 
NEe Micro I-lPB426 1470 

. Signetics 82S13} 
TI SN74S477 
Harris HM7680 1220 
Intel 3608 
Harris HM7680 1220 
Intel 3608 
National DM85S228 
NEe Micro IJ.PB408 1491 
Signetics 82S180 
Harris HM7681 1220 
Intel 3628 
Harris HM7681 1220 
Intel 3628 
National DM85S299 
NEe Micro I-lPB428 1491 
Signetics 82S181 
Signatics 82S2708 
AMD AM2701 
Fairchild 93411 
Intersi! IM5533 
Natlonsi DM74S206 1297 
NEC Micro I-lPB2206 
Raytheon RC5330 
Signetics 82S17 
TI SN74S206 

SN745301 
AMD AM27S02 
Fairchild 93421 
Intersil IM5523 
Nat!onal DM74S200 
NEC Micro }1PB2200 
Signetics 82S16 
TI SN74S200 

SN74S201 
AMD AM27S02 

AM2700 
MM6560 

Falrchild 93435 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications -considering your requirements. 

Ie MASTER 1978 1975 



Ie MASTER 

~::~f:cturer I ~:~~ement Device 
Ie Master Manufacturer , Replacement IC Master Manufacturer : Replacement IC Master Manufacturer I Replacement ICM..., 

Page Device ' Source Device Page Device ' Source Device Page Device I Source DeviCe Page 

Monolithic Memories, Inc. Mostek MK50242 GI AY1-0212 LM101 Silicon G SG101 

(cont'd) 
AY3-0214 TI LM101 

MK5085 AMI 52559 372 LM104 Fairchild jiAl04 
F8 Fairchild F8 MK5086 AMI 52559 372 National L"Ml04 

6560 Falrchlll 93435M MK1002 AMD 1002 Raytheon LM104 

Inte! .I 310~ MK1007 interSil IM7780 Motorola Semiconductor Silicon G SG104 

I 
Intersil IM5501 

! MK2302 

Signetics 2532 TI LM104 

National DM74S289 TI TMS3409 LM105 AMD LM105 

Signet::::> 310~ ,t._ Falrchdd 3757 LF155 .AMD !..F155 Fairchild ,uAl05 

82525 I GI R05-2240S Fairchild /-lAF155 Intersil LM105 

TI SN74S239 I>MK"OO AMI 58773 Intersil LF155 National LM105 

6561 AMD AM27S03 MK2500 AM! 55232 National LF155 786 Raytheon LM105 

MM6561 Fairchild 3514 PMI PM155 871 Silicon G SG105 

National DM74S189 1292 3515 Raytheon LF155 TI LM105 

TI SN74Sl89 MK2600 AMI 83514 Signetics LF155 LM107 AMD LM107 

74LS240 AMD SN74LS240 Fairchild 3514 TI LF155 Fairchild p,A107 

Fairchild 74LS240 3515 LF156 AMD LF156 Intersil LM107 

ITT ITT74i.S240 MK2708 AMD 2708 Fairchild jiAF156 National LM107 

Motorola SN74LS240 EA EA2708 Intersi! LF156 Raytheon LM107 

Raytheon 74LS240 279 Fujitsu MB8518 National LF156 786 RCA CA107 

Signetics 74LS240 Intel 2708 PMI PM156 8n Signetics LM107 

TI SN74LS240 Motorola MCM2708 Raytheon LF156 Silicon G SG107 

74LS241 AMD SN74LS241 NatlO(ldl MM2708 Signetics LF156 II Ltv1107 

Fairchild 74l.S241 Tl TMS2708 TI LF156 LM108 RCA CA10a 

ITT In74LS241 MK30000 NEe Micro jiPD2308 1478 LF157 AMD LF157 Silicon G SG108 

Motorola SN74LS241 MK31 000 NEe Micro !-,PD2316A 1481 Fairchild p,AF157 SG208 

Raytheon 74LS241 279 MK32000 NEe Micro !-,PD2332 1485 Intersil .l,F157 LM109 Fairchild p,Al09 

/74LS244 

Signetics 74LS241 

I 
Signetics 2633 

14921 

National LF157 786

1 

National LM109 

TI SN74LS241 TI iMS4800 PMI PM157 882 Raytheon LM109 

AMD SN74LS244 MK34000 NEe Micro !-,PD2316E Raytheon LF157 Signetics LM109 

Fairchild 74LS244 MK36000 Signetlcs 2665 Signetics LF157 Silicon G SG109 

iTT ITT74LS244 ~v~K3702 intel 1702A TI LF157 Ti LM109 

Motorola SN74LS244 MK3850 Fairchild 3850 1606 LF255 AMD LF255 LM110 AMD LM110 

Raytheon 74LS244 279 MK3851 Fairchild 3851 1606 Fairchild p,AF255 Fairchild jiAl10 

Signetics 74LS244 MK3852 Fairchild 3852 1607 Intersll LF255 Intersil LM110 

TI SN74l.S244 MK3853 Fairchild 3853 1607 National LF255 786 National LM110 

74LS373 AMD SN74LS373 MK3854 Fairchild 3854 1607 PMI PM255 871 Silicon G SG110 

Fairchild 74l.S373 MK3861 Fairchild 3861 1609 Raytheon LF255 LM111 AMD LM111 

ITT ITT74LS373 MK3870 Fairchild 3870 Signetics LF255 National LM111 

Raytheon 74L5373 288 MK3871 Fairchild 3871 1609 TI LF255 Raytheon LM111 

Signetics 74LS373 MK3880 NEe Micro iLPDZ-80 1850 LF256 AMD LF256 RCA CA111 

TI SN74LS373 Zilog Z80CPU Fairchild jiAF256 Signetics LMll1 

I "LS'" AMD SN74LS374 MK3881 Zilog Z80-PIO l'1tersil LF256 Silicon G SG111 

Fairchild 74l.S374 MK3882 Z;log Z80-CTC National LF256 786 TI LM111 

ITT '''74LS374 MK3883 Zilog Z80-0MA PMI PM256 8n LM124 RCA CA124 

Nati0f!i:1! DM74LS374 MK3884 Zilog Z80-S10 Raytheon LF256 LMi39 RCA CAl39 

Raytheon 74LS374 288 MK4006 Motorola MCM4006 S,gnetics LF256 LM158 National LM158 
.,..'1 SN74LS374 TI SN74S387 TI LF256 LM201 AMD LM201 

745240 AMD SN74S240 Mt(4007 Intersii IM7501 LF257 AMD LF257 Fairchild )J.A201 

Raytheon 74S240 IM7511 Fairchild )J.AF257 Intersi! LM201 

TI SN74S240 MK4027 FairChild FM4027 Intersil LF257 National LM201 

748241 AMD SN74S2,H ~ujitsu M88227 Natlona! LF257 786 RCA CA20, 

Raytheon 74S241 ITT ITI4027 PMI PM257 882 Signetics LM201 
TI SN74S241 Motorola MCM4027 Raytheon LF257 Silicon G SG201 

74S244 AMD SN74S244 NEe Micro !-,PD414 1395 Signetics LF257 TI LM201 
Raytheon 748244 S;gnet,cs 4027 TI LF257 LM204 Fairchild jiA204 
Ti SN74S244 TI TMS4027 

I 

LF355 AMD LF355 National LM204 
74S373 TI SN74S02 MK4096 EA EA4096 Fairchild jiAF355 Raytheon LM204 

SN74S373 EMM/Seml R03-4096 Intersil LF355 Silicon G SG204 
74S374 TI SN74S374 Fairchild 4096 National LF355 786 TI LM204 

FUjitsu MB8224 

I 
PMI PM355 871 LM205 .AMD LM205 

MOS Technology NEC Micro jiPD414 1395 Raytheon LF355 Intersil LM205 
Rockwell 1604 Signetlcs LF355 National LM205 

MK4101 Harris HM6504 1176 

I 

TI LF355 Raytheon LM205 

MCS6502 Rockwe!1 R6502 MK4102 Fairchild 2102 LF356 AMD LF356 Silicon G SG205 

Synertek 5Y6502 Intersi! IM7552 Fairchild p,AF356 TI LM205 

MCS6503 Rockwell R6503 NEG Micro ILPD2102A Intersil LF356 LM207 AMD LM207 

Synertek 5Y6503 Signetics 2102 I National LF356 786 Fairchiid p,A207 

MCS6504 Rockweil R6504 I Ti TMS4033 

I 

PMI PM356 8n Intersil LM207 

Synertek SV6504 
I TMS4035 Raytheon LF356 National LM207 

MCS6505 Rockwell RSS05 I MK4104 NEe Micro pPD4104 1490 Signetlcs LF356 Raytheon LM207 

Synertek SV6505 MK41 16 Fairchild F16K 1110 T! LF356 RCA CA207 
MCS6512 Rockwell R6512 Fujitsu M88116 LF357 AMD LF357 Signetics LM207 

Synertek SV6512 Intel 2116 Fairchild p,AF357 Silicon G SG207 
MCS6513 Synertek SY6513 Intersil 7116 Intersi! LF357 TI LM207 
MCS6514 Rockwell R65l4 ITT ITT4116 National LF357 786 LM208 RCA CA208 

Synertek SY6514 Motorola MCM4116 PMI PM357 882 LM209 AMD LM209 
MCS6515 Rockwell R6515 NEC Micro jiPD416 1402 Raytheon LF357 Fairchild jiA209 

Synertek SY6515 Signetlcs 2690 .Signetics LF357 National LM209 
MCS6520 Rockwell R6520 TI TMS4116 TI LF357 Raytheon LM209 

5ynertek 5Y6520 Zilog l6ll6 LM101 AMD LM101 Signetics LM209 
MCS6522 Synertek SY6522 MK50240 AMI S50240 Fairchild jiA101 Silicon G SG209 
MCS6530 Rockwell R6530 GI AY3-0215 Intersil LM101 TI LM209 

Synertek SY6530 MK50241 AMi 550241 National LM101 LM210 AMD LM2l0 
MCS6532 Rockwell R6532 GI AY3-0216 RCA . CA101 Fairchild jiA210 

Synertek SY6532 MK50242 AMI S50242 Signetics LMl01 Intersil LM210 

• Discontinued 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY', 

~turer I :!ceaceri1ent Device 
IC Mater Manufacturer I RepI8Cement Ie Master Manufacturer I Replacement IC Muter Manufacturer I Replacement IC Master 

Page DevIce Source Device Page Deylc;e Source Device Page Device ~~e Device Page 

Motorola Semiconductor MCM10144 TI SN10144 MC10101 Plessey SP10l0l MC10121 Signetics 10121 
MCM10145 Hitachi M010145 Signetics 10101 MC10123 Fairchild Fl0123 

(cont'd) Plessey SP10145 MC10102 Fairchild Fl0102 Plessey SP10123 
Signetics 10145 Hitachi HD10l02 Signetics 10123 

LM210 • National LM210 
TI, SN10145 NEC America p.PB10102 MC10124 Fairchild Fl0124 

Silicon G SG210 MCM10147 Fairchild Fl0405 Plessey SP10102 Hitachi H010124 

LM211 AMO LM211 Fujitsu MB7047 Signetics 10102 National DM10124 

Intersil LM211 TI SN10147 MC10l03 Fairchild Fl0103 NEC America p.PB10124 

National LM211 MCM10148 Plessey SP10148 NEC Amenca p.PB10l03, Plessey SP10124 

Ray1heon LM211 +MCM10148 Signetics 10148 Plessey SP10103 Signetics 10124 

RCA CA211 TI SN10147 Signetics 10103 MC10125 Fairchild Fl0125 

Signetics LM211 SN10148 MC10l04 Fairchild Fl0104 Hitachi H010125 

Silicon G SG211 MCM10149 Signetics 10149 Hitachi H010104 

I 

Piessey SP10125 

" TI LM211 MCM10152 Fujitsu MB7042 Plessey SP10104 Signetics 10125 

LM224 filCA CA224 MCMlll0 National MM5231 Signetics 10104 MC10128 Plessey SP10128 

LM239 RCA CA239 Signetics 2430 MC10l05 Fairchild Fl0l05 Signetics 10128 

LM258 National LM258 +MCMll12 National MM4230 Hitachi H010105 MC10129 Plessey SP10129 

LM289 Silicon G SG208 MM5230 National OM10105 Signetics 10129 . 

LM301 AMO LM301 +MCMl131 AMI S8&14 NEC America p.PB10105 MC10130 Fairchild Fl0130 

Fairchild p.A301 +MCM1,132 AMI S8614 Plessey SP10l05 Hitachi H010130 

Intersll LM301 +MCM1173 AMI S2103 Signetlcs 10105 Plessey SP10130 

National LM301 MCM14537 RCA C04061 MC10l06 Fairchild Fl0l06 Signetics 10130 

Raytheon LM301 +MCM2102 Mostek MK41 02 Hitachi H010l06 MC10131 Fairchild Fl0131 

RCA CA301 MCM2111 NEC Micro p.P02111A National OM10l06 Hitachi H010131 

Signetics LM301 MCM2114' Intel 2114 NEC America p.PB10l06 NEC America p.PB10131 

Silicon G SG301 TI TMS4045 Plessey SP10106 Plessey SP10l31 

TI LM301 MCM2141 TI TMS4044 Signetics 10106 Signetics 10131 

LM304 Fairchild p.A304 MCM2708 AMO 2708 MC10107 Fair¢hild Fl0107 MC10132 Fairchild Fl0132 

National L:M304 EA EA2708 Hitachi H010107 Hitachi H010132 

Raytheon LM304 Fujitsu MB8518 NEC America p.PB10107 Signetics 10132 

Silicon G SG304 Intel 2708 Plessey SP10l07 MC10133 Fairchild Fl0133 

TI LM304 Mostek MK2708 Signetics 10107 Hitachi H010133 

LM305 AMO, LM305 National MM2708 MC10109 Fairchild Fl0109 I NEC America p.PB10133 

Fairchild p.A305 TI TMS2708 Hitachi HD10109 Plessey SP10133 
I 

Intersi! LM305 MCM4002 Intersil IM5600 National DM10109 

I 

Signetics 10133. 

National LM305 MMI 6230 1252 NEC America p.PB10109 MC10134 Fairchild Fl0134 

Ray1heon LM305 NatIOnal OM5488 Plessey SP10109 Hitachi H010134 

Silicon G SG305 DM7488 Signetics 10109 Pless.ey SP10134 

TI LM305 TI SN7488 MC101l0 Fairchild Fl011'0 SlgnetiCS 10134 

LM307 AMO LM307 MCM4004 Fairchild 93407 Hitachi H010110 MC10135 Fairchild Fl0135 

F~'; rtA3Q7 Intel:siL 1 .. 5603 NECAmeaca ,...eSl0110 I Plessey SP10135 I--

Intersil LM307 MMI 6200 1252 F'lessey SP10110 I Signetics 10135 

National LM307 TI SN7481A' Signetics 10110 I MC10136 . Fairchil~ Fl0136 

Ray1heon LM307 MCM4005 Fairchild 93407 MC10111 Fairchild Fl0lll 

I 
Hitachi HD10136 

RCA . CA307 TI SN7481A Hitachi H010ll1 Plessey SP10136 

Signetics LM307 MCM4006 TI SN74S387 National OM10111 

I 

Signetics 10136 

Silicon G SG307 MCM4027 Fairchild M4027 1118 NEC America p.PB10111 MC10137 Fairchild Fl0137 

TI LM307 Mostek MK4027 Plessey SP10111 Plessey SP10137 

LM308 RCA CA308 NEe Micro p.P0414 1395 Signetics 10111 , Signetics 10137 

Silicon G SG308 TI TMS4027 MC10113 Fairchild Fl0113 MC10138 Plessey SP10138 

LM309 AMO LM309 MCM4064 Fairchild 93403 Plessey SP10113 Signetics 10138 

Fairchild p.A309 +MCM4065 Signetics 8225 Signetics 10113 MC10139 Intersil IM5600 

National LM309 MCM4116 Fairchild F16K 1110 MC10114 Fairchild Fl0114 Signetics 10139 

Ray1heon LM309 Intel 2116 Plessey SP10114 MC10141 Fairchild Fl0141 

Signetics LM309 Inte~sil 7116 Signetics 10114 

I 
Plessey SP10141 

Silicon G SG309 Mostek MK4116 MC10115 Fairchild Fl0115 Signetics 10141 

TI LM309 NEe Micro p.P0416 1402 National OM10115 MC10144 NEC America p.PB~0144 

LM310 AMO LM310 Signetics 2690 NEC America ,...PB10115 Plessey SP10144 

Fairchild p.A31 0 TI TMS4116 Plessey SP10115 Ra~eon RC10144 

Intersi! LM310 Zilog Z6116 Signetics 10115 Signetics 10144 

National LM310 MCM5303 Harris HPROM0512 MC10116 Fairchild Fl0116 TI SN10144 

Silicon G SG310 MCM6560 Nitron NCM6560 Hitachi H010116 MC10145 Fairchild Fl0145 

LM311 AMO LM311 MCM6561 Nitron NCM6561 National DM10116 Hitachi H010145 

Fairchild p.A311 MCM6570 Nitron NCM6570 Plessey SP10116 Plessey SP10145 

Intersi! LM311 MCM6571 Nitron NCM6571 Signetics 10116 Signetics 10145 

National LM311 MCM6572 Nitron NCM6572 MC10117 Fairchild Fl0117 MC10149 Signetics 10149 

Ray1heon LM311 MCM6580 Nitron NCM6580 Hitachi. H010117 MC10153 Fairchild Fl0153 

RCA CA311 MCM6581 Nitron NCM6581 National OM10117 MC10158 Fairchild Fl0158 

Signetics LM311 MCM6583 Nitron NCM6583 NEC America p.PB10117 NEC America p.PB10158 

Silicon G SG311 MCM6590 Nitron NCM6590 Plessey SP10117 Signetics 10158 

TI LM311 MCM6591 Nitton NCM6591 Signetics 10117 MC10159 Fairchild Fl0159 

LM317 National LM317 828 MCM6604 Mostek MK4096 MC10118 Fairchild Fl0118 Signetics 10159 

LM323 National LM323 MCM6605 Intersil IM7505 Hitachi HD10118 MC10160 Fairchild Fl0160 

LM324 RCA CA324 MCM6810 AMI 56810 1061 National OM10l18 Hitachi H010160 

LM358 National LM358 MCM68111 NEC Micro p.P02111A NEe America p.PB10118 Plessey SP10160 

MCC14483 AMI 2733 MCM68316 Mostek MK34000 Plessey SP10118 Signetics 10160 

.MCM10140 Plessey SP10140 MCM68317 NEe Micro p.PD2316E 1492 Signetics 10118 MC10l6l Fairchild Fl016l 

Signetics 10140 MCM6832 Nitron NCM6832 MC101l9 Fairchild Fl0119 Hitachi H010161 
TI SN10140 +MCM7001 RCA MW7001 Hitachi H010119 NEC America p.PB10161 

+MCM10142 NEC America p.PB10142 MC10100 Fairchild Fl0l00 National OM10119 Plessey SP10161 

Plessey SP10142 NEC America p.PB10100 Plessey SP10119 Signetics 10161 
TI SN10142 Plessey SP10l00 S,gnetics 10119 MC10162 Fairchild Fl0162 

MCM10144 Fairchild Fl0410 Signetics 10100 MC10121 Fairchild Fl0121 Hitachi H010162 

Plessey SP10144 MC1010~ Fairchild Fl0101 Hitachi H010121 NEC America p.PB10162 

Ray1heon RC10144 Hitachi H010101 National SM10121 Plessey SP10162 
Signetics 10144 NEC America p.PB10101 Plessey SP10121 Signetics 10162 

+ Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer I Replacement IC Master Manufacturer I Replacement 
Device i Source Device Page I Device I Source Device 

Ie Master 
Page 

Motorola Semiconductor MC10521 Plsssey SP10521 
MC10524 Plessey SPi 0524 

(cont'd) MC10525 Plessey SP10525 

MC10164 

MC10166 
MC10168 
MC10170 

MC10171 

MC10172 

MC10173 

~J.C1C174 

MC10175 

MC10176 

MC10l77 
MC10178 

MC10179 

MC10l80 

MC10l81 

MC10186 

MC10190 

MC10191 
MC10192 

MC10195 
MC10210 
MC10212 

MC10216 

MC10231 

MC10501 
MC10502 
MC10504 
MC10505 
MC10506 
MC10507 
MC1050S 
MC10514 
MC10515 
MC10516 
MC10517 
MC10518 
MC10S19 

Fairchild 
Hitachi 

Fl0164 
H010164 

NEG Amelica "P8Hi16" 
Plessey SP10164 
Signetics 10164 
Ti SN10164 
Fairchild 
Hitachi 
P1essey 
Signetics 
Fairchild 
Fairchild 
Fairchild 

. Signetics 
Fairchild 
Plessey 
Signetics 
Fairchild 
Plessey 
Signetics 
Fairchild 
Plessey 
Signetlcs 
FairchHd 
Hitachi 

F1C165 
H010165 
SP10165 
10165 
Fl0166 
F10168 
Fl0170 
10170 
Fl0171 
SP10171 
10171 

. F10172 

SP10172 
10172 
F10173 
SPlOl73 
10173 
F10174 
H010174 

NEG America j.lPB10174 

Signetics 
TI 
Fairchild 
Hitachi 
Plessey 
Signetlcs 
Fairchild 
Plessey 
Signetics 
Fairchild' 
Fairchild 

c-n<tI'\""'1'A vr IVI , ... 

10174 
SN10174 
Fl0175 
H010175 
SP10115 
10175 
Fl0176 
SP10176 
10176 
Fl0177 
Fl0H8 

Plessey SP10178 
Signetlcs 10178 
Fairchild Fl0179 
Hitachi HOi 0179 
Plessey SP10179 
Signetics 10179 
Fairchild Fl0180 
Hitachi HOi 0180 
'NEG AmeflCa f1P810180 
Plessey SP10180 
Signelics 1 UHIO 
Fairchild Fl0la1 
Hitachi H010181 
NEG America }LPB10181 
Plessey SP10l81 
Signetics 10181 
Fairchild Fl0186 
Signetics 
Plessey 
Signetlcs 
Signetlcs 
Fairchild 
Signetics 
Signetics 
Plessey 
Fairchild 
Plessey 
Plessey 
Signetics 
Plessey 
Signelics 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 

10186 
SP10190 
10190 
10191 
Fl0192 
10192 
10195 
SP10210 
Fi0212 
SP10212 
SP10216 
10216 
SP10231 
10231 
SP10501 
SP10502 
SP10504 
SP10505 
SP10506 
SP10507 
SP10509 
SP10514 
SP10515 
SP10516 
SP10517 
SP10518 
SP105l9 

• Discontinued 

MC10531 Plessey SP10531 
.MC1150 AMI MX530 
.MC1160 TI TMS3003 
.MC1161 TI TMS40€2 

I
.MC1180 AMI S2470 
.MCl181 AMI S2567 

I 
Nitron NCl181 

.MCll82 AMI S2566 

I 

Nitron NC1182 
.MC1183 AMI S2555 

Nitron NCll83 
.MC1'184 AMI S2556 

MC1303 
·MC1304 

.MC1305 

.MC1307 

MC1310 

.MC1311 

MC1312 

MC1324 
MC1327 

+MC1328 

MC1330 
+MC1339 

MC1350 
MC1351 
MC1352 

MC1353 

MC1356 
MC1357 

MC1358 

MC1364 

·MC1370 

.MC1371 

MC1375 
MC1389 
MC1391 

MC1394 

MC1398 

MC1399 

MC14000 

MC14001 

Nitron NC 1184 
Raytheon RC4739 
Fairchild , ~A732 

National LM1304 
National 
Fairchild 
National 
Exar 
Plessey 
RCA 
Sprague 
Exar 
Fairchild 
RCA 
Sprague 
Fairchild 
Sprague 
Sprague 
RCA 
Sprague 

Mltsub,shi 
Signetlcs 
NPC 
National 
Mitsublshi 
RCA 
Sanyo 
Mitsubishi 
Sanyo 
Sprague 
Fairchild 
RCA 
Signetics 
Sprague 

Fairchild 
RCA 
Sprague 
Fairchild 
RCA 
Sprague 
Falrctllid 
RCA 
Sprague 
Fairchild 
RCA 
Sprague 
RCA 
RCA 
Fairchild 
RCA 
Sprague 
Fairchild 
RCA 
Sprague 
Mitsubishi 
RCA 
Sprague 
Signetics 
Sprague 
Mitel 
National 
RCA 
Solitron 
SSS 
TI 
Fairchild 
Mltel 
National 

LM1305 
~A767 

LM1307 
XR1310 
MC1310 
CA1310 
ULN-2211 
XR1800 

.uA758 
CA758 
ULN-2244 
}JA1312 

ULN-2224 
ULN-2217 
CA3072 
ULN-2114 
ULN-2228 
M5169 
PA239 
ESM1350 
LM1351 
M5183 
CAf352 
LA1352 
M5784 
LA1353 
ULN-2136 
~A2136 

CA2111 
ULN2111 
ULN-2111 
ULN-2113 
~A3065 

ULN-2165 

"A3064 
CA3064 
ULN-2264 
~A780 

CA3070 
ULN-2124 
~A781 

CA3071 
ULN-2127 
CA3075 
CA3089 
/-LA1391 
CA1391 
ULN-2291 
~A1394 
CA1394 
ULN-2294 
M5190 
CA1398 
ULN-2298 
MC1399 
ULN-2299 
SIL4000 
C04000 
CD4000 
CM4000 
SCL4000 
TP4000 
F4001 
SIL4001 
C04001 

NEG Amenca ~P04001 

Manufacturer I Replacement 
Device i Sourc~ Oevice 

1\,1'\..1 I -"vv I RCA CD4001 
SGS 
Solltron 
SSS 
TI 
Toshiba 

MC14002 Fa'r-;I:dd 

HBF4001 
CM4001 
Set-400l 
TP4001 
TC4001 
F4002 
SlL4002 
CO~002 
j.lPD4002 
CD41)02 
HBF4002 
CM4002 
SCL4002 
TP4002 
TC4002 
F4006 
C04006 
~PD4006 

C04006 
CM4006 
SCL4006 
F4007 
SIL4007 
C04007 
C04007 
HBF4007 
CM4007 
SCL4007 
TP4007 
TCA007 
F4008 
C04008 
C04008 
HBF4008 
CM4008 
SCL4008 
TP4008 
TC4008 
C04009 
C04009 
SCL4009 
C04010 
C04010 
SCL4010 

MC14006 

MC14007 

MC14008 

Mltel 
National 
~i~G America 
RCA 

SGS 
Solitron 
SSS 
Ti 
Toshiba 
Fairchild 
National 
NEC America 
RCA 
Solitron 
SSS 
Fairchild 
Mltel 
National 
RCA 
SGS 
Solitron 
SSS 
TI 
TO'3hiba 
Fairchild 
National 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 

MC14009 National 

MC14010 

MC14011 

MC14012 

MC14013 

MC14014 

MC14015 

RCA 
SSS 
National 
RCA 
SSS 
Fairchild F4011 
Mltel S!L4011 
National C04011 
NEG America /-,P04011 
RCA C04011 
SGS HBF4011 
Solitron 

TI 
Toshiba 
Fairchild 
Mitei 
National 
NEG Amenca 
RCA 
SGS 
Solltron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 

CM4011 
SCL4011 
TP4011 
TC4011 
F4012 
SIL4012 
CD4012 
~P04012 
C04012 
HBF4012 
CM4012 
SCL4012 
TP4012 
TC4012 
F4013 
SIl4013 

National CD4013 
NEG AmerICa ~PD4013 
RCA C04013 
SGS HBF4013 
Sol it ron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 

CM4013 
SCL.4013 
TP4013 
TC4013 
F4014 
SlL4014 
C04014 

NEC America I1 PD4014 
RCA CD4014 
SGS HBF4014 
SOlitron 
SSS 
Tl 
Toshiba 
Fairchild 

CM4014 
SCL4014 
TP4014 
TC4014 
F4015 

Ie Master 

Page I 

I 

I 

I 

I 

Manufacturer I Replacement Ie Master 
Device I Sourc!' DEvlc!' Page 

IVlv i.r.tV \~} f\l!itt1! SiL4015 
National CD40i5 
NEG Arnm'ca pPD4015 
RCA 
SGS 
SOlitron 
sss 
il 
Toshiba 
,~D 

F,mc~;ld 

MiCro Powe. 
Mltel 
National 
RCA 
Solitron 
SSS 
TI 

C[)401f, 
HBF4015 
Crv'40j5 
8C:"'4':'15 
TP40

'
5 

Te4015 
AD75i6 
"'11016 
MPS7:;16 
SIL4016 
CD4016 
CD4016 

MC14017 Fairchild 

CM4016 
SCL4016 
TP4016 
F4017 
SIL4017 
CD4017 

Mltel 
National 
NEG America ~P04017 
RCA C04017 
SGS HBF4017 
Solitron 
SSS 
TI 
Toshiba 

MC14018 TI 

CM4017 
SC:"4017 
TP4017 
TC4017 
TP4018 
F40?O MC14020 Fairchild 

~Mel S'l:.4020 
National' CD4020 
NEG Amenca p.PD4020 
RCA CD4020 
SGS HBF4020 
Solitron ClvlA020 
SSE> S'::L4020 
TI TP4020 
Toshiba 

MC14021 Fairchild 
TC4020 
F4021 
SIL4021 Mite! 

National C0402' 
NEG Amenca ~P04021 
RCA 
Solitron 
SSS 
Tl 
Toshiba 

MC14022 Fairchild 

CD4021 
CM4021 
SCL4021 
TP4021 
TC4021 
F4022 
SIL4022 
C04022 
CD4022 
H6F4022 
CM4022 
SCl4022 
TP4022 
TC4022 
F4023 
SIL4023 
CD4023 

MC14023 

MC14024 

MC14025 

Mite: 
National 
RCA 
SGS 
Sol.tron 
SSS 
TI 
Toshiba 
FairChild 
M,tel 
National 
NEG Amenca "P04023 
RCA CD4023 
SGS HBF4023 
Solltron CM4023 
SSS SCL4023 
TI 
Toshiba 
Fa,rcnlid 
Mitel 
National 
NEG Amenca 
RCA 
SGS 
Soiitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 

TP4023 
TC4023 
F4024 
SiL4024 
CD4024 
~PD4024 

CD4024 
HBF4024 
CM4024 
SCL4024 
TP4024 
TC4024 
F4025 
SI'-.4025 
CD4025 

NEG America ~PD4025 

RCA CD4025 
SGS HBF':O;,5 
Soiltron CM4025 
SSS SCL4025 
TI TP4025 

I 
j. 

Bold face device numbers indicate manufacturers data is provided In the Ie Master on the pages noted. 
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ICMaSter 
Page 

Motorola Semiconductor 
(cont'd) 

MC14025, Toshiba TC4025 
MC14027 Fairchild F4027 

Mitel ' SIL4027 
National CD4027 
NEC America p.PD4027 
RCA CD4027 
SGS HBF4027 
Solitron CM4027 
SSS SCL4027 
TI TP4027 
Toshiba TC4027 

MC14028 Fairchild F4028 
Mitel SIL4028 
National CD4028 
NEC America p.PD4028 
RCA CD4028 
SGS HBF4028 
Solitron CM4028 
SSS SCL4028 
TI TP4028 
Toshiba TC4028 

MC14032 RCA CD4032 
Solitron CM4032 . 
Toshiba TC4032 

MC14034 Fairchild F4034 
National CD4034 
NEC America p.PD4034 
RCA CD4034 
Solitron C.M4034 
SSS SCL4034 
Toshiba TC4034 

MC14035 Fairchild F4035 

MC14038 

MC14040 

MC14042 

MCl4043 

MC14044 

MC14046 

Mitel SIL4035 
National CD4035 
NEC Am6rica p.PD4035 
RCA CD4035 
SGS • 

Solitron 
SSS 
TI 
Toshiba 
RCA 
Toshiba 
Fairchild 
National 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 

, National 
NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Faircl:lild 
Mitel 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mltel 
National 
RCA 
Solitron 

~~4035 

CM4035 
SCL4035 
TP4035 
TC4035 
CD4038 
TC4038 
F4040 
CD4040 
CD4040 
SCL4040 
TP4040 
TC4040 
F4042 
S1L4042 
CD4042 
IlPD4042 
CD4042 
HBF4042 
CM4042 
SCL4042 
TP4042 
TC4042 
F4043 
SIL4043 
CD4043 
p.PD4043 
CD4043 
CM4043 
SCL4043 
TP4043 
TC4043 
F4044 
SIL4044 
CD4044 
p.PD4044 
CD4044 
CM4044 
SCL4044 
TP4044 
TC4044 
F4046 
SIL4046 
CD4046 
CD4046 
CM4046 

• Discontinued 

~~urer I =ement Device 
IC Master 

Page 

MC14046 
MC14049 

MCj4050 

MC14051 

MC14052 

MC14053 

MC14066 

MC14068 

MC14069 

MC1407~ 

MC14071 

SSS 
Fairchild 
Mitel 
National 
NEC America 
RCA 

SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 
NEC America 
RCA 

SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 
NEC America 
RCA 
Solitron 
SSS 
TI ' 
Toshiba 
Fairchild 
Mitel 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 
NEC America 
RCA 
SOlitron 
SSS 
TI . 

Toshiba 
Fairchild 
Mitel 
National 
NEe America 
RCA 

SGS 
Signetics 
Solitron 
SSS 
Toshiba 
Fairchild 

. Mitel 
NEe America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Harris 
Mite! 
National 

NEe America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
RCA 
SSS 
Fairchild 
Mitel 
National 
NEe America 

SCL4046 
F4049 
SiL4049 
CD4049 
p.PD4049 
CD4009 
CD4049 
HBF4049 
CM4049 

-SCL4049 
TP4049 
TC4049. 
F4050 
SIL4050 
CD4050 
p.PD4050 
CD4010 
CD4050 
HBF4050 
CM40S0 
SCL4050 
TP4050 
TC4050 
F4051 
SIL4051 
CD4051 
p.PD4051 
CD4051 
CM4051 
SCL4051 
TP4051 
TC4051 
F4052 
SIL4052 
CD4052 
p.PD40~2 

CD4052 
CM4052 
SCL4052 
TP4052 
TC4052 
F4053 
SIL4053 
CD4053 
p.PD4053 
CD4053 
CM4053 
SCL4053 
TP4053 
TC4053 
F4066 
SIL4066 
CD4066 
p.PD4066 
CD4063 
CD4066 
HBF4066 
N4066 
CM4066 
SCL4066 
TC4066 
F4068 
SIL406S 
IlPD4068 
CD4068 
CM4068 
SCL4068 
TP4068 
TC4068 
F4069 
HD74C04 
S!L4069 
CD406,9 
MM74C04 
IlPD4069 
CD4069 
CM4069 
SCL4069 
TP4069 
TC4069 
CD4070 
SCL4070 
F4071 
SIL4071 
CD4071 
p.PD407l 

ALTERNATE SOURCE DIRECTORY~ 

::::cturer I ::~~ement Device 
IC Master 

Page 

MC14071 

MC14072 

MC14073 

MC14075 

MC14076 

MC140n 

MC14078 

MC140e 

I MC14081 

MC14082 

MC14093 

MC1411 

MC1412 

MC1413 

RCA 
Solitron 
SSS 
TI 
Toshiba 

CD4071 
CM4071 
SCi..407l 
TP4071 
TC4071 

Fairchild F4072 
Mitel SIL407? 
NEe Amenca p.PD4072 
RCA CD4072 
SSS SCL4072 
TI TP4072 
ToshIba TC4072 
Fairchild F4073 
Mitel S1L4073 
National CD4073 
NEe America p.PD4073 
RCA CD4073 
Solitron CM4073 
SSS SCL4073 
n TP4073 
Toshiba TC4073 
Fairchild F4075 
Mitel SIL4075 
National CD4075 
NEe America p.PD4075 
RCA CD4075' 
SSS SCL4075 
TI TP407S 
Toshiba TC4075 
Fairchild F4076 
Harris HD74C173 
Mitel SIL4076 
NatIOnal CD4076 

RCA 
Solitron 
SSS 
Fairchild 
Mitel 
RCA 
So/itron 
SSS 
Fairchild 
'Mitel 
NEe America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
AD 
AMD 
Datel 
Fairchild 
PMI 
Signetics 
Fairchild 
Mitel. 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
NEe America 
RCA 
SSS 
TI 

MM74C173 
CD4076 
CM4076 
SCL4076 
F40n 
SIL4077 
CD40n 
CM4077 
SCL4077 
F4078 
SIL4078 
,uPD4078 
CD4078 
CM4078 
SCL4078 
TP4078 
TC4078 
AD559 
SSS1408 
DAC-IC8BC 
p.A0802C 
SSS1408 
MC1408 
F4081 
SIL4081 
CD4081 
p.PD4081 
CD4081 
CM4081 
SCl4081 
TP4081 
TC4081 
F4082 
SIL4082 
p.PD4082 
CD4082 
SCL4082 
TP4082 

Toshiba TC4082 
Fairchild F4093 
National CD4093 
NECAIT1ef'iCa "PD4093 
RCA CD4093 
Signetics NE5501 

Sprague 
TI 
Signetics 

Sprague 
TI 
Signetics 

ULN2001 
ULN-2001 
ULN2001 
NE5502 
ULN2002 
ULN-2002 
ULN2002 
NE5503 
ULN2003 

Manufacturer'i Replacement IC Master 
Device , Source Device Page 

MC1413 

MC1414 

MC1416 

MC14160 

MC14161 

MC14162 

MC14163 

MC14174 
MC14175 
MC14194 

MC14308 

MC1436 

MC1437 
+MC1441 

MC14501 

MC14502 

MC14503 

MC14506 

Sprague 
TI . 

National 
Raytheon. 
T! 
Signetics 

TI 
Fairchild 
SSS 
TI 
Fairchild 
?SS 
TI 
Fairchild 
SSS 
TI 
Fairchild 
SSS 
TI 
Fairchild 
NEe Amenca 
Fairchild 
NEC America 
RCA 
Solitron 
Toshiba 
Harris 
National 
Silicon G 
Raytheon 
RCA 
NEC America 
RCA 
Mitel 
RCA 
SSS 
National 
NEe America 
RCA 

ULN-2003 
ULN2003 
LM1414 
RC1414 
TL514 
NE5504 
ULN2004 
ULN2004 
F40160 
SCL4160 
TP4360 
F40161 
SCL4161 
TP4361 
F40162 
SCL4162 
TP4362 
F40163 
SCL4163 
TP4363 
F40174 
p.PD4175 
F40194 
p.PD4194 
CD4038 
CM4038 
TC4038 
HA·2645 
LM1436 
SG1436 
RC1437 
CA1541 
p.PD4501 
CD4068 
SIL4502 
CD4502 
SCl4502 
CD4503 
"PD4503 
CD4085 

lAC14507 NAtional 1";!)4()7(} 
CD4507 
MM74C86 

RCA CD4030 
CD4070 
CD4070A 

(,. SSS SCL4030 
TI . TP4507 

MC14508 Mitel SIL4508 
NEC America f4PD4508 

MC14510 

MC14512 

MC14514 

MC14041 5 

RCA CD4508 
Solitron CM4508 
SSS SCL4508 
Toshiba TC4508 
Falrcnlld 
Mitel 
National 
NEe America 
RCA 

SSS 
Toshiba 
Fairchild 
Mitel 
National 
NEC America 
RCA 
Solitron 
SSS 
TI 
Fairchild 
Mitel 
National 
NEe America 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 
NEe Amenca 
RCA 
Solitron 
SSS 
Toshiba 
Fairchiid . 

F4510 
SIL4510 
CD4510 
p.PD4510 
CD40192 
CD451 0 
SCL4510 
TC4510 
F4511 
SIL4511 
CD4511 
"PD4511 
CD4511 
CM4511 
SCL4511 
TP4511 
F4512 
SIL4512 
CD4512 
j.lPD4512 
SCL4512 
TP4512 
TC4512 
F4514 
SIL4514 
CD4514 
p.PD4514 
CD4514 
CM4514 
SCL4514 
TC4514 
F4515 
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The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements, 
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Motorola Semiconductor 
(cont' d) 

MC14515 Mite! SIL4515 
CD4515 

MC14516 

MC14517 

MC14518 

I "e'45;' 

MC14520 

MC14522 

MC14526 

MC14527 

MC14528 

MC14529 

MC14530 
MC14531 

MC14532 

MC14539 

MC14543 

MC1455 

National 
NEG Amer'ca IJ.PD45fS 
RCA CD4515 
Solitron CM·i5l5 
SSS SCL45b 
Toshiba 
Fairchild 
Mitel 
National 
NEG Amer;ca 
RCA 

SSS 
Toshiba 

TC4515 
F4516 
SIL4516 
CD4516 
IJ.PD4516 
CD40193 
CD4516 
SCL4516 
TC4516 

NEG Amenca IJ.PD4517 
SSS SCL4517 
Fairchild F451 8 
Mitel SIL4518 
National CD4518 
NEG America ),lPD4518 
RCA CD4518 
Solitron CM4518 
SSS 
TI 
Toshiba 
Fairchild 
National 
NEC America 
RCA 
TI 
Fairchild 
M.tel 
National 
NEC Amenca 
RCA 
Solltron 
SSS 
TI 
loshiba 
Fairchild 
National 
NEe Amet·Ga 
RCA 
SSS 

Fairchild 
NEG America 
SSS 
TI 
National 
RCA 
SSS 
Fairchild 
National 
NEG America 
RCA 
SSS 
Toshiba 
National 
RCA 
NEG America 
Fairchild 
RCA 
SSS 
TI 
Fairchild 
NEG Amenca 
RCA 
Toshiba 
Fairchild 
NEC America 
Toshiba 
National 
RCA 
SSS 
AMD 
Exar 
Fairchild 
Raytheon 
RCA 
Signetics 

SCL4518 
TP4518 
TC4518 
F4519 
CD4519 
J.lPD4519 
CD4019 
TP4519 
F4520 
SIL4520 
CD4520 
J.lPD4520 
CD4520 
CM4520 
SCL4520 
TP4520 
TC4520 
F4522 
CD4522 
),lPD4522 
CD4018 
SCL4522 
rp4522 
F4526 
J.lPD4526 ' 
SCL4526 
TP4526 
C04527 
CD4527 
SCL4527 
F4528 
CD4528 
J.lPD4528 
CD4528 
SCL4528 
TC4528 
CD4529 
CD4067 
Il-PD4530 
F453l 
CD40101 
SCL4531 
TP4531 
F4532 
J.lPD4532 
CD4532 
TC4532 
F4539 
J.lPD4539 
TC4539 
C04543 
C04056 
SCL4543 
NE555 
XR555 

fl-A555 
RC555 
CA555 
NE555 

• Discontinued 
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rv1Ci455 
MC14553 
MC14555 

MC14556 

MC14557 

MC14558 
MCi456 

MC14560 
MC14561 
MC14562 
MCi4569 
MC1456 

MC14580 
MC14581 

MC14582 

MCi4583 

MC14584 

MC14585 

MC1468 

MC1488 

MC1489 

I
I MGt48" 

MC1495 

I Me"" 

NE55G 
Fairchild F4553 
Fairchild F4555 
NEG America /JPD4555 
RCA CD4555 
SSS SCL4555 
Fa:~chiic F4556 
NEG Amenca )lPD4556 
8CA CD4556 
SSS 
Fairchild 
RCA 
RCA 
Harris 
Raytheon 
Signetics 
Silicon G 
NEe America 
NEe AmerICa 
RCA 
RCA 
AMD 
Exar 
Fairchild 
Harris 
National 
PMI 

Raytheon 

RCA, 
Signetics 
Silicon G 
TI 
RCA 
RCA 

SSS 
TI 
Fairchild 
RCA 
SSS 
TI 
Fairch;ld 
RCA 
Tostllba 
National 

S(;~4555 

F4557 

CD4031 
CD4055 
HA·2605 
RC1556 
MC1456 
SG1456 
!-,PD4560 
/JPD4561 
C04062 
CD4059 
AM1458 
XR1458 
J1A1458 
HA·2655 
LM1458 
OP·17 
SSS1458 
RC1458 
RC4558 
C,A,1i1.58 
MC1458 
SG1458 
MC1458 
CD40108 
C040181 
CD':057 
SCL4581 
TP4581 
F4582 
CD40182 
SCL4582 
TP4582 
F4583 
C040100 
TC4583 
CD40106 
CD4584 
MM74C14 

NEe America ).tPD4584 
RCA CD401 06' 

Natlor.al 
RCA 
SSS 

Toshiba 
Exar 
Silicon G 
AMD 
Exar 
ITT 
National 
Raytheon 

Signetics 
Sliicon G 
TI 

AMD 
Exar 
I
..,..,.. , , 
National 
Raytheon 
Signetrcs 
Silicon G 
TI 

CD4016 
SCL4584 
Mr-n4CB5 
C04063 
1-1014585 

SCl4585 
;-C45e5 
XR1468 
SG1468 
MC1488 
XR1488 
ITT1488 
DS1488 
RC1488 
RM1488 
MC1488 
SG1488 
MC1488 
SN75188 
MC1489 
XR1489 
iTT1489 

OS1489 
RC1489 
MC1489 
SG1489 
MC1489 
SN75189 

Exar xR 1 489A 
Intech/FMI A8495 
Ptessey 
Silicon G 
Fairchild 
Plessey 
Signetics 

SL1495 
SG1495 
Il-A796 
SL1496 
MC1496 

MC150B 

MC1514 

MC1"i36 

688 MCi537 
I ~y~C;541 

MCi555 

MC1556 

704
1 

882
1 844 MC1558 

I 

MC1568 

MC1595 

MC1596 

MC1648 
MC1650 
MCi6S1 
MCi658 

MC1660 
MCi6S; 

MCi662 
MC1663 
MC1664 
MC1665 
MC1666 
MC1667 
MC1668 
MCl669 
MC1670 
MC1671 
MC1672 
MCi673 
MC1674 
MC1675 
MC1690 

MC1692 
MC1709 

MC17iO 

AO AiJ559 
AMD SSS1508 
Datei DAC-ICBBM 
Fairchild MA0802M 
PMI SSS1508 
T' 
National 
Raytheon 
T! 
HRrrls 
i':aMnai 
Silicon G 
Raytheon 
RCA 

AMD 
Exar 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Harris 
Raytheon 

Signetics 
Silicon G 
AMO 
Exar 
Fa'ryhild 
Harris 
National 
PMI 

Raytheon 

RCA 

S~;75189 

LM1514 
RM151d 
;-:"5,4 

HA·2640 
LM1536 
SGl5-36 
RM1537 
CA1541 
SE555 
XR555M 
RM555 
CA555 
SE555 
NE555 
NE555 
HA·2600 
RM1556 
RM1556A 
MC1556 
SG1556 
1558 
XR1558 
JlA1558 
HA·2650 
LM1558 
PM1558 
8881558 
RM1558 
RM4558 
CA1558 

Signetlcs MC1558 
Silicon G SG1558 
TI ' MC1558 
Exar XR1568 
Silicon G SG1568 
Intech/FMI A8495 

Plessey 
Silicon G 
FairChild 
National 
Plessey 
Signeiics 
Silicon G 
Plessey 
Pi~Sl>~Y 

P!essey 
Fairchild 
PleSsel' 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Piessey 
Plassey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plassey 
P!essey 
Plessey· 

Plessey 
Faircniid 

Plassey 
Plessey 
Fairchild 
National 

Raytheon 

Signetics 
TI 
Fairchlid 
National 
Raytheon 

A8595 
MC1595 
SG1595 
JiA796 
LM1596 
MC1596 
1.1(;1596 
SG1596 
SP1648 
SP1650 
SPi651 
liC58 
SP1658 
SP1660 
SL166; 
SP1662 
SL1663 
SPi664 
SL1665 
SP1666 
SL1667 
SPi668 
SL1669 
SP;670 
SLi671 
SP1672 
SL 1673 
SP1674 
SL 1675 
1iCOSe 
SP1690 
SP1692 
Il-A709 
LMi709 
UI:709 
RC709 
RM709 
MA709 
IJ.A709 
MAil0 
LM710 
RC7l0 
RM710 

700 
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844 
844 

IC Master 
P9 ------------------1 

tv1C17iO OlylltHlt..S JiA7l0 

MC;71; 

MC1712 

MC1723 

MC1733 

Me1741 

MC1741S 
MC1747 

MC1748 

MCi776 
MC1800 

MCi80i 

MC1802 
MC1803 
MC1804 

MC180S 
MC1806 
MC1807 
MC1808 
MC1809 
MC18l0 
MC18ll 
MC18i2 

Siiocot' G SG1710 

TI 

Fairchild 
National 
Raytheo:'1 

Signetlcs 
S:::con G 

Ti 
Fairchild 
Raytheon 

TI 
AMO 
Fairchild 
Intersil 
National 

, Raytheon 

RCA 
S,gnetics 
Silicon G 

TI I 

AMD 
National 
Raytheon 

Signetics 
Silicon G 
TI 
AMD 
Fairchild 
inters,1 

National 
PMI 

Raytheon 

RCA 
Signetics 
Silicon G 

T. 
Silicon G 
AMD 
Fairchild 
PMI 
Raythtion 

RCA 
Signetlcs 
Silicon G 
Teledyne S 
TI 
AMD 
Fairchild 
Intersil 
National 
Raytheon 

RCA 
Signetics 
Silicon G 

TI 
Fairchild 
National 
TI 

National 
TI 
TI 
TI 
Ti 
TI 
TI 
Ti 
TI 
TI 
TI 
TI 
T! 

SG710 
Il-A71 0 
Il-A711 
LM7i1 
RC?1~ 
RM7l; 

W~·71i 

SG1711 
8G711 

JiA711 
IlA702 
RC702 
RM702 
J.lA702 
723 
IJ.A723 
723 
LM723 
RC723 
RM723 
CA723 

Il-A723 
SG1723 
SG723 
/JA723 
733 
lM733 
RC733 
RM?33 

IlA733 
SG733 
J.lA733 
741 
Il-A741 
741 
LM741 
OP"()2 

PM741 
855741 
RC741 
RM741 
CA74, 

IJ.A741 
SG1741 
SG741 
IJ.A74i 
SG1741S 
747 
Il-A747 
PM747 
RC747 
RM747 
CA747 
IJ.A747 
SG747 
747 

/JA747 
748 

Il-A748 
748 
lM748 
RC748 
RM748 
CA748 
Il-A748 
SG1748 
SG748 
J.lA748 
/JA77S 
OM1800 
SN151800 
DM1801 
SN151801 
SN151802 
SN15l803 
SN151804 
SN151805 
SN151806 
SN151807 
SN151808 
SN151809 
SN151810 
SN151811 
SN'51812 

839 
839 
839 

844 

I 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 
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Motorola Semiconductor 
(cont'd) 

MC1900 
MC1901 
MC1902 
MC1903 
MC1904 
MC1905 
MC1906 
MC1907 
MC1908 
MC1909 
MC1910 
MC1911 
MC1912 
MC2257 
MC2259 
MC2260 
MC26S10 
MC2901 

MC2902 

MC2905 

MC2906 

, MC2907 

MC2909 

TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
n 
TI 
Nitron 
Nitron 
Nitron 
AMD 
AMD 
Fairchild 

SN151900 
SN151901 
SN151902 
SN151903 
SN151904 
SN15l905 
SN151906 
SN151907 
SN151908 
SN15l909 
SN15l9l0 
SN15l91l 
SN1519l2 
NC2257 
NC2259 
NC2260 
AM26S10 
AM2901A 
F2901 A 
9409 

National IDM2901A 
1656,1680 

NEe Micro p.P82901 1850 
Raytheon AM2901 A 
Signetlcs N2901 1851 
A~1D AM2902 
National IDM2902 
NEe Micro p.PB2902 1850 
Raytheon AM2902 
AMD AM2905 
Raytheon AM2905 
AMD AM2906 
R;:lytheon AM2906 
AMD AM2907 
Raytheon AM2907 
AMD AM2909 
Na·:c~at 10M2909 
NEe Micro p.PB2909 1850 
Raytheon AM2909 

MC2911 AMD AM2911 
National IDM2911 
NEe Micro IlPB2911 1850 
Raytheon AM2911 

MC2915 AMD AM2915 
NEe Micro IlPB2915 1850 

MC2916 AMD AM2916 
NEe Micro IlPB2916 1850 

MC2917 AMD AM2917 
NEe Micro IlP82917 1850 

MC2918 AMD AM2918 
NEe Micro IlPB2918 1850 
Raytheon AM2918 

MC3000 Fairchild 74Hoo 

MC3OO1 

MC3OO3 

MC3OO4 

MC3OO5 

MC3006 

9HOO 
In IIT54HOO 
TI SN74HOO 
Fairchild 74H08 

9H08 
In ,In7408 
TI SN7408 
In ITI7432 
TI SN7432 
Fairchild 74HOl 

ITI 
TI 
Fairchild 

In 
TI 
Fairchild 

9HOl 
ITI74H01 
SN74H01 
74Hl0 
9H10 
In74Hl0 
SN74H10 
74Hl1 
9Hl1 

ITI ITI74Hll 
TI SN74H11 

MC3OO8 Falrchilo 74H04 

ITI 
.TI 

MC3009 Fairchild 

9H04 
ITI74H04 
SN74H04 
74H05 
9H05 

ITI ITI74H05 
Tt SN74H05 

• Discontinued 
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MC3010 

MC3011 

MC3012 

MC3015 
MC3016 

MC3018 

MC3019 

MC3020 

MC3021 
MC3023 

MC3024 

MC3025 

MC3030 

MC3031 

MC3032 

MC3033 

MC3034 

MC3054 

MC3055 

MC3060 

MC3061 

MC3062 

MC3063 

MC3100 
MC3101 
MC3103 
MC3l04 
MC3l05 
MC3l 06 
MC3108 
MC3109 
MC3110 
MC3111 
MC3112 
MC3ll6 
MC3118 
MC3119 

Fairchild 

lIT 
TI 
Fairchild 

lIT 
TI 
Fairchild 

TI 
TI 
Fairchild 

lIT 
TI 
Fairchild 

TI 
Fairchild 

TI 
Fairchild 

lIT 
TI 
TI 
Fairchild 

lIT 
TI 
Fairchild 

lIT 
TI 
lIT 
TI 
Fairchild 

ITT 
TI 
Fairchild 

TI 
Fairchild 

lIT 
TI 
Fairchild 

In 
TI 
Fairchild 

TI 
Fairchild 

TI 
Fairchild 

TI 
In 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 

In 
TI 
TI 
TI 
TI 
TI 
TI 
Tt 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 

74H20 
9H20 
In74H20 
SN74H20 
74H21 
9H21 
9H60 
In74H21 
SN74H21 
74H22 
9H22 
SN74H22 
SN74H30 
i4H30 
9H30 
In74H30 
SN74430 
74H62 
9H62 
SN74H62 
74H61 
9H61 
SN74H61 
74H50' 
9H50 
In74H50 
SN74H50 
SN74S86 
74H51 
9H51 
In74H51 
SN74H51 
74H40 
9H40 
In74H40 
SN74H40 
1TT74H40 
SN?4H40 
74H60 
9H60 
1TT74H60 
SN74H60 
74H52 
9H52 
SN74H52 
74H53 
9H53 
In74H53 
SN74H53 
74H54 
9H54 
IIT74H54 
SN74H54 
74H55 
9H55 
SN74H55 
74H71 
9H71 
SN74H71 
74H72 
9H72 
SN74H72 
In74H74 
SN74H74 
9S114 
SN74S1l4 
9S113 
SN74S113 
74H73 
9H73 
1TT74H73 
SN74H73 
SN54HOO 
SN5408 
SN5432 
SN54HOl 
SN54H10 
SN54H11 
SN54H04 
SN54HOS 
SN54H20 
SN54H21 
SN54H22 
SN54H30 
SN54H62 
SN54H61 
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Page 

MC3120 
MC3121 
MC3123 
MC3124 
MC3125 
MC3130 
MC3131 
MC3132 
MC3l33 
MC3134 
MC3154 
MC3155 
MC3160 
MC3161 
MC3162 
MC3163 
MC3301 

MC3302 

MC3346 

MC3401 

MC3403 

MC3410C 
MC3416 
MC3423 
MC3437 
MC3438 
MC3441 
MC3443 
MC3446 
MC3450 
MC3452 
MC3456 

MC3460 
MC3503 

MC3523 
MC3556 

MC4oo4 
MC4005 

MC4015 
MC4024 
MC4044 
MC4064 

MC4304 
MC4305 
MC4558 

MC4741 

MC5OO3 
MC5OO5 

MC5303 
MC5400 

MC5401 

TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
Fairchild 
Raytheon 

Fairchild 
Raytheon 
RCA 
Silicon G 
TI 
RCA 

Fairchild 
Raytheon 

RCA 
Exar 
Fairchild 
Raytheon 

Datel 
Raytheon 
TI 
National 
National 
National 
N!monal . 
TI 
National 
National 
AMD 
Exar 
Signetics 
National 
Exar 
Fairchild 
Raytheon 

TI 
AMD 
Exar 
TI 
Fairchild 
TI 
Raytheon 
Fairchild 
Fairchild 
MMI 
Signetics 
TI ' 

TI 
Exar 
Raytheon 
Exar 
Harris 
National 
TI 
11111 
TI 
TI 
Fairchild 
In 

. National 
Raytheon 
Signetics 
TI 
Fairchild 
In 
National 
Raytheon 
Signetics 
TI 

SN54H50 
SN54H86 
SN54H51 
SN54H40 
SN54H40 
SN54H60 
SN54H52 
SN54H53 
SN54H54 
SN54H55 
SN54H11 
SN54H72 
SN54H74 
SN54S114 
SN54S113 
SN54H73 
~3301 
LM2900 
RCa301 
p.A3302 
RC3302 
CA339 
SG3302 
LM3302 
CA3046 
CA3086 
~3401 
LM3900 
RC3401 
CA3401 
XR3403 
~3403C 
RC3403 
RC4137 
DAC-IC10B 
RC4444 
MC3423 
DS8837 
058838 
DS3651 
~6S3 

MC3446 
DS3650 
DS3652 
NE556 
XR556 
NE556 
DS3674 
XR3503 
~3503 
RM3503 
RM4137 
MC3523 
SE556 
XR556M 
SN7481A 
93407 
SN7481 
RL4015 
11C24C 
11C44C 
6560. 
N82S16 
SN5481 A 
SN5481A 

. XR4558 

RC4558 
XR4741 
HA-4741 
LM148 
SN74186 
6300 ' 

SN74S387 
SN54186 
5400 
ITI5400 
DM5400 
5400 
5400 
SN5400 
5401 
In5401 
DM5401 
5401 
5401 
SN540j 

MC5402 

MC5403 

MC5404 

MC540S 

MC5406 

MC5407 

MC5408 

517 MC5409 

735 

1252 

MC5410 

MC541 00 

MC54107 

MC5411 
MC5412 
MC54120 
MC54121 

MC54122 

MC54123 

I MC5413 

MC54132 

MC54136 

Fairchild 
In 
National 
Signetics 
TI 
Fairchild 
In 
National 
Raytheon 
Signetics 
TI 
Fairchild 
In 
National 
Raytheon 
Signetics 
TI 
Fairchild 
In 
National 
Raytheon 
Signetics 
TI 
Fairchild 
In 
National 
Signetics 
TI 
Fairchild 
In 
National 
Signetics 
TI 
Fairchild 
In 
National 
Raytheon 
Signetics 
TI 
Fairchild 
!TI 
National 
Raytheon 

. Signetics 
TI 
Fairchild 
In 
National 
Raytheon 
Signetics 
TI 
Signetics 
TI 
Fairchild 
In 
National 
Signetics 
TI 
Raytheon 
Raytheon 
TI 
Fairchild 
ITT 
National 
Signetics 
TI. 
Fairchild 
In 
TI 
AMD 
Fairchild 
In 
National 
Raytheon 
Signetics 
TI 

, Fairchild 
In 
National 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 
Raytheon 

5402 
IIT5402 
DM5402 
5402 
SN5402 
5403 
In5403 
DM5403 
5403 
5403 
SN5403 
5404 
In5404 
DM5404 
5404 
5404 
SN5404 
5405 
In5405 
DM5405 
5405 
5405 
SN5405 
5406 
In5406 
DM5406 
5406 
SN5406 
5407 
In5407 
DM5407 
5407 
SN5407 
5408 
1TT5408 
DM5408 
5408 
5408 
SN5408 
5409 
"!:!54C9 
DM5409 
5409 
5409 
SN5409 
5410 
In541 0 
DM5410 
5410 
5410 
SN5410 
54100 
SN541 00 
54107 
In54107 
DM54107 
54107, 
SN54107 
5411 
5412 
SN54120 
54121 
In54121 
DM54121 
54121 
SN54121 
54122 
IIT54122 
SN54122 
SN54123 
54123 
In54123 
DM54123 
54123 
54123 
SN54123 
5413 
In5413' 
DM5413 
5413 
SN5413 
54132 
DM54132 
54132 
SN54132 
54136 

IC Maater 
Page 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 

Ie MASTER 1978 1981 



Ie MASTER 
IC Master I Manufacturer I Replacement 

Page DevICe Source Device 

----------------------------
Motorola Semiconductor I MC54162 ITT ITT54162 

Manufacturer I Replacement 
DevIce ~ Soorce Device 

Ie Master 
Page 

National DM54; 62 
(cont'd) Raytheon 54162 

~C5414 

MC54141 

MC54145 

MC5415 
MC54150 

MC54151 

MC54152 

MC54153 

MC54154 

MC54155 

MC54156 

MC54157 

MC54158 
MC54159 
MC5416 

MC54160 

MC54161 

MC54162 

Fairchild 
National 
Signetics 
T! 
ITT 
National 
TI 
Fairchild 
National 
Rayttieon 
S'gnetir::s 
TI 
Raytheon 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Faii'child 

5414 
DM5414 
5414 
SN5414 
!TT54141 
DM54141 
SN54141 
54145 
DM54145 
54145 
54145 
SN54145 
5415 
54150 
DM54150 
54150 
54150 
SN54150 

ITT ITT54151 
National DM54151 
Raytheon 54151 
Signetics 54151 
TI SN54151 
Fairchild 54152 
Raytheon 54152 
Signetics 54152 
TI SN54152 
Fairchild 54153 
iTT 
National 
Raytheon 
Signetics 
Tl 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
:TT 
National 
Raytneon 
S,gnetics 

Fairchild 
ITT 
National 
Raytheon 
S,gnetics 
TI 
AMD 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 
Raytheon 
Raytheon 
Fairchild 
ITT 
National 
S,gnotics 
TI 
AMD 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
ITT 
National 
Raytl)eon 
Signetics 
TI 
AMD 
Fairchild 

iTT54153 
DM54153 
54153 
54153 
SN54153 
SN54154 
54154 
DM54154 
54154 
54154 
SN54154 
54155 
lTI54155 
DM54155 
54155 
54155 
SN54 ~ 55 
54156 
ITT54156 
DMs4156 
54156 
54156 
SN54156 
SN54157 
54157 
ITT54157 
DM54157 
54157 
54157 
SN54157 
54158 

.54159 
5416 
ITT5416 
DM5416 
5416 
SN5416 
SN54160 
54160 
ITT54160 
DM54160 
54160 
54160 
SN54160 
8N5416; 
54161 
ITT54161 
DM54161 
54161 
54161 
SN54161 
SN54162 
54162 

• Discontinued 

I Signetics 54162 
TI SN54162 I MC54163 AMD SN54163 

I 
I 
I 
I·MC54164 
I MC54165 

I 
I 

MC54166 
MC54167 
MC5417 

MC54170 
MC54174 

MC54175 

MC54176 

MC54181 

MC54182 

MC54190 

i MC54191 
I 

MC54192 

MC54193 

rrurchlid 
ITT 
National 
Raytheon 
Signetics 
Ti 
Raytheon 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Raytheon 
TI 
Fairchild 
ITT 
National 
Signetics 
TI 
Raytheon 
AMD 
FaitchHd 
National 
Raytheon 
Signetlcs 
TI 

AMD 
Fairchild 
National 
Raytheon 
S,gnetlcs 
TI 
Fairchild 
National 
Slgnetics 
Ti 
Fairchild 
National 
Signeucs 
TI 

Fairchild 
ITT 
Natlon'al 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
National 
Raytheon 
Slgnetlcs 
TI 

AMD 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 
Fairchild 
ITT 
National 
Raytheon 
Signetlcs 
TI 
Fairchild 
ITT 
Nalional 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchi!d 

64163 
ITT54163 
DM54163 
54163 
54163 
SN54163 
54164 
54165 
DM54165 
54165 
54165 
SN54165 
54166 
SN54167 
5417 
ITT5417 
DM5417 
5417 
SN5417 
54170 
SN74174 
54174 
DM54174 
54174 
54174 
SN54174 
SN54175 
54175 
DM54175 
54175 
54175 
SN54175 
54176 
DM54176 
54176 
.sN54176 
54177 
DM54177 
54177 
SN54177 
54180 
ITT54180 
DM54180 
54180 
54180 
SN54180 
SN54181 
54181 
DM54181 
54181 
54181 
SN54161 
SN54182 
54182 
ITI54182-
DM54182 
54182 
54182 
SN54182 
54190 
ITT54190 
DM54190 
54190 
54190 
SN54190 
54191 
ITT54191 
DM54191 
54191 
54191 
SN54191 
SN54192 
54192 
ITT54192 
DM54192 
54192 
54192 
SN54192 
SN54193 
54193 

Manufacturer i Replacement IC Master I Manufacturer I Replacement 
Device . Source Device Page Device Source DevIce 

MC54193 ITT ITT54193 I MC5443 F a,rcni1d 544 3 
National DM54193 I.,..T5443 
Raytneon 54193 5443 

Signetics 54193 II SignetlGs 5443 
TI SN54193 ..... , SN5443 

MC54194 AMD SN54194 MC5444 Fairchild 5444 

FalrCnllQ 541114 I ""T:5-+ .. -+ 
ITT ITT54194 _ Raytheon 5444 
National DM54194 Signetics 5444 
Raytheon 54194 Ii 5N5444 
S,gnetics 54 i 94 r/;C54~~5 Fcwchi:d 5443 
Ti SN54194 iTT ITiS445 

MC54195 AMD SN54195 NatIOnal DMS.1.i5 
Fairch!ld 54195 Raytheon 5445 
ITT iTT54195 I SignetICs 5445 
National DM54195 Ti SN5445 
Raytheon 54195 MC5446 Fairchild 5446 
Signetlcs 54195 ITT i~5446 

TI SN54195 National DMS446 
MC54196 Fairchild 54196 Signetics 5446 

National DM54196 TI SN5446 
Signetics 54196 MC5447 Fairchild 5447 
TI SN54196 ITT jTT5447 

MC54197 Fairchild 54197 National DM5447 
National DM54197 S,gnetics 5447 
S,gnetics 54197 TI SN5447 
TI SN54197 MC5448 Fairchild 5448 

I 
MC54198 
MC54199 
MC5420 

r1aytheoi: 
Raytheon 
Fairchild 
iTT 
National 
Raytheon 
Signetics 
TI 
Raytheon 
Raytheon 
Fairchild 
National 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
iTT 
National 
Signetics 
TI 
Fairer-Hid 
National 
TI 
Rayt'1eol1 
TI 

54~!)8 

54199 
5420 
iTT5420 
DM5420 
5420 
5420 
SN5420 
5421 
5422 
5423 
DM5423 
SN5423 
5425 
iTT5425 
DM5425 
SN5425 
5426 
ITT5426 
DM5426 
5426 
SN5426 
5427 
DM5427 
SN5427 
54283 
SN54290 
SN54293 
54298 
54298 
SN54298 
5430 
ITT5430 
mJ.5430 
5430 
SN5430 
5437 
ITT5437 
DM5437 
5437 
5437 
SN5437 
5438 
ITT5438 
DM5438 
5438 
5438 
SN5438 
5440 
ITT5440 
DM5440 
5440 
SN5440 
5442 
ITT5442 
DM5442 
5442 
5442 
SN5442 

ITT 
National 
Signetics 
II 

!TI544S 
DM5448 
5448 
SN5446 

MC5421 
MC5422 
MC5423 

MC5425 

MC5426 

MC5427 

MC54283 
MC54290 
MC54293 
MC54298 

MC5430 

I Me5437 

I 
MC5438 

I MC5440 

I 

I MC5442 

1 
Fairchild 
S,gnetics 
TI 

Fairchild 
ITT 
National 
Signetics 
TI 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 
Fairchild 
ITT 
National 
Raytheon 
S,gnetics 
TI 
Fairchild 
ITT 
National 
Signetics 
TI 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

MC5449 

MC5450 

MC5451 

MC5453 

MC5454 

MC5460 

MC5470 

MC5472 

I MC5473 

I 
MC5474 

MC5475 

MC5476 

Fairchild 
11 
Filirchild 
ITT 
National 
Slgn17tlcs 
TI 
Fairchild 
ITT 
National 
SlgnetlCS 
TI 
Fairchild 
ITT 
National 
Signebes 
TI 
Fairchild 

National 
Signe!ICS 
TI 
Fairchild 
Natloelai 
SignettCs 
Ti 
Fairchold 
iTT 
National 

Fairchild 
ITT 
National 
Signetic5 
TI 
Fairchild 
ITT 
National 
S,gnetics 
TI 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 
Fairchild 
ITT 
Niltional 
Signetics 
TI 
FairChild 
ITT 
Nailonal 
Signetics 

5449 
SN5449 
5450 
ITT5450 
DM5450 
5450 
SN5450 
5451 
ITT5451 
DM5451 
5451 
SN5451 
5453 
ITT5453 
DM5453 
5453 
SN5453 
5454 
!TT5454 
DM5454 
5454 
SN5454 
5460 
DM5460 
5460 
SN5460 
5470 
ITT5470 
DM5470 
SN5470 
5472 
ITT5472 
DM5472 
5472 
SN5472 
5473 
iTT5473 
DM5473 
5473 
SN5473 
5474 
iTT5474 
DM5474 
5474 
5474 
SN5474 

iTT54 7 5 

DM5475 
5475 
SN5475 
54le 
ITTS476 
DMS476 
5476 

Ie Master 
Page 

Bold face device numbers indicate manufacturers data IS provided In the Ie Master on the pages noted, 

1982 Ie MASTER 1978 



AL TERNATE SOURCE DIRECTORY; 
llanufllcturer I Replacement IC Master =~er I =~ernent OeYice 

IC Master ManUfacturer I Repl8CenlJflt IC Master Manufacturer I Reptac:ement IC Master 
0eYice Source 0eYice Page Page OeYice Source OeYice Pa9' Oevlce Source Oevlce Page 

Motorola Semiconductor MC5525 n SN5524 MC7403 Mitsubishi M53203 MC74107 TI SN74107 
MC5528 Fairchild 5528 National DM7403 MC7411 Raytheon 7411 

(cont'd) TI SN5528 Raytheon 7403 MC7412 Raytheon 7412 
MC5529 Fairchild 5529 Signetics 7403 MC74120 TI SN74120 

MC5476 TI SN5476 MC55325 AMD SN55325 TI SN7403 MC74121 Fairchild 74121 

MC5477 Fairchild 5477 Fairchild 55325 TRW 7403 Hitachi HD2543 

Signetics 5477 TI SN55325 MC7404 Fairchild 7404 HD74121 

TI SN5477 MC5534 Fairchild 5534 Hitachi HD2522 In In74121 

MC5480 Fairchild 5480 MC5535 Fairchild 5535 HD7404 Mitsubishl M53321 

In In5480 MC6oo2. TI TMS4062 In In7404 National DM74121 

Signetics 5480 MC68AOO AMI S68AOO 1548 Mitsubishi M53204 Signetics 74121 

TI SN5480 MC68A10 AMI 568A10 1552 National DM7404 n SN74121 

MC5482 Fairchild 5482 MC68A21 AMI S68A21 1556 NEC America IiPB7404 TRW 74121 

In In5482 MC6BA50 AMI S68A50 1567 Raytheon. 7404 MC74122 Fairchild 74122 

TI SN5482 MC68Boo AMI S68BOO 1548 Signetics 7404 In 1TT74122 

MC5483 Raytheon 5483 MC68B10 AMI S68810 1552 TI SN7404 Mitsubishi M53322 

MC5485 Fairchild 5485 MC68B21 AMI S68821 1556 Toshiba TC7404 Signetics 74122t 

National DM54,85 MC68850 AMI $68850 1567 TRW 7404 TI SN74122 

Signetics 5485 MC6800 AMI S6800 1538,1548 MC7405 Fairchild 7405 MC74123 AMD SN74123 

TI SN5485 Fairchild F6800 Hitachi • HD2523 Fairchild 74123 

MC5486 Fairchild 5486 F6800A HD7405 In 1TT74123 

In In5486 Hitachi M6800 In 1TT7405 Mitsubishi M53323 

National DM5486 MC6802 Fairchild F6802 Mitsubishi M53205 National DM74123 

Raytheon 5486 MC6820 AMI 56820 1556 National DM7405 NEC America IiPB74123 

Signetics 5486 Fairchild F6820A NEC America IiPB7405 Raytheon 74123 

TI SN5486 MC6850 AMI S6850 1567 Raytheon 7405 Signetics 74123 

MC5490 Fairchild. 5490 Fairchild F6850 Signetics 7405 TI SN74123 

In In5490 MC6860 Fairchild F6860 TI SN7405 TRW 74123 

National DM5490 MC7241 Raytheon RC8241 TRW 7405 MC7413 Fairchild 7413 

Signetics 5490 Signetics N8241 MC7406 Fairchild 7406 In 1TT7413 

TI SN5490 MC7242 Fairchild 9386 Hitachi HD7406 Mitsubishi M53213 

MC5491 Fairchild' 5491 Raytheon RC8242 In In7406 National DM7413 

In In5491 Signetics N8242 Mitsubishi M53206 NEC America IiP87413 

National DM5491 MC7250 Raytheon RC8250 National DM7406 Signetics 7413 

Signetics 5491 Signetics N8250 Signetics 7406 TI SN7413 

TI SN5491 MC7251 Raytheon RC8251 TI SN7406 TRW 7413 

MC5492 Fairchild 5492 Signetics N8251 TRW 7406 MC74132 Fairchild 74132 

In In5492 MC7261 Raytheon RC8261 MC7407 ' Fairchild 7407 Hitachi HD74132 

National DM5492 .Signetlcs N8261 Hitachi HD7407 Mitsubishi M53332 

Signetics 5492 MC73525 AMD SN75325 In In7407 National DM74132 

n SN5492 MC74HOO RaytJleon. 74HOO Mitsubishi M53207 Signetics 74132 

MC5493 Fairchild 5493 MC74H01 Raytheon 74H01 National DM7407 TI SN74132 

In In5493 MC74H04 Raytheon 74H04 Signetics 7407 MC74136 Hitachi HD74136 

National DM5493 MC74H05 Raytheon 74H05 TI SN7407 Raytheon 74136 

TI SN5493 MC74H10 Raytheon 74H10 TRW 7407 TI SN74136 

MC5494 Fairchild 5494 MC74H11 • Raytheon 74H11 \ MC7408 Fairchild 7408 TRW 74136 

TI SN5494 MC74H20 Raytheon 74H20 In 1TT7408 MC7414 Fairchild 7414 

MC5495 Fairchild 5495 MC74f:i22 Raytheon 74H22 Mitsubishi M53208 Hitachi HD7414 

In In5495 MC74H40 Raytheon 74H40 National DM7408 Mitsubishi M53214 

National DM5495 MC74H74 Raytheon 74H74 Raytheon 7408 National DM7414 

Signetics 5495 MC74H87 Fairchild 74H87 Signetics 7408 Signetics 7414 

TI SN5495 TI SN74H87 TI SN7498 TI SN7414 

MC5496 Fairchild 5496 MC7400 Fairchild 7400 Toshiba TC7408 MC74141 Fairchild 74141 

In In5496 Hitachi HD2503 TRW 7408 National DM74141 

National DM5496 HD7400 MC7409 Fairchild 7409 NEC America IiP874141 

Signetics 5496 In 1TT74oo Hitachi HD7409 TI SN74141 

TI SN5496 Mitsubishi M53200 In In7409 MC74145 Fairchild 74145 

MC5497 Fairchild 5497 National DM7400 Mitsubishi M53209 In 1TT74145 

TI SN5497 NEC America IiP87400 National DM7409 Mitsubishi M53345 

MC551 07· AMD SN55107 Raytheon 7400 Raytheon 7409 National OM74145 

Fairchild 55107 Signetics 7400 Signetics 7409 Raytheon \74145 

National 0555107 504 TI SN7400 TI SN7409 Signetics 74145 
Raytheon RM55107 Toshiba TC7400 TRW 7409 TI SN74145 

n SN55107 TRW 7400 MC7410 Fairchild 7410 TRW 74145 
MC551 08 AMO SN55108 MC7401 Fairchild 7401 Hitachi H02507 MC7415 Raytheon 7415 

Fairchild 55108 Hitachi H02509 H07410 MC74150 Fairchild 74150 
National 0555108 504 In 1TT7401 In 1TT741 0 Hitachi H02548 
Raytheon RM55108 Mitsubishi M53201 Mitsubishi M53210 H074150 
TI SN55108 National OM7401. National OM7410 Mitsubishi M53350 
AMO SN55109 Raytheon 7401 NEC America IiPB7410 National OM74150 
Fairchild 55109 Signetics 7401 Raytheon 7410 NEC Ai'herica IiP874150 
Raytheon RM55109 TI SN7401 Signetics 7410 Raytheon 74150 
TI SN55109 TRW 7401 TI SN7410 Signetics 74150 
AMO SN55110 MC7402 Fairchild 7402 SN7427 TI SN74150 
Fairchild 55110 Hitachi H02511 Toshiba TC7410 TRW 74150 
Raytheon RM55110 H07402 TRW 7410 MC74151 Fairchild 74151 
T1 SN55110 In 1TT7402 MC74100 Signetics 74100 Hitachi H02549 
National OS5522 Mitsubishi M53202 TI SN741 00 HD74151 
TI SN5522 National OM7402 MC74107 Fairchild 74107 In In74151 
National OS5523 NEC America IiPB7402 . Hitachi H02530 . Mitsubishl M53351 
TI SN5522 Signetics 7402 H074107 National OM74151 

MC5524 AMO SN5524 TI SN7402 ITI In74107 NEC America IiPB74151 
National OS5524 TRW 7402 Mitsubishi M53307 Raytheon 74151 
TI SN5524 MC7403 Fairchild 7403 National OM74107 Signetics 74151 

MC5525 AMO SN5525 Hitachi H07403 NEe America IiPB74107 TI SN74151 
National - OS5525 In 1TT7403 Signetics 74107 SN74151A 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the speCifications considering your requirements. 

Ie MASTER 1978 1983 



Ie MASTER 
Manufacturer 1 Replacement IC Master Manufacturer j Replacement IC Master Manufacturer I Replacement IC Master Manufacturer I Replacement IC Master 
Device I Source Device Page Device I Source Device Page Device ~ Source Device Page Device i Source Device Page 

Motorola Semiconductor 
(cont'd) 

MC74151 
MC74152 

MC74153 

TRW 74151 
Fairchild 74152 
Raytheon 14 i 52 
TRW 74152 
Fa'rchlld 74153 
1,'1 ITT74153 

Mitsubishi M53353 
NallOnal DM74153 
NEe AMerica fLPB74153 
R.aytheon 74153 . 
Signetics 74153 

" SN74~53 
TRW 74153 

MC74154 AMD SN74154 
74154 

MC74155 

MC74156 

MC74157 

MC74158 
MC74159 
MC7416 

MC74160 

MC74161 

Fairchild 
Mitsubishi M53354 
National OM74154 
NEe America f-IPB74154 
Raytheon 74154 
Signetics 
TI 
TRW 
Fairchild 
!TT 
Mitsubishi 
Nat.ona: 

Raytheon 
'Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mltsubishi 

74154 
SN74154 
74154 
74155 

M53355 
OM74155 
}-lP874155 
74155 
74155 
SN74155 
74155 
74156 
H074156 
ITT74156 
M53356 

National OM74156 
NEC Amenca "PB74156 
Raytheon 74156 
Signetics 741 56 
TI SN74156 
TRW 74156 
AMO SIII74157 
Fairchild 
Hitach, 

ITT 
M,tsublShl 
National 
NEe America 
Raytheon 
Signetics 
TI 

Raytheon 
Raytheon 
Fairchild 
Hitachi 
ITT 
M,tsubish, 
National 
Signetics 
TI 
TRW 
AMO 
Fairchild 
Hitachi 
ITT 
MltsublShi 
National 
Raytheon 
Signetics 
TI 
TRW 
AMO 
Fairchild 
Hitachi 
ITT 
Mitsubishl 
National 
NEe America 
Raytheon 
Signetics 
Tl 

TRW 

74157 
H074157 
ITT74157 
M53357 
OM74157 
IlPB74157 
74151 
74157 
SN74157 
74158 
74159 
7416 
HD7416 
ITT74.16 
M53216 
OM7416 
7416 
SN7416 
7416 
SN74160 
74160 
H074160 
ITT74160 
M53360 
DM74160 
74160 
74160 
SN74160 
74160 
SN74161 
74161 
HD74161 
ITT74161 
M53361 
OM74161 
/-4PB74161 
74161 
74161 
SN74161 
74161 

+ Discontinued 

r .. 1C74162 

MC7d163 

+MC74164 
MC74165 

MC74166 
MC74167 
MC7417 

MC14170 
MC74174 

MC74175 

MC74176 

MC74177 

MC74180 

MC74181 

MC74182 

A~J.D 

Fairchild 
Hitachi 
ITT 
Mitsubishl 
National 

Ra~1"90!1 
Signetics 
TI 
TRW 
AMD 
Fairchild 
HitachI 
ITT 
Mitsubishi 
National 
Raytheon 
Signetics 
TI 
TRW 
Raytheon 
Fairchild. 
Mitsublshl 
NatIonal 
Raytheon 
Signetics 
TI 
Raytheon 

'TI 
Fairchild 
Hit!lChi 
ITT 
Mitsubishl 
National 
Signetios 
TI 
TRW 
Raytheon 
AMO 
Fairchild 
Hitachi 
Mitsubishi 
National 
Raytheon 
Signetios 
TI 

SN741£2 
74162 
H074162 
ITT74162 
M53362 
DM74162 
74162 
74162 
SN74162 
74162 
SN74163 
74163 
H074163 
ITT74163 
M53363 
OM74163 
74163 
74163 
SN74163 
74163 
74164 
74165 
M53365 
OM74165 
74165 
74165 
SN74165 
74166 
SN74167 
7417 
H[)7417 

ITT7417 
M53217 
OM7417 
7417 
SN7417 
7417 
74170 
SN74174· 
74174 
HD74174 
M53374 
OM74174 
74174 
74174 
SN74174 

AMD SN74175 
Fairchild 74175 
Hitachi H074175 
Mitsubishi M53~75 

Nabonal OM74175 
NEe America p.P874175 
Ray1lu;on 
Signetics 
TI 
Fairchild 
Mitsublshi 
Nattonal 
Signetics 
TI 
Fairchild 
Mitsubishi 
National 
S,gnetics 
Tl 
Fairchild 
.Hitachi 
ITT 
Mitsubishi 

74175 
SN74175 
74176 
M53376 
OM74176 
74176 
SN74176 
74177 
M53377 
OM74177 
74177 
SN74177 
74180 
HD74180 
ITT74180 
M53380 

National OM74180 
NEC America "PB74180 
Raytheon 74180 
Signetics 74180 
TI SN74180 
TRW 74180 
AMD 
Fairchild 
M,tsubishi 
National 
NEe America 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
ITT 

SN74181 
741£11 
M53381 
DM74181 

"PB74181 
74181 
74181 
SN74181 
SN74182 
74182 
ITT74182 

~\i~C741 82 

I Me"'"" 

MC74191 

MC74192 

MC74193 

MC74194 

MC74195 

MC74196 

I MC74197 

MC74198 
MC74199 
MC7420 

MC7421 
MC7422 
MC7423 

MC7425 

~\I~itsubi3hj ~v~533e2 

National OM74182 
NEe .Amenca ;;.PB74182 
Raytheon 74182 
Signetics 74182 
TI SN74182 

Hitachi 
ITT 
Mitsubishi 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
National 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
ITT 
Mitsubishi 
National 
NEG America 
Raytheon 
Signetics 
TI 

AMD 
Fairchiid 
ITT 
Mitsubishl 
National 
NEe America 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
ITT 
National 
Raytheon 
S'gnetics 
TI 
AMO 
Fairchild 
ITT 
National 
NEG Amsiica 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 
Raytheon 
Raytheon 
Fairchild 
Hitachi 

ITT 
Mitsubishi 

• National 
NEe America 
Raytheon 
Signetics 
TI 
Toshiba 
TRW 
Raytheon 
Raytheon 
Fairchild 
National 
TI 
Fairchild 
ITT 
Mitsubishi 

7,1190 
H074190 
ITT74190 
M53390 
DM74190 
74190 
74190 
SN74190 
74191 
H074191 
ITT74191 
M53391 
DM74191 
74191 
74191 
SN74191 
SN74192 
74192 
ITT74192 
M53392 
DM74192 
iLPB74192 
74192 
74192 
SN74192 
SN74193 
74193 
ITT74193 
M53393 
DM74193 
f-IPB74193 
74193 
74193 
SN74193 
SN74194 
74194 
H0741-94 
ITT74194 
DM74194 
74194 
74194 
SN74194 
SN74195 
74195 
ITT74195 
DM74195 
fi.PB74195 
74195 
74195 
SN74195 
74196 
DM74196 
74196 
SN74196 
74197 
DM74197 
74197 
SN74197 
74198 
74199 
7420 
H02504 
H07420 
ITT7420 
M53220 
OM7420 

"PB7420 
7420 
7420 
SN7420 
TC7420 
7420 
7421 
7422 
7423 
DM7423 
SN7423 
7425 
iTT7425 
M53225 

~w1C7425 

MC7426 

MC7127 

MC74283 
MC74290 

MC74293 

MC74298 

MC7430 

MC7437 

MC7438 

MC7440 

+MC7441 

I MC7442 

MC7443 

MC7444 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 

1984 

N3t:cnal 
TI 
Fairchild 
HitaChi 
iTT 
National 
Sign"'tics 
TI 
TRW 
F3irch~!d 

Hitachi 
Mitsubishi 
National 
Signetics 
Raytheon 
Fairchild 
Mitsubishi 
TI 
TRW 
Fairchild 
Mitsubishi 
TI 
TRW 
FairChild 
Signet~cs 

TI 
Fairchild 
Hitachi 

ITT 
Mitsubishi 
National 

SN7425 
7426 
HD7426 
ITT7426 
OM7426 
7426 

SN7426 
7426 
7427 
H07427 
M53227 
DM7427 
7427 
74283 
74290 
M53490 
SN74290 
74290 . 

74293 
M53493 
SN74293 
74293 
7429B 
74298 
SN74298 
7430 
HD2508 
HD7430 
ITT7430 
M53230 
DM7430 

NEe America /-4PB7430 
Signetics 7430 
TI SN7430 
TRW 7430 
Fairchild 
ITT 

7437 
ITT7437 

Mitsub,shi M53237 
National DM7437 
NEe AI:16rica f-IPB7437 
Raytheon 7437 
Signetics 7437 
T! 
TRW 
-Fairchild 
ITT 

Mitsubishi 
National 
NEG America 
Raytheon 
Signellcs 
T: 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsub,shi 
National 
NEe America 
Signetics 
TI 
TRW 
Hitachi 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
National 
NEe America 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
MitsublSh, 
Raytheon 
Signebcs 
TI 
Fairchild 
Hitachi 
In 
Mitsubishi 

SN7437 
7437 
~438 
ITT 7438 
M53238 
DM7438 
f-IPB7438 
7438 
7438 
SN7438 
7438 
7440 
H02501 
H07440 
ITT7440 
M53240 
OM7440 
jJ.PB7440 
7440 
SN7440 
7440 
H02518 
SN74141 
7442 
H07442 
ITT7442 
M53242 
DM7442 

"PB7442 
7442 
7442 
SN7442 
7443 
HD7443 
ITT7443 
M53243 
7443 
7443 
SN7443 
7444 
H07444 
iTT7444 
M53244 

Ie MASTER 1978 



ALTERNATE SOURCE DIRECTORY' 
llanufacturer I Replacement , IC Master Manufacturer I Replacement ICMaster Manufacturer I Replacement IC Master Manufacturer I Replacement IC Muter 
'Devic:e Source Device 

Motorola Semiconductor 
(cont'd) 

MC7444 Raytheon 7444 
Signetics 7444 
TI SN7444 

MC7445 Fairchild 7445 
ITT ITT7445 
Mitsubishi M53245 
National DM7445 
NEG America IlPB7445 
Raytheon 7445 
Signetics 7445 
TI SN7445 
TRW 7445 

MC7446 Fairchild 7446 
ITT ITT7446 
National DM7446 
Signetics 7446 
TI SN7446 

MC7447 Fairchild 7447 
ITT ITT7447 
Mitsubishi M53247 
National DM7447 
NEG America IlPB7447 
Signetics 7447 
Tl SN7447 

MC7448 Fairchild 7448 
ITT ITT7448 
Mitsublshl M53248 
National DM7448 

I Signetics 7448 
TI SN7448 

MC7449 Fairchild 7449 
TI SN7449 

MC7450 Fairchild 7450 
Hitachi HD2506 

HD7450 ' 
ITT ITT7450 
Mitsubishi M53250 
~J3~ie~a! DM:450 
NEG America IlPB7450 
Signetics 7450 
TI SN7450 
TRW 7450 

MC7451 Fairchild 7451 
Hitachi HD2505 

HD7451 
ITT ITT7451 
National DM7451 
NEG America IlPB7451 
Signetics 7451 
TI SN7451 
TRW 7451 

MC7453 Fairchild 7453 
Hitachi HD2512 

HD7453 
ITT ITT7453 
Mitsubishi M53253 
National DM7453 
NEG America IlPB7453 
Signetics 7453 
TI SN7453 
TRW 7453 

MC7454 Fairchild 7454 
Hitachi HD2514 

HD7454 
ITT ITT7454 
National DM7454 
NEG America IlPB7454 
Signetics 7454 
TI SN7454 
TRW 7454 

MC7460, Fairchild 7460 
Hitachi HD2502 

HD7460 
Mitsublshi M53260 
National DM7460 
NEG America IlPB7460 
Signetics 7460 
TI SN7460 
TRW 7460 

MC7470 Fairchild 7470 
ITT ITT7470 
Mitsubishi M53270 

• Discontinued 

Ie MASTER 1978 

Page DeYk:e Source DeYice Page Device Source Device Page Device 1 Source Device 

MC7470 National DM7470 MC7486 TRW 7486 MC7521 
Signetics 7470 MC7490 Fairchild 7490 
TI SN7470 Hitachi HD2541 

MC7472 Fairchild 7472 HD7490 .MC7522 
Hitachi HD2529 ITT ITT7490 

HD7472 Mitsubishi M53290 
ITT ITT7472 National DM7490 
Mitsubishi M53272 Signetics 7490 
National DM7472 TI SN7490 .MC7523 
Signetics 7472 S~7490A 

TI SN7472 TRW 7490 
TRW 7472 MC7491 Fairchild 7491 

MC7473 Fairchild 7473 Hitachi HD2524 MC75235 
Hitachi HD2515 ITT ITT7491 MC7524 
ITT ITT7473 Mitsubishi M53291 
Mitsubishi M53273 NatiQnal DM7491 
National DM7473 NEG America p.PB7491 

"NEG America IlPB7473 Signetics 7491 
Signetics 7473 TI SN7491 
TI SN7473 SN7491A MC7525 

MC7474 Fairchild 7474 MC7492 Fairchild 7492 
Hitachi HD251 0 Hitachi HD7492 

HD7474 ITT 1TT7492 
ITT ITT7474 Mitsubishi M53292 
Mitsubishi M53274 National DM7492 
National DM7474 $ignetics 7492 MC7528 
NEG America p.PB7474 TI SN7492 
Raytheon MC7474 SN7492A 

7474 TRW 7492 
Signetics 7474 MC7493 Fairchild 7493 
TI SN7474 Hitachi HD2520 MC7529 
TRW 7474 HD7493 

MC7475 Fairchild 7475 ITT 1TT7493 
Hitachi HD25t? Mitsubishi M53293 MC75325 

HD7475 National DM7493 
ITT ITT7475 Signetics 7493 I 
Mitsubishi M53275 TI SN7493 

I National DM7475 SN7493A 
Signetics 7475 TRW 7493 MC7534 
TI SN7475 MC7494 Fairchild 7494 I 
TRW 7475 TI SN7494 I MC747t) Falrmtd 7476 MC74% I=ail'chitrl 74% 

Hitachi HD2516 Hitachi HD2534 MC7535 
ITT ITT7476 ITT ITT7495 
Mitsubishi M53276 Mitsubishi M53295 
National DM7476 National DM7495 MC75358 
NEG America IlPB7476 Signetics 7495 MC75365 
Signetics 7476 TI SN7495 MC75368 
TI SN7476 SN7495A MC7538 
TRW 7476 MC7496 Fairchild 7496 

MC7477 Fairchild 7477 Hitachi HD2546 MC7539 
Signetics 7477 HD7496 
TI SN7477 ITT 1TT7496 MC15450 

MC7480 Fairchild 7480 Mitsubishi M53296 
ITT ITT7480 National DM7496 
Mitsubishi M53280 Signetics 7496 
NEC America p.PB7480 TI SN7496 
Signetics 7480 TRW 7496 
TI SN7480 MC7497 Fairchild 7497 ' MC75451 

MC7482 Fairchild 7482 TI SN7497 
ITT ITT7482 .MC75107 AMD SN75107 
TI SN7482 Fairchild 75107 

MC7483 Fairchild 7483 Nationat OS75107 504 
ITT ITT7483 Raytheon RC75107 
Mitsubishi M53283 TI SN75107A MC75452 
National DM7483 .MC75108 AMD SN75108 ' 
Raytheon 7483 Fairchild 75108 
Signetics 7483 National OS75108 504 
TI SN7483 Raytheon RC75108 

MC7485 Fairchild 7485 TI SN75108A MC75453 
Hitachi HD7485 MC75109 AMD SN75109 
Mitsubishi M53285 ' Fairchild 75109 
National DM7485 ITT ITT75109 
NEG America IlPB7485 Raytheon RC75109 
Signetics 7485 

/ 
TI SN75109 

TI SN7485 MC75110 AMD SN75110 MC75454 
TRW 7485 Fairchild 75110 

I 
MC7486 Fairchild 7486 ITT ITT75110 

Hitachi HD7486 Raytheon RC75110 
ITT ITT7486 TI SN75110 MC75460 
Mitsubishi M53286 MC75140 TI SN75140 MC75461 
National DM7486 MC7520 ITT ITT7520 MC75462 
NEC America IlPB7486 National DS7520 MC75463 
Raytheon 7486 Signetlcs 7520 MC75464 
Signetics 7486 • Silicon G SG7520 MC75491 
TI SN7486 TI SN7520 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements, 

National DS7521 
Signetics 7521 
Silicon G SG7521 
ITT 1TT7522 
National DS7522 
Signetics 7522 
Silicon G SG7522 
TI SN7522 
National DS7523 
Signetics 7523 
Silicon G ~G7523 
TI SN7522 
ITT 1TT75235 
AMD SN7524 
Fairchild 7524 
National DS7524 
Signetics 7524 
Silicon G SG7524 
TI SN7524 
AMD SN7525 
Fairchild 7525 
National DS7525 
Signetics 7525 
Silicon G SG7525 
TI SN7524 
Fairchild 7528 
ITT 1TT7528 
National DS7528 
Silicon G SG7528 
TI SN7528 
Fairchild 7529 
Silicon G SG7529 
TI SN7528 
Fairchild 75325 
National OS75325 
Raytheon RC75325 
Silicon G SG75325 
TI SN75325 
Fairchild 7534 
ITT ITT7534 
National , DS7534 
~iliron G S(37534 

Fairchild 7535 
National DS7535 
Silicon G SG7535 
TI SN75368 
TI SN75365 
TI SN75368 
National DS7538 
Silicon G SG7538 
National DS7539 
Silicon G SG7539 
Fairchild 75450 
ITT ITT75450 
National DS75450 
Raytheon RC7~50 
Silicon G SG75450 
TI ttSN75450 
Fairchild 75451 
ITT ITT75451 
National DS75451 
Raytheon RC75451 
Silicon G SG75451 
TI SN75451 
Fairchild 75452 
National, DS75452 
Raytheon RC75452 
Silicon G SG75452 
TI SN75452 
Fairchild 75453 
ITT ITT75453 
National DS75453 
Raytheon RC75453 
Silicon G SG75453 
TI SN75453 
Fairchild 75454 
ITT ITT75454 
Silicon G SG75454 
Ti SN75454 
TI SN75460 
TI SN75461 
TI SN75462 
TI SN75463 
TI SN75464 
Fairchild 75491 
National DS75491 

Page 
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:~:cturer I =::ement Device 
IC Master 

Motorola Semiconductor 
(cont'd) 

MC75491 
MC75492 

MCn05 
MCn06 
MC78l02 
MC78L02.6 
MC78L05 

MC78L06.2 
MC78l08 

MC78L12 

MC78L15 

MC78L24 
MC78M05 

MC78M06 

MC78M08 
MC78M12 
M-7-'" ~ \., OM):> 

MC78M20 
MC78M24 
MC7tJ05 

MC7806 

MC7e08 

MC7812 

MC7815 

MC7818 

MC7824 

MC7905 

MC7905.2 
MC7906 

MC7908 

TI 
Fairchild 
NatIonal 
TI 
Signet,cs 
Signetics 
Signetics 
TI 
Signetics 
TI 
TI 
Signetics 
TI 
Signetics 
TI 
Signetics 
TI 
Signetics 
Signetics 
TI 

Signetics 
TI 
TI 
TI 
Ti 
TI 
TI 
Falrchlid 
National 
Raytheon 
Signetics 
Silicon G 
TI 
Fairchild 
National 
Raytheon 
Signetics 
Silicon G 
TI 
Fairchild 
National 
Raytheon 
Signetics 
Sliicon G 
TI 
Fairchito 
National 
Raytheon 
Signetics 
Sihcon G 
TI' 

• Fairchild 
National 
Raytheon 
Signetics 
Silicon G 
TI 
Fairchild 
National 
Raytheon 
SignetlCS 
Silicon G 
TI 
Fairchild 

National 
Raytheon 
Signetics 
Silicon G 
TI 
Fairchild 
National 
Signetics 
Silicon G 
TI 
Signebcs 
Fairchild 
National 
Signetics 
Tl 
Fairchild 
National 
Signetics 

+ Discontinued 

SN75491 
75492 
OS75492 
SN75492 
p.A78M05 
!J.A78M06 
!J.A78L02 
IlAl8L02 
IlA78L05 
!J.A78L05 
!J.A78L06 
IlA78L08 
J.l.A78L08 
!J.A78L12 
flA78L12 
p.A78L15 
IlA78L15 
j.lA78L24 
J.lA78M05 
p.A78M05 
!J.A78M06 
p.A78M06 
IlA78M08 
!J.A78M12 

A7B- 15 J.I. M 
I-IA78M20 
flA78M24 
flA7805 
LM340-5 
RC7805 

I-IA7805 
SG7805 
p.A7805 
flA7806 
LM340-6 
RC7806 
flA7806 
SG7806 

J.l.A7806 
IlA7808 
LM340-8 
RC7808 
.uA7808 
SG7808 
IlA7808 
flA7812 
LM340-12 
RC7812 
,..A7812 
SG7812 
!J.A7812 
J.LA7815 
LM340-15 
RC7815 
p.A7815 
SG7815 

!J.A7815 
IlA7818 
LM340-18 
RC7a18 
flA7818 
SG7818 
flA7818 
flA7824 
LM340·24 
RC7824 

flA7824 
SG7824 

J.lA7824 
flA7905 
LM7905 
J.LA7905 
SG320 
flA7905 
flA7905.2 
/J.A7906 
LM7906 
IlA7906 
)J.A7906 
)J.A7908 
LM7908 
)J.A7908 

Pilge 

806 

806 

806 

806 

806 

806 

806 

I 

Manufacturer I Replacement Ie Master 
Device I Source Device Page 

MC7908 TI flA7908 
MC7912' Fairchiid I-IA7912 

National lM7912 
Signetics flA7912 
Silicon G SG320 
TI flA7912 

MC7915 Fairchild ·p.A7915 
National LM7915 
Signetics IlA7915 
Silicon G SG320 
T: I-IA7915 

MC7918 Fairchild JlA7918 
Nitron LM7918 
Signetics !J.A7918 
TI I-IA7918 

t\l1C7924 Fairchild p.A7924 
National LM7924 
Signetics !J.A7924 
TI IlA7924 

MC7952 Silicon G SG320 
MC8T13 Fairchild 8T13 

TI SN75121 
MC8T14 Fairchild 8T14 

TI SN75122 
MC8T23 Fairchild 8T23 

TI SN75123 
MC8T24 Fairchild 8T24 

TI SN75124 
MC8T26 AMD N8T26 

Signetics N8T26 
MC8T28 Signetics N8T28 
~ .. 4Ce24' Raytheon RM8241 

Signetics S8241 
MC8242 Fairchild 9386 

Raytheon RM8242 
Signetics S8242 

MC8250 Raytheon RM8250 
Signetics 58250 

MC8251 Raytheon RMS251 
Signetics S8251 

MC8260 Raytheon RM8260 
MC8261 Raytheon RM8261 

Signetics S8261 
MCS30 Hitachi HD2204 

National DM930 
TI SN15930 

MC8300 AMD 9300 
Fairchild 9300 
Raytheon RC9300 
TI 'SN74195 

MC8301 AMD 9301 
Fairchild 9301 
Signetics N8252 
II SN29301 

MC8304 AMD 9304 
Fairchild 9304 
RaythOOn RC9304 

MC8308 AMD 9308 
Fairchild 9308 

. Raytheon RC9308 
TI SN29308 

MC8309 AMD 9309 
Fairchild 9309 
TI SN29309 

MCS31 TI SN15831 
MC8310 AMD 9310 

Fairchild 9310 
Raytheon RC9310 
TI SN74160 

MC8311 AMD 9311 
Fairchild 9311 
Raytheon RC9311 
11 SN74154 

MC8312 AMD 9312 
Fairchild 9312 
Raytheon RC9312 
Signetics N8230 
TI SN29312 

MC8314 AMD 9314 
MC8316 AMD 9316 

Fairchild 9316 
Raytheon RC9316 
'FI SN74161 

MC8318 AMD 9318 
TI SN29318 

MC832 Hitachi HD2201 

IC Master Manufacturer i Replacement 
Device ' Source Device Page 

MC832 

MC8328 

MC833 

MC834 
MC835 
MC636 

. MC837 

MC840 

MC841 
MC844 

MC845 

MC846 

MC848 

MC849 

MC850 
Me851 
MC852 

MC853 

MC855 

MC856 

MC657 

MC858 

MC8601 

MC8602 

MC861 

MC862 

MC863 

MC930 

MC9300 

MC9301 

MC9304 

MC9308 

MC931 
MC9310 

MC9311 

MC9312 

MC9314 
MC9316 

National 
Ti 
AMD 
Fairchild 
Signebcs 
Hitachi 
National 

Ti 

TI 
Hiiitch; 
Nal!Onal 
TI 
National 
TI 
!.Jational 
TI 
TI 
Hitachi 
National 
Hitachi 
National 
TI 
Hitachi 
National 
TI 
National 
TI 
N"ltlon::.1 
TI 
TI 

Ti 
National 
TI 
National 
TI 
NaMnal' 
TI 
National 
TI 
Hitachi 
National 
TI 
HitaChi 
National 
TI 
AMD 
Fairchild 
Raytheon 
Signetics 
TI 
AMD 
Raytheon 
National 
TI 
Hitachi 
-National 

II 
National 
TI 
Raytheon 
TI 
AMD 
Raytheon 
TI 
AMD 
1'1 
AMD 
Raytheon 
AMD 
Raytheon 
TI 

TI 
AMD 
Raytheon 
TI 
AMD 
Raytheon 
TI 
AMD 
Raytheon 
Signelics 
TI 
AMD 
AMD 
Raytheon 

DM932 
SNi5632 
9328 
9328 
N8277 
HD2202 
DM933 
S~~15838 

SN15834 
SN15838 
h02206 
DM936 
SN15836 
DM937 
SN15837 
DM935 
SN15835 
SN15835 
HD2209 
DM944 
HD2205 
DM945 
SN15845 
HD2203 
DM946 
SN15846 
DM948 
SN15848 
OM949 

SN15849 
SN 1 5850 
SNi5851 
DM9099 
SN158099 
DM9093 
SN156093 
DM9097 
SN158097 
DM9094 
SN158094 
HD2213 
DM957 
SN15857 
HD2214 
DM956 
SN15858 
9601 
9601 
RF8601 
8T22 
SN29601 
9602 
RF8602 
DM96i 
SN15861 
HD2207 
DM962 
SN15862 
DM963 
SN15863 
RM930 
SN15930 

.9300 
RM9300 
SN54195 
9301 
SN39301 
9304 

RM9304 
9308 
RM9306 
SN39308 
SN15931 
9310 
RM9310 
SN54160 
9311 
RM9311 
SN54154 
9312 
RM9312 
S8230 
SN39312 
9314 
9316 
RM9316 

~:~::eacturer I ~~~;~~ement Device 
Ie Master ,. 

MC9316 TI SN54161 
MC93i6 Ai-AD 9318 

TI SN39318 
MC932 Raytheon RM932 

TI SN15939 
MC9328 AMD 9328 

Signetics N8277 
MC()33 

" 
SN'f5933 

MC934 T1 5N15934 . 

MC935 Ravtheon RM935 
T, Si'~~ .J338 

MC936 Raytheon R~.1936 

TI Sf\i15936 
MC937 Raytheon RM937 

TI SN15937 
MC940 Raytheon RM940 

Ti SN15935 
MC943 Fairchild SH2001 
MC944 Raytheon RM944 

TI SN15944 
MC945 Raytheon RM945 

TI SN15945 
MC946 Raytheon RM946 

TI SN15946 
MC948 Raytheon RM948 

TI SN15948 
MC949 Raytheon RM949 

TI SN15949 
M(,;9'iO RrlythAon RM950 

TI SN15950 
MC951 Raytheon RM951 

Tf SN'595 1 

MC952 Raytheon RM952 
TI -SN159099 

MC953 TI SN159093 
MC955 TI SN159097 
MC956 TI SN159094 
MC95? Raytheon RM9:), 

TI SN1S957 
MC958 Raytheon RM958 

TI SN15958 
MC9601 AMD 9601 

Raytheon RF9601 
Signetics S6T22 
Ti SN29601 

MC9602 AMD 9602 
Raytheon RF9602 

MC961 Raytheon RM961 
TI SN15961 

MC962 Raytheon RM962 
TI SN15962 

MC9G3 Raytheon RM963 
TI SN15963 

+MFC4000 Motorola MC3360 
+MFC4010 Motorola MC3310 
+MFC6040 Motorola MC3340 
+MFC8030 Motorola MC333Q 
+MFC8070 Motorola MC3370 

MLM Motorola Now LM 
MMH0026 AMD MMH0026 

National OS0026 503 
TI SN75369 

MQ3724 RCA CA3724 
MQ3725 RCA CA3725 
NE592 AMD NE592 
SE592 AMD SE592 
SN54H54 1 r r i1T54H54 

S,gnetics 10170 
SNb4LSOO Fa,rChild 54LSOO 

NatIonal DM54LSOO 
Raytheon 54LSoo 
SignetiCs 54LSOO 
TI SN54LSoo 

SN54LS02 Fairchild 54LS02 
National DM54LS02 
Raytheon 54LS02 
Signetics 54LS02 
TI SN54LS02 

SN54LS03 Fairchild 54LS03 
National DM54LS03 
Raytheon 54LS03 
Signetics 54LS03 
TI SN54L$03 

SN54LS04 Fairch;ld S4LS04 
National DM54LS04 
Raytheon 54LS04 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages' noted. 

1986 Ie MASTER 1978 



AL TERNATE SOURCE DtRECTORY 
~er I~t Device 

IC Master Manufacturer I Replacement IC Master Manufacturer I Replacement IC Master ~-::Cturer I ~~ment Device Page Device Source Device Page Device Source Device Page 

Motorola Semiconductor SN54LS151 Fairchild 54LS151 SN54LS191 National DM54LS191 SN54LS283 Raytheon 54LS283 

(cont'd) 
National DM54LS151 Raytheon 54LS191 TI SN54LS283 
Raytheon 54LS151 Signetics 54LS191 SN54LS295 Fairchild 54LS295 
Signetics 54LS151 TI SN54LS191 Raytheon 54LS295A 

SN54LS04 Signetics 54 LS04 TI SN54LS151 SN54LS192 AMD SN54LS192 TI SN54LS295B 

TI SN54LS04 SN54LS152 Fairchild 54LS152 Fairchild 54LS192 SN54LS298 Fairchild 54LS298 

SN54LS05 Fairchild 54LS05 Raytheon 54LS152 National DM54LS192 Raytheon 54LS298 

National DM54LS05 TI SN54LS152 Raytheon 54LS192 TI SN54LS298 

Raytheon 54LS05 SN54LS153 AMD SN54LS153 Signetics 54LS192 SN54LS30 Fairchild 54LS30 

Signetics 54LS05 Fairchild 54LS153 TI SN54LS192 National DM54LS30 

TI SN54LS05 National DM54LS153 SN54lS193 AMD SN54LS193 Raytheon 54LS30 

SN54LS08 Fairchild 54LS08 Raytheon 54LS153 Fairchild 541:.S193 Signetics 54LS30 

National DM54LSOS Signetics 54LS153 National DM54LS193 - TI SN54LS30 

Raytheon 54LS08 TI SN54LS153 Raytheon 54LS193 SN54LS32 Fairchild 54LS32 

Signetics 54LS08 SN54LS155 Fair.child 54LS155 Signetics 54LS193 National DM54LS32 

TI SN54LS08 National DM54LS155 TI SN54LS193 Raytheon 54LS32 

SN54LS09 Fairchild 54LS09 Raytheon 74LS155 SN54LS194 AMD SN54LS194A Signetics 54LS32 

National DM54LS09 TI SN54LS155 Fairchild 54LS194 TI SN54LS32 

Raytheon 54LS09 SN54LS156 Fairchild 54LS156 Raytheon 54LS194A SN54LS365 Fairchild 54LS365 

Signetics 54LS09 National DM54LS156 TI SN54LS194A Raytheon 54LS365 

TI SN54LS09 Raytheon 54LS156 SN54LS195' AMD SN54LS195A Signetics 54LS365 

SN54LS10 Fairchild 54LS10 TI SN54LS156 Fairchild 54LS195 TI SN54LS365 

National DM54LS10 SN54LS157 AMD SN54LS157 Raytheon 54LS195A SN54LS366 Fairchild 54LS366 

Raytheon 54LS10 Fairchild 54LS157 Signetics 54LS195A Raytheon S4LS366 

. SignetiCS 54LS10 National DM54LS157 TI SN54LS195A Signetics 54LS366 

TI SN54LS10 Raytheon 54LS157 SN54LS 196 Fairchild 54LS196 TI SN54LS366 

SN54LS107 Fairchild 54LS107 Signetics 54LS157 National DM54LS196 SN54LS367 Fairchild 54LS367 

National DM54lS107 TI SN54LS157 Raytheon 54LS196 Raytheon 54LS367 286 
Raytheon 54LS107 SN54LS158 Fairchild 54LS158 TI SN54LS196 ·Signetics 54LS367 

SigneticS 54LS107 National DM54LS158 SN54LS197 Fairchild .54LS197 TI SN54LS367 

TI SN54LS107 Raytheon 54LS158 National DM54LS197 SN54LS368 Fairchild 54LS368 

SN54LS109 Fairchild 54LS109. Signetics 54LS158 Raytheon 54LS197 Raytheon S4LS368 286 
National DM54LS109 TI SN54LS158 TI. SN54LS197 Signetics 54LS368 

Raytheon 54LS109 SN54LS160 AMD SN54LS160 SN54LS20 Fairchild 54LS20 TI SN54LS368 

Signetics 54LS109 Fairchild 54LS160 National DM54LS20 SN54LS37 Fairchild 54LS37 

TI SN54LS109 National DM54LS160 Raytheon 54LS20 National DM54LS37 

SN54LS11 Fairchild 54LS11 Raytheon 54LS160 Signetics 54LS20 Raytheon 54LS37 

National DM54LS11 TI SN54LS160 TI SN54LS20 Signetics 54LS37 

Raytheon 54LS11 SN54LS161 AMD SN54LS161 SN54LS21 Fairchild 54LS21 TI SN54LS37 

Signetics 54LS11 Fairchild 54LS161 National DM54LS21 SN54LS38 Fairchild 54LS38 

TI SN54LS11 National DM54LS161 Raytheon 54LS21 National DM54LS38 

~t5~_-S~ ~ ~ ~;rc!"m~ ~~tS~~4 R~ 5dtS1~1. ~';':~~~ ~1t~S?" ~s.J~~'':~:''". s~:.s~n 

National DM54LS114 Signetics 54LS161 TI SN54LS21 Signetics 54LS38 

Raytheon 54LS114 TI SN54LS161 SN54LS22 Fairchild 54LS22 TI SN54LS38 

Signetics 54LS114 SN54LS162 AMD SN54LS162 National DM54LS22 SN54LS40 Fairchild 54LS40 

TI SN54LS114A Fairchild 54LS162 Raytheon 54LS22 National DM54LS40 

SN54LS126 Fairchild 54LS126 National DM54LS162 Signetics 54LS22 Raytheon 54LS40 

National DM54LS126 Raytheon 54LS162 TI SN54LS22 Signetics 54LS40 

Raytheon 54LS126 TI SN54LS162 SN54.LS251 AMD SN54LS251 TI SN54LS40 

Signetics 54LS126 SN54LS163 AMD SN54LS163 Fairchild 54LS251 SN54LS42 Fairchild 54LS42 

TI SN54LS126A Fairchild 54LS163 Raytheon 54LS251 National DM54LS42 
SN54LS13 National DM54LS13 National DM54LS163 Signetics 54LS251 Raytheon 54LS42 266 

Raytheon S4LS13 264 Raytheon 54LS163 TI SN54LS251 Si!:1hetics 54LS42 
Signetics 54LS13 Signetics 54LS163 SN54LS253 AMD SN54LS253 TI SN54LS42 

TI SN54LS13 TI SN54LS163 Fairchild 54LS253 SN54LS51 Fairchild 54LS51 

SN54LS132 Fairchild 54LS132 SN54LS 164 AMD SN54LS164 National DM54LS253 National DM54LS51 

National DM54LS132 Fairchild 54LS164 Raytheon 54LS253 Raytheon 54LS51 

Raytheon 54LS132 264 National DM54LS164 Signetics 54LS253 Signetics 54LS51 

Signetics 54LS132 Raytheon 54LS164 272 TI SN54LS253 TI SN54LS51 
TI SN54LS132 Signetics 54LSl64 SN54LS257 Fairchild 54LS257 SN54LS54 Fairchild . 54LS54 

SN54LS136 Fairchild 54LS136 TI SN54LS164 National DM54LS257 National DM54LS54 
Raytheon 54LS136 SN54LS170 AMD SN54LS170 Raytheon 54(S257 Raytheon 54LS54 
Signetics 54LS136 Fairchild 54LS170 Signetics 54LS257 Signetics 54LS54 
TI SN54LS136 National DM54LS170 TI SN54LS257 TI SN54LS54 

SN54LS138 Fairchild 54LS138 Raytheon 54LS170 SN54LS258 AMD SN54LS258 SN54LS55 Fairchild 54LS55 
National DM54LS138 Signetics 54LS170 Fairchild 54LS258 National DM54LSp5 
Raytheon 54LS138 TI SN54LS170 Raytheon 54LS258 Raytheon 54LS55 
Slgnetics 54LS138 SN54LS175 AMD SN54LS175 TI SN54LS258 Signetics 54LS55 
TI SN54LS138 Fairchild 54LS175 SN5~LS259 Fairchild 54LS259 TI SN54LS55 

SN54LS139 AMD SN54LS139 National DM54LS175 TI SN54LS259 SN54LS670 AMD SN54LS670 
Fairchild 54LS139 Raytheon 54LS175 SN54LS266 Fairchild 54LS266 Fairchild 54LS670 
National DM54LS139 Signetics 54LS175 Raytheon 54LS266 National DM54LS670 
Raytheon 54LS139 TI SN54LS175 Signetics 54LS266 Raytheon 54LS670 
Signetics 74LS139 SN54LS181 AMD SN54LS181 TI SN54LS266 Signetics 54LS670 
TI SN54LS139 Fairchild 54LS181 SN54LS27 Fairchild 54LS27 TI SN54LS670 

SN54LS14 Fairchild 54LS14 Raytheon 54LS181 National DM54LS27 SN54LS73 Fairchild 54LS73 
National DM54LS14, Signetics 54LS181 Raytheon 54LS27 National DM54LS73 
Raytheon 54LS14 264 TI SN54LS181 Signetics 54LS27 Raytheon 54LS73 
Signetics 54LS14 SN54LS 190 AMD SN54LS190 TI SN54LS27 Srgnetlcs 54LS73 
TI SN54LS14 Fairchild 54LS190 SN54LS279 Fairchild 54LS279 TI SN54LS73 

SN54LS15 Fairchild 54LS15 National DM54LS190 National DM54LS279 SN54LS74 Fairchild 54LS74 
National DM54LS15 Raytheon 54LS190 Raytheon 74LS279 National DM54LS74 
Raytheon 54LS15 Signetics 54LS190 Signetics 54LS279 Raytheon 54LS74 
Signetlcs 54LS15 TI SN54LS190 TI SN54LS279 Signetics 54LS74 
TI SN54LS15 SN54LS191 AMD SN54LS191 SN54LS283 Fairchild 54LS283 TI SN54LS74 

SN54LS151 AMD SN54LS151 Fairchild 54LS191 National DM54LS283 SN54LS83 Fairchild 54LS83 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 

Ie MASTER 1978 1987 



Ie MASTER 
IC Maater 

Page 

Motorola Semiconductor 
(cont'd) 

SN54LS83 National 
Raytheon 
TI 

SN54LS86 Fairchild 
Raytheon 
Signetics 
TI 

SN54LS90 Fairchild 
Raytheon 
Signebcs 
TI 

, ·SN54LS92 Raytheon 
Sign.etics 
TI 

SN54LS93 Fairchild 
Raytheon 
Signetics , 
TI 

SN54.LS958 Fairchild 
Raytheon 
TI 

SN54S112 Fairchild 
TI 

SN54S113 Fairchild 
TI 

SN74LSOO Fairchild 
ITT 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN74LS02 Fairchild 
ITT 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN74LS03 Fairchild 
ITT 
National 
NEC Ameroca 
Raytheon 
Signetics 
TI 

SN74LS04 Fairchild 
ITT 
National 
NEC America 
Raytheon 
Signetics 
TI 

SN74LS05 Fairchild 
ITT 
National 
NEe AmeriCa 
Raytheon 
Signetics 
TI 

SN74LS08 Fairchild 
ITT 
National 
NEG Amenca 

Raytheon 
Signetics 
TI 

SN74LS09 Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

SN74LS10 Fairchild 
ITT 
National 
NEe America 
Raytheon 
Signetics 
TI 

SN74LS109 Fairchild 
ITT 

• Discontinued 

DM54LS83 
54LS83A 
SN54LS83A 
54LS86 
54LS86 
54LS86 
SN54LS86 
54LS90 
54LS90 
54LS90 
SN54LS90 
S4LS92 
54LS92 
SN54LS92 
54LS93 
54LS93 
54LS93 
SN54LS93 
54LS958 
54LS958 
SN54LS958 
54S112 
SN54S112 
54S113 
SN54Sj j3 
74LSOO 
iTT74LSOO 
DM74LSOO 
IlP874LSOO 
74LSOO 
74LSOO 
SN74LSOO 
74lS02 
1TT74LS02 
DM74LS02 
",P874LS02 
74lS02 
74lS02 
SN74LS02 
74lS03 
ITT74LS03 
DM74LS03 
IlP874lS03 
74LS03 
74LS03 
SN74LS03 
74lS04 

'ITT74LS04 
DM74LS04 
",PB74LS04 
74LS04 
74LS04 
SN74LS04 
74lS05 
1TT74LS05 
DM74LS05 
).I.PB74 LS05 
74lS05 
74LS05 
SN74LS05 
74lS08 
ITT74LS08 
DM74LS08 
",P874LS08 
74LS08 
74LS08 
SN74LS08 
74LS09 
ITT74LS09 
DM74LS09 
74LS09 
74LS09 
SN74LS09 
74LS10 
ITT74LS10 
DM74LS10 
J.lP874LS10 
74LS10 
74LS10 
SN74LS10 
74LS109 
ITT74LS 1 09A 

268 

268 

268 

Manufacturer I Replacement IC,Master I Manufactur~ I Replacement IC Master 
Device I Source Device Page Device ' Source Device P.age 

SN74lSlM ~l;?' rf{[~::; 11 ::;:~:::: [1:;::' tn~~~: 
SN74LS11 Fairchild 74LS11 NEG Amenca J.lPB74LS155 

ITT ITT74LS11 Raytheon 74LS155 
~~a:;cr,al :Jt.~7 ~ ~S ~ " S;gne::cs 7 ~ LS ~ 55 
NEG America J.lPB·14LS1 1 

Raytheon 74LS11 
Signetics 

SN74LS114 Fairchild 
iTT 
National 

74LS11 
SN?4LS11 
74LS114 
I~T74LS~ 14 

DM74LS114 
Raytheon 74LS114 
Signetics 74LS11,4 
TI SN74LS114 

SN74lS126 Fairchild 74LS126 
ITT ITT74LS126 
National DM74LS126 
Raytneon 74LS126 
Signetics 74LS126 
TI , SN74LS126A 

SN74LS13 Fairchild 74LS13 
ITT ITT74LS13 
National DM74LS13 
Raytheon 74LS13 264 

TI 
SN74LS156 Fairchild 

Nationai 
Raytheon 

I 
S,gnet!cs 
TI 

SN74LS157 AMD 
. FairChild 

ITT 
National 
NEG America 
Raytheon 
Signetics 
TI 

SN74LS158 AMD 
Fairchild 
ITT 
National 
Raytheon 

SN74LS155 
74~S156 

iTI74:"'S156 
DM74LS156 
74LS156 
74:"5156 
SN74LS156 
SN74LS157 

Signetlt~s 

I TI 

I 
SN74LS132 Fairchild 

74LS13 
SN74LS13 
74LS; 32 

Signetics 

I 
. TI 

I 
SN74LS160 ~~r~hi!d 

ITT 

74LS157 
ITT74lS157 
DM74LS157 
",PB74LS157 
74LS157 
74LS157 
SN74LS157 
SN74LS158 
74LS158 
ITT74lS158 
DM74LS158 
74LS158 
74LS158 
SN74LS158 
SN74LS160 
74LS160 
ITT74LS,60 
DM74LS160 
74LS160 
74LS160 
SN74LS160 
SN74LS161 
74LS161 
iTT74LS161 
DM74LS161 
}lPB74LS161 
74LS,61 
74LS16, 

SN74LS161 
SN74LS162 
74LS162 
Im4LS162 
DM74LS162 
74LS162 
74LS162 

I 
!TT 
National 
Raytheon 

ITT74LS132 
DM74LS132 
74LS132 
74LS132 
SN74LS132 
74LS136 

I 
I 

Signetics 
TI 

SN74LS136 Fairchild 
!TT 
National 
Raytheon 
Signetics 
TI 

SN74LS138 AMD 
Fairchild 
ITT 
National 
NEG Amenca 
Raythoon 
SignetlCS 
TI 

SN74LS139 AMD 
Fairchild 
ITT 
Nattonal 
NEG America 
Raytheon 
Signetics 
TI 

SN74LS14 Fairchild 
ITT 

264 

ITT? 4i_S 136 

DM74LS136 
74LS136 
74LS136 
SN74LS136 
SN74LS138 

74LS138 
iTT74LSl38 
DM74LS138 
",PB74LS138 
74lS138 
74LS138 
SN74LS138 
SN74LS139 
74LS,'39 

ITT74LS139 
DM74LS139 
",P874LS139 . 
74LS139 
74LS139 
SN74LS139 
74LS14 
ITT74LS14 

National DM74LS14 
Raytheon 74LS14 
Signetics 74LS14 
TI SN74LS14 

SN74LS15 Fairchild 74LS15 

SN74LS151 

ITT 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 

ITT 
National 
NEC America 
Raytheon 
Signetlcs 
TI 

ITT74LS15 
DM74LS15 
74LS15 
74LS15 
SN74LS15 
SN74LS151 
74LS151 

SN74LS152 Fairchild 
Raytheon 

SN74LS153 AMD 

ITT74LS151 
DM74LS151 
J.lPB74LS151 
74LS151 
74LS151 
SN74LS151 
74LS152 
74LSi52 
SN74LS153 

Fairchild 74LS153 
ITT 1n74LS153 
National DM14LS 153 
NEe America }lPB74LS153 
Ray1t)aon 74LS153 

264 

National 
Raytheon 
Signelics 
TI 

SN74LS161 AMD 
Fairchild 
ITT 
Nalional 
NEC Amenca 
Raytheon 
Signetics , 
TI 

SN74LS162 AMD 
Fairchild 
!TT 
National 
Raytheon 
Signetics 
TI 

SN74LSt63 AMD 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

SN74LS164 AMD 
Fairchild 
ITt 
National 
NEG America 
Raytheon 
S,gnetics 
TI 

SN74LS170 AMD 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

SN74LS174 AMD 
Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

SN74LS175 AMD 
Fairchild 
iTT 

5N74LS162 
SN74LS163 
74LS163 
ITT74LS163 
DM74LS163 
74LS163 
74LS163 
SN74LS163 
SN74LS164 
74LS164 
1TI74LSl64 
DM74LS164 
",PB74LS164 
74LS164 272 
74L8164 
SN74LS,64 
SN74LS170 
74LS170 
Im4LS170 
DM74LS170 
74LS170 
74LS170 
SN74LS170 
SN74LS174 
74LS174 
ITT74LS174 
DM74LS174 
74L5174 
74LS174 
SN74LS174 
SN74LS175 
74LS175 
lTi7 .. LS175 

National DM7 4LS 175 
NEG Amenca p.PB74LSi 75 

::~cturer I ~~:emen~ Device 
ICM...., 

Page 

SN74LS175 Raytheon 
Signetics 
TI, 

SN74LS181 AMO 
Fairchild 
Raytheon 
Signetics 

SN74LS190 AMD 
Fairchild 

!TT 
"Iationa! 
Raytheon 
S,gnelics 
TI 

SN74LS191 A~v~D 

Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

SN74LS192 AMD 

74LS175 

SN74LS175 
S\:74LS181 
74L8181 
74LS181 
74LS181 
St>.J7dL5 1 Rl 

SN74LS190 
74LS190 
1TT74!..S190 
DM7dLS190 
74LS190 
74l.8190 
SN74LS190 
SN74LS191 
74LS191 
ITT74LS191 
DM74LS191 
74LS191 
74lS191 
SN74LS191 
SN74LS192 

Fairchild 74LS192 
ITT ITT74LS192 
National DM7 4LS 192 
NEe Amenca p.P874LS192 
Raytheon 74LS192 
Signetics 74LS192' 

I TI SN74LS192 

I 
SN74LS193 AMD SN74LS193 

F::!"child 74l S193 

ITT ITD4lS193 
NatIOnal 
NEG Amenca 
Raytheon 
Signetics 
TI 

SN74LS194 AMD 
Fairchild 
ITT 
NEG America 
Raytheon 
Signetlcs 
TI 

SN74LS195 AMD 
Fairchild 
ITT 
NEG Amenca 
Raytheon 
Signetics 
TI 

SN74LS196 Fairchild 
in 
National 
Raytheon 
Signetics 
TI 

SN7 4LS 197 Fairchild 
ITT 

National 
Raytheon 
Signetics 
TI 

SN74LS20 Fairchild 
ITT 
National 
NEe AfTlerica 
Rayiheon 
Signetics 
TI 

SN74LS21 Fairchild 
ITT 
National 
NEG Amenca 
Raytheon 
Signetics 
TI 

SN74LS22 Fairchild 
ITT 
National 
f3aytheon 
Signetlcs 
TI 

SN74LS221 Fairchild 
ITT 

DM74LSi93 
}lPB74LS193 
74LS193 
74LS193 
Sr\j74L.S193 
SN74LS194A 
74LS194 
ITT? 4LS 194A 
p.PB74LS194 
74LS194A 
74LS194A 
SN74LSI94A 
SN74LS195A 
74LS195 
Im4LS195A 
}lPB74LS195 
74LS195A 
74LS195A 
SN74LS195A 
74LS196 
111/'+L.;)!::tQ 

DM74LS196 
74LS196 
74LS196 
SN74LS196 
74LS197 
Im4LS197 
DM74LS197 
74LS197 
74LS197 
SN74LS197 
74LS20 
ITT74LS20 
DM74LS20 
",PB74LS20 
74LS20 
74LS20 
SN74LS20 
74LS21 
ITT74LS21 
DM74LS2i 
J.lPB74LS21 
74LS21 
74LS21 
SN74LS21 
74LS22 
r1'T74LS22 
DM74LS22 
74LS22 
74LS22 
S~74LS22 

74LS221 
fTT74LS221 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 

1988 Ie MASTER 1978 



ALTERNATE SOURCE DI~ECTORY 
Mlnuf8cturer I Replacement IC Master Manufacturer I Replacement ICMaster IIanufacturer I Replacement ICMaster ::':=tlftr I =:-nt 

Device 
IC Master 

Device Source Device Page Device Source Device Page Device Source Device Page Page 

Motorola Semiconductor SN74LS27 Signetics 74LS27 SN74LS375 Signetics 74LS375 SN7-4LS86 TI SN74LS86 

(cont'd) 
TI SN74LS27 TI SN74LS375 SN74LS90 Fairchild 74LS90 

SN74LS279 Fairchild 74LS279 SN74LS38 Fairchild 74LS38 ITT 1TT74LS90 
ITT I 1TI74LS279 ITT ITT74LS38 Raytheon 74LS90 268 

SN74LS221 National DM74LS221 National DM74LS279 National DM74LS38 Sigr;)etics 74LS90 

Raytheon 74LS221 275 NEG America /-LPB74LS279 NEG America fLPB74LS38 TI' SN74LS90 

Signetics 74LS221 Raytheon 74LS279 Raytheon 74LS38 ISN74LS92 Fairchild 74LS92 

TI SN74LS221 Signetics 74LS279 Signetics 74LS38 Raytheon 74LS92 268 

SN74LS240 AMD SN74LS240 TI SN74LS279 TI SN74LS38 Signetics 74LS92 

Fairchild 74LS240 SN74LS283 Fairchild 74LS283 SN74LS386 Fairchild 74LS386 TI SN74LS92 

ITT 1TI74LS240 ITT 1TI74LS283 ITT 1TI74LS386 SN74LS93 Fairchild 74LS93 

MMI 74LS240 National DM74LS283 National DM74LS386 ITT ITT74LS93 

Raytheon 74LS240 279 Raytheon 74LS283 Raytheon 74LS386 Raytheon 74LS93 ,288 

Signetics 74LS240 Signetics 74LS283 Signetics 74LS386 Signetics 74LS93 

TI SN74LS240 TI SN74LS283 TI SN74LS386 TI SN74LS93 

SN74LS241 AMD SN74LS241 SN74LS290 Fairchild 74 LS290 SN74LS40 Fairchild 74LS40 SN74LS95 Fairchild 74LS95 

Fairchiid 74LS241 ITT 1TI74LS290 ITT 1TT74LS40 ITT 1TI74LS95B 

ITT 1TI74LS241 National DM74LS290 National DM74LS40 Raytheon 74LS958 

MMI 74LS241 Signetics 74LS290 NEG America /-LPB74LS40 Signetics 74LS95B 

Raytheon 74LS241 279 TI SN74LS290 Raytheon 74LS40 TI SN74LS95B 

Signetics 74LS241 SN74LS293 Fairchild 74LS293 Signetics 74LS40 SN74S112 Fairchild 74S112 

TI SN74LS241 ITT 1TI74LS293 TI SN74LS40 Hitachi HD74S112 

SN74LS242 AMD SN74LS242 National DM74LS293 SN74LS42 Fairchild 74LS42 Mitsubishi M5S112 

Fairchild 74LS242 Signetics 74LS293 ITT 1TT74LS42 National DM74S112 

ITT ITI74LS242 TI SN74LS293 National DM74LS42 Signetics 74S112 

Raytheon 74LS242 282 SN74LS295 Fairchild 74LS295 NEG America fLPB74LS42 TI SN74S112 

Signetlcs 74LS242 NEG America /-LPB74LS295 Raytheon 74LS42 266 SN74S113 Fairchild 74S113 

TI SN74LS242 Raytheon 74LS295A Signetics 74LS42 Hitachi HD74S113 

SN74LS243 AMD SN74LS243 Signetics 74LS295 TI SN74LS42 Mitsubishi M5S113 

Fairchild 74LS243 TI SN74LS295B SN74LS51 Fairchild 74LS51 National DM74S113 

ITT 1TI74LS243 SN74LS298 Fairchild 74LS298 ITT 1TT74LS51 Signetics 74S113 

Raytheon 74LS243 282 Raytheon 74LS298 National DM74LS51 TI SN74S113 

Signetics 74LS243 ' Signetics . 74LS298 NEG America /-LPB74LS51 ULN2001 Exar XR2201 

TI SN74LS243 TI SN74LS298 Raytheon 74LS51 ULN2002 Exar XR2202 

SN74LS244 AMD SN74LS244 SN74LS30 Fairchild 74LS30 Signetics 74LS51 ULN2003 Exar XR2203 

Fairchild 74LS244 ITT, ITT74LS30 TI SN74LS51 ULN2004 Exar XR2204 

ITT ITI74LS244 National DM74LS30 SN74LS54 Frurchild 74LS54 

MMI 74LS244 NEG America J.lPB74LS30 ITT 1TT74LS54 National Semiconductor 
Raytheon 74LS244 279 Raytheon 74LS30 National DM74LS54 

Signetics 74LS244 Signetics 74LS30 NEG America fLPB74LS54 

TI SN74LS244 TI SN74LS30 Raytheon 74LS54 AH0126 Siliconix OG12E/ 
SN74L.S251 AMD $f';74LS251 ' S'\f,'4~S32 ";a;rch;id 74i..S32 Signetlcs 74LS54 AH0129 Siliconix DG129 

Fairchild 74LS251 ITT ITT74LS32 TI SN74l.S54 AH0133 Siliconix DG133 

ITT 1TI74LS251 National DM74LS32 SN74LS55 Fairchild 74LS55 AH0134 Siliconix DG134 

National DM74LS251 NEG America /-LPB74LS32 Nati9na1 DM74LS55 AH0139 Siliconix 00139 

NEe America /-LPB74LS251 Raytheon 74LS32 NEG America fLPB74LS55 AH0140 Siliconix DG140 

Raytheon 74LS251 Signetics 74LS32 Raytheon 74LS55 AH0141 Siliconix 00141 

Signetics 74LS251 TI SN74LS32 Signetics 74LS55 AH0142 Siliconix DG142 

TI SN74LS251 SN74LS365 Fairchild 74LS365 'TI SN74LS55 AH0143 Siliconlx DG143 
SN74LS253 AMD· SN74LS253 ITT 1TI74LS365 SN74LS670 AMD \ SN74LS670 AH0144 Siliconix DG144 

Fairchild 74LS253 National DM74LS365 Fairchild 74LS670 AH0145 Siliconix DG145 

ITT 1TI74LS253 NEG America J.lPB74LS365 National DM74LS670 AH0146 Siliconix DG146 

National DM74LS253 Raytheon 74LS365 286 Raytheon 74LS670 AH0151 Siliconix DG151 
NEG America /-LPB74LS253 Signetics 74LS365 Signetics 74LS670 AH0152 Siliconix DG152 
Raytheon 74LS253 TI SN74LS365 TI SN74LS670 AH0153 Siliconix 00153 
Signetics 74LS253 SN74LS366 Fairchild 74LS366 SN74LS73 Fairchild 74LS73 AHOl54 Siliconix 00154 

TI SN74LS253 ITT 1TI74lS366 ITT ITT74LS73 AH0161 Sikconix 00161 
SN74LS257 AMD SN74LS257 National DM74LS366 National DM74LS73 AH0162 Siliconix DG162 

Fairchild 74LS257 NEG America /-LPB74LS366 Raytheon 74LS73 AHOl63 Siliconix DGl63 

ITT ITI74lS257 Raytheon 74LS366 286 Signetics 74LS73 AHOl64 Siliconix 00164 

National DM74LS257 Signetics 74LS366 Tl SN74LS73 CD4000 Mitel SIL4000 
NEG America /-LPB74LS257 TI SN74LS366 SN74LS74 Fairchild 74LS74 Motorola MC14000 

Raytheon 74LS257 SN74LS367 Fajrchild 74LS367 ITT 1TT74LS74 RCA CD4000 
Signetics 74LS257 ITT 1TI74lS367 National DM74LS74 Solitron CM4000 
TI SN74LS257 National DM74LS367 NEG America p.PB74LS74 SSS SCL4000 

~N74LS258 AMD SN74LS258 NEG America /-LPB74LS367 Raytheon 74LS74 TI TP4000 
Fairchild 74LS258 Raytheon 74LS367 286 Signetics 74LS74 CD4001 Fairchild F4001 
ITT 1TI74lS258 Signetics 74LS367 TI SN74LS74 Mitel SIL4001 
National DM74LS258 TI SN74LS367 SN74LS83 Fairchild 74LS83 SIL4901 
NEe America . /-LPB74LS258 SN74LS368 Fairchild 74LS368 ITT 1TI74LS83A Motorola MC14001 
Raytheon 74LS258 ITT 1TI74LS368 National DM74LS83- NEe America /-LPD4001 
Signetics 74LS258 National DM74LS368 DM74LS83A RCA CD4001 
TI SN74LS258 NEG America /-LPB74LS368 Raytheon 74 LS83A SGS HBF4001 

SN74LS259 Fairchild 74LS259 Raytheon 74LS368 286 Signetics 74LS83 Solitron CM4001 
ITT 1TI74lS259 Signetics 74LS368 TI SN74LS83A SSS SCL4001 
TI SN74LS259 TI SN74LS368 SN74LS85 Fairchild 74LS85 TI TP4001 

SN74LS266 Fairchild 74LS266 SN74LS37 Fairchild 74LS37 ITT ITT74LS85 Toshiba TC4001 
ITT ITI74LS266 ITT 1TT74LS37 National DM74LS85 CD4002 Fairchild F4002 
Raytheon 74LS266 National DM74LS37 Raytheon 74LS85 Mite! SIL4002 
Signetics 74LS266 NEG America fLP874LS37 Signetics 74LS85 Motorola MC14002 
TI SN74LS266 Raytheon 74LS37 TI SN74LS85 NEG America /-LPD4002 

SN74LS27 Fairchild 74LS27 Signetics 74LS37 SN74LS86 Fairchild 74LS86 RCA CD4002 
ITT 1TT74LS27 TI SN74LS37 ITT 1TT74LS86 SGS HBF4002 
National DM74LS27 SN74LS375 ITT 1TI74lS375 NEe America fLPB74LS86 Solitron CM4002 
NEG America /-LPB74LS27 NEG Amenca fLPB74LS375 Raytheon 74LS86 SSS SCL4002 
Raytheon 74LS27 Raytheon 74LS375 Signetics 74LS86 TI TP4002 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ. so compare the speCifications considering your requirements. 

Ie MASTER 1978 1989 
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CD4002 
CD4006 

CD4007 

CD4008 

I CD4009 

CD4010 

Toshiba 
Fairchild 
Motorola 
NEC AmeriCa 
RCA 
Solitron 
SSS 
Fairchild 
Mitel 

Motorola 
RCA 
SGS 
Solitron 
'SSS 
TI 
Toshiba 
Fairchild 
Motorola 
RCA 
SGS 
Solltron 
SSS 
TI 
Toshiba 
Mltel 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
RCA 
SGS 
Solitron 
SSS 

1C4002 
F4006 
MC14006 
,.,.PD4006 
CD4006 
CM4006 
SCL4006 
F4007 
SIL4007 
MC14007 
CD4007 
HBF4007 
CM4007 
SCL4007 
TP4007 
TC4007 
F4008 
MC14008 
CD4008 
HBF4008 
CM4008 
SCL4008 
TP4008 
TC4008 
SIL4009 
CD4009 
HBF4009 
CM4009 
SCL4009 
TP4009 
TC4009 
SIL4010 
CD4010 
HBF4010 
CM4010 
SCL4010 

TI TP4010 
Toshiba TC4010 

CD40106 Motorola MC14584 

CD4011 

CD4012 

CD4013 

CD4014 

National 
RCA 
Fairchild 

MM74C14 
CD40106 
F4011 

M·t'?! S!L4011 
SIL4911 

MotorOla MC14011 
NEe America ,.,.PD4011 
RCA CD4011 
SGS HBF4011 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 

CM4011 
SCL4011 
TP4011 
TC4011 
F4012 
SiL4012 
S!L4912 

Moto'ola ,MC14012 
NEC Amenca J.lPD4012 
RCA CD4012 
SGS HBF4012 
Solitron CM4012 
SSS SCL4012 
TI 
Toshiba 
Fairchild 
Mltel 
Motorola 
NEC Amenca 
RCA 
SGS 
Solltron 
SSS 
TI 
Toshiba 
Fairchild 
Mltel 
Motorola 
NEG Amenca 
RCA 
SGS 
So lit ron 
SSS 
TI 

TP4012 
TC4012 
F4013 
SIL4013 
MC14013 
,.,.PD4013 
CD4013 
HBF4013 
CM4013 
SCL4013 
TP4013 
TC4013 
F4014 
SiL4014 
MC14014 
/lPD4014 
CD4014 
HBF4014 
CM4014 
SCL4014 
TP4014 

• Discontinued 

CD4014 
CD40;5 

CD4016 

CD40160 

CD40161 

CD40162 

CD40163 

CD40174 

CD4018 

CD4019 

CD40192 

CD40193 

CD4020 

CD4021 

CD4022 

Toshiba 
Fa,rchiid 
Mitel 
Motorola 
NEC America 
RCA 
SGS 
Sulinor. 
SSS' 
TI 
Toshiba 
AD 
Fairchild 
Micro Power 
Mltel 
Motorola 
RCA 
Solitron 
SSS 
TI 
Fairchild 
RCA 
Fairchild 
RCA 
Fairchild 
RCA 
Fairchild 
RCA 
Fairchild 
Mitel 
Motoro!a 
~~EC Amenca 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
RCA 
Fairchild 
Mltel 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 

Ie lIaster 
Plge 

TC4014 
F40i5 
SIL4015 
MC14015 
/lPD4015 
CD4015 
HBF4015 
CM4015 
SCL4015 
TP4015 
TC4015 
AD7516 
F4016 
MPS7516 
SIL4016 
MC14016 
CD4016 
CM4016 
SCl4016 
TP4016 
F40160 
CD40160 
F40161 
CD40161 
F40162 
CD40162 
F40163 
CD40163 
F4017 
SIL4017 
MC14017 
f-iPD4017 
CD4017 

• HBF4017 
CM4017 
SCL4017 
TP4017 
TC4017 
F40174 
CD40174 
F4018 
SIL4018 
CD4018 
HBF4018 
CM4018 
SCL4018 
TP4018 
TC4018 
F4019 
SIL4019 

NEG America J.lPD4019 
RCA CD4019 
SGS HBF4019 
Solitron CM4019 
SSS SCL4{)19 
TI 
Toshiba 
Fairchild 
National 
RCA 
Fairchild 
National 
RCA 
Fairchild 
M,tel 
Motorola 
NEG Amenca 
RCA 
SGS 
SOlitron 
SSS 
TI 
Toshiba 
Fairchild 
Mltei 
Motorola 
NEC Amenca 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
RCA 

TP4019 
TC40,9 
F40192 
MM74C192 
CD40192 
F40193 
MM74C193 
CD40193 
F4020 
SIL4020 
MC14020 
IlPD4020 
CD4020 
HBF4020 
CM4020 
SCL4020 
TP4020 
TC4020 
F4021 
SIL4021 
MC14021 
IlPD4021 
CD4021 
CM4021 
SCL4021 
TP4021 
TC4021 
F4022 
SIL4022 
MC14022 
CD4022 

:~:::cturer, i ~:~~ement Device 
Ie Master 

Page 

CD4022 

CD4023 

CD4024 

CD4025 

CD4027 

CD4028 

CD4029 

CD4030 

CD4031 

CD4034 

CD4035 

SGS 
Soiilron 
SSS 
il 

Toshiba 
Fairchild 
Mitel 

Motorola 
NEG America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 

Motorola 

HBF4022 
CM4022 
SCL4022 
TP4022 
TC4022 
F4023 
SIL4023 
S!L~923 

MC14023 
/lPD4023 
CD4023 
H8F4023 
CM4023 
SCL4023 
TP4023 
TC4023 
F4024 
SIL4024 
MC14024 
jlPD4024 
CD4024 
HBF4024 
CM4024 
SCL4024 
TP4024 
TC4024 
F4025 
SIL4025. 
S!L4925 
MC14025 

NEe ".merica J.lPD4025 

SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchilo 
Mitel 
Motorola 
NEG America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mltel 
Motorola 
NEG Amenca 
RCA 
SGS 
Soh.\ron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
NEC America 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
NEG.Amenca 
RCA 
SGS 
$011tr00 
SSS 
TI 
Toshiba 
Fairchild 
RCA 
Fairchild 

CD4025 
HBF4025 
CM4025 
SCL4025 
TP4025 
TC4025 
F4027 
SIL4027 
MC14027 
J..lPD4027 
CD4027 
HBF4027 
CM4027 
SCL4027 
TP4027 
TC4027 
F4028 
SIL4028 
MC14028 
J..lPD4028 
CD4028 
HBF4028 
CM4028 
SCL4028 
TP4028 
TC4028 
F4029 
SIL4029 
J..lPD4029 
CD4029 
HBF4029 
CM4029 
SCL4029 
TP4029 
TC4029 
F4030 
SIL4030 
J..lP04030 
CD4030 
HBF4030 
CM4030 
SCL4030 

'TP4030 
TC4030 
F4031 
CD4031 
F4034 

Motorola MC14034 
NEG America ;;.PD4034 
RCA CD4034 
Soli Iron CM4034 
SSS SCL4034 
Toshiba rC4034 
Fairchild F4035 
Mitel SIL4035 

Manufacturer I Replacement IC II ...... 
Device ! Source Device p. 
CD4035 

CD4040 

CD4041 

CD4042 

CD4043 

CD4044 

CD4046 

CD4048 
CD4049 

C04050 

CD4051 

C04052 

Motorola 
NEe Am€r;ca 
RCA 
SGS 
Solitrpn 
SSS 
TI 
TC$hiba 
Fairchild 
Mitel 

MC14035 
f-lPQ4035 
CD4035 
HBl:4035 
CM4035 
SCL4035 
TP4035 
TC40'35 
F4040 
Sli.A040 

NEG kne~;c~ ;.tD~1040 

RCA ("T4040 
SOi:!rOn CM4040 
SSS SC4040 
TI TP4040 
Toshiba 
Fairchild 
RCA 

TC4040 
F4041 
C04041 

Solitron CM404i 
SSS CL4041 

SCL4041 
Fairchild F4042 
Mite! SIL4042 
Motorola MC14042 
NEG Amenca /lP04042 
RCA CD4042 
SGS HBF4042 
80lilron 
SSS 
TI 
T0shlba 
FairchHd 

CM4042 
SCL4042 
TP<1042 
TC4042 
;::<104~ 

Mitel SlL4043 
Motorola MC14043 
NEG Amenca J..lPD4043 
RCA C04043 
S~litron 

SSS 
TI 
Toshiba 
Fairchild 
Mitel 
~iotorola 

CM4043 
:3GL._4041 
TP4043 
TC4043 
F4044 
SIL4044 
MC~4044 

NEC Amenca J.lPD4044 
RCA C04044 
SOlitron CM4044 
SSS SCL4044 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
RCA 
50iitron 
SSS 
RCA 
Frur~hlld 

Mite! 
Motorola 
NEG Amef>ca 
RCA 
5GS 
So lit ron 
SSS 
TI 

foshiba 
Fa,rchlld 
Mitel 

TP4044 
TC4044 ' 
F4046 
SIL4046 
MC14046 
CD4046 
CM4046 
SCL4046 
C04048 
F4049 
SIL4049 
MC14049 
~lPD4049 

CD4049 
HBF4049 
CM4049 
SCL4049 
TP4049 
TC4049 
F4050 
SiL4050 

Motoroia MC14050 
NEG America J.lPD4050 
RCA CD4050 
SGS HBF4050 
SOlltron 
SSS 
TI 
Toshiba 
Fairchild 
Mltel 

CM4050 
SCL4050 
TP4050 
rC4050 
F4051 
SIL4051 

Motorola MC14051 
NEG Amenca uPD4051 
RCA CDd051 
Solitron 
SSS 
II 

Toshiba 
Fairchild 

CM40S1 
SCL4051 
TP4051 
TC4051 
F40~,2 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 
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National Semiconductor 
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CD4052 

CD4053 

CD4060 

CD4066 

CD4069 

CD4070 

CD4071 

CD4073 

CD4075 

CD4076 

Mitel 
Motorola 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
FaIrchild 
Mitel 
Motorola 
NEG America 
RCA 
Solitron 
SSS 
Toshiba 
Mitel 
RCA 
SSS 
Fairchild 
Mitel 
Motorola 
NEG America 
RCA 
SGS 
Signetics 
Solitron 
SSS 
Toshiba 
Fairchild 
Harris 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
MotOrola 
National 

RCA 

Solitron 
SSS 

TI 
Fairchild 
Mitel 
Motorola 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
NEG Amenca 
RCA 
Solitron 
SSS . 

TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
NEG America 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
Harris 
Mitel 
Motorola 
RCA 

+ Discontinued 

"Ie MASTER 1978 

SIL4052 
MC14052" 
p.PD4052 
CD4052 
CM4052 
SCL4052 
TP4052 
TC4052 
F4053 
SIL4053 
MC14053 
p.PD4053 
CD4053 
CM4053 
SCL4053 
TC4053 
SIL4060 
CD4060 
SCL4060, 
F4066 
SIL4066 
MC14066 
I'PD4066 
CD4066 
HBF4066 
N4066 
CM4066 
SCL4066 
TC4066 
F4069 
HD74C04 
SIL4069 
MC14069 
MM74C04 
I'PD4069 
CD4069 
CM4069 

·SCl4069 
TP4069 
TC4069 
F4070 
SIL4070 
MC14507 
CD4507 
MM74C86 
CD4030 
CD4070 
CM4070 
SCL4030 
SCL4070 
TP4507 
F4071 
SIL4071 
MC14071 
I-lPD4071 
CD4071 
CM4071 
SCL4071 
TP4071 
TC4071 
F4073 
SIL4073 
MC14073 
p.PD4073 
CD4073 
CM4073 
SGL4073 
TP4073 
TC4073 
F4075 
SIL4075 
MC14075 
I-lPD4075 
CD4075 
SCL4075 
TP4075 
TC4075 
F4076 
HD74C173 
SIL4076 
MC14076 
CD4076 

CD4076 

CD4081 

CD4089 
CD4093 

CD4099 

CD4503 

CD4507 

CD4510 

CD4511 

CD4512 

CD4514 

CD4515 

CD4516 

CD4518 

CD4519 

CD4520 

Solitron 
SSS 
FairChild 
Mitel 
Motorola 
NEG America 
RCA 
Solitron 
SSS 
TI 
Toshiba 
RCA 
Fairchild 
Motorola 
NEe America 
RCA 
Fairchild 
NEG Amenca 
RCA 
Motorola 
NEG Amenca 
Motorola 
National 

RCA 

SSS 
TI 
Fairchild 
Mitel 
Motorola 
NEG America 
RCA 

SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
NEG America 
RCA 
Soiitron 
SSS 
Tl 
Fairchild 
Mitel 
Motorola 
NEG America 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
RCA 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
RCA 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
NEG America 
RCA 

CM4076 
SCL4076 
F4081 
SIL4081 
MC14081 
I-lPD4081 
CD4081 
CM4081 
SCL4081 
TP4081 
TC4081 
CD4089 
F4093 
MC14093 
p.PD4093 
CD4093 
F4099 
p.PD4099 
CD4099 
MC14503 
p.PD4503 
MC14507 
CD4070 
MM74C86 
CD4030 
CD4070 
SCL4030 
TP4507 
F4510 
SIL4510 
MC14510 
I-lPD451 0 
CD40192 
CD4510 
SCL4510 
TC4510 
F4511 
SIL4511 
MC14511 
I-lPD4511 
CD4511 
CM4511 
SCL4511 
TP4511 
F4512 
SIL4512 
MC14512 
I-lPD4512 
SCL4512 
TP4512 
TC4512 
F4514 
SIL4514 
MC14514 
CD4514 
SCL4514 
TC4514 
F4515 
SIL4515 
MC14515 
CD4515 
SCL4515 
TC4515 
F4516 
SIL4516 
MC14516 
I-lPD4516 
CD40193 
CD4516 

SSS SCL4516 
Toshiba TC4516 
Fairchild F4518 
Mitel SIL4518 
Motorola MC14518 
NEG America J.lPD4518 
RCA CD4518 
SOlitron CM4518 
SSS SCL4518 
TI TP4518 
Toshiba TC4518 
Fairchild F4519 
Motorola MC14519 
NEG America p.PD4519 
RCA CD4019 
TI TP4519 
Fairchild F4520 

CD4520 

CD4522 

CD4527 

CD4528 

CD4529 
CD4543 

CD4584 

DAC0800 

DAC0801 

DH3725 
DM10101 
DM10102 
DM10l05 

DM10106 

0110 
DM10111 

DM10112 

DM10115 

10116 

DM10117 

DM10118 

Mitel SIL4520 
Motorola MC14520 
NEG America p.PD4520 
RCA CD4520 
Solitron CM4520 
SSS SCL4520 
TI TP4520 
Toshiba TC4520 
Fairchild F4522 ' 
Motorola MC14522 
SSS SCL4522 
TI TP4522 
Motorola MC14527 
RCA CD4527 
SSS SCL4527 
Fairchild F4528 
Motorola MC14528 
NEG America I'PD4528 
RCA CD4528 
SSS SCL4528 
Motorola MC14529 
Motorola MC14543 
SSS SCL4543 
Motorola MC14584 
National MM74C14 
NEG America I-lPD4584 
RCA CD4016 
SSS SCL4584 
Datel DAC-08B 
PMI DAc-08 
Datel DAC-088 
PMI DAC-08 
RCA CA3724 
RCA CA3725 
Motorola MC10l01 
Motorola MC10102 
Fairchild Fl0105 
Hitachi HD10105 
Motorola MC10l05 
NEG America p.PB10l05 
Plessey SP10105 
S~ "01~ 
Fairchild Fl 01 06 
Hitachi HD10106 
Motorola MC10106 
NEG America p.PB10l06 
Plessey SP10106 
Signetics 10106 
Motorola MCI 01 07 
Fairchild Fl 01 09 
Hitachi HD10l09 
Motorola MC10109 
NEG America p.PB10l09 
Plessey SP10l09 
Signetics 10109 
Motorola MC10l10 
Fairchild Fl0111 
Hitachi HD10111 
Motorola MC10111 
NEG America p.PB10l11 
Plessey SP10l11 
Signetics 10111 
Plessey SP10112 
Signetics 10112 
Fairchild Fl0115 
Motorola MC10115 
NEG America p.P810115 
Plessey SP10115 
Signetics 10115 
Fairchild Fl0116 
Hitachi HD10116 
Motorola MC10116 
Plessey SP10116 
Signetics 10116 
Fairchild Fl0117 
Hitachi H010117 
Motorola MC10117 
NEG America p.PB10117 
Plessey SP10117 
Signetics 10117 
Fairchild Fl0118 
Hitachi 
Motorola 
NEG America 
Plesse"y 
Signetics 

HD10118 
MC10118 
J.lPB10118 
SP10118 
10118 

919 

919 

DM10119 Fairchild 
Hitachi 
Motorola 
Plessey 
Signetics 

DM10121 Fairchild 
Hitachi 
Motorola 
Plessey 
Signetics 

DM10124 Fairchild 

+DM10130 
+DM1800 
+DM1801 

DM54HOO 

Hitachi 
Motorola 
NEG America 
Plessey 
Signetics 
Motorola 
Motorola 
Motorola 
Fairchild 

In 
Raytheon 
Signetics 
TI 

DM54HOl Fairchild 
In 
Raytheon 
Signetics 
TI 

DM54H04 Fairchild 
In 
Raytheon 
Signetics 
TI 

DM54H05 Fairchild 
In 
Raytheon 
Signetics 
TI 

DM54H08 Fairchild 

DM54Hl0 Fairchild 
In 
Raytheon 
Signelics 
TI 

DM54H103 ·Fairchild 
Signetics 
TI 

DM54H106 Fairchild 
Signetics 
TI 

DM54Hl08 Fairchild 
Signetics 
TI 

DM54Hl1 Fairchild 
In 
Raytheon 
Signetics 
TI 

DM54H20 Fairchild 
In 
Raytheon 
Signetics 
TI 

DM54H21 Fairchild 
In 
Signetics 

DM54H22 Fairchild 
Raytheon 
Signetics 
TI 

DM54H30 Fairchild 
In 
Signetics 
TI 

DM54H40 Fairchild 
In 
Raytheon 
Signetics 
T1 

DM54H50 Fairchild 
In, 
Signetics 
TI 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 

Fl0119 
HD10119 
MC10119 
SP10119 
10119 
F10121 
HD10121 
MC10121 
SP10121 
10121 
Fl0124 
HD10124 
MC10124 
p.P810124 
SP10124 
10124 
MC10130 
MC1800 
MQ1801 
54HOO 
9HOO 
In54HOO 
54HOO 
54HOO 
SN54HOO 
54HOl 
In54HOl 
54HOl 
54HOl 
SN54H01 
54H04 
In54H04 
54H04 
54H04 
SN54H04 
54H05 
In54H05 
54H05 
54H05 
SN54H05 
54H08 
54HOa 
54Hl0 
In54Hl0 
54Hl0 
54Hl0 
SN54Hl0 
54Hl03 
54Hl03 
SN54Hl03 
54Hl06 
54Hl06 
SN54Hl06 
54Hl08 
54Hl08 
SN54Hl08 
54Hll 
In54Hl1 
54Hl1 
54Hl1 
SN54Hl1 
54H20 
In54H20 
54H20 
54H20 
SN54H20 
54H21 
In54H21 
54H21 
54H22 
54H22 
54H22 
SN54H22 
54H30 
In54H30 
54H30 
SN54H30 
54H40 
ITI54H40 
54H40 
54H40 
SN54H40 
54H50 
In54H50 
54H50 
SN54H50 
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Raytheon 54LS395 291 Raytheon 5401 ITT IlT5413 ITT ITT54161 
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TI SN54LS395 Tl SN5401 Signetics 5413 Raytheon 54161 
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ITT ITT54195 I Motorola MC5445 

I 
MMI 5230 1252 DM74H10 Fairchild 74Hl0 

Motorola MC54195 I Raytheon 5445 Ti SN5488 ITT ITT74Hl0 

Raytheon 54195 S!gne!lCS 5445 SN5488A NEG America !-,PB74Hl0 
Signetics 54195 

I 
TI SN5445 

I 
DM5489 AMD SN5489 Raytheon 74Hl0 

TI SN54195 DM5446 Fairchild 5446 31013 Signetics 74H10 
DM54196 FairChild 54196 iTT ITT5446 

I 

5889 TI SN74Hl0 
Motorola MC54196 

I 
Motorola MC5446 Fairchild 5489 DM74H103 Fairchild 74Hl03 

Stgnetics 54196 Signetics 5446 MMI 5560 Signetics 74Hl03 
TI SN54196 TI SN5446 Raytheon 5489 TI SN74Hl03 

DM54197 Fairchild 54197 DM5447 Fairchild 5447 TI SN5489 DM74Hl06 Fairchild 74H106 
Motorola ~C54197 ITT ITT5447 DM5490 Fairchild 5490 Signetics 74Hl06 
Signetics 54197 Motorola MC5447 ITT ITT5490 TI SN74Hl06 
TI SN54197 Signetics 5447 Motorola MC5490 DM74Hl08 Fairchild 74Hl08 

DM54198 Fairchild 54198 TI SN5447 Signetic$ 5490 Signetics 74Hl08 
Raytheon 54198 DM5448 Fairchild 5448 TI SN5490 TI 8N74Hl08, 

• Discontinued 
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. National Semiconductor DM74LSOO, ITT ITT74LSOO DM74LSl13 Raytheon 74LSl13 DM74LS153 ITT ITI74LS153 

(cont'd) 
Motorola SN74LSOO Signetics 74LSl13 Motorola SN74LS153 
NEG America p.PB74LSOO TI SN74LS113 NEG America p.PB74LS153 
Raytheon 74LSOO DM74LS 114 Fairchild 74LS114 Raytheon 74LS153 

DM74Hl1 Fairchild 74Hl1 Signetics 74LSoo ITT ITI74LS114 Signetics 74LS153 

ITT 1TT74Hll TI SN74LSOO Motorola SN74LS114 TI SN74LS153 

Raytheon 74Hll DM74LSOl Fairchild 74LS01 Raytheon 74LSl14 DM7 4LS 154 Signetics 74LS154 

Signetics 74Hl1 ITT 1TT74LSOI Signetics 74LS114 DM7 4LS 155 Fairchild 74LS155 

TI SN74H11 Raytheon 74LSOl TI SN74LS114 ITT ITI74LS155 

DM74H20 Fairchild 74H20 Signetics 74LSOl DM74LS12 Fairchild 74LS12 Motorola SN74LS155 

ITT ITT74H20 TI SN74LS01 Raytheon 74LS12 NEG America /olPB74LS155 

NEe.America p.PB74H20 DM74LS02 Fairchild 74LS02 Signetics 74LS12 Raytheon 74LS155 

Raytheon 74H20 ITT 1TT74LS02 TI SN74LS12 SignetiCS 74LS155 

Signelics 74H20 Motorola SN74LS02 ' DM74LS122 Raytheon 74LS122 275 TI SN74LS155 

TI SN74H20 NEG America p.PB74LS02 TI SN74LS122 DM74LS156 Fairchild 74LS156 

DM74H21 Fairchild 74H21 Raytheon 74LS02 DM74LS123 AMD SN74LS123 ITT ITI74LS156 

ITT ITT74H21 Signetics 74LS02 ITT ITI74LS123 Motorola SN74LS156 

Signelics 74H21 TI SN74LS02 Raytheon 74LS123 275 Raytheon 74LS156 

TI SN74H21 DM74LS03 Fairchild 74LS03 TI SN74LS123 Signetics 74LS156 

DM74H22 Fairchild 74H22 ITT 1TT74LS03 DM74LS125 Fairchild 74LS125 TI SN74LS156 

Raytheon 74H22 Motorola SN74LS03 ITT ITI74lS125 DM74LS157 AMD SN74LS157 

Signetics. 74H22 NEG America p.PB74LS03 Raytheon 74LS125 Fairchild 74LS157 

TI SN74H22 Raytheon 74LS03 Signetics 74LS125 ITT Im4LS157 

DM74H30 Fairchild 74H30 Signetics 74LS03 TI SN74LS125A Motorola SN74LS157 

ITT ITT74H30 TI SN74LS03 DM74LS126 Fairchild 74LS126 NEG America J.lPB74LS157 

NEG America p.PB74H30 DM74LS04 Faircl'lild 74LS04 ITT Im4LS126 Raytheon 74LS157 

Signetics 74H30 ITT 1TT74LS04 Motorola SN74LS126 Signetics 74LS157 

TI SN74H30 Motorola SN74LS04 ' Raytheon 74LS126 TI SN74LS157 

DM74H40 Fairchild 74H40 NEG America p.PB74 LS04 Signelics 74Ls126 DM74LS158 AMD SN74LS158 

ITT ITT74H40 Raytheon 74LS04 TI SN74LS126A Fairchild 74LS158 

NEG America p.PB74H40 Signetics 74LS04 DM74LS13 Fairchild 74LS13 ITT Im4LS158 

Raytheon 74H40 TI SN74LS04 ITT ITT74LS13 Motorola SN74LS158 

Signetics 74H40 DM74LS05 Fairchild 74LS05 Motorola SN74LS13 Raytheon 74LS158 

TI SN74H40 ITT ITT74LS05 Raytheon 74LS13 264 Signetics 74LS158 

DM74H50 Fairchild 74H50 Motorola SN74LS05 Signetics 74LS13 TI SN74LS158 

ITT ITT74H50 NEG America p.PB74LS05 TI SN74LS13 DM74LS160 AMD SN74LSl60 

Signetics 74H50 Raytheon 74LS05 DM7 4LS 132 Fairchild 74LS132 Fairchild 74LS160 

TI SN74H50 Signetics 74LS05 ITT ITI74lS132 ITT Iffi4LS160 

DM74H51 Fairchild 74H51 TI • SN74LS05 Motorola SN74LS132 Motorola SN74LSl60 

ITT ITT74H51 DM74LS08 Fairchild 74LS08 Raytheon 74LS132 264 i Raytheon 74LS160 

NEe America p.PB74H51 ITT ITT74LS08 Signetics 74LS132 I Signetics 74LS160 

Signetios 74H5t Motorola SN74LSOB II SN74l.S132 TI SN7 .. lS160 

TI SN74H51 NEG America p.PB74LS08 DM7 4LS 136 Fairchild 74LS136 DM74LS161 AMD SN74LS161 

QM74H52 Fairchild 741ji52 Raytheon 74LS08 ITT Im4LS136 Fairchild 74LS161 

8ignetics 74H52 8ignetics 74LS08 Motorola 8N74LS136 ITT tm4LS161 

TI 8N74H52 TI SN74LS08 Raytheon 74LS136 Motorola SN74LS161 

DM74H53 Fairchild 74H53 DM74LS09 Fairchild 74LS09 Signetics 74LS136 NEe America J1PB74LS161 

ITT ITT74H53 ITT ITT74LS09 TI SN74L~136 Raytheon 74LS161 

Signetics 74H53 Motorola SN74LS09 DM74LS138 AMD SN74LS138 Signetics 74LSH,1 

TI 8N74H53 Raytheon 74L809 Fairchild 74LS138 TI SN74LS161 

DM74H54 Fairchild 74H54· 8ignetics 74L809 ITT Im4LSl38 DM74LS162 AMD SN74LS162 

ITT ITT74H54 TI SN74LS09 Motorola· SN74LS138 FaircMd 74LS162 

Signetics 74H54 DM74LS10 Fairchild 74LS10 NEe America J1PB74LS138 ITT Im4tS162 

TI SN74H54 ITT 1TT74LS10 Raytheon 74LS138 Motorola SN74LS162 

DM74H55 Fairchild 74H55 Motorola SN74LS10 Signetics 74LS138 Raytheon 74LS162 

8ignetics 74H5.5 NEG America p.PB74LS10 TI SN74LS138 Signetics 74LS162 

TI SN74H55 Raytheon 74LS10 DM74LS139 AMD SN74LS139 TI SN74LS162 

DM74H60 Fairchild 74H60 Signetics 74LS10 Fairchild 74LS139 DM74L8163 AMD SN74LSl63 

ITT 1TT74H60 TI SN74LS10 ITT ITI74LS139 Fairchild 74LS163 

Signetics 74H60 DM74LS107 Fairchild 74LS107 Motorola SN74LSl39 In Im4LSl63 

TI SN74H60 Raytheon 74LS107 NEG America p.PB74LS139 Motorola SN74LSl63 

DM74H62 Fairchild 74H62 Signetics 74LS107 Raytheon 74L8139 Raytheon· 74LS163 

Signetics 74H62 TI SN74LS107 Signetics 74LS139 Signetics 74LS163 

TI SN74H62 DM74LS109 Fairchild 74LS109 TI SN74LSl39 TI SN74LS163 

DM74H71 Fairchild 74H71 ITT Im4LS109A DM74LS14 Fairchild 741,.S14 DM74LSl64 AMD SN74LSl64 

Signetics 74H71 Motorola SN74LS109 In ITT74LS14 Fairchild I 74LS164 

TI SN74H71 NEe Amenca p.PB74LS109 Motorola SN74LS14 ITT Im4LSl64 

DM74H72 Fairchild 74H72 Raytheon 74LS109 Raytheon 74LS14 264 Motorola SN74LSl64 

ITT ITT74H72 Signetics 74LS109 Signetics 74LS14 NEG America ILPB74LSl64 

Signetics 74H72 TI SN74LS109 TI SN74LS14 ~aytheon 74LS164 272 
TI SN74H72, DM74LS11 Fairchild 74LS11 DM74LS15 Fairchild 74LS15 Signetics 74LSl64 

DM74H73 Fairchild 74H73 ITT ITT74LS11 ITT ITT74LS15 TI SN74LS164 

ITT ITT74H73 Motorola SN74LS11 Motorola SN74LS15 DM74LSle8 AMD SN74LS168 
• Signetics 74H73 NEG America p.PB74LS11 Raytheon 74LS15 Fairchild 74LSl68 

TI SN74H73 Raytheon 74LS11 Signetics 74LS15 TI SN74LS168 
OM74H74 Fairchild 74H74 Signetics 74LS11 TI SN74LS15 DM74LS169 AMD SN74LS169 

ITT ITT74H74 TI SN74LS11 DM74LS151 AMD SN74LS151 Fairchild 74LS169 
Raytheon 74H74 DM74LS112 Fairchild 74LS112 Fairchild 74LS151 Tl SN74LS169 
Signetics 74H74 ITT Im4LS112 ITT Im4LS151 DM74LS170 AMD SN74LS170 
TI SN74H74 NEG America l1PB74LS112 Motorola SN74LS151 Fairchild 74LS170 

DM74H76 Fairchild 74H76 Raytheon 74LS112 NEG America J1PB74LS151 ITT Im4LS170 
SignetiCS 74H76 Signetics 74LS112 Raytheon 74LS151 Motorola SN74LS170 
TI SN74H76 TI SN74LS112 Signetics 74LS151 Raytheon 74LS170 

DM74H78 Fairchild 741'178 DM74LS113 Fairchild 74LS113 TI SN74LS151 Signetics 74LS170 
TI SN74H78 ITT Im4LS113 DM74LS153 AMD SN74LS153 TI SN74LS170 

DM74LSoo. Fairchild 74LSoo NEG America p.PB74LS113 Fairchild 74LS153 DM74LS173 Fairchild 74LS173 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ. so compare the specifications conSidering your requirements. 
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National Semiconductor 
(cont'd) 

DM74lS173 S,gnellcs 
T' II 

DM74LS174 AMD 

ITT 

Motorola 
n('ly,ftfl,II, 

Si'd~C~:CS 
Ti 

DM74l.S175 AMD 
Fairchild 
:TT 

74LS173 
SN74L.S173 
SN74lS174 

lTI74LS174 
St~74~S17~ 
-If! ':"' ......... ,. 
{'",Lv' ('"t 

7<1LS175 

Motorola SN74lS1l5 
~,EC Amenc<; ll,oB74LS175 
Raytheon 74LS175 
S:gnellcs 74;..5175 

DM74LS190 AMD 
Fa;rci,,;o 

ITT 
Motorola 
Raytheon 
Signetlcs 
T! 

DM74lS191 .AVD 
Fa!rcnnd 
!TT 

Raytheon 
S'gnetlcs 
TI 

DM74LS192 AMD 
Fa:rchlld 

SN74LS175 
SN74LS190 
74LS190 
ITi74LS190 
SN74LS190 
74LS190 
74LS190 
SN74LS190 
SN74!..S19 1 

74LS191 
!n:4!...S~ 91 

74LS191 
74LS191 
SN74LS191 
SN74LS192 
74LS192 

Motorola SN74LS192 
NEG Amenca IJ.P874LS192 
Raytheon 7 4LS 192 
S'gnet,cs 74lS192 

DM7 4LS 193 ,D.MD 
SN74LS192 
SN74LS193 

n74~S193 

~Jo!o-ola SN74LS193 
"P9:r4LS'93 

F·t-:\y1,::(iO'l 7 4L.S 19:3 
S;g;')et.cs ? 4 LS 1 ~j3 

DM74LS196 Fa,rch.ld 
ITT 
Mutoroia 
Raytheon 
Signetics 

DM74LS197 Fairchild 
ITT 

Motorola 
Rayt:l60Q 
S,gnet,cs 
1"1 

DM74LS20 Fairchild 
:T;-

SN74LS193 
74LS196 
i:"7~~_SHf6 

SNf4LSi96 
74L.S196 
74LS196 
SN74LS196 
74LS197 
ln74LS197 

SN74LS197 

74LS~97 

SN74_S197 
74LS20 
ITT74LS20 

MOlotOla St" / 4LS20 
\+C Arr,er"",,, "P874LS20 
Raytl-,'30n 
SlonotiCs 

DM74~S2~ Fa,ich,id 
!T: 
Ivlotmoia 
NEe .'4.tlenca 
Raytheon 
Signetics 
TI 

DM74LS22 Fairchild 
ITT 
Motorola 
Raytrl80n 
Signetics 
Ii 

Drv174LS22~ Fa;rchdd 
ITT 
~"'otorola 

• Dls"ontinued 

74LS20 
14l.Sc.V 

SN7·LS20 
74LS?1 
JTT7~~S21 

74l.S21 
SN74LS21 
74LS22 
ITT74LS22 
S~~ 74:_.$22 
74LS22 
74LS22 
SN74LS22 
7l!LS22 1 

ITI74LS22i 
SN74LS221 
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Device ' Source Device Page 

DM74LS221 Raytheon 74LS221 

T! 
DM74LS247 Fairchild 

74LS221 
SN74LS221 
74LS247 
SN74LS247 
74lS248 
SN74LS248 
74LS249 
SN74LS249 
SN74LS251 
74LS251 
1"T74~S251 

SN74LS251 
i,PE;74LS251 
74LS251 
74LS251 
SN74LS251 
SN74LS253 
74LS253 
iTT74LS253 
SN74LS253 

DM74LS248 Fairchild 
T! 

DM74LS249 FaJrChiid 
TI 

DM74LS251 AMD 
Falrch.!n 

'TT 
Motorola 

Raytheon 
Signetics 
TI 

DM74LS253 AMD 
Fairchild 
ITT 
Motorola 
NEG Amenca }-LPB74LS253 
Raytheon 74LS253 
Signet:cs 74LS253 
Ti 

DM74L.S257 AMD 
Fairchild 
ITT 
Motorola 

SN74L.5253 1 

SN74LS257 
74LS257 
ITI74LS257 
SN74LS257 

NEC Amenca }-LP874LS257 
Raytheon 74LS257 
S!qnetics 74LS2C,7 
Ti SN74LS257 

DM74LS258 Ar\l~D St~74LS258 

Falrchold 74LS258 
ITT iTT74LS258 
Motorola SN74:...S258 

Raytheon 
Signetlcs 
Ti 

DM74LS26 FMchlld 

74LS258 
74lS258 
SN74LS258 
74LS26 
74LS26 
74LS26 
SN74LS26 
74LS27 
ITT74LS27 
SN74LS27 
IJ.PB74LS27 
74LS27 
74LS27 
SN74LS27 
74LS279 

Raytheon 
S'gnetics 

DM74LS27 Fairchild 
ITT 

Motorola 
NEe Arle r \Ca 
Raytheon 
S,gnet'cs 
TI 

DM74LS279 Fairchild 
ITT !TT74L.S279 
MotOrOla SN74LS279 
NEG Amenca /JPB7~LS279 

Raytheon 74LS279 
Signetics 74LS279 
TI SN74lS279 

DM74LS283 Fairchild 74LS283 
iT'" 1'T74LS283 
Motorola • SN'74lS283 
Raytheon 74LS283 
Signetics 74LS283 
TI SN74LS283 

DM74LS290 fa,rcndc 74LS290 
ITT 1Ti74LS290 

Motorola SN74LS290 
Sign6tiGs 74LS290 
TI SN74LS290 

DV,74LS293 Fa'fch!d 74LS293 
in !F741.S293 
~J.01CroI3 SN74LS293 
Sig"'l!:CS 74LS293 
Ti SN74l.S293 

DM74LS30 FairChild 74LS30 
in ITT 14LS30 
Motorola SN74l.530 
NEG Ameroca ",PB74LS30 
Raytheon 74LS30 
Signetics 74LS30 
TI SN74LS30 

DM74LS32 Falfcn,ld 74lS32 
ITT tTT74LS32 
Motorola SN74LS32 
NEG Amenca }-LPB74LS32 
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D'vU4LS32 RaythHon 

TI 
DM74L.S352 faHc.'illcl 

TI 

TI 
DM74LS365 faircrllid 

iTT 
Mo:orola 

14Uj:32 
74LS32 
SN74LS32 
74LS3~)2 

SN74LS352 
74LS353 
SN74LS353 
74LS365 
ITT74LS365 
SN74LS365 

NEG America .uPB74LS365 
Raytheon 74LS365 286 
51gnGtics 74LS365 
Tl 

DM74LS366 Fairchild 
ITT 
Motorola 
NEG Amenca 
Raytheon 
Signetlcs 
TI 

DM74LS361 Fairchild 
ITT 

Motorola 

Raytheon 
Slgnetics 
Ti 

DM74LS368 Fairchild 
ITT 

Motorola 

Sr~74LS365 

74LS366 
ITI74LS366 
SN74LS366 
IlPB74LS366 
74LS366 286 
74LS366 
SN74LS366 
74LS367 
ITI74LS367 
SN74LS367 
f.LP87~l..S367 
74LS367 286 
74LS367 
SN74LS367 
74LS368 
ITT74LS368 
SN74LS368 I 
),!PB14LS368 i 

Raytheon 
Sigi-;6liCS 

Ti 
DM74LS37 f'cwWlld 

In 

74LS368 286 II 

74LS368 
SN74LS368 
74LS37 
IH14LS37 

NEG America IlPB74LS37 
Rayiheon 74LS37 
Signetlcs 74LS37 
TI SN74LS37 

DM74LS38 Fa'rchdd 74LS38 
In IH74LS38 

Ie Master 
Page 

-----------------
OM/4L554 ii SN?4LS54 
DM74LS55 FaIrchild 74C,555 

Motorola SN74L555 
'-EC Ai leaca jlF874LS55 
Raytheon 74:"S55 
S,gr.ot;cs 7~LS55 

TI SN74LS55 
DM74LS670 AMD SN74lS670 

FairChild 74LS670 
Motorola SN7,kS670 
Raytheon 
SlgN;tlcs 
Ti 

DM74LS73 Fain:.:rlild 
ITT 

Motorola 
Raytheon 
Signetics 
TI 

DM74LS74 Fairchild 
ITT 

Motorola 
NEG Amenca 
RdytMon 
S;~V!Btics 
TI 

D/M4LS75 Falrcn,ld 
ITT 
Raytheon 
S,gnetlcs 
j! 

DMJ4LS76 IT! 
Raytheon 
Sig(,E:bCS 

Ti 
DM74LS77 F;'8ircrllid 

Raytheon 
D"n4LS78 In 

Raytheon 
Signetics 
TI 

DM74LS83A Fairchild 
ITT 

-Motoro:a 

74L5670 
741..5670 
SN74LS670 
74LS73 
iTT74LS73 
SN74LS73 
74LS73 
74L573 
SN74LS73 
74LS74 
:H74LS74 
SN74LS74 
IlPB74LS74 
74LS74 

SN74,-S74 
74LS75 
ITT74LS75 
74LS75 
74LS75 
SN74l575 
ITTi4LS76 
74LS76 
74LS76 

Motorola SN74LS38 
NEC Amenca IJ.PB74LS38 
Raytheon 74lS38 
Signel,o:;s 
Ti 

DM74LS386 Fairchild 

74L538 
SN74LS38 
74LS386 

Raytheon 

I 
S,gnetiCS 
Tt 

Df",74LS85 Fb.irch!lJ 
ITT 

SN74LS76 
74LS77 
54LS77 
'1"1"74'_$78 

74LS78 
74L878 
SN74LS78 
74LS83 
ITI74LS83A 
SN74,-S83 
74LS83A 
74LS83 
SN74:"S83A 
74LS&5 

In74~"S85 
SN74,-S85 

in ITT74LS386 
Motorola SN74lS386 
Raytr.eon 74LS386 
Slgnetics 74LS386 
TI SN74LS386 

DM74LS395 Fairchild 74LS395 
Raytheon 74LS395 
Signetlcs 
TI 

DM74LS40 FaIrchild 

74LS395 
SN14LS395 
74LS40 
ITT74lS40 

Motoroia SN74LS40 
NEG America }-LPB74LS40 
Raytheon 74lS40 

DM74LS>;2 Fairchild 

74LS40 
SN74;".S40 
74LS42 
iTT74l.S42 

Drvl"?4LS51 

DM74LS54 

iTT 

tv1otolola SN74LS42 
NEG Amenca !-,PB74LS42 
Raytheon 74LS42 
S:gr;et'cs 74lS42 
:1 SNt41_S42 

ITT 
74LS51 
ITT74LS51 

Motorola SN74LS51 
NEG America IlPB74LS51 
Raytheon 74LS51 
S'gn0tlcs 
TI 
FalTchild 
iTT 
Motorola 
NEe America 
Raytheon 
Signstles 

74LS51 
SN74LS51 
74LS54 
ITT74LS54 
SN74LS54 
}-LPB14 LS54 
74LS54 
74LS54 
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I 

DM74LS93 

UMi4L1bl 
DM74L63 
DM74L89 
DM74S00 

OM/4S02 

266\ DM74S03 

I 

DM74S04 

DM74S05 

DM74SlO 

MOloroia 
Rayth030n 74LS85 
Signetics 74LS85 
TI SN74~S85 

Fa!rchild 
in 

74LS93 
lTT74LS93 

Motorola SN74LS93 
Raytheon 74LS93 
Signetics 74lS93 
TI SN74l.S93 
interSli 
TI 
MMI 
Fairchild 
Hitachi 
MilSlJbiShl 
Slgr.etics 
TI 
Fa;rchdd 

TI 
Fairchild 
Hitachi 
Mltsubishi 
Signetics 
TI 
FairChild 
Hitachi 
Mitsublshi 
Signetics 

. Tt 

FairChild 
Hitachi 
Mitsubi:ihi 
S!gnetlcs 
TI 
FairChild 

IMb603 
SN54L 193 
L6560 
74800 
HD74S00 
M5S000 
74SCC 
SN74S00 
74S02 
74302 
SN74S32 
74S03 
HD74S03 
M5S003 
74S03 
SN74S03 
74S04 
HD74S04 
M5S004 
74S04 
SN74S04 
74S05 
HD74S05 
M5S005 
74505 
SN74S05 
74SlO 

268 
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National Semiconductor 
(cont'd) 

DM74S10 Hitachi HD74S10 
Mitsubishi. M5S010 
Signetics 
TI 

DM74S11 Fairchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

DM74S112 Fairchild 
Hitachi 
Mltsubishi 
Motorola 
Signetics 
TI 

DM74S113 Fairchild 
Hitachi 
Mitsubishi 
Motorola 
Signetics 
TI 

DM74S114 Fairchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

DM7 4S 133 Fairchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

DM7 4S 134 Fairchild 
Hitachi 
S,gnetics 
TI 

DM74S135 Fairchild 
Hitachi 
SlQI'l8tics 
TI 

DM74S138 AMD 
Fairchild 
Mftsubishi 
Signetics 
TI ' 

DM74S139 AMD 
Fairchild 
srgnetics 
TI 

DM74S140 Fairchild 
Hitachi 
Signetics 
TI 

DM74S15 Fairchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

DM74S151 AMD 
Fairchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

DM74S153 AMD 
Fairchild 
Mitsubishi 
Signetlcs 
TI 

DM74S157 AMD 
Fairchild 
Mltsubishl 
Sigrietics 
TI 

DM74S158 AMO 
Fairchild 
Mitsublsr,i 
Signetics 
TI 

DM74S174 AMD 
Fairchild 
Hitachi 
M,tsubishi 

• Discontinued 

74S10 
SN74S10 
74S11 
HD74S11 
M5S011 
74S11 
SN74S11 
74S112 
HD74S112 
M5S112 
SN74S112 
745112 
SN74S112 
74S113 
HD74S113 
M5S113 
SN74S113 
74S113 
5N74S113 
74S114 
HD74S114 
M5S114 
74S114 
SN74S114 
74S133 
HD74S133 
M5S133 
74S133 
SN74S133 
74S134 
HD74S134 
74S134 
SN74S134 
745135 
HD74S135 
145.135 
SN74S135 
SN74S138 
745138 
M5S138 
74S136 
SN74S138 
SN74S139 
74S139 
74S139 
SN74S139 
74S140 
HD74S140 
74S140 

. SN74S140 
74S15 
HD74S15 
M5S015 
74S15 
SN74S15 
SN74S151 
74S151 
HD745151 
M5S151 . 
74S151 
SN74S151 
SN74S153 
74S153 
M5S153 
74S153 
SN74S153 
SN74S157 
74S157 
M5S157 
74S157 
SN74S157 
SN74S158 
74S158 
M5S158 
74S158 
SN745156 
SN74S174 
74S174 
HD74S174 
M5S174 

DM74S174 Signetics 74S174 
SN74S174 
SN74S175 
74S175 
HD74S175 
M5S175 
749175 
SN74S175 
74S182 
M5S182 
74S182 
SN74S182 
SN74S195 
74S195 
74S195 
SN74S195 
74S20 
HD74S20 
M5S020 
74S20 
SN74S20 
74S200 
74S22 
H074S22 
M5S22 
74S22 
SN74S22 
SN74S251 
74S251 
HD74S251 
M5S251 
745251 
5N74S251 
SN74S253 
74S253 
74S253. 
SN745257 
74S257 
M5S257 
748257 
SN74S257 
7452.80 
51\;74S280 
SN74S281 
74S30 
M5S030 
SN74S30 

TI 
DM74S175 AMD 

Fa;rchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

DM74S182 Fairchild 
Mitsubishi 
Signetics 
TI 

DM74S195 AMD 
Fairchild 

'Signetics 
TI 

OM74S20 Fairchild 
Hitachi, 
Mitsubishi 
Signetics 
TI 

DM74S200 Signetics 
DM74S22 Fairchild 

Hitachi 
Mitsubishi 
Signetics 
TI 

DM745251 AMO 

." 

Fairchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

DM74S253 AMD 
Fairchild 
Signetics 

DM74S257 AMD 
Fairchild 
Mitsubishi 
Signetics 
TI 

DM74S280 Signetics 
TI 

DM74S281 TI 
OM74S30 Fairchild 

Mitsubishi 
TI 

DM74S387 Intel 3601·1 
MMI 6300 
NEe Micro I!P8403 
Signetics N82S126 
TI SN74S387 

OM74S40 Fairchild 74S40 
Hitachi HD74S40 
Mitsubishi M5S040 

-Signetics 74S40 
TI SN74S40 

OM74S51 Fairchild 74551 
Mitsubishi M55051 
5ignetics 74551 
TI SN74551 

OM74S572 Intel 3605 
NEe Micro }1P8406 

OM74S573 Int~1 3625 
NEe Micro }1P8426 

DM74S64 Fairchild 74564 
Hitachi HD74S64 
Signetics 74S64 
TI SN74S64 

DM74565 Fairchild 74S65 
Hitachi HD74S65 
S,gnetics 74S65 
TI SN74S65 

OM74S86 Fairchild 74S86 

DM7400 

Hitachi HD74S86 
Signetics 74S86 
"'" It 
Fairchild 

Hitachi 

ITT 

SN74S8S 
7400 
9NOO 
HD2503 
HD7400 
ITT7400 

MitsublShl M53200 
Motorola MC7400 
NEC America I!P87400 
Raytheon 7400 

1252 
1462 

1470 

1470 

DM7400 

OM7401 

DM7402 

OM7403 

DM7404 

OM7405 

OM7406 

OM7407 

DM7408 

DM7409 

Signetics 
TI 
Toshiba 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motomla 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsubishi 
Motorola 
NEC America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsubishi 
Motorola 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsublshi 
Motorola 
NEC America 
Raytheon 
SIQIl6bCS 
TI 
Toshiba 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsubishi 
Motorola 
NEC America 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
5ignetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mltsublshi 
Motorola 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
Raytheon 
Signetics 
TI 
Toshiba 
TRW 
Fairchild 
Hitachi 

ITT 

7400 
SN7400 
TC7400 
7400 
7401 
HD2509 
ITT7401 
M53201 
MC7401 
7401 
7401 
SN7401 
7401 
7402 
HD2511 
HD7402 
ITT7402 
M53202 
MC7402 
}1P87402 
7402 
SN7402 
7402 
7403 
HD2528 
H07403 
ITT7403 
M53203 
MC7403 
7403 
7403 
SN7403 

,7403 
7404 
HD2522 

. H07404 

ITT7404 
M53204 
MC7404 
}1P87404 
7404 
7.404 
SN7404 
TC7404 
7404 
7405 
H02523 
HD7405 
ITT7405 
M53205 
MC7405 
I!P87405 
7405 
7405 
SN7405 
7405 
7406 
H07406 
ITT7406 
M53206 

• MC7406 
7406 
SN7406 
7406 
7407 
HD7407 
ITT7407 
M53207 
MC7407 
7407 
SN7407 
7407 
7408 
H02550 
ITT7408 
M53208 
MC7408 
7408 
7408 
SN7408 
TC7408 
7408 
7409 
H02551 
H07409 
ITT7409 

The manufacturers report their devices can be used as direct replacements. 

DM7409 

DM7419 

Mitsubishi 
Motorola 
Raytheon 
Signet,cs 
TI 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsubishl 
Motoroia 
NEe America 
Raytheon 
Signetics 
TI 

Toshiba 
TRW 

M53209 
MC7409 
7409 
7409 
SN7409 
7409 
7410 
H02507 
HD7410 
ITT741 0 
M53210' 
MC7410 
!-,P87410 
7410 

Ie Master 
Page 

OM74107 Fairchild 

7410 
SN7410 
SN7427 
TC7410 
7410 
74107 
HD2530 
HD74107 
ITT74107 
M53307 
MC74107 
}1P874107 
74107 
SN74107 
74109 
74109 
SN74109 
7411 
H07411 . 
ITT7411 
7411 

Hitachi 

ITT 
Mit~ubishi 

Motorola 
NEC America 
Signetics 
'II 

DM7 4109 . Fairchild 
Signetics 
TI 

DM7411 

.DM7412 
DM74121 

OM74123 

DM74125 

DM74126 

DM7413 

Fairchild 
Hitachi 
ITT 
Raytheon 
Signetics 
Raytheon 
Fairchil<;l 
Hitachi 
ITT 

7411 
7412 
74121 
HD74121 
ITT74121 

Mitsubishi M53321 
Motorola MC74121 
Signetics 
TI 
TRW 
AMD 
Fairchild 
ITT 
Mitsubishl 
Motorola 
NEC America 
R~ytheon 

Signetics 
TI 
TRW 
Fairchild 
t-.litachi 
Mitsubishi 
Signetics 
TI 

Fairchild 
Hitachi 
Mitsubishi 
Signetics 
TI 

FairChild 
ITT 

74121 
SN74121 
74121 
SN74123 
74123 
ITT74123 
M53323 
MC74123 
J-LP874123 
74123 
74123 
SN74t23 
74123 
74125 
HD74125 
M53325 
74125 
SN74125 
SN74425 
74126 
HD74126 
M53326 
74126 
SN74126 
SN74426 
7413 
ITT7413 

Mitsubishi M53213 
Motorola MC7413 
NEC America J-LP87413 
Signetics 7413 
TI SN7413 
TRW 7413 

DM74132 Fairchild . 74132 

.OM74136 
DM7414 

HitaChi 
Mitsubishi 
Motorola 
Signetics 
TI 
Raytheon 
Fairchti(J 
Hitachi 
Mitsubishi 
Motorola 

HD74132 
1.153332 
MC74132 
74132 
SN74132 
74136 
7414 
HD7414 
M53214 
MC7414 

Performance details often differ, so compare the specifications considering your requirements. 
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National Semiconductor 
(cont'd) 

OM7414 Signetlcs 7414 
TI SN7414 

DM74141 Fairchild 74141 
Motorola MLl4141 

Ie Master 
Page 

r,Ee Arneri(_~ IlPB74141 

Falrcr~iid 

iTT 
MitS'Jbrsh 
Motof');a 

S\l7414~ 

74145 
!TT74i45 
M53345 
Vei;;' 

Signetics i' 4145 
il SN74145 
TRW 74'4". 

DM7414? HitaC:11 HD74147 
Mits,mish M53347 
r;EC Amer,ca IlP874147 
Signetics 74' 47 
:1 SN74147 

DM7414tl Hitachi HD74'4R 
Mitsubrshi M53348 
NEe America liPB74148 
Signet'cs 741 48 

I+DM7415 
DM74,50 

Raytheon 
Fai:cJ,;;d 

r-{rdcn! 

M;tslJo,shr 

Motorola 

7415 

74150 

I 

DM74151 

+DM74152 
OM74153 

:1M74154 

DM74155 

DM7415B 

nur;l.f iOV 

M53350 
MC14150 

t-iEC A,menC-B !' P87 4150 
Raytheon 74150 
S,gnelics 74150 

TRVV 74~50 

FairchIld 74151 
HitaChi HD74151 

iTT ITT74151 
MltsuDIShr M53351' 
MotorOla MC74151 

NEe Arnenr.B fiPB741 51 
Raytheon 74151 

Tl 

i;J,W 

Raytheon 
AMD 
FairchIld 
Htaci:, 
ITT 

74152 
SN74153 
74153 

ITI74153 
M,tsutl'sh, M5335'l 

Motorola MC74153 
NEe America uPB74153 
Raytheon 74153 
S,onetlcs 74153 
TI SN74153 
'HIN 741<;, 

AMD S~74154 

Fa!rchild 74154 
HitaGtli HD2580 

Mlt',;ubist-" M53354 

rhm'r0 i" M(";7,"1 S4 
t-ifC A,rnenci't .uPB74154 

Rlytbeon 
S'gnc,cs 
T, 
TRW 
Fairchdd 

ITT 
Mitsub,shl 
Motorola 

74154 
741 ~,4 

S~74154 

74154 
74155 
I,T74155 

M53355 
MC74155 

NEC Amenca !lP874155 
Raytheon 74155 
Slgl1etlCS ? A 

TRW 74~')5 

FairCf!Ild 74108 

H:tach, HD74156 
iTT i7i74 156 
Mrtsublshl M53356 

Motoroia MC74156 

I 

I 

Manufacturer : Replacement Ie Master 
Device : Source Device Page 

DM74156 NEG Am6ricil IlPB74156 
Rayiheon J ... I:JU 

S ignetlcs 741 56 
T! SN74i56 
TRw 74156 

DM74157 AMD SN74157 
74157 Fairchild 

Hi,ach' I4D74 i 57 
ITT ITT74157 
Mrls,ubishi M53357 

Motorola MC74157 
NEe ArneriCB !lPB74157 
Raytheon 74157 
Signetlcs 74157 
r SNi'4~57 

Raytheon 74159 
DM7416 Fa:rchild 7416 

Hitachi HD7416 
iTT ITT7416 
~Jhtsub!Shl M53216 
Motorola 
Signetlcs 
TI 

TRW 
DM74160 AMD 

MC7416 
7416 

SN7416 
7416 
SN74160 
74160 
HD74160 
ITT74160 
M53360 
MC74160 
74160 

74160 
SN74160 
74160 
SN74161 
74161 

Fairchild 
Hitachi 

ITT 
Mitsubishi 
Motorola 
RaythAnn 

Signetics 
Ti 

TRW 
DM74161 AMD 

DM74162 

OM74163 

DM74~64 

Fairchild 
Hitachi HD74161 

ITT ITT74161 
Mitsubishi M53361 
Motorola MC74161 
NEe AfT1enca IlPB74161 
Raytheon 74161 
Signetlcs 74161 

TI SN74161 
TRW 74161 

AMD SN74162 
Falrchtld 
Hitachi 
ITT 

Mitsubishi 
Mo:orola 
Haytheon 

Ti 

'RW 
AMD 
FairChild 

Hitachi 
ITT 
Mitsubishl 
Motorola 
Raytheon 
SlgnetiCs 
TI 
TRW 

M.m 

Fairchlid 

Hitachi 
ITT 

Mitsubishl 

74162 
HD74162 
IT174162 

M53362 
MC74162 
74162 

SN74162 
74162 
SN74163 
74163 
HD74163 
ITT74163 

M53363 
MC74163 
74163 
74163 
SN74163 
74163 
SN74~64 

74164 

74164 
HD74164 
ITT74164 

M53364 

NEG Amenca IlPB74164 
Raytheon 74164 

Signetics 74164 

·1 DM74165 

TI SN74164 
Fairchild 74165 
Mitsubishi M53365 
~'''otorola 

Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Mltsubishi 
Raytheon 

MC?4165 

74165 
74165 
SN74165 
74166 
HD74166 

M53366 
74166 

1
0M

"'" 

Manufacturer i Rfcpl5cemen1 Ie Master, Mllnufacturer i Replacement Ie Master 
Device I Source Device 

DM7416Q 

DM7417 

DM74i70 

T! 
Fairchild 
Hitachi 
In 
Mitsubishi 
Motorola 
Sigl1fltics 
TI 
TRW 

74166 
SN741SS 
7417 
HD7417 
ITT741i' 

M53217 
MC7417 
7417 

SN7417 
7417 

Fairchild 74170 
Hitachi HD2540 
Mitsubishi M53370 
NEG America i-lP874170 
Raytheon 
S!Q!10t:CS 

TI 

DM74172 Signetics 

TI 
DM74173 Fairchild 

TI 
DM74174 AMD 

Fairchild 
Hltacnl 
Mitsubishi 
Motorola 
Raytheon 

I DM74175 

Signetlcs 
TI 

AMD 
Fairchild 
Hitachi 

74170 
7·1'70 
SN74170 
748172 
74172 

SN74172 
74173 
SN74173 
SN74174 
74174 
HD74174 
M53374 
MC74174 
74174 
74174 
SN74174 
SN74175 
74175 
HD74175 

DM74176 

DM74177 

DM74180 . 

DM74181 

DM74182 

DM74184 
DM74185 

j.DM74187 

:1

1

. 
DM74190 

Mrisubisru M53375 
Motorola MC74175 
NEG Amenca IlPB74175 
Raytheon 74175 
Signetics 
TI 
Fairchild 
Mitsubishi 
Motorola 
Sig,netics 
Ti 

Fairchild 
Mitsubishi 

Motorola 
Signetlcs 

TI 
Fairchild 

Hitachi 
ITT 
MitsuOIShl 

74175 
SN74175 
74176 
M53376 
MC74176 
74176 
SN74176 
74177 
M53377 
MC74177 
7417]. 

SN74177 
74180 

HD74180 
ITT74180 
M53380 

~,,~otoro!a ~v~C7 41 eo 
NEG America p,PB74180 
Ray1heon 74180 
Signetlcs 
TI 
TRW· 

AMD 
Fairchild 
Mitsubishi 
Motorola 
NEG America 
Raytheon 
Signetics 
TI 
AMO 
Faircr,iid 

ITT 
Mitsublshi 

Motorola 

NEC America 

Raytheon 
Signetics· 
TI 
TI 

Mltsublshi 
T! 

Intersil 
MMI 
National 

Signetics 
TI 

Fairchild 

Hitachi 

74180 
SN74180 
74180 
SN74181 
74181 
M53381 
MC74181 

IlPB74181 
74181 
74181 
SN74181 
SN74182 
74182 
!TT74182 

M53382 
MC74182 

/!PB74182 
74182 

74182 
SN74182 
SN74184 
M53385 
SN74185 
iM5603 
6200 
DM74S187 
N82S226 
Sr>!74187 
74190 
HD74190 

Page I Device i Source Device Page 

DM74190 ITT ITI74190 
M53390 
MC74~90 

74190 
74190 
SN74190 
74191 
HI174191 
ITI?4191 
M5339j 
MC741t11 

74191 
74191 
SN74191 
SN74~92 

74192 
;1,7~1g2 

Motorola 
Raytheon 
Slgnet:cs 
TI 

DM74191 FairChild 

OM74192 

DM74193 

Hir80ni 
In 
Mitsubishi 
Mot0r0111 
Raytheon 

Srgnelic" 
TI 

AM:> 
Failc"iir 
OTT 

MitsUbiShi 
Motorola 
NEG America 
Raytheon 
Signatics 
TI 

AMD 

M53392 
MC74192 

IlPB74192 
74192 
74192 
SN74192 

SN74193 
Fairchild 74 i 93 
ITT ITTi4193 
Mrtsubishi M53393 
Motorola MC? 4193 
NEG America IlPB?4193 
Raytheon 74193 
Signetics 74193 
TI SN74193 

DM74J94 AMD SN74194 

OM74195 

DM74196 

DM74197 

DM74198 

DM74199 

DM7420 

12"I'OM"200 

I·DM7421 
+OM7422 

I 

Fairchild 74194 
Hitachi H074194 
In ITT74194 

Motorola MC74194 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 

"ITT 
Motorola 

7419<: 

74\&4 
SN74194 
SN74195 
74195 
ITT74195 
MCl4195 

NEe America !!PB74195 
Raytheon 74195 
Signetics 74195 

Fairchild 
Motoro:a 

Signetics 
TI 

Fairchild 

SN74i95 
74196 
MC74196 

74196 
SN74196 
74197 

~,,~ctorc!a ~,,~C74197 

SignetlCs 74197 
TI SN74197 
Fairchild 74198 
Hitachi HD74198 
Mitsublshi M5339a 
NEC AmerICa IlPBi'4198 
Raytheon 74198 
Signetics 74198 

TI SN74198 
Fairchild 74199 
Mltsublshl M53399 

Raytheon 74199 
SlgnAtle" 
TI 
Fairchild 
Hitachi 

ITT 
Mltsubishl 

'Motorola 
NEG America 
Raytheon 
Signetics 
TI 
Toshiba 
TRW 
Fairchild 
MMI 

Raylheon 
TI 

Raytheon 

Raytheon 

74199 

SNl4199 
7420 
HD2504 
HD7420 

ITT7420 
M53220 

MC7420 

IlPB7420 
7420 
7420 
SN7420 
TC7420 
7420 
93421 
6531 
RC5.'140 
51\1745201 
7421 
7422 

Bold face device numbers Indicate manufacturers data IS provided in the Ie Master on the pages noted. 
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AL TERNATESOURCE DIRECTORY 
~ I 

=::turer I =~~ment Device 
IC Master ~~:!acturer I =:eement Device 

IC Master 
=::,urer I ~e:ement Device 

IC Master ManufaCturer I Replacement IC Master 

National Semiconductor 
(cont'd) 

DM7423 Fairchild 7423 
Motorola MC7423 
Ti SN7423 

DM7425 Fairchild 7425 
iTT ITT7425 
Mitsubishi M53225 
Motorola MC7425 
TI SN7425 

DM74251 Ti SN74251 
DM7426 Fairchild 7426 

Hitachi HD7426 
ITT ITT7426 
Motorola MC7426 
Signetics 7426 
TI SN7426 
TRW 7426 

DM7427 Fairchild' 7427 
Hitachi HD7427 
Mitsubishi M53227 
Motorola MC7427 

... Sigrietics 7427 
+DM74283 Raytheon 74283 

OM74287 Intel 3621-1 
DM7430 Fairchild 7430 

Hitachi HD2508 
HD7430 

ITT 1TT7430 
Mitsubishi M53230 

/ Motorola MC7430 
NEG America ,...PB7430 
Signerics 7430 
TI SN7430 
TRW 7430 

DM7432 Fairchild 7432 
Hitachi HD7432 

I ITT ITT7432 
Signetics 7432 

I TI SN7432 
DM7437 Fairchild 7437 

ITT ITT7437 
Mitsubishi M53237 
Motorola MC7437 
NEG America ,...PB7437 
Raytheon 7437 
SlQnetics 7437 

I 
TI SN7437 
TRW 7437 

DM7438 Fairchild ,7438 
ITT ITT7438 
Mitsubishi M53238 
Motorola MC7438 
NEC America ,...PB7438 
Raytheon 7438 
Signetics 7438 
TI SN7438 
TRW 7438 

DM7440 Fairchild 7440 
Hitachi HD2501 

HD7440 
ITT lTT7440 
Mitsubishi M53240 
Motorola MC7440 
NEG Amenca ,...PB7440 
Signetics 7440 
TI SN7440 
TRW 7440 

DM7441 Fairchild 7441 
Hitachi HD2518 
Mltsubishi M53241 
Signetics 7441 
TI SN74141 

DM7442 Fairchild 7442 
Hitachi HD2536 

HD7442 
!TT ITT7442 
Mtsubisnl M53242 
Motorola MC7442 
NEe Amenca ,uPB7442 
Raytheon 7442 
S:gnetics 7442 
TI SN7442 

SN7442A 

+ Discontinued 

Ie MASTER 1978 

Page Page Page Device . Source Device Page 

+DM7443 Raytheon .7443 DM7472 Hitachi HD2529 DM7490 
+DM7444 Raytheon 7444 HD7472 

DM7445 Fairchild 7445 ITT !TT7472 
ITT ITT7445 Mitsubishi M53272 
Mitsubishi M53245 Motorola MC7472 
Motorola, MC7445 Signetics 7472 
NEG America ,...PB~445 TI SN7472 
Raytheon 7445 TRW 7472 
Signetics 7445 DM7473 Fairchild 7473 
TI SN7445 Hitachi HD2515 
TRW 7445 ITT ITT7473 DM7491 

DM7446 Fairchild 7446 Mitsubishi M53273 
Hitachi HD2553 Motorola MC7473 
ITT 1TT7446 NEG America ,...PB7473 
Motorola MC7446 Signetics 7473 
Signetics 7446 TI SN7473 
TI SN7446 DM7474 Fairchild 7474 

SN7446A Hitachi HD2510 
DM7447 Fairchild 7447 HD7474 DM7492 

Hitachi HD2532 ITT ITT74,74 
ITT ITT7447 Mitsubishi M53274 
Mitsubishi M53247 Motorola MC7474 
Motorola MC7447 NEG America ,...PB7474 
NEG America ,...PB7447 Raytheon 7474 
Signetics 7447 Signetics 7474 
TI SN7447 TI SN7474 

SN7447A TRW 7474 
DM7448 Fairchild 7448 DM7475 Fairchild 7475 

ITT 1TT7448 Hitachi HD2517 DM7493 
Mitsubishi M53248 HD7475 I Motorola MC7448 ITT ITT7475 
Signetics 7448 Mitsubishi M53275 I TI SN7448' Motorola MC7475 

DM7450 Fairchild 7450 Signetics 7475 I Hitachi HD2506 TI SN7475 i 
HD7450 TRW 7475 I 

ITT ITT7450 DM7476 Fairchild 7476 

I 
Mitsubishi M53250 Hitachi HD2516 
Motorola MC7450 ITT ITT7476 DM7495 
NEG America ,...PB7450 Mitsubishi M53276 I 
Signetics 7450 Motorola MC7476 I II, SN7450 NEe America "P87476 
TRW 7450 Signetics 7476 

DM7451 Fairchild 7451 TI SN7476 
Hitachi HD2505 TRW 7476 

HD7451 DM7483 Fairchild 7483 
ITT ITT7451 Hitachi HD2535 DM7496 
Motorola MC7451 ITT ITT7483 
NEG Amenca ,...PB7451 Mitsubishi M53283 
Signetics 7451 Motorola MC7483 
TI SN7451 Raytheon 7483 
TRW 7451 Signetics 7483 

DM7453 Fairchild 7453 TI SN7483 
Hitachi HD2512 SN7483A 

HD7453 DM7485 Fairchild 7485 
ITT ITT7453 Hitachi HD7485 

I 
DMi5L60 

Mitsubishi M53253 Mitsubishi M53285, I DM75L63 
Motorola MC7453 Motorola MC7485 OM7535 
NEG America ,...PB7453 NEG America ,...PB7485 DM75491 
Signetics 7453 Signetics 7485 
TI SN7453 TI SN7485 DM75492 
TRW 7453 TRW 7485 

DM7454 Fairchild 7454 DM7486 Fairchild 7486 DM7551 
Hitachi HD2514 Hitachi HD2526, DM7560 

HD7454 HD7486 DM7563 
ITT I.TT7454 ITT ITT7486 DM7570 
Motorola MC7454 Mitsubishl M53286 I·DM7573 
NEC America ,...PB7454 Motorola MC7486 I Signetics 7454 NEG America ,...PB7486 
TI' SN7454 Raytheon 7486 I 
TRW 7454 Signetics 7486 I 

DM7460 Fairchild 7460 TI SN7486 I 
Hitachi HD7460 TRW 7486 ' +DM7574 
Mitsubishi M53260 DM7488 Intersil IM5600 

12521 Motorola MC7460 MMI 6230 
NEe America ,...PB7460 TI SN7488 I 
Signetics 7460 SN7488A I 

TI SN7460 DM7489 AMD C3101 , 
TRW 7460 SN7489 

DM7470 Fairchild 7470 Fairchild 7489 I 

ITT ITT7470 Mitsubishi M53289 i DM7577 
Mitsubishi M53270 MMI 6560 i 
Motorola MC7470 NEC MICro ,...PB2089 i DM7578 
Signetics 7470 Raytheon 7489 

I·DM7582 TI SN7470 TI SN7489 
DM7472 Fairchild 7472 TRW 7489 ! DM7588 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ; so compare the specifications conSidering your requirements, 

Fairchild 7490 
Hitachi HD2519 

HD7490 
iTT iTT7490 
Mitsubishi M53290 
Motorola MC7490 
S,gnetics 7490 
TI SN7490 

SN7490A 
TRW 7490 
Fairchild 7491 
ITT ITT7491 
Mitsubishi. M5329t 
Motorola MC7491 
NEG America p.PB7491 
Signetids 7491 
TI SN7491 

SN7491A 
, Fairchild 7492 
Hitachi HD2521 

HD7492 
ITT ITT7492 
Mitsubishi M53292 
Motorola MC7492 
Signetlcs 7492 
TI SN7492 

SN7492A 
TRW 7492 
Fairchild 7493 
Hitachi H02520 

HD7493 
ITT ITT7493 
Mitsubishl M53293 
Motorola MG7493 
Signellcs 7493 
TI SN7493 

SN7493A 
TRW 7493 
Fairchild 7495 
Hitachi HD2534 
ITT ITT7495 
Mitsubishi M53295 ~ 
Motorola MC7495 
Signetics 7495 
TI SN7495 

SN7495A 
Fairchild 7496 
Hitachi HD2546 

HD7496 
ITT ITT7496 
Mitsubishi M5329'6 
Motorola MC7496 -
Signetics 7496 
TI SN7496 
TRW 7496 
T! SN54L192 
TI SN54L193 
.NEC Micro ,...PB403 1462 
Motorola MC75491 
National DS75491 
Motorola MC75492 
National OS75492 
TI SN54173 
TI SN54192 
TI SN54193 
TI SN54164 
Harris HPROM1024A 
Intel M3601 
Intersil IM5603 I 

MMI 5300 1248 
National DM54S387 1264 
TI SN54S387 
AMD AM27S09 
Harris HM7602 1192 

HPROM1024 
Intersli iM5623 
MMI 5301 1248 
National DM54S287 1264 
NEC Micro /lPB403 1462 
TI SN54S28l 
Harris HM7602 1192 
TI SN54S188 
Harris HM7603 1192 
TI SN54S288 
TI SN54S301 

I TI SN54S188 

1999 



ICMASTER 
Ie Master I 

Page 
IC Master ,. Manufacturer i Replacement 

Page Device Source Device 

----------------------------
Manufacturer I Replacement 
Device ! Source DevIce 

Ie Master 
Page 

Manufacturer I Replacement 
Device ; Source Device Ie "81'''1 Page 

National Semiconductor 
(cont'd) 

OM8311 Fairchild 
Rnytheon 
Ti 

9311 
RC9311 
SN293; 1 
\1312 
9312 
RC9312 
SN29312 
9111'; 

I ~~:~;~~: ~~;:;::8 OM935 

i.DM8580 Fairchild 9395 OM936 

Raythaon 
i! 
Motorola 
Raytheon 
Ti 
Mot.orola 
Raytheon 
Ti 

Motorola 
Ravtheon 
Ti 
Motorola 
Raytheon 

RM935 
S~,!15835 

MC836 
RM936 
,St>i1&i336 
MC837 
RM9:37 
SNi5837 
MC844 
RM944 
SN1"B44 
MC845 
RM945 
SN15845 
MC8~6 

m.A~'46 

Sr~ 15846 
MC848 
RM948 
SNi5848 
MC849 
RM949 
SN15849 
Me85; 
HM951 
SN15851 
MC857 
RM957 
SN15857 
MCS58 
RM958 SN15858 
960; 
RF9601 
SN2960i 
9602 
RF9602 

OM7590 
OM7596 

.OM7597 

.DM7598 

DM75S9 

OM76L70 
DM76L97 

.DM76L99 

.OM7640 
OM77S295 
OM77S296 

.OM7795 

.OM7796 

tDrv178XX 
OM7800 
OM7810 
Oiv,7612 

.OM7893 

.OM7894 
OM8093 
OM8094 
OM8095 
OM8096 
OM8097 
OM8098 

.OM81L22 

.OM81S60 
OM8121 
OM8123 
DM8200 

.DM8213 

DM8214 
DM8220 
DM8280 

DM8281 

.OM8283 

OM8288 
OM8290 

OM8291 

.OM8296 
DM8300 

OM8301 

DM8309 

DM8310 

OM8311 

TI 
Ti 
Intersil 
MMI 
National 
TI 

!nters:~ 

MMI 
Nahonai 

t,!\'D 

MMI 
TI 
Ti 
Intersil 
MMI 
National 
National 
NEC Micro 
NEe Micro 
National 
MMI 
National 
Nat:ona! 
TI 
T! 

National 
National 
Tl 
TI 
TI 
TI 

TI 
TI 
TI 
Fairchild 

T: 
Signetics 
Fairchild 
Motorola 
Raytrleon 
Signetics 
TI 

T! 
Hitachi 
Fairchild 
Raytheon 
Signetics 
TI 
Falrchdd 
Raytheon 
SignBtics 
TI 
Fairchild 
~,Aotor()la 

Signetics 
Tl 
Signetics 
Fairchild 
Raytheon 
TI 
FairChild 
Raytheon 
T! 
TI 
AMO 
Fairchild 
Raytheon 
TI 
AMO 
TI 
AMD 
Fairchild 
TI 
AMO 
Fairchild 
naytheon 
TI 
AMD 

• Discontinued 

2000 

SN54165 
SN54S473 
IM5623 
5201 
OM75897 
SN54S287 
SN54S370 
IM5610 
5231 
OM75598 
AM27S0S 
m,f!599 
5561 
SN54S189 
SN54L164 
IM5623 
L5561 

1252 

1252 

OM8312 

DM8322 

OM85l60 
DM85L63 
OM85S228 
OM85S229 

DM54S189 1292 
087640 

.OM85S99 

tOM8500 uPB405 
JlPB425 
DM77S95 
5241 
DM77S96 
DS78XX 
SN55180 
SN5426 
SN54i6 
0855493 
0855494 
SN74125 
SN74126 
SN74365 
SN74366 
SN74367 
SN74368 
SN74L157 
93S47 
SN74251 
SN74S257 
N8269 
9311 
MC8311 
RC9311 
74154 
SN74154 
SN74LS253 
HD2525 
93176 
RC8280 
N8280 
SN74176 
93177 
RC8281 
N8281 
SN74177 
9383 
MC7483 
7483 
SN7483A 
N8288 
93196 
RC8290 
SN74196 
93197 
RC8291 
SN74197 
SN74196 
9300 
9300 
RC9300 
SN29300 
9301 
SN29301 
9309 
9309 
SN29309 
9310 
9310 
RC9310 
SN29310 
9311 

1466 
1281 tOM8501 

1252 
1281 .OM8510 

'.OM8530 

.OM8532 

.OM8550 

DM8551 
DM8560 

DM6563 

OM8570 

.OM8573 

.DM8574 

OM8577 

OM8578 

AMO 
Falrenllo 
Raytheon 
TI 
AW) 

Fairchild 
Raytheon 
T! 

AMD 
Fa·r,,'"·dd 

Raytheon 

TI 
Tl 

Harris 
Harris 
AMO 
TI 
Signet,cs 
Ti 
Signetics 
TI 
Signetics 
Ti 
Fairchild 
Motorola 
SignAtir.o; 

TI 
FairChild 
Motorola 
Signetlcs 
TI 

Motorola 
Signetlcs 
TI 
Falrchlid 
Motorola 
Signeties 
TI 
TI 
Fairchild 
Hitachi 
iTT 
Motorola 
Raytheon 
S;gnetics 
Ti 
Fairchild 
Hltacnl 
ITT 
MotOrola 
Raytheon 
Signetics 
TI 

Fairchild 
Motorola 
Raytneon 
Ti 
Fa!rchild 
Harris 
Intel 

Inters" 
MMI 
National 
S;gnetlcs 
TI 

Falrl:hiid 
Hams 
intel 
Intersi! 

MMI 
Nationa! 
TI 
AMO 
Harris 
TI 

Harris 
MMI 
SigneLcs 

! Motorola Me7495 

9316 
RC9316 
S"129316 
9322 
9322 
RC9322 
74154 

! 
I+OM8582 
i 

! 
!.OM8588 

I OM8590 

i.OM8597 
i 

I 
Sr-.:29322 
SN74L192 
SN74L193 
HM7681 
HM7680 
SN74S189 
SN74S189 
"7476 
SN7476 
7473 
SN7473 
7474 
SN7474 
9390 
MC7490 
74QO 

SN7490A 
9392 
MC7492 
7492 
SN7492A 

1220 i 
1220 I 

OM8598 

OM8599 

MC7493 
7493 
SN7493A 
9375 
MC7475 
7475 
SN7475 
SN74173 
9360 
HD2541 
ITT74192 
MC74192 
74192 
74192 
SN74192 
9366 
H02542 
ITT74193 
MC74193 
74193 
74193 
SN74193 
93164 
MC74164 
74164 
SN74164 
93416 
HPROM1024A 
3601 
IM5603 
6300 1252 
DM74S387 1264 
N82S126 
SN74S387 
93426 
HPROM1024 
3621 
IM5603 
IM5623 

! 

! 
I 

I 
OM86L70 
OM86L97 

I·OM86L99 

I.OM1l600 
I OM8601 

I ! 0tl.l13602 

.OM8640 

I 
OM8796 

.0M88XX 

I 
DM8810 
DM8842 

I OM8846 
I OM8847 I OM8848 
.0M8860 
.OM8862 

DM8893 
OM8894 
DM9093 

OM9094 

I
', DM9097 

DM9099 

DM930 

01.19300 

DM9301 

OM9312 

OM932 

OM9322 6301 1252 
DM74S287 1264 

119,1 OM9" 

51'-<745287 
AM27S08 
HM7602 
SN74S188 
HM7603 
6331 
N82S123 

1192

1 
1252 OM93415 

I OM935 

S,gnetics 
Ti 
Fallehild 
~.AMi 

TI 
Intarsi! 
T! ' 
Fairchild 
Raytheon 
Ti 
intBrs!! 
!VIMI 
National 
TI 

Intersil 
MMI 
TI 
AMO 

MMI 
TI 
TI 
Intersil 
Fairchild 
MMI 
National 
Motorolil 

AMO 
Fa.rcntlo 
Raytheon 
Signetics 
TI 
Atvi:J 
Fairchild 
Raytheon 
National 
Ti 

MMI 
National 

TI 
TI 
T! 

i'495 
SN7495A 
9341' 
"''''-10 
SN748301 
IM56DO 
8'-;748188 
93165 
74165 
SN74165 
IM5623 
6201 
DM85S97 
SN74S287 
8N74S370 
IM5610 
6231 
SN74S288 
AM27S03 
OM8599 
6561 
SN74S189 
SN74L164 
IM5623 
IM5S0; 

1252 

1252 

L6S61 I 
DM74LS189 1289 
MC8300 I 
9601 I 
~~~~01 II 

N8T22 
SN29601 

sec" 
9602 
RF8602 
088640 
SN74141 
6241 
OS88XX 

1252

1 

I 

OM937 

OM944 

DM945 

DM94':) 

OM948 

OM949 

OM951 

OM9567 
OM957 

OM958 

DM9601 

0M<3602 

OM962 

OM963 

OP8212 
DP8216 
OP8224 
OP8226 
OP8228 
DP8238 
OS0026 

TI 
National 
National 
National 
National 
MOiufoia 
Raytheon 
TI 
Motorola 
Raytheon 
TI 
Motorola 
TI 
Motorola 
Raytheon 

SN7426 
SN7442A 
SN7446A 
SN7447.A. 
SN7448 
OS75491 
0875492 
0875493 
OS75494 
tviC653 
RM993 
SN158093 
MC856 
RM9094 
SN158094 
MC855 
SN158'097 
MC852 
RM999 
SN158099 
MC830 
RM930 
SN15830 
9300 
RM9300 
SN29300 
9301 
SN29301 
9312 

SN29312 
MC832 
RM932 
SN15838 
9322 
RM9322 
54157 
SN29322 
MCa33 
R.M933 

I DS1488 

T! 
Motorola 
Raytheon 

AMD 
Raytheon 
Ti 
AMO 
Tl 

AMD 

Motorola 
Raytheon 
TI 
AMO 
Raytheon 

Ti 
Motorola 
Raytheon 

SI'~15833 

NEC Micro )J.PB2205 
Motoroia MC840 

1418

1 

DS1489 

OS1489A 

D51603 
053603 
OS3604 
OS3611 
OS3612 
053613 
083614 
DS36147 
OS36;77 
OS3645 
833647 
083650 
DS3651 

Bold face deVice numbers indicate manufacturers data is provided in the Ie Master on the pages noted 

Ti 

T: 
Motorola 
Raytheon 
TI 
Motorola 
Raytheon 
Ti 
Motorola 
Raytneon 
TI 
Motorola 
Ray1heon. 
TI 
Motorola 
Raytheon 
TI 
AMO 
Raytheon 
TI 
AM8 
Raytheon 

Raytheon 
TI 
Motorola 
Raytheon 
TI 
Motorola 
Raytheon 
T! 

RM961 
SN15861 
Me862 
RM962 
8N15862 
Me863 
IlM963 
SN15863 

NEe Micro }.lPB8212 
NEe Micro JlPB8216 
NEe Micro /.lPB8224 
NEe Micro /.lPB8226 
NEC Micro /.lPB8228 
NEe Micro J.LPB8238 
AMO MH0026 
ivioto(oia 
TI 
AMO 
Exar 
ITT 
Motorola 
Raytheon 
Signetlc5 
Silicon G 
TI 
AMJ 
Exar 
lIT 
Mo:crola 
Ravtheon 
Slgnetlcs 
Sd,con G 
TI 

Exar 
Signelics 
AMO 
AMO 
AMO· 

Slgnetics 
Signetics 
Sign8tics 
S'gnetics 
Motorola 
Motorola 
Motorola 
Motowla 
Motorola 
Motorola 

r~rv1H0026 

SN75369 
MC1488 
XR1488 
ITT1488 
MCi488 
RC1488 
MC1488 
SG1488 
SN75188 
MC1489 
XR1489 
iTT1489 
MC~489 

RC1489 
MC1489 
SG1489 
SN75189 
XR1489A 
MC'489A 
081603 
DS3603 
OS3604 
053611 
OS3612 
DS3613 

D53614 
0536147 
D5;16177 
D83645 
D:;3647 
MC3450 

I 
1804\ 
1810 I 1764 
1810 
1769 
1769

1 
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ALTERNATE SOURCE DIRECTORY 

~S:i~':cturer I =~~~emen~ Device 
IC Master Manufacturer I Replacement IC Master :::cturer I =~:ement Device 

IC Master Manufacturer I Replacement IC Master 
Page Device Source Device Page Page Device Source Device Page 

National Semiconductor OS75109 Motoroia MC75109 OS7534 Silicon G SG7534 OS8880 Signetics OS8880 

(cont'd) 
Raytheon RC75109 OS7535 Fairchild 7535 TI SN75480 
T! SN75109A Motorola MC7535 OS8889 Motorola MC3491 

OS751 19 AMO SN75110 OS75361 TI 8N75361A lOM2901A AMO AM2901A 

OS3652 Motorola MC3452 Fairchild 75110 0875364 TI SN75364 Fairchild F2901A 

OS3653 Motorola MC3432 ITT ITT75110 OS75365 Motorola MC75365 9409 

083674 Motorola MC3460 Motorola MC75110 TI 8N75365 NEe Micro IlPB2901 1850 

OS3675 Motorola 083675 Raytheon RC75110 OS7538 Motorola MC7538 Raytheon AM2901A 

OS3677 Motorola 083677 TI SN75110A 8ilicon G SG7538 Signetics N2901 1851 

083687 Motorola MC3487 OS75121 Fairchild 75121 OS7539 Motorola MC7539 IOM2902 AMO 2902 

0855107 AMO SN55107 Motorola MC8T13 Silicon G SG7539 Motorola MC2902 

Fairchild 55107 TI SN75121 OS75450 Fairchild 75450 NEe Micro }JPB2902 1850 

Motorola MC55107 OS75122 Fairchild 75122 Motorola MC75450 Raytheon AM2902 

Raytheon RM55107 Motorola MC8T14 Rayt!leon RC75450 IOM2909A AMO 2909 

TI SN55107B TI 8N75122 Signetics 75450 Motorola MC2909 

OS55108 AMO 8N55108 0875123 Fairchild 75123 8ilicon G SG75450 NEe Micro j.tPB2909 1850 

Fairchild 55108 Motorola MC8T23 TI SN75450 Raytheon AM2909 

Motorola MC55108 TI SN75123 OS75451 Fairchild 75451 IOM2911A AMO AM2911 

Raytheon RM55108 OS75124 Fairchild 75124 Motorola MC75451 Motorola MC2911 

TI 8N55108B Motorola MC8T24 Raytheon RC75451 NEe Micro iJ.PB291.1 1850 

0855109 AMO 8N55109 TI SN75124 Signetics 75451 Raytheon AM2911 

Fairchild 55109 OS75150 TI SN75150 Silicon G SG75451 INS1671 Western UC1671 

Rayltleon RM55109 OS75154 Fairchild 75154 TI SN75451 INS1771 Western FOl771 

TI SN55109A TI SN75154 OS75452 Fairchild 75452 INS2650 Signetics 2650 

OS55110 AMO SN55110 OS7520 AMO SN7520 Motorola MC75452 INS2651 Signetics 2651 

Fairchild 55110 ITT ITT7520 Raytheon RC75452 INS2656 Signetics 2656 

TI SN55110A Motorola MC7520 Signetics 75452 INS4001 Intel 4001 

OS55121 Fairchild 55121 Signetics 7520 Silicon G SG75452 INS4oo2 Intel 4002 

TI SN55121 Silicon G SG7520 TI SN75452 INS4oo3 Intel 4003 

OS55122 Fair6hild 55122 TI SN7520 OS75453 Fairchild 75453 

I 
INS4oo4 Intel 4004 

TI SN55122 OS75207 AMO SN75207 Motorola MC75453 INS4oo8 Intel 4008 

OS5520 AMO SN5520 Fairchild 75207 Raytheon RC75453 INS4oo9 Intel 4009 

T! SN5520 TI SN75207B Signetics 75453 INS8080A AMO 9080A 

OS5521 AMO SN5521 . OS75208 AMO SN75208 TI SN75453 I Intal 8080A 

TI SN5520 Fairchild 75208 OS75454 Fairchild 75454 I NEe Micro /-LPD8080AF 1736 

OS5522 TI SN5522 TI SN75208B Motorola MC75454 

I 
Signetics MP8080A 

OS5523 TI SN5522 OS7521 AMO SN7521 Raytheon RC75454 TI TMS8080A 

OS5524 AMO SN5524 Signetics 7521 Signatics 75454 INS8251 NEe Micro JLPD8251 . 1814 

Fairchild 5524 Silicon G SG7521 Silicon G SG75454 

j 
INsa255 NEe Micro J.LPD8255 1830 

MotorOla MC5524 TI SN7520 TI ~N75454 ISP-8A1600 Signatics iSP-8A/600 

TI ' S~5524 OS7522 ITT 1TT7522 OS75460 IT SN75460 LFl11 AMD LF111 

OS5525 AMO SN5525 MotorOla MCi522 OS7546. Motorola Mc754Ql Falrchlla ~AF111 
Fairchild 5525 Signetics 7522 TI SN75461 LF11508 PMI MUX-oa 958 

Motorola SN5525 Silicon G SG7522 OS75462 Motorola MC75402 MUX-88 962 

TI SN5524 TI SN7522 TI SN75462 LF12508 PMI MUX-oa 958 

OS5528 Fairchild 5528 OS7523 Motorola MC7523 OS75463 Motorola MC75403 MUX-88 962 

Motorola MC5528 Signetics 7523 TI SN75463 LF13508 PMI MUX-oa 958 

TI SN5528 Silicon G SG7523 OS75464 Motorola MC75404 MUX-88 962 

OS5529 Fairchild 5529 TI SN7522 TI SN75464 LF152 Oatel AM-435-1M 

Motorola MC5529 OS7524 AMO SN752'11 0575491 Fairchild 75491 LF155 AMO lF155 

TI SN5528 Fairchild 7524 Motorola MC75491 Fairchild JLAF155 

OS55325 AMO SN5·5325 ITT ITT7524 TI SN75491 Intersil LF155 

Motorola MC55325 Motorola MC7524 OS75492 Fairchild 75492 Motorola LF155 

Raytheon RM55325 Signetics 7524 Motorola MC75492 PMI OP-15 871 

TI SN55325 Silicon G SG7524 TI SN75492 " PM155 871 
·OS5534 Fairchild 5534 TI SN7524 OS75493 TI 8N75493 Raytheon LF155 

Motorola MC5534 OS7525 AMO SN7525 0875494 TI SN75494 TI LF155 

OS5535 Fairchild 5535 Fair?hild 7525 OS78oo TI SN55180 LFl56 AMO LFl56 

Motorola MC5535 ITT ITT7524 OS7820 AMO OM7820 Fairchild JLAF156 

085538 Motorola MC5538 Motorola MC7525 Signetics OS7820 Intersil LF156 

OS5539 Motorola MC5539 NPC SFC2525 TI SN55182 Motorola LF156 

OS55450 TI SN55450 Signetics 7525 OS7830 AMO OM7830 PMl 'OP_16 8n 
OS55451 . TI SN55451 Silicon G SG7525 Signetlcs 087830 PM156 8n 
OS55452 TI SN55452 TI SN7524 TI SN55183 Raytheon LF156 

OS55453 TI SN55453 0S7528 Fairchild 7528 087831 AMO OM7831 TI LF156 

OS55454 TI SN55454 ITT tTT7528 TI OS7831 LF157 AMO LF157 
OS55460 TI SN55460 tv'otorola MC7528 087832 AMO OM7832 Fairchild /-LAF157 
OS55461 TI SN55461 NPC SFC2528 TI OS7832 Intersil LF157 
OS55462 TI SN55462 Silicon G SG7528 OS7838 AMO OS7838 Motorola LF157 
OS55463 TI SN55463 TI SN7528 OS8640 Signetics SP360 PMI OP-17 882 

OS55464 TI SN55464 OS7529 Fairchild 7529 OS8641 Motorola 058641 PMl57 882 

OS75107 AMO SN75107 Motorola MC7529 OS88oo TI SN75180 Raytheon LF157 

Fairchild 75107 Silicon G SG7529 OS8820 AMO OM8820 TI LF157 
,ITT ITT75107 TI SN7528 Signetics OS8820 LF198 AMO LF198 

Motorola MC75107 OS75322 Ti SN75322 TI OS8820 LF211 A~O LF211 
Raytheon RC75107 OS75324 Raytheon RC75324 SN75182 Fairchild ~F211 

TI SN75107B TI SN75324 OS8830 AMO OM8830 LF255 AMO LF255 
OS75108 AMO SN74108 OS75325 AMO SN75325 Signetics OS8830 Fairchil<j J.LAF255 

Fairchild 75108 Fairchild 75325 TI SN75183 Intersll LF255 
ITT 1TT751 08 ITT ITT75325 OS8831 AMO OM8831 Motorola LF255 
Motorola MC75108 Motorola MC75325 TI OS8831 PMI OP-15 871· 

Raytheon RC75108 Raytheon RC75325 OS8832 AMO OM8832 PM255 871 
TI SN75108B Silicon G SG75325 TI OS8832 Raytheon LF255 

OS75109 AMO SN75109 TI SN75325 058837 Motorola MC3437 n LF255 
Fairchild 75109 OS7534 Fairchild' 7534 OS8838 AMO OS8838 LF256 AMO LF256 
ITT 1TT751 09 Motorola MC7534 Motorola MC3438 Fairchild IlAF256 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications conSidering your requiremen~s. 
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National Semiconductor 
(cont'd) 

LF256 

LF257 

Intersil 
Motorola 
PMI 

LF256 
LF256 
OP·1G 
PM256 

Raytheon LF256 
I, LF256 
AMD 
Fairchild 
Intersil 
MOt0~oi3 

PMi 

LF257 
uAF257 
LF257 
~.r:2~7 

OF .. 17 

877 
a77 

882 
PM257 882 

LF298 
LF311 
LF352 
lF355 

, I LF356 

lF357 

LF398 

LH0021 
LH0042 

LH0062 
LH2101 

LH2l08 
LH2110 
LH2111 

LH2201 
LH2211 
LH2301 

LH2308 
LH2310 
lH2311 

LH740 

LM0052 
LM100 

LM101 

LM102 

Raytheon 
TI 
AMD 
AMD 
Dale! 
AMD 
Fairchild 
Intersil 
Motorola 
PMI 

TI 
AMD 

Intersti 
Motorola 
PMI 

Raytheon 
TI 

AMD 
Fairchild 
Intersil 
Motorola 
PMI 

Rayll1eon 
TI 

AMD 
Datel 

LF257 
LF257 
LF298 
LF3ll 
AM-435-1C 
LF355 
)-tAF355 
LF355 
LF355 
OP-15 
PM355 
LI='355 
LF355 
LF356 
.I\C~"'&: 1"'" ~vv 

LF356 
LF356 
OP-16 
PM356 
LF356 
LF356 
LF357 
/lAF357 
LF357 
LF357 
OP-17 
PM357 
LF357 
LF357 
LF398 
SHM·LM·2 

BeCKman 8.33-21 
AD AD0042 
Inters;i LH0042 
AD AD528 
AMD LH2101 
intersii 
Intersll 
Intersil 
AMD 
!nters~ 

AMD 
AMD 
AMD 
intersil 
Intersil 
Inters>1 
AMO 
Intersil 
Fairchild 
Inte.rsil 
S.gnetics 
AD 
Inters:1 
NPC 
Silicon G 
AD 
AMD 
Fairchild 
Intersll 
Motorola 
NPC 
RCA 

Signetics 
Silicon G 
TI 
AMD 
Fairchild 
Intersii 

Lt-i2iGl 
LH2i08 
LH2110 
LH2111 
LH2111 
LH2201 
LH2211 
LH2301 
LH2301 
LH2308 
LH2310 
LH23~ 1 
LH2311 
/lA740 
LH740 
p.A740 

AD506 
LM100 
SFC2100 
SG100 
AD101 
LMiOi 
)-lA10i 
LM10i 
LM101 
SFC2101 
CA101 
CA748 
LM101 
SG101 
lM10~ 

LM102 

IlA102 
LM102 

• Discontinued 

871 
871 

817 
a77 

882 
882 

Manufacturer I Replacement 
Device ' Source Device 

IC Master I 
Page 

----------,------------------
L~~102 

LMi05 

LM10S 

lM107 

LM108 

LM109 

LMll0 

LM111 

lM112 

LM114 
L~""117 

LM118 

LM119 
LM120 
LM123 

LM124 

Motorola L!\.~11 0 
Sificon G SG102 
F airchlid )-tA 104 
Motorola LM104 
NPC SFC2104 
Raytheon LM104 
Silicon G 
11 
AMD 

SG1Q4 
LM104 
LM10S 

FairChild I'A.H)5 

!rnersli LM105 
Motorola LM105 
NPC SFC2105 
Raytheon LM105 
Silicon G 
TI 
AMD 
Raytheon 
TI 
AD 
AMD 

SG105 
lM105 
LM106 
LM106 
LM106 
AD741S 
LM107 

Fairchild /lA 107 
Intersi! LM107 
Motoioia Livl; 07 
NPC SFC2l07 
Raytheon U.A107 
RCA CA107 
SignetlCS LM107 
Silicon G SG107 
TI LM107 
AD AD108 
AMD 
Fa>rcndc 
Intersil 
Motorola 
PMI 

RCA 
Signetics 
SII;con G 
FairChlfd 

Intersil 
Motorola 

lM108 
)-tAiOa 
LM108 
LM108 
PM108 

CAiD8 
lM108 
SG108 

"Al0S 
LM109 
LMi09 

NPC SFC2109 
Raytheon LM109 
Signetlcs LM 1 09 
SiiicUII G SGi09 
TI LM109 
AMD LM110 
F=airct<lIa /J.A 110 
InterSl1 LM 11 0 

Motorola LMll0 
Si!!COr! G 
;..r\i18 
Fairchild 
Intersil 
Motorola 
NPC 
Raytheon 
RCA 
Signetics 

, Silicon G 
TI 
AMD 
Raytheon 
Silicon G 
PMI 
Motoro!a 
TI 
AD 
AMD 
RayttJ8un 
T! 

AM;) 
Silicon G 
Motorola 
Silicon G 
AMD 
Fairchild 
Intersl! 
Moto.ola 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 

SG 1 10 
LM111 

IlA111 
UJ,<11 

LM~ 11 
SFC2111 
LM111 
CAll1 
LMlll 
SG111 
LM111 
LMll2 
LM1l2 
SG1ll8 
MAT-01 
LM117 
LMi17 
AD518 
LM118 
LM118 

"JvI118 
LM119 
SG120 
LM123 
SG123 
LM124 
J.IA124 
LM124 
LM124 
LM124 
CAi24 
LM124 
SG124 
LM124 

I 
I 
I 
I 

I 
I 

858 

887 

Manufacturer I Replacement IC Master 
Device : Source Device Page 

LM1303 

LM1304 
LM1307 

I M1310 

LM1351 
LM139 

LM1391 

LM1394 

Uv1140 
LM140-05 
LM140-06 
LM140-08 
LM140-12 
LM1'!!0-15 
LM140-18 
LM140-24 
LM1408 
Lrv11414 

LM143 
LM1458 

Mntoro!a 
Raytheon 
Falrct:1:!d 
Fairchild 
Motorola 

E~ar 

Motorola 
RCA 
Sprague 
Motorola 
AMD 
F'airchild 
Motorola 
Raytl1€;on 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
RCA 
Motorola 
RCA 
Exar 
Silicon G. 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Datel 
MOioroia 
Raytheon 
TI 

MC1303 
RC4739 
p.A732 

/lAJ67 
MC1307 
MC1317 
XR1310 
MC1310 
CA1310 
ULN-2210 
MC1351 
LM139 
p.A 1 39 
LM139 
LM139 
CA139 
LM139 
SG139 
LM139 
MC1391 
CA1391 
MC1394 
CA1394 
XR'i46 

SG140-05 
SG140-06 
SG140-08 
SG140-12 
SG140-15 
SG140-18 
SG140-24 
DAC-IC8BC 
MC1414 
RC1414 
TL514 

Harris 
A~~D 

HA·2640 700 
~ 458 

Exar XR1458 
Fairchild 
Harris 
Motorola 
PMI 

/i-A1458 
HA·2655 
MC1458 
OP·14 
5551458 

Raytheon RC 1458 
RC4558 

RCA CA1458 
S;gn&tics rv1C~458 

Sihcon G 
Ti 

SGi458 
MC1458 

704 

844 
844 

LM148 'AMD LM148 
XR4741 

LM1488 

LM1489 

LM149 

LM1496 

LM1508 
LM1514 

Exar 
Harris 
tnters~i 

Motorola 

HA-4741 
LM148 
LM148 

, MC4741 
lM148 
XR1488 
MC1488 
DS1488 
MC1489 
DS14fl9 
LM149 
lM149 
/iA796 
MC1496 
MC1496 
SG1496 
DAC-IC88M 
MC1514 
RM1514 

735 

Manufacturer I Replacement Ie Master 
Device ' Source Device Page 

LM158 

LM1596 

LM160 
LM1611 
LM1612 
LM1613 
LM1614 
LM163 
LM163A 
LM1800 

LM1820 

LM1829 
LM1841 

LM193 

LM200 

LM201 

LM202 

LM204 

LM205 

LM206 

LM207 

S!gnetiCs 
TI 
Motorola 
Signetics 
Silicon G 
Fairchild 
National 
National 
National 
National 
National 
NatIOnal 
Exar 
Fairchild 
RCA 
Sprague 
Fairchild 
Sprague 
Fairchild 
Fairchild 
Motorola 
Sprague 
Signetics 
Tl 
intersil 
NPC 
Silicon G 
AD 
AMD 

SE532 
LM158 
MCi596 
MC1596 
SG1596 

IlA760 
DS1611 
OS1612 
D51613 
DS1614 
051603 
DS1604 
XR1800 

J.lA758 
CA758 
ULN-2244 
/lA720 
UlN·2137 
/lA787 
Ji.A2136 
MC1356 
ULN-2136 
LM193 

LM200 
5FC2200 
SG200 
AD20i 
LM201 

Fairchild IlA201 
Intersil LM201 
Motorola LM20i 
NPC SFC2201 
RCA CA201 

CA748 
Signetics LM201 
Sinco~, G SG2C~ 

TI 

AMD 
Fairchild 
Intersil 
Motorola 
Silicon G 
Fairchild 
Motorola 
NPC 
Ray.1heon 
Silicon G 
TI 
AMO 
Fairchild 
Intersil 
Motort)la 
NPC 
Ray1heon 
Silicon G 
Ti 
AMD 
Ti 
AD 
AMD 
Fairchild 
Inters.! 
Motorola 
NPC 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 

504 

Raytheon 
Exar 
MotorOla 
National 
Motorola 
National 
AMD 
Inters;1 
Fairchild 
Motorola 
Signetics 
Silicon G 
Datel 
Motorola 
Raytheon 
TI TL5l4 LM208 AD 

LM1558 AMD 
Exar 
FairChild 
HarriS 
Motorola 
PMI 

1558 
XR1588 

J.lA1558 
HA·2650 704 
MC1558 
PM1558 844 
55S1558 844 
RM1558 
CA1558 

Raytheon 
RCA. 
Signetics 
Silicon G 
TI 

Motorola 
Ray1heon 

MC1558 LM209 

AMD 
Fairchild 
Intersil 
Motorola 
PMI 
Raytheon 
RCA 
Signetics 
Silicon G 
Fairchild 
Intersii 
Motorola 
NPC 
Raytheon 
Signetics 

LM201 
LM202 

IlA202 
LM202 
LM210 
SG202 
/-iA204 
LM204 
SFC2204 
L~1204 

SG204 
LM204 
LM205 

IlA205 
LM205 
LM?O<; 
SFC2205 
LM205 
SG205 
LM205 
LM206 
LM206 
AD741J 
LM207 
/lA207 
LM207 
LM207 
SFC2207 
LM207 
CA207 
LM207 
SG207 
LM207 
AD208 
LM208 
/lA208 
LM208 
LM208 
PM208 
LM208 
CA208 
LM208 
SG208 

IlA209 
LM209 
LM209 
SFC2209 
LM209 
LM209 

SG1558 
MC1558 

LM158 LM158 
LM158 
RM4139 

Bold face device numbers Indicate manufacturers data is proVided In the Ie Master on the pages noted. 
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IIInufIcturer I Replacement IC Ma.ter Manufacturer I Replacement IC Master ManufaCturer I Replacement IC MISter Manufacturer I Replacement IC Master 
Devk:e Source Device Page DevIce Source Device Page DevIce Source Device Page ~vlce Source Device Page 

National Semiconductor LM301 AMD LM301 LM308 AD AD308 LM324 RCA CA324 
Fairchild J.LA301 AMD LM308 Signetics LM324 

(cont'd) Intersil LM301 Fairchild I-'A308 Silicon G SG324 
Motorola LM301 Intersil LM308 TI LM324 

LM209 Silicon G SG209 NPC SFC2301 Motorola LM308 LM3301 Motorola MC3301 

TI LM209 Raytheon LM301 PMI PM308 LM3302 Motorola MC3302 

LM210 AMD LM210 RCA CA301 RaytMeon LM308 Silicon G SG3302 

Fairchild J.LA210 Signetics LM301 RCA CA308 TI LM3302 

Intersil LM210 Silicon G SG301 Signetics LM308 LM339 AMD LM339 

Motorola LM210 TI . LM301 Silicon G SG308 Fairchild J.LA339 

Silicon G SG210 LM3011 RCA CA3011 LM3086 Fairchild /LA3086 Motorola LM339 

LM211 AMD LM211 LM3018 Fairchild J.LA3018 Motorola' MC338S Me3302 

Fairchild J.LA211 RCA CA3018 RCA CA3086 Raytheon LM339 

Intersil LM211 LM3019 Fairchild J.LA3019 LM3089 RCA CA3089 RCA CA339 

Motorola LM2l1 'RCA CA3019 LM309 Fairchild J.LA309 Signetics LM339 

NPC SFC2211 LM302 AMD LM302 Intersil LM309 Silicon G SG339 

Raytheon LM2ll Fairchild /LA302 Motorola LM309 TI LM339 

RCA CA2ll Intersil LM302 NPC SFC2309 LM340-10 TI LM340-l0 

Signetics LM211 Motorola LM3l0 Raytheon LM309 LM340-l2 Fairchild /LA7812 

Silicon G SG211 MC7912 Signetics LM309 Motorola MC7812 

TI LM211 Silicon G SG302 Silicon G SG309 Raytheon RC7812 

LM2111 Motorola MC1357 LM3026 Fairchild /LA3026 TI LM309 Signetics LM340-12 

RCA CA2111 RCA CA3026 LM310 AMD LM310 Silicon G SG340-12 

Signetics ULN2111 LM3028 RCA CA3028 Fairchild J.LA31 0 TI /LA7812 

Sprague ULN-2111 LM3039 RCA CA3039 Intersil LM310 LM340-12 

. LM2113 Sprague ULN-2l13 LM304 Fairchild /LA304 Motorola LM310 LM340-'15 Fairchild /LA7815 

LM212 AMD LM212 Motorola LM304 Silicon G SG310 Motorola MC7815 

Raytheon LM212 NPC SFC2304 LM311 AMD LM311 Signetics /LA7815 

LM216 AMD LM216 Raytheon . LM304 Fairchild J.LA311 LM340-15 

LM217 Motorola LM2l7 Silicon G SG304 Intersil LM311 Silicon G SG340"15 

TI LM217 TI LM304 Motorola LM311 TI /LA7815 

LM2l8 AD AD518 LM3045 Fairchild /LA3045 NPC SFC2311 LM340-15 

AMD LM2l8 RCA CA3045 Raytheon LM311 LM340-18 Fairchild /LA7818 

Raytheon LM218 Silicon G SG3045' RCA CA3l1 Motorola MC7818 

TI LM218 LM3046 Fairchild /LA3046 Signetics LM3l1 Raytheon RC7818 

LM219 AMD LM2l9 Motorola MC3346 Silicon G SG311 Signetics J.LA7818 

LM223 Motorola LM223 RCA CA3046 TI LM311 LM340-18 

LM224 AMD LM224 Silicon G SG3046 LM312 AMD LM312 Silicon G SG340-18 

Intersi! LM224 LM305 AMD LM305 Raytheon LM312 TI J.LA7818 

Motorola LM224 Fairchild J.LA305 LM3126 RCA CA3l26 I LM340-18 

~ytheon ·lM224 lotarsi] LM305 LM3.16_ AMD LM3l6 LM340-24 Fau:child 1lA7824 " ~ 
RCA CA224 Motorola LM305 -LM317 Motorola LM317 Motorola MC7824 

Signetics LM224 NPC SFC2365 TI LM3l7 Raytheon RC7824 

Silicon G SG224 Raytheon LM305 LM3l8 AD AD518 Sig!'l6tics /LA7824 

TI LM224 Silicon G SG305 AMD LM3l8 LM340-24 

LM239 AMD LM239 TI LM305 Raytheon lM318 Silicon G SG340-24 

Motorola LM239 LM3053 Fairchild /LA753 TI lM318 TI J.LA7824 
MC3302 RCA CA3053 lM319 AMD LM319 LM3<10-24 

Raytheon LM239 LM3054 Fairchild /LA3054 LM320 Motorola MC7905 ' LM340-5 Fairchild /LA7805 
RCA CA239 Motorola CA3054 Silicon G SG320 Motorola MC7805 

Signetics lM239 RCA CA3054 lM320-05 Motorola MC7905 Raytheon RC7805 
Silicon G SG239 lM306 AMD LM306 Silicon G SG320-05 Signetics J.LA7805 
TI LM239 Raytheon LM306 TI J.LA7905 LM340-5 

LM246 Exar XR246 TI lM306 lM320-06 TI J.LA7906 Silicon G SG340-05 
LM248 AMD LM248 LM3064 Fairchild /LA3064 LM320-08 TI f.LA7908 TI /LA7805 

Exar XR4741 Motorola, MC1364 LM320-l2 Motorola MC7912 LM340-5 
Intersil lM248 RCA CA3064 Silicon G SG320-12 LM340-6 . Fairchild J.LA7806 
Motorola LM248 Sprague ULN-2264 TI jJ.A7912 Motorola MC7806 

MC4741 LM3065 Fairchild I1A3065 lM320-15 TI I1A7915 ,Raytheon RC7806 
Raytheon LM248 Motorola MC1358 LM320-24 TI /LA7924 Signetics J.LA7806 

LM249 AMD lM249 RCA CA3065 LM320M-05 n f.LA79M05 LM340-6 
Intersil LM249 Sprague UlN-2l65 lM320M-06 TI ;..tA79M06 Silicon G SG340-06 

LM258 Motorola LM258 .LM3066 Fairchild I1A3066 . LM32OM-08 TI I1A79M08 TI lM340-6 
Raytheon lM258 RCA CA3066 LM32OM-12 TI J.LA79M12 LM340-8 Fairchild /LA7808 
Signetics lM258 LM3067 Fairchild I1A3067 LM32OM-15 TI J.LA79M15 Motorola MC7808 
TI lM258 RCA CA3067 LM320M-24 Signetics J.LA79M24 Raytheon RC7808 

LM2900 Fairchild J.LA29oo LM307 AD AD741J TI J.LA79M24 Signetics /LA7808 
Motorola lM2900 AMD LM307 LM320M05 Signetics /LA79M05 LM340-8 
Raytheon lM2900 Fairchild f.LA307 LM320M06 Signetics J.LA79M06 Silicon G SG340-08 

LM2901 Fairchild /LA2901 Intersil LM307 LM320M08 Signetics J.LA79M08 TI jJ.A7808 
Motorola lM2901 Motorola LM307 LM32OM12 Signetics J.LA79M12 ' LM340-8 

, 
Raytheon, LM2901 NPC SFC2307 LM320M15 Signetics J.LA79M15 LM3401 Motorola MC3401 
TI lM2901 Raytheon LM307 LM320M18 Signetics J.LA79M18 LM341-12 Motorola MC78M12 

LM2902 Fairchild J.LA2902 RCA CA307 LM320T06 Signetics /LA7906 LM341-15 Motorola MC78M15 
Motorola LM2902 Signetics LM307 , lM320T08 Signetics /LA7908 LM341-24 Motorola MC78M24 
Raytheon LM2902 Silicon G SG307 ,LM320T12 Signetics J.LA7912 LM341-5 Motorola MC78M05 
TI LM2902 TI LM307 LM320T15 Signetics IlA7915 LM341-6 Motorola MC78M06 

lM2903 TI LM2903 lM3070 Fairchild iJA780 LM320T18 Signetics IlA79l8 

I 

Signetics J.LA78M06 
LM2904 Motorola LM2904 RCA CA3070 LM320T24 Signetics J.LA7924 LM341:8 Motorola MC78MOa 

TI LM2904 Sprague ULN-2124 LM323 Fairchild SH0323 LM342-05 Motorola MC78M05 
LM293 Signetics LM293 LM3071 RCA CA3071 Motorola LM323 LM342-06 Motorola MC78M06 

TI LM293 Sprague ULN-2127 Silicon G SG323 LM342-08 Motorola MC78M08 
LM300 Intersil LM300 lM3072 RCA CA3072 LM324 AMD lM324 lM342-12 Motorola MC78M12 

NPC SFC2300 LM3075 Fairchild J.1A3075 Fairchild J.LA324 LM342-l5 Motorola MC78M15 
Silicon G SG300 Motorola MC1375 Motorola LM324 LM342-l8 Motorola MC78M18 

LM301 AD AD301 RCA CA3075 Raytheon LM324 LM342-24 Motorola MC78M24 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. , 

Performance details often differ, so compare the specifications conSidering your requirements, 
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Ie Master 
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---------_._----- ~:;7~-··---·~-;;."e()~ HF/M.~:'-,77,i4:' ----.---- i,l, LM7S;'1;---TS,,!iiCOn; SG7812 I National Semiconductor 

(cont'd) 

LM343 Harris HA-2645 
Motorola MC1439 

LM348 AMD LM348 
Exa; XR4741 

LM349 
Ltv1350 
LM351 
LM354 

+LM360 
LM3611 

+LM3612 

+1 M~f\1~ 

\+LM3614 

+lM3625 
+lM363 
+LM363A 
+LM367 
+LM376 

LM377 
LM380 
LM3900 

+LM3901 

LM3909 
LM393 

LM4250 

HaililS 
~}r;~~r0!3 

AMD 

National 
NPC 

Motorola 
Raytheon 

SrgnO!iCS 
TI 
Farr-chtld 
Sprague 
NatIOnal 
Sprague 
NHtionHI 

Sprague 
National 
Spragu9 
National 
National 
National 
Silicon G 
Fairchild 

NPC 
TI 

Sprague 
Sprague 
Fairchild 
Motorola 
Ra:r1I'hSOIi 
Motorola 
Raytheon 
Siliconix 
S,gnet.cs 
TI 
Fairchild 
Harris 
!ntorsi! 

8uhtron 
LM55107A Motorola 

N'Iiiona! 
LM55108A Mo;orola 

National 
LM5520 National 
LM5521 National 
LM5522 National 
LM5523 National 
LM5524 Motorola 

National 
LM5525 Motorola 

National 
LM5528 Motorola 

National 
LM5529 Motorola 

Natona! 
LM55325 Motorola 

National 
LM5534 Motorola 

l~at.0nai 

LM5535 Motorola 
National 

+LM5538 National 
LM5539 Motorola 

Nat~onill 

LM55450 Nat;onal 
lM55451 National 
LM55452 National 
lM55454 Nat:onal 
LM555 AMO 

F_ar 
Fairchild 

+ DIscontinued 

HA .. 4741 
L~}3dE' 

~v1C474i 

LJv134H 
LM349 
D8350 
OS75453 
SFC2524 
SFC2525 
LM358 
LM358 
RC413S 
LM358 
LM358 
fl.4760 
ULN-3611 
D83612 
ULN-3612 
1)~::;6i~ 

UlN-3613 
DS:i614 
UlN-3614 
OS3625 
OS3603 
083604 
SG305 
flA376 
._.V:~·'5 

SFC2376 
LM376 
UL~J 2278 
ULN-2280 
jJ.A3900 
MC3401 
RC3302 
MC3302 
MC3302 
LM3909 
LM393 
LM333 
pAne 
HA-2720 
U..Ad250 

UC4250 
Me5S107 
D555107 
MeS510a 
OS55108 
OS5520 
DS5521 
085522 
085523 
MC5524 
085524 
MC5525 
DS5525 
MC5528 
OSG528 
MC5529 
OS5529 
MC55325 
OS55325 
MC5534 
D35534 
MC5535 
OS5535 
055538 
MC5539 
085539 
D855450 
OS55451 
0855452 
DSS5454 
LM555 
XR555 
/iA555 

700 

735 

514 
504 
504 

984 

712 

504 

LM555 

LM556 

LM565 

LM566 
LM567 

LM709 

LM710 

LM711 

LM723 

I LM725 

I 
j ~Mn3 

I 
520 I 

I LM'" 

LM555 
Motorola MCt455 

MC1555 
Raytheon RC555 

RW555 
RCA CAS55 
SianatlC;S NF555 
Silicon G SG555 
Ti NE555 

AMO 
Exar 
Falrchiilj 
MotorOla 

Silicon G 
TI 

Motorola 
Signetics 
Signetlcs 
Exaf 
Signetics 
Fdlfc.;hilJ 
Fairchild 
Motorola 
NPC 
Raytheon 

Tl 
Falrchdd 
fv1otorola 
NPC 
Raytheon 

RCA 
S,gnetlCS 
Silicon G 
Ti 
FairChild 
Motorola 
NPC 
Raytheon 

RCA 
Siqr,&lic& 
Silicon G 
TI 
AMO 
Fairchild 
Inters;! 

NPC 
Raytheon 

RCA 
SGS 
Signetlcs 
Silicon G 
TI 
AMO 
Falfc"lld 
Inters:1 
PMI 

Raytheon 

AMD 
Fairchild 
Motorola 
Raytneon 

Sl~;rletics 
Silicon G 
TI 

AD 
AMD 
Fairchild 
imersJi 

Motorola 
NPC 
PMI 

SF'S55 
LM556 
XR556 
fJ.A556 
MC3456 
MC3556 
SG556 
NE556 
SE556 
LM565 
NE565 
NE566 
XR567 
NE567 
,.,.A703 
/iA709 
MC1709 
SFC2709 
RC709 
RM709 
/iA709 
j./.A709 
/iA710 
MC1710 
SFC2710 
Re7l0 
RM710 
CA7~G 

/iA710 
SG710 
/.lA7l 0 
f!A71l 
MC1711 
SFC2711 
RC711 
RM7ll 
CA7l1 
!J.A711 
8G711 

/1 A711 
723 
iJ.A723 
723 
~;.~,:: -'22 

SFC2723 
RC723 
RM723 
CA723 
L123 
/lA723 
SG723 
iJ.,l.723 
725 
/iA725 
8SS725 
PM725 
SSS725 
RC725 
Rt\~725 

733 
p.A733 
MC1733 
RC733 
RM733 
j.l.A733 
SG733 
I.1A731 
AD741 
741 
pA741 
SSS74 ~ 
741 
MC1741 
SrC2741 
OP-02 
PM741 
SSS741 

849 

i.M74h 

1 .. M7d? 

LM748 

LM75107A 

LM75108A 

LM7611 0 
LM75121 
LM75122 
LM7~123 

LM75124 
LM7520 
LM7521 
LM7522 
LM7523 
LM7524 

LM7525 

LM7528 

LM75324 
LM75325 

LM7534 

LM7535 

LM7538 

LM7539 

849 LM75450 

839 

lM75451 

LM75452 

LM75453 
LM75454 

LM78L05 

LM78L06 

LM78L08 

839 LM78~.1 <~ 

839 

"1 uA78L12 
",CA CA741 LM78L!5 Motc((}'a M~~78L15 

S:gnetics /lA 7 41 I' Signetics !J.A 78L 15 
Silicon G SG741 Silicon G SG?81 S 
TI f,A741 TI ;,:A78L15 
Motor,.,l:; M(:132fl l. ~l?Ai.l a M(ltorol,. MC78l18 
Sprague UL.I\;·2114 II Siilcon G SG7818 

UU~·2228 LM78L24 Motorola MC78L24 
AMO 

Inters!! 
Motorola 
PMI 

Raytheon 

RCA 
Sjgnetics 
Silicon G 
TI 
AMp 
FdlrdlJlu 
Intersil 
Motorola 
NPC 
Raytheon 

RCA 
Signetics 
Silicon G 

Motorola 
Nationai 
Motorola 
National 
MotorOla 
Motorola 
Motorola 
Motorola 
Motorola 
National 
Nat!onal 

NatIOnal 
National 
Mvloloia 
National 
MoiiJro!a 
National 
Motorola 
Natio:1al 

National 
National 
~Jot~)tc!a 

National 
Motoro!a 
National 
Motorola 
Natio;:al 
Motorola 
Nationa! 
Motorola 
National 
Motorola 
National 
Motcro!a 
National 
Motorola 
National 
Motoroia 
Motoro:a 
Nat~onal 

Motorola 
SigP8tics 
Silicon G 
Ti 
Siqn6lics 
TI 
Motorola 
5!gnetics 
SIlicon G 
TI 
t .. ~Oi.or(Jia. 
8ignetics 

747 

/.lA74 I 
558747 
MC1747 
OP·04 
PM747 
555747 
RC747 
RM747 
CA747 
jJ.A747 
SG747 
/.lA747 
748 
j..iA746 
748 
MC1748 
SFC2748 
RC748 
RM748 
CA748 
j./.A748 
SG748 
!J.A748 
MC75107 
0575107 
MC75108 
OS75108 
MG75110 
MC8T13 
MC8T14 
MC8T23 
MC8T24 
OS7520 
DS7521 
057522 
D87523 
MC7524 
OS7524 
MC75.25 
D87525 
MC7528 
087528 
~;/~C~529 
DS7529 
0575324 
MC75325 
0575325 
MC7534 
057034 
MC7535 
087535 
MC7538 
08"1538 
MC7539 
DS7539 
MC75450 
0$75450 
MC75451 
OS75451 
MC75452 
OS75452 
MC15453 
MC75454 
8575454 
MC78L05 
/lA78L05 
8G7805 
).I.A78L05 
/iA78L06 
/iA78L06 
M08L08 
p.A78LOB 
SG7808 
/iA78L08 
MC78L12 
,..A78L12 

844 
844 
844 

I 

I 

I 
I 

I 
I 

bU4! 
504 ! 

520 

LM7806 

LM7808 

LM7812 

LM7815 

LM1818 

LMl624 

LM7905 

LM7905.2 

LM7001) 

LM790B 

LM791~ 

LM791B 
LM7924 

MH0025 
MH0026 
MH0056 
MH7803 
MH8803 
MH8808 

MM1103 
MM1402 

MMi403 

MM1404 

SlgnAt.cs 
Silicon G 
Motorola 
Signftlics 
S,licon G 
TI 
Motorola 
Signetics 
Silicon G 
Motorola 
Signetics 
T! 

Motorola 
Signetics 
S;illX.H1 G 
TI 
Motorola 
Signetlcs 
Silicon G 
TI 
Motorola 
S:gnetics 
Sd!con G 

Mutoroia 
S:gnetlcs 

Ti 
Motorola 
$,gnetlcs 
TI 
Motorola 
Signetics 
Motorola 
Signetics 
TI 
lJutv(uia 

Signetics 
T! 
Motorola 
Signetics 
T! 
!\J.,)t0'-i')~~ 

Signetics 
TI 
Sigr.GtICS 
Motorola 
81gnetics 
·fl 

National 
National 
National 
National 
National 
Natio"81 
A~\I'D 
intersil 

Mostek 
Signetics 
AMD 

·SGS 
Signetics 

Synertek 
AMO 
AMI 
SGS 
S!gnetlcs 
Synertek 
AMD 
AMi 
SGS 
Signet;cs 
Synertek 

SG7824 
'Ie 7805 

1'~7805 

SG7805 
/iA7805 
MC780S 

/iA7806 
SG7806 
MC7808 
IlA7808 
IlA7808 
MC7B12 
,,",..1,7812 
0.::AIOIC,. 

/lA7812 
MC7815 
il·A7815 
SG7815 
,uA7815 
MC7818 
jlA78l8 
SG7Bi6 
f.lA7Bi8 
}J.A7918 
MC/824 

}J.A?824 
337324 
/iAi'b24 
Mel905 
,uA7905 
}J.A/905 
MC7905.2 
/iA79052 
MC7906 
}lA7906 
}J.A7906 
t,,1C790S 
,.,.A790B 
/lA790a 
MC7912 
/iA7912 
p.A7912 
~.~C7'~15 

jJ.A7915 
/iAi'9~5 

FA7S18 
MC7J24 
p.A7324 
I"A7924 
OS0025 
OS0026 
OS0056 
OS7803 
058803 
DS8808 
110, 
IM7501 

iM7512 
MK4007 
1103 
1~02 

M141 
1402 
2502 
SY1402 
1403 
S2503 
M136 
2503 
SY1403 
1404 
82504 
M130 
2f,{)4 

SY1404 

502 
503 
S03 
518 
518 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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IC Master 
Page 

National Semiconductor 
(cont'd) 

MM1702A Mostek MK3702 
MM2101 NEC Micro IlPD2111A 

Signetics 2101 
MM21 02 Fairchild 21021 

MM2102A 
MM2111 
MM2112. 
MM2316A 
MM233 

MM2521 

MM2522 
MM2533 

MM2708 

MM4232 
MM4240 
MM4280 
MM452 
MM455 

MM5025 
MM5026 
MM5027 
MM5054 

. MM5055 i 

MM5057 
MM5058 
MM506 
MM5060 
MM5062 
MM5966 
MM507 
MM5204 
MM5231 
MM5232 

MM5233 
MM5257 

MM5262 
MM5264 
MM5280 

MM5280A 
MM5281 
MM5290 
MM5303 

MM5387 
MM54COO 
MM54C02 
MM54C04 
MM54C08 
MM54Cl0 

Mostek 
Signetlcs 
TI 
NEC Micro 
Signetlcs 
Signetics 
NEe Micro 
Fairchild 

AMD 
Signetics 
Signetics 
AMD 
Signetics 
AMD 
EA 
Fujitsu 
Intel 
Mostek 
Motorola 
TI 
Mostek 
AMI 
NEe Micro 
Siliconl~ 

Siliconix 
National 
AMI 
Signetics 

AMI 
intefsil 
Synertek 
Synertek 
Synertek 
AMI 
AMD 
AMD 
Signebcs 
Signetics 
AMI 
Signetics 
AMD 
Signetics 
AMI 
AMI 
AMI 
Mostek 

AMI 

21022 
MK4102 
2102 
TMS4035 
IlPD2102A 
2111 
2112 
IlP02316A 
3414 
3415 
AM2521 
2521. 
2522 
AM2533 
2533 
2708 
EA2708 
MB8518 
2708 
MK2708 
MCM2708 
TMS2708 
MK2500 
S8614 
/lP0411 
SI452 
SI455 
CD40XX 
S2512A 
2512 
2525 
S1865 
lM7780 
SY2825 
SY282!3 
SY2827 
S2181 
5055 
5057 
2533 
2506 
S2181 
2532 
5056 
2517 
S5204 
S5232 
S5232 
MK2500 
MK2503 
MK2600 
S3514 

Mostek MK4104 
Motorola MCM2141 
TI TMS4044 
Nbrtec 6003 
Nortec 6003 
Intersil 7280 
Signetics 2680 
NEe Micro IlP0411 
NEe Micro /lP0411 
Signetlcs 2690 
GI AY3-1014A 

AMI 
Harris 
i-larris 
Harris 
HarriS 
Harris 

AY3-1015 
AY5-1013A 
Sl998 

MM54Cl07 Harris 
MM54C14 Harris 

HD54COO 
rlD54C02 
HD54C04 
HD54C08 • 
HD54Cl0 
HD54Cl07 
HD54C14 
MC14584 
HD54C151 
HD54C154 
HD54C157 
HD54C160 

Motorola 
MM54C151 Harris 
MM54C154 Harris 
MM54C157 Harris 
MM54C160 Harris 

+ Discontinued 

1481 

1375 

1057 

1375 
1375 

ALTERNATE SOURCE DIRECTORV1~' 

MM54C160 Motorola 
MM54C161 Harris 

Motorola 
MM54C162 Harris 

Motorola 
MM54C163 Harris 

Motorola 
MM54C164 Harris 

Motorola 
MM54C165 Harris 

Motorola 
MM54C173 Hams 

Motorola 
MM54C174 Harris 

Motorola 
MM54C175 Hams 

Motorola 
MM54C192 Harris 
MM54C193 Harris 
MM54C195 Hams 
MM54C20 Harris 
MM54C221 Harris 
MM54C30 Harris 
MM54C32 Harris 
MM54C42 Harris 
MM54C48 Harris 
MM54C73 Harris 
MM54C74 Harris 
MM54C76 Harris 
MM54C83 Harris 
MM54C85 Harris 
MM54C86 Harris 
MM54C90 Harris 
MM54C901 Harr:s 
MM54C902 Hams 
MM54C903 
MM54C904 
MM54C906 
MM54C907 
MM54C914 
MM54C922 
MM54C923 
MM54C925 
MM54C926 
MM54C927 
MM54C928 
MM54C93 
MM54C95 
MM551 
MM55104 
MM55106 
MM55114 
MM55116 
MM552 
MM555 
MM5555 
MM5556 
MMS823 
MM5824 
MM5837 

HarriS 
Hams 
Hams 
Hams 
Hams 
Harris 
Hams 
Harris 
Hams 
Harris 
Hams 
Harris 
HarriS 
AfI.:\l 
Motorola 
Motorola 
Motorola 
Motorola 
Siliconix 
Siliconix 
Nitron 
Nitron 
GI 
GI 
AMI 

MM70C95 Harris 
MM70C97 Hams 
MM74COO Harris 

RCA 
MM74C02 Harris 

RCA 
MM74C04 Fairchild 

HarriS 
Mitel 
.Motorola 
National 

IC Master 
Page 

MC14160 
HD54C161 
MC14161 
HD54C162 
MC14162 
HD54C163 
MC14163 
HD54C164 
MC14164 
HD54C165 
MC14165 
HD54C173 
MC14076 
HD54C174 
MC14174 
HD54C175 
MC14175 
HD54C192 
HD54C193 
HD54C195 
HD54C20 
HD54C221 
HD54C30 
HD54C32 
HD54C42 
HD54C48 
HD54C73 
HD54C74 
HD54C76 
HD54C83 
HD54C85 
HD54CM 
HD54C90 
HD54C901 
rlD54C902 
HD54C903 
HD54C904 
HD54C906 
HD54C907 
HD54C914 
HD54C922 
HD54C923 
HD54C925 
HD54C926 . 
HD54C927 

·HD54C928 
. HD54C93 
HD54C95 
MX52D 
MC145104 
MC145106 
MC145104 
MC145106 
81552 
SI555 
NCM1183 
NC1184 
AYl-2006 
AY1-1006 
S2688 
HD70C95 

. HD70C97 
HD74COO 
CD4011 
HD74C02 
CD4001 
F4069 
HD74C04 
SIL4069 
MC14069 
CD4069 

NEe Amenca IlPD4069 
RCA CD4069 
Solitron 
8SS 
Ti 
Toshiba 

MM74C08 HarriS 
RCA 

MM74Cl0 Harris 
RCA 

MM74C107 Harns 
MM74C14 Harris 

Motorola 
National 

CM4069 
SCL4069 
TP4069 
TC4069 
HD74C08 
CD4081 
HD74Cl0 
CD402~ 

HD74C107 
HD74C14 
MC14584 
CD40106 
CD4584 

Manufacturer I Replacement 
Device ' Source Device 

IC Master 
Page 

MM74C14 RCA 

SSS 
MM74C151 HarriS 
MM74C154 Harris 
MM74C157 Hams 
MM74C160 Fairchild 

Harris 
Motorola 

MM74C161 Fairchild 
Harris 
Motorola 
SSS 

MM74C162 Fairchild 
Harris 
Motorola 
SSS 

MM74C163 Fairchild 
Harris 

. Motoroia 
SSS 

MM74C164 HarriS 
Motorola 

MM74C165 HarriS 
Motorola 

MM74C173 Fairchild. 
Harris 
Mitel 
Motorola 
National 
RCA 
Solitron 
SSS 
TI 

MM74C174 Fairchild 
Harris 
Motorola 

MM74C175 Fairchild 
Harris 
Motorola 

MM74C192 Fairchild 
Harris 
National 
RCA 

MM74C193 Fairchild 
Harris 
National 
RCA 

MM74C195 Fairchild 
Harris 

MM74C20 Harris 
RCA 

MM74C200 RCA 
MM74C221 . Harris 

RCA 
MM74C30 

MM74C32 

. MM74C42 

MM74C48 
MM74C73 
MM74C74 

MM74C76 

MM74C83 

MM74C85 

Harris 
RCA 
Harris 
RCA 
Harris 
RCA 
Harris 
Harris 
Harris 
RCA 
Harris 
RCA 
Harris 
RCA 
Fairchild 
Harris 
Motorola 
RCA 
SSS 
Toshiba 

MM74C86 Fairchild 
Harris 
Mitel 
Motorola 
National 

RCA 

Solitron 
SSS 

CD40106 
CD4016 
SCL4584 
HD74C151 
HD74C154 
HD74C157 
F40160 
HD74C160 
MP14160 
F40161 
HD74C161 
MC14161 
SCL4160 
F40162 
HD74C162 
MC14162 
SCL4162 
F40163 
HD74C163 
MC14163 
SCL4163 
HD74C164 
MC14015 
HD74C165 
MC14021 
F4076 
HD74C173 
SIL4076 
MC14076 
CD4076 
CD4076 
CM4076 
SCL4076 
TP4076 
F40174 
HD74C174 
MC14174 
F40175 
HD74C175 
MC14175 
F40192 
HD74C192 
CD40192 
CD40192 ' 
F40193 
HD74C193 
CD40193 
CD40193 
F40195 
HD74C195 
HD74C20 
CD4012 
CD4061 
HD74C221 
CD4098 
HD74C30 
CD4068 
HD?4C32 
CD4071 
HD74C42 
CD4028 
HD74C48 
HD74C73 
HD74C74 
CD4013 
HD74C76 
CD4027 
HD74C83 
CD4008 
F40085 
HD74C85 
MC14585 
CD4063 
SCL4585 
TC4585 
F4070 
HD74C86 
SIL4070 
MC14507 
CD4070 
CD4507 
CD4030 
CD4070 
CM4070 
SCL4030 
SCL4070 

The manufacturers report their devices can be used as direct replacements. 

~:~~:cturer I ~~~~~ement Device 

MM74C86 TI 
. MM74C89 Fairchild 

Hams 
MM74C90 Harris 
MM74C901 Harris 
MM74C902 Harris 
MM74C903 Harris 
MM74C904 HarriS 
MM74C906 Harris 
MM74C907 Harris 
MM74C914 HarriS 
MM74C920 AMI 

Harris 
NEe Micro 

MM74C922 Harris 
MM74C923 HarriS 
MM74C925 Harris 
MM74C926 Hams 
MM74C927 Harris 
MM74C928 Hams 
MM74C929 Harris 
MM74C93 ' HarriS 
MM74C930 Harris 
MM74C95 Harris 
MM74S157 Harris 
MM74S289 NEC Micro 
MM80C95· Harris 
MM80C97 . Fairchild 

MM80C98 
+NHOOOll 

j+NH00016 
+NH00017 

I+NH00018 
:+Sr,,13611 

Harris 
Motorola 
Fairchild 
Fairchild 

Fairchild 
Fairchild 
Fairchild 
National 

NEe America 

IlPB 10100 Fairchild 
Motorola 
Plessey 
Signetics 

IlPB10101 Fairchild 
Hitachi 
Motorola 
Plessey 
Signetics 

IlPB10102 Fairchild 

/lPB10105 

Hitachi 
Motorola 
Plessey 
Signetics 
Fairchild 
Motorola 
Plessey 
Signetics 
Fairchild 
Hitachi 
Motorola 
National 
Plessey 
Signetics 

/lPB10106 Fairchild 
Hitachi 
Motorola 
National 
Plessey 
Signetics 

!,PB1 01 07 Fairchild 
Hitachi 
Motorola 
Plessey 
Signetics 

",PBi 01 09 Fairchild 
Hitachi 
Motorola 
National 
Plessey 
Signetics 

!-LP81 011 0 Fairchild 
Hitachi 
Motorola 
Plessey 

TP4507 
4725 
HD74C89 
HD74C90 
HD74C901 
HD74C902 
HD74C903 
HD74C904 
HD74C906 
HD74C907 
HD74C914 
S5101 
HM6551 
IlP05101 
HD74C922 
HD74C923 
HD74C925 
HD74C926 
HD74C927 
HD74C928 
HM6508 
HD74C93 
HM6518 
HD74C95 
HD74C157 
/lPB2089 
HD8OC95 
F40097 
HD80C97 
MC14503 
F40098 
SH2001 
SH2002 
SH2200 
SH2200 
SH2200 
D83611 

F10100 
MC10100 
SP10100 
10100 
Fl0101 
HD10101 
MC10101 
SP10l01 
10101 
Fl0102 
HD10102 
MC10l02 
SP10102 
10102 
F10103 
MC10103 
SP10l03 
10103 
Fl0105 
HD10105 
MC10105 
DM10105 
SP10105 
10105 
Fl0106 
HD10l06 
MC10106 
DM10106 
SP10106 
10106 
Fl0107 
HD10107 
MC10l07 
SP10107 
10107 
Fl0109 
HD10109 
MC10109 
DM10109 
SP10109 
10109 
Fi0 1 10 
HD10110 
MC10110 
SP10110 

1041 
1175 
1438 

1180 

1181 

. I 

Performance details often differ. so compare the specificabonsconsidering your requirements. 
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Ie MASTER 
ManufactUrer i Replacement IC Master 
Device ' Source Device Page 

NEe America (cofit'd) 

/JCP81Oil0 S,gnetlc:; 10\',0 
J.lPB10111 Fairchild Fl0111 

HI!achi H01 01 i 1 
Motorola Mel 0141 

National DM 10111 
Pi6SS6y SP~0111 

c..1'j!'1ot!r.c: 1ft1" 

uPS; 0115 FairchilQ Fl0115 
f\!-otorc:a Me i 01 ~ 5 
N~ tl(ina~ [)~;1 ~ ('; ~ 

Pi~~:~e\j SP~ (\i" 5 

S!gne11cs 1 01 ~ 5 

Htachl 
~.10!oro!a 

t-13nopal 
Piessey 
S;gnet~cs 

p.PB10118 Fairchild 

r\i1litor{)la 

Nat,ol1C1i 

Piessey 
Signetics 

p.PB10124 Fa,rchlld 
Hltach, 
Motorola 

P1essey 
:'),g,'ot'C5 

"PB10131 Fairchdd 
Hitachi 
Motoro'a 

PJC~ssev 

Signetics 
"PS10133 Fairchild 

Hitach, 
Motorola 

I"P810148 

"PB10158 

;.tP81016 1 

Hitachi 
Piessey 

T: 

F~lrchlld 
Mc·,}'ola 

r-a!fchdd 

H!tacnJ 

S,gil81,CS 

F::ii;C~!!d 

r1'tach, 

Motorola 

S!gn0tlC!) 

F 3::C'1IJU 

HItachi 
Motorola 
Plessey 
Sq:;et!cs 

Falrct'JI!d 
H,tach, 

Motorola 

Hltacil1 

• Discontinu",ej 

HDii)117 
~(;1l):i7 

DM10117 
SPi0117 
10117 
F10118 
HD10118 
MG1Ul1ti 

DM10118 
SP10118 
10118 
F10124 
H010-24 
MC10124 
DM10124 
SPi0124 
10124 
F10131 
H010131 

Mel013' 
SP1Q;8' 
10131 

Fl0133 
H[i1(':' 33 
MCID1:;3 
<:;P'01'\"< 

10133 

SNl 01 02 
\,1Cl0144 
"""1 ()144 

RCi 01 44 
1(,,4!. 

S\il0144 

HDi 0148 
S;:;1'~ '48 

SN10148 
Fl0158 
MC101C,8 
1'0158 
Fl0161 
HDi0161 

""U016' 

10161 
Fl0i62 
H[il0162 
MC10162 

1011',2 
F \0 164 
H[)10,64 
fI.~C1C~t34 

SP10164 

HD10174 
MC10174 
SP10174 

SI'\ 10' 74 
Fl0180 

HD'0180 
MClO'BO 
SP1D~80 

10180 

HOW181 

I,P810181 Motorola 
Piessey 
S'gnetlcs 

ilP874riOO Fairchild 
National 
Raytheon 
Signebcs 
TI 

L.PB74HOl Fairchild 
ITT 
National 
Rayt~eon 

S'gnetics 
T! 

,uPB74H04 Fairchild 
ITT 
Nationa: 
Raytheon 
Signetics 
TI 

/-lPB74Hl0 Fairchild 
ITT 
National 
Raytheon 
Signetics 
TI 

Il~B74H20 Fairchild 
ITT 
National 
Raytneon 
Signetics 
Ti 

/-lP874H30 F"mUI!iu 
ITT 
National 
Signet!cs 

"PB74H40 Falrch!ld 
iTT 
NatIOnal 
Raytheon 
Sigpet!cs 
TI 

/lPB74H51 Fairchl'd 
ITT 
National 
SIgnetlcs 
TI 

""PB74LSOO Falrchlla 
ITT 

Motorola 
National 

S,gn6tlcs 
TI 

,u PB7 4LS02 Falrcr,'iQ 
IT: 
Motorola 
Nahonal 
Raytneon 
Signetics 
Ti 

!,PB74LS03 Fa.rchi!d 
ITT 

MotorOla 
National 
Raytheon 
S,gnst,cs 
TI 

pP874LS04 Fa!:'r::nda 
iTT 
MotorOla 
Nat',-,nal 
Ray:heo,> 
SlgnetlCs 
TI 

tlP874LS05 FairChild 

'TT 
Votorola 
National 
Raytheon 
Signetics 
Tl 

tlPB74LS08 Fairchild 
ITT 
Motorola 

IC Master 
Page 

M(;10181 
SP10181 
10181 
i'4riOO 
DM74HOO 
74HOO 
74HOO 
SN74HOO 
74H01 
ITT74HOl 

OM74H01 
74H01 
74HOl 
SN74H01 
74H04 
ITI74H04 
OM74H04 
74H04 
74H04 
SN74H04 
74H10 
ITT74Hl0 
DM74Hl0 
74Hl0 
74Hl0 
SN74Hl0 
74H20 
ITT74H20 
DM74H20 
74H20 
74H20 
SN74H20 
74H30 

ITT74H30 
OM74rl30 
74H30 
SN74H30 
74H40 
iTT74H40 
OM74H40 
74H40 
74H40 
SN74H40 
74H5' 
ITT74H51 
DM74H51 
74t1:) 1 

SN74H51 
74LSOO 
ITT74LSOO 
SN74LSOO 
OM74LSOO 

74LSOO 
SN74lS00 
74LS02 
!TT74LS02 
SN74LS02 
OM74LS02 
74L802 
74LS02 
SN74LS02 
74LS03 
ITT74LS03, 
SN74LS03 
OM74LS03 
74LS03 
74LS03 
SN74LS03 
74LS04 

, ITT74LS04 
8N74LS04 
DM74LS04 
74[S04 
74lS04 
SN74LS04 
74LS05 
ITT74LS05 
SN74LS05 
OM74LS05 
74LS05 
74LS05 
s~a4LS05 

74LS08 
iTI74LS08 
SN74LS08 

Manufacturer i Replacement 
Device ' Source Device 

Ie Master 
Page 

pP874LS08 Nallonal 
Raytneon 

J.lPB74LS10 Fairchild 
ITT 
Motorola 
Nationa! 
Raytheon 
Signetics 
11 

/-lPB74LS 1 09Falrchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

/-lPB74LS11 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signelic::. 
TI 

/-lP874LS112Faifchiid 
ITT 
National 
Raytheon 
Signetics 
TI 

/-lPB74LS113Fa,rChild 
ITT 
National 
Raytheon 
Signetics 
Tt 

IlPB74LS138AMO 
Fairchild 
ITT 
Motorola 
NatIOnal 
Raytheon 
Signetics 
TI 

).LPB7 4LS 139AMO 
Fairchlid 
ITT 
MOlOrola 
National 
Raytheon 
Signet,cs 

IlPB74LS151AMO 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

J.lPB7 4LS 153AMO 
Fairchild 
iTT 
Motorola 
Nationa: 

Raytheon 
Sign8t;cs 

Ti 

"PB7 4LS 155Falrchdd 
iTT 
MotorOla 
National 

Raytt'eon 
Signetlcs 
TI 

;.tPB74LS157AMD 
Fairchild 
ITT 
Motorola 
Nat;Qnal 
Raytheon 
Signetics 
Ti 

p.P874LS161 AMD 
Fairchild 

DM74LS08 
'74L808 
'74L808 
8N74LS08 
74L51 0 
ITT74LS10 
SN74LS10 
DM74LS10 
74LS10 
741. 810 
SN74LS10 
74L8109 
lTT74[S109A 
SN74LS109 
OM74LS109 
74L8109 
74LS109 
SN74LS109 
74LS11 
ITT74LS11 
SN74LS11 
OM74LS11 
74LS11 
74LSll 
SN74L811 
74LSl12 
ITI74LS112 
OM74LS112 
74LS112 
74LS112 
SN74LS112 
74LS113 

DM74L8113 
74LS113 
74L8113 
SN~4LS113 

SN74LS138 
74LS138 
ITT74LS138 
SN74LS138 
OM74LS138 
74L5138' 
74LS138 
SN74LS138 

, SN74LS139 
74LS139 
tTI74LS139 
SN74LS13i1 
DM74LS139 
74LS139 
74LS139 

SN74LS151 
74LS151 
!TT74~S151 

SN74LS151 
OM74LS151 
74LS151 
74L5151 
SN74LS151 
SN74LS153 
74LS153 
iTT74LS153 
SN74LS153 
D'v'74L8153 
74L8153 
74LS153 
SN74LS153 
74LS155 
!TT74LS155 
SN74LS155 
DMT4(5155 
74L.S155 
74LS155 
SN74LS155 
SN74LSH5Z 
74LS157 
ITT74LS157 
SN74LS157 
OM74LS157 
74L5157 
1,1lS'57 
SN74L5157 
SN74l SHi'l 
74LS161 

:~:::cturer i ~~~ement Device 
Ie Master 

Page 

}iPB74L.S1611TT 
MotOrola 
National 
Raytheon 
Signetics 
TI 

l.lPB74LS164AMD 
Fairchild 
ITT 

ITT74LS161 
SN74lS161 
DM74LS161 
i,iLS161 
74LS161 
SN74LS161 
5N74LS164 
74LS164 
iTT74LS164 

Motorola SN74LS164 
National DM74LS164 
Raytheon 74LS164 272 
5iqnetics 7 4LS 164 
Ti SN74LS164 

IlPB74LS175AMO SN74LS175 
Falrch,!d 74L8175 
ITT iTT74LS175 
Motorola SN74LS175 
National OM74L.S175 
Raytneon 7 4lS 175 
Signetics 74lS175 
TI SN74LS175 

/-lPB74LS192AMD SN74LS192 

!Ti 
Motorola 
National 
Raytheon 

l ~:gnetlcs 

).!PB74LS193AMO 

iTTl4~S192 

SN74LS192 
OM74L.St92 
74LS192 
74LS192 
SN74LS192 
SN74LS193 
74LS193 I ~a,,,child 

'

I, 

Motorola 
National 
Raytheon 
Sgnet,cs 
TI 

fiPB74LSHf4AMD 
FaircnJld 
ITT 
MotOrola 

Raytneon 
S'gnet!cs 
T! 

/-lPB74LS195AMD 

ITT 
MotolOia 

I 
Raytheon 
Signetics 
Ti 

I, .... P874LS20 F~i~chdd 
ITT 
Motorola 
NatiOnal 
Raytheon 
SignetlCS 
Ti 

I.tPB74LS21 Fairchild 
ITT 
Motorola 
National 
Raytheon 
SignetlCS 
T: 

IlPB74LS25tAMD 

iTT 
MotorOla 
National 
Raytheon 
Signetics 
Tl 

/-lPS74LS253AMD 
Fairchild 
ITT 
Motorola 
National 

Raytheon 
Signetics 

VPB74l.S257 AMD 
Fairchild 
:TT 
Motorola 

SN74LS193 
UM14LSi93 
74L$193 
74:,S'93 
Si'i74LS193 
SN74 cS194A 
74LS194 
r;T74~Si94A 

SN74l_S194 
74LS~94A 

74LS194A 
SN74i.S194A 
SN74LS195A 
74LS195 
iTT74LS195A 
9,,/41.5195 
74LS195A 
74LS195A 
SN74LS195A 

ITT74LS20 
SN74LS20 
DM74LS20 
74lS20 
74LS20 
SN74LS20 
74[821 
ITT74LS21 
SN74LS21 
DM74LS21 
74LS21 
74LS21 
SN74LS21 
SN74LS251 
74L8251 
ITI74LS251 
SN74LS251 
OM74LS251 
74L8251 
74LS251 
SN741_S251 
SN74LS253 
74LS253 
ITTi' 4LS253 
8"4741.$253 
DIJ,14L8253 
7418253 
?:4LS253 
SN74LS253 
SN71; .. S257 

74L8257 

SN74LS257 

Bold face deVice numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 
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NEe America (cont'd) 

JlPB7 4LS25 7Natlonal 
Raytheon 
Signetics 
TI 

JlPB74LS258AMD 
Fairchild 
ITT 

Motorola 
National 
Raytheon 
Signetics 
TI 

JlPB74LS27 Fairchild 
ITT 
Motorola 
National 
Raytheon 
S'ignetics 
TI 

JlPB74LS279Fairchiid 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Ti 

JlPB74LS295Fairchiid 
Motorola 
Raytheon 
Signetics 
TI 

JlPB74LS30 Fairchild 
ITT, 
Motoro!a 
National 

DM74LS257 
74LS257 
74LS257 
SN74LS257 • 
SN74LS258 
74LS258 
ITT74LS258 
SN74LS258 
DM74LS258 
74LS258 
74LS258 
SN74LS258 
74i.S27 
ITT74 LS27 
SN74LS27 
DM74LS27 
74LS27 
74LS27 
SN74LS27 
74LS279 
Im4LS279 
SN74LS279 
DM74LS279 
74LS279 
74LS279 
SN74LS279 
74LS295 
SN74LS295 
74LS295A 
74LS295 
SN74LS2958 
74LS30 
ITT74LS30 
SN74LS30 
DM74LS30 

Raytneon 74LS30 
Signetics 74LS30 
T\ SNZ4LS30 

/iP6?4LSa" Fairchild 74LS32 
ITT In74LS32 
Motorola SN74LS32 
National DM74LS32 
Raytheon 74LS32 ' 
Signetics 74LS32 
TI SN74LS32 

JlPB74LS365FairChtia 74LS365 
ITT !m4LS365 
Motorola SN74LS365 
National DM74LS365 
Raytheon 74LS365 
Signetics 74LS365 
TI SN74LS365 

,...PB74LS366Fairchild 74LS366 
,ITT Im4LS366 
Motorola SN74LS366 
National DM74LS366 
Raytheon 74LS366 
Signetics 74LS366 
TI SN74LS366 

,...PB74LS367Fairchiid 74LS367 
ITT ITT74LS367 
Motorola SN74LS367 
National DM74LS367 
Raytheon 74LS367 
Signetics 74LS367 
Tf SN74LS367 

JlPB74LS368Fairchiid 74LS368 
ITT Im4LS368 
MotorOla SN74LS368 
National DM74LS368 
Raytheon 74LS368 
Signetics 74LS368 

JlPB74LS37 Fairchild 
ITT 
Mo\o(o:a 
National 
Raytheon 
Signetics 
T! 

JlPB74LS3751TT 
Motorola 
Raytheon 

• Discontinued 

SN74LS368 
74LS37 
fT'74LS37 
SN74LS37 
Df,,174LS37 
74LS37 
74LS37 
SN74LS37 
'TT74LS375 
SN74LS375 
74LS375 

286 

286 

286 

~I 
I 

I 

ALTERNATE SOURCE DIRE 

JlPB74LS375Signetics 
TI 

)J.PB74LS38 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Tf 

,...PB74LS40 Fairchild 
ITT 
Mot6rola 
National 
Raytheon 
Signetics 
TI 

,...PB74LS42 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

,...PB74LS51 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

,...PB74LS54 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 

/LPB74LS55 Fairchild 
Motorola 
National 
Raytheon 
Signeilcs 
TI 

/LPB74LS74 Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetlcs 
TI 

,...PB74LS86 Fairchild 
ITT 
Motorola 
Raytheon 
Signetics 
TI 

,...PB7400 Fairchild 
Hitachi 
ITT 
Mitsubishl 
Motorola 
National 
Raytheon 
:Sign9tics 
TI 
Toshiba 
TRW 

/LPB7402 Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
;-1 
TRW 

JlPB7404 Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Toshiba 

IC Master 
Page 

74LS375 
SN74LS375 
74LS38 
ITT74LS38 
SN74LS38 
DM74LS38 
74LS38 
74LS3S 
SN74LS38 
74LS40 
ITT74LS40 
SN74LS40 
DM74LS40 
74LS40 
74LS40 
SN74LS40 
74LS42 
ITT74LS42 
SN74LS42 
DM74LS42 
74LS42 
74LS42 
SN74LS42 
74LS51 
1TT74lS51 
SN74lS51 
DM74LS51 
74LS51 
74LS51 
SN74LS51 
74LS54 
ITT74lS54 
SN74LS54 
DM74LS54 
74LS54 
74LS54 
SN74lS54 
74LS55 
SN74LS55 
D,M74LS55 
74LS55 
74LS55 
SN74LS55 
74LS74 
ITT74LS74 
SN74LS74 
DM74LS74 
74LS74 
74LS74 
SN74LS74 
74LS86 
ITT74LS86 
SN74lS86 
74LS86 
74LS86 
SN74LSS6 
7400 
HD7400 
ITT7400 
M53200 
MC7400 
DM7400 
7400 
7400 
SN7400 
TC7400 
7400 
7402 
HD7402 
ITT7402 
M53202 
MC7402 
DM7402 
7402 
SN7402 
7402 
7404 
HD7404 
ITT7404 
M53204 
MC7404 
DM7404 ' 
7404 
7404 
SN7404 
TC7404 

266 

:::cturer I =~~ement Device 

JlPB7404 TRW 
JlPB7405' Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 

,...PB7 410 Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 

Toshiba 
TRW 

,...PB74105 Fairchild 
,...PB74107 Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 

JlPB74123 AMD 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
II 
TRW 

,...PB7413 Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 

!-IPB74141 Fairchild 
ITT 
Motorola 
National 
TI 

,...PB74147 Hitachi 
Mitsubishi 
National 
Signetics 
TI 

/LPB74148 Hitachi 
Mitsubishi 
National 
Signetics 
TI 

/LPB74150 Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Toshiba 
TRW 

JlPB74151 Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 

TRW 

7404 
7405 
HD7405 
ITT7405 
M53205 
MC7405 
DM7405 
7405 
7405 
SN7405 
7405 
7410 
HD7410 
1TT741 0 
M53210 
MC7410 
DM7410 
7410 
7410 
SN7410 
SN7427 
TC7410 
7410 
74105 
74107 
HD74107 
ITT74107 
M53307 
MC74107 
DM74107 
74107 
SN74107 
SN74123 
74123 
ITT74123 
M53323 
MC74123 
DM74123 
74123 
74123 
SN74123 
74123 
7413 
ITT7413 
M53213 
MC7413 
DM7413 
74'13 

SN7413 
7413 
74141 
Irl74141 
MC74141 
DM74141 
SN74141 
HD74147 
M53347 
DM74147 
74147 
SN74147 
HD74148 
M53348 
DM74148 
74148 
SN74148 
74150 
HD74150 
1TT74150 
M53350 
MC74150 
DM74150 
74150 
74150 
SN74150 
TC74 
74150 
74151 
HD74151 
ITT74151 
M53351 
MC74151 
DM74151 
74151 
74151 
SN74151 
74151 

IC Master 
Page 

The manufacturers report their devices can be used as direct replacements. 

Manufacturer I Replacement 
Device Source Device 

/LPB74153 Fairchild 
ITT 
rv1;tsublshi 
Motorola 
National 
Raytheon 
S'gr.etics 
TI 
TRW 

j..lPB74154 AMD 
Fairchild 
ITT 
Mltsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 

J.lPB74155 Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 

,...PB74156 Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
Nationa! 
Raytheon 
Signetics 
TI 
TRW 

,...PB74157 AMD 
Falrcnila 
Hltacht 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 

/LPB74161 AMD 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 

/LPB74164 AMD 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
National 
Raytheon 
Signetics 
TI 

/LPB74170 Fairchild 
Mitsubishi 
National 
Raytheon 
S,gnetics 
T! 

J.LPB74175 AMD 
Fallcnlio 
Hitachi 
~Jlitsubisr,i 

Motorola 
National 
Raytheon 
Signetics 
TI 

JlPB74180 Fairchild 
Hitachi 
ITT 

74153 
ITT74153 
M53353 
MC74153 
DM74153 
74153 
74153 
SN74153 
74153 
SN74154 
74154 
ITT74154 
M53354 
MC74154 
DM74154 
74154 
74154 
SN74154 
74154 
74155 
ITT74155 
M53355 
MC74155 
DM74155 
74155 
74155 
SN74155 
74155 
74156 
HD74156 
ITT74156 
M53~56 

MC74156 
DM74156 
74156 
74156 
SN74156 
74156 
SN74157 
74157 
HD74157 
ITT74157 
M53357 
MC74157 
DM74157 
74157 

'74157 
SN74157 
SN74161 
74161 
HD74161 
1TT74161 
M53361 
MC74161 
DM74161 
74161 
74161 
SN74161 
74161 
74164 
74164 
HD74164 
ITT74164 
M53364 
DM74164 
74164 
74164 
SN74164 
74170 
M53370 
DM74170 
74170 
74170 
SN74170 
SN74175 

'74175 
HD74i 75 
M53375 
MC74175 
DM74175 
74175 
74175 
SN74175 

, 74180 

HD74180 
ITT741S0 

Performance details often differ, so compare the specifications cOl1sidering your requirements, 

Ie MASTER 1978 2007 
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IC Master 

Page I 

----------------------------
!-,PB74180 Mitsubishi M53380 

Motorola MC74180 
National OM74180 

;.tPB74181 

/J.PB74182 

I "0874192 

jlP874193 

jlPB74195 

Raytheon 
Signetics 
TI 
TRW 
AMO 
Fairchild 
Mitsubishl 
Motorola 
Nationai 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
ITT 
Miisubisht 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
AMO 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 

I1PB74198 Fairchild 
Hitachi 
Mitsubishi 
National 
Raytheon 
Signetlcs 
TI 

/J.PB7420· Fairchild 
Hitachi 
ITT 
Mltsubishi 
Motorola 
Nat;oflal 
Raytheon 
Signetics 
Ti 
Toshiba 
TRW 

jlPB74283 Fairchild 
Mitsubishi 
Raytheon 
TI 

I1PB7430 Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 

I1PB7437 Fairchild 
ITT 

• Discontinued 

74180 
74180 
SN74180 
74180 
SN74181 
74181 
M53381 
MC74181 
DM74181 
74181 
74181 
SN74181 
SN74182 
74182 
ITT74182 
M53382 
MC74182 
DM74182 
74182 
74182 
SN74182 
SN74192 
74192 
ITT74192 
M53392 
MC74192 
DM74192 
74192 
74192 
SN74192 
81';74193 

74193 
ITT74193 
M53393 
MC74193 
OM74193 
74193 
74193 
SN74193 
SN74195 
74195 
ITT74195 
MC74195 

·OM74195 
74195 
74195 

74198 
HD74198 
M53398 
OM74198 
74198 
74198 
SN74198 
7420 
HD7420 
ITT7420 
M53220 
MC7420 
DM7420 
7420 
7420 
SN7420 
TC7420 
7420 
74283 
M53483 
74283 
SN74283 
7430 
HD7430 
ITT7430 
M53230 
MC7430 
DM7430 
7430 
SN7430 
7430 
7437 
ITT7437 

I 

Manufacturer : Replacement 
Device I Source Device 

j.iPB7437 ~v~itsubishi ~v153237 

,..PB7438 

/iPB7440 

/iPB7442 

jlPB7447 

!J.PB7450 

I.lP87453 

JlPB7454 

JlPB7460 

Motorola MC7437 
National DM7437 
Raytheon 7437 
Signetics 7437 
TI SN7437 
TP,W 

Fairchild 
ITT 
Mitsubishi 

Motorola 
National 
Raytheon 
S,gnetics 
T! 
TRW 
Fairchild 
Hitachi 
ITT 
Mltsublshi 
Motorola 
National 
Signelrcs 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
S,gneilcs 
TI 
Fairchild 
iTT 

Motorola 
National 
Raytheon 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Mitsubishi 
MotorOla 
National 
Signetics 
TI 
Fairchild 
;-1 tachl 

Mitsublshl 
Motorola 
National 
Signet,cs 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
T1 
TRW 
Faircr,iid 
Hitachi 
ITT 
Mltsublshi 
Motorola 
National 
Signelic'3 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Signetics 
TI 

TRW 
Fairchild 
Hitachi 

7437 
7438 
ITT7438 
M53238 
MC7438 
DM7438 
7438 
7438 
SN7438 
7438 
7440 
HD7440 
ITT7440 
M53240 
MC7440 
OM7440 
7440 
SN7440 
7440 
7442 
HD7442 
ITT7442 
M53242 
MC7442 
DM7442 
7442 
7442 
SN7442 
7445 
ITT7445 

MC7445 
DM7445 
7445 
7445 
SN7445 
7445 
7447 
ITT7447 
MS3247 
MCi447 
DM7447 
7447 
SN7447 
7450 
HD7450 

M53250 
MC7450 
DM7450 
7450 
SN7450 
7450 
7451 
HD7451 
ITT7451 
MC7451 
DM7451 
7451 
SN7451 
7451 
7453 
HD7453 
ITT7453 
M53253 
MC7453 
DM7453 
7453 
SN7453 
7453 
7454 
HD7454 
ITT7454 
MC7454 
DM7454 
7454 
SW454 
7454 
7460 
HD7460 

IC Master 
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Manufacturer i Replacement 
Device I Source Deylce 

Ie Master 
Page 

iJ.P87460 ~,,1it$ubi!;hi ~tr~53260 

"PB7474 

,..P8741'6 

I1PB7480 

!-,PB7485 

/iPB7486 

JlPD4002 

Motorola 
, National 

Signetics 
TI 
TRW 
Fairrhil(l 
ITT 
Mltsublshi 
MO'orola 
National 
Signetics 
Ti 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon. 
Signetlcs 
TI 
TRW 
Faircniid 
ITT 
Mitsublshi 
Motorola 
National 
SignEltics 
Ti 
TRW 
Fairchild 
iTT 
Mltsubishi 
Motoroia 
Signetics 

Fairchild 
Hitaofll 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishl 
Motorola 
National 
Aayt'loon 

TRW 
Fairchild 
ITT 
Mltsubishi 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motel 
Motorola 
National 
RCA 
SGS 
Solitron 
SSS 
T! 

Toshiba 
Falrch"d 
Mite! 
Motorola 
National 
RCA 
SGS 
Soli!ron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 

MC7460 
DM7460 
7460 
SN7460 
7460 
7471 

ITT7473 
M532l3 
MC7473 
DMl473 
7473 
SN7473 
7474 
HD7474 
ITT7474 
M53274 
MC7474 
DM7474 
7474 
7474 
SN7474 
7474 
7476 
ITT7476 
M53276 
MC7476 
DM7476 
7476 
SN7476 
7476 
7480 
iTT7480 
M53280 
MC7480 
7480 

7485 
HD7485 
M53285 
MC7485 
DM7485 
7485 
SN7485 
7485 
7486 
hD7486 
ITT7486 
M53286 
MC7486 
DM7486 
7486 

SN7486 
7486 
7491 
iTT7491 
M53291 
MC7491 
DM7491 
7491 
SN7491 
F4001 
SIL4001 
MC14001 
CD4001 
CD4001 
HBF4001 
CM4001 
SCL4001 
TP4001 

TC4001 
F4002 
SiL4002 
MC14002 
CD4002 
CD4002 
HBF4002 
CM4002 
SCL4002 
TP4002 
TC4002 
F4011 
SIL4011 
MC14011 
CD4011 

I 

I 

Manufacturer I Repiacement 
Device I Source Device 

IC Mast., 
Page 

fl.PD4011 RCA 

!,P[)401? 

JlPD4014 

;.;P:J4015 

/iPD40i7 

IlPD402C 

I.lPD4021 

"P04023 

j.1PD4025 

SGS 
Soiotron 
SSS 
TI 

Toshiba 
~airchilrj 

Mitel 
Motorola 
National 
RCA 
SGS 
Sohtron 
SSS 
TI 

Toshiba 
Fairchild 
Mitel 
Motorola 
National 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mltei 
Motorola 
National 
RCA 
SGS 
Soiltron 
SSS 
TI 
Toshiba 

Mitel 
Motorola 
NatIOnal 
RCA 
SGS 
Solitren 
SSS 
TI 
Toshiba 
rc;ill.Ohiid 
Mitel 
Motorola 
National 
RCA 
SGS 

SSS 
Ti 
Tosr,iba 
Fairchild 
M,tel 
Motorola 
National 
RCA 
SGS 
Solitron 
SSS 

T'lshioa 
Fairchild 
Mltel 
Motorola 
National 
RCA 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
RCA 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 

CD4011 
HBF~011 

CM4011 
SCL4011 
TP40,1 
TC4011 
~4(11:> 

Sll40~2 

MC140i2 
CD<I(J1? 

CD4012 
HBF4012 
CM4012 
SCL4012 
TP4012 
TC4012 
F4013 
SlL4013 
MCi4013 
C040i3 
CD40i3 
HBF4013 
CM4013 
SCL40i3 
TP4013 
TC4013 
F40i4 
SIL4014 
MC140i4 
CD4014 
CD4014 
HBF4014 
CM4J14 
SCL40i4 
TP4014 
T(4014 

SIL4015 
MC14015 
CD4015 
CD4015 
HBF4015 
CM4015 
SCL4015 
TP4015 
TC4015 
F4017 
SIL4017 
MC14017 
C04017 
CD4017 
H8F1017 
C~ .. ~1Q~ 7 

SCl4017 
TP4017 
TC4017 
F4020 
S!L4020 
MC14020 
CD4020 
CD4020 
HBF4020 
CM4020 
SCL4020 
TP4020 
TC4020 
F4021 
SIl4021 
MC14021 
CD4021 
CD4021 
CM4021 _ 

SCL4021 
TP4021 
TC4021 
F4023 
SIL4023 
MCi4023 
C04023 
CD4023 
HBF4023 
CM4023 
SCL4')23 
TP4023 
TC40;;:; 
F4026 

Bold face device numbers Indicate Inanufacturers data is provided in the Ie Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
" 

llanufacturer I Replacement IC Master :~;::crurer I =~~~ement D~vice IC Master Manufacturer I Replacement IC Master Manufacturer I Replacement IC Master 
DeVice ' Source Device 

NEC America {cont'd} 

p.PD4025 Mitel SIL4025 
Motorola MC14025 
National CD4025 
RCA CD4025 
SGS HBF4025 

Solitro" CM4025, 

SSS SCL4025 
TI TP4025 
Toshiba TC4025 

p.PD4027 Fairchild F4027 
Mitel SIL4027 
Motorola MC14027 
National CD4027 
RCA CD4027 
SGS HBF4027 
Solitron CM4027 
SSS SCL4027 
TI TP4027 
Toshiba TC4027 

p.PD4028 Fairchild F4028 
Mitel SIL4028 
Motorola MC14028 
National CD4,028 
RCA CD4028 

SGS HBF4028 
Solitron CM4028 
SSS SCL4028 
TI TP4028 
Toshiba TC4028 

,uPD4029 Fairchild F4029 
Mltel SIL4029 
National CD4029 
RCA CD4029 
SGS HBF4029 
Sohtron OM029 
SSS SCL4029 
T! TP 4029 
'7v:;!\;v<.\ I ...... ~'vt:..-:: 

p.PD4030 Fairchild F4030 
Mltel SIL4030 
National CD4030 
RCA CD4030 
SGS HBF4030 
Solitron CM4030 
SSS SCL4030 
TI TP4030 
Toshiba TC4030 

p.PD4035 Fairchild F4035 
Mitel SIL4035 
Motorola MC14035 
National CD4035 
RCA CD4035 
SGS HBF4035 
Solitron CM4035 
SSS SCL4035 
TI TP4035 
Toshiba TC4035 

IlPD4040 Fairchild F4040 
Mitel SIL4040 
National CD4040 
RCA CD4040 
Solitron CM4040 
'SSS SCL4040 
TI TP4040 
Toshiba TC4040 

p.PD4042 Fairchild F4042 
Mitel SIL4042 
Motorola MC14042 
National CD4042 
RCA CD4042 
SGS H8F4042 
Solitron CM4042 
SSS SCl4042 
TI TP4042 
Toshiba TC4042 

p.PD4043 Fairchild F4043 
Mitel SIL4043 
Motorola MC14043 
National CD4043 
RCA CD4043 
Solitron CM4043 
SSS SCL4043 
TI TP4043 

• Discontinued 
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Page Page Device Source Device Page Device Source Device 

p.PD4043 Toshiba TC4043 p.PD4520 RCA CD4520 p.PB403 TI SN74S387 
p.PD4044 Fairchild F4044 Solitron CM4520 p.PB405 Fairchild 93438 

Mitel SIL4044 SSS SCL4520 Harris HM7640 
Motorola MC14044 TI TP4520 Intel 3604 
National CD4044 Toshiba TC4520 Intersil IM5605 
RCA CD4044 /lPD4528 Fairchild F4528 . MMI 634()"1 

Solitron CM4044 Motorola MC14528 6348-1 
SSS SCL4044 National CD4528 National DMnS295 
T! TP4044 RCA CD4528 Signetics N82S140 
Toshiba TC4044 SSS SCL4528 TI SN74S475 

p.PD4049 Fairchild F4049 Toshiba TC4528 /lPB406 Fairchild 93452 
Mltel SIL4049 J.lPD4539 Fairchild F4539 ,I Fujitsu MB7059 
Motorola MC14049 Motorola MC14539 Harris HM7642 
National CD4049 Toshiba TC4539 Intel 3605 

RCA CD4049 p.PD4556 Fairchild F4556 MMI 6352-1 

SGS HBF4049 Motorola MC14556 National DM74S572 
Solitron CM4049 RCA CD4556 Signetics NB2S136 

SSS SCL4049 SSS SCL4556 p.PB40B AMD AM27S80 

TI TP4049 Intel 3608 
Toshiba TC4049 NEC Microcomputers MMI 638()"1 

p.PD4050 Fairchild F4050 p.PB41 0 EMM/Semi 4200 
Mitel SIL4050 p.PB425 Fairchild 93448 

Motorola MC14050 p.PB2089 AMD AM27S02 HarriS HM7641 
National CD4050 SN7489 lntel 3624 
RCA CD4050 3101 Intersi! IM5625 

SGS HBF4050 Fairchild 7489 MMI 6341-, 
Solitron CM4050 Intersil IM5501 6349-1 
SSS SCL4050 National DM7489 1287 National DM77S296 
TI TP4050 MM74S2B9 Signetics N82S115 
Toshiba TC4050 Signetics N3101A N82S141 

p.PD4063 RCA CD4063 74S89 TI SN74S44 
p.PD4066 Fairchild F4066 TI SN74S289 p.PB426 Fairchild 93453 

Mitel SIL4066 SN7489 Fujitsu MB7054 
Motorola MC14066 p.PB2200 AMD AM27LSOO Harris HM7643 
National CD4066 Intel 3,106 Intel 3625 
RCA CD4066 Intersi! IM5523 

I 
MMI 6353-1 

SGS HBF4066 MMI 6531 National DM74S573 
Signetics N4066 Signetics N82S17 Signetics N82S137 
Solitron CM4066 74S2OO 

! 
"PB428 AMD AM27881 

SSS SCL4066 I TI SN74S301 Intel 3628 
..,.. ..... 1i;.:~"" 'T'c~~~e n"Ol")."'f"I'l e:-!"> .... -*fl"ii':' '7~S~of I MM' 8381-1 

I 
,...( -"'''-''''~ '-',.::;; ..... ,' ........ 

p.PD4069 Faircl:lild F4069 TI SN74S201 p.PB8212 AMD 8212 
HarriS HD74C04 p.PB2205 AMD 93415M Intel 

\ 
8212 

Mitel S!L4069 Fairchild 93415 1137 National DP8212 
Motorola MC14069 Fujitsu MB93415 TI SN74S412 
National CD4069 National DM93415 p.PB8214 AMD 8214 

MM74C04 Signetics N93415A Intel 6214 
RCA CD4069 TI SN74S314 I p.PB8216 AMD 6216 
Solitron CM4069 p.PB2206 AMD AM27LSOl Intel 8216 
SSS SCL4069 Fairchild 93411 National DP8216 

TI TP4069 Intel 3107 I1PB8224 AMD 8224 
Toshiba TC4069 Intersil IM5533 'Intel 8224 

/lPD4071 Fairchild F4071 MMI 6530 National DP8224 
Mitel SIL4071 Signetics N82S16 TI SN74LS424 

Motorola MC14071 p.PB2289 AMD SN74S289 "PB8226 AMD 8226 
National CD4071 p.PB2901 AMD AM2901A Intel 8226 

RCA CD4071 Fairchild F2901A National DP8226 

Solitroo CM4071 9409 p.PB8228 AMD 8228 

SSS SCL4071 Motorola MC2901 Intel 8228 

TI TP4071 National IDM2901A National DP8228 

Toshiba TC4071 1656,1680 TI SN74S428 

p.PD4081 Fairchild F4081 Raytheon AM2901A ILPB8238 AMD 8238 
Mitel SIL4081 SignetiCs N2901 1851 intel 8238 

Motorola MC14081 p.PB2902, Motorola MC2902 National DP8238 

National CD4081 National IDM2902 TI SN74S.438 

RCA CD4081 Raytheon AM2902 p.PD2089 Intel 3101 

Solitron CM4081 I-LPB2909 AMD AM2909 p.PD2101 AMD 2101 

SSS SCL4081 Motorola MC2909 Intel 2101 

TI TP4081 National IDM2909 /lPD2101A Intel 8101 
Toshiba TC4081 Raytheon AM2909 National MM2101 

p.PD45 1 2 Fairchild F4512 p.PB2911 AMD AM2911 TI TMS2101 

Mitel SIL4512 Motorola MC2911 TMS4039 

Motorola MC14512 National IDM2911 IlPD2101AL AMD 9101 

National CD4512 Raytheon AM2911 Fairchild 3538 

SSS SCL4512 p.PB403 AMD AM27LS10 Fujitsu MB8101 

TI TP4512 Fairchild 93417 1151 Signetics 2101 

Toshiba TC4512 FUjitsu MB7057· 2601 

joIPD4519 Fairchild F4519 Harris HM7610 1192 joIPD2102 AMD 2102 

Motorola MC14519 HPROM-1024A Intel 2102 
National CD4519 Intel 3601 p.PD2102A Intel 8102 

RCA CD4019 Intersil IM5603 Mostek MK41 02 

TI TP4519 MMI 6300-1 1248 National MM2102A 

p.PD4520 Fairchild F4520 National DM74S387 1264 TI TMS2102 

Mltel SIL4520 DM7535 TMS4033 

Motorola MC14520 Signetics N82S126 TMS4034 
National CD4520 N82S26 p.PD2102AL AMD 9102 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie Master 

Page 
Manufacturer i Replacement 
Device ! SoUrce Device 

Ie Master 
Page 

p.PD8080AF National iNSSOSQA I NEe Microcomputers (cont'd) 

I

I' ",PD2102A:" Fairchild 

Intersil 
2102 
IM7552 

Signetics 
TI 

1656,1670 
MP8080A 
TMS80&OA 

,.,.PD8085 AMD 8085 
Signetics 2102 Intel 8085 1644 

p.PD2~ ~ ~ .A,~,:1D 

l intel 

I IlPD2111 A· Motoro!a MCtv2111 

I ~~~t'<Y'? ~~~;~:.i i ~ 

FUjitsu 

Signet:cs 

I i! 
,uPD2111 AL AMLJ 

! 
flPD2' 14 l=uJitsu 

Intel 

T~AS4()42 

MB8lll 
811 i 

2111 
2611 

2114 

pPDE155 .J\\AD 8155 
Intel 8155 

flPD8251 AMD 8251 
!ntel 8251 
NFlt,('n,!1 'N88251 

~IPD8253 Intel 8253 
i-lPD82'.l5 AMD 8255 

l'ltel 8255 
National INS8255 

J-lPD8257 AMD 8257 
intel 8257 

J-lPD8259 Intel 8259 
J-lPD8355 AMD 8355 

intersi; 
Ti 

7114 
TMS4045 
9208 

Intel 8355 1646 
J-lPD8748 Intel 8748 1648 

)JPD2308 AMD )lP08755 Intel 8755 1646 

Fairct1iid 3508 
Fujitsu 
intel 

Mostek 

MOSteK. 
Slgqet!cs 

)JPD2316A Intel 
MostQk 
National 

}lPD2316E AMD 
Mostek. 
Motorola 

}lPD2332 Moste~ 

J-lPD4 1 0 

uPD4104 
p?D4i 1 

'I 

TI 
EMM/Semi 

AMD 

MB8308 
2308 
8308 
MK30000 

Nitron 

.NCM1110 

;~;~ ,.NCM11.11 
8316 .NCM1112 

t>.1r.ll1H 

~3~~4UUU INC; ; 82 
4316 I NC1183 

!VK31000 
!",M2316A I NC1184 

1307,1372 +~C4104A, 
9216 +NC4200 
MK34000 '.~C4402A 
MCM68317 .NC44028 
MK32000 
iMS4732 
4200 
4202 
MK4104 
9060 

MB8'07 

.NC4801A· 

.NC4804A 
1072 NC6S60 

NC6S61 
NC6570 
NC6571 
NC6572 
NC6580 

le,tel 2107 NCS581 
National MM4280 1314 NCS583 

MM5280A 1339 NC6590 
MM5281 NC6832 

National MM523r 
Signetics 24'30 
Siqnetics 2461 
National MM5230 

AMI S2566 
AMI S2555 
National MM5555 
AMi S2556 
National MM555S 
EMM/Seml 4104A 
EMM/Semi 4200 
EMM/Seml 4402A 
EMM/Semi 44028 
EMM/Semi 4801A 
EMM/Semi 4804A 
Motorola MCM65S0 
Motorola 
Motorola 
Motorola 
Motorola 
Mutorola 

MCM6561 
MCM6570 
MCM6S71 
MeM6S?? 
MCM6580 

Motorola MCM6581 
Motorola MCM6583 
Motorola . MCM6590 
Motorola MCM6832 

Fairchild 1118 J-lPD414 
Nortec Electronics 

M4027 
4096 

fU"ISU MB8224 
In!e! 2104 
Vosta-. MK4027 

VK4096 
Motorola MCM4027 

Ft'j'tsu 

Fairchild 
Fuj:tsu 

l'1tel 

MCM4096 
~MS4027 

'.188227 
F16K 1110 
M88116 
2116 
7116 

\10'("02 MC~4116 

~~.1S'!· ~6 

7"')9 Z61t6 

T'lAS4U<,O 
-;MS405~ 

J-lPD5101 AMI 55101 1041 

)JPD6508 

"PD8C35 
tlPD8048 

HarriS 
Intel 
National 
Harris 
Intersil 
Intel 
AMD 
Inlei 
S,gne:iCS 

)lPD8080AF AMD 
intel 

+ Discontinued 

HM6501 1174 
5101 

MM74C920 1361 
HM6508 1180 
IM6508 
8035 1648 
8048 
8048 1648 
B048 
9080A 
B080A 

2222 
6002 

AMI 
TI 

6003 TI 
7001 RCA 

Panasonic 

S2222 
TMS4062 
TMS4732 
TMS6002 
TMS4063 
MW7001 

AN332 M,tsublshi M5188 

Plessey Semiconductors 

Sl3045 
SL3046 
Sl~1083 

SL3086 
Sl3183 
SL78M05 
Sl78M06 
SL78M08 
SL78M12 
SL?BM15 
SL78M20 
SL78M24 
8L7B05 
SL7806 
5l·.7812 

RCA 
RCA 
Signetics 
RCA 
Sigpetics 

, Signetics 
Signetics 
S!gnet,es 
Signetlcs 
Signet!cs 
Signetics 
Signetics 
Signetics 
Signetlcs 
Signetics 

CA3045 
CA3046 
CA3083 
CA3086 
CA3183 
)lA78M05 
,..A78M06 
ILJ\78M08 
J-lA78M12 
J-lA78M15 
,..A78M20 
",A78M24 
J-lA7805 
J-lA7806 
tlA7812 

1070 
1072 

1074 
1074 

Manufacturer : Replacement Ie Master 
Device ' Source Device Page 

SL7815 
SL7818 
SL7824 
SP10Dl 
SP1004 
SP1006 
SP1007 
SP1Dl0 
SP10100 

SP10101 

SP10102 

SP10l03 

SP10l04 

, 
SP10l0S 

Slgnellcs 
Signet,cs 
Signetics 
Motorola 
Motorola 
Motorola 
rv~otoroia 

Motorola 
Fairchild 

J-lA7815 
J-lA?818 
IlA7824 
MC1001 
MC1004 
MC1006 
tviC~007 

MC1010 
Fl0100 

MotolOia Me ,0100 
MC10500 

NEe America IlPS 10 100 
Signetics 10100 
Fairchild F10101 
Hitachi 
Motorola 

NEe America 
Signetics 
Fairchild 

HD1010l 
MC10101 
MC10501 
",P81 0101 
10101 
F10102 

Hitachi HD10102 
Motorola MC10102 
NEe America 
Signetics 
Fairchild 
Motorola 

IlP810102 
10102 
F10103 
MC10103 
MC10503 

NEe Amcnca ;..tPS10103 
Signetics 10103 
Fairchild Fl 01 04 
Hitacht nu I V I Uq 

Motorola MC10104 

Signetics 
Fairchild 

MC10504 
10104 
Fl0105 

Hitachi HD10~05 

Motorola MC10105 
MC10505 

NatIOnal DM10105 
NEe America MPS10105 
Signetics 10105 

SP10106 Falfchiid Fl0106 

SP10107 

Hltacni H010l06 
Motorola MC10l06 

MC10506 
National DM10l06 

Signetics 
Fairchild 
Hitachi 

10106 
F10107 

:HD10l07 
Motorola MCl 01 07 

MC10507 
NEe Amenca IlP810107 
Signetics 10107 

SP10109 Fairchild F10109 
Hitachi HD10l09 
Motorola MCl 01 09 

MC10509 
National OM10109 
NEC Amenca J.tPS10109 
Signetics 10109 

SPi011 Motorola MC1011 
SP10110 Fairchild FlOi10 

SP10l11 

SP10112 

SP10113 

SP10114 

I 5P>0115 

Hitachi 
Motorola 

H010110 
MCi0110 

NEC Amenca J-lPB10110 
Signet;cs 10110 
Falrchdd F10111 
Hitach, HD10l11 
Motorola MC10l11 
National OM10111 
NEe Arnenca uPS1 0111 
Signel'cs 10111 
National DM10112 
Signetics 10112 
Fairchild F10113 
Motorola MC 1 0113 

MC10513 
S:gnet;cs 10113 
Fairchild Fl0114 
Motorola MC101i4 

MC105i4 
Signetics 1 0114 
Fairchild Fl0il5 
Motorola Me 10115 

MC10515 

Manufacturer I /'leplacement . Ie Master 
Device Source nuu:" . Page I 
---------·---·--1 
SP10115 National DM~Oli5 

SP10116 

SP1vl1i 

~,t::G An-'e'iG" 
Signelics 
Fairc\1iid 
Hitacll, 
Motor(:I" 

10115 

F10116 
HD10115 
MC1J116 
MC1(JoI6 

Nationa! DM10;~6 

Signet;cs 10116 

MotorOla MCW11;' 
MCi0517 

National DM10117 
NEe Arnenca J-l,'B10117 

. Signetics 10117 
SP10118 Fairchild F1(); 18 

SP10119 

SP1012 
SP1012i 

Hitachi HD10118 
Motorola MC10118 

MC10518 
National DM 10118 
NECArnwica p.PB10118 
Slqnet;cs 10118 
Fairchild 
Hitachi 

1"10'19 
HD10119 

Motorola MC 1 Oi 19 
MC10519 

S:gnet'cs 10' 19 
~/1ot(.H lIld tv~C 10"! 2 
rairch,id t:"j 0-; 2"1 
Hitachi '-ID1012' 
Motorola MC10121 

~AC1 052~ 

National DM10121 
$Ignetrcs 1012 i 

SP10123 i"alrch:ia ,"11)123 

SP10124 

SP10128 
SP10129 

SP1013 
SP10130 

SP10l31 

SP10t3.} 

Motoro'a MC 10123 
Signetics 10123 
Falfchdd 
Hltacril 
MotOrOla 

NatIOnal 

~-10124 

HD10124 
MC10124 
MC10524 
DM10124 

~;EC America I-'P81O~24 

Slgn"lhcs 101::>4 

Hitachi HOi 0125 
Motorola MC10125 

8ignet:cs 
Motorola 
MotorOla 
Signetics 
Motorola 
Fairchild 

MC10525 
10125 
MC10128 
MCH)121.\ 
10129 
MC1D13 
Fl0130 

Hitson, HOI O~:10 
Motorola MC10130 

MC10530 
Signetlcs 10130 

H,tach, 
Fi013"! 
HDiO,31 

Motorola MC10131 
MC10531 

NEC Arnenca J-lPB10131 
Sjqr:et:cs 1 d 131 

Hitach, HOl0133 
Motoro!" MC 1 0133 
NEG Ar>le',ca prB 101 33 

SignptlCS 10133 
SP10134 F-aorci111d Fl0134 

Hitachi HDt 0134 
Motorola MC 1 0 i 34 
Signetics 10134 

SP10135 Fairchild F10135 
Motorola MC 10135 

MC10535 
0iQlietics -; 0135 

SP10136 Fairchild ·Fl0136 

SP10137 

Hitachi h:J: 01 J6 
Motorola MC10136 

Signetics 
Fairchild 

MC10S36 
10136 
:::1()187 

rv10t0(o:a tv1C i 0 137 

Bold face deVice numbers indicate manufacturers data is provided in the Ie Master on the pages noted 
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. =:cturer I ~:~:ement Device 
IC Master 

:::::cturer I ~~~~~ement Device 
IC Master ~~::~ I ~~~ement Devic~ IC Master ~:~i~:cturer I ~:~~:ement Device 

IC Master 

Plessey Semiconductors 
(cont'd) 

SP10137 Motorola MC10537 
Signetics 10137 

SP10138 Motorola MC10138 
MC10538 

SP1014 Motorola MC1014 

SP10140 8ignetics 10140 . 

TI 8N10140 

8P10141 Fairchild F10141 
Motorola MC10141 

MQ0541 
Signetics 10141 

SP10142 NEe America ,..P810142 
TI 8N10102 

SP10144 Motorola MCM10544 
MC10144 

NEe America ,..P81 0144 
Raytheon . RC10144 

Signetics 10144 

TI SN10144 
SP10145 Fairchild F10145 

Hitachi HD10145 
Motorola MCM10545 

MC10145 
8ignetics 10145 

SP10148 Hitachi HD10148 
NEe America !-,-PB10148 
8ignetics 10148 
TI SN10148 

SP1015 Motorola MC1015 
SP1016 Motorola MC1016 

SP10160 Fairch'ild F10160 
Hitachi HD10160 
Motorola MC10160 

MC10560 
Signetics 10160 

SP10161 Fairchild F10161 
••• , ~ j. c. .... : d f-~:~::"€~ 

Motorola MC10161 
MC10561 

NEe America ,..PB10161 
Signetics 10161 

SP10162 Fairchild F10162 
Hitachi HD10162 
Motorola MCt0162 

MC10562 
NEe America !-,-PB10162 
Signetics 10162 

SP10164 Fairchild F10164 
Hitachi HD10164 
Motorola MC10164 

MC10564 
NEC America /lPB10164 
Signetics 10164 
TI 8N10164 

SP10165 Fairchild Fl0165 
Hitachi HD10165 
Motorola MC10165 

MC10S65 
8ignetics 10165 

SP10171 Fairchild F10171 
Motorola MC10171 

MC10571 
Signetics 10171 

SP10172 Fairchild Fl0172 
Motorola MC10172 

MC10572 
8ignetics 10172 

SP10173 Fairchild F10173 
Motorola MC10173 
Signetics 10173 

SP10174 Fairchild Fl0174 
Hitachi HD10174 
Motorola MC10174 

MC10574 
NEe Amenca ,..PB10174 
Signetics 10174 
TI SN10174 

8P10175 Fairchild Fl0175 
Hitachi HD10175 
Motorola MC10175 

MC10575 
Signetics 10175 

• Discontinued 
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Page Page Page Page 

SP10176 Fairchild F10176 Precision Monolithics, Inc. PM4136 Exar XR4136 

Motorola MC10176 .SSS108 RCA CA108 

MC10576 8581408 AMD AM1408 

8ignetics 10176 DAC-08 AMD DAC-08 8881408 

8P10178 Motorola MC10178 Datel DAC-088 Datel DAC-!C8B 

MC10578 Fairchild ,..A0801 Motorola MC1408 

SP10179 Fairchild F10179 8ignetics NE5007 SS81408A AMD 8S81408A 

Hitachi HD10179 NE5008 8881458 Exar XR1458 

Motorola MC10179 NE5009 Motorola MC1458 

MC10579 8E5008 8S8150a AMD 8881508 

8ignetics 10179 8E5009 Datel DAC-IC88M 

SP10180 Fairchild F10180 OP-07 Fairchild ,..A714 627 Motorola MC1508 

Hitachi HD10180 PM1458 Exar XR1458 8S81558 Exar XR1558 

Motorola MC10180 
PM155 AMD LF155 Motorola MC1558 

MC10580 
Fairchild ,..AF155 .88S208 Motorola LM208 

NEe America ,..PB10t80 
Intersil LF155 RCA CA208 

8ignetics 10180 
Motorola LF155 .S8S308 Motorola LM308 

8P10181 Fairchild F10181 
National LF155 786 RCA .CA308 

Raytheon LF155 8SS741 . Motorola MC1741 
" 

Hitachi HD10181 8ignetics LF155 8S8747 AMD 888747 
Motorola MC10181 TI LF155 Motorola MC1147 

MC10581 PM1558 Exar XR1558 
NEe America !-,-P810181 PM156 AMD LF156 \ Raytheon Semiconductor Signetics 10181 Fairchild ,..AF156 

SP10190 Motorola MC10190 Intersil LF156 
SP1020 Motorola MC1020 Motorola LF156 AM2901A 
SP10211 Motorola MC10211 National LF156 786 

MC10611 Raytheon . LF156 
8P10212 Fairchild F10212 Signetics LF156 

Motorola MC10212 TI LF156 
MC10612 PM157 AMD LF157 I SP10216 Motorola MC10216 Fai~child ,..AF157 

MC10616 Intersi! LF157 I 
SP1023 Motorola MC1023 Motorola LF157 AM2902 

SP10231 Motorola MC10231 National LF157 786 

MC10631 Raytheon LF157 

SP1026 Motorola MC1026 8ignetics LF157 

SP1027 Motorola MC1027 TI LF157 

,I 

AM2905 

SP1030 Motorola MC1030 1 PM255 AMD LF255 

SP1031 Motorola MC1031 Fairchild ,..AF255 

SPi032 rvlutorvld iv;C'~ 032 Intf.lrsil LF255 AM2906 

SP1033 Motorola MC1033 
Motorola LF255 

786

1 
SP1034 Motorola MC1034 

National LF255 

SP103S Motorola MC1035 
Raytheon LF2S5 AM2907 

SP1039 Motorola MC1039 
Signetics LF255 

I 8P1040 Motorola MC1040 
TI LF255 

PM256 AMD LF256 AM2909 
SP1047 Motorola MC1047 Fairchild IlAF256 I 
SP1048 Motorola MC1048 Intersi! LF256 
SP1201 Motorola MC1201 Motorola LF256 
SP1202 Motorola MC1202 National LF256 786 AM2911 
SP1203 Motorola MC120,3 Raytheon LF256 
SP1204 Motorola MC1204 Signetics LF256 
SP1205 Motorola MC1205 TI LF256 
SP1206 Motorola MC1206 PM257 AMD LF257 AM2918 
SP1207 Motorola MC1207 Fairchild ,..AF257 
SP1208 Motorola MC1208, Intersil LF257 HA4741 
SP1209 Motorola MC1209 Motorola LF257 LF155 

8P1210 Motorola MC1210 National LF257 786 

SP1211 Motorola MC1211 Raytheon LF257 

SP1212 Motorola MC1212 Signetics LF257 

SP1213 Motorola MC1213 TI LF257 

SP1214 Motorola MC1214 PM355 AMD LF355 

SP1215 Motorola MC1215 Fairchild ,..AF355 

SP1216 Motorola MC1216 Intersil LF355 

SP1220 Motorola MC1220 Motorola LF355 LF156 

SP1226 Motorola MC1226 National LF355 786 

SP1230 Motorola MC1226 Raytheon LF355 

SP1231 Motorola MC1231 Signetics LF355 

SP1233 Motorola MC1233 
TI LF355 

8P1235 Motorola MC1235 
PM356 AMD LF356 

SP1239 Motorola , MC1239 
Fairchild ,..AF356 

SP1240 Motorola MC1240 
lntersil LF356 
Motorola LF356 LF157 

SP1247 Motorola MC1247 National LF356 786 
SP1248 Motorola MC1248 Raytheon LF356 

1 

SP1660 Motorola MC1660 Signetics LF356 
SP1662 Motorola MC1662 TI LF356 
SP1664 Motorola MC1664 PM357 AMD LF357 

I SP1666 Motorola MC1666 Falfchild ,..AF357 
SP1668 Motorola MC1668 Intersll LF357 
SP1670 Motorola MC1670 Motorola LF357 LF255 
8P1690 Motorola MC1690 National LF357 786 
SP1692 Motorola MC1692 Raytheon LF357 
SP8616 Fairchild 11C05C Signetics LF357 

SP8640 Fairchild 95H90 TI LF357 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ. so compare the specifications conSidering your requirements, 

AM'D AM2901A 
Fairchild F2901A 

9409 
Motorola MC2901 
National IDM2901A 

1656,1680 
NEe Micro )LPB2901 1850 
Signetics N2901 1851 
AMD AM2902 
Motorola MC2902 
National IDM2902 
NEe Micro ,..PB2902 1850 
AMD AM2905 .... 
Motorola MC2905 
NEe Micro ,..PB2905 1850 
AMO AM29Q6 ~~ 
Motoroia MC2906 
NEe Micro }LPB2906 1850 
AMD AM2907 
Motorola MC2907 
NEe Micro ,..PB2907 1850 
AMD AM2909 
Motorola MC2909 
.National IDM2909A 
NEe Micro !-,-PB2909 1850\ 
AMD AM2911 
Motorola MC2911 
National IDM2911A 
NEe Micro /lPB2911 1850 
AMC AM2918 
NEe Micro ,..PB2918 1850 
Harris HA-4741 735 
AMD LF155 
Fairchild ,..AF155. 
Intersil LF155 
Motorola LF155 
National LF155 786 
PMI PM155 871 
Signetics LF155 
T1 LF155 
AMD LF156 
Fairchild ,..AF156 
Intersil 'LF156 

Motorola LF156 
National LF156 786 
PMI PM156 877 
Signetlcs LF,56 
TI LF156 
AMD LF157 
Faircnild /lAF157 
Intersll LF157 
Motorola LF157 
National LF157 786 

PMI PM157 882 
81gnetlcs LF157 
TI LF157 
AMD LF255 
Faircnild /lAF255 
Intersil LF255 
Motorola LF255 
National LF255 786 

2011 



Ie MASTER 

I 
Manufacturer I Replacement IC Master ~:~i~~cturer ! ~~~~~~ement Device 

IC Master ._K"~ , ".""'~,," Ie 0 .... 1_"""" , "- IC Master 
Oevlce Source Device Page Page Device Source Device Page Device Source Device Page 
------.--~-"~-~----- --- ---~--------------

Raytheon Semiconductor LM109 Silicon G SG109 LM304 ~;hcon G SG~04 I RC2567 Exar XR2567C 
TI lM1G9 , L M.304 RC3302 Motorola M;';33C2 

(cont'd) LM111 AMD LM111 LM305 AMO eM30S I TI ... M3302 
Ir.lersil LM111 Intersil LM30S RC3403 Exar XR3403 

LF255 PMI PM255 871 Motorola LM111 Motorola LM305 XR3403C 

Signetics LF255 National LM111 National LM305 Fairchild JlA3403 
I 

I 
11 LF255 i'1CA CAlli SI!ICOn G ~G305 

I 
Motorola MC3403 

LF256 AMD LF256 Signetics LM111 TI LM305 RC4136 Exar XR4136 

Fa!rCiliid J-lt,F256 Silicon G SG111 LM306 AMD LM306 XR4212 
I 

I lntersil Lf=256 TI LM111 II LM306 I Fairchild I'A4136 

MotorOla l.F~56 L~J~ ~~! l~~JJ LtL~~~ 12 Lr'A307 i~"r·..,~D ;.};J~3C7 

I 

PMI OP·Oil 864 

I Nationa! LF256 786 LM118 AMD LMi18 InterSl1 LM307 PM4i36 864 

I 
PMI PM256 877 TI lM118 Motorola LM307 Ti RC4136 

Signetics LF256 LM124 Motorola LM124 National LM307 RC414 TI TL514 

Ti LF256 National LMi04 RCA CA307 RC4151 TI XR4151 

LF257 AMD LF257 Silicon G SG124 Signetics LM307 RC4152 TI XR4152 

Fairchild flAF257 TI LM124 Silicon G SG307 RC4156 TI XR4156 

Intersil LF257 LM139 Motorola LM139 TI LM307 RC4194 Exar XR4194 

Motorola LF251 Silicon G SG139 LM308 AMD LM308 RC4444 Motorola MC3416 

National LF257 786 TI LM139 Intersil LM308 RC4531 Signetlcs NE531 

PMI PM257 882 LM148 AMD LM148 

I 
Motorola LM308 RC4558 Exar XR4558 

Signetics LI=257 Exar XR4741 PMI OP·08 858 Fairchild p.A4558 

- TI U=257 LM201 AMD lM201 PM308 Motnrnl~ M~4'i;;A 

I i 
LF355 AMD LF355 Intersil LM201 RCA CA308 

I 
TI RC4558 

Fairchild ilAF355 Motorola LM201 

I 
S,gnetiCS LM308 RC4739 Exar XR4739 

Intersil LF355 National LM201 Silicon G SG308 RC5332 Fairchild 93411 

Motorola LF355 RCA CA201 LM309 Motorola LM309 RC5342 Fairchild 93411 

I 
Naiionai i..F355 766 S~!:ccr: G SG201 

I Nationa: L~¥~30S 

I 
RC5500 " Si~74S3r4 

PMI PM355 871 TI LM201 I Signetics LM309 RC555 Exar XR555 

Signetics LF355 LM204 Motorola LM204 I Sincor: G SG309 Fa;rchlld flA5So 

Ii Li';joo National LJv1204 I Ti Uv;309 I InterSi! Ni::!)!)!) 

LF356 AMD LF 356 Silicon G SG204 LM311 AMD LM311 Motorola MC1455 

Fa!rChild j.tAF356 TI LM204 I Intersl! LM311 

I 
RCA CA555 

!ntersil LF356 LM205 AMD LM205 Motorola LM311 Sig"letics NE555 

Motorola LF356 i"ltersil LM205 

I 
National LM311 S,hcon G SG555 

National LF356 786 Motorola LM205 RCA CA311 I TI NE555 

PMI PM356 877 Na:.onal lM205 Signetlcs LM311 ! RC556 Exar XR556 

Signetics lF356 Silicon G SG205 Silicon G SG311 Fairchild IlA556 

TI LF356 TI LM205 TI LM311 Motorola MC3456 

LF357 AMD lF357 LM207 AMD LM207 LM312 AMD LM312 Signetics NE556 

Fairchild f!AF357 Intersi! LM207 LM316 AMD LM316 Silicon G 8G556 

Intersii LF357 Motorola lM207 LM318 AMD LM318 

I 
TI NE556 

Motorola LF357 National LM207 TI LM318 RC592 Motorola NE592 

National LF357 786 RCA CA201 LM324 Motorola LM324 I Signatics NE592 

PMI' PM357 882 Silicon G SG207 Silicon G SG324 RC702 Motorola MC1712 

, $iqnetlcs LF357 TI LM207 TI LM324 TI ~IA70:> 

LF357 lM208 AMD LM208 LM339 Motorola LM339 RC709 Motorola MC1709 

LM1Cl AMD LM101 Intersil LM208 RCA CA339 Signetics JlA709 

Ir,te'sil UA101 Motorola LM208 Silicon G 8G339 TI }1A709 

Motorola LM101 PMI OP"()8 858 LM348 AMD LM348 RC710 Motorola MC1ll0 

National LM10l PM208 Exar XR4741 Signetics f!A71 0 

RCA CAlO~ RCA CA208 RC10144 Fairchild F10410 Silicon G SG710 

Signetics LM101 Silicon G SG208 Motorola MClO144 TI TL710 

Silicon G SG101 lM209 National LM209 NEG America JlPB10144 RC711 Motorola Me1711 

TI l.Ml01 Signetics LM209 Plessay SP10144 Signetics ilA711 
LM104 Motorola lMl04 LM211 A,MD LM211 Signetics 10144 Silicon G SG711 

Silicon G 8G104 Intarsi! LM211 TI SN10144 TI f!A711 
TI LM104 Motorola LM211 RC1414 Motorola MC1414 RC723 AMD 723 

I I 
LM105 AMD L.M105 National LM211 RC1437 Motorola MC1437 Intersi! 723 

InterSl1 LM105 RCA CA211 RC1458 Exar XR1458 Motorola MC1723 

j 
Motorola LM105 S'gnetlcs LM211 HarriS HA-2655 704 National LM723 

I 
National LM105 j/ Silicon G SG211 Motorola MC1458 RCA CA.723 

! 
Silicon G SG105 TI LM211 PMI OP-14 844 Signetlcs f!A723 
TI LM10S LM216 AMD LM216 S591458 844 Silicon G SG723 

I LM106 AMD LM106 LM224 Motorola LM224 RCA CA1458 TI )1A723 
j TI LM106 Silicon G 8G224 Slgnetics MC1458 RC725 AMD 725 
! LM107 AMD LM107 TI LM224 Silicon G 8G1458 PMI PM725 849 i 

I 

Intersil LM107 LM239 Motorola LM239 Ti MC1458 9S5725 849 
Motorola lM107 Silicon G 8G239 RC1488 E'xar XR1488 RC733 AMD 733 
National LM1'07 TI LM239 Motorola MCi488 Fa!rchild f!A733 
RCA CA107 LM248 AMD LM248 Signefcs MC1488 Motorola MC1733 
S!qnetlcs LM107 Exar XR4741 Silicon G 8G1488 Signetics )1A733 
S,,;con G 8G107 LM2900 National LM2900 TI SN75188 Silicon G SG733 
Ti LM107 LM2902 Motorola LM2902 RC1489 Exar XR1489 TI j.tA733 

LM108 AMD LM108 Natlona! LM2902 Motorola MC1489 RC741 AMD 741 
InterSil' LM108' TI LM2902 Signetics MC1489 intersil 741 

Motorola LM108 LM301 AMD LM301 Silicon G SG1489 Motorola MC1741 
National LM10a interS!! LM301 TI SN75189 PMI OP"()2 839 
PMI OP,,()S 858 Motoro'a Llv1301 RCi489A Stgnetics MC1489A 

I 
855741 839 

PM~08 858 National LM301 RC1556 Motorola MC1456 RCA CA741 
RCA CAW8 RCA CA:301 Signetics MC1A56 Signetics JlA74j 
S!gnetlcs LMiOS S;gneilcs LM301 Silicon G SG1456 

I 
Silicon G SG74 I 

Silicon G SG108 Sdlcon G SG301 RC1558 Motorola RC1558 TI /LA741 
lM109 Motorola L.M109 TI LM301 RC2207 Exar XR2207 RC747 AMD 747 

National L.M109 UJl304 Molorola L.M304 RC2211 Exar XR2211 

I 
Motorola MC1747 

Signetics [Ml09 National LM304 RC2567 E)(ar XR2567 PMI OP"()4 844 

• Discontinued 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 
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Manufacturer I Replacement 
DeYice Source, Device 

Ie Master 
Page 

------------------------
Raytheon Semiconductor 
(cont'd) 

RC747 

RC748 

RC75107 

RC75108 

RC75109 

RC75110 

.RC7520 

.RC7521 

.RC7522 

.RC7523 

RC75235 
+PC""5:'!tI 

.RC7525 

RC7528 

RC7529 

RC75325 

RC8T09 
RC8T10 

.RC8T13 

.RC8T14 

.RC8T23 

.RC8T24 

RC8200 
RC8201 
RC8202 
RC8203 
RC8225 

RC8230 
RC8231 
RC8233 
RC8234 
RC8241 
RC8242 
RC8243 
RC8250 
RC8251 
RC8252 

PMI· 
RCA 
Signetics 
Silicon G 
TI 
AMD 
Intersil 
Motorola 
RCA 
Signetics 
Silicon G 
TI 
Fairchild 
Motorola 
TI 
Fairchild 
Motorola 
TI 
Fairchild 
TI 
Fairchild 
Motorola 
TI 
Signetics 
Silicon G 
TI 
Signetics 
Silicon G 
Motorola 
Signetics 
Silicon G 
TI 
Motorola 
Signetics 
Silicon G 
TI 
F'!'~ 
Motorola 
Signetics 
Silicon G 
TI 
Fairchild 
Motorola 
Signetics 
Silicon G 
Fairchild 
Silicon G 
TI 
Fairchild 

. Silicon G 
Fairchild 
Motorola 
Silicon G 
Signetics 
Signetics 
Fairchild 
Signetics 
Fairchild 
Motorola 
Signetics 
Fairchild 
Motorola 
Fairchild 
Motorola 
Signetics 
Signetics 
Signetics 
Signettcs 
Signetics 
Signetics 
TI 

Signetics 
Signetics 
Signetics 
Signetics 
Signebcs 
Signetics 
Signetics 
Signetics 
Signetics 
Signetics 

• Discontinued 

555747 
, CA747 

p.A747 
SG747 
p.A747 
748 
748 
MC1748 
CA7~8 
p.A748 
SG748 
p.A748 
75107 

- MC75107 
SN751Q7 
75108 
MC75108 
SN75108 
75109 
SN75109 
75110 
MC7511C 
SN75110 
7520 
SG7520 
SN7520 
7521 
SG7521 
MC7522 
7522 
SG7522 
SN7522 
MC7523 
7523 
SG7523 
SN75235 
75?d 
MC7524 
7524 
SG7524 
SN7524 
7525 
MC7525 
7525 
SG7525 
7528 
SG7528 
SN7528 
7529 
SG7529' 
75325 
MC75325 
SG75325 
8T09 
8T10 
8t13 
8T13 
8T14 
MC8T14 
8T14 
8T23 
MC8T23 
8T24 
MC8T24 
8T24 
N8200 
N8201 
N8202 
N8203 
N8225 
SN74S189 
SN74S289 
N8230 
N8231 
N8233 
N8234 
N8241 
N8242 
N8243 
N8250 
N8251 
N8?5? 

:~~urer I ~~~~ement Device 
IC Master 

Page 

RC8260 
RC8261 
RC8263 
RC8264 
RC8266 
RC8267 
RC8270 

RC8271 

RC8273 
RC8274 
RC8280 

RC8281 
RC8290 

RC8291 

.RC8513 
RC930 

RC932 

RC933 

RC934 

RC935 

RC936 
RC937 

RC940 
RC941 
RC944 

RC945 

RC946 

RC948 

RC949 

RC950 

RC951 

RC957 

RC958 

RC961 

RC962 

RC9621 
RC9622 
RC963 

RC993 

RC994 

RC997 

RC999 

RM1514 

RM1537 
RM1556 

RM1558 

RM2207 

Signetics 
Signetics 
Signetics 
Signetics 
Signetics 
Signetics 
Signetics 
TI 
Signetlcs 
TI 
Signetics 
Signetics 
Signetics 
TI 
Signetics 
Signetics 

TI 
Signetics 
TI 
Motorola 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
Motorola 
TI 
Motorola 
Motorola 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Fairchild 
Fairchild 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
Ti 

Motorola 
Motorola 
Signetics 
Silicon G 
Exar 
Harris 
Motorola 
PMI 

RCA 
Signetics 
Silicon G 
TI 

Exar 

N8260 
N8261 
N8263 
N8264 
N8266 
N8267 
N8270 
SN74178 
N8271 
SN74179 
N8273 
N8274 
N8280 
SN74176 
N8281 
N8290 
8290 
SN74196 
N8291 
SN74197 
MC8T13 
MCa30 
SN15830 
MC832 
SN15832 
MC933 
SN15833 
MC934 
SN15834 
MC835 
SN15835 
MCS36 
MC837 
SN15837 
MC840 
MC84t 
MC844 
SN15844 
MC845 
SN15845 
MC846 
SN15846 
MC848 
SN15848 
MC849 
SN15849 
MC850 
SN15850 
MC851 
SN15851 
MC857 
SN15857 
MCS58 
SN15858 
MC861 
SN15861 
MC862 
SN15862 
9621 
9622 
MC863 
SN15863 
MC853 
SN158093 
MC856 
SN158094 
MC855 
SN158097 
MC852 
SN158092 
MC1514 
TL514 
MC1537 
MC1556 
MC1556 
SG1556 
XR1558 
HA-2650 
MC1558 
PM1558 
5551558 
,CA1558 
MC1558 
SG1558 
MC1558 
XR2207 

704 

844 
844 

RM2211 
RM2567 

RM3403 
RM3503 

RM4136 

RM4151 
RM4152 
RM4156 
RM4194 
RM4531 
RM4558 

RM55107 

RM55108 

RM55109 

RM55110 

RM5524 

RM5525 
RM55325 

RM555 

RM556 

RM592 

RM702 

RM709 

RM710 

RM711 

RM723 

RM725 

RM733 

RM741 

AL TERNATESOURCE DIRECTORY 

Exar 
Exar 

Exar 
Exar 
Fairchild 
Motorola 
Exar 

Fairchild 
PMI 
TI 
TI 
TI 
TI 
Exar 
Signetics 
Motorola 
RCA 
Silicon G 
TI 
Fairchild 
Motorola 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild, 
TI 
Fairchild 
TI 
Fairchild 
Fairchild 
Motorola 
TI 
AMD 
Exar 
Fairchild 
Intersi! 
Motorola 
Signetics 
Silicon G 
TI 
Exar 
Fairchild 
Motorola 
Silicon G 
TI 
Motorola 
Signetics 
Motorola 
TI 
Motorola 
Signetics 
TI 
Motorola 
Signetics 
Silicon G 
TI 
Motorola 
Signetics 
Silicon G 
Teledyne S 
TI 
AMD 
Intersll 
Motorola 
National 
RCA 
Signetics 
S,I.con G 
TI 
AMD 
PMI 

AMD 
Falrchtid 
Motorola 
Signetics 
Silicon G 
TI 
AMD 
Intersil 
Motorola 
PMI 

IC Master 
Page 

Manufacturer I Peplacement 
Device ' Source Device 

IC Master 
Page 

XR2211 
XR2567 
XR2567M 
XR3403M 
XR3503 
p.A3503 
MC3503 
XR4136 
XR4136M 
p.A4136 
OP-09 
RM4136 
XR4151 
XR4152 
XR4156 
XR4194 
SE531 
MC4558 
CA1558 
SG1558 
RM4558 
55107 
MC55107 
SN55107 
55108 
SN55108 
55109 
SN55109 
55110 
SN55110 
5524 
SN5524 
5525 
55325 
MC55325 
SN55325 
SE555 
XR555M 
p.A555 
SE555 
MCISSS 
SE555 
SG555 
SE555 
XR556M 
p.A556 
MC3556 
SG556 
SE556 
SE592 
SE592 
MC1712 
p.A702 
MC1709 
p.A709 

p.A709 
MC1710 
J.LA71 0 
SG710 
p.A71 0 
MC1711 
p.A711 
SG711 
711 
p.A711 
723 
723 
MC1723 
LM723 
CA723 
p.A723 
SG723 
p.A723 
725 
PM725 
5SS725 
733 
p.A733 
MCl733 
J.l.A733 
SG733 
J.l.A733 
741 
741 
MC1741 
PM741 

864 

RM741 

RM747 

RM748 

I
·RM8T13 
.RM8T14 

RM930 

RM932-

RM933 

RM934 

RM935 

RM936 

RM937 

RM940 
RM941 
AM944 

RM945 

RM946 

RM947 
RM948 

RM949 

RM950 

RM951 

RM957 

RM958 

RM961 

RM962 

RM9621 
RM9622 
RM963 

RM993 

RM994 

RM997 

RM999 

RV4151 
849 RV4152 
849 RV4156 

SP3724 
SP3725 
25LS138 
25LS139 
25LS14 
25lS15 
25LS151 
25LS153 
25LS157 

839 25LS158 

PMI 
RCA 
Signetics 
Silic'on G 
T\ 
AMD 
Motorola 
PMI 

RCA 
Signetics 
Silicon G 
Ti 
AMD 
Inters!1 
Motorola 
RCA 
Signetics 
Silicon G 

FairchHd 
Fairchild 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
Ti 
Motorola 
TI 
Motorola 
Motorola 
Motorola 
T! 
Motorola 
11 
Motorola 
·TI 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 

, Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Fairchild, 
Fairchild 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
Motorola 
TI 
TI 
TI 

Reo, 
RCA 

AMD 
AMD 
AMD 
AMD 
AMD 
AMD 
AMD 

SS5741 
CA741 
/-,A741 
SG741 
J.l.A741 
747 
MC1747 
PM747 
SS5747 
CA747 

/1-A747 
SG747 
J.l.A747 
748 
748 
MC1748 
CA748 
J.l.A748 
SG748 
C'-A748 
8T13 
8T14 
MC930 
SN15930 
MC932 
SN15932 
MC933 
SN15933 
MC934 
SN15934 
MC935 
SN15935 
Me936 
SN15936 
MC937 
SN15937 
MC940 
MC941 
MC944 
SN15944 
MC945 
SN15!;l45 

MC946 
SN15946 
SN15947 
MC948 
SN15948 
MC949 
SN15949 
MC950 
SN15950 
MC951 
SN15951 
MC957 
SN15957 
MC958 
SN15958 
MC961 
SN15961 
MC962 
SN15962 
9621 
9622 
MC963 
SN15963 
MC953 
SN159093 
MC956 
SNi 59094 
MC955 
SN159097 
~y1C952 

SN159099 
XR4151 
XR4152 
XR4156 
CA3724 
CA3725 
AM25LS138 
AM25LS138 
AM25LS14 
AM25LS15 
AM25LS125 
AM25LS153 
AM25LS157 
AM25LS158 

8:\9 

844 
844 

The manufacturers repurt their devices can be used as direct replacements. 
P&rformance details oftfJn diff<3f. so c'J.npare the specifications considering your requirements, 
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Ie MASTER 
I Manufacturer I Replacement Ie Masler =i~~lurer I ~~!~~ement Device 

Ie Master Manufacturer I Replacement IC Maste" ~~urer I =~ement Devtce 
ICM .... 

Device ' Source Device Page Page Device Source Device Page PIgit 

I Raytheon Semiconductor 54LSOO ,I SN54LSOO 54LS13 IVIVtVtV,a SN54LS13 54LS183 Nationai DM54LS163 
54LSOl Fairchild 54LSOl National DM54LS13 Signetics 54LS163 

i (cont'd) National DM54LS01 Signetics 54LS13 TI SN54LS163 

I 

Signetics 54LS01 TI SN54LS13 54LS164 AMD SN54LS164 

25LS160 AMD AM25LS160 TI SN54LS01 54LS132 Fairchild 54LS132 Fairchild 54LSl64 

25LS161 AMD AM25LS161 54LS02 Fairchild 54LS02 Motorola SN54LS132 Motorola SN54LS164 

2:;LS 162 .Ar..~8 AM25i...Sio2 Motoroia SN54LS02 National DM54LS132 Na~ional DM54LS164 
I 

AM~5LS163 National DM54LS02 Stgnetics 54LS132 Signetics 54LSl64 I 25LS163 AMD 
I 25LS164 AMD AM25LS164 Signetics 54LS02 54LS136 Fairchild ,54LS136 TI SN54LS164 
I 25LS1/1) AMD AM25LS170 T! SN54LS02 Motorola SN54LS136 54LS170 AMD SN54LS170 
I 25LS174 ,IIMD AM25LS174 54LS03 Fairchild 54LS03 Signetics 54LS136 Fairchild 54LS170 
i 

25LS175 AMD AM25LS175 Motorola SN54LS03 TI SN54LS136 Motorola SN54LS170 I 

I 
25LS18' AMD AM25LS181 National DM54LS03 54LS138 Fairchild 54LS138 National DM54LS170 

25LS190 AMD AM25LS190 Signetics 54LS03 Motorola SN54LS138 Signetics 54LS170 

25LS191 AMD AM25LS19i Ti SN54LS03 National DM54LS138 TI SN54LS170 

I 
25LS192 AMD AM25LS192 54LS04 Fairchild 54LS04 Signetics 54LS138 54LS174 AMD SN54LS174 

25LS193 AMD AM25LS193 Motorola SN54LS04 TI SN54LS138 Fairchild 54LS174 

25LSi94A AMD AM25"Si94A National DM54LS04 54LS139 AMD SN54LS139 National DM54LS174 

25LS195 .AMD AM25LS195 Signetics 54LS04 Fairchild 54LS139 Signetics 54LS174 

25LS22 AMD AM25LS22 TI SN54LS04 Motorola SN54L$139 TI SN54LS174 

25LS23 AMD AM25LS23 54LS05 Fairchild 54LS05 National DM54LS139 54LS175 AMD SN54LS175 

25LS240 AMD 25LS240 Motorola SN54LS05 Signetics 54LS139 Fairchild 54LS175 

25L5241 AMD AM25LS241 National DM54LS05 74LS139 Motorola SN54LS175 

I 25LS251 AMD AM25LS251 

I 
Signetics 54LS05 TI SN54LS139 National DM54LS175 

I 

25LS253 AMD AM25LS253 TI SN54LS05 54LS14 Fairchild 54LS14 Signetics 54LS175 

25LS258 AMD AM25LS258 

I 
54LS08 Fairchild 54LS08 Motorola SN54LS14 TI SN54LS175 

25LS299 AMD AM25LS299 Motorola SN54LS08 National DM54LS14 54LS181 . AMD SN54LS181 

25LS373 A~ .. ~D 25LS373 National DM54LS08 SignAtlc!': 54\.814 Fairchild 54LS181 

I 
25LS670 AMD AM25LS670 

I 
Signetics 54LS08 TI SN54LS14 

I 
Motorola SN54LS181 

26S10 A~~D A~.;126S1 0 TI SN54LS08 54L815 Fairchild' 54LS15 Signetics 54LS181 

2G$11 1""\.1'''''-' AtJt2GS11 54LS09 Fairchild 54LS09 ~.~otorola SN54LS15 Tf SN54LS181 

54HOO Fairchild 54HOO MotorOla SN54LS09 National DM54LS15 54LS190 AMD SN54LS190 

iTT ITT54HOO National DM54LS09 Signetics 54LS15 Fairchild 54LS190 

National DM54HOO Signetics 54LS09 TI SN54LS15 Motorola SN54LS190 

Signetics 54HOO TI SN54LS09 54LS151 AMD SN54LS151 National DM54LS190 

TI SN54HOO 54LS10 Falrchi!d 54LS10 Fairchild 54LS151 Signetics 54LS190 

54H01 F2.1rchild 54H01 I Motorola SN54LS10 Motorola SN54LS151 TI SN54LS190 

ITT ITT54H01 National DM54LS10 National DM54LS151 54LS191 AMD SN54LS191 

National DM54H01 Signetlcs 54LS10 Signetics 54LS151 Fairchild 54LS191 

Signehcs 54H01 TI SN54LS10 54LS153 Motorola SN54LS191 

Ti SN54H01 54lS107 Fairchlid 54LS107 TI SN54LS151 National DM54LS191 

54H04 Fa"chda 54H04 Motorola SN54LS107 54LS152 Fairchild 54LS152 Signetics 54LS191 

ITT ITT54H04 National DM54LS107 Motorola SN54LS152 TI SN54LS191 

National DM5'4H04 

I 
Signetics 54LS107 TI SN54LS152 54LS192 AMD SN54LS192 

S;gret cs 54H04 TI SN54lS107 54LS153 AMD SN54LS153 Fairchild 54LS192 

T' SN54H04 54LS109 Fairchild 54LS109 Fairchild 54LS153 Motorola SN54LS192 
54H05 Fai'chdrJ 54H05 I Motorola SN54LS109 Motorola SN54LS153 National DM54L$192 

ITT IF54H05 I National DM54LS109 National DM54LS153 Signetics 54LS192 

Natlonai DM54H05 1 Signetics 54LS109 Signetics 54LS153 TI SN54LS192 

Signetics 54H05 I TI SN54LS109 TI SN54LS153 54LS193 AMD SN54LS193 

TI SN54H05 I 
54LS11 Fairchild 54LS11 54LS156 Fairchild 54LS156 Fairchild 54LS193 

">4HH) F'wchdd 54,,1(' Motorola SN54LS11 Motorola SN54LS156 Motorola SN54LS193 

III 1'llo4HlO 

i 
NdilOfldi DM54LSi i National DM54LS156 National DM54LS193 

National DM54Hl0 Signetics 54LS11 TI SN54LS156 Signetics 54LS193 

Signetlcs 54Hl0 TI SN54LS11 54LS157 AMD SN54LS157 TI SN54LS193 
TI SN54H10 

I 
54LS112 Fairchild 54LS112 Fairchild 54LS157 54LS194A AMD SN54LS194A 

54H11 Fairch,ld 54H1 f National DM54LS112 Motorola SN54LS157 Fairchild 54LS194 

ITT ITT54Hl1 Signetics 54LS112 National DM54LS157 Motorola SN54LS194 
National DM54Hl1 I TI SN54LS112 Signetics 54lS157 Signetics 54LS194A 
Signetics 54Hl1 

I 
54LS113 Fairchild 54LS113 TI SN54LS157 TI SN54LS194A , 

SN54Hl1 National DM54lS113 54LS158 Fairchild 54LS158 54LS195ft A.MD SN54LS195A 
54H15 Fairchild 54H15 Signetics 54LS113 

i 
~otorola SN54LS158 Fairchild 54LS195 

TI SN54H; 5 

I 

TI SN54LS113 

I 
National DM54LS158 Motorola SN54LS195 

54H20 Fairchild 54H20 54LS114 Fairchild 54LS114 Signetics 54LS158 Signetics 54LS195A 
ITT ITT54H20 Motorola SN54LS114 TI SN54LS158 TI SN54LSI95A 
NatKlnal DM54H20 National DM54LS114 54LS160 AMD SN54LS160 54LS196 Fairchild 54LS196 
Signetics 54H20 I Signetics 54lS114 Fairchild 54LS160 Motorola SN54LS196 
11 SNb4H20 

I 

Ti SN54LS114 Motorola SN54LS160 National DM54LS196 
54H22 Fairchild 54H22 54LS12 Fairchild 54LS12 National DM54LS160 

I 

Signetics 54LS196 
Natlona! DM54~'22 National DM54LS12 Signetics 54LS160 TI SN54LS196 
S'gnetlcs 54H22 S,gnetlcs 54LS12 I' TI SN54LS160 54LS197 Fairchild 54LS197 
T, SN54H22 Tl SN54LS12 

I 
54LS161 AMD SN54LS161 Motorola SN54LS197 

54H40 Fal'child 54H40 54LS122 National DM54LS122 Fairchild 54LS161 National DM54LS197 
ITT ifT54Ci40 TI SN54LS122 Motorola SN54LS161 Signetics 54LS197 
Natwnal DM54H40 54LS123 AMD SN54LS123 National DM54LS161 TI SN54LS197 
Signetics 54H40 National DM54LS123 Signetics 54LS161 54LS20 Fairchild 54LS20 

- TI SN54H40 TI SN54LS123 TI SN54LS161 Motorola SN54LS20 
54H74 Fiwch"d 54H74 54LS125 Fairchild 54L8125 54LS162 AMD SN54LS162 

I 
National DM54LS20 

IT·, iTT54>-i74 National DM54LS125 Fairchild 54LS162 Signetics 54LS20 
National DMS4H74 S'gnetlcs 54LS125 Motorola SN54LS162 TI SN54LS20 
Signetics 54H74 TI SN54LS125A National DM54LS162 54LS21 Fairchild 54LS21 
T! 8N54H74 54LS126 Fairchild 54LS126 Signetlcs 54LS162 Motorola SN54LS21 

54L800 Fairchi:d 54L300 Motorola SN54LS126 TI SN54LS162 National DM54LS21 
Motorola SN54LSOO National DM54LS126 54LS163 AMD SN54LS163 Signetics 54LS21 
National DM~4LSOO Signetics 54LS126 Fairchild 54LS163 TI SN54LS21 
S.gnelics 54L800 TI SN54LS126A Motorola SN54LS163 54LS22 Fairchild 54LS22 

• Discontinued 

Bold face deVice numbers Indicate manufacturers data is provided in the Ie Master on the pages noted. 
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Raytheon Semiconductor 
(cont'd) 

54LS22 

54LS221 

54LS242 

54LS243 

54LS251 

54LS253 

54LS257 

54LS258 

54LS26 

54LS266 

54LS27 

54LS28 

54LS283 

54LS295A 

54LS298 

54LS299 

.54LS30 

54LS32 

54LS33 

54LS365 

54LS366 

Motorola 
National 
Signetics 
TI 
National 
Signetics 
TI 
AMD 
Tt 
AMD 
TI 
AMD 
Fairchild 
Motorola 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 

TI 
Fairchild 
Motorola 
Signetics' 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
Signetics 
TI 
Fairchild 
Motorola 
TI 
AMO 
Fairchild 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI . 

Fairchild 
Signetics 
TI 
Fairchild 
Motorola 
Signetics 
TI 
Fairchild 

• Discontinued 

SN54LS22 
DM54lS22 
54lS22 
SN54LS22 
DM54lS221 
54LS221 
SN54lS221 
SN54LS242 
SN54lS242 
SN54LS243 
SN54LS243 
SN54lS251 
54lS251 
SN54lS251 
54lS251 
SN54lS251 

. SN54lS253 
54LS253 
SN54LS253 
DM54LS253 
54LS253 
SN54lS253 
54lS257 
SN54lS257 
DM54lS257 
54LS257 
SN54LS257 
SN54LS258 
54LS258 
SN54lS258 
54lS258 
SN54lS258 
54LS26 
DM54LS26 
54lS26 
SN54LS26 
~~'..!~~ 
SN54LS261 
54LS266 
SN54LS266 
54LS266 
SN54LS266 
54lS27 
SN54LS27 
DM54lS27 
54LS27 
SN54LS27 
54LS28 
SN54LS28 
54lS283 
SN54lS283 
DM54LS283 
54LS283 
SN54LS283 
54lS295 
SN54LS295 
54LS295A 
SN54LS2958 
54LS298 
SN54LS298 
SN54LS298 
SN54lS299 
54lS299 
SN54LS299 
54LS30 
SN54LS30 
DM54LS30 
54LS30 
SN54LS30 
54LS32 
SN54LS32 
DM54LS32 
54LS32 
SN54LS32 
54lS33 
54lS33 
SN54LS33 
54LS365 
SN54LS365 
54LS365 
SN54LS365 
54lS366 

54LS366 

54LS367 

54lS368 

54LS37 

54lS375 

54LS38 

54LS386 

54lS395 

54lS40 

54lS42 

54LS51 

54lS54 

54lS55 

54LS670 

54LS73 

54LS74 

54LS75 

54LS76 

54LS77 

54lS78 

54LS83A 

Motorola 
Signetics 
II 
Fairchild 
Motorola 
Signetics 
TI 
Fairchild 
Motorola 
Signetics 
TI 
Fairchild 
Motorola 
National 
Sighetics 
TI 
Signetics 
TI 
Fairchild 
Motorola 
National 
$ignetics 
TI 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetlcs 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
Motorqla 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetlcs 
TI 
Fairchild, 
Motorola 
National 
Slgnetics 
Ti 
Fairchild 
National 
Signetics 
TI 
National 
Signetics 
TI 
Fairchild 

National 
TI 
National 
Signetics 
TI 
Fairchild 
Motorola 

IC Master 
Page 

SN54LS366 
54LS366 
SN54LS366 
54lS367 
SN54LS367 
54LS367 
8N54LS367 
54LS368 
8N54lS368 
54LS368 
SN54LS368 
541837 
SN54lS37 
DM54LS37 
54LS37 
8N54LS37 
54L8375 
SN54LS375 
54lS38 
SN54LS38 
DM54LS38 
54LS38 
SN54lS38 
54L8386 
54LS386 
54L8095 
DM54LS395 
54LS395 
SN54L8395 
54LS40 
SN54LS40 
DM54LS40 
54L840 
8N54LS40 
54LS42 
SN54LS42 
DM54L842 
54LS42 
SN54LS42 
54LS51 
SN54LSSl 
DM54lS51 
54LS51 
8N54LS51 
54LS54 
SN54LS54 
DM54lS54 
54LS54 
SN54LS54 
54L855 
SN54LS55 
DM54LS55 
54LS55 
8N54LS55 
SN54LS670 
54LS670 
SN54L8670 
DM54lS670 
5418670 
8N54L8670 
54LS73 
SN54LS73 
DM54LS73 
54L873 
SN54LS73 
54L874 
SN54LS74 
DM54LS74 
54LS74 
8N54LS74 
54L875 
DM54LS75 
54lS75 
SN54LS75 
DM54LS76 
54LS76 
SN54LS76 
54LS77 
74LS77 
DM74LS77 
SN54LS77 
DM54LS78 
54LS78 
SN54lS78 
54lS83 
SN54LS!,l3 

54lS83A 

54LS85 

54LS86 

54LS90 

54lS91 
54LS92 

54LS93 

54LS958 

54S240 

54S241 

548244 

5400 

5401 

5403 

5404 

5405 

5408 

5409 

5410 

5411 

ALTERNATE SOURCE DIRECTORY' 

National 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 
Fairchild 
Motorola 
Signetics 
TI 
Fairchi!d 
Motorola 
8ignetics 
TI 
TI 
Motorola 
Sig(1etics 
TI 
Fairchild 
Motorola 
Signetics 
TI 
Fairchild 
Motorola 
Signetics 
TI 
AMD 
MMI 
TI 
AMD 
MMI 
TI 
AMD 
MMI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fa.rchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
8ignetics 
TI 
Fairchild 
ITT \ 
National 

Ie Master 
Page 

DM54LS83 
54LS83A 
SN54LS83A 
54LS85 
DM54LS85 
54L885 
SN54LS85 
54L886 
SN54LS86 
54LS86 
SN54LS86 
54LS90 
SN54LS90 
54LS90 
SN54L890 
SN54LS91 
SN54LS92 
54LS92 
8N54L892 
54L893 
SN54LS93 
54lS93 
SN54L893 
54L8958 
SN54LS958 
5418958 
SN54LS958 
SN548240 
545240 462 
SN54S240 
SN54S241 
545241 462 
8N54S241 
SN54S244 
545244 462 
5400 
ITT5400 
MC5400 
DM5400 
5400 
SN5400 
5401 
ITT5401 
MC5401 
DM5401 
5401 
SN5401 
5403 
ITT5403 
MC5403 
DM5403 
5403 
SN5403 
5404 
ITT5404 
MC5404 
DM5404 
5404 
SN5404 
5405 
ITT5405 
MC5405 
DM5405 
5405 
SN5405 
5408 
ITT5408 
MC5408 
DM5408 
5408 
SN5408 
5409 
ITT5409 
,MC5409 
DM5409 
5409 
SN5409 
5410 
ITT541 0 
MC5410 
DM5410 
5410 
8N5410 

. 5411 

ITT5411 
DM5411 

5411 

5412 

54123 

54145 

54150 

54151 

54152 

54153 

54154 

54155 

54156 

54157 

54158 
54159 
54160 

54161 

54162 

Signetics 
TI 
Fairch;ld 
ITT 
Signetics 
II 
AMD 
Fairchild 
ITT 
Motorola 
National 
Signetics 
Ti 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signeties 
TI 
Fairchild 
Motorola 
Signetics 
TI 
Faircnild 
ITT 
Motorola 
Nationai
Signetics 
TI 

.AMD 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
AMD 

,Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 
Stgnetics 
TI 
AMD 
Fairchild 
ITT 
Motorola 
Nationai 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 

IC Master 
, Page 

5411 
SN5411 
5412 
ITT5412 
5412 
8N5412 
SN54123 
54123 
ITT54123 
MC54123 
DM54123 
54123 
SN54123 
54145 
ITT54145 
MC54145 
DM54145 
54145 
SN54145 
54150 
MC54150 
D~54150 

54150 
SN54150 
54.151 
ITT54151 
MC54151 
DM54151 
.54151 
SN54151 
54152 
MC54152 
54152 
SN54152 
54153 
ITT54153 
MC54153 
DM54153 
54153 
8N54153 
SN54t54 
54154 
MC54154 
DM54154 
54154 
SN54154 
54155 
ITT54155 
MC54155 
DM54155 
54155 
SN54155 
54156 
ITT54156 
MC54156 
DM54156 
54156 
SN54156 
8N54157 
54157 
ITT54157 
MC54157 
DM54157 
54157 
SN54157 
54158 
SN54159 
SN54160 
54160 
ITT54160 
MC54160 
DM54160 
54160 
SN54160 
SN54161 
54161 

'TT54161 
MC54161 
DM54161 
54161 
SN54161 
SN54162 
54162 
ITT54162 
MC54162 
DM54162 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Ie Master 
Page 

Raytheon Semiconductor 
(cont'd) 

54162 

54163 

54164 

54165 

54166 

54170 

54174 

54175 

54180 

54181 

54182 

54190 

54191 

54192 

54193 

Signetics 
Ti 
AMD 
Fairchild 
ITT 
rviororoia 
Nat:cna: 
Signetics 
Tl 
AMD 
Fairchild 
ITT 
National 
S!gnet!cs 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
Nalional 
Signetics 
TI 

Fairchild 
Natlona! 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
Signetics 
Tl 
AMD 
Fairchild 
Motorola 
Nationa! 
Signetics 

FalfchCC 
ITT 
Motorola 
National 
Signetics 
TI 

AMO 
Fairchild 
MOioroia 
National 
Signetlcs 
TI 
MAD 
Fairchild 
ITT 
Motorola 
National 
S,gnetics 
TI 

Fairchild 
ITT 
Motorola 
National 
S;gneiic~ 

TI 
Fairchild 
In 
Motorola 
Natiof1ejl 

Signetics 
T: 
AMD 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
rn 
Motorola 

• Discontinued 

54162 
SN54162 
SN54163 
54163 
ITT54163 
,lAC5" ~63 
DM54j63 

54163 
SN54163 
SN54164 
54164 
iTT54164 
DM54164 
54164 
SN54164 
54165 
'MC54165 
DM54165 
54165 
SN54165 
54166 
DM54166 
54166 
31\]54 ~ 66 
54170 
DM54170 

SN54170 
SN74174 
54174 
MC54174 
DM54174 
54174 
SN54174 
SN54175 
54175 
MC54175 
DM54175 
54175 
SN54i75 
54180 
ITT54180 
MC54180 
DM54180 
54180 
SN54180 
SN541S1 
54181 . 

MC54i81 
DM54181 
54181 
SN54181 
SN54182 
54182 
IH54182 
MC54182 
DM54182 
54182 
SN54182 
54190 
ITT54190 
MC54190 
DM54190 
54190 
SN54190 
54191 
IH54191 
MC54191 
DM54191 
54191 
SN54191 
SN54192 
54192 
ITT54192 
MC54192 
DM54192 
54192 
SN54192 

'8N54193 
54193 

MC54193 

Manufacturer : Replacement IC Master 
Page Device i Source Oevice 

54193 

54195 

54198 

54199 

5420 

5421 

5422 

1\54283 

I 
I 5437 

I 
5438 

5442 

5443 

5444 

5445 

5474 

5486 

74HOO 

74H01 

National 
8ignetics 
T1 

AMD 
Fairchild 
ITT 

~foto~o'3 

National 
S'gnetics 

Fairchild 

tliational 
Signetlcs 
TI 
Fairchi!d 
National 

S'gnetics 
TI 

FairChild 
ITT 
Motorola 
National 
Signet,cs 
II 
Fairchild 
ITT 
Signetics 
Fairchild 
T! 
Fairchild 
TI 

Fairchild 
ITT 
Motorola 
NatIOnal 
Signetlc>i 

T' 
Fairchild 
ITT 
Motorola 
National 
SignetiCS 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
II 
Fairchild 
ITT 
Motorola 

TI 
Fairchild 
ITT 
Motoroia 
SignetlCs 
TI 

Fairchild 
iTT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motoro!a 
National 
Signet,cs 
TI 
Fair,~hlid 

iTT 
Motorola 
National 
Signetlcs 
TI 
Fairchild 
National 

54193 
SN54193 
SN54195 
54195 
ITT54195 
MC54195 
DM54195 
54195 
S'154195 
54198 
DM54198 
54198 
8N54198 
54199 
DM54199 
54199 
SN54199 
5420 
ITT5420 
MC5420 
DM5420 
5420 
SN5420 
5421 
iTT5421 
5421 
5422 
SN5422 
54283 
SN54283 
5437 
ITT5437 
MC5437 
DM5437 
5437 
SN5437 
5438 
ITT5438 
MC5438 
DM5438 
5438 
SN5438 
5442 
ITT5442 
MC5442 
DM5442 
5442 
S'\I5442 
5443 
ITT5443 
MC5443 
5443 
SN5443 
5444 
ITT5444 
MC5444 
5444 
SN5444 
5445 
ITT5445 
MC5445 
DM5445 
5445 
SN5445 
5474 
ITT5474 
MC5474 
DM5474 
5474 
SN5474 
5486 
1175486 
MC5486 
DM5486 
5486 
SN5486 
74HOO 
DM74HOO 

NEC Amenca p.PB74HOO 
Signetics 74HOO 
T! SN74HOO 
Fairchild 
ITT 

74H01 
ITT74HOl 

~~3tiQn;,~ D;,·~7 41-101 
NEG America iJ.PB74HOl 

Manufacturer ! Replacement Ie Master 
Page Device i Source Device 

74H04 

74H05 

74Hl0 

74Hll 

74H15 

74H20 

74H22 

74H40 

74H74 

74LSOO 

74LSOl 

74LS02 

74LS03 

74LS04 

74LS05 

Sign8t.cs 74HO i 

TI SN74HOl 
F,"!ilcnl;(i 74H04 

ITT ITT74H04 
National DM74H04 
NEG AmerICa /iPB74H04 
S:g:1st;cs -;' 4H04 
TI SN74H04 
Fairchild 
ITT 
National 
TI 
Fairchild 
ITT 

74H05 
;-;-T74HC5 
DM74H05 
SN74H05 
74H10 
ITT74H10 

National DM7 4H 1 0 
NEG America }lPB74Hl0 
Signetics 74Hl0 
TI SN74Hl0 
Fairchild 74H11 
ITT ITT74H11 
National DM74H11 
Signetics 74H11 
TI SN74H11 
Fairchild 74H15 
TI SN74H15 
Fairchild 74H20 
ITT ITT74H20 
National DM74H:?O 

NEC America p.PB74H20 
Signet,cs 74H20' 
TI SN74H20 
Fairchild 74H22 
National DM74H22 
Signetics" 74H22 
TI SN74H22 
Fairchild 74H40 
iTT ITT74H40 
National DM74H40 
NEC AmerICa p.PB74H40 
Signetics 74H40 
Ti 
Fairchild 
ITT 
National 
Signetics 
Tl 
Fairchild 
ITT 
Motorola 
National 
NEG AmerICa 
Signetics 
r 
Fairchild 
ITT 
National 
Slgnetics 
TI 
FairchIld 
ITT 
Motorola 
National 

SN74H40 
74H74 
ITT74H74 
DM74H74 
74H74 
SN74H74 
74LSOO 
1TT74LSOO 
SN74LSOO 
DM74LSOO 
J.lPB74LSOO 
74LSOO 
SN74LSOO 
74LSOl 
ITT74LSOl 
DM74LSOl 
74LS01 
SN74LS01 
74LS02 
ITT74LS02 
SN74LS02 
DM74LS02 

NEe Amenca ).1PB74LS02 
Signetics 74lS02 
TI SN74LS02 
Fairchild 74LS03 
iTT ITT74LS03 
Motorola SN74LS03 
National DM74LS03 
NEG America /iPB74lS03 
Signelics 74LS03 
Ti SN74LS03 
Fairchild 74lS04 
ITT ITT74lS04 
Motorola SN74lS04 
NatIOnal DM74lS04 
NEG America ).tPB74LS04 
Signetics 74LS04 
;1 SN74LS04 
Fairchild 74LS05 
ITT iTT74lS05 
Motorola SN74LS05 
National DM74LS05 
NEG Amenca /iPB74LS05 
Signr::t:cs 74lS05 
Ti SN74LS05 

Manufacturer : Replacement Ie Master 
Page Device ' Source Device 

7aLSOB 

74LS09 

74LS10 

74LS107 

74LS109 

74LS1' 

74LS112 

74LS113 

74lS114 

74LS12 

74LS122 

74LS123 

74LS125 

74lSi26 

I 74LS13 

I "4' '~'32 .1 i ... ;:" 

Falfcnlld 
ITT 

74LS08 
ITT74lS08 

MotOrola SN74l.S08 
Nationa, DM74LS08 
NEG Amenca uPB74LS08 
S'gnetics 74lS08 
TI 
Fairchild 
ITT 

!\lationa: 

Signetics 
;! 
Fairchild 
ITT 
Motorola 
National 
NEC America 
Signetics 
T! 
Fairchild 
ITT 
National 
Signetlcs 
TI 
Fairchild 
iTT 
Motorola 
National 

SN74LSOS 
74lS09 
ITT74lS09 

SI"i4LSOS 
SlM74LS09 
74LS09 
SN74LS09 
74lS10 
iTT74LS10 
SN74LSiO 
DM74LS10 
J.LPB74LS10 
74lS10 
SN74LS10 
74lS107 
!TI74LS107 
DM74LS107 

74LS107 
SN74LS107 
74LS109 
ITI74LS109A 

, SN7aLS109 

DM74lS109 
NEG Amenca }lPB74LS109 
Signencs 74LS109 
TI 
Fairchild 
ITT 
Motorola 

SN74LS109 
74LS11 
ITT74lS11 
SN74LS11 

National 8M74LSil 
NEe Arrenca flP874LS11 
Signetics 74LS11 
TI SN74LS11 
Fairchild 
ITT 
National 
NEG America 
Signetics 
TI 
FairChild 
!TT 

National 
NEG America 
Signetlcs 
TI 

Fairchild 
ITT 

Motorola 
National 
Signetics 
Tl 

Fairchild 
National 
Signetics 
TI 

National 
r: 
AMD 
ITT 
National 
TI 
Fairchild 
ITT 
NatIOnal 
Signetics 
Tl 
Fairchild 
ITT 
Motorola 
National 
Signetics 
Tl 

Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Falrct1:iG 
iTT 

74lS112 
iTI74LS112 
DM74LS112 
fLPB74LS112 
74LS112 
SN74LS112 
74LS113 
ITT74LS113 
DM74lS113 
/lPB74LS113 
74LS113 
SN74LS113 
74LS114 
IH14lS114 
SN74lS114 
DM74lS114 
74lS114 
SN74LS114 
74LS12 
DM74lS12 
74LS12 

SN74LS'2 
DM74LS122 
SN74LS122 
SN74LS123 
ITI74LS123 
DM74LS123 
SN74LS123 
74LS125 
ITT74LS125 
DM74LS125 
74LS125 
SN74LS125A 
74lS126 
iTT74:"S126 
SN74lS126 
DM74lS126 
74LS126 
SN74~S126A 
74L$13 

ITTl4LS13 
SN74LS13 
DM74l.S13 
74LS13 
SN74LS13 
l4LS~32 

!Tf74L<;132 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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~turer I ~:~:ement Device 
Ie Muter 

Page 

Raytheon Semiconductor 
(cont'd) 

74LS132 

74LS136 

74LS138 

74LS139 

74LS14 

74LS15 

74LS151 

74LS152 

74LS153. 

74LS155 

74LS156 

Motorola 
National 

Signetics 
TI 
Fairchild 
lIT 
Motorola 
National 
Signetics 
TI' 

AMD 
Fairchild 
lIT 
Motorola 

. National 
NEC America 
Signetics 
TI 
AMD 
Fairchild 
lIT 
Motorola 
National 
NEC America 
Signetics 
Tl 
Fairchild 
lIT 
Motorola 
National 
Signetics 
TI _ 

Fairchlid 
IT! 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
lIT 
Motorola 
National 
NEC America 
Signetics 
TI 
Fairchild 
Motorola 
AMD 
Fairchild 
lIT" 

Motorola 
National 
NEC America 
Signetics 
TI 
Fairchild 

lIT 
Motorola 

National 

NEC A.merica 
Signetics 
TI 

Fairchild 

SN74LS132 
DM54LS132 
DM74LS132 
74LS132 
SN74LS132 
74LS136 
fm4LS136 
SN74LS136 
DM74LS136 
74LS136 
SN74LS136 
SN74LS138 
74LS138 
Im4LSl3B 
SN74LS138 
DM74LS138 
IlPB74LS138 
74LS138 
SN74LS138 
SN74LS139 
74LS139 
Im4LS139 
SN74LS139 
DM74LS139 
IlPB74LS139 
74LS139 
SN74LS139 
74LS14 
ITT74LS14 
.SN74LS14 
DM74LS14 
74LS14 
SN74LS14 
74LS15 
In74LS15 
$NZ4LS15 
DM74LS'IS 
74LS15 
SN74LS15 
SN74LS151 
74LS151 
Im4LS151 
SN74LS151 
DM74LS151 
IlPB74LS151 
74LS151 
SN74LS151 
74LS152 
SN74LS152 
SN74LS153 
74LS153 
Im4LS153 
SN74LS153 
DM74LS153 
/iPB74LS153 
74LS153 
SN74LS153 
54LS155 
74LS155 
1TI74LS155 
SN54LS155 
S"N74LS155 • 
DM54LS155 
DM74LS155 
/iPB74LS155 
74LS155 
SN54LS155 
SN74LS155 
74LS156 

ITT iTI74LS156 
Motorola SN7 4LS 156 
National DM74LS156 
Signetics' 74LS156 
TI SN74LS156 

74LS157 AMD SN74LS157 
Fairchild 74LS157 
In Im4LS157 
Motorola SN74LS157 
flJatlonal DM7 4LS 157 
NEC America /iPB74LS157 
Signetics 74LS157 
TI SN74LS157 

• Discontinued 

=~er I :::ement Device 
IC Master 

Page 

74LSl58 

74LS160 

74lS161 

74LS162 

74LS163 

74LSl64 

74LS170 

74LS174 

74LS175 

74LS181 

74LS190 

74LS191 

74LS192 

AMD 
Fairchild 
lIT 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
lIT 
Motorola 
National 
NEC America 
Signetics 
TI 
AMD 
Fairch~d 

lIT 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
lIT 
Motorola 
National 
Signetics 
TI 
AMD 
I=~,rchi!d 

lIT 
Motorola 

NEC America 
Signetics 
TI 
AMD 
Fairchild 
lIT 
Motorola 
National 
Signetics 
TI 
,AMD 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
lIT 

/ Motorola 
National 
NEC America 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
Signetics 
TI 
AMD 
Fairchild 
lIT 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
lIT 
Motorola 
National 
Signetlcs 
TI 
AMD 

SN74LSl5.8 
74LS158' 
Im4LS158 
SN74LS158 
DM74LS158 
74LS158 
SN74LS158 
SN74LS160 
74LS160 
1TI74LS160 
SN74LS160 
DM74LS160 
74LS160-
SN74LS160 
SN74LS161 
74LSl6.1 
Im4LS161 
SN74LS161 
DM74LS161 
IlPB74LS161 
74LS161 
SN74LS161 
SN74LS162 
74LS162 
Im4LS162 
SN74LS162 
DM74LS162 
74LS162 
SN74LS162 
SN74LS163 
74LS163 
ITI74LS163 
SN74LS163 
DM74LS163 
74LS163 
SN74LS163 
SN74LS164 
74LS164 
Im4LS164 
SN74LS164 

IlPB74LS164 
74LS164 
SN74LS164 
SN74LS170 
74LS170 
Im4lS170 
SN74LS170 
DM74LS170 
74LS170 
SN74LS170 
SN74LS174 
74LS174 
Im4LS174 
SN74LS174 
DM74LS174 
74LS174 
SN74LS174 
SN74LS175 
74LS175 
Im4LS175 

. SN74LS175 
DM74LS175 
/iPB74LS175 
74LS175 
SN74LS175 
SN74LS181 
74LS181 
SN74LS181 
74LS181 
SN74LS181 
SN74LS190 
74LSl90 
Im4LS190 
SN74LS190 
DM74LS190 
74LS190 
SN74LS190 
SN74LS191 
74LS191 
ITT74LS191 
SN74LS191 
DM74LS191 
74LS191 
SN74LS191 
SN74LS192 

ALTERNATE SOURCE DIRECTORY 
Manufacturer I Replacement 
Device Source Device 

ICMuter 
Page 

74LS192 Fairchild 
lIT 
Motorola 
National 
NEC America 
Signetics 
TI 

74LS193 AMD 
Fairchild 
lIT 
Motorola 
National 
N~C America 
Signetics 
TI 

74LS194A AMD 
Fairchild 
lIT 
Motorola 
NEC America 
Signetics 
TI 

74LS195A AMD 
Fairchild 
lIT 
Motorola 
NEC America 
Signetics 
TI 

74LS196 Fairchild 
lIT 
Motorola 
National 
Signetics 
TI . 

74LS197 Fairchild 

74LS20 

74LS21 

74LS22 

lIT 
Motorola 
National 
Signetics 

Fairchild 
lIT 
Motorola 
National 
NEC America 
Signetics 
TI 
Fairchild 
lIT 
Motorola 
National 
NEC America 
Signetics 
TI 
Fairchild 
lIT 
Motorola 
National 
Signetics 
TI 

74LS221 . Fairchild 
lIT 
Motorola 
National 
Signetics 
TI 

74LS240 AMD 

74LS241 

Fairchild 
lIT 
MMI 
Motorola 
Signetics 
TI 
AMD 
Fairchild 
ITT 
MMI 
Motorola 
Signetics 
TI 

74LS242 AMD 
Fairchild 
lIT 
Motorola 
Signetics . 

74LS192 
Im4LS192 
SN74LS192 
DM74LS192 
IlPB74LS192 
74LS192 
SN74LS192 
SN74LS193 
74LS193 
Im4LS193 
SN74LS193 
DM74LS193 
IlPB74LS193 
74LS193 
SN74LS193 
SN74LSl94A 
74LS194 

'Im4LS194A 
SN74LS194 
IlPB74LS194 
74LS194A 
SN74LS194A 
SN74LS195A 
74LS195 
Im4LS195A 
SN74LS195 
IlPB74LS195 
74LS195A 
SN74LS195A 
74LS196 
Im4LSl96 
SN74LS196 
DM74LS196 
74LS196 
SN74LS196 
74LS197 
Im4LS197 
SN74LS197 
DM74LS197 
74LS197 
Sl'1'7lfl!~~7 

74LS20 
IIT74LS20 
SN74LS20 
DM74U;20 
/iPB74LS20 
74LS20 
SN74LS20 
74LS21 
IIT74LS21 
SN74LS21 
DM74LS21 
IlPB74LS21 
74LS21 
SN74LS21 
74LS22· 
IIT74LS22 
SN74LS22 
DM74LS22 ' 
74LS22 
SN74LS22 
74LS221 
Im4LS221 
SN74LS221 
DM74LS221 
74LS221 
SN74LS221 
SN74LS240 
74LS240 
Im4LS240 
74LS240 
SN74LS240 
74LS240 
SN74LS240 
SN74LS241 
74LS241 
ITI74LS241 
74LS241. 
SN74LS241 
74LS241 
SN74LS241 
SN74LS242 
74LS242 
Im4LS242 
SN74LS242 
74LS242 

Manufacturer I Replacement 
Device . Source Device 

74LS242 
74LS243 

74LS244 

74LS251 

74LS253 

74LS257 

74LS258 

14LS26 

74LS261 

74LS266 

74LS27 

74LS279 

74LS28 

74LS283 

TI SN74LS242 
AMD SN74LS243 
Fairchild 74LS243 
lIT Im4LS243 
Motorola· SN74LS243 
Signetics 74LS243 
TI SN74LS243 
AMD SN74LS244 
Fairchild 7.4LS244 
lIT 1TT74LS244 
MMI 74LS244 
Motorola SN74LS244 
Signetics 74LS244 
TI SN74LS244 
AMD SN74LS251 
Fairchild 74LS251 
ITT Im4LS251 
Motorola SN74LS251 
National DM74LS251 
NEC America IlPB74LS251 
Signetics 74LS251 
TI SN74LS251 
AMD SN74LS253 
Fairchild 74LS253 
lIT Im4LS253 
Motorola SN74LS253 
National DM74LS253 
NEe AmenCal1PB74LS253 
Signetics 74LS253 
TI _ SN74LS253 
AMD SN74LS257 
Fairchild 74LS257 
lIT Im4LS257 
Motorola SN74LS257 

. National DM74LS257 
NEC America /iPB74LS257 
Slgnetics 74LS257 
TI SN74LS257 
AMD SN74lS258 
Fairchild 74LS258 
'TT 
Motorola 
National 
NEC America 
Signetics 
n 
Fairchild 
National 
Signetics 
TI 
ITT 
Signetics 
TI 
Fairchild 
lIT 
Motorola 
Signetics 
TI 
Fairchild 
lIT 
Motorola 
National 
NEC America 
Signetics 
TI 
Fairchild 

lIT 
Motorola 

National 

NEC America 
Signetics 

TI 

Fairchild 
lIT 
Signetics 
TI 
Fairchild 
lIT 
Motorola 
National 
Signetics 

1TT74tS~ 

SN74LS258 
DM74LS258 
IlPB74LS258 
74LS258 
SN74LS258 
74LS26 
DM74LS26 
74LS26 
SN74LS26 
Im4LS261 
74LS261 
SN74LS261 
74LS266 _ 
Im4LS266 
SN74LS266 
74LS266 
SN74LS266 
74LS27 
1TI74lS27 
SN74LS27 
DM74LS27 
IlPB74LS27 
74LS27 
SN74LS27 
54LS279 
74LS279 
ITI74LS279 
SN54LS279 
SN74LS279· 
DM54LS279 
DM74LS279 
IlPB74LS279 
54LS279 
74LS279 
SN54LS279 
SN74LS279 
74LS28 
IIT74LS28 
74LS28 
SN74LS28 
74LS283 
1TT74LS2B3 
SN74LS283 
DM74LS283 
74LS283 

. The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements, 
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Manufacturer ! Replacement Ie Master 

Page Device ' Source Device 

Raytheon Semiconductor 
(cont'd) 

74LS283 
74LS295A 

74lS299 

741.530 

74lS32 

74LS323 

74lS33 

74LS365 

74lS356 

74LS367 

74LS368 

74L837 

74L8373 

74L8374 

74lS375 

TI 
Falrchiid 
Motorola 

. NEe Ameri(,,8 

Signetics 
11 

b2t!rchiid 

"otorola 
81g:lstics 
TI 

AMD 
Fairchild 
ITT 

Fairchtld 
iTT 

"Motorola 
National 
NEG America 
Signetics 
TI 
Fairchild 

ITT '" 
rv1Citvroia 

SN74LS283 
74L8295 
SN74LS295 
MPB74LS295 
7418295 
SN74LS2958 
7':t.S;':!;lfj 

SN74LS2ge 
74LS2G8 
SN74lS298 
SN74L8299 
7418299 
iTT74LS299 
SN74l8299 
74lS30 
!TT74LS30 
SN74LS30 
DM74LS30 
ilPB74LS30 
74L830 
SN74LS30 
74L832 
ITT74L832 

National DM74LS32 
NEC America liP874LS32 
Signeiics 
Ti 
AMD 
ITT 

TI 
Signetics 
Ti 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Signetics 
T, 

ITT 

74LS32 
SN74LS32 
SN74l8323 
ITT74LS323 
SN74lS323 
74LS33 
SN74LS33 
74LS365 
ITI74LS365 
SN74LS365 
OM74LS365 
p.PB74lS365 
74LS365 
SN74lS365 
74LS366 
iTT74LS366 

Mutoro:a SN74l5366 
National DM74LS366 
NEe AC1f!nca IlP874LS366 
8:gnelics 74LS366 
TI SN74LS366 
Fairchild 74LS367 
ITT ITI74 LS367 
Motorola SN74LS367 
National DM74LS367 
NEG Am6rica 
Signetics 
TI 
Fairchild 
iTT 
Motorola 
National 
NEG Amenca 
Signetics 
Tl 
Fairchild 
ITl 
Moiorola 
National 
NEG America 
8ignetics. 
r 
AMD 
Fairchild 
ITT 
MMI 
Signetics 
TI 
AMD 
Fairchild 
ITT 
MMI 
II 
ITT 
Moto;oia 
NEe America 

}-LPB74LS367 
74L S367 
SN74LS367 
74LS368 
Im4LS368 
SN74L8368 
DM74LS368 
;!PB74LS368 
74[,8368 
SN74L8368 
74L537 
ITT74LS37 
SN74LS37 
DM74LS37 
pP874LS37 
'74LS37 
SI'I74LS37 
SN74LS373 
74LS373 
'TT74LS373 
74L5373 
74L8373 
SN74LS373 
SN74LS374 
74LS~74 

iTT74LS374 
74LS374 
SN/4LS374 
tTI74LS375 
SN74LS375 
pPB74LS375 

• Discontinued 

74L5375 

74lS377 

74'_.S38 

74LS386 

74LS395 

74LS40 

74lS42 

I. 
1

74
'S51 

74L854 

.1 74
'855 

74LS67'O 

74LS73 

I 
I 

74lS74 

74LS75 

74LS76 

Ie Master 
Page 

S!gnetlCs 74L8375 
TI SN74LS375 
AMD SN74LS377 
Fairchild 74LS377 
ITT ITI74LS377 
Signetics 74lS377 
T: SN74LS377 
Fairchild 74LS38 
ITT iTT74LS38 
Motorola 5N74LS38 
~Jatona~ DM74LS38 
NEG Ameflca /-,PB74LS38 
S'gnet:cs 74L838 
TI SN74LS38 
Fairchild "i4LS386 
ITT 1TI74LS386 
Motorola SN74LS386 
National DM74lS386 
Signetics 74LS386 
Ti SN74LS386 
Fairchild 74LS395 
National DM74LS395 
Signetics 74LS395 
TI SN74LS395 
Fairchild 74lS40 
ITT ITT74LS40 
Motorola SN74LS40 
"lational DM74LS-10 
NEG Amenca liPB74LS4C 
Signetics 74LS40 -

Fairchild 
ITT 
Motorola 

74LS42 
ITT74LS42 
SN74LS42 

National DM74lS42 
NEG America /-LPB74LS42 
Signetics 74LS42 
TI SN74LS42 
Fairchild 74LS51 
ITT ITT74LS51 
Motorola SN74LS51 
National DM74LS51 
NEG America /-LPB74LS51 
Signetics 74L851 
TI 8N74LS51 
Fairchild 74LS54 
ITT 

Motorola 
National 
NEe Amenca 
Signetics 
TI 
Fairchild 
Motorola 
National 
NEe America 
Signetics 
TI 
AMD 
Fairchild 
Motorola 
National 
S.gnetics 
T! 
Fairchild 
ITT 

Motorola 
National 
S'gnetics 
TI 
Fairchild 
ITT 
Motorola 
National 
NEe America 
Signelics 
TI 
Fairchild 
ITT 
National 
Signetics 
TI 
ITT 
National 
Signetics 
Ti 

ITT74lS54 
SN74LS54 
DM74LS54 
/-LPB74lS54 
74L854 
SN74LS54 
74L855 
SN74LS55 
DM74LS55 
p.PB74LS55 
74lS55 
SN74LS55 
SN74L8670 
74lS670 
SN74LS670 
DM74L8670 
74lS670 
SN74L8670 
74lS73 
ITT74LS73 
SN74LS73 
DM74LS73 
741873 
SN74l873 
74L8?4 
ITT74lS74 
SN74LS74 
DM74LS74 
,uPB74lS74 
74LS74 
SN: 4LS74 
74lS75 
ITT74LS75 
DM74LS75 
74LS75 
SN74LS75 
ITT74lS76 
DM74lS76 
74L876 
SN74LS76 

74LS78 

74lS83A 

74L885 

74LS86 

74lS90 

74lS91 
74LS92 

74lS93 

74LS958 

74S240 

74S241 

748244 

7400 

7401 

7403 

7404 

Ie Master 
Page 

ITT 
National 
Signelics 
TI 
Fairchild 
ITT 
Motorola 
National 

Fairchild 
~TT 

Motorola 
National 
Signetics 
Tl 

ITT74LS78 
DM74LS78 
74.LS78 
SN74LS78 
74lS83 
!m4LS83A 
SN74LS83 
DM74LS83 
DM74LS83A 
74LS83 
SN74LS83A 

Fairchild 
ITT 
Motorola 
NEG America 
Signelics 

74LS85 
ITT74LS85 
SN74LS85 
DM74LS85 
741885 
SN74LS85 
74lS86 
ITT74LS86 
SN74LS86 
j.lPB74LS86 
74LS86 
SN74LS86 
74LS90 
ITT74LS90 
SN74LS90 
DM74lS90 

TI 
Fairchild 
ITT 
Motorola 
National 

TI 
T: 
Falfcililu 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
TI 
Fairchild 
ITT 
Motorola 
National 
Signetics 
Ti 
AMD 
MMI 
TI 

AMD 
MMI 
TI 
AMD 
MMI 
Fairchild 
Hitachi 
ITT 

SN74LS90 
SN74LS91 
74LS92 
SN74lS92 
DM74lS92 
74LS92 
SN74lS92 
74LS93 
ITT74LS93 
SN74LS93 
DM74L893 
74LS93 
8N74LS93 
74LS95 
ITT74LS95B 
SN74LS95 
DM74LS95B 
74L8958 
SN74L895B 
SN74S240 
74S240 
SN74S240 

- SN74S241 
745241 
SN74S241 
SN74S244 
74S244 
7400 
HD7400 
ITT7400 
M53200 
MC7400 
DM7400 

Mitsubishi 
Motorola 
National 
NEe America 
Signetics 

jlPB7400 
7400 
SN7400 
TC7400 
7400· 

7401 
ITT7401 
M53201 
MC7401 
DM7401 

T' 
Toshiba 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsublshi 
Motorola 
National 
Signetlcs 
TI 
TRW 
Fairchild 
Hitachi 
iTT 

7401 
SN7401 
7401 
7403 
HD7403 
ITT7403 
M53203 
MC7403 
DM7403 
7403 
SN7403 
7403 
7404 
HD7404 
!TT7404 

462 

, 462 

462 

Manufacturer 'Replacement I.e_,lli'. I Page Device Source DeVice 

7404 

7405 

7408 

7409 

7410 

7411 

7412 

74136 

74145 

74150 

Mitsub,shi M53204 
MOTfY'(;ja 

Nationa! DM7404 
NEe A.mer;ca !,P87404 
Signetics 
Ii 
Toshiba 
TRW 
FaHcnl:J 
H,tachi 

7404 
SN7404 
TC7404 
7404 
;'405 
:·107405 

)11" /4CiS 

Motorola \'C7..:J5 
National DM7405 
NEe America !-,-PB7405 
Signetics 7405 
TI 
TRW 
Fairchild 
ITT 
Mltsubistl: 
Motorola 
Nilt,onil! 

Stgnet!cs 
TI 
Toshiba 
TRW 
rdin,;!,;iu 
Hitachi 
i·~ 

MltsublSnl 
Motorola 
National 
,Signetics 
Ti 

TRW 

7405 
7408 
1r.-14GB 
M53208 
Me7408 
,)M74()/j 

7108 
S~7408 

TC7aOa 
7408 
7409 
HD7409 
:,? 409 

rv1bJ~U8 

~JC7409 

DM7409 
7409 
8'-'7409 
7409 

H'tachl HD7410 
:TT iTT7410 
MltslJblshi M53210 
MotorOla MC7410 
Naiional DM 7410 
~EC America "PB7410 
Signetics 741 0 
TI SN7410 

Toshiba 
TRW 
Fairchild 
Hitachi 
ITT 
National 
Signetics 
FairChild 
Hitachi 
ITT 
Sign'ltics 
TI 
TRW 
AMC' 
Fairchild 
iTT 
Mitsublshi 
~vlo~orola 

National 

5"17427 
TC7410 
7410 
7411 
HD7411 
ITT7411 
DM7411 
7411 
7412 
HD7412 
ITf7412 
7412 

SN7412 
7412 
8"474123 

74123 
ITT74123 
M53323 
MC74123 
DM74123 

NEG Ki:l,,'ica I-'F874 i 23 
Siqnatics 74123 
TI SN74123 
TRW 
Hitachi 
Motorola 
TI 
TRW' 
Fairchild 
ITT 
Mitsublshl 
Motorola 
National 
Signetlcs 
TI 
TRW 
Fairchild 
Hitachi 
M;tsublshi 
Motorola 

'74-123 
H07413G 
MC74136 
SN74136 
74136 
74145 
iTT74145 
M53345 
MC74145 
DM74145 
","4 i 45 

SN74145 
74145 
74150 

HD7415Ci 
M53350 
MC741S0 

Bold face device numbers indicate manufacturers data is provided in the iC Master on the pages noted. 

2018 Ie MASTER 1978 



'lianutacturer I Replacement IC Master 
Device . Source Device Page 

Raytheon Semiconductor 
(cont'd) 

74150 

74151 

NEG America /-LPB74150 
Signetics 74150 
TI SN74150 
TRW 74150 
Fairchild 
Hitachi 
ITT 

74151 
HD74151 
ITT7415f 

Mitsublshi M53351 
Motorola MC74151 
National DM74151 
NEG America /-LPB74151 
Signetics 74151 
TI SN74151 
TRW 74151 

74152 Fairchild 74~52 

Motorola MC74152 
TRW 74152 

74153 Fairchild 74153 
ITT ITT7 41 53 
Mitsubishi M53353 
Motorola MC74153 
National DM74153 
NEe America /-LPB74153 
Signetics 74153 
TI SN74153 
TRW 74153 

74154 AMD SN74154 

74155 

74156 

74157 

74158 

74159 
74160 

74161 

Fairchild 
Mitsubishi 
Motorola 
National 

74154 
M53354 
MC74154 
DM74154 

NEG America /-LPB74154 
Signetics 74154 
TI SN74154 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 

74154 
74155 
In74155 
M53355 
MC74155 

National DM74155 
NEG America ~PB74155 
Signetics 74155 
TI SN74155 
TRW i:4155 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics 
TI 
TRW 
AMD 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics 
TI 
Mitsublshi 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
ITT 
Mitsublshi 
Motorola 
"'allonal 
Signetics 
TI 
TRW 
AMD 
Fairchild 
Hitachi 
ITT 
Mitsubishi 

74156 
HD74156 
ITT74156 
M53356 
MC74156 
DM74156 
p.PB74156 
74156 
SN74156 
74156 
SN74157 
74157 
HD74157 
!TI74157 
M53357 
MC74157 
DM74157 
IlPB74157 
74157 

. SN74157 
M53358 
74158 
SN7.4159 
SN74160 
74160 
HD74160 
lTT74160 
M53360 
MC74160 
DM74160 
74160 
SN74160 
74160 
SN74161 
74161 
HD74161 
ITT74161 
M53361 

• Discontinued 

::~urer I ~~~ement Device 
IC Master 

Page 

74161 

74162 

74163 

74164 

74165 

74166 

74170 

74174 

74175 

74180 

74181 

Motorola MC74161 
National DM74161 
NEG America /-LPB74161 
Signetics 74161 
TI SN74161 
TRW 74161 
AMD SN74162 
Fairchild 74162 
Hitachi 
ITT 
Mitsubishi 
MotorOla 
National 
Signetics 
TI 
TRW 
AMD 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
TRW 
AMD 
Fairchild 
Hitachi 
ITT 
Mitsubishi 

HD74162 
ITT74162 
M53362 
MC74162 
DM74162 
74162 
SN74162 
74162 
SN74163 
74163 
HD74163 
ITT74163 
M53363 
MC74163 
DM74163 
74163 
SN74163 
74163 
74164 
74164 
HD74164 
ITT74164 
M53364 

National DM74164 
NEG America ,n'B74164 
Signetics 74164 
TI SN74164 
Fairchild 74165 
Mitsubishi M53365 
Motorola MC74165 
National DM74165 
Signetics 74165, 
71 S~:7~~6S-
Fairchild 74166 
Hitachi HD74166 
Mitsubishi M53366 
National DM74166 
Signetics 74166 
TI SN74166 
Fairchild 74170 
Mitsubishi M53370 
National DM74170 
NEG America p.PB74170 
Signetics 74170 
TI SN74170 
AMD SN74174 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 

74174 
HD74174 
M53374 
MC74174 
DM74174 
74174 
SN74174 
SN74175 
7417q 
HD74175 
M53375 
MC74175 
DM74175 

NEG America p.PB74175 
Signetics 74175 
TI SN74175 
Fairchild 74180 
Hitachi HD74180 
ITT ITT? 4180 
Mitsubishi M53380 
Motorola MC74180 
National DM74180 

. NEG AmerICa p.PB74180 
Signet:cs 74180 
TI SN74180 
TRW 74180 
AMD SN74181 
Fairchild 74181 
Mitsubishl M53381 
Motorola MC74181 
National DM74181 
NEG Amenca IlPB74181 

ALTERNATE SOURCE DIRECTORY 

~~::rurer I ~::ement Device 
IC Master 

Page 

74181 

74182 

74190 

74191 

74192 

74193 

74195 

74198 

74199 

7420 

7421 

7422 

74283 

Signetics' 
TI 
AMD 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics -
TI 
AMD 
Fairchild 
ITT 
Mitsubishi 

National 
NEG America 
Signetics 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Signetics 
TI 
Fairchild 
Hitachi 
Mitsubishi 
National 
NEG America 
Signetics 
TI 
Fairchild 
Mitsubishi 
National 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics 
TI 
Toshiba 
TRW 
Fairchild 
ITT 
Signetlcs 
Fairchild 
Hitachi 
TI 
Fairchild 
Mitsubishi 
NEG America 
TI 

74181 
SN74181 
SN74182 
74182 
ITT74182 
M53382 
MC74182 
DM74182 
/-LPB74182 
74182 
SN74182 
74190 
HD74190 
ITT74190 
M53390 
MC74190 
DM74190 
74190 
SN74190 
74191 
HD74191 
ITT74191 
M53391 
MC74191 
DM74191 
74191 
SN74191 
SN74192 
74192 
1TT?4192 
M53392 
MC74192 
DM74192 
IlPB74192 
74192 
SN74192 
SN74193 
74193 
ITT74193 
M53393 
~~"7e~~ 

DM74193 
IlPB74193 
74193 
SN74193 
SN74195 
74195 
ITT74195 
MC74195 
DM74195 
IlPB74195 
74195 
SN74195 

/74198 
HD74198 
M53398 
DM74198 
IlPB74198 
74198 
SN74198 
74199 
M53399 
DM74199 
74199 
SN74199 
7420 
HD7420 
ITT7420 
M53220 
MC7420 
DM7420 
p.PB7420 
7420 
SN7420 
TC7420 
7420 
7421 
ITT7421 
7421 
7422 
HD7422 
SN7422 
74283 
M53483 
p.PB74283 
SN74283 

Manufacturer I Replacement 
Device ' Source Device 

7437 

74.38 

7442 

7443 

7444 

7445 

7474 

7483 

7486 

I 
I 

19:"'soo 
9LS02 
9LS03 
9LS04 
9LS05 
9LS08 
9LS09 
9LS10 
9LS109 

Fairchild 
ITT 
MltSUOIShl 
Motorola 
National 
NEG America 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola. 
National 
NEG' America 
Signetics 
TI . 

Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
Signetics 

'" 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
~EG America 
Signetics 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishl 
Motorola 
National 
NEG America 
Signetics 
TI 
TRW 
Fairchild 
ITT 
Mitsublshi 
Motorola 
National 
Signetics 
TI 
Fairchild 
Hitachi 
ITT 
Mltsubishl 
Motorola 
Natlonal 

7437 
ITT7437 
M53237 
MC7437 
DM7437 
IlPB7437 
7437 
SN7437 
7437 
7438 
ITT7438 
M53238 
MC7438 
DM7438 
IlPB7438 
7438 
SN7438 
7438 
7442 
HD7442 
ITT7442 
M53242 
MC7442 
DM7442 
p.PB7442 
7442 
SN7442 
7443 
HD7443 
ITT7443 
M53243 
MC7443 
7443 
SN7443 
7444 
HD7444 
ITT7444 
M53244 
MC7444 
7444 
!"~"7""1t 

7445 
ITT7445 
M53245 
MC7445 
DM7445 
IlPB7445 
7445 
SN7445 
7445 
7474 
HD7474 
ITT7474 
M53274 
MC7474 
DM7474 
IlPB7474 
7474 
SN7474 
7474 
7483 
ITT7483 
M53283 
MC7483 
DM7483 
7483 
SN7483' 
7486 
HD7486 
ITI7486 
M53286 
MC7486 
DM7486 

NEG Amenca /lPB7486 
Signetics 7486 
T! SN7.d86 
TRW 7486 
Fairchild 9,-SOO 
Fairchild 9LS02 
Fairchild 9LS03 
Fairchild 9LS04 
Fatrchlld 
Fairchild 
Fairchild 
Fairchild 
Fairchild 

9LS05 
9LS08 
9LS09 
9LS10 
9LS109 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements, 
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! Raytheon Semiconductor 
(cont'd) 

9LS11 
9LS112 
9LSl13 
9LS114 
9LS132 
9lS136 
9LS13il 
9LS119 
9LS14 
9LS15 
9lS15 1 

9LS152 
9LS153 
9LS155 
9LS156 
9LS15? 
9LS158 
9LS159 
91.8160 

9LS161 
9LS162 
9LS163 
9LS164 
,,,r" ........... 
"L0 i I\} 

9LS1?3 
9LS174 
9LSi75 
9LS181 
9LS190 
9LS191 
9lS192 
9LS193 
!:lLS194 
9LS19S 
9LS196 
9LS197 
9LS20 
9LS2i 
9LS22 
9LS251 
9LS253 
9LS257 
9LS258 
9LS259 
9LS26€ 
9LS27 
9lS279 
9LS283 
9LS295 
9LS298 

9LS30 
9L532 
9lS37 
9LS38 
9LSdO 
9LS42 
9lS51 
9LS54 
9lS55 
9LS670 
9LS73 
9LS74 
9LS83 
9LS86 
9LS9] 
9LS958 

Fairchild 
Fairchild 
t-alrChlld 
Fairchild 
Fairchild 
fairchild 
Falrciliia 
F'wchild 
Fairchild 
Fa'rchild 
F;wchild 
Fairchild 
Fi\;rchlld 
J:an:r'ld 
Fairchild 
Fairchdd 
Fairchild 
Fairchild 
FA,rr,hdtl 

Fairchild 
Falfclitid 
Fairchild 
Fairchild 

Falrch:ld 
Fairchild 
FalfclIdo 
Falrchillj 
Fairchild 
F;lJrchdd 
Fairchild 
Fairchild 
falfchllo 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
F,\lrCh,ld 
J:alfchi!d 
Fd:fchdd 
Fairchild 
FairchIld 
Fa!fCr1:!r:J 

~3irch.!c~ 

Fairchild 
Falfch;ld 
Fairchild 
Fairchild 
AMD 
Fairchild 
Falrchlid 
t=a 1rctllid 

Fairchild 
FairchJld 
!=airchtid 

Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Falrch'!d 
Fa:rchild 
Fairchild 
FairChild 
Falrchdd 
Falrch,id 

9LSi1 
9LS112 
8l::i1l3 
9LS1 '4 
9LS132 
9LS136 
8L$138 

9!.81'<9 
91814 
9LS15 
915151 
9LS159 
9LS 153 
9!_8 ~ 55 
9LS156 
91. S157 
9lS158 
9lS159 
AI SH,)() , 

9lS161 
9LS162 
9LS163 
9L8164 
9LSi7G 
9l.S173 
9i..8174 
9LSi 75 
9LS181 
918190 
9lS191 
9lS192 
9lS193 
9LS194 
9LS195 
9L8196 
9L8197 
9L820 
~LS21 

9i..822 
9LS251 
9:_8253 
918257 
9L5258 
91 .. 5259 
9L5266 
9LS27 
9l.8279 
.9LS283 
9LS295 
9LS298 
9LS298 
9LS30 
9LS32 
9LS37 
9LS38 
9L540 
9LS42 
9LS51 
9LS54 
9L855 
9LS670 
9L573 
9LS74 
9lS83 
9LS86 
9LS93 
9LS95 

RCA Solid State Division 

CA101 

CA107 

AD 
AMD 
Fairchild 
!ntersi! 
Motorola 
National 
NPC 
S.gnetics 
Silicon G 
1'1 
AMD 

+ OiscontinuBd 

AD'Ol 
LM101 
/iA101 
LM101 
LM10l 
LM101 
SFC2121 
LM10i 
SG10i 
LM1Gl 
LMi07 

Manufacturer I Replacement Ie Master 
Device ' Source Device Page 

CAiO? 

CAll1 

CA1310 

CA1352 

CA139 
CA1391 

CA1394 

CA1398 

CA 1458 

inter~1i 

MOtOrOla 
National 
Raytheon 
Signetics 
Silicon G 

AMD 
Falrc:,:ld 
Motorola 

PM' 
Raytneon 
Slgr>etICs 
Stiicon G 
AMD 
Inters:1 
Motorola 
National 
NPC 

LMi07 

LM107 
lM107 
Lfvll07 
SG107 

LM108 
I'A108 
LM10a 
l...~,,~1 OD 
PM108 
LM108 
LM108 
5G108 
LM111 
LMil1 
LM111 
lM111 
SFC2111 

Raytheon. LM111 
Signet!cs lMl1l 
Silicon G SGll1 
TI LM111 
Motorola 
Sprague 
Motorola 
Sar.jC 

MC1310 
ULN-2210 
MC1352 
LA1352 
LM139 
MC1391 
ULN-229i 

858 

704 

CA20ti 
CA21 ~ 

CA239 

CA301 

CA301i 
CA3012 
CA3013 
CA3014 
CA30~8 

CA3019 
CA3026 

.+CA3032 
CA3036 

CA3038 
CA3039 

Motorola 
Motorola 
Sprague 
Motorola 
Sprague 
Motoro!a 
Sprague 
Exar 
Faltchlio 
Harris 
Motorola 
National 
PMI 

MC1394 
ULN-2294 
MC1398 
ULN·2298 
XR1458 
,."A1458 
HA·2655 
MC1458 
LM1458 
OP·14 
5551458 
RC1458 
MC1458 
SG1458 
MC1458 
MC1441 
YR1558 
I"A1558 
HA·2650 
MC1558 
LM1558 
PM1558 
5551558 
RM1558 
MC1558 
5G1558 
MC1558 
AD201 
LM201 
,."A201 
LM201 
lM201 
LM201 
LM201 
SG201 
LM201 
LM207 
,.,.A207 
LM207 
LM207 
LM207 
LM207 
LM207 
SG207 
LM207 
AD208 
lM208 
/iA208 
LM208 
LM208 
LM208 
SFC2208 
PM208 
LM208 
lM208 

844 CA3044 

CAi541 
CA1S58 

CA201 

CA207 

CA208 

Rayti1eon 
Signetics 
Slitcon G 
II 
MOloroia 
Exar 
Fa!rch:id 
Harris 
Mo:orola 
NatIona' 
PMI 

Raytheon 
Signetics 
Slhcon G 
TI 
AD 
AMD 
Fairchild 
Intersll 
Motorola 
National 
Signetics 
Silicon G 
TI 

AMD 
Fairchild 
lmersil 
Motorola 
National 
Raytheon 
Slgn",tICS 
Silicon G 
TI 

AD 
AMD 
FalrChliO 
Intersil 
Motorola 
National 
NPC 
PMI 
Raytneon 
Signotics 

844 

704 

844 
844 

CA3045 

CA3046 

CA3054 

CA3055 
CA3056 
CA3058 

CA3059 

SA8064 

CA3065 

CA3066 
CA3067 
CA307 

SII,con l, 
.AMC 

Intersil 
Motorola 
National 
NPC 
haytr1eOi) 
S,gnetics 
Silicon G 
Ti 

'-/{)t.o(ola 
Sprague 
Motorola 
Silicon G 

AD 
Fairchild 
Intersil . 
Motorola 
National 
NPC 
Raytheon 
Signetics 
Silicon G 
Ti 

Motorola 
Motorola 

Motorola 
Fairchild 
NF'C 
SII,con G 
Fairchild 
Fairchild 
Silicon G 
Motorola 
f'a.rcrH!O 
NDC 
Motorola 
Fairchild 
Fa,rch:id 
MltsublShi 
Fairchild 
National 
Plessel 
5,li('0'1 G 

Sprague 
Faircnild 
Motorola 
National 
NPC 
Ple'>sey 

.Silicon G 

Snr80'·iA 
Fairchild 
Motorola 
National 
NPC 
'Silicon G 
Sprague 
Silicon G 
Motorola 
Pless€')" 
Silicon G 
Motoroia 
Plessey 
SilJcon G 
I",llrchild 

MllsubiShi 
Motorola 
Sprague 
Fairchild 
Motorola 

Sanyo 
Sprague 
Fairchiid 
Fairchild 
AMD 
Fairchild 
Intersll 
Motorola 
National 

:5<3208 

LM211 
LM211 
LM2i1 
SFC2211 
Ulli~11 

LM211 
8G2j1 
LM21, 
rY~(>~ 357 
()l.N·~111 

LM239 
SG239 
LM239 
AD30i 
/iA301 
LM301 
LM301 
LM301 
SFC2301 
LM301 
I.M301 
SG301 
LM301 
MC1590 
MC1590 
MC13S5 
MC1357 
}.lA3018 
SFC2018 
SG3818 
/iA3019 
I'A3026 , 
SG3822 
MC1712 
J.lA3036 
S;:C2036 
MC1709 
J.lA3039 
J.lA3064 
M5134 
}.lA3045 
LM3045 
SL.3045 
8(;30.01" 
SG3821 
UlS-2045 

"A3046 
MC33d6 
lJJ30d6 
SFC20d6 
513046 
SG3046 
SG3821 
SG3822 
1.1: N·2046 

/iA3054 
CA3054 
lM,3054 
SFC2054 
SG3822. 
ULN-2054. 
SG300 
MC1741 
SL447 
8G3058 
CA3059 
SL448 
5G3059 
I,A3064 
M5135 
MC1364 
ULN·2264 
}lA3065 
MC1358 
M5140 
LA1365 
UlN·2165 

IlA3066 
,uA3067 
LM307 
,uA307 
LM307 
LM307 
LM307 

CA30? 

CA3070 

CA3071 

CA3072 

CA3Ci?5 

CA3076 
CA3079 

CA308 

CA3081 

CA3082 

CA3083 

CA3086 

CA3089 

CA3i1 

CA3120 
CA312i 
CA3123 
CA3126 
CA3140 
CA3146 

CA3183 

CA324 

CA3302 

CA339 

CA3401 
+CA3458 
+CA3558 
+CA3741 
+CA3747 
+CA3748 

CA555 

-' 

Bold face device numbers indicate manufacturers data IS provided in the Ie Master on the pages noted .. 

2020 

Raytheon 
Sgnetlcs 
Silicon G 
TI 
Fairchild 
Sprague 
Fairchild 
Sprague 
Fairchild 
Sprague 
Fairchild 
Motwola 
Fairchild 
P!essey 
Silicon G 
AD 
AMD 
Fairchild 
Intersil 
Motorola 
National 
NPC 
PMI 

Raytheon 
Signelics 
Silicon G 
Plessey 
Siiicon G 
Sprague 
Piessey 
Silicon G 
Sprague 
Plessey 
Slgnetcs 
Silicon G 
Fairci1i!d 
MotorOla 
Nationa! 
?Iessey 
Slilcon G 
·Falrchild 
8GS 
Signetics 
Sprague 
AMD 
Fal~chld 

Intersll 
Molorola 
National 
NPC 
Raytheon 
Signetics 
Silicon G 
TI 
Sprague 
Sprague 
Sprague 
Fairchild 
Intersil 
Plessey 
Siilcon G 
Plessey 
Signetics 
Silicon G 
Motorola 
National 
Signet!cs 
Silicon G 
TI 

Motorola 
Silicon G 
Motorola 
National 
Raytheon 
Signetics 
SiiJcon G 
TI 
Motorola 
RCA 
RCA 
RCA 
RCA 
RCA 
AMD 

Exar 

leMaster 
Page 

LM307 
L'}307 

SG307 
LM307 
flA780 
ULN·212<1 
",Alb 1 
ULN-2127 
flA746 
Ult\·211t. 
I"A301b 
"1(137 <; 

fLA3076 
5L449 
SG3079 
AD30a 
LM30a 
fl.A30S 
lM308 
LM308 
LM308 
SFC308 
P~A'308 

LM308 
LM308 
SG308 
5L3081 
5G3081 
ULN-2081 
SL3082 ' 
SG3082 
ULN·2082 
813083 
Ct,3083 
8G3083 
!,A3086 
MC3386 
L\13086 
SL3086 
SG3086 
IlA3089 
TDA1200 
CA3089 
ULN-2289 
LM311 
iJ-A31 ~ 

LM311 
L.M311 
LM3 1 1 

SFC3111 
LM311 
LM311 
SG311 
LM31i 
ULN·2125 
UlN-2269 
''':LN 2137 
,uA787 
CA3140 
CA3146 
SG3146 
CA3183 
CA3'83 
SG3183 
LM324 
LM324 
LM324 
5G324 
LM324 
MC3302 
8G3302 
LM339 
LM339 
LM339 
lM339 
SG339 
LM339 
MC3401 
C.A1458 
CA1SS8 
CA741 
CA747 
CA748 
NE555 
SE555 
XR55!'l 
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Page 

RCA Solid State Divisipn 
(cont'd) 

CA555 

CA723 

CA741 

CA747 

CA748 

CA758 
CA810 

CDP1802 
CDP1822 
CDP1824 
CDP1831 
CDP1832 
CDP1833 
CDP1834 
CDP1852 
CDP1853 
CDP1854 
CDP1856 
CDP1857 
CDP1858 
CDP1859 
CD4000 

Intersil 
Motorola 

National 
Raytheon 

Signetics 
Silicon G 
TI 

AMD 
Fairchild 
Intersil 
Motorola 
National 
NPC 
Raytheon 
Signetics 
Silicon G 
TI 
AD 
AMD 

Fairchild 
Intersil 

Motorola 
National 
NPC 
PMI 

Raytheon 

Signetics 
Silicon G 

AMD 

NE555 
MC1455 
MC1555 
LM555 
RC555 
RM555 
NE555 
SG555 
NE555 
SE555 
723 
/lA723 
723 
MC1723 
LM723 
SFC2723 
RC723 
/lA723 
SG723 
/lA723 
A0741 
S8S741 
741 
!-LA741 . 

S8S741 
741 
MC1741 
LM741 
5FC2741 
OP'()2 
PM741 
SSS741 
RC741 
RM741 
!-LA741 
SG741 

)J."'':'.' 
5SS747 
747 

Fairchild !-LA747 
Intersil 885747 
Motorola MC1747 
National 
PMI 

Raytheon 

Signetics 
Silicon G 
TI 
AMD 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 

Signetics 
Silicon G 
TI 
Sprague 
Motorola 
SGS 
Hughes 
Harris 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Hughes 
Mitei 
Motorola 
National 
Solitron 

LM747 
OP·04 
PM747 
55S747 
RC747 
RM747 
/lA747 
SG747 
/lA747 
748 
/lA748 
748 
MC1748 
LM748 
RC748. 
RM748 
/lA748 
SG748 
/lA748 
ULN·2244 
MC1384 
TBA810 
HMPC1802 
HM6501 
HCMP1824 
HCMP1831 
HCMP1832 
HCMP1833 
HCMP1834 
HCMP1852 
HCMP1853 
HCMP1854 
HCMP1856 
HCMP1857 
HCMP1858 
HCMP1859 
SIL4000 
MC14000 
CD4000 
CM4000 

• Disco~tinued 

839 
839 
839 

844 
844 
844 

1174 

~-::cturer I :o~~:ement Device 
IC Master 

Page 

CD4000 

C04001 

CD4002 

CD4006 

CD40D7 

CD4008 

CD4009 

CD4010 

CD40100 

CD40101 

CD40106 

CD40108 
CD4011 

CD4012 

SSS 
TI 
FairChild 
Mitel 

SCL4000 
TP4000 
F400l 
SIL4001 
SIL4901 

Motorola MC14001 
National CD4001 
NEG America /lPD4001 
SGS HBF4001 
Solitron CM4001 
SSS SCL4001 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
National 
NEG America 
Solitron 
SSS 
Fairchild 
Mitel 
Motorola 
National 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 

SGS 
SOlitron 
SSS 
TI 
Toshiba 
Mitel 
National 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Mitel 
National 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Motorola 
Toshiba 
Fairchild 
Motorola 
SSS 
TI 
Motorola 
National 

Motorola 
Fairchild 
Mitel 

Motorola 
National 

TP4001 
TC4001 
F4002 
SIL4002 
MC14002 
CD4002 
/lPD4002 
HBF4002 
CM4002 
SCL4002 
TP4002 
TC4002 
F4006 
MC14006 
CD4006 
/lPD4006 
CM4006 
SCL4006 
F4007 
SIL4007 
MC14007 
CD4007 
HBF4007 
CM4007 
SCL4007 
TP4007 
TC4007 
F4008 
MC14008 
C')~ 

HBF4008 
CM4008 
SCL4008 
TP4008 
TC4008 
SIL4009 
CD4009 
HBF4009 
CM4009 
SCL4009 
TP4009 
TC4009 
SlL4010 
CD4010 
HBF4010 
CM4010 
SCL4010 
TP4010 
TC4010 
F4583 
MC14583 
TC4583 
F4531 
MC14531 
SCL4531 
TP4531 
MC14584 
CD40106 
MM74C14· 
MC14580 
F4011 
SIL4011 
SIL4911 
MC14011 
CD4011 

NEG America !-LPD4011 
SGS HBF4011 
Solitron CM4011 
SSS SCL4011 
TI TP4011 
Toshiba TC4011 
Fairchild 
Mitel 

Motorola 

F4012 
SIL4012 
81L4912 
MC14012 

ALTERNATE SOURCE DIRECTORY 

~~~acturer I ::~~~ement Device 
IC Master 

Page 

CD4012 

CD4013 

CD4014 

CD4015 

CD4016 

CD40160 

CD40161 

CD40162 

CD40163 

CD4017 

CD40174 

C04018 

C040181 

National 
NEG America 
SGS 
Solitron 
SS.S 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 

CD4012 
/lPD4012 
HBF4012 
CM4012 
SCL4012 
TP4012 
TC4012 
F4013 
SIL4013 
MC14013 
CD4013 

NEG America !-LPD4013 
SGS HBF4013 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
8GS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
SGS 
Solltron 
SSS 
TI 
Toshiba 
AD ' 
Fairchild 
Micro Power 
~~ 

Motorola 

Natior'lal 

Solitron 
8SS 

TI 
Fairchild 
National 
Fairchild 
National 
Fairchild 
National 
Fairchild 

CM4013 
8CL4013 
TP4013 
TC4013 
F4014 
SIL4014 
MC14014 
CD4014 
/lPD4014 
HBF4014 
CM4014 
SCL4014 
TP4014 
TC4014 
F4015 
SIL4015 
MC14015 
C04015 
!-LPD4015· 
HBF4015 
CM4015 
SCL4015 
TP4015 
TC4015 
AD75l6 
F4016 
MPS7516 
SIi6(Hf:\ 

MC14016 
MC14584 
CD4016 
CD4584 
MM74C14 
CM4016 
SCL4016 
SCL4584 
TP4016 
F40160 
CD40160 
F40161 
CD40l6l 
F40162 
CD40162 
F40l63 

National 'CD40163 
Fairchild F4017 

, Mitel SIL4017 
Motorola MC14017 
National C04017 
NEG America !-LPD4017 
SGS HBF4017 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
National 
Fairchild 

Mitel 
Motorola 

National 
SGS 
Solitron 
SSS 

TI 

Toshiba 
Motorola 
SSS 
Ti 

CM4017 
5CL4017 
TP4017 
TC4017 
F40174 
CD40174 
F4018 
F4522 
SIL4018 
MC14018 
MC14522 
CD4018 
HBF4018 
CM4018 
SCL4018 
SCL4522 
TP4018 
TP4522 
TC4018 
MC14581 
SCL4581 
TP4581 

Manufacturer I Replacement 
Device . Source Device 

IC Master 
Page 

CD40182 

CD4019 

CD40192 

CD40193 

CD40194 

(:f)40H~6 

CD4020 

CD4021 

CD4022 

CD4023 

CD4024 

Fairchild 
Motorola 
8SS 
TI 
Fairchild 

Mitel 
Motorola 
National 

NEG America 

SGS 
Solitron 
SS8 
TI 

Toshiba 
Fairchild 

Mitel 
Motorola 
National 

RCA 
SSS 
Toshiba 
Fairchild 

Mitel 
Motorola 
National 

RCA 
SS8 
Toshiba 
Fairchild 
Motorola 
Fairchild 
Fairchild 
Mitel 
Motorola· 
National 
NEG America 
SGS' 

Solitron 
SSS 
TI 
Toshiba 
Fairchild. 
Mitel 
Motorola 
National 
NEC America 
Sohtron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
SGS 
Solitron 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 

Motorola 
National 
NEG Amenca 
SGS 
Solitron 
SSS 
TI 
Toshiba 
FairchIld 
Mitei 

F4582 
MC14582 
SCL4582 
TP4582 
F4019 
F4519 
SIL4019 
MC14519 
CD4019 
CD4519 
/lPD4019 
/lP04519 
HBF4019 
CM4019 

. SCL4019 
TP4019 
TP4519 
TC4019 
F40l92 
F4510 
SIL4510 
MC14510 
C040192 
CD4510 
MM74C192 
CD4510 
SCL4510 
TC4510 
F40193 
F4516 
SIL4516 
MC14516 
CD40193 
Ci)4516 

MM74C193 
CD4516 
SCL4516 
TC4516 
F40194 
MC14194 
F40196 
F4020. 
SIL4020 
MC14020 
CD4020 
/lPD4020 
HBF4020 
CM4020 
SCL4020 
TP4020 
TC4020 
F4021 
SIL4021 
MC14021 
CD4021 
/lPD4021 
CM4021 
SCL4021 
TP4021 
TC4021 
F4022 
SIL4022 
MC14022 
CD4022 
HBF4022 
CM4022 
SCL4022 
TP4022 
TC4022 
F4023 
SIL4023 
SIL4923 
MC14023 
CD4023 
/lPD4023 
HBF4023 
CM4023 
8CL4023 
TP4023 
TC4023 
F4024 
SlL4024 

Motorola MC 14024 
National CD4024 
NEG Amenca !-LPD4024 
SGS H8F4024 

. The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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I Manufacturer I Replacement . Ie Master Manufacturer i Replacement IC Master I Manufacturer i Replacement ICMaster Manvfaeturer I Rep/Kement IC ...... 
Device ' Source Device Page Device I SolJrce OE'vice Page I DevICe Source Device Page DevICe ' Source Device p. 

I RCA Solid State Oivi~~-n-- CD4035 1'tC'HiUlld.1 CD4035 I CD4050 SSS SCL4050 CD4069 Toshiba TC4069 

(cont'd) 
NEG America JlPD4035 TI TP4050 CD4070 Fairchild F4070 
SGS HBF4035 Toshiba TC4050 Mltel SIL4070 
Solitron CM4035 CD4051 Fairchild F4051 Motorola MC14507 

CD4024 Soirtron CM4024 SSS SCL4035 Mitel SIL4051 National CD4070 

SSS SCL4024 TI TP4035 Motorola MC14051 CD4507 

I 
II TP4(}24 Toshiba TC4035, 

I 
National CD4051 MM74C86 

loshiba TC4024 CD4038 Motorola MC14038 NEG America tlPD4051 RCA CD4030 

(;i)40?5 Fairchild F40?5 MC14308 

I 

Solitron CM4051 Solitron CM4030 

Mitel SiL4026 Sofitro:1 CM4038 SSS SCL405i CM4070 

I S!L.4925 Toshiba TC4038 TI TP4051 SSS SCL4030 

I 
Motorola MC14025 CD4039 Sol'tron CM4039 Toshiba TC4051 SCL4070 

National CD4025 CD4040 Fairchild F4040 I CD4052 Fairchild F4052 TI TP4507 

NEG America MPD4025 Mite; SIL4040 Mitel SIL4052 CD4070A Motorola MC14070 
I SGS HBF4025 Motorola MC14040 Motorola MC14052 CD4071 Fairchild F4071 
! 

I S,YitrOf' G~1i'14025 Natioral CD4040 National CD4052 Mitel SIL4071 

SSS SCL4025 NEG America JlPD4040 NEG America JlPD4052 Motorola MC14071 
I II TP4025 SOlltron CM4040 Solitron CM4052 National CD4071 

I 
Toshiba TC4025 SSS SCL4040 SSS SCL4052 NEG America J.lPD4071 

CD4026 Solitron CM4026 TI TP4040 TI TP4052 Solilron CM4071 

I 
SSS SCL4026 Toshiba TC4040 Toshiba TC4052 SSS SCL4071 

CD4027 Fairchild F4027 CD4041 Fairchild F4041 CD4053 Fairchild F4053 ,TI TP4071 

Mltel SIL4027 National CD4041 Mitel SIL4053 Toshiba TC4071 

Motorola MC14027 Sohtron CM4041 Motorola MC14053 CD4072 Fairchild F4072 

National CD4027 SSS CL4041 National CD4053 Mitel SIl4072 

NEG AC1enca JlPD4027 SCL4041 NEG America ".PD4053 Motorola MC14072 

SGS HBF4027 CD4042 Fairchiid F4042 Solitron CM4053 SSS SCL4072 
cr.!, .......... " f"'" ~ A """"'''7 Mit!?1 SlL4042 

I 
SSS SC!..4053 

I 
TI TP4072 

I 
,-1!Yl-"V'::"1 

SSS SCL4027 Motorola MC14042 TI TP4053 Toshiba TC4072 
.,., 

T::'4027 National CD4042 Toshiba TC4053 CD4073 Fairchild F4073 

I 
iU~IIiUa TC4027 NEe Amonca j.iPD4042 

I 
CD4055 rv1itei SiL4055 Mitei SlL4073 

CD4028 F;:1Irchiid F4028 SGS HBF4042 Motorola MC14558 Motorola MC14073 

tJ,te! SIL4028 Solilron CM4042 CD4056 Mitel SIl4056 National ,CD4073 

Motorola MC14028 SSS SCL4042 Motorola MC14543 NEG America p.PD4073 

National CD4028 TI TP4042 SSS SCL4543 Solitron CM4073 

NEG Amenca- JlPD4028 Toshiba TC4042 CD4060 Mitel SIL4060 SSS SCL4073 

SGS HBF4C?8 CD4043 Fairchild ;::4043 National CD4060 T! TP4073 

Soillroo CM4028 Mltel SIL4043 SSS SCL4060 Toshiba TC4073 

SSS SCL4028 Motorola MC14043 CD4061 Toshiba TC4061 CD4075 Fairchild F4075 

Ti TP4028 National CD4043 CD4062 Motorola MC14562 Mitel SIL4075 

Toshiba TC4028 NEG America JlPD4043 CD4063 Motorola MC14066 Motorola MC14075 

CD4029 ,:"a,'cl":do F~028 Solitro;, CM4043 MC14585 National CD4075 

M,tel SIL4029 SSS SCL4043 National MM74C85 NEG America ".PD4075 

Motorola MC14510 Ti TP4043 

I 
NEG America p.PD4063 SSS SCL4075 

Nalionsi CD4029 Toshiba TC4043 SGS HBF4066 TI TP4075 
~,TC AiT,er,c~ u,PD4029 CD4044 Fairchild F4044 Signetics N4066 Toshiba TC4075 

SGS HBF4029 Mlt,,1 SIL4044 I Soiitron CM4066 CD4076 Fairchild F4076 

Soj,tror Cva028 Motorola MC14044 ?SS SCL4066 HarriS HD54C173 

SSS SCL4029 National CD4044 

/ 

SCL4585 HD74C173 
TI TP4029 NEG Amenca p.PD4044 Toshiba TC4066 Mitel SlL4076 
Tos~llba TC4029 Soiitron CM4044 TC4585 Motorola MC14076 

CD4030 ralrchild F4030 SSS SCL4044 I CD4066 Fairchild F4066 National CD4076 

Mitei SIL4030 1: TP4044 Mitei SIL4066 MM54C173 
Motorola MC14070 Toshiba TC4044 Motorola MC14066 MM74C173 

MC14507 CD4045 SGS HBF4045 National CD4066 Solitron CM4076 
National CD4030 Solitron CM4045 NEG America JlPD4066 SSS SCL4076 

CD4070 SSS SCL4445 SGS HBF4066 CD4077 Fairchild F4077 
CD4507 CD4046 Fairchild F4046 Signetics N4066 Mitel SIL40n 
MM74C86 Mitel SIL4046 Solitron CM4066 Motorola MC140n 

NEe A,'lv3'lca f,lPD4030 Motoro!a MC14046 CM4116 
, 

Solitron CM40n 
RCA CD4070 National CD4046 

I 
SSS SCL4066 SSS SCL4077 

I SGS HBF4030 Sohtron CM4046 Toshiba TC4066 CD4078 Fairchild F4078 
SOlitron CM4030 SSS SCL4046 CD4067 Fairchild F4067 Mitel SIL4078 

I 
SSS SCL4030 CD4047 Fairchild F4047 

I 
Motorola MC14529 Motorola MC14078 

Ti TP4030 National CD4047 CD4068 Fairchild F4068 NEG America IlPD4078 
TP4507 So lit ron CM4047 Mitel SIL4066 Solitron CM4078 

I Toshiba TC4030 Toshiba TC4047 Motorola MC14068 SSS SCL4078 

I 
CD4031 Faifchdd F4031 CD4048 National CD4048 MC14501 TI TP4078 

F4557 SOlitron CM4048 NEG America JlPD4068 Toshiba TC4078 
Motorola MC14557 CD4049 Fairchild F4049 Solitron CM4068 CD4081 Fairchild F4081 
National CD4031 Mltel SIl4049 SSS SCL4068 Mite! SIL4081 

CD4032 Motorola MC14032 Motorola MC14049 TI TP4068 Motorola MC14081 
Solitron CM4032 National C04049 Toshiba TC4068 National CD4081 
Toshiba TC4032 NEG America JlPD4049 CD4069 Fairchild F4069 NEe America p.PD4081 

CD4033 SGS HBF4033 SGS HBF4049 HarriS HD4069 Solitron CM4081 
Soiitron CM4033 Solitron CM4049 HD54C04 SSS SCL4081 
SSS SCL4033 SSS SCL4049 

! 
HD74C04 TI TP4081 

C[)403<! Fairchild F4034 Tl TP4049 Mitei SIL4069 Toshiba TC4081 
Motorola MC14034 Toshiba TC4049 

I 
Motorola MC14069 CD4082 Fairchiid F4082 

National CD4034 CD4050 Fairchild F4050 Nattonal CD4069 Mitel SIL4082 
Solmon CM4034 Mitel SIL4050 MM54C04 Motorola MC14082 
SSS SCL4034 Motorola MC14050 MM74C04 NEG America p.PD4082 
Toshiud TC4034 National CD4050 

I 
NEG America J.lPD4069 SSS SCL4082. 

C04035 Fairchiid F4035 NEe Amenca JlPD4050 Sol it ron CM4069 TI TP4082 

I 
}If~i:ol SIL403f, SGS HBF4050 

I 
SSS SCL4069 I Toshiba TC4082 

Motorola MC14035 Solitron CM4050 TI TP4069 i CD4085 Fairchild F4085 

• Discontinued 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 
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RCA Solid State Divisi~n 
(cont'd) 

CD4085 Motorola MC14506 

CD4086 Fairchild F4086 

CD4089 National CD4089 

CD4093 Fairchild F4093 
Motorola MC14093 
National CD4093 
NEG America /1PD4093 
SSS SCL4093 

CD4094 NEG Amenca /1PD4094 
SSS SCL4094 

CD4098 Mitel SIL4098 
Motorola MC14528 

CD4099 Fairchild F4099 
National CD4099 
NEG America /1PD4099 

CD4l94 NEG America /1PD4l94 
CD4502 Mitel SIL4502_ ' 

Motorola MC14502 
SSS SCL4502 

CD4508 Mitel SIL4508 
Motorola MC14508 
NEG America /1PD4508 
Solitron CM4508 
SSS SCL4508 
Toshiba TC4508 

CD4510 Fairchild F4510 
Mitel SIL4510 
Motorola MC145l0 
National CD4510 
NEG America /1PD4510 
RCA CD40192 
SSS SCL4510 
Toshiba TC4510 

CD4511 Fairchild F4511 
Mite! SIL4511 
Motorola MC14511 
:\a:;0,'"a.; ""-,A~"'# _ ........ ~ Ii 

NEC America /1PD4511 
Solitron CM4511 
SSS SCL4511' 
TI TP4511 

CD4514 Fairchild F4514 
Mitel SIL4514 
Motorola MC14514 
National CD4514 
NEC America p.PD4514 
Solitron CM4514 
SSS SCL4514 
Toshiba TC4514 

CD4515 Fairchild F45l5 
Mitel SIL4515 
Motorola MC14515 
National CD4515 
NEC America /1PD4515 
SO/itron CM4515 
SSS SCL4515 
Toshiba TC4515 

CD4516 Fairchild F45l6 
Mitel SIL4516 
Motorola MC14516 
National CD4516 
NEC America /1PD4516 
RCA CD40193 
SSS SCL4516 
Toshiba TC4516 

CD4518 Fairchild F4518 
Mitel SIL4518 
Motorola MC14518 
National CD4518 
NEC Amenca ""PD4518 
Solitron CM4518 
SSS SCL4518 
TI TP4518 
Toshiba TC4518 

CD4520 Fairchild F4520 
Mitel SIL4520 
Motorola MC14520 
National CD4520 
NEC Amenca p.PD4520 
Solitron CM4520 
SSS SCL4520 
TI TP4520 

• Discontinued 
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CD4520 Toshiba TC4520 HBF4001 Toshiba TC4001 HBF4015 
CD4527 Motorola MC14527 HBF4002 Fairchild F4002 

National CD4527 Mitel SIL4002 
SSS SCL4527 Motorola MC14002 

CD4528 Fairchild F4528 National CD4002 
Motorola MC14528 NEG 'America /1PD4002 
National CD4528 RCA CD4002 HBF4016 
NEG America /1PD4528 Sol it ron CM4002 
SSS SCL4528 SSS SCL4002 
Toshiba TC4528 T! TP4002 HBF4017 

CD4532 Fairchild F4532 Toshiba TC4002 
Motorola MC14532 HBF4007 Fairchild F4007 . NEG America /1PD4532 Mitel SIL4007 
Toshiba TC4532 Motorola MC14007 

CD4555 'f'airchild F4555 Nalional CD4007 
Motorola MC14555 RCA CD4007 

• NEG America /1PD4555 Sol it ron CM4007 
SSS SCL4555 SSS SCL4C)Q7 

CD4556 Fairchild F4556 TI TP4007 
Motorola MC14556 Toshiba TC4007 HBF4018 
NEG America ""PD4556 HBF4008 Fairchild F4008 
SSS SCL4556 Motorola MC14008 

MWS5040 Harris HM6501 1174 National CD4008 
.MW4104 Mostek MK4027 RCA CD4008 

Solitron CM4008 

RIFA SSS SCL4008 
TI TP4008 
Toshiba TC4008 HBF4019 

PBD352301 Sprague ULN-2001 HBF4009 Mitel SIL4009 
PBD352302 Sprague ULN-2002 National CD4009 
PBD352303 Sprague ULN-2003 RCA CD4009 

Solitron CM4009 

Rockwell, Microelectronic sss SCL4009 

Division TI TP4009 
Toshiba TC4009 

HBF4010 Mitel SIL4010 HBF4020 

R6502 MOS MCS6502 National CD4010 

Synertek SY6502 . RCA CD4010 

R6503 MaS MCS6503 Solitron CM4010 

SYnertek SY6503 SSS SCL4010 

R6EC4 ~,,~OS ·.~CSe!51)'4 Tl TP4010 

Synertek SY6504 Toshiba TC4010 

R6505 MaS MCS6505 HBF4011 Fairchild F4011 

- Synertek SY6505 Mitel SIL4011 

R6512 MaS MCS6512 Motorola MC14011 

' Synertek SY6512 National CD4011 HBF4021 

R6514 MaS MCS6514 NEG AmeFica ""PQ4011 
Synertek SY6514 RCA CD4011 HBF4022 

R6515 MaS SY6515 Solitron CM4011 

Synertek SY6515 SSS SCL4011 

R6520 MaS MCS6520 TI TP4011 

Synertek SY6520 Toshiba TC4011 

R6530 MaS MCS6530 HBF4012 Fairchild F4012 
Synertek SY6530 Mitel SIL4012 

R6532 MOS MCS6532 Motorola MC14012 -
Synertek SY6532 National CD4012 

1103 AMI S1103A NEC America p.PD4012 HBF4023 
1103A AMI S1103A RCA CD40·12 

Intel 1103A Solitron CM4012 
Synertek 1103A SSS SCL4012 

1604 EA EA4096 TI TP4012 
Mostek MK4096 Toshiba TC4012 

HBF4013 Fairchild F4013 

Sanyo Mitel SIL4013 
Motorola MC14013 
National CD4013 

LA1230 Hitachi HA1l37 NEG America /-lPD4013 HBF4024 
LA1240 Hitachi HA1197 RCA CD4013 
LA1352 Motorola MC1352 Solitren CM4013 

RCA CA1352 SSS SCL4013 
LA1353 Motorola MC1353 TI TP4013 
LA1365 Fairchild ""A3065 Toshiba TC4013 

RCA CA3065 HBF4014 Fairchild F4014 
Mitel SIL4014 

SGS-ATES Semiconductor Motorola MC14014 
National CD4014 HBF4025 
NEe America /-lPD40,4 

HBF4001 Fairchild F4001 RCA CD4014 
Mitel SIL4001 Soiltron CM4014 

Motorola MC14001 SSS SCL4014 -
National CD4001 TI TP4014 
NEG America }lPD4001 Toshiba TC4014 

RCA CD4001 HBF4015 Fairchild F4015 
Solitron CM4001 Mitel SIL4015 
SSS SCL4001 Motorola MC14015 
TI TP4001 National CD4015 HBF4027 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements. 

Page 

NEG America /1PD4015 
RCA CD4015 
SOiitron CM4015 
SSS SCL4015 
TI TP4015 
Toshiba TC4015 
RCA CD4016 

CD4066 
SSS SCL4016 
Fairchild F4017 
Mitel SIL4017 
Motorola MC14017 
National CD4017 
NEG America /1PD4017 
RCA CD4017 
Solitron CM4017 
SSS SCL4017 
TI TP4017 
Toshiba TC4017 
Fairchild F4018 
Mitel SIL4018 
National CD4018 
RCA 

J 
CD4018 

Solitron CM4018 
SSS SCL4018 
TI TP4018 
TQshiba TC4018 
Fairchild F4019 
Mitel SIL4019 
National CD4019 
RCA CD4019 
Sol it ron CM4019 
SSS SCL4019 
Tl TP40~9 

Toshiba TC4019 
Fairchild F4020 
Mitel SIL4020 
Motorola MC14020 
National CD4020 
NEG America j.LPD4020 

J~ RCA CD4020 
Solitron CM4020 
SSS SCL4020 
TI TP4020 
Toshiba TC4020 
RCA CD4021 
SSS SCL4021 
Fairchild F4022 
Mitel SIL4022 
Motorola MC14022 
National CD4022 
RCA CD4022 
Solitron CM4022 
SSS SCL4022 
TI TP4022 

/Toshiba TC4022 
Fairchild F4023 
Mitel SIL4023 
Motorola MC14023 
National C04n23 
NEG America /1PD4023 
RCA CD4023 
Solitron CM4023 
SSS SCL4023 
TI TP4023 
Toshiba TC4023 
Fairchild F4024 
Mitel SIL4024 
Motorola MC14024 
National CD4024 
RCA CD4024 
SOiitron CM4024 
SSS SCL4024 
T! TP4024 
Toshiba TC4024 
FalrcnilO F4025 
M;tel SIL4025 
Motorola MC14025 

"'atlonal CD4025 
NEG Amenca /1PD4025 
RCA CD4025 
Solitron CM4025 
SSS SCL4025 
TI TP4025 
Toshiba TC4025 
Fairchild F4027 

2023 



Ie MASTER 
Manufacturer I Rep,*cement IC Master 
Device Source Device Page 

SG5-ATES Semiconductor 
(cont'd) 

HBF4027 Mitel SIL4027 
Motorola MC 14027 
National C04027 
NEC Amenca ;.tPD4027 
RCA CD4027 
Solifron CM4027 
SSS SCL40:!7 
TI 

Toshiba 
TP4027 
TC4027 

HSi=4028 FairChl~(,i F4028 
Sil4028 
MC14028 
CD4028 
flPD4028 
C04028 
CM402.8 
SCL4028 
TP4028 

Mitel 
MototOia' 
National 
NEe America 
RCA 
Soirtron 

sss 
Ti 
T()~hlb::l TC4028 

HBF4029 Fait(;hild F4029 
M,tel SIL4029 
National C04029 
NEe America /-lP04029 
RCA CD4029 
Solitron 
SSS 
T: 

Toshiba 
HBF4030 Fairchild 

CM4029 
SCL4029 
TP4029 
TC4029' 

F4030 
SIL4030 
CD4030 

.Mite l 

National 
"'EC Amenca uP04030 
FlCA::J4080 
Solitron CM4030 
SSS SCL4030 
T: TP4030 
Toshiba TC4030 

HBF4033 RCA C04033 
SOlitron CM4033 
SSS SCL4033 

HBF4035 Fairchild F4035 ' 
Mltel 
Motorola 
National 

81'-4035 
MC~4035 

C04035 
NEG Ameroca ;,IP04035 
RCA Cb4035 
SOiltron CM4035 
SSS SCL4035 
Tl 
Toshiba 

HBF4040 RCA 

TP4035 
TC4035 
CD4040 

HBF4042 

H8F4045 

HBF4049 

HBF4050 

SSS SCL4040 
Fairchild 
Mltel 
~lotoro!a 

National 
NfC AJner'lca 

RCA 
Solitron 
SSS 
TI 
Toshiba 
RCA 
Solitron 
SSS 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
SSS 

Toshiba 
Fairchild 
Mltel 
Motorola 
National 
NEe America 
RCA 

Solitron 

F4042 
SIL4042 
MC14042 
C04042 
i"PD4042 
CD4042 
CM4042 
SCL4042 
TP4042 
TC4042 
CD4045 
CM4045 
SCL4445 
F4049 
81[..4049 
MC14049 
CD4049 
JlP04049 
C04049 
CM4049 
SCL4049 
TP4049 
TC404G 
F4050 
SIL4050 
MC14050 
C04050 
JlPD4050 
CD4050 
CM4050 

• Discontinued 

Manufacturer i Replacement Ie Mastet' 
Device . Source Oev~e Page 

H8f'-4050 

H8F4066 

L201 

L202 

L203 

Ml024 
M1025 
TAA661 
TAA930 
TSA51(} 

T8A520 
TBA530 
TBA540 
TBA560 
TBA641 

TBA800 

TBA810 

TBA920 

TBA970 
TBA990 
TCA900 
TOA1190 

Siemens 

TBA120 
TBA440 

Signetics 

;.tl\709 

}-lA7 l 0 

JlA711 

sss 
TI 
Toshiba 
Fairchild 
Milel 
Motorola 

SCL4050 
TP4050 
TC4050 
F4066 
SIL4066 
MC14066 

Ndtiofldi CD4066 
NEe Ameilca fLP04066 
RCA CD4063 

S'gr.€t:cs 
Sol;tron 
sss 

Exar 

Motorola 
Silicon G 
Sprague 
TI 
Exar 
Fairchild 
Motorola 
Silicon G 
Sprague 
TI 
Exar , 
F~!rch:ld 

Motorola 
Silicon G 
Sprague 
TI 
ITT 
ITT 

NPC 
NPC 
F,NCh'IO 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 

Fairchild 
NPC 
Plessey 
Fairchild 
Motorola 
RCA 
SGS 
Signetics 
Fa'rchlla 
NPC 
Fairchild 
Fairch;id 
NPC 
Sprague 

Plessey 
Plessey 

FairChild 
fI,~otorola 

National 
Raytheon 

TI 
Fairchild 
MOiorola 
National 
Raytheon 

CD4066 
N4066 
CM4066 
SCL4066 
TC;40"36 
XR220i 
9:)65 

MC1411 
SG2001 
ULN-2001 
UlN2001 
XR2202 
9666 
MC1412 

SG2002 
ULN-2002 
ULN2002 
XR2203 
9667 
MC1413 
SG2003 

UlN2003 
8AA1024 
SAA1025 
TAA661 
TAA930 
TBII,51 0 

TBA520 
TBA530 
T8A540 
TBA560 

JlA706 
TBA641 
TBASOO 
TBA800 
TBA800 
TBA810 
MC1384 
CA810 
TBA810 
TBA810 
TBA920 
f8Ali~u 

T8A970 
T6A990 
TCA900 
ULN-2290 

TBA120 
i8A440 

p.A709 
MC1709 
LM709 
RC709 
RM709 
).1A709 
I1A710 
MC1710 
LM71 0 
RC710 
RM7l0 

Silicon G 8G710 
Tt pA7l0 
Fairchild ~lA711 

Motorola Me171l 
Natlonai LM711 
Raytheon RC711 

RM711 
Silicon G SG711 

;.tA711 

JlA723 

JlA733 

JlA740 

;..<A741 

p.A747 

I'-A748 

JlA78G 
JlA78L02 
!LA78L05 

J.LA78L06 
JlA78112 

!-I,A78L15 

/JA78l62 
I'-A78MG 
;.tA78M05 

JlA78M08 

;.tA78M12 

}J.t>,78M15 

!-LA78M24 

JlA7805 
JlA7806 
/JA7808 
I-lA7812 
I'-A7815 
JlA78l8 
JlA7824 

J.L~79G 

Ti 

AMO 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 

RCA 
Silicon G 
il 
AMO 
Motorola 
National 
Raytheon 

Silicon G 
TI 
Fairchild 
Intersil 
National 
AD 
AMD 
Fairchild 
Intersil 
Motorola 
National 
PM: 
Raytheon 

RCA 
Silicon G 
TI 
AMD 
Fairchild 
Motorola 
National 

PMI 
Raytheon 

• 
RCA 
Silicon G 
TI 
AMO 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 

RCA 
Silicon G 
TI 
Fairchild 
TI 
Fairchild 
TI 
TI 
Fairchild' 
TI 
Fairchild 
TI 
Fairchild 
Fairchild 
Fairchild 
TI 

Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
Ti 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 

IC Mastet' 
Plge 

/-LA7ll 
723 
IJ.A?23 
723 
MC1723 
LM723 
RC123 
RM723 
CA723 
S(i723 
p,A723 
733 

MC1733 • 
LM733 
RC733 
Rr~~733 

SG733 
JlA733 
JlA740 
740 
LH740 
AD741 
741 

JlA741 
741 
MC1741 
lM741 
SSS741 
RC741 
RM741 
CA74i 
8G741 
)lA741 
747 
)lA747 
MC1747 
LM747 
SSS747 
RC747 
RM747 
CA747 
SG747 
JlA747 
748 
JlA748 
748 
MC1748 
LM748 

RC748 
RM748 
CA748 

, SG748 
/-lA748 
JlA78G 
I'-A78L02 
/-LA78l05 
I'-A78L05 
IlA78l06 

"'I 

844 

ManuflC1Urer ; Replacement Ie Maeter 
Device ' Source Device Page 

!LA79L05 
JlA79L12 
;.tAl9l15 
JlA79MG 
OS3611 
OS3612 
083613 
083614 
087820 

DS7830 

OS8800 
OS8820 

DS8830 

OS8880 
ISP-8A1600 
LF155 
LF156 
lF157 
LF255 

lF256 
LF257 
LF355 
LF356 
LF357 
LM101 

LM107 

LM108 

LM109 

LM111 

LM119 
LM124 

LM139 

lM193 
LM201 

LM207 

Motorola 
Motorola 
Motorola 
Fairchild 
National 
National 
National 
National 
AMD 
TI 
AMO 
TI 
TI 
AMD 
Tl 
AMD 
TI 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
AMO 
Fairchild 
InterSil 
Motorola 
RCA 
Silicor G 

TI 
AMD 
~<.jirchJlc; 

Intersil 
Motorola 
Raytheon 
RCA 
SIlicon G 
TI 
AMD 
Fairchild 
Motorf)i", 

Raytneon 
RCA 
Silicon G 
Fairchild 
MotQrola 
Silicon G 
TI 
AMO 
Motorola 
Silicon G 
Ti 
AMO 
AMO 
Motorola 
Si~icon· G 
TI 
AMD 
Motorola 
RCA 
Silicon G 
TI 
National 
AMO 
Fairchild 
Intersil 
Motorola 
RCA 

MC79L05 
MC79L12 
MC79:"15 
JlA79MG 
053611 
083612 
083613 
OS3614 
DM7820 
SN55182 
DM7830 
SN55183 
SN5480 
DM8820 
SN75182 
DM8B30 
SN75183 
OS8880 
ISP-8A1600 
LF155 
LF156 
LF157 
LF255 
LF256 
LF257 
LF355 
LF356 
LF357 
lMl01 

JlAiOi 
LM101 

lM101 
CA101 
8'3101 
lMl01 
LM107 

flA107 

LM107 
LM107 
LM107 
CA107 
SG107 
LM107 
lMl08 
JlAl08 
lMi0a 
LM108 
CA10e 
SG108 
;.tAl 09 
LM109 
SG109 
LM109 
lM111 
LM111 
SG111 
LM111 
LM119 
LM124 
LM124 
SG124 
LM124 
LM139 
LM139 
CA139 

SG139 
LM139 
LM193 
LM201 
;.tA201 
LM201 
lM201 
CA201 

Silicon G 8G201 
Teledyne S lM201 
TI lM201 
AMD lM207 
Fairchild 
Intersil 
Motorola 
Raytheon 
RCA 
Silicon G 
TI 

1692 
786 
786 
786 
786 
786 
786 
786 
786 
786

1 

• JlA78L12 
/-lA7SL 12 
JlA78115 
/JA78L15 
f,A78L06 
/JA78MG 
/-lA7SM05 
JlA78M05 
JlA78M06 
/JA78M06 
JlA78M08 

"A78M08 
JlA78M12 
/JA78M12 
JlA78M15 
JlA78M15 
JlA78M20 
IlA78M20 
JlA78M24 
)lA78M24 
/-LA7805 
"A7806· 
/-lA7808 
)lA7812 
/-LA7815 
/JA7818 
/-lA7824 
).tA79G 

I LM20B AMO 
Motorola 

JlA207 
LM207 
LM207 
LM207 
CA207 
SG207 
LM207 
LM208 
LM20e 

~old face device numbers Indicate manufacturers data is provided in the Ie Master on the pages noted, 
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Page 

Signetics (cont'd) 

LM208 

LM209 

LM211 

LM219 
LM224 

LM239 

LM293 
LM301 

LM307 

LM308 

LM309 

LM311 

LM319 
LM324 

LM329 
LM339 

LM393 
MC1399 
'MC1408 

'MC1456 

MC1458 

RCA 
Silicon G 
Fairchild 
Motorola 
Raytheon 
Silicon G 
TI 
AMO 
Motorola 
Silicon G 
TI 
AMO 
AMO 
Motorola 
RCA 
Silicon G 
TI 
AMO 
Motorola 
RCA 
Silicon G 
TI 
National 
AMO 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Silicon G 
TI 
AMO 
Fairchild 
Intersil 
Motorola 
National 

RCA 
Silicon G 
TI 
AMO 
Fairchild 
Motorola 
National 
Raytheon 
RCA 
Silicon G 
Fairchild 
Motorola 
Raytheon 
Silicon G 
TI 
AMO 
Motorola 
Raytheon 
RCA 
Silicon G 
AMO 
AMO 
Motorola 
RCA 
Silicon G 
TI 
TI 
AMO 
Motorola 
Silicon G 
TI 
National 
Motorola 
Oatel 
Motorola 
Motorola 
Raytheon 
Silicon G 
Exar 
Fairchild 
Motorola 
National 
Raytheon 
RCA 
Silicon G 

+ Discontinued 

CA208 
SG208 
J.LA209 
LM209 
LM209 
SG209 
LM209 
LM211 
LM211 
SG211 
LM211 
LM219 
LM224 
LM224 
CA224 
SG224 
LM224 
LM~39 
LM239 
CA239 
SG239 
LM239 
LM293 
LM301 
J.LA301 
LM301 
LM301 
LM301 
LM301 
CA301 
SG301 
LM301 
LM307 
J.LA307 
LM307 
LM307 
LM307 

CA307 
SG307 
LM307 
LM308 
J.LA308 
LM308 
LM308 
LM308 
CA308 
SG308 
J.LA309 
LM309 
LM309 
SG309 
LM309 
LM311 
LM311 
LM311 
CA311 
SOO11 
LM319 
LM324 
LM324 
CA324 
SG324 
LM324 
LM329 
LM339 
LM339 
SG339 
LM339 
LM393 
MC1399 
OAC-IC8BC 
MC1408 
MC1456 
RC1556 
SG1456 
XR1458 
MC1458 
MC1458 
LM1458 
RC1458 

• CA1458 
SG1458 

.' 

ALTERNATE SOURCE DIRECTORY 
MaOutacturer I Replacement 
Device Source Device 

IC Master 
Page =~urer I ~t Device 

IC Master 
Page 

" MC1458 
MC1488 

MC1489 

MC1489A 
MC1496 

MC1508 
MC1556 

MC1558 

MC1596 

MC3302 
MP8080A 

NE5009 
NE529 
NE531 
NE532 
NE535 
NE536 

NE555 

NE556 

NE565 
NE567 
NE592 

+Nl004 
+Nl006 
+Nl0l0 
+Nl0ll 
+N1012 
+Nl013 
+Nl014 
+Nl015 
+N1016 
+Nl017 
+Nl024 
+Nl025 
+Nl027 
+Nl033 
+N1039 
+N2010 

N2901 

N3002 
N3101A 
N4066 

TI 
AMQ 

MC1458 
MC1488 

Exar XR1488 
TI SN75188 
AMD MC1489 
TI SN75189 
Exar 
Motorola 
National 
Silicon G 
Datel' 
Motorola 
Raytheon 
Silicon G 
Exar 
Motorola 
Raytheon 
RCA 
Silicon G 
TI 
M9torola 
Silicon G 
Motorola 
AMD 
Intel 
National 

XR1489A 
MC1496 
LM1496 
SG1496 
OAC-IC8BM 
MC1556 
RM1556 
SG1556 
XR1558 
MC1558 
RM1558 
CA1558 
SG1558 -
MC1558 
MC1596 
SG1596 
MC3302 
9080A 
8080A 
INS8080A 

N4066 

N5111 
+N521 
+N5556 

N5558 
N5558F 
N5570 

+N5595 
N5596 

+N5709 
+N5710 
+N5711 NEe Micro 

TI 
PMI 
National 
Raytheon 
TI 

1656,1670 
J.LP08080AF 1736 
TMS8080A +N5723 

919 +N5733 OAC.()8 
LM361 
RC4531 
LM358 

Motorola 
Fairchild 
Intersll 
AMD 

MC1741S 

Exar 
Fairchild 
Intersil 

J.LA740 
NE536 
NE555 
XR555 
J.LA555 
NE555 

~hTr"'" 
Raytheon 
RCA 
Silicon G 
,TI 

AAC14~5 

RC555 
CA555 
SG555 
NE555 
NE556 
XR556 
J.LA556 

AMO 
Exar 
Fairchild 
Motorola 
Raytheon 
Silicon G 
TI 
Motorola 

MC3456 
RC556 
SG556 
NE556 
LM565 

Exar XR567 
AMO AM592 
Motorola MC1733 

NE592 
Motorola MC1004 
Motorola MC1006 
Motorola MC10l0 
Motorola MC10", 
Motorola MC1012 
Motorola MC1013 
Motorola MCl014" 
Motorola MC1015 
Motorola MC1016 
Motorola MC1017 
Motorola MC1024 
Motorola MC1025 
Motorola MC1027 
Motorola MC1033 
Motorola MC1039 
Motorola MC116Qi236 
AMO AM2901A 
Fairchild F2901 A 

9409 
Motorola MC2901 
National IOM2901A 

1656,1680 
NEe Micro J.LPB2901 1850 
Raytheon AM2901A 
Intel 3002 
NEC Micro J.LPB2089 
Fairchild F4066 
Mitel SIL4066 
Motorola MC14066 

+N5741 
+N5747 
+N5748 

N8H16 
N8H70 

N8H80 

1 N8H90 

N8T09 
N8Tl0 

N8T13 

N8T14 

N8T22 

N8T23 

NST24 

N8T25 

N8T26 

N8T28 
N8T34 
N8T37 " 

N8T38 

N8T380 
N8T51 
N8T54 
N8T59 
N8T74 

National C04066 
NEC America }iPD4066 
RCA C04063 

SGS 
Solitron 
SSS 
Toshiba 
Motorola 
RCA 
Sprague 
RCA 
Sprague 
Fairchild 
Sprague 
Fairchild 

. Sprague 
Sprague 
Motorola 
Motorola 
Exar 
Motorola 
Fairchild 
Motorola 
Motorola 
Signetics 
Signetics 
Signetics 
Signetics 
Signetics 
Signetics 
Signetics 
Signetics 
National 
ITT 
National 
TI 
ITT 
National 
TI 
lTT 
National 
TI 
Raytheon 
National 
Raytheon. 

_ TI 

Fairchild 
Motorola 
National 
TI 

Fairchild 
Motorola 
National 
TI 

ITT 
National 
Tl 
Fairchild 
Motorola 
National 
TI 

Fairchild 
Mdtorola 
National 
TI 

Motorola 
National 

_ Motdrola 
National 
Motorola 
National 
Motorola 
National 
Motorola 
National 
National 
National 
National 
National 
Fairchild 
National 

C04066 
HBF4066 
CM4066 
SCL4066 
TC4066 
MC1358 
CA3065 
ULN-2165 
CA3070 
ULN-2124 
J.LA781 
ULN-2127 

" J.LA746 
ULN-2114 
ULN-2113 
MC7521 
MC1456 
XR1458 
MC1458 
J.LA780 
MC1495 
MC1496 
J.LA709 
J.LA71 0 
J.LA711 
J.LA723 
J.LA733 
J.LA741 
J.LA747 
J.LA748 
DM54H20 
ITT74Hl1 
DM74Hl0 
SN74Hl1 
ITT74 HOC 
OM74HOO 
SN74HOO 
~TT14H04 

OM74H04 
SN74H04 
RC8T09 
DM8551 
RC8T10 
SN74173 
8T13 
MC8T13 
OS7521 
N8T13 
SN75121 
8T14 

, MC8T14 

OS75122 
N8T14 
SN75122 
ITT74122 
OM8601 
SN74122 
8T23 
MC8T23 
OS75123 
N8T23 
SN75123 
8T24 
MC8T24 
OS75124 
N8T24 
SN75124 
-MC6880 
OS3625 
MC8T26 
OS8826 
MC8T28 
OS8834 
MC3437 
0S8837 
MC3438 
OS8838 
OS8836 
OS8856 
OM7448 
0S8857 
9374 
0S8672 

514 

Manufacturer I Replacement IC Master 
Device Source Devlce Page 

. N8T95 

N8T96 

N8T97 

N8T98 

N82S02 
N82S06 

N82S07 

N82S0a 

N82S10 

N82S11 

N82S110 
N82S111 
N82S115 
N82S116 

N82S117 

N82S123 

N82S126 

N82S129 

N82S130 

N82S131 

N82S136 

N82S137 

N82S140 

N82S141 

N82S16 

Motorola 
National 
Motorola 
National 
Motorola 
National 
Motorola 
National 

Raytheon 
MMI 
Raytheon 
TI 

Fairchild 
MMI 
TI 

MC8T95 
OM8095 
MC8T96 
DM8096 
MC8T97 
OM8097 
MC8T98 
OM8098 
ON7098 
DS8674 
RC5330 
6531 
RC5340 
SN74S200A 
SN74S201 
93411 
6530 
SN74S300 
SN74S301 

Fairchild 93415 1137 
93421 

TI SN74S314 
Fairchild 93415 1137 
TI SN74S314 
Fairchild 93425 1137 
TI SN74S214 
TI SN74S314 
TI SN74S214 
NEe Micro J.LPB425 1466 
MMI 6531 
National OM74S206 1297 \ 
TI SN74S200A 

SN74S201 
National OM74S206 1297 
TI SN74S300 

Harris 
Intersil 
MMI 
National 
TI 

SN74S301 
HM7603 
IM5610 
6331 
DM8578 
SN74S288 
HPROM1024A 
3601 

1192 

1252 

Harris 
Intel 
MMI 5300 1248 

6300 1252 
National OM745387 1264 
NEe Micro J.LPB403 

"1'1 SN54S387 

HarriS 
Intel 
Intersil 
MMI 

SN74S387 
HPROM1024 
3621-1 
IM5623 
5301 
6301 

National OM74S287 
TI SN54S287 

SN74S287 
Fairchild 93436 
Harris 

MMI 
TI 
fairchild 
Harris 

HM7620 
HM7620A 
6305 
SN74170 
93446 
HM7621 
HM7621A 

MMI 6306 
National DM74S571 
Harris HM7642 
Intel 3605 
MMI 6352 
National OM74S572 
NEe Micro J.LPB406 
Harris HM7643 
Intel 3625 
MMI 6353 
NEe Micro J.LPB426 

"Intel 3604 
National OM87S295 
NEC Micro J.LPB405 
Intel 3624 
National OM87S296 
NEC Micro J.LPB425 
Fairchild 93421 
MMI 6531 
National DM74S200 
NEC Micro J.LPB2206 

1462 

1248 
1252 
1264 

1151 
1192 
1202 
1252 

1151 
1192 
1202 
1252 
1266 
1192 

1252 
1268 
1470 
1192 

1252 
1470 

1270 

1270, 
1466 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer i Replacement IC Master 
Device ! Source Device Page 

Signetics (confd) 

N82S16 Raytheon RC5340 

TI SN54S201 
SN74S200A 
SN74S201 

N82S17 Fairchild 93411 
MMI 6530 
National OM74S206 1297 
NEC Micro I-lPB2200 
Raytheon RC5330 
T! SN54S301 

SN74S300 
SN74S301 

N82S180 Harris HM7680 1220 
Intel 3608 
National OM85S229 

N82S181 Harris HM7681 1220 
Inte! 3628 
National OM85S228 

N82S184 HarriS HM7684 1242 
N82S195 Harris HM7647 
N82S226 Fairchild 93416 

Intersil IM5603 
MMI 6300 1252 
TI SN54t87 

SN74187 

N82S229 TI SN74S287 
N82S23 AMO AM27S09 

I 
HarriS HM7S02 

~~:i I MMI 6330 
TI SN54S188 

SN74S188 
N82S230 TI SN54S270 

SN74S270 
N825231 TI SN54S370 

SN74S370 
N82S24 Intersll IM5600 

TI SN54S301 
N82S25 National OM74S289 

TI SN74S289 
N82S26 Fairchild 93416 

Inters·l iM5603 
MMI 6300 1252

1 NEe Micro p.PB403 1462 
TI SN74S387 I 

N82S2708 Harris HM7608 1m I N82S29 Fairchild 93426 
InterSl1 IM5623 

I 
MMI 6301 1252

1 
TI SN54S287 

SN74S287 
N82S30 National OM8312 
N82S41 National OM74LS386 
N82S52 Nallonal DM8301 
N82S80 National DM74LS196 

.N82S81 National DM74LS197 
N82S90 Na'lol'1al DM74LS196 

TI SN74S196 
N82S91 National OM74LS197 

TI SN74S197 
N8200 Raytheon RC8200 
N8201 Raytheon RC8201 
N8202 Raythl:lon RC8202 
N8203 Raytheon RC8203 

I N8206 TI SN74S200A 
SN74S201 

I 

N8207 Ti SN74S300 
SN74S301 

N82147 National OM74147 
TI SN74147 

N82148 Naiional DM74148 
TI SN74148 

N8223 Harris HPROM8256 
Intersil IM560Q 
MMI 6330 1252 
National DM85?? 
TI SN74S188 

N8224 Intersil IM5600 
National OM7488 
TI SN7488 

N8225 AMD 3101 
Motorola MCM4064 
Raytheon RC8225 
TI SN74S289 

• Discontinued 

Manufacturer I Replacement 
Device ' Source Device 

IC Master 
Page 

N8230 Hitachi HD2549 
ITT ITT9312 
Motorola MC7230 
National OM8312 
Raytheon RC8230 
TI SN29312 

N8231 Motorola MC7230 
Raytheon RC8231 

N8232 Motorola MC7230 
Raytheon RC8232 

N8233 Motorola MC8233 
Raytheon RC8233 

N8234 Motorola MC8234 
Raytheon RC8234 

N8241 Hitachi H02526 
Motorola MC7241 

MC7242 
National OM74LS386 
Raytheon RC8241 

N8242 Motorola MC7242 
Raytheon RC8242 
TI SN74LS266 

N8250 Motorola MC7250 
MC7251 

Raytheon RC8250 
N8251 Hitachi H02536 

Motorola MC7250 
MC7251 

Raytheon RC8251 
N8252 Motorola MC7250 

fltC7251 
National OM8301 
Raytheon RC8252 
TI SN29301 

N8255 AMO 3101 
MMI 6560 
Motorola MCM4064 
Raytheon RC8225 
TI SN74S289 

N8260 Motorola MC7260 
Raytheon RC8260 

N8261 Hitachi H02562 
Motorola MC7261 
Raytheon RC8261 

N8262 Raytheon RC8262 
N8263 Raytheon RC8263 
N8264 Ray1heon RC8264 
N8266 Motorola MC7266 

Raytheon RC8266 
N8267 Motorola MC7267 

Raytheon RC8267 
N8268 ITT ITT7480 

Motorola Me7268 
TI SN7480 

N8269 National OM8200 
N8270 Motorola MC7270 

Raytheon RC8270 
TI SN74178 

N8271 Motorola MC7271 
Raytheon RC8271 
TI SN74179 

N8277 Motorola MC7277 
Raytheon RC8277 

N8280 . Motorola MC7280 
National OM8280 
Raytheon RC8280 
TI SN74176 

N8281 Motorola MC7281 
National OM8281 
Raytheon RC8281 
TI SN54177 

N8284 Motorola MC7284 
Raytheon RC8284 

N8285 Motorola MC7285 
Raytheon RC8285 

N8288 Motorola MC7288 
National OM8288 

N8290 Nationa! DM8290 
Raytheon RC8290 
TI SN74196 

N8291 National OM8291 
Raytheon RC8291 
TI SN74197 

N8292 National OM74LS196 
TI SN74LS196 

N8293 National OM74lS197 

N8293 
N8415 
N8455 

N8470 

N8471 

N8480 

N8481 

N8490 

N8555 
N8806 

I N8808 

N8813 
N8815 

N8824. 

N8825 

N8828 

I 
N8829· 

N8840 

N8848 

N8859 

N8875 

N8879 
N8881 

N8890 

N8891 

I N93415A 

I N9602 

I SE5009 
SE529 

I 
SE531 I 

i SE550 

I 
SE555 

I 

SE556 

TI 
National 
Motorola 
National 
TI 
ITT 
Motorola 
National 
TI 
ITT 

Motorola 
National 
Ti 
ITT 
National 
TI 
ITT 
Motorola 
National 
TI 
ITT 
Motorola 
National 
TI 

ITT 
Motorola 
National 
T! 
ITT 
Motorola 
Natlor"lfii 
TI 
National 
National 
TI 
Motorola 
TI 
Motorola 
TI 
ITT 
Motorola 
National 
TI 
Motorola 
TI 
ITT 
Motoroia 
National 
TI 
ITT 
Motorola 
TI 
National 
TI 
Motorola 
National 
TI 
TI 
ITT 
Motorola 
National 
TI 
ITT 
National 
TI 
ITT 
National 
TI 
NEC Micro 
AMO 
PMI 
National 
Raytheon 
National 
AMO 
Exar 

intersil 
Motorola 
National 
Raytheon 
RCA 
Silicon G 
TI 
Exar 
Motorola 

IC Master 
Page 

SN74L5197 
OM1800 
MC7440 
OM7440 
SN7440 
ITT741 0 
MC7410 
OM7410 
SN7410 
ITT7412 

MC7412 
OM74LS12 
SN7412 
ITT7400 
OM7400 
SN7400 
ITT7403 
MC7403 
OM7403 
SN7403 
ITT7404 
MC7404 
OM7404 
5N7404 
ITT7440 
MC7460 
OM7406 
S'N7460 
ITT7430 
MC7430 
DM7430 
SN7430 
OM7425 

.DM7i125 
SN7425 
MC7474 
SN7474 
MC7470 
SN7470 
ITT7474 
MC7479 
OM7474 
SN7474 
MC7472 
SN74110 
ITT7450 
MC7450 
DM7451 
SN7450 
1TT74H74 
MC7453 
SN74H53 
OM7440 
SN7450 
MC7427 
OM7427 
SN7427 
SN7410 
ITT7401 
MC7401 
OM7401 
5N7401 
ITT7404 
OM7404 
S'N7404 
ITT7405 
OM7405 
SN7405 
/-lPB2205 1418 
9602 
OAC-oa 919 
LM161 
RM4531 
lM550 
SE555 
XR555 
XR555M 
SE555 
MC1555 
LM555 
RM555 
CA555 
SG555 
SE555 
XR556M 
MC3556 

Manufacturer i Replacement 
Device Source Device 

IC MasUIr~ 
Page 

SE556 Raytheon RM556 
Silicon G SG556 
TI SE556 

SE565 National LM565 
SE566 National LM566 
SE567 National LM567 
SE5733 TI p.A733 
SE592 Motorola MC1733 

SE592 
5P380 National OS8640 

SU536 Intersi; SU5J6 
S3532 Tl LM158 

.S5709 Signetics /-lA709 

.S5710 Signetics p.A710 

.S5711 Signetics p.A711 

.S5723 5ignetics p.A723 

.S5733 Signetics p.A733 

.,S5741 Signetics p.A741 
57280 National OM7280 
S7281 National DM7281 
S7290 National OM7290 
S7291 . National OM7291 
S8H16 National OM54H20 
S8H70 National OM54H10 

TI SN54H11 
S8H80 Nationai OM54HOO 

TI SN54HOO 
SSH90 Natiunai DM54H04 

TI SN54H04 
S8T09 Raytheon RM8T09 I S8riO National DM7551 

Raytheon RM8T10 
TI SN54173 

S8T13 Fairchild 8T13 
TI SN55121 

58T14 Fairchild 8T14 
TI SN55122 

S8T22 Fairchild 9601 
National DM9601 
TI SN29601 

58T26 AMO S8T26 
S8128 AMO S8T28 
S8T54 National OM5448 
S8T95 National OM7095 
S8T96 National DM7096 
S8T97 National DM7097 
58T98 National OM7098 
S82LS29 TI SN54S287 
S82S06 Raytheon RM5340 

TI SN54S201 
S82S07 Raytheon RM5330 

TI 5N54S301 

I 

S82S115 Intel M3624 
S82S123 Harris HM7603 1192 

MMI 5331 1248 
National OM7578 
TI SN54S288 

S82S126 HarriS HM7610 1192 
HM7610A 1200 
HPROM1024A 

MMI 5300 1248 
National OM54S387 1264 
TI 5N54S387 

S825129 HarriS HM7611 1192 
HM7611A 1200 
HPROM1024 

National OM54S287 1264 
TI SN54S287 

S82$130 Harris HM7620 1192 
HM7620A 1202 

MMI 5305 1248 
S82S131 HarriS HM7621 1192 

HM7621A 1202 
MMI 5306 1248 
National OM54S571 1266 

S825136 Harris HM7642 1192 
MMI 5352 1563 
National DM54$572 1268 

S82S137 HarriS HM7643 1192 
MMI 5353 1563 

S82S140 National OMnS295 1270 
S82S141 National OMnS296 1270 
S82S16 National OM54S200 

TI SN54S201 
S82S17 National OM54S206 1297 

TI SN54S301 

Bold face device numbers Indicate manufacturers data is provided in the Ie Master on the pages noted. 
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llenufac:turer \' Replacement 
DevIce Source Device 

IC Master 
Page 

Signetics (cont'd) 

8828180 
8828181 
S828226 
S828229 
882823 

8828230 
8828231 ' 
882825 

882826 

882530 
S82841 
S82562 
882880 
S82581 
882890 
S82891 
88200 
88201 
S8202 
S8203 
S8207 
882147 
882148 
88223 

S8224 

S8225 

88230 

S8231 

88241 

S8242 

S8250 
88251 
S8252 

88260 
S8261 
S8262 
58263 
88264 
58266 
58267 
S8268 
S8269 
88270 

58271 

88277 

S8280 

S8281 

S8288 
88290 

S8291 

National 
National 
TI 
TI 
Harris 
MM! 
TI 
TI 
TI 
TI 

AMO 
TI 
Fairchild 
National 
Fairchild 
National 
National 
National 
National 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
TI 
.National 
National 
HarriS 
Intersi! 
"4MI 
National 
TI 
National 
TI 
Fairchild 
TI 
Fairchild 
Na!lMal 
Raytheon 
TI 
Fairchild 
Raytheon 
National 
Raytheon 
Fairchild 
Raytheon 
TI 
Raytheop 
Raytheon 
Fairchild 
National 
Raytheon 
TI 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
TI 
National 
Fairchild 
Raytheon 
TI 
Fairchild 
Raytheon 
TI 
Fairchild 
Raytheon 
Fairchild 
Raytheon 
TI 
Fairchild 
Raytheon 
TI 
National 
Fairchild 
Raytheon 
TI 
Fairchild 
Raytheon 
TI 

• Discontinued 

OM75S229 
OM758228 
SN54187 
SN54S287 
HM7602 
5330 
8N54S188 
SN54S270 
SN54S370 
SN548289 
SN54S301 
82S26 
SN54S387 
93S12 
OM54LS386 
93S62 
OM54L8196 
OM54LS197 
OM54LS196 
OM54LS197 
RM8200 
RM8201 
RM8202 
RM8203 
SN54S301 
DM54147 
OM54148 
HPROM8256 
IM5600 
5330 
OM7577 
SN54S188 
OM5488 
SN5488A 
93403 
8N54S289 
9312 
D·t9~'12 

RM8230 
SN39312 
9313 
RM8231 
OM54LS386 
RM8241 
9386 
RM8242 
SN54LS266 
RM8250 
RM8251 
9301 
,OM9301 
RM8252 
SN39301 
RM8260 
RM8261 
RM8262 
RM8263 
RM8264 
RM8266 
RM8267 
SN5480 
OM7200 
93178 
RM8270 
SN54178 
93179 
RM8271 
SN54179 
9328 
RM8277 
93176 
RM8280 
SN54176 
93177 
RM8281 
SN54177 
OM7288 
93196 
RM8290 
SN54196 
93197 
RM8291 
SN54197 

1192 
1248 

1248 

At. TERNATE SOURCE DIRECTORY~ 
Manufacturer I Replacement 
Device . Source Device 

IC Muter 
Page 

S8292 

S8293 

S8455 

S8470 

S8471 

88480 

S8481 

88490 

S8806 

88808 

S8815 

S8828 

S8840 

88848 

88859 
88875 

S8881 

S8890 

88891 

TBA520 
TBA530 
TBA540 
r9AS50 
TBA560 
TBA750 
TBA920 
TBA990 
TCA800 

HOA1034 
UON5711 
UON5712 
UON5713 
UON5714 
ULN2001 

ULN2002 

ULN2003 

ULN2004 

ULN2111 

10100 

10101 

10102 

10103 

10104 

10105 

National 
TI 
National 
TI 
National 
TI 
National 
TI 
National 
TI 
National 
TI 
National 
Ti 
National 
TI 
National 
TI 
National 
TI 
National 
TI 
National 
TI 
National 
TI 
National 
TI 
National 
National 
TI 
National 
TI 
National 
TI 
National 
TI 
Plessey 
Plessey 
Plessey 
Pf~ 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Signetics 
8prague 
Sprague 
8prague 
Sprague 
Exar 
8prague 
Exar 
Sprague 
E~ar 

8prague 
Exar 
Sprague 
Motorola 
RCA 

OM54LSl96 
SN54LS196 
OM54LS197 
SN54LS197 
OM5440 
SN5440 
OM5410 
SN5410 
OM54LS12 
SN5412 
OM54oo 
SN5400 
OM5403 
SN5403 
OM5404 
SN5404 ' 
OM5460 
SN5460 
OM5430' 
SN5430 
OM5425 
SN5425 
OM5474 
SN5474 
OM5451 
SN5450 
OM54LS54 
SN54H53 
OM5440 
OM5427 
SN5427 
OM5461 
SN5401 
OM5404 
SN5404 
OM5405 
SN5405 
TBA520 
TBA530 
TBA540 
TBA,55Q 

TBA560 
TBA750 
TBA920 
TBA990 
TCA800 
NE5534 
UON-5711 
UON-5712 
UON-5713 
UON-5714 
XR2201 
ULN-2001 
XR2202 
ULN-2002 
XR2203 
ULN2oo3 
XR2204 
ULN-2004 
MC1357 
CA2111 

Sprague ULN-2111 
Fairchild F10100 
Motorola MC10100 
NEG America J.lPB10l00 
Plessey SP10100 
Fairchild Fl 01 01 
Hitachi H010101 
Motorola MC10101 
NEG America J.lPB10101 
Plessey SP10101 
Fairchild F10102 
Hitachi HOl 01 02 
Motorola MC10102 
NEG Amerrca J.lPB10102 
Plessey SP10102 
Fairchild F10103 
Motorola MC 10103 
NEG America J.lPB10103 
Plessey SP10103 
Fairchild F10104 
Hitachi H010104 

_ Motorola 
Plessey 
Fairchild 
Hitachi 

MC10104 
8Pl0104 
F10105 
H010105 

10105 

10106 

10107 

10109 

10110 

10111 

10112 

10113 

10114 

10115 

10116 

10117 

10118 

10119 

10121 

10123 

10124 

10125 

10129 

IC Master 
Page 

Motorola MC10105 
National OM10105 
NEG America }-lPB10105 
Plessey SP10't05 
Fairchild F10106 
Hitachi H010106 
Motorola MC10106 
National OM10106 
NEG America f.LP810106 
Plessey 8Pl0106 
Fairchild F10t07 
Hitachi H010107 
Motorola MC10107 
NEG America J.lPB10107 
Plessey 8P1 01 07 
Fairchild Fl0109 
Hitachi HD1 01 09 
Motorola MC10109 
National OM10l09 
NEG America J.lPB10109 
Plessey 8Pl0109 
Fairchild F1 011 0 . 
Hitachi HOl 011 0 
Motorola MC10110 
NEG America J.lPB10110 
Plessey SP1 011 0 
Fairchild F10111 
Hitachi H010111 
Motorola MC10111 
National OM10111 
NEG America 1l PB 1 0111 
Plessey SP10111 
National OM 1 0112 
I?lessey SP10112 
Fairchild Fl0113 
Motorola MC10113 
Plessey SP10113 
Fairchild F10114 

. Motorola MC10114 
Plessey SP10114 
Fairctlild Fl0115 
Motorola MC10115 
National OM10115 
NEG America J.lPB10115 
Plessey 8Pl0115, 
Fairchild Fl0116 
Hitachi H010116 

. Motorola MC10116 
National 
Plessey 
Fairchild 
Hitachi 
Motorola 

OM10116 
8P10116 
Fl0117 
H010117 
MC10117 

National OM10117 
NEG America J.lPB10117 
Plessey SP10117 
Fairchild F10118 
Hitachi 
Motorola 
National 
NEG America 
Plessey 
Fairchild 
Hitachi 
Motorola 
Natronal 
Plessey 
Fairchild 
Hitachi 
Motorola 
National 
Plessey 
Fairchild 
Motorola 
Plessey 
Fairchild 
Hitachi 
Motorola 

H010118 
MC10118 
OM10118 
f.LP810118 
SP10118 
F10119 
H010119 
MC10119 
QM10119 
SP10119 
F10121 
H010121 
MC10121 
OM10121 
SP10121 
F10123 
MC10123 
SP10123 
F10124 
HD10124 
MC10124 

National OM10124 
NEG America J.lPB10124 
Plessey SP10124 
Fairchild F10125 
Hitachi 
Motorola 
Plessey 
Motorola 

H010125 
MC10125 
SP10125 
MC10129 

The manufacturers report their devices can be used as direct replacements. 

Manufacturer I Replacement 
DevIce Source Device 

10129 
10t30 

10131 

10132 

10133 

10134 

10135 

10136 

10137 

10139 
10140 

10141 

10144 

10145 

10148 

10158 

t0159 

10160 

10161 

10162 

10164 

10165 

Plessey 
Fairchild 
Hitachi 
Motorola 
Plessey 
Fairchild 
Hitachi 
Motorola 
NEG America 
Plessey 
Fairchild 
Hitachi 
Motorola 
Fairchild 
Hitachi 

, Motorola 
NEG Amenca 
Plessey 
Fairchild 
Hitachi 
Motorola 
Plessey 
Fairchild 
Motorola 
Plessey 
Fairchild 
Hitachi 
Motorola 
Plessey 
Fairchild 
Motorola 
PleSsey 
TI 
Plessey 
TI 
Fairchild 
Motorola 

Plessey 
Fairchild 
Motorola 
NEG Amen<:a 
Plessey 
Raytheon 
TI 
Fairchild 
Hitachi 

,8P10129 
Fl0130 
H010130 
MC10130 
8Pl0130 
F10131 
H0.10131 
MC10131 
J.lPB10131 
SP10131 
F10132 
H010132 
MC10132 
F10133 
H010133 
MC10133 
J.lPB10133 
SP10133 . 
Fl0134 
H010134 
MC10134 
8P10134 
F10135 
MC10135 
8Pl0135 
F10136 
H010136 
MC10136 
8Pl0136 
Fl0137 
MC10137 
SP10137 
SN10139, 
SP10140 
SN10140 
Fl0141 
MCM10141 
MC10141 
8P10141 
F10410 
MC10144 
J.lPB10144 
SP10144 
RC10144 
8N10144 
F10145 
H010145 

Motorola MCM10145 
MC10145 

Plessey 8P10145 
TI SN10145 
Hitachi H010148 
NEG Ame~ica J.lPB10148 
Pressey, SP10148 
TI SN10148 
Fairchild 
Motorola 

Fairchild 
Motorola 
NEG America 
Fairchild 
Motorola 
Fairchild 
Hitachi 
Motorola 
Plessey 
Fairchild 
'Hitachi 
Motorola 
NEG America 
Plessey 
Fairchild 
Hitachi 
Motorola 
NEG Amenca 
Plessey 
Fairchild 
Hitachi 

10149 
MCM10149 
MC10149 
Fl0158 
MC10158' 
J.lPB10158 
Fl0159 
MC10159 
Fl0160 
H010160 
MC10160 
SP10160 
F10161 
H010161 
MC10161 
J.lP810161 
SP10161 
Fl0162 
H010162 
MC10162 
J.lP810162 
SP10162 
F10164 
HD10164 

Motorola MC10164 
NEG America J.lPB10164 
Plessey SP10164 
TI 8N10164 
Fairchild F10165 
Hitachi H010165 
Motoroia MC 1 0165 

\ 

Performance details often differ, so compare the specifications conSIdering your requirements. 
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Manufacturer I Replacement I Device t SOurce Device 
Ie Master 

Page 

i Signetics (confd) 

I
I 10165 

10170 

10171 

I ;~.~~ 
! 

10r73 

i0174 

10175 

10176 

10179 

10180 

10181 

10191 
1O~S2 

10210 
10211 
10212 
: 103 
11 ();j1 

1702 
21F02 

21L02 

2102 

2111 

2112 
21! 5 
2125 
231f) 

2352 
2400 
2441 

2451 
2461 
2462 
25LOl 

2501 

2502 

2503 

2504 

Plessey 
Fairchild 
Motorola 
~a~rchtd 

Motorola 
Plessey 

F'iessey 

SP10165 
Fl0170 
MC10170 
F~017~ 

MC10l71 
SP'0171 
F10172 

SP10112 

Motorola MC10173 
SP10173 
Fl0i74 
HD10174 

Motorola MC10174 
NEe A'''1enca IlPB10174 
Ptessey SP10174 

F-a·rc[>lld 
Hitachi 
Motorola 
Plessey 
Fairchild 
Motorola 
Plessey 
Fa'rchdd 
Hitat:h· 

~~~oto!"o!a 

P1essey 
Fairchild 
Hitachi 
Motorola 

SN10174 
Fl0175 
HD10175 
MC10l75 
SP10175 
Fl01l6 
MC101l6 
SP10176 
FlOP9 
HD10179 
h.~Cl01?9 

SP10179 
F10l80 
HD10180 
MC10l80 

"lEe Amenca j.!P81 0180 

Fairchild 
Hitachi 

SP10180 

F10l8) 
HD10181 

Motorola MC10181 
NEC M.cro ilPB10181 
Pi%sey SP10'81 
Motorola MC10191 

lIfto1or'Jla Me 1 021 0 
M(llorola Me 10211 
~1(lt(Y0!a ~>lC~,02~2 

Ti iMS1103 
'~c'tr,r0ia Mel0131 
l'1l81 '702A 
F airch,ld 2102 

AMD 
Fairchild 

2102' 
2i02A 
91L02 
21026 

kit",! 2101 
NEC Micro ,.PD2101AL 1424 

,l.MD 2102 
Fatrchlid 21021 

21022 
Mostek MK4102 
National MM2102 1300 
NEC Micro 11PD2102AL 1429 
TI TMS4035 
Intel 2111 
NEe MicrO "PD2111AL 1433 

in:",1 2112 
21 ~ 5 

!ntel 2125 
NEe MicrO .uPD2316 1481 
SGS M142 
.hMI S8773 
i'.M 
AM! 
AMI 
AMI 
IntersH 
Mostek 
Int€irsil 

M0s1ek 
SGS 
Synertek 

SGS 
Sy~ertek 

SGS 

S8773 
S8773 
S8773 
S8773 
IM7512 
MK4007 
IM7501 
Mt<4007 
M141 

-SY1402 
S2503A 
M136 
SY1403 
M140 

Manufacturer i Replacement Ie Master 
Device : Source Device Page 

2504 
2505 

2512 

2513 
2517 
2521 

2522 

2524 

2525 

2526 
2527 
2532 

/2533 

1

2536 

"

.2548 

.2554 

1

2600 
2601 

.;!f:.02 

2607 

2608 
2609 

2611 
2613 
2614 
2616 
2617 
2650 
2651 
2652 

2656 
2660 
2670 
2680 
3207 

54HOO 

54H01 

S4H04 

54H05 

54H08 

54H10 

Synertek 
AMD 
AMI 
AMD 
AMI 
InterSil 
Nortec 
GI 
AMD 
AMD 
AMI 

TI 
AMI 
TI 
AMD 
AMI 
AMD 
Intersil 
AMI 
Synertek 
AMI 
Fairchllo 

Intersil 
Mostek 
TI 
AMD 
Synertek 
GI 

SY1404 
AM2505 
S505A 
AM2806 
S2512A 
IM7712 
25~2 

R03-2513 
1507 
AM2521 
8218' 
TMS3128 
S2181 
TMS3129 
AM2807 
S1685 
AM2808 
IM??22 
S8564 
SY2527 
S2181' 
3347 
3357 
IM7780 
MK1007 
TMS3120 
AM2833 
SY?533 
AY3-l014A 
AY3-1015 
.11.Y5-1013,t1, 

TI TMS6011 
Nortec 60(>3 
SGS M130 
EA 4600 
NEe Micro j.!PD2101AL 1424 
Inters>! IM7752 
Mostek MK4102 
TI TMS4033 

EA 
Synertek 
Motorola 
Motorola 
Nitron 
NEe Micro 
TI 
Ti 
Intel 
AMD 
National 
National 
Naiionai 
SMC 
National 
Mostek 
National 
TI 
Fairchild 
ITT 
Fairchild 

iTT 
NatIOnal 
Raytheon 
TI 
Fairchild 
iTT 
National 
Raytheon 
TI 
Fairchdd 
In 
National 
Raytheon 
TI 
Fairchild 
ITT 
National 
Raytheon 
TI 
FairChild 
National 
Fairchild 
!n 
National 

TMS4035 
EA2308A 
SY2308A 
MCM6830 
MCM6570 
NC6570 

"PD2111AL 1433 
TMS4044 
TMS4045 
23168 
9216 

'INS2650 1656 
INS2651 
iNS2652 
COM5025 
INS2656 
MK4096 
MM5270 1325 
TMS4060 
9607 
ITT75361 
54HOO 
9HOO 
ITT54HOO 
DM54HOO 
54HOO 
S~54HOO 

54HOl 
iTT54HOl 
DM54H01 
54HOl 
SN54HOl 
54H04 
ITT54H04 
DM54H04 
54H04 
SN54H04 
54H05 
ITT54H05 
DM54H05 
54H05 
SN54H05 
54H08 
DM52!H08 
54H10 
!TT54H10 
DM54Hl0 

Manufacturer i Replacement IC Master 
Device . Source Device Page 

54HiO 

54Hl0l 

54Hl02 

54Hl03 

54H106 

54Hl08 

54Hll 

54H20 

54H21 

I '54H22 
I 
I 
I 

54H30 

54H40 

54H50 

54H51 

54H52 

54H53 

54H54 

54H55 

54H60 

54H61 

54H62 

54H71 

54H72 

54H73 

54H74 

Raytheon 54Hl0 
Ti Sl\i54H1O 
FairChild 54Hl01 
TI SN54Hl01 
Fairchild 54Hl02 
TI SN54H102 

National 
TI 
Fairchild 

TI 
Fairchild 
National 

Fairchild 
!TT 
National 
Raytheon 
TI 
Fairchild 
ITT 
National 
Raytheon 
TI 
Fairchild 
ITT 
N8.tif)n;.i 

Fairchild 
Nationa! 
Raythoon 
TI 
Fairchild 

.ITT 
National 
Tt 
Fairchilc 
ITT 
National 
Raytheon 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
NatIOnal 
11 
Falrchiio 
ITT 
National 
Tl 
Fa:rch:ld 
iTT 
National 
11 
Fairchild 
Natlona! 
T! 
Fairchild 
ITT 
Nillionai 
Ti 
Fairchild 
National 
Ti 
Fairchild 
National 
TI 
FiHrchlld 
National 
T1 
Fairchild 

ITT 
National 
Ii 
Fairchild 
iTT 
National 
TI 

Fairchild 

DM54Hl03 
SN54H103 
54Hl06 

SN54H106 
54H108 
DM54Hl08 
SN54Hl08 
54Hll 
ITT54Hll 
DM54Hll 
54Hl1 
SN54H11 
54H20 
ITT54H20 
DM54H20 
54H20 
SN54H20 
54H21 
ITT54H21 
D~,~5111-<2' 

54H22 
Dtvl54H22 

SN54H22 
54H30 
ITT54H30 
DM54H30 
SN54H30 

ITT54H40 
DM54H40 
54H40 
SN54H40 
54HSO 
ITT54H50 
DM5&f150 
SN54H50 
54H51 
ITT54H5i 
DM54H51 
SN54H51 
54H52 
DM54H52 
SN54H52 
baH!:>:':! 
ITT54H53 
DM54H53 
SN54HS3 
54'"154 
iTT54ri54 
DM54H54 
SN54H54 
54H55 
DM54H55 
SN54H55 
54H60 
ITT54H60 
DM54H60 
SN54H60 
54H61 
DM54H61 
SN54H61 
54H62 
DM54~62 

Sr"S4H62 
54H7.1 
DMS4H71 
SN54H71 
54H72 
54H73 
!TT54H7? 

DM54H72 
SN54H72 
54H73 
iTT54i-173 
DM54H73 
SN54H73 
54H74 

Manufacturer I Replacement IC Master 
Device • Source Device Page 

b4Hl4 

54H76 

54LSOO 

54LSO' 

54lS02 

54lS03 

54LS04 

I 
I 54lS05 

/54L808 

I 54LS09 

54LS10 

54LS107 

54:"S109 

54L511 

54LS114 

54i 812 

54LS125 

!T! iTT54rl14 
l'.Jatlonal 8\~54M7,i 

Raytheon 54H74 
il SN54H74 
Falfch!ld 54H76 
National 
II 
Fairchild 
Motorola 
NatloQai 

D'v154H76 
SN54H76 
54lS00 
SN54LS(l(l 
OM54i.SOO 

Ti SN54lS00 
"airchild 
National 
Raytheon 
TI 

Fairchild 
Motorola 
Nationa! 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 

Nahonal 
R;!lytheon 

Fairchild 
Motorola 
Nabonal 
Raytheon 
TI 
Faifchi,C 

Motorola 
National 
Raytheon 
TI 
Fairchdd 

Motorola 
N2tloral 
Raytneon 
TI 
Fa'rcrllio 
Motorola 

"'"tiora' 
Raytheon 
TI 

Fa:rchi:C 
Motorola 
National 
Raytheon 
TI 
Fa,rchdd 
MotorOla 
National 
Rayth80n 
ii 
Falfchdd 
Mot,:yo!a 

Nnt:on3' 
Raytheon 

t=atrchijd 

N,,~,onal 

Raytheon 

Fallchi!d 
Natlona1 

Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Tl 

Fairchild 

Nat'onal 
Raytheon 
fi 
Fairchild 
Natio(!di 
Rayth80n 

54LS01 
DM54LSOl 
54L501 
SN54LSOl 
54LS02 
SN54LS02 
DM54LS02 
54LS02 
SN54lS02 
54LS03 
SN54LS03 
DMS4LS03 
54LS03 
SN54L803 
54LS04 

DM54LS04 
54LS04 
SN54LS04 
54LS05 
SN54LS05 
DM54LS05 
54L805 
SN54L805 
54,-508 
SN54LS08 
DM54LSOa 
54LS08 
SN54LS08 

SN54LS09 
DMb4LS09 
54LS09 
SN54LS09 
54LS10 
SN54LS10 
DM54LS10 
54LS10 
SN54LS10 
54LS107 
SN54LS107 
DM54LS107 
54L8107 
SN54LS107 
54LS10G 
SN54LS109 
DM54LS109 
54LS109 
8N54L8109 
54LS11 
S\i54lS11 
DV54LS11 
54LS11 
S!\~5~!_S~ 1 

54(..5112 
'J'v154LS112 
54[,8112 
SN54;'.S112 
54L8113 
DM54LS113 
54LSi13 
SN54L.S113 
54L8114 
SN54lS114 
DM54LS114 
54L8114 

54LS12 
DM54LS12 
54LS12 
~N54LS12 

54l.8125 
DM54LSi2b 
54[,8125 

~--------------------------~----------------------------~----------------------------~.------------------~------~ 
• Discontinued 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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IC Master 

Page 

Signetics (cont'd) 

54LS125 
54LS126 

54LS13 

54LS132 

54LS136 

54LS138 

54LS139 
54LS14 

54LS15 

j54LS151 

54LS153 

54LS154 
54LS157 

54LS158 

54LS160 
54LS161 

54LS162 
54LS163 

54LSl64 

54LS170 

TI 
Fairchild 
Motorola 
National 
Raytheon 
Ti 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Raytheon 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Mv[OrOla 

National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
National 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Raytheon 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Raytheon 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 

• Discontinued 

SN54LS125A 
54LS126 
SN54LS126 
DM54LS126 
54LS126 
SN54LS126A 
SN54LS13 
DM54LS13 
54LS13 
SN54LS13 
54LS132 
SN54LS132 
DM54LS132 
54LS132 
SN54LS132 
54LS136 
SN54LS136 
54LS136 

, SN54LS136 
54LS138 
SN54LS138 
DM54LS138 
54LS138 
SN54tS138 
54LS139 
54LS14 
SN54LS14 
DM54LS14 
54LS14 
SN54LS14 
54LS15 
SN54LS15 
DM54LS15 
54LS15 
SN54LS15 
SN54LS151 
54LS151 
6,,,:54 ... ':'151 
DM54LS151 
54LS151 
SN54LS151 
SN54LS153 
54LS153 
SN54LS153 
DM54lS153 
54LS153 
SN54LS153 
DM54LS154 
SN54LS157 
54LS157 
SN54LS157 
DM54LS157 
54LS157 
SN54LS157 
54LS158 
SN54LS158 
DM54LS158 
54LS158 
SN54LS158 
54LS160 
SN54LS161 
54LS161 
SN54LS161 
DM54LS161 
54LS161 
SN54LS161 
54LS162 
SN54LS163 
54LS163 
SN54LS163 
DM54LS163 
5<1LS~63 

SN54LS163 
SN54LS164 
54LS164 
SN54LS164 
DM54LS164 
54LS164 
SN54LS164 
SN54LS170 
54LS170 
SN54LS170 
DM54LS170 

264 

264 

264 

272 

54LS170 Raytheon 
TI 

54LS 173 Fairchild' 
National 
TI 

54LS174 AMD 
Fairchild 
National 
Raytheon 
TI 

54LS175 AMD 

54LS181 

Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
Raytheon 
TI 

54LS190 AMD 

54LS191 

Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 

54LS192 AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 

54LS193 AMD 

Motorola 
National 
Raytheon 
TI 

54LS1~4A Raytheon 
54LS195A AMD 

Falrchi:d 
Motorola 
Raytheon 
TI 

54LS196 
54LS197 
54LS20 

54LS21 

'54LS22 

54LS221 

54LS251 

R~ytheon 

Raytheon 
Fairchild 
Motorola 
Nationai 
Raytheon 
TI 
Fairchild 
Motorola 
National 
RaYtheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
National 
Raytheon 
Tl 
AMD 
Fairchild 
Motorola 
Raytheon 
TI 

54LS253 AMD 

54lS257 

Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 

54LS170 
SN54LS170 
54LS173 
DM54LS173 

,SN54lS173 
SN54LS174 
54LS174 
DM54LS174 
54LS174 
SN54LS174 
SN54LS175 
54LS175 
SN54LS175 
DM54LS175 
54LS175 
SN54LS175 
SN54LS181 
54LS181 
SN54LS181 
54LS181 
SN54LS181 
SN54LS190 
54LS190 
SN54LS190 
DM54LS190 
54LS190 
SN54LS190 
SN54LS191 
54LS191 
S!'J54LS191 
DM54LS191 

,54LS191 
SN54LS191 
SN54LS192 
54LS192 
SN54LS192 
DM54LS192 
54LS192 

,SN54LS192 
SN54LS193 

SN54LS193 
DM54LS193 
54LS193 
SN54LS193 
54LS194A 
SN54LS195A 
54LS195 
SN54LS195 
54lS195A 
SN54LS195A 
54LS196' 
54LS197 
54LS20 
SN54LS20 
DM54LS20 
54LS20 
SN54LS20 
54LS21 
SN54LS21 
DM54LS21 
54LS21 
SN54LS21, 
54LS22 
SN54LS22 
DM54LS22 
54LS22 
SN54LS22 
DM54LS221 
54LS221 
SN54LS221 
SN?4LS251 
54LS251 
SN54LS251 
54LS251 
SN54LS251 
SN54LS253 
54LS253 
SN54LS253 
DM54LS253 
54LS253 
SN54LS253 
54LS257 
SN54LS257 
DM54LS257 
54LS257 

275 

ALTERNATE SOURCE DIRECTORY, 

54LS257 TI 
54LS26 Fairchild 

National 
Raytheon 
TI 

54LS261 Raytheon 
TI 

54LS266 Fairchild 

54LS27 

Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
National 
,Raytheon 
TI 

54LS279 Fairchild 
Motorola 
National 
Raytheon 
TI ' 

54LS28 Raytheon 
TI 

54LS283 Raytheon 
54LS290 Fairchild 

TI 
54LS293 Fairchild 

TI 
54LS295A, Raytheon 
54LS30 Fairchild 

54LS32 

IS4LS33 

Motorola 
National 
Raytheon 
Ti 
Fairchild 
Motorola 
National 
Raytheon 
TI' 
Fairchild 

TI 
54LS365 Fairchild 

Motorola 
Raytheon 
TI ' 

54LS366 Fairchild 
Motorola 
Raytheon 
TI 

54LS367 Fairchild 
Motorola 
Raytheon 
TI 

54LS368 Fairchild 

54LS37 

Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 

54LS375 TI 
54LS38 Fairchild 

Motorola 
National 
Raytheon 
TI 

54LS386 Raytheon 
TI 

54LS395 Fairchild 

54LS40 

54LS42 

54LS51 

National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 

IC Master 
Page 

Manufacturer I Replacement 
Device Source Device 

SN54LS257 
54LS26 
DM54LS26 
54LS26 
SN54LS26 
54LS261 
SN54LS261 
54LS266 
8N54L8266 
54LS266 
SN54LS266 
54LS27 
SN54LS27 
DM54LS27 
54LS27 
SN54LS27 
54LS279 
SN54LS279 
DM54LS279 
74LS279 
SN54LS279 
54LS28 
SN54LS28 
54LS283 
54L$290 
SN54LS290 
54LS293 
SN54LS293 
54LS295A 
54LS30 
SN54LS30 
DM54LS30 
54LS30 
SN54LS30 
54LS32 
SN54LS32 
DM54LS32 
54LS32 
SN54LS32 
54lS33 

SN54LS33 
54LS365 
SN54LS365 
54LS365 
SN54LS365 
54LS366 
SN54LS366 
54LS366 
SN54LS366 
54LS367 
SN54LS367 
54LS367 
SN54LS367 
54LS368 
SN54LS368 
54LS368 
SN54LS368 
54LS37 
SN54LS37 
DM54LS37 
54LS37 
SN54LS37 
SN54lS375 
54LS38 
SN54LS38 
DM54LS38 
54LS38 
SN54LS38 
SN54LS386 
SN54LS386 
54LS095 
DM54LS395 
54LS395 
SN54LS395 
54LS40 
SN54LS40 
DM54LS40 
54LS40 
SN54lS40 
54LS42 
SN54LS42 
DM54LS42 
54LS42 . 
SN54LS42 
54LS51 

54LS51 

54LS54 
284 

,I 54LS55 

54LS670 

54LS73 

54LS74 

54LS75 

54LS76 

54LS78 

54LS85 

286 
54LS86 

286 
54LS90 

286 
54LS92 

286 54LS93 

54LS95B· 
54LS96 
54SOO 

54S02 

54S04 

54S05 

54S08 

291 54S09 

54S11 

54S139 

548140 

54S15 
266 

54S151 

Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 

AMD 
Fairchild 

'Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Farrchild 
National 
Raytheon 
TI 
National' 
Raytheon 
TI 
National 
Raytheon 
TI 

Fairchild 
National 
Raytheon 
TI 
Fairchild 
Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
Raytheon 
TI 
Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
Raytheon 
TI 
Raytheon 
TI 
Fairchild 

TI 

Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
n 
AMD 
Fairchild 
TI 
AMD 
TI 
FairChild 
TI 
AMD 
Fairchild 

SN54LS51 
DM54LS51 
54LS51 
SN54lS51 
54LS54 
SN54LS54 
DM54LS54 
54LS54 
SN54LS54 
54LS55 
SN54LS55 
DM54LS55 
54LS55 
SN54LS55 
SN54LS670 
54LS670 
SN54LS670 
DM54LS670 
54LS670 
SN54LS670 
54LS73 
SN54LS73 
DM54LS73 
54LS73 
SN54LS73 
54LS74 
SN54LS74 
DM54LS74 
54LS74 
SN54LS74 
54LS75 
DM54LS75 
54LS75 
SN54LS75 
DM54LS76 
54LS76 
SN54LS76 
DM54lS78 
54LS78 
SN54LS78 

54LS85 
DM54LS85 

, 54LS85 
SN54LS85 
54LS86 
SN54LSB6 
54LS86 
SN54LS86 
54LS90 
SN54LS90 
54LS90 
SN54LS90 
SN54LS92 
54LS~2 
SN54LS92 
54LS93 
SN54LS93 
54LS93 
SN54LS93 

, 54LS95B 

SN54LS96 
54SOO 
9S00 
SN54Soo 
54S02 
SN54S02 
54S04 
SN54S04 
54S05 
SN54SOS 
54S08 
S)J54S08 
54S09 
SN54S09 
54S11 
SN54S11 
SN54S139 
54S139 
SN54S139 
SN54S140 
SN54S140 
54S15 
SN54S15 
SN54S151 
54S151 

268 

268 

268 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements, 
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Ie MASTER 
Manufacturer I Replacement IC Master 
Device Source DevicE; Page 
------_._-----
Signetics (cont'd) 

54S151 
54S153 

548157 

548181 

54S22 

548251 

548253 

548257 

54S2SB 

54S32 

54537 
54S85 
54S8El 

5400 

5401 

5402 

5403 

5404 

5405 

5406 

5407 

5408 

TI 
AMD 
Fairchild 

AMD 
Fa'rch,lc 

Fairchild 
Ti 
AMD 
Fairchild 
Ti 

Fairchild 
National 
TI 
AMD 
Fairchild 
Tl 
AMD 
Fairchild 
AMD 
Fairchild 
TI 

Falrchiid 
TI 

Ti 
Ti 
TI 

Faifchild 
TI 

f:dlrchli(j 

ITT 
/V1otorola 
National 
Raytheon 
TI 
Fairchiid 
ITT 
Motorola 
NdtlQnal 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
TI 
FairChild 
ITT 
Motorola 
NAtional 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 

lTT 

Motorola 
Nationa; 
Raytheon 

Fairchild 
ITT 
Motorola 
NatIOnal 
TI 
FairChild 
ITT 
Mo!,)rola 

Natio"a! 

FairChild 
ITT," 
Motorola 
National 

• Discontinued 

5N54S151 
SN54S153 
545153 

SN548157 
548157 
51\15451,; 

54S158 
SMi4S158 
SN54Si 81 
545181 
SN54S181 
54822 
DM54S22 
5N54S22 
SN54S251 
548251 
SN54S251 
SN54S253 
545253 
5N54S257 
54S257 
SN74S257 

545258 
SN54S258 
54532 
SN54832 
SN54S37 
SN54S85 
54886 
SN54S86 
:)400 
9NOO 
ITT5400 
MC5400 
DM5400 
5400 
8:\15400 
5401 
'''T5401 
rv1C5401 
;)\;5401 

5401 
SN5401 
5402 
ITT5402 
~~C5,~02 

DM5402 
SN5402 
5403 
ITT5403 
MC5403 
DMS403 
5403 

, SN5403 

5404 
ITT5404 
MC5404 
DM5404 
5404 
SN5404 
5405 
I~T5.d05 

~~C5405 

DM540S 
5405 
SN5405 
5406 
iTT5406 
MC5406 
DM5406 
SN5406 
5407 
iTT5407 
MC5407 
DM54(r1 
SN5407 
5408 
ITT5408 
MC5408 
DM5408 

Manufacturer Replacement Ie Master 
Device Soulce O".i.:.e Page 

5408 Rayrneon 5408 
SN5408 TI 

5409 f'a:f.cn,io 

54100 

54107 

54109 

5411 

54116 

5412 

54121 

54123 

54125 

54126 

54128 
5413 

54132 

5414 

54'45 

54147 

54148 

54150 

54151 

iTT 
Motoroia 
Ni3tlonai 
M<:iyin"on 
TI 

National 
Raytheon 
Ti 

r..r.otbroia 
TI 
Fairchild 
iTT 
Motorola 
National 
TI 
National 
Ti 

Fairchild 
iTT 
National 
Raytheon 

Fairchild 
T. 

ITT5409' 
MC5409 
DM5409 
540& 

SN5409 
5410 

DM54iO 
5410 
SN5410 
MC54iOO 
SN54100 
54107 
ITT54107 
MC54107 
DM54107 
SN54107 
DM54109 
SN54109 
5411 
iTT5411 
DM5411 
5411 

54116 
SN54116 

F2ufChild 5412 
iTT ITT5412 
Raytheon 5412 
Ti SN5412 
Failchild 54121 
ITT ITT54121 
;J1u~0r0;a 

Nationa 
Tl 

Atv10 
Fairchild 

Motorola 
National 
Raytheon 
T: 
Falrchdd 
National 
TI 
Fairchild 
NatiOnal 

Ti 

Fairchild 
rrT 
Motorola 
Nalional 
T' 
Fairchild 
Motorola 
National 
TI 

Fairchild 
Motorola 
National 
T! 
r':lir8~h:G 

ITT 

M0toro!C! 

Nat,unai 
Ra';tl"f:,,)r' 

TI 

National 

Fairchild 
Motorola 
National 
Ray'heo:l 
TI 

iTT 
Motorola 
National 

OM54121 
SN54121 
S"I54123 
54123 
lTT54123 
MC54123 
OM54123 
54123 
S~~54123 

54125 
DM54125 
SN54125 
54126 
DM54126 
8'-'54126 
SN54 i 28 
5413 
!;T5413 
MC5413 
DM5413 
SN')41~ 

54132 
MC54132 
DM54132 
SN54132 
5414 
MC5414 
DM5414 
SN5414 
54145 
iTT54145 

MC54145 
DM54i45 
54145 

SN54i45 

DM54147 
SN~14147 

DM54148 

SN54148 

54150 
MC54150 
DM541SO 
54150 
SN54150 
54151 
iTT54151 
MC54151 
DM54151 

Manufacturer i Replacement IC Master 

Fage I Oevice Source Device 

54151 
54152 

54153 

54155 

54156 

54157 

541:'>6 
5416 

54160 

54161 

54162 

54163 

54164 

54165 

54166 

5417 

Ii 
Fairchild 
Motorola 

SN54151 
54152 
MC54152 

Raytheon 54152 
Ti SN54152 
Fairchild 
Iii 
Motorola 
National 
Rayt,heon 

AMD 
Fairchild 
Motorola 
NatIOnal 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
NatIOnal 

TI 
AMD 
FdlTchiid 
ITT 
Motorola 
National 
Raytheon 
Ti 
Rayth60n 
Fairchild 
ITT 
Motorola 
National 

AMD 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
ITT 
Motoroia 
National 
Ray1heon 
TI 
AMD 
FairCIlIId 
ITT 

Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
!TT 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
ITT 
N3\IOl"al 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Ra,;'theon 
Ti 

Fairchild 
National 
Raytheon 
TI 
Fairchild 

54153 
ITT54153 
MC54153 I 

DM54 1 53 
54153 
SN54 ;53 
SN54154 
54154 
MC54154 
DM54154 
54154 
8N54154 
54155 
ITT54155 
MC54155 
DM54155 
54155 
SN54155 
54156 
ITT54156 
MC54156 
DM54156 

SN54156 
SN54157 
54157 
ITT54157 
MC54157 
DM54157 
54157 
SN54157 
54158 
5416 
ITT5416 
MC5416 
DM5416 
SN5416 
SN54160 
54160 
ITT54160 
MC54160 
DM54160 
54160 
SN54160 
SN54161 
54161 
iTT54161 
MC54161 
DM54161 
54161 
SN54161 
SN54162 
54162 
ITT54162 
MC54162 
DM54152 
54162 
SN54162 
SN54163 
54163 
1::54163 
MC54163 
D~54163 

54163 
SN54163 
SN54164 
54164 
ITT54164 
DM54H,4 
54164 
SN54164 
54165 
~C54165 

DM54165 
54165 
SN54J65 
54166 
DM54166 
54166 
SN54166 
5417 

I 

Manufacturer I Replacement Ie Master ' 
Device Source Device Page 

5417 

54170 

54 174 

54175 

54176 

54177 

54180 

54181 

54182 

54190 

54.191 

54192 

54193 

54194 

54195 

ITT 
Motorola 
National 
TI 
Fairchild 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
TJ 
Fairchild 
Motorola 
NatIOnal 

Fairchild 
In 

ITT5417 
MC541 7 

DM541? 
SN5417 
54170 
DM54170 
54170 
SN54170 
SN74174 
54174 
MC5417':' 
DM54174 
54174 
SN54174 
SN54175 
54175-
MC541.75 
OM54175 
54175 
SN54175 
54176 
MC54176 
DM54176 
SN54176 
54177 
MC54177 
DM54177 
r"o,'e JI ~~..., 
VI"..)"", II I 

54180 
ITT54180 

Motorola MC54 i 80 
National DM54180 
Raytheon 54180 
TI SN54180 
AMD SN54181 
Fairchild 54181 
Motorola 
NatIOnal 
Raytheon 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 

MC54181 
DM54181 
54181 
SN54i81 
8N54182 
54182 
ITT54182 
MC54182 
DM54182 
54182 
SN54182 
54190 
ITT54190 
MC54190 
DM54190 
54190 
SN54190 

Fairchild 54191 
ITT ITT54191 
Motorola MC54191 
National DM54191 
Raytneon 54191 
TI' SN54191 
AMD SN54192 
Fairchild 54192 
ITT ITT54192 
Motorola MC54192 
National DM54192 
Raytheon 54192 
Tl SN54192 
AMD 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 
Ti 

• AMD 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 

SN54193 
54193 
ITT54193 
MC54193 
DM54193 
54193 
SN54193 
SN54194 
54194 
ITT54194 
MC54194 
DM54194 
SN54194 
SN54195 

54195 
ITT54195 
MC54195 
DM54195 
54195 
SN54195 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted 
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Manufacturer i Replacement ' IC Master 
Device ; Source Device Page 

Signetics (cont'd) 

54196 

54197 

Fairchild 
Mmorola 
Nat;orial 
TI 
Falrchdd 
Motorola 
National 
TI 

54198 Fairchiid 

54199 

National 
Raytheon 
TI 
Falr:::hlld 
Nat'ollal 
Raytheol1 
TI' 

5420 Fairchild 
ITT 
Motorola 
NaliOnal 
Raytneon 
TI 

5421 Fairchild 
ITT 
Raytheon 

5426 Fairchild 

54279 

54298 

iTT 
Motorola' 
Nat!onal 
TI 
Fairchild 
TI 
Fa;rchild 
Motorola 

5430 t:airchlld 

5432 

5437 

5438 

5440 

5442 

5443 

5444 

5445 

ITT 

Nat'onal 
TI 
Fa,rchild 
Ir, 
Natlonal 
TI 

Fa'rchld 
ITT 
Motorola 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 

Fairchild 
ITT 
Motorola 
National 
T! 
Fairchild 
ITT 
Motorola 
t,at,onal 
Ra]'theoJl 
TI 
Fal,,:hlld 

I" 
MotOrOla 
fiaytr,E;or; 

Fairchild 
ITT 

Raytheon 
T! 
Fairchild 
lIT 
Motorola 
~iat,O['la' 

Raytheon 
TI 

• Discontinued 

54196 
MC54196 
DM54196 
SN54196 
54197 
MC54197 
DM54197 
SN54197 
54198 
DM54198 
54198 
SN54198 
54199 
DM54199 
54199 
SN54199 
5420 
iTT5420 
MC5420 
DM5420 
5420 
SN5420 
5421 
iTT5421 
5421 
5426 
ITT5426 
MC5426 
DM5426 
SN5426 
54279 
SN54279 
54298 
MC54298 
S"J54298 
5430 
!TT5430 

OM5430 
SN5430 
5432 
tTT5432 
DM5432 
SN5432 
5437 
ITT5437 
MC5437 
DM5437 
54;37 
SN5437 
5438 
ITT5438 
MC5438 

, DM5438 
5438 
SN5438 
5440 
ITT5440 
MC5440 
DM5440 
SN5440 , 
5442 
ITT5442 
MC5442 
DM5442 
5442 
SN5442 
5443 
ITT5443 
MC5443 
5443 
SN5dd::l 
5444 
ITT5444 
~v1C5444 

5444 
SN5444 
5445 
ITT5445 
MC5445 
DM5445 
5445 
SN5445 

5446 

5447 

I 5448 

I 

5450 

5451 

5453 

5454 

5460 

5472 

5473 

5474 , 

5475 

5476 

5477 

5480 

5485 

5486 

5490 

Fairchild 
ITT 

'MotorOla 
National 
Tt 
Fairchild 
ITT 
Motorola 
National 
TI 
Fairchild 
lIT 
Motorola 
National 
TI 
Fairchild 
ITT 
Motorola 
National 
TI 

Fairchild 
ITT 
Motorola 
National 
TI 
Fairchild 
ITT 
Motorola 

, National 
TI 
Fairchild 
iTT 
Motorola 
National 
TI 
Fairchild 
Motorola 
Nallonal 
TI 

I=alrchild 

Motorola 
Nationa: 
TI 

Fairchild 
ITT 
Motorola 
Natio'lal 

TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
TI 
Fairchild 
ITT 

Motorola 
National 
1I 
Fairchild 
Motorola 
TI 
Fairchild 
ITT 
Mota;ola 

Fairchild 
Motorola 
Nationa' 
TI 
Fairchild 
ITT 
Motorola 
Natlor:al 
Raytheon 
TI 
F,mchild 
ITT 
Motorola 
National 

5446 
lTT5446 
MC5446 
DM5446 
SN5446 
5447 
ITT5447 
MC5447 
DM5447 
SN5447 
5448 
iTT5448 
MC5448 
DM5448 
SN5448 
5450 
ITT5450 
MC5450 
DM5450 
SN5450 
5451 
ITT5451 
MC5451 
DM5451 
SN5451 
5453 
ITT5453 
MC5453 
DM5453 ' 
SN5453 
5454 
;7T5454 
MC5454 
DM5454 
SN5454 
5460 
MC5460 
DM5460 
SN5460 
5472 

MC5472 
DM5472 
SN5472 
5473 
ITT5473 
MC5473 
D~5473 

SN5473 
5474 
ITT5474 
MC5474 
DM5474 
5474 
SN5474 
5475 
ITT5475 
MC5475 
DM5475 
SN5475 
5476 
ITT5476 
MC5476 
DM5476 
SN5476 
5477 
MC5477 
SN5477 
5480 
ITT5480 
MC5480 
SN5480 
5485 
MC5485 
D'V'i4BS 
SN5485 
5486 
ITT5486 
MC5486 
DM5486 ' 
5486 
SN5486 
5490 
iTT5490 
MC5490 
DM5490 

5490 
5491 

5492 

5495 

5496 

55325 
55450 
55451 
55452 
55453 
55454 
72S180 
72S52 
7293 
74HOO 

74H01 

74H04 

74H05 

74H08 

74H10 

74H102 

74H103 

74H106 

74H108 

74Hl1 

74H20 

74H21 

74H22 

ALTERNATE SOURCE DIRECTORY 

TI 
Fairchild 
ITT 
Motorola 
National 
TI 
Fairchild 
ITT 
Motorola 
National 
TI 
Fairchild 
ITT 
Motorola 
National 
TI 
Fairchild 
ITT 
Motorola 
National 
TI 
TI 
TI 
TI 
TI 
TI' 

TI 
National 
National 
National 
Fairchild 

National 
NEG Amenca 
Raytheon 
TI 
Fairchild 
ITT 

IC Master 
Page 

SN5490 
5491 
ITT5491 
MC5491 
DMS491 
SN5491 
5492 
ITT5492 
MC5492 
DM5492 
SN5492 
5495 
ITT5495 
MC5495 
DM5495 
SN5495 
5496 
ITT5496 
MC5496 
DM5496 
SN5496 
SN55325 
SN55450 
SN55451 
SN55452 
SN55453 
SN55454 
DM85SZ29 
DM8301 
DM74LS197 
74HOO 
9HOO 
DM74HOO 
p.PB74HOO 
74HOO 
SN74HOO 
74H01 
ITT74H01 

National DM74HQ1 
NEG America flPB74H01 
1"'" ~ ... t.. ~ _ _ ..,. <Ie, ." J 
:~~o.l~i'C\.JI: ''''tI~·'>J' 

TI 
Fairchild 
ITT 
National 
NEG Amenca 
Raytheon 
TI 
Raytheon 
TI 
Fatrchild 
National, 
Fairchild 
ITT 
National 

$N74H01 
74H04 
ITT74H04 
DM74H04 
p.PB74H04 
74H04 
SN74H04 
74H05 
SN74H05 
74H08 
DM74H08 
74H10 
ITT74H10 
DM74H10 

NEG America flPB74H10 
Raytheon 74H10 
TI .SN74H10 
Fairchild 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 

, ITT 

National 
Raytheon 
TI 
Fairchi'd 
ITT 
National 

74H102 
SN74H1'02 
74H103 
DM74H103 
SN74H103 
74H106 
DM74H106 
SN74H106 
74H108 
DM74H108 
SN74H108 
74H11 
ITT74H11 
DM74H11 
74H11 
SN74H11 
74H20 
ITT74H20 
DM74H20 

NEC Arnenca p.PB74H20 
Raytheon 74H20, 
TI SN74H20 
Fairchild 
ITT 
National 
TI 

74H21 
ITT74H21 
DM74H21 
SN74H21 

Fairchild 74H22 
National • DM74H22 

Manufacbwer I Replacement 
Device ' Source Device 

74H22 

74H30 

74H40 

74H50 

74H51 

74H52 

74H53 

74H54 

74H55 

74H60 

74Hcr~ 

74H62 

74H71 

74H72 

74H73 

(4H74 

74H76 

74LSOO 

74lS01 

74LS02 

74LS03 

iRaytheon 
TI 
Fairchild 
ITT 
National 
NEG Amenca 
TI 
Fairchild 
ITT 
National 
NEC America 
Raytheon' 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
fIT 
National 
NEG America 
TI 
Fairchild 
National 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
ITT 
National 
TI 

TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
ITT 
National 
TI 
Fairchild 
ITT 
National 
Raytheon 
TI 

'Fairchild 
National, 
TI 
Fairchild 
ITT 

74H22 
SN74H22 
74H30 
ITT74H30 
DM74H30 
p.PB74H30 
SN74H30 
74H40 
ITT74H40 
DM74H40 
p.PB74H40 
74H40 
SN74H40 
74H50 
ITT74H50 
DM74H50 
SN74H50 
74H51 
ITT74H51 
DM74H51 
p.PB74H51 
SN74H51 
74H52 
DM74H52 
SN74H52 
74H53 
1TT74H53 
DM74H53 
SN74H53 
74H54 
ITT74H54 
DM74H54 
SN74H54 
74H55 
DM74H55 
SN74H55 
74H60 
iTI74H60 
DM74H60 
SN74H60 

SN74H61 
74H62 
DM74H62 
SN74H62 
74H71 
DM74H71 
SN74H71 
74H72 
ITT74H72 
DM74H72 
SN74H72 
74H73 
ITT74H73 
DM74H73 
SN74H73 
74H74 
ITT74H74 
DM74H74 
74H74 
SN74H74 
74H?6 
DM74H76 
SN74H76 
74LSOO 
ITT74LSOO 

Motorola SN74LSOO 
National DM74LSOO 
NEG Amenca p.PB74LSOO 
Raytheon 74LSOO 
TI SN74LSOO 
Fairchild 74LS01 
ITT ITT74LS01 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 

DM74LS01 
74LS01 

. SN74LS01 
74LS02 
ITT74LS02 
SN74LS02 
DM74LS02 
p.PB74LS02 
74LS02 
SN74LS02 
74LS03 
ITT74LS03 
SN74LS03 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements, 
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Signetics (cont'd) 

74LS03 

74[804 

74LS05 

74LS08 

74LS09 

74LS10 

/ 

74LS107 

74lS109 

74lS11 

74LS112 

74lS114 

74L$12 

74lS125 

National DM74LS03 
NEG AJnenc~ /lPB 74LS03 
Raytheon 74LS03 
TI SN74LS03 
FairctWd 
ITT 
Motorola 
National 

Raytheon 
TI 

74LS04 
IT,'74LS04 
SN74LS04 
DM74LS04 
r:·~~'8?4LS(),1 

74LS04 
SN74L504 
74LS05 
ITT74LS05 

Motoro!a SN74LS05 
NatlOnai DM74LS05 
NEG Arr.8'lca IJ.PB74LS05 
Raytheon 74L805 
TI SN74LS05 
Fairchild 74LS08 

MVorola 
National 

I;-T74LSOB 
St\74LS08 
DM74LS08 

NEG America /lPB74LS08 
Raytheon 74LS08 
T! SN74LS08 
Fairchdd 7 4L S09 
ITT 1T174LS09 
Motorola 5N74LS09 
National D\~74LS09 

Raytht~(\n '74LS09 
" SN74LSJ9 
Fairchild 74LS10 
ITT ITT74t.SH) 

Motorola SN74LS10 
National DM74LS1O 
NEC Amenca !-,PB7 4LS 10 
Raytheon '74LS10 
TI SN74LS10 

Fa,rchdd 74;..5107 
. ITT i,T74LS,07 

NatK1iCa' DM74LS107 
RaytheoCl "4LS107 

7.1LS109 

"74,,S1091> 
MOloro!.'! S",/4'_5 108 
National DM74LS109 
NfC Amenca I1PR7 4L S i 09 
Raytheon 74l S109 
l' SN7olLS~09 

Fairchild 7olLS11 
ITT ITT74LS11 
~,10,oro:a S"I74LS11 
Nationa! D\~?4LS11 

,vnt;',ca )1P{i74LS11 
Raytheon 74L.S11 
Ti SN7~LS11 

Falrcnilo 74LS112 

t-ationa! DM74LS112 
I\EC ArrE"'C3 I'P874LS112 
P:~\ th+':.(lr 7.1I_S1 i? 
-;-1 sr-';74i..Sl i2 

741 <;11:1 

NallOral DM 74 LS ~ • 3 
r-..;EC A:r;fM:ca ~jPB74LS~ 13 
Rayth1:~on 7.:1 LS '; i 3 
T: 

FairChild 
ITT 
Motorola 
National 
Raytheon 
Ti 
F3irchiid 
N",tional 
Paytt180n 
11 
Fairchild 
ITT 
National 
Raytheon 

S~J74LS113 

74LSi14 

lTT74lS114 

SN74LS114 
OM74LS114 
74L5114 
St~74LS114 

74LS12 
DM74LS12 
74LS12 
SN74LS12 
74LS12e; . 
iTTi4LS125 . 
DM74LS125 
74LS125 

• Discontlilued 

i 

74LS13 

74L8132 

74LS136 

74LS138 

74L8139 

74LS14 

74LS145 

74LS15 

74L5151 

74L8152 
74L5153 

74[$154 

1 7415155 

1 
I 

74LS126 
1~'7(.~.S~26 

Motorola SN74LS126 
N3tional OM7 4LS 126 
Raytheon 74LS126 
Tl SN74LS126A 
Fairchild 
ITT 
Motorola 
National 
R'lytheon 
TI 
Fairchild 
,'rr 
Motorola 

74LS13 
iTT74LS13 
SN74l.S13 
DM74LS13 
74LS13 
8N74LS13 
74L8132 
ITT74LS132 
SN74LS132 

National DM74LS132 
Raytheon 74LS132 
TI SN74LS132 
Fairchtld 74LS136 
iTT ITT74LS136 
Motorola SN74LS f36 

Raytheon 
Ti 
AMD 
Fairchild 
ITT 
Motorola 
Nationa! 
NEC Af:1enca 

D~,,~7 4!...S; 36 
74LS136 
SN74LS136 
SN74LS138 
7~LS138 

ITT74LSi38 
SN74LS138 
DM74LS138 
!-,PB74LS138 

~aytheon 74LS 138 
TI SN74LS138 
A~lD SN54LS 139 

SN74LS139 
F~l'rC'hiltj <;4LS 139 

74LS139 
ITT iiT74LS,39 

Motorola SN54LS 139 
SN74lS139 

National DM54lS139 
DM74LS139 

NEC Amer'ca y.PB74LS139 
Raytheon 54lS139 

Fairchdd 

74LS139 
SN54lS139 
SN74LS'39 
74LS14 

IF !TT74LS14 
Motorola SN74LS14 
Niitional DM74l.S14 
Raytheon 74LS14 

Fa:rc;hild 

~alrchild 

ITT 
Motorola 
Nattonal 
Raytheon 
TI 

MID 

Fairchiid 
iTT 

National 

S~Ii'4LS14 

74[S145 
SN74LS145 
74L515 
iTT74LS15 
SN74LS15 
DM?4LS15 
741.S15 
SN74LSi5 
SN74LS151 
74L5151 
ii7ALS'5 1 

SN74LS151 

DM74LS151 
NF(; AfT"H'::~ !IPR74!.S151 

F1avtheon 74lS151 
St,,74LS151 

P,syth/?Olj 74LS1~'2 

SN74l.Si 53 
74~S153 

j·!·-;-74L3~53 

SN74LS153 
NatIOnal DM74LS153 
NEC America !-,PB74"LS 153 
RayU",ecJn 74LS~53 

11 SN14LS153 
Natlona DM74LS154 
Fairchild 1'4LS1'55 
ITT 1;T'l4LS'55 
'A::Jtoroia SN74LS155 
~~atjonal OM74LS155 
NEG America IJ.PB74LS155 
Raytheon 74LS155 
Ti SN74LS155 

264 

264 

264 

Manufacturer i Replacement IC Master 
Device : Source Device Page 

741.S156 

74lS157 

74LS158 

74L8160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS170 

74[S173 

74LS174 

74LS175 

74LS181 

Fairchild 

M')torala 
National 

74L8156 
1::-74LS~56 

SN74LS1!)6 
DM74LS156 

Raytheon 74L$156 
TI SN74LS156 
M.m SN74LS157 
FalrchilO 
ITT 
Motorola 

National 

Raytheon 
Tl 
AMD 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
AMD 

ITT 

Motorola 
National 
Raytheon 
11 
AMD 
Fairchild 
ITT 

74L8'57 
iTT74LS157 
SN741..S157 
DM74LS157 
)1'-'874l.5157 
74L8.157 
SN74LS157 
SN74LS158 
74LS158 
In74LS158 
SN74L8158 
DM74LS158 
74LS158 
SN74LS158 
SN74LS160 
74LS160 
lTT741.S160 
SN74LS160 
OM74LS160 
74LS160 
SN74LS160 
SN74LS161 
74LS161 
ITT74lS161 

Matcrola SN74LS ~ 61 
National DM74LSl61 

Raytheon 
T! 

AMD 
Fairchild 
ITT 

Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 

,uP874LS161 
74LS161 
SN74LS161 
SN74LS162 
74LS162 
ITT74lS162 
SN74LS162 
DM74LS162 
74LS162 
SN74LS162 
SN74LS163 
74LS163 

Motorola SN74LS163 
National OM7 4LS 163 
F,aytheon 74L5163 
TI SN74LS163 
AMD SN7 4LS 164 
Fairchild 74L.S164 
ITT ITT74LS164 
Motorola SN74LS164 
National DM74LS164 
NEe America IlPB74LS164 
Raytheon 74LS164 272 
1! 
AMD 
F8i rchlid 
iTT 
Motorola 
Nationa! 
Raytheon 
Ti 

Fairchild 
N<'ltion<'ll 
Ti 
AMD 
Fairchild 
ITT 
Motoro!a 
NatIOnal 
Ravtheon 

AMD 
Fairchild 
liT 
Motorola 
National 
NEC America 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 

SN74LS164 
SN74LS170 
74LS170 
ITT74LS170 

SN74LS170 
DM74LS170 
74LS170 
S'~74LS170 

74L5;73 
DM741 S17:1 
SN74LS173 
SN74LSi74 
74[,8174 

SN74l.S174 

DM74LS174 
74LS174 
SN'14LS174 
SN74LS175 
74L5175 
ITT74LS175 
SN74LS175 
DM74LS175 
!-,P874LS175 
74L5175 
SN74lS175 
SN74LS181 
74LS181 
SN74LS181 

Manufacturer i Replacemlml IC Master 
Device I Source Device Page 

74L8181 

74LS190 

74LS191 

74LS192 

74LS193 

Raytheon 74LS18~ 

AM:] 
sr~;'4LS:81 

S"J74LS i 90 
Fairchild 74L51 gO 
ITT !TT74LS'90 
Motoroia 8N74LS190 
National DM74l.S190 
R3ytr:eon 7 4LS j 90 
Ti sr,,74LS1 GO 
A'v1D SN74l.S191 
Fairchild 74 LS 191 

Motorola SN74LS191 
National DM74LS191 
Raytheon 74l.S19 i 

TI SN74LS191 
AMD SN74LS192 
Fairchild 74LS192 
ITT iTI74LS192 
Motorola SN74LS192 
National D'v174LS192 
NEC America !-,PB74LS192 
Raytheo:--: 74LS; 92 
T: S~J74LS192 

AMD SN74LS193 
Fairchild 7 4L8 193 
ITT lTT74LS'&3 
Motorola SN74LS193 
National DM74LS193 
NEe America IlPB74i..S193 
Raytheon 74LS193 

74LS194A AMD SN74LS194A 

74LSl95A 

74LS1&6 

74LS197 

1'41..S20 

;'4LS2~ 

74L822 

74LS221 

Fairchild 
ITT 
Mo!omla 
National 
NEC America 
Raytheon 
TI 
AMD 
Fairchild 
ITT 
Motorola 
National 

74LS19~ 

l":T7 4LS 194A 
81\)741.5194 

DM74LS194 
jJ.PB74LS194 
?4LS194A 
SN74LS194A 
SN74LS'95A 
74LS195 
ITT74LS195A 
SN74LS195 
DM74LS195 

NEe Ar:l6iiCa ..... PS74LS195 
Raytheon 74LS195A 
Ti SN74lS195A 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Ti 
Fairchild 
1"1 
Motorola 
National 
Raytheon 
II 

Falfchlld 
In 
Motorola 
Nat.onal 

Ra,'Thoon 
TI 

Fa,fchird 

'''"T 
~,ftotorola 

N31ionai 

74LS196 
Im4LS196 
SN74LS196 
DM74LS196 
74L8196 
SN74LS196 
74LS197 
1':'74LS'97 
SN74LS197 
DM74LS197 
74LS197 
SN74LS197 
74LS20 
ITT74LS20 
SN74 .... S20 
DM74LS20 
)lP8 7 4!..S20 
74L820 
SN7dLS20 
74L521 
iTT74LS21 
SN74['821 
DM74LS21 

NEG 'America f1.PB74LS21 
Raytheon 74L821 
TI SN74LS21 
Fairchild 
ITT 
Motorola 
Natlonai 
RRytr.eofl 
Ti 

74L822 
ITT74LS22 
SN74LS22 
OM!4LS22 
74LS22 
SN74LS22 

Fairchild 74LS22 ~ 
IT: ;TT74LS221 
Motorola SN74LS221 
Natlonai DM/4LS221 
Raytheon 74LS221 
TI SN74LS;?21 

275 
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Ie Master 

Page 

Signetics (cont'd) 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS251 

74LS253 

'74LS257 

74LS258 

74LS26 

tAMD SN74LS240 
Fairchild 74LS240 
IT-T ITT? 4LS240 
MMI 74LS240 
Motorola SN74LS240 
Raytheon 74LS240 
TI SN74LS240 
AMD SN74LS241 
Fairchild 74LS241 
ITT Im4LS241 
MMI 74LS241 
Motorola SN74LS241 
Raytheon 74LS241 
TI SN74LS241 
AMD SN74LS242 
Fairchild 74LS242 
ITT ITT74LS242 
Motorola SN74LS242 
Raytheon 74lS242 
TI SN74LS242 
AMD SN74LS243 
Fairchild 74LS243 
ITT Im4LS243 
Motorola SN74LS243, 
Raytheon 74lS243 
TI SN74LS243 
AMD SN74LS244 
Fairchild 74LS244 
ITT Im4LS244 
MMI 74LS244 
Motorola SN74LS244 
Raytheon 74LS244 
TI SN74LS244 
AMD SN74LS251 
Fairchild 74LS251 
ITT 1TI74LS251 
Motorola SN74LS251 
lit'!!: J. ,,~I E",n4'_ S~1 
NEG America ./LPB74LS251 
Raytheon 74LS251 
TI SN74L~251 

AMD SN74LS253 
Fairchild 74LS253 
ITT ITT74LS253 
Motorola SN74LS253 
National DM74LS253 
NEG America J!P874LS253 
Raytheon 74LS253 
TI SN74LS253 
AMD SN74LS257 
Fairchild 74LS257 
ITT ITT74LS257 
Motorola SN74LS257 
National DM74LS257 
NEG America J!PB74LS257 
Raytheon 74LS257 
TI SN74LS257 
AMD SN74LS258 
Fairchild 74LS258 
ITT ITT74LS258 
Motorola SN74LS258 
National DM74LS258 
NEG America J!PB74LS258 
Raytheon 74LS258 
TI SN74LS258 
Fairchild 74LS26 
National DM74LS26 
Raytheon 74LS26 
TI SN74LS26 

74LS260 Fairchild 74LS260 
74LS261 ITT 1T'74lS261 

Raytheon 74LS261 
T! SN74LS26.1 

74LS266 F.airchild 74LS266 
ITT ITT74LS266 
Motorola SN74LS266 
Raytheon 74LS266 
TI SN74LS266 

74LS27 Fairchild 74LS27 
iTT ITT74LS27 
Motorola SN74LS27 
National DM74LS27 
NEG America J!PB74LS27 

• Discontinued 

279 

279 

282 

282 

279 

284 

74LS27 

74LS273 

74LS279 

74LS28 

74LS283 

74LS290 

74LS293 

74LS295 

74LS295A 
74LS~98 

74LS30 

74LS32 

74LS33 

74LS365 

74LS366 

74LS367 

74LS368 

IC Master 
Page 

Raytheon 74LS27 
TI SN74LS27 
AMD SN74LS273 
Fairchild 74LS273 
ITT ITT74LS273 
TI 
Fairchild 
In 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
Raytheon 
TI 

SN74LS273 
74LS279 
ITI74LS279 
SN74LS279 
DM74LS279 
IlPB74LS279 
74LS279 
SN74LS279 
74LS28 
ITT74LS28 
74LS28 
SN74LS28 
74LS283 Fairchild 

ITT ITT74LS283 
Motorola SN74LS283 
National DM74LS283 
Raytheon 74LS283 
TI 
Fairchild 
ITT 

SN74LS283 
74LS290 
ITT74LS290 

Motorola SN74LS290 
National 
TI 
Fairchild 
ITT 

DM74LS290 
SN74LS290 
74LS293 
Im4LS293 

Motorola SN74LS293 
National 
TI 

DM74LS293 
SN74LS293 

Fairchild 74LS295 
Motorola SN74LS295 
NEG America !!PB74LS295 
Raytheon 74lS295A 
TI SN74LS29SB 
Raytheon 74LS295A 
Fairchild 74LS298 
~Ofola . SN74lS298 
Raytheon 
TI 
FaircHild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Raytheon 
TI 
Fairchild 
ITT 

"Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
In 
Motorola 
National 

74LS298 
SN74LS298 
74LS30 
ITT74LS30 
SN74LS30 
DM74LS30 
IlPB74LS30 
74LS30 
SN74LS30 
74LS32 
ITT74L832 
SN74LS32 
DM74LS32 
IlPB74LS32 
74LS32 
SN74LS32 
74LS33 
SN74LS33 
74LS365 

,lm4LS365 
SN74LS365 
DM74LS365 
J!PB74LS365 
74LS365 286 
SN74LS365 
74LS366 
Im4LS366 
SN74LS366 
DM74LS366 

NEG America !!PB74LS366 
Raytheon 74lS366 286 
TI SN74LS366 
Fairchild 74LS367 
ITT ITI74LS367 
Motorola SN74LS367 
National DM74LS367 
NEG America !J.PB74LS367 
Raytheon 74lS367 286 
TI SN74LS367 
Fairchild 74LS368 
In ITT74LS368 
Motorola SN74LS368 
National DM74LS368 
NEG America IlPB74LS368 
Raytheon 74lS368 286 

74LS368 
74LS37 

74LS373 

74LS375 

74LS377 

74LS378 

74LS38 

74LS386 

74LS395 

74LS40 

74LS42 

74LS51 

74LS54 

74LS55 

74LS670 

74LS73 

TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
AMD 
Fairchild 
ITT 
MMI 
Raytheon 
TI 
ITT 
Motorola 
NEG America 
Raytheon 
TI 
AMD 
Faird"ild 
ITT 
Raytheon 
TI 
AMD 
Fairchild 
ITT 
TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 

. TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
Motorola 
National 
NEG ,A,merica 
Raytheon 
TI 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 

IC Master 
Page 

SN74LS368, 
74LS37 
ITT74LS37 
SN74LS37 
DM74LS37 
!!PB74LS37 
74LS37 
SN74LS37 
SN74LS373 
74LS373 
ITT74LS373 
74LS373 
74LS373 288 
SN74LS373 
ITT74LS375 
SN74LS375 
J!PB74LS375 
74LS375 
SN74LS375 
SN74LS377 
74LS377 
Im4LS377 
74LS3n 288 
SN74LS377 
SN74LS378 
74LS378' 
Im4LS378 
SN74LS378 
74LS38 
ITT74LS38 
SN74LS38 
DM74LS38 
J!PB74LS38 
74LS38 
SN74LS38 
74LS386 
Im4LS386 
SN74LS386 
DM74LS386 
74LS386 
SNl4lS386 
74LS395 
DM74LS395 
74LS395 291 
SN74LS395 
74LS40 -

1TT74LS40 
SN74LS40 
DM74LS40 
J!PB74LS40 
74LS40 
SN74LS40 
74LS42 
1TT74L~42 
SN74LS42 
DM74LS42 
!!PB74LS42 
74LS42 266 
SN74LS42 
74LS51 
ITT74LS51 . 

SN74LS51 
DM74LS51 
!!PB74LS51 
74L851 
SN74LS51 
74LS54 
ITT74LS54 
SN74LS54 
DM74L854 
IlPB74LS54 
74LS54 
SN74LS54 
74LS55 
SN74LS55 
DM74LS55 
!!PB74LS55 
74LS55 
SN74LS5'5 
SN74L8670 
74LS670 
SN74LS670 
DM74LS670 
74LS670 
SN74LS670 
74LS73 

74LS73 

74LS7~ 

74LS75 

/74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 

74LS92 

74LS93 

74LS95B 

74LS96 
74800 

74S02 

74S03 

74S04 

74S05 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications consitiering your requirements. 
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ITT 
Motorola 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
National 
Raytheon 
TI 
ITT 
National 
Raytheon 
TI 
ITT 
National 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
National 

Raytheon 

TI 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
TI 
Fairchild 
!Tl 
Motorola 
NEG America 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
~aytheon 

TI 
Fairchild 
ITT 
Motorola 
Raytheon 
TI 
Fairchild 
ITT 
Motorola 
Raytheon 
TI 
TI 
Fairchild 

Hitachi 
Mitsubishi 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
Hitachi 
Mitsubishi 
National 
TI 
Fairchild 
Hitachi 
Mitsublshi 
National 
TI 
Fairchild 
Hitachi 

IC Master 

ITT74LS73 
SN74LS73 
DM74LS73 
74LS73 
SN74LS73 
74LS74 
ITT74LS74 
SN74LS74 
DM74LS74 
J!PB74LS74 
74LS74 
SN74LS74 
74LS75 
ITT74L875 
DM74LS75 
74LS75 
SN74LS75 
ITT74LS76 
DM74LS76 
74LS76 
SN74LS76 
ITT74LS78 
DM74LS78 
74LS78 
SN74LS78 
74LS83 
Im4LS83A 
SN74LS83 
DM74LS83 
DM74LS83A 
74LS83 
74LS83A 
SN74L883A 
74LS85 
ITT74LS85 
SN74LS85 
DM74LS85 
74LS85 
SN74LS85 
74LS86 
ITl74i.S86 .. 
SN74LS86 
IlPB74lS86 
74LS86 
SN74LS86 
74LS90 
ITT74LS90 
SN74LS90 
74LS90 
SN74LS90 
74LS92 
SN74LS92 
74LS92 
SN74LS92 
74L893 
ITT74 LS93 
SN74LS93 
74LS93 
~N74LS93 

74LS95 
Im4LS95B 
SN74LS95 
74LS95B 
SN74LS95B 
SN74LS96 
74S00 
9S00 
HD74S00 
M5S000 
DM74S00 
SN74S00 
74S02 
DM74S02 
SN74S32 
74S03 
HD74S03 
M5S003 
DM74S03 
SN74S03 
74S04 
HD74S04 
M5S004 
DM74S04 
SN74S04 
74S05 
HD74S05 

Paqi 

268 

268 

268 

2033 



Ie MASTER 
IC Master 

Page 

Signetics (cont'd) 

74505 

74508 

74509 

74510 

74511 

745112 

74S113 

745114 

745133 

748134 

745135 

74S138 

748139 

74S140 

74515 

745151 

745153 

745157 

748158 

Mitsubishi 
National 
TI 
Filirchild 
TI 
Fairchild 
8ig'1etics 
TI 
Fairchild 
Hitachi 
Mtsubishi 
National 
TI 

Fairchild 
Hitachi 
Mltsublshi 
National 
TI 
Fairchild 
Hitachi 
MitsublShl 
Motorola 
National 
TI 
Fairchild 
Hitachi 
Mltsubishi 
Motorola 
National 
TI 
Fairchild 
Hitachi 
Mitsubishi 
Nationa! 
T, 
Fairchild 
Hitachi 
Mitsubishi 
National 
TI 
Fairch"d 
Hitachi 
NatIOnal 
Ti 
Fairchild 
Hitachi 
National 
TI 
AMO 

Mitsublshi 
National 
TI 
AMD 
Faircfllid 
National 
TI 
Fairchild 
Hitachi 
National 
TI 
Fairchild 
Hitachi 
Mitsubishl 
National 
TI 
AMD 
Fairchild 
Hitachi 
Mltsubishi 
National 
TI 
AMD 
Fairchild 
Mltsubishi 
Nattonal 
TI 
AMD 
Fairchild 
Mitsubishi 
Nattonal 
TI 

AMD 

• Discontinued 

M5S005 
DM74S05 
SN74S05 
74S08 
SN74S08 
74S09 
74809 
SN74509 
74S10 
HD74510 
M5S010 
DM74S10 
SN74S10 
74S11 
HD74S11 
M5S011 
DM74S11 
SN74811 
745112 
HD74S112 
M5S112 
8N745112 
DM74S112 
SN748112 
74S113 
HD74S113 
M55113 
SN748113 
DM74S113 
SN748113 
74S114 
HD74S114 
M5S114 
DM74S114 
5N74S114 
74S13'3 
HD74S133 
M5S133 
DM74S133 
SN74S133 
74S134 
HD74S134 
DM74S134 
SN74S134 
74S135 
HD74S135 
DM74S135 
SN74S135 
SN74S138 
74S138 
M55138 
DM74S138 
SN74S138 
SN748139 
748139 
DM74S139 
8N748139 
748140 
HD748140 
DM748140 
SN74S140 
74S15 
HD74S15 
M5S015 

- DM74S15 
8N74815 
5N74S151 
745151 
HD748151 
M55151 
DM745151 
5N745151 
5N748153 
745153 
M5S153 
DM74S153 
SN74S153 
SN74S157 
745157 
M5S157 
DM74S157 
SN748157 
8N74S158 

74S158 

745174 

1 74S175 

74S181 

74S182 

74S194 

r748195 

745196 
748197 
74820 

745200 

745201 

74522 

745251 

748253 

74S257 

748258 

I 745280 

I 

74832 
74837 
74S40 

74S51 

I 74S64 

74865 

Mitsubishi 
National 
TI 
AMD 
Fairchild 
Hitachi 
Mitsubishi 
National 
TI 

AMD 
Fairchild 
Hitachi 
Mitsubishl 
Nationa! 
TI 
AMD 
Fairchild 
Hitachi 
Mltsubishi 
TI 
Fairchild 
Mitsubishi 
National 
TI 
AMD 
Fairchild 
TI 
AMD 
Fairchild 
TI 
TI 
TI 
Fairchild 
Hitachi 
Mitsubishi 
National 
TI 
National 
NEC Micro 
MMI 
NEC Micro 
n 
Fairchild 
Hitachi 
MltsublShl 
National 
TI 
AMD 

74S158 

IC Master 
Page 

M5S158 
DM74S158 
SN745158 
SN74'S174 
74S174 
HD74S174 
M5S174 
DM74S174 
SN74S174 
SN74S175 
745175 
HD748175 
M5S175 
DM748175 
SN74S175 
5N745181 
74S181 
HD74S181 
M5S181 
SN74S181 
745182 
M55182 
OM74S182 
5N74S182 
5N745194 
74S194 
SN745194 
5N745195 
745195 
5N74S195 
SN74S196 
SN74S197 
74520 
HD74520 
M5S020 
DM74S20 
5N74S20 
DM74S200 
p.PB2200 
6531 
p.P82202 
5N74S201 
74S22 
HD74522 
M5S22 
DM74S22 
8N74S22 
5N748251 

Fairchild 74S251 
Hitachi HD745251 
Mitsunlshi M5S251 
Nationa: D~,,174S251 

TI 
AMD 
Fairchild 
National 
AMD 
Fairchild 
Mitsubishi 
National 
TI 
AMD 
Fairchild 
Mitsubishi 
TI 
National 
Tf 
Fairchild 
TI 
Fairchild 
Hitachi 
Mitsubishi 
Nationai 
TI 
Fairchild 
Mitsubishi 
National 
TI 
Fairchild 
Hitachi 
National 
TI 
Fairchild 
Hitachi 
National 

5N745251 
SN748253 
748253 
DM74S253 
SN745257 
74S257 
M5S257 
DM748257 
SN748257 
5N745258 
74S258 
M5S258 
8N745258 
DM74S280 
SN745280 
74832 
5N74937 
74540 
HD74840 
M58040 
DM74540 
SN74840 
74851 
M55051 
DM74S51 
SN74S51 
74S64 
HD74S64 
DM74564 
5N74S64 
74S65 
HD74S65 
DM74S65 

MDeaVn"uc'eacturer I RSoePurlacceement De'Vlce IC Master I Manufacturer I Replacement 
Page Device ' Source Device 

---------------------------
74S65 TI SN74S65 I 740i Nationai DMi407 

Ie Master 
Page 

74S85 Mitsubishi M5S085 TI SN7407 

74586 

74589 
7400 

7401 

1740::> 

7403 

7404 

7405 

7406 

7407 

TI SN74S8-S 'I TRW 7407 
Fairchild 74586 7408 Fairchild 7408 
Hitachi HD74586 Hitachi HD2550 
National DM74S86 ITT ITT7408 
TI SN74S86 Mitsubishi M53208 
NEe Micro p.PB2089 I Motorola MC7408 
Fairchild 7400 National DM7408 

9NOO I Raytheon 7408 
Hitachi HD2503 TI SN7408 

HD7400 ' Toshiba TC7408 

~SUbiShi ~;~;~~ ,I, 7 409 ;=I~hild ~ :g: 
Motorola MC7400 Hitachi HD7409 
National DM7400 ITT IH7409 
NEe America p.PB74oo Mitsubishi M53209 
Raytheon 7400 Motorola MC7409 
TI SN7400 National DM7409 
Toshiba 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
~otorola 

NatiOnal 
Raytheon 
TI 
TRW 
Fairchiin 
Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEe America 
TI 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
TI 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsublshi 
Motorola 
National 
NEC America 
Raytheon 
TI 
Toshiba 
TRW 
Fairchild 
Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEe America 
Raytheon 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsublshi 
Motorola 
National 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 

TC7400 Raytheon 7409 
7400 .TI 5N7409 

7401 I TRW 7409 
HD2509 7410 Fairchild 7410 
ITT7401 
M53201 
MC7401 
DM7401 
7401 
5N7401 
7401 
7402 
HD2S11 
HD7402 
ITT7402 
M53202 
MC7402 
DM7402 
p.P87402 
5N7402 
7402 
7403 
HD2528 
HD7403 
ITT7403 
M53203 
MC7403 
DM7403 
7403 
5N7403 
7403 
7404 
HD2522 
HD7404 
ITT7404 
M53204 
MC7404 
DM7404 
I1PB7404 
7404 
5N7404 
TC7404 
7404 
7405 
HD2523 
HD7405 
ITT7405 
M53205 
MC7405 
DM7405 
IlPB7405 
7405 
8N7405 
7405 
7406 
HD7406 
ITT7406 
M53206 
MC7406 
DM7406 
SN7406 
7406 
7407 
HD7407 
ITT7407 
M53207 
MC7407 

74100 

74107 

74109 

7411 

74116 

74121 

74122 

74123 

I 74125 

Hitachi 

ITT 
Mitsubishi 

HD2507 
HD741 0 
1TT741 0 
M53210 

Motoroll1 MC7410 
National DM7 410 
NEe America jlPB7410 
Raytheon 
TI 

Toshiba 
TRW 
Motorola 
TI 
Fairchild 
Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEe America 
TI 
Fairchild 
National 
TI 
Fatrchild 
Hitachi 
ITT 
Naiionai 
Raytheon 
Fairchild 
TI 
Fairchild 
Hitachi 
ITT 
Raytheon 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsublshl 
Motorola 
National 
TI 
TRW 
Fairchild 
ITT 
Mitsubishi 
Motorola 
TI 
AMD 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
NEe Amenca 
Raytheon 
TI 
TRW 
Fairchild 

7410 
5r.J741 0 
5N7427 
TC7410 
7410 
MC74100 
SN74100 
74107 
HD2530 
HD74107 
ITT74107 
M53307 
MC74107 
DM74107 
I1P874107 
8N74107 
74109 
DM74109 
SN74109 
7411 
HD7411 
ITT7411 
DM74il 
7411 
74116 
8N74116 
7412 
HD7412 i 

ITT7412 
7412 
5N7412 
7412 
74121 
HD74121 
ITT74121 
M53321 
MC74121 
DM74121 
5N74121 
74121 
74122 
ITT74122 
M53322 
MC74122 
5N74122 
8N74123 
74123 
!TT74123 
M53323 
MC74123 
DM74123 
jlP874123 
74123 
SN74123 
74123 
74125 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted, 
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Signetics (cont'd) 

74125 

74126 

74128 
7413 

74132 

.74136 
7414 ' 

74145 

74147 

74148 

.7415 
74150 

74151 

74152 
74153 

74154 

Hitachi H074125 
Mitsubishi M53325 
National OM74125 
TI SN74125 
Fairchild 74126 
Hitachi Hp74126 
Mitsubishi M53326 
National OM74126 
TI SN74126 
TI SN74128 
Fairchild 7413 
ITT ITT7413-
Mitsubishi M53213 
Motorola MC7413 
National OM7413 
NEG America J.LPB7413 
TI SN7413 
TRW 7413 
Fairchild 74132 
Hitachi H074132 
Mitsubishi M53332 
Motorola MC74132 
National OM74132 
TI SN74132 
Raytheon 74136 
Fairchild 7414 
Hitachi H07414 
Mitsubishi M53214 
Motorola MC7414 
National OM7414 
TI SN7414 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 

T' 
TRW 
Hitachi 
Mitsubishi 
National 
NEG America 
TI 
Hitachi 
Mitsubishi 
National 
NEG America 
TI 
Raytheon 
Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
NEG America 
Raytheon 
TI 
TRW 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Raytheon 
TI 
TRW 
Raytheon 
Fairchild 
ITT 
Mltsubishi 
Motorola 
National 
NEG America 
Raytheon 
TI 
TRW 
AMO 
Fairchild 
Mitsublshi 
Motorola 

74145 
ITT74145 
M53345 
MC74145 
OM74145 
74145 
SN74145 
74145 
H074147 
M53347 
OM74147 
J.LPB74147 
SN74147 
H074148 
M53348 
OM74148 
J.LPB74148 
SN74148 
7415 
74150 
H074150 
M53350 
MC74150 
OM74150 
J.LPB74150 
74150 
SN74150 
74150 
74151 
H074151 
ITT74151 
M53351 
MC74151 
OM74151 
J.LPB74151 
74151 
SN74151 
74151 
74152 
74153 
ITT74153 
M53353 
MC74153 
OM74153 
J.LPB74153 
74153 
SN74153 
74153 
SN74154 
74154 
M53354 
MC74154 

• Discontinued 

ALTERNATE SOURCE DIRECTORY 
Manufacturer I Replacement 
Device Source . Device 

IC Master 
Page 

74154 

74155 

74156 

74157 

74158 

.74159 
7416 

74160 

74161 

74162 

74163 

National OM74154 
NEG America I1PB74154 
Raytheon 74154 
TI SN74154 
TRW 74154 
Fairchild 741 55 
ITT ITT74155 
Mitsubishi M53355 
Motorola MC74155 
National OM74155 
NEG America I1PB74155 
Raytheon 741 55 
TI SN74155 
TRW 74155 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Raytheon 
TI 
TRW 
AMO 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Raytheon 
TI 
Mitsubishi. 
Raytheon 
Raytheon 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
TI 
TRW 
AMO 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola' 
National 
Raytheon 
TI 
TRW 
AMO 
Fairchild 
Hitachi 
ITT 

74156 
H074,156 
ITT74156 
M53356. 
MC74156 
DM74156 
I1PB74156 
74156 
SN74156 
74156 
SN74157 
74157 
H074157 
ITT74157 
M53357 
MC74157 
OM74157 
I1PB74157 
74157 
SN74157 
M53358 
74158 
74159 
7416 
HD7416 
ITT7416 
M58216 
MC7416 
OM7416 
SN7416 
7416 
SN74160 
74160 
H074160 
ITT74160 
M53360 
MC74160 
OM74160 
74160 
SN74160 
74160 
SN74161 
74161 
HD74161 
ITT74161 

Mitsubishi M53361 
Motorola MC74161 
,National OM74161 
NEG America I1PB74161 
Raytheon 74161 
TI SN74161 
TRW 74161 
AMO SN74162 
Fairchild 74162 
Hitachi H074162 
ITT ITT74162 
Mitsubishi M53362 
Motorola MC74162 
National OM74162 
Raytheon 74162 
TI SN74162 
TRW 74162 
AMO SN74163 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
TI 
TRW 

74163 
H074163 
ITT74163 
M53363 
MC74163 
OM74163 
74163 
SN74163 
74163 

74164 

74165 

74166 

7417 

74170 

74172 
74174 

74175 

74176 

74177 

. 74180 

74181 

74182 

IC Master 
Page 

AMO 74164 
Fairchild 74164 
Hitachi HD74164 
ITT ITT74164 
Mitsubishi M53364· 
National OM74164 
NEG America jiPB74164 
Raytheon 74164 
TI SN74164 
Fairchild 74165 
Mitsubishi M53365 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Hitachi 
Mitsubishi 
National 

. Raytheon 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
TI 
TRW 
Fairchild 
Mitsubishi 
National 
NEC America 
Raytheon 
TI 
TI 
AMO 
Fairchild 
Hitachi 
Mltsubishl 
Motorola 
National 
Raytheon 
TI 
AMO 

MC74165 
OM74165 
74165 
SN74165 
74166 
HD74166 
M53366 

. OM74166 
74166 
SN74166 
7417 
H07417 
ITT7417 
M53217 
MC7417 
OM7417 
SN7417 
7417 
74170 
M53370 
OM74170 
).lPB74170 
74170 
SN74170 
SN74172 
SN74174 
74174 
HD74174 
M53374 
MC74174 
DM74174 
74174 
SN74174 
SN74175 

Fairchild 74175 
Hitachi H074175 
Mitsubishi M53375 
Motorola MC74175 
National OM74175 
NEe America ).lPB74175 
Raytheon 74175 
TI SN74175 
Fairchild 
Mitsubishi 
Motorola 
National 
TI 
Fairchild 
Mitsubishi 
Motorola 
National 
TI 
Fairchild 
Hitachi 
ITT 
Mltsubishi 
Motorola 
National 
NEG America 
Raytheon 
TI 
TRW 
AMO 
Fairchild 

74176 
M53376 
MC74176 
DM74176 
SN74176 
74177 
M53377 
MC74177 
OM74177 
SN74177 
74180 
H074180 
ITT74180 
M53380 
MC74180 
OM74180 
).lPB74180 
74180 
SN74180 
74180 
SN74181 
74181 

Mltsubishl M53381 
Motorola MC74181 
National OM74181 
·NEe America jiPB74181 
Raytheon 74181 
TI SN74181· 
AMO SN74182 
Fairchild 74182 
ITT ITT74182 
Mltsubishi M53382 
Motorola MC74182 

The manufacturers report their devices can be used as direct replacements. 

74182 

74190 

74191 

74192 

74193 

74194 

74195 

I 74196 

74197 

74198 

74199 

7420 

National 
NEe America 
Raytheon 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon' 
TI 
AMD 
Fairchild 
ITT 
Mitsubishi 
~otorola 

National 
NEG America 
Raytheon 
TI 
AMO 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 

IC Master 
Page 

OM74182 
jiPB74182 
74182 
SN74182 
74190 
HD74190 
ITT74190 
M53390 
MC74190 
OM74190 
74190 
SN74190 
74191 
H074191 
ITT74191 
M53391 
MC74191 
DM74191 
74191 
SN74191 
SN74192 
74192 
ITTY4192 
M53392 
MC74192 
OM74192 
).lPB74192 
74192 
SN74192 
SN74'193 
74193 
1TT74193 
M53393 
MC74193 
OM74193 

NEG America jiPB74193 
Raytheon 74193 
TI SN74193 
AMD SN74194 
Fairchild 
HitaChi 
ITT 
Motorola 
National 
Raytheon 
TI 
AMO 
Fairchild 
ITT 
Motorola 

74194 
H074194 
ITi 14194 
MC74194 
OM74194 ' 
74194 
SN74194 
SN74195 
74195 
ITT74195 
MC74195 

National OM74195 
NEG America I1PB74195 
Raytheon 74195 
TI SN74195 
Fairchild 74196 
Motoro,la MC74196. 
National OM74196 
TI SN74196 
Fairchild 74197 
Motorola MC74197 
National OM74197 
TI SN74197 
Fairchild 74198 
HitaChi H074198 
Mitsubishi M53398 
National OM7 419~ 
NEe America /-lPB74198 
Raytheon 74198 
TI SN74198 
Fairchild 
Mitsubishi 
National 
Raytheon 
TI 
Fairchild 
Hitachi 

ITT 
Mltsubishl 
Motorola 

·74199 
M53399 
DM74199 
74199 
SN74199 
7420 
H02504 
H07420 
ITT7420 
M53220 
MC7420 

National OM7420 
NEG America jiPB7420 
Raytheon 7420 
TI SN7420 
Toshiba 
TRW 

TC7420 
7420 

Performance details often differ, so compare the specifications considering your requirements. 
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I $ignetics (confd) 

7421 Fa!rcnllo l4~1 

+7122 
I 74221 

I 7426 

1742: 

74279 

7428 
.74283 

74298 

ITT ITT7421 
Raytheon 7421 

T! 

calrchi!d 
SN7422' 
7426 

!TT?4:?", 

"'''cincnla ~/(;7426 

Nat,ona i DV7426 
Tl SN7426 
TRVV 7426 
Fa,rCh,!(; 7427 

Hilaen HD7427 
M,tsub,s'1l M53227 
Motorola MC7427 
National DM7427 
Fa;rchlid 74279 
Ti 8N74279 

SN742a. 
Raytheon 74283 
Fairchild 74298 

Ie Master 
Page 

Motorola MC74298 

7430 

7432 

7433 
7437 

7435 

7439 
7440 

.7441 

7442 

7443 

Ti SN74298 
~a"<:,h!ld 

Hitachi 

743() 

HD2508 
HD7430 

ITT .!TT7130 
MltsublShl M53230 
Motorola MC7430 
Nar,ona! DM7430 
NEG Amenca "PB7430 
TI SN7430 
in/, 7430 
Fairchdd 7432 
Hitachi HD7432 
iTT lTT7432 
National DM7432 
T! S~a432 

TI SN7433 
Fc1i!dnk~ 7437 
It; ITT7437 
MitSUblShl M53237 
Motorola Me7437 
NatIOnal DM7437 

Anlt;r.ca i.t~"9743/ 

Raytheon 7437 
TI SN7437 
TRW 7437 

ITT ITT7438 
MltSLJbHihl M53238 
Motorola MC7438 
National DM7438 
NEe America j.lPB7438 
Raytl"1eor1 7438 

TRW 
. F.!,'chld 

Fdirchlld 

~'itachl 

SN7438 
7438 
7439 
7440 
HD250' 
HDl440 
iTT7440 

M,tsubishl M53240 
MOiOro,a MC7440 
Nat!ona ' DM1440 
NEe An'e·,ca .u PB7440 
11 SN7440 
TRW 7440 
HItachi HD2518 
Ii SN74141 
Faltcl"1ild 7442 
Hitachi HD7442 
ITT ITT7442 
Mitsubis'li M53?42 
t/.otolola MC7442 
Nattonal DM7442 
NECAmenca iJPB7442 
Raytheon 744? 

Fairchild 
Hitachi 
ITT· 

SN7442 
7443 
HD7443 
ITT7443 

~~i~~acturer I ~~~~~~ement Device 

7443 

7444 

7446 

7447 

7448 

7450 

7451 

7453 

7454 

7460 

7470 

MilSuuish, M53243 
Motorola MC7443 
Raytheon 7443 
TI SN744;3 
Fairchild 7444 
Hitachi HD7444 

Mltsubishi 
MotorOla 
Ray!:-;6C~ 
Ti 

!TT7444 
M53244 
MC7444 
7444 
SN7444 

FaIrchi'd 7445 
ITT jT"T7445 
Mitsubishi M53245 
~v1otorola ~v1C7445 

National DM7445 
NEG America "PB7445 
Raytheon 7445 
TI SN7445 
TRW 7445 
Fairchild 7446 
ITT ITT7446 
Motoroia MC7446 
National DM7446 
TI SN7446 
Fairchild 7447 
ITT ITT7447 
Milsuhi!'<hi M51?47 

Motorola MC7447 
National DM7447 
NEe ,A,n"9rrca ilP87'!t!7 
TI SN7447 
Fairchild 7448 
ITT ITT7448 
Mitsubishi M5324B 
Motorola MC7448 
Nalional DM7448 
TI SN7448 
Fairchild 7450 

. Hitachi HD7450 
ITT ITT7450 
Mitsubishi M53250 
Motorola MC7450 
National DM7450 
NEG America "PB7450 
TI SN7450 
TRW 7450 
Fairchild 7451 
Hitachi HD2505 

HD7451 
ITT ITT7451 
Motorola MC7451 
~-Jdiionai DrA7 45: 
NEG Amenca ).lPB7451 
Ti SN7451 
TRW 7451 
Fairchild 7453 
Hitachi HD2512 

HD7453 
iTT ITT7453 
Mitsublshi M53253 
Motorola MC7453 
National DM7453 
NEG Amenca IlPB7453 
Ti SN7453 
TRW 7453 
Fairchild 7454 
Hitachi HD2514 

HD7454 
ITT ITT7454 
MotorOla MC7454 
Nahonal DM7454 
NEe America IlPB7454 
TI SN7454 
TRW 7454 
Fairchild 
Hitachi. 

7460 
HD2502 
HD7460 

Mitsub,Shi M53260 
Motorola MC7460 
Nationa! DM7460 
NEG America ).lPB7460 
TI SN7460 
TRW 7460 
Fairchild 
Hitachi 

7470 
HD2539 

Ie Master 
Page 

7470 

7472 

7473 . 

7474 

7475 

7476 

I 
I 

1747; 

7480 

7483 

17485 

7486 

7488 

iTT ITT7470 
Mltsubishi M53270 
Moto'ola MC7470 
National DM1470 
TI SN7470 
Fairchdd 7472 

HD7472 
ITT !TT7472 

Motoro'a Iv'C7472 

National 

TRW 

Dfv'7472 
SN7472 
7472 

Fairchild 7473 
Hitachi HD2515 
ITT ITT7473 
Mitsubishi M53273 
Motorola MC7473 
National DM7473 
NEG Amenca )J.PB7473 
TI SN7473 
Fairchild 7474 
Hitachi HD2510 

HD7474 
ITT ITT7474 
Mitsubish, M53274 
Moror()l~ Mr,7474 

National DM7474 
NEe .o\,menca u.PB7474 
Raythe0~ 7'17'1 
T! SN7474 
TRW 7474 
Fairchild 7475 
Hitachi HD2517 

Mitsubishi 
Motorola 
Nationa~ 

TI 
TRW 
Fairchild 
Hitachi 
ITT 
MitsublShi 
MotorOla 
Nationa! 

HD7475 
l;T7~75 

M53275 
MC7475 
DM7475 
SN7475 
7475 
7476 
HD2516 
ITT7476 
M53276 
MC7476 
DM7476 

t~EC AfTl8QCd IJ.PB7476 
TI SN7476 
TRW 
Fairchild 
rJotorola 
TI 
Fairchild 
ITT 
M:tsubishi 
Motorola 

7476 
7477 

SN7477 
7480 
;n7480 
M53280 
MC7480 

NEe Amefica }.LPB7480 
TI SN7480 
Fa<rchild 
ITT 

Mitsubishi 
Motorola 
National 
Flaytheon 
TI 
Fairchild 
Hitachi 
MitsubiShl 
Motorola 
NatIOnal 

7483 
iTT7483 
M53283 
MC7483 
D"-'17483 
7483 
SN7483 
7485 
HD7485 
M53285 
MC74SS 
DM7485 

NEC Amenca IlPB7485 
TI SN7485 
TRW 7485 
Fairchild 
Htachi 
!'TT 

Mitsub'Shl 
Motorola 
National 

7486 
HD7486 
!TT7486 
M53286 
MC7486 
DM7486 

NEG America ).lPB? 486 
Raytheon 7486 
TI SN7486 
TRW 7486 
TI SN7488A 

Ie Master 
Page 

Manufacturer i Replacement 
Device I Source Device 

7489 

7490 

;'491 

7492 

7494 

7495 

j'486 

75S1(17 
75SlO& 
75107 

15108 

7520 

.7521 

7522 

Hitachi HD2502 
Raytheon 7489 
TI SN7489 
F~lrchiid 7490 
H,tachi HD251 9 

M,tsub,sh' 
Moto,ola 
.,-,'-.-_¥' 
l'oIa;'!Ull.::'!l 

TRW 
Falrchi!d 

f-'D7490 

M53290 
MC7490 

S~J7~90 

S"~7490,o, 

74fl0 
7491 

Hitachi HD2524 
ITT ITT7491 
Milsubishi M53291 
Motorola MC?491 
Natlona! DM7491 
NEG Amenca }.LPB7491 
TI SN7491 

Fairchi!d 
Hitachi 

iTT 

Mitsubishi 

SN7491 A 
7492 
HD2521 
HD7492 
I,T7492 
M53292 

Motorola MC7492 
National DM7492 

TRW 
Fairchild 
H,tach! 

T: 
~.Alt-;ubish! 

Motorola 
NatIOnal 
TI 

TRVV 
Hitachi 
Ti 

FairChild 
Hitachi 

MitsublShl 
Motorola 
Nationa! 
TI 

f"aiicndC 

Hitachi 

1I.'.,lsubishi 
Motorola 
National 
TI 
TRW 

TI 

AMD 
National 
Rayrheon 
TI 
AMD 
National 
Raytheon 
TI 

AMD 
iTT 
Motorola 
Nationa! 
Silicon G 
TI 

AJ,,1D 
Motorola 
National 
Silicon G 
TI 

Motorola 
Nationai 
Silicon G 

SN7492 

7492 
7493 
HD2520 
HD7493 
!TT7493 

MC7493 
DM7493 
SN7493 
SN7493A 
7493 
HD2533 
SN7494 
7495 
HD2534 
ITT7495 
M53295 
MC7495 
DM7495 
SN7495 
SN7495A 
l4::1t;> 

HD2546 
HD7496 
IF7496 
M53296 
MC7496 
DM7496 
SN7496 
7496 
SN76S107 
SN75S108 
SN75107 
0575107 
RC75107 
SN75107 
SN75108 
OS75108 
RC75108 
SN75108 
SN7520 
ITT7520 
MC7520 
D87520 
SG7520 
SN7520 
SN7B21 
MC7521 
DS7!)?1 
SG752~ 

SN7520 
iTT7522 
MC7522 
D57522 
SG7522 

! 
I 

I 
I 

504
1 

I 
504 

BOid face device numbers indicate manufacturers data IS provldea In the Ie Master on me pages noted. 
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Stgnetics (cont'd) 

7522 
.7523 

75232 
75234 
7524 

.7525 

7528 
75325 
75450 

75451 

75452 
75453 
75454 
7550 
828115 
IJ?S12::l 

828126 

82S129 

TI 
Motorola 
National 
8i/,con G 
TI 
TI 
1"1 
AMO 
Fa,rci'liid 
ITT 
Motorola 
National 
8ilicon G 
Ti 
Faircnild 
Motorola 

National 
Silicon G 
TI 

TI 
TI 
Falrchi!d 
National 
Raytheon 
Silicon G 
TI 

Fairchild 
National 
Raytheon 
Silicon G 
TI 
TI 
TI 

'TI 
Hitachi 
Harris 
!-kt,...<: 

Intersil 
MMI 
National 
TI 
Fairchild 
Harris 
Intel 
Intersi! 
MMI 
National 
TI 
Fairchild 
Harris 
Intel 
Intersil 

IC Master 
Page 

8N7522 
MC7523 
087523 
8G7523 
8N7522 
8N75232 
8N75234 
8N7524 
7524 
ITT7524 
MC7524 
087524 
SG7524 
SN7524 
7525 
MC7525 
SN7525 
087525 
SG7525 
8N7524 
SN7528 
SN75325 
75450 
OS75450 
RC75450 
SG75450 
SN75450 
75A51 
0875451 
RC75451 
8G75451 
SN75451 
8N75452 
SN75453 
8N75454 
H02506 
HM7647 
1-I~"""31(l 

IM5610 
6331 
DM74S288 
SN74S288 
93417 
HM7610 
3601 
IM5603A 
630()"1 
DM74S387 
SN74S387 
93427 
HM7611 
3621 
iM5623A 

1252 1. 

::: I 
1192 

. 1248 1 

1264 

1151 
1192 

'MMI 
National 
TI 
Fairchild 
Harris 
Intei 
Intersi! 
MMI 
National 
Fairchild 
HarriS 
!ntel 
InterSl1 
MMI 
National 
Fairchild 
Harris 
In:el 
InterSI; 
MMI 
National 
TI 

Fairchild 
Harris 
Intel 
Intersll 
MMI 
National 
TI 
Fairchild 

, 6301·1 1248 
1264 

825130 

828131 

825136 

828137 

828140 

• Discontinued 

DM745287 
SN74S287 
93436 
HM7620 
3602 
IM5604 

. 1151 

1192 

6305-1 1248 
DM745570 1266 I 
93446 1151 
HM7621 1192 
3622 
IM5624 
6306-1 1248 
DM745571 1266 i 
93452 1151 
HM7642 1192 
3605 
IM56S06 
6352·1 
DM74S572 
SN74S477 
93453 
HM7643 
3625 
IM56S26 

1248 
1268 

1151 
1192 

6353-1 1248 
DM745573 1268 
8N748476 
93438 1151 

:::cturer I ~~~~ement Device 
Ie Master 

Page 

828140 

82S141 

828146 

82S147 

828180 

82S181 

828184 
828185 
82823 

8282508 
8282708 
93410 

Harris 
Intei 
intersl! 
MMI 
National 
T: 
Fairchild 
Hatris 
Intel 
Intersll 
MMI 
National 
TI 
MMI 
National 
TI 
MMI 
National 
TI 
Harris. 
Intel 
MMI 
National 
Harris 
Intel 
MMI 
Natibnal 
Harris 
Harris 
Harris 
Intersil 
MMI 
National 
TI 
MMI 
Harris 
Fairchild 
TI 

HM7640 1192 
3604 
IM5606 
6340·1 1248 
DM875295 1270 
5N74S475 
93448 1151 
HM7641 1192 
3624 
IM5625 
6341-1 1248 
DM875296 1270 
8N748474 
6348 1252 
DM745473 1272 
8N748473 
6349 1252 
OM74S472 
8N745~72 

HM7680 1220 
3608 
3680 
DM85S229 
HM7681 1220 
3628 
6381 
OM855228 
HM7684 1242 
HM7685 1242 
HM7602 1192 
IM5600 
6330 1252 
OM748133 
SN74S133 
6385 
HM7608 1235 

8Gll1 

SG124 
8G139 
8G1436 
8G1456 

8G1458 

8G1468 
8G1488 

5G1489 

8G1489A 

8G1495 
8G1496 

8G1501 
5G1524 

93410 5G1536 
5N548301 5G1556 

SN74S301 ·1 

-... -.,-.--G----,-------, 8G1558 

;)iUCO(1 cfl~(c&i 

8Gl0l AMO 

8Gl02 
SG104 

SG105 

InterSl1 
Motorola 
National 
RCA 

Signetics 
TI 
Motorola 
Motorola 
TI 
AMD 
Intersi! 
Motorola 
National 
Raytheon 
TI 

8Gl07 AMD 

SG108 

8Gl09 

8Gll0 

8Gl11 

Intersil 
Motorola 
National 
Raytheon 
RCA 
Signetics 
TI 
AMO 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Signellcs 
Motorola 
Natlona' 
Raytt>eon 
8ignetlcs 
TI 
AMO 
Intersli 
Motoro:a 
National 
AMD 
Intersll 

LM101 
LM10l 
LM101 
LM10l 
CA101 
CA748 
LM10l 
LM101 
LM110 
LM104 
LM104 
LM105 
LM105 
LM105 
LM105 
LM105 
LM105 
LM107 
LM107 
LM107 
LM107 
LM107 
CA107 
LM107 
LM107 
LM108 
LM108 
LM108 
LM108 
LM108 
CAiOe 
LM108 
LM109 
LM109 
LM109 
LM109 
LM109 
LM110 
LM110 
i...Ml10 
LMll0 
LM111 
LM111 

8<11595 
SG1596 

SG17418 
SG2001 

8G2OV2 

8G2003 

8G2004 

8G201 

8G202 
SG204 
SG205 

ALTERNATE SOURCE DIRECTORY·· 

Motorola 
National 
Raytheon 
RCA 
TI 
Motorola 
Motorola 
Motorola 
Motorola 
TI 
Exar 
Harris 
Motorola 
PMI 
Raytheon 
RCA 
TI 
Motorola 
AMD 
Exar 
National 
Raytheon 
Signetics 
AMO 
Exar 
National 
Raytheon 
8ignetics 
Exar 
8ignetics 
Motorola 
~..1otorola 

8ignetics 
Motorola 
Exar 
TI 
Motorola 
Motorola 
TI 
Exar 
H~!'ris 

Motorola 
PMI 
Raytheon 
RCA 
TI 
Motorola 
Motorola 
8ignetics 
Motorola 
Exar 
Fairchild 
8GS 
Signetics 

Sprague 
T! 
Exar 
Fairchild 
8G8 
Signetics 

8prague 
TI 
Exar 
Fairchild 
8G8 
8ignetics 

8prague 
Ti 
Exar 
Fairchild 
Sprague 
TI 
AMO 
!nters" 
Motorola 
National 
RCA 
8ignetics 
TI 
Motorola 
Motorola 
AMD 
Intersil 

Ie Master 
Page 

LM111 
.LM111 
LM111 
CA111 
LM111 
LM124 
MLM139 
MC1436 
MC1456 
MC1~56 

XR1458 
HA·2655 
MC1458· 
5551458 . 
RC1458 
CA1458 
MC1458 
MC1468 
MC1488 
XR1488 
D81·488 
RC1488 
MC1488 
MC1489 
XR1489 
081489 
RC1489 
MC1489 
XR1489 
MC1489A 
MC1495 
MC1496 
MC1496 
MC1568 
XR1524 
8G1524 
MC1536 
MC1556 
MC1556 
XR1558 
H.A·~~ 

MC1558 
5ss1558 

, RM1558 
CA1558 
MC1558 
MC1595 
MC1596 
MC1496 ' 
8G1741S 
XR2201 
9665 
L201 
NE5501 
ULN2001 
ULN-2001 
ULN2001 
XR2202 
9666 
L202 
NE5502 
ULN2002 
ULN-2002 
ULN2002 
XR2203 
9667 
L203 
NE5503 
ULN2003 
ULN-2003 
ULN2003 
XR2204 
9668 
ULN-2004 
ULN2004 
LM201 
LM201 
LM201 
LM201 
CA201 
LM201 
LM201 
LM210 
LM204 
LM205 
LM205 

704 

844 

844 

Manufacturer I Replacement 
Device Source Device 

SG205 

8G207 

8G208 

SG209 

8G210 

-sG211 

8G2206 
8G224 
8G239 
SG2501 
8G2524 

5G301 

8G302 
5G304 

8G305 

8G3058.' 
8G3059 
5G307 

8G3079 
5G308 

5G3081 
5G3082 
8G3083 

5G3086 
SG309 

8G310 

5G311 

Motorola 
National 
Raytheon 
AMD 
Intersil 
Motorola 
National 
Raytheon 
RCA 
TI 
AMD 
Intersi! 
Motorola 
National 
Raytheon 
RCA 

. Motorola 

National 
8ignetics 
TI 
AMO 
Inte·rsil 

Motorola 
National 
AMO 
Intersi! 
Motorola 
National 
Raytheon 
RCA 
TI 
Exar 
Motorola 
RCA 
Motorola 
Exar 
TI 
AMD 
Motorola 
National 

RCA 
8ignetics 
TI 
Motorola 
Motorola 
Raytheon 
TI 
AMD 
Motorola 
National 
Raytheon 
TI 
RCA 
RCA 
AMD 
Motorola 
National 
Raytheon 
RCA 
Signetics 
TI 
RCA 
AMD 
Motorola 
National 
RaYtheon 
RCA 
RCA 
RCA 
RCA 
5ignetics 
Motorola 
Motorola 
National 
Raytheon 
Signetlcs 
TI 
Motorola 
National 
AMD 
Motorola 
NatIOnal 
Raytheon 
RCA 
TI 

LM205 
LM205' 
LM205 
LM207 
LM207 
LM207 
LM207 
LM207 
CA207 
LM207 
LM208 
LM208 
LM208 
LM208 
LM208 
CA208 
LM209 
LM209 
LM209 
8G209 
LM210 
LM210 
LM210 
LM210 
LM211 
LM211 
LM211 
LM211 
LM211 
CA211 
LM211 
XR2206 
LM224 
CA239 
MC1468 
XR2524 
8G2524 
LM301 
LM301 
LM301 
t.,*n':l' 
CA301 
LM301 
LM301 
LM310 
LM304 
LM304 
LM304 
LM305 
LM305 
LM305 
LM30;; 
LM305 
CA3058 
CA3059 
LM307 
LM307 
LM307 
LM307 
CA307 
LM307 
LM307 
CA3079 
LM308 
LM308 
LM308 
LM308 
CM08 
CA3081 
CA3082 
CA3083 
CA3083 
MC3386 

,LM309 
LM309 
LM309 
LM309 
LM309 
LM310 
LM310 
LM311 
LM311 
LM311 
LM311 
CA311 
LM311 

Ie Master 
Page 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications conSidering your requirements. 
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Ie MASTER 
Manufacturer I Replacement 
Device Source DeViCE: 

Silicon General (cont'd) 

5G3183 
SG324 

SG339 

Signetics CA3 j 83 
Motorola UJ324 
RCA CA324 
Motorola lM33>l 
RCA CA339 

5G340 ~.~otorol:,l ,Jv1:<;>4 
SG340-~;~ Motorola MC781~ 

SG340-,5 
SG340·<8 
SG340·24 
SG340-5 
5G340·6 
8G340-8 
SG3501 

5G3524 

SG:1851 

SG3852 
SG3853 
SG4250 
SG4501 ' 

SG555 

- 5G556 

SG70S 

5G710 

SG7i; 

5G723 

SG733 

SG7d' 

SG747 

SG748 

r,,\oloruld 

Motorola 
M:):orola 

Motorola 
r"'o~O,ro!a 

tj,')torola 

MC7824 
MCl8GS 
I;1C7806 

MC780S 
MC1468 

R,Wt'lf'<)(" RCS5,) 

RCA 

Ex,ar 
Tl 
S~gnet!cs 

S'gnetlos 
Signetics 
National 
Motoroia 

RM555 
CI<555 
XR3524 
SG3524 
NE5S01 
NE5502 
NE5503 
LM4250 
MC1468 

Motorola MC1455 
t'/1C1555 

il r..E555 
SE555 

Erar XR556 
MlJtoro!a ~}C3456 

MC3556 
Motoro:a MC1709 

Raytheo'1 RM709 
Signet'cs IlA 709 

,uA709 
Motorola MC17iO 
"<allona: 
Raytheon 

Sp~netc5 

TI 
Motorola 

Raytheon 

AMO 
intersli 
t~otorola 

National 
Raytheon 

RCA 
SlgnetJcs 

AMO 
Motorola 
Raytheon 

J.,~,'D 

~.~Gt.)rG!3 

NatIOnal 
PMI 
Rayth;~on 

RCA 
SlgnetlCS 
TI 

AMO 
Motorola' 
Natlona' 
PMI 
Raytheon 

HCA 
TI 
AMD 
Motorola 

... Mro 
RC7~O 

RM710 
,.LA71 0 

"A7l0 
Me17ii 

FiC7~ 1 
f~M71l 

;1A;': : 

723 
723 
t/,Ci ~t23 
LM723 
8C723 
R.M723 
CA723 

/lA723 
1-'/,,723 
733 
MC1?33 
RC73J 
RM733 

tLA733 
/1,A733 
'741 
r!C1U1 
LM741 
5S5741 
RC74~ 

RM74: 
CA741 

/lA741 
)lA741 

?47 
MC1747 

S5S747 
RC74? 
RM74? 
CA74? 

tLA747 
l48 
MC1748 

Ie Master 
?age 

839 

844 

Manufacturer i Replacement Ie Master 
Dtlvic" ;)uuIC;; D".it'" Pag .. 

SG748 

8G7520 

8G7525 

SG7528 

SG7529 
8G7805 
SG7806 
SG7808 

8G7 8,5 
SG78~8 

FiCA CA748 
SlgnetiCS iJ-A 748 
TI i-'A748 
National DS7520 
S'gnel!CS 7520 
TI SN7520 
1'>,a';onal GS7'i21 
MotorOla MC/522 

~~a1 anal 
~},0t0:-0j:d 

National 

U.;:)ljL,c 

7522 
SN7522 
r,1C7523 
D57523 
rv'U524 
DS7524 

Slqnetlc5 SN7524 
T! 
Motorola 
National 
Motorola 
Ti 
Motorola 
Motorola 
Motorola 
Motorola 

sr~7524 

MC7525 
~S?525 

MC7528 
• SN7528 

MC7529 
MC7805 
MC7806 
MC7808 
•• ,....-,.0 .. " 
nl!V/V IC. 

Moto'OI!\ MC78 1 5 
Motorola MC7818 

5G7824 Muturula MC7824 

Siliconix 

OGI26 in1erSIi 00126 

OG129 

DG133 

D0134 

OG139 

OG140 

OG143 

D(;144 

OG146 

DG151 

OG153 

OG154 

DG163 

OG164 

OG180 
OG181 

DG182 

:JG18;i 
OG184 

DG185 

OG186 
D'3187 

OG188 

0(;189 
OG190 

DG191 

Inters;! OG129 
National AH0129 
in1ersil ' DGl :i3 

National AH01 33 
inters,1 
National 
Intersil 
Natlonai 
interSil 
National 
!r:~ers!1 

National 
InterSl1 
Natior:;;J\ 
Inter5li' 

NailOnal 
intf;rsd 

Natlo0al 
intersd 

National 
!'lters,1 

National 
InterSl1 
!\'ationai 
Intersil 
National 
InterSl1 
Nattonal 
lnters:! 
National 
Intersl! 
Intersil 
SilicOfliJ( 
int8rsii 
TI 
InttHSli 

intersll 
Sliiconlx 
Intersil 
TI 

Inten,il 
lnlers!! 
Siltconix 
Intersii 
n 
lntersd 

Inters!! 
Siliconix 
Intersil 

OG134 
AH0134 
OG139 
AH0139 
DG140 
AHOi40 
DG142 
AH0142 
DG143 
AH0143 
QG~4~ 

AHOi44 
QG145 
;'.f-~014S 

OG146 
AH0146 
OF151 
AH0151 
OG153 
AH0153 
00154 
AM0154 
DG163 
AM0163 
OG164 
AM0164 
OG 1 80 
DG181 
DG38i 
OG182 

TL182 
u(,183 
DG~84 

OG384 
OG185 
TL185 
OG186 
DG16~' 

DG387 
DG188 
TU8S 
8G189 
OG190 
DG390 
OG191 

530 

530 

530 

Manufacturer ; Replacement Ie Master 
Dev;";,, , SCoul"e Dev;c" Page 

DG191 Ti TL191 
AD7513 
MPS7513 
A07506 

DG200 

OG506 AD 

OG507 

03509 
L.Oll0 
L0111 

lD114 
LM101 

HarriS 
Inters" 
Micro Power 
AD 

HI506 418 
iH5060 
MPS7506 
A07507 

GDC 1507 
M;c'o Power MPS750l 

Hariis 
l1')tA(sil 
Intersil 
Motorola 
Intersli 
Motorola 
RCA 
TI 

Hl509A 
LD110 
LOll1 
MC1405 
LD114 
LM101 
CA1C1 
LM101 

Solid State Scientific 

F40175 

F4034 
F4522 
F4526 
F4532 

NEe America jiP04175 
NEG America )lP04034 
!\lEG America )lP04522 
NEC America )lP04526 
NEC America J.lP04532 

SCL4000 IVIHt!J SiL.40GO 

SCL4001 

SCL4002 

SCL4006 

SCL4007 

SCL4008 

SCL4009 

SCL4010 

Motorola MC14000 
National 

RCA 
Solitron 
TI 
Fairchild 

Mitel 

C04000 
C04000 
CM4000 
TP4000 
F400l 
SIL4001 
SIl4901 
MC1400; 

National C04001 
NEC America /lP04001 
RCA CD4001 
SGS HBF4001 
Soillron 

JI 
Toshiba 
Fairchild 
Mitel 
Motorola, 
National 
NEC America 
RCA 

SGS 
SolMan 
TI 
Toshiba 
Falrchlid 
Motorola 

CM4001 
TP4001 
TC4001 
F4002 
8114002 
MC14002 
C04Q02 
/lP04002 
C04002 
HBF4002 
CM4002 
TP4002 
TC4002 
F400€ 
MC14006 

National C04006 
NEC Amenca JlP04006 
RCA C04006 
Solitron CM4006 
Fairchild 
Mitel 
Motorola 
National 
RCA 
SGS 
SOlltron 
TI 
Toshiba 
Fa,rchild 
Motorola 
National 
RCA 
SGS 
Solitron 
TI 

Toshiba 
Mite! 
National 
RCA 
SGS 
SOlitron 
11 
Toshiba 
M,tal 
Njitional 

F4007 
SIL4007 
MC14007 
C0400? 
C04007 
HBF4007 
CM4007 
TP4007 
TC4007 
F4008 
MC14008 
C04008 
CD4008 
HBF4008 
CM4008 
TP4008 
TC4008 
SIL4Q09 
CD4009 
CD4009 
HBF4009 
CM4009 
TP4009 
TC4009 
SIL4010 
CD4010 

Manufacturer I Replacement Ie Mute:: 
~~~~~ __ ~=ice ._~ I 
SCL40iO RCA ClJ401U ' 

SGS HBF40~O 

Solitron CM4010 
TI TP4010 
Toshiba 

SCL4011 I Farchild 
TC4010 
F401 1 

SCL4012 

Mltel SlL40 Ii 
Sil491; 

Motorola MC14011 
National CD40i I 

RCA 
SGS 
Solitro'l 
Ti 
Toshiba 
Fairchild 
Mite! 

Motorola 
National 
NEG America 
RCA 
SGS 
Solitron 
TI 
Toshiba 

Mitel 

fJ.PD40~ 1 
CD40,1 
H8F4011 
CM40 1 '1 

TP40i i 
TC401i 
F4012 
SIl4012 
SIL4912 
MC14012 
CD4012 
)lP04012 

C04012 
HBF4012 
CM4012 
TP4012 
TC4012 

SIL4013 
Motorola MC14013 

NEG America IlPD4013 
RCA C04013 
SGS 
Solitron 
TI 
Toshiba 

SCL4014 Falrchi!d 

HBF4013 
CM4013 
TP4013 
"'C1:013 
F4014 
SIL4014 
MC14014 
CD4014 

SCL4015 

SCL4016 

SCL40;7 

SCL4018 

SCl4019 

Mitel 
Motorola 
National 
NEG America }-lPD4014 
RCA CD4014 
SGS HBF4014 
Sohtron 
TI 
Toshiba 
Fairchild 
Mltel 
Motorola 

CM4014 

TP401~ 

TC4014 
F4015 

SIL4015 
MC14015 

National C04015 
NEG Amenca J.lPD4015 
RCA C04015 
SGS HBF4015 
Solitron 
TI 

Toshiba 
AD 
Fairchild 
MICro Power 
M;~e! 

Motorola 
National 
RCA 

SOlltron 

TI 
Fairchild 
Mltel 
Motorola 
National 
NEG America 
RCA 
SGS 
Solitron 
TI 
Toshiba 
Fairchild' 
Mite! 
National 
RCA 
SGS 
Solitron 

TI 
Toshiba 
Fairchild 

CM4015 
TP4015 
TC4015 
AD7516 
F4016 
MPS7516 
SIL4016 
MC14016 
C04016 
C04016 
C04066 
CM401-6 
TP4016 
F4017 

Sll4017 
MC14017 
C04017 
J.1P04017 
C0401? 
HBF4017 
CM4017 
TP401? 
TC4017 
F4018 
SHA018 
C04016 
CD4018 
HBF4018 
CM4018 
TP4018 
TC4018 
F4019 

..... -----------------------------------------------.:------"~".~,", .. -~-~,-~-.----I 
• D!scontiflued 

Bold face device nurnbers indicate manufacturers data is prOVided in the Ie Master on the pages noted 
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Solid .State SCientific (cont'd) 

SCl4019 Mitei Sll401-9 
CD4019 National 

NEC Ame'lca ,uPD4019 
RCA CD4019 
SGS HBF4019 
Sol,[ron CM4019 
TI 
Toshiba 

TP4019 
TC4019 

SCL4020 FaIrchild 1=4020 

SCL4021 

M,tel SIL4020 
Motorola MC14020 
National CD4020 
NEG America ,uPD4020 
RCA CD4020 
SGS HBF4020 
Solitron CM4020 
TI TP4020 
Toshiba TC4020 
Fairchild F4021 
Mltel S!L4021 
Motorola MC14021 
National CD4021 
NEG America i1PD4021 
RCA CD4021 
Solitron 
TI 
Toshiba 

SCL4022 Fairchild 

CM4021 
TP4021 
TC402t 
F4022 
Sil4022 
MC14022 
CD4022 
CD4022 
HBF4022 
CMII022 
TP4022 
TC4022 
1=4023 

Mltel 
Motorola 
Nationc;tl 
RCA 
SGS 
Solitron 
~I 

Toshiba 
SCL4023 Fa'fch,ld 

SCL4024 

SCL4025 

Motorola 
National 
NEe .Ar'(lenca 
RCA 
SGS 
Solitron 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National' 
NEC America 
RCA 
SGS 
Solitron 
TI 
Toshiba 
Fairchild 
Mitel 

S!L4923 
MC14023 
C04023 
uD D4023 
CD4023 
HBF4023 
CM4023 
TP4023 
TC4023 
F4024 
SIL4024 
MC14024 
C04024 
,uP04024 
CD4024 
HBF4024 
CM402~ 

TP4024 
TC4024 
F4025 
SIL4025 
SIL4925 

Motorola MC14025 
National CD4025 
NEG America uPD4025 
RCA CD4025 
SGS 
Solitron 
TI 
Toshiba 

SCL4026 RCA 

HBF4025 
CM4025 
TP4025 
TC4025 
CD4026 
CM4026 501ltron 

SCL4027 Fa;rch,io F4027 
Milel 
Motorola 
t.allonal 

SI!A027 
MC14027 
CD4027 

NEG Ac:enca flPD4027 
RCA CD4027 
SGS HBF4027 
Soiitr00 
TI 
Tosrlba 

SCl4028 Fairchild 

CM4027 
TP4027 
TC4027 
F4028 
SIL4028 Mitel 

Motorola MC'1 4028 

• Discontinued 

SCl4028 

SCL4029 

SCL4030 

S~L4033 

SCL4034 

SCL4035 

SCL4040 

SCL4041 

SCL4042 

SCL4043 

SCL4044 

IC Master 
Page 

National CD4028 
NEG AmerICa ,uPD4028 
RCA CD4028 
SGS HBF4028 
Solilron CM4028 
TI TP4028 
Toshiba TC4028 
Fairchild F4029 
Mitel SIL4029 
Nalional CD4029 
NEG America 
RCA 
SGS 
SOlitron 
TI 
Toshiba 
Fairch.ld 
Mitel 
Motorola 
National 

flPD4029 
C04029 
HBF4029 
CM4029 
TP4029 
TC4029 
F4030 
SIL4030 
MC14507 
CD4030 
CD4070 
C04507 
MM74C86 

NEG America fiP04030 
RCA CD4030 

C04070 
SGS HBF4030 
Solitron 
TI 

Toshiba 
RCA 
SGS 
Solitron 
Fairchild 
Motorola 
National 

CM4030 
TP4030 
TP4507 
TC4030 
CD4033 
HBF4033 
CM4033 
F4034 
MC1'4034 
CD4034 

"lEG d""wca flPD4034 
RCA CD4034 
Salitron CM40~4 

Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
SGS 
Solitron 
TI 
Toshiba 
Fairchild 
Mltel 
Motorola 
National 

F4035 
SIL4035 
MC14035 
CD4035 
,uPD4035 
C04035 
HBF4035 
CM4035 
TP4035 
TC4035 
F4040 
SIL4040 
MC14040 
CD4040 

NEG America flPD4040 
RCA CD4040 
Solitron CM4040 
TI TP4040 
Toshiba 
Fairchild 
National 
RCA 
Solitron 
SSS 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 

TC4040 
F4041 
CD4041 
CD4041 
CM4041 
CL4041 
F4042 
SIL4042 

'MC14042 
C04042 
,uP04042 
C04042 
HBF4042 SGS. 

Sol it ron , CM4042 
TI 

Toshiba 
Fairchild 
M,tel 
Motorola 
National 

TP4042 
TC40112 
F4043 
SIL4043 
'v1C14043 
CD4043 

NEG America flP04043 
RCA CD4043 
Solitron 
Ti 
Tosniba 
Fairchild 
M!tel 

CM4043 
TP4043 
TC4043 
F4044 
SIl4043 

AL TERNATESQURCE DIRECTORY 
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SCL4044 

SCl4045 
SCL4046 

SCL4049 

SCL4050 

SCL4051 

SCl4052 

SCL4053 

SCL4060 

SCL4066 

SCL4068 

SCL4069 

Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
TI 
Toshiba 
RCA 
Fairchild 
Mitel 
Motorola 
National 
RCA 
Solitron 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA' 
SGS 
Solitron 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
SGS 
Solitron 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEe America 

Solitron 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
Toshiba 
Mitel 
National 
RCA 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 

SGS 
Signetics 
SOlitron 
Toshiba 
Fairchild 
Mitel 

Motorola 
NEG America 
RCA 
Solitron 
TI 
Toshiba 
Fairchild 
Hams 

SIL4044 
MC14044 
CD4044 
,uPD4044 
C04044 
CM4044 
TP4044 
TC4044 
CD4045 
F4046 , 

SIL4046 
MC14046 
CD4046 
CD4046 
CM4046 
F4049 
SIL4049 
MC14049 
CD4049 
I-lPD4049 
CD4049 
HBF4049 
CM4049 
TP4049 
TC4049 
F4050 
SIL4050 
MC14050 
CD4050 
I-lPD4050 
CD4050 
HBF4050 
CM4050 
TP4050 
TC4050 
F4051 
SIL4051 
MC14051 
CD4051 

~~~~~~1 
v....) ..... ...,::Jt 

CM4051 
TP4051 
TC4051 
F4052 
SIL4052 
MC14052 
CD4052 
I-lPD4052 
CD4052 
CM4052 
TP4052 
TC4052 
F4053 
SIL4053 
MC14053 
CD4053 
I-lPD4053. 
CD4053 
CM4053 
TC4053 
SIL4060 
CD4060 
CD4060 
F4066 
SIL4066 
MC14066 
CD4066 
I-lPD4066 
CD4063 
CD4066 
HBF4066 
N4066 
CM4066 
TC4066 
F4068 
SIL4068 
SIl4968 
MC14068. 
,uPD4068 
CD4068 
CM4068 
TP4068 
TC4068 
F4069 
HD74C04 

SCL4069 

SCL4070 

SCL4071 

SCL4072 

SCL4073 

SCL4075 

SCL4076 

SeL40n 

SCL4078 

SCL4081 

SCL4082 

SCL4094 

Mltel 
Motorola 
National 

NEG Amenca 
RCA 
Solitron 
TI 
Toshiba 
Fairchild 
Mitel 
National 

RCA . 
Solitron 
Fairchild 
Mitel 

Sll4069 
MC14069 
C04069 
MM74C04 
flPD4069 
CD4069 
CM4069 
TP4069 
TC4069 
F4070 
SIL4070 
CD4070 
MM74C86 
CD4070 
CM4070 
F4071 
SIL4071 

Motorola MC14071 
National CD4071 
NEG America I-lPD4071 
RCA CD4071 
Solitron CM4071 
TI TP4071 
Toshiba • TC4071 
Fairchild 
Mitel 
Motorola 
RCA 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
SOfitron 
TI 
Toshiba 
Fairchild 

Motorola 
National 
NEG America 
RCA 
TI 
Toshiba 
Fairchild 
Harris 
Mitel 
Motorola 
National 

RCA 
Solitron 
Fairchild 
Mitel 
Motorola 
RCA 
Solilron 
Fairchild 
Mitel 

Motorola 
NEG America 
RCA 
Solitron 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
Solitron 
Ti 
Toshiba 
Fairchild 
Mitel 
Motorola 
NEG America 
RCA 
TI 
Toshiba 
NEG Amenca 
RCA 

F4072 
SIL4072 
MC14072 
CD4072 
TP4072 
TC4072 
F4073 
Sll4073 
MC14073 
C04073 
,uPD4073 
C04073 
CM4073 
TP4073 
TC4073 
F4075 

MC14075 
C04075 
I-lPD4075 
CD4075 
TP4075 
TC4075 
F4076 
HD74C173 
SIL4076 
MC14076 
CD4076 
MM74C173 
CD4076 
CM4076 
F40n 
SIL40n 
MC140n 
CD40n 
CM40n 
F4078 
SIL4078 
SIL4978 
MC14078 
I-lPD4078 
CD4078 
CM4078 
TC4078 
F4081 
SIL4081 
MC14081 
CD4081 
I-lPD4081 
CD4081 
CM4081 
TP4081 
TC4081 
F4082 
SIL4082 
MC14082 
f1PD4082 
CD4082 
TP4082 
TC4082 
,uPD4094 
C04094 

The manufacturers report their devices can be used as direct replacements, . 
Performance details often differ, so compare the specifications considering your requirements. 
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-------_._ ......... _------
Solid State Scientific (cont'd) SCl4522 r--Jationa l CD4522 CM4000 Motorola MC14006 CM4016 Falrchlid F40i6 

flEe A"''''''ca ~tP:J4522 National CD4006 Micro Power MPS7516 
RCA Cf)4018 RCA COl1006 Mitel Sh 40ln 

SCL4402 RCA CD4048 TI TP4522 SSS SCL4006 Motorola MC14016 

SCL4412 RCA CD4068 SCL4526 Falrch.ld F4526 CM4001 Fairchild F4007 NatIOnal CD4016 

SCL4445 RCA CD4045 MotorOla MC14526 Mltel ,SIL400? RCA C04016 

SGS HBF4045 NEG AlT'erica VP04526 Motorola MC1400? CD4066 
Solitron CM4045 Ti TP4526 National C04007 SSS SCL4016 

SCL4449 RCA C04069 SCL4527 Motorola MC14527 RCA C04007 T: TP40Hi 

SCL4502 Mitel SlL4502 Nat!onal C04527 SGS HBF4007 CM4017 Fairchild F40;; 

Motoroia MC14502 HCA C04527 SSS SCl4007 Mitel SIL4(l,!, 

RCA C04502 SCL4 c,2B Fairchild F4528 TI TP4007 Motorola ~C14017 

SCL4508 Mitel SIL4508 Mitel SIL4528 Toshiba TC4007 National CD4017 
k1t)1'~)ro:::~ ~\I~G 1 ,a528 CM4008 Fairchild :::":008 ~\~C It~::'~v17 

NEG Arrenca jlPD4508 Nat'onai CD4528 Motorola MC14008 RCA CD4017 
RCA C04508 NEG Amer.ca IlPD4528 National C04008 SGS HBF4017 
TOShiba TC4508 RCA CD4098 RCA C04008 SSS SCL4017 

SCL4510 Fairchild F45l0 CD4528 SGS HBF4008 Ti TP40 1 7 
Mitel SIL4510 Toshiba TC4528 SSS SCl4008 Toshiba 7C4017 

Motorola MC14510 SCL4531 Fairchild F4531 TI TP4008 CM4018 FairChild F4018 
National CD4510 Motorola MC14531 Toshiba TC4008 Mitel SIL4018 
NEG Arr.erica ,llP045 10 RCA C04Dl01 CM4009 Mitel SIL4009 National C04018 

'RC!'I, CD40 1 92 TI TP<1531 Nl3tionl'll C:D4009 RCA C:D4018 

CD451Q SCL4543 Motorola MC14543 RCA C04009 SGS HBF4018 

Toshiba TC4510 National ' CD4543 SGS HBF4009 SSS SCL4018 

SCl4511 Fairchild F4511 RCA CD4056 SSS SCL4009 TI TP4018 
Mitel SIL4511 SCL4555 Fairchild F4555 TI TP4009 Toshiba· TC4018 
MotorOla Me14:)11 Motoroia MCi4555 Tmshiba TC4009 'CM40i9 Fdifl:r-tilu F40i9 
National CD45;1 MoC I>.~s"c~ jlPD4555 CM4010 Mite! SIL4010 Vitel S''...4019, 
NEG Ame"ca -",PD4S1l nCA CD4555 National CD4010 Motorola ~1Ci4519 

RCA CD4511 I SCL4556 Fa!rchlld F4556 

I 
RCA CU4010 Nal!Ona! CU401la I So!~trQn CM451 ~ Mot('fo!a MC14556 SGS HBF4010 RCA CD4019 

TI TP4511 

I 
NEG AlT'enca /,-P04556 SSS SCL4010 SGS rlBF4019 

SCL4512 Faiichild F4512 RCA CD4556 

I 
TI TP4010 SSS SCL4019 

Mitel SIL4512 SCL4581 Motorola MC14581 Toshiba TC4010 TI TP4019 
Motorola MC1<1512 RCA CD40181 CM4011 Fairchild F4011 Toshiba TC4019 

National C04512 

I 

Tl TP4581 Mitel SlL40l1 CM4020 Falrcniid F4020 
NEG Amenca IlP04512 SCL4582 Fallchild F4582 MotorOla MC1401; Mltel SIL4020 
TI TP4512 Motorola MC14582 National C04011 Motorola MC14020 
Toshiba TC4512 RCA CD40182 NEG America IlP04011 National C04020 

SCL4514 Fairchild F4514 TI TP4582 RCA C04011 NEG Amenca p.P04{)20 
Mitel SIL4514 SCl4584 Motorola MC14584 SGS HBF4011 RCA C04020 
Motorola MC14514 NatIOnal C04584 SSS SCL4011 SGS HBF4020 
National CD4514 

I 
MM74C14 TI TP4011 SSS SCL4020 

NEG Amenca ).lP04514 NEC America flP04584 Toshiba TC4011 TI TP4020 
pell 8,,451<1 RCA C04016 CM4012 Fairchild F4012 Toshiba T(;4020 
Sol,lror, CM45i4 SCL4585 Motorola MC14585 Mite; SIL4012 CM4021 Fairchild F4021 
TOShiba TC4514 National MM74C85 Motorola MC14012 Mltel SIL4021 

SCL4515 Fa,rer-uid F4515 RCA CD4063 National C04012 Motorola MC14021 
M,tel 5!L4515 Toshitra TC4585 NEC America ",P04012 National C04021 
Motorola MC145:5 .SCL5437 Mostek MK50040 RCA C04012 NEG America p.P0402l 
Nattonal CD4515 SGS HBF4012 RCA C04021 
NEG Amenca p.P045\5 I Solitron Devices sss SCl4012 SS8 SCl4021 
RCA C04515 TI TP4012 TI TP4021 
8olitron CM4515 Toshiba TC4012 Toshiba TC4021 
Toshiba TC4515 jlA2556' Mostek MK4007 CM4013 Fairchild F4013 CM4022 Fairchild F4022 

SCL4516 Fairchil(J F4516 I-lA2656 rv~ostek MK4007 
I 

Mitel S!L4013 Mitel SIL4022 
Mltel SIL4516 flA3556 ~J.ostek MK4007 Motorola MC14013 MotorOla MC14022 
Motorola MCj45l6 j-lA3656 Mostek MK4007 

I 
National C04013 National C04022 

National CD4516 CM4000 Mite! SIL4000 NEG America FP0401 3 RCA C04022 
NEG Amellca p.P04516 Motorola MC14000 

I 
RCA C04013 SGS HSF4022 

RCA C040193 National C04000 8GS HBF4013 SSS SCL4022 
C04516 RCA C04000 8SS SCL4013 TI TP4022 

Toshiba TC4516 SSS SCL4000 
I 

TI TP4013 Toshiba TC4022 
SGt.,'.",17 Motorola MC14517 TI TP4000 I Toshiba TC4013 CM4023 Fairchild F4023 

t,EC ArnRfK.:(1 !-,PD4517 CM400~ Fairchd(; F4001 

I 
CM4014 Fairchild F4014 

I 
Mitel SIL4023 

I SCL4518 FairC~ild F4518 Mitel SIL4001 Mitel SIL4014 Motorola MC14023 
Mitel SIL4518 Motorola MC14001 Motorola MC14014 National C04023 
Motorola MC145l8. National CD4001 National C04014 NEG Amenca j-lP04023 
Nationa! CD4518 NEG Arrer,ca p.PD4001 NEG Amenca !-,PD4014 RCA CD4023 
NEC Ame'lca IlPD4518 I RCA C04001 RCA CD4014 SGS HBF4023 
RCA CD4518 I SGS i-l8F4001 SGS HBF4014 SSS SCL4023 
So lit ron CM4518 I SSS SCL400i i SSS SCL4014 TI TP4023 
TI TP4518 TI TP4001 TI TP4014 Toshiba TC4023 
Toshiba TC4518 Toshiba TC4001 Toshiba TC4014 CM4024 Fairchild F4024 

SCL4520 Fairchild F4520 CM4002 Fairchild F4002 CM4015 Fairchild F4015 Mitel 81L4024 
Mitel SIL4520 Mite! SIL4002 Mitel SIL4015 Motorola MC14024 
Motorola MC14520 I Motorola MC14002 I Motoro!a MC14015 I Nationai CD4024 
National CD4520 

I 

National CD4002 National CD4015 RCA CD4024 
M?G America p.PD4520 NEG America }-LP04002 NEG America p.PD4015 I SGS HBF4024 
RCA CD4520 RCA C04002 RCA C04015 

I 
SSS 8Cl.4024 

Sohtron CM4520 SGS HBF4002 SGS HBF4015 TI TP402<1 
n TP4520 SSS SCL4002 SSS SCL4015 i Toshiba TC4024 
Toshiba TC4520 TI TP4002 TI TP4015 CM4025 Fairchild F4025 

SCL4522 Fairchild F4522 Toshiba TC4002 Toshiba TC4015 Mltel SiL4025 
Motorola MC14522 CM4006 Falrch:ld F4006 CM4016 AO AD7516 Motorola MC14025 

• Discontinued 

Bold face deVice numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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Solitron Devices (cont'd) 

CM4025 

CM4026 

CM4027 

CM4028 

CM4029 

CM4030 

CM4032 

CM4033 

CM4034 

CM4035 

CM4036 
CM4037 
CM4038 

CM4039 
CM4040 

National 
NEG America 
RCA 
SGS 
SSS 
TI 
Toshiba 
RCA 
SSS 
Fairchild 
Mitel 
Motorola 
National 
NEe America 
RCA 
SGS 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEe America 
RCA 
SGS 
SSS 
TI 
Toshiba 
Fairchild 
M:tel 
National 
NEG America 
RCA 
SGS 
SSS 
TI 

, Toshiba 
Fairchild 
Mitel 
National 
NEG America 
RCA 

SGS 
·sss' 
TI 
Toshiba 
Motorola' 
RCA 
Toshiba 
RCA 
SGS 
SSS 
Fairchild 
Motorola 
National 
RCA 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
SGS 
SSS 
Ti 
Tosriba 
RCA 
RCA 
Motorola 

RCA 
Toshiba 
RCA 
Fairchild 
Mltel 
Motorola 
National 
NEG Amenca 
RCA 

• Discontinued 

GD4025 
p.PD4025 
CD4025 
HBF4025 
SCL4025 
TP4025 
TC4025 
CD4026 
SCL4026 
F4027 
SIL4027 
MC14027 
CD4027 
p.PD4027 
CD4027 
HBF4027 
SCL4027 
TP4027 
TC4027 
F4028 
SIL4028 
MC14028 
CD4028 
p.PD4028 
CD4028 
HBF4028 
SCL4028 
TP4028 
TC4028 
F4029 
SIL4029 
CD4029 
p.PD4029 
CD4029 
HBF4029 
SCL4029 
TP4029 
TC4029 
F4030 
SIL4030 
CD4030 
p.PD4030 
CD4030 
CD4070 
HBF4030 
SCL4030 
TP4030 
TC4030 
MC14032 
CD4032 
TC4032 
CD4033 
HBF4033 
SCL4033 
F4034 
MC14034 
CD4034 
CD4034 
SCL4034 
TC4034 
F4035 
SIL4035 
MC14035 
CD4035 
p.PD4035 
CD4035 
HBF4035 
SCL4035 
TP4035 
TC4035 
CD4036 
CD4037 
MC14038 
MC1430B 
CD4038 
TC4038 
CD4039 
F4040 
SIL4040 
MC14040 
CD4040 
p.PD4040 
CD4040 
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CM4040 

CM4041 

CM4042 

CM4043 

CM4044 

CM4045 

CM4046 

CM4047 

CM4048 
CM4049 

CM4050 

CM4051 

CM4052 

SSS 
TI 
Toshiba 
Fairchild 
National 
RCA 
SSS 

Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 
SGS 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 

National 

NEe America 
RCA 

SSS 

TI 
Toshiba 

SCL4040 
TP4040 
TC4040 
F4041 
CD4041 
CD4041 
CL4041 
SCL4041 
F4042 
SIL4042 
MC14042 
CD4042 
p.PD4042 
CD4042 
HBF4042 
SCL4042 
TP4042 
TC4042 
F4043 
SIL4043 
MC14023 
MC14043 
CD4023 
CD4043 
p.PD4043 
CD4023 
CD4043 
SCL4023 
SCL4043 
TP4043 
TC4043 

Fairchild F4044 
Mitel SIL4044 
Motorola MC14044 
National CD4044 
NEe America p.PD4044 
RCA CD4044 
SSS SCL4044 
TI 
Toshiba 
RCA 
SGS 

TP4044 
TC4044 
CQ4045 
HBF404!> 
SCL4445 
F4046 
SIL4046 
MC14046 
CD4046 

SSS 
Fairchild 
Mltel 
Motorola 
National 
RCA 
SSS 
Fairchild 
RCA 
Toshiba 
RCA 
Fairchild 
Mitel 
Motorola 
National 
NEG America 
RCA 

, CD4046 
SCl4046 
F4047 
CD4047 
TC4047 
CD4048 
F4049 
SIL4049 
MC14049 
CD4049 

SGS 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
MotorQla 
National 
NEG America 
RCA 
SGS 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
RCA 

p.PD4049 
CD4049 
HBF4049 
SCL4049 
TP4049 
TC4049 
F4050 
SIL4050 
MC14050 
CD4050 
p.PD4050 
CD4050 
HBF4050 
SCL4050 
TP4050 
TC4050 
F4051 
SIL4051 
MC14051 
CD4051 
CD4051 
SCL4051 
TP4051 
TC4051 
F4052 
SIL4052 
MC14052 
CD4052 
CD4052 

:::cturer i =~~~~ement Device IC Master 
Page 

CM4052 

CM4053 

CM4066 

CM4068 

CM4069 

CM4070 

CM4071 

CM4073 

CM4075 
CM4076 

CM4077 

CM4078 

CM4081 

SSS 
TI 
Toshiba 
Fairchild 
Mitel 

. Motorola 
National 
RCA 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEC America 
RCA 

SGS 
Signetics 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
Harris 
Mitel 
Motorola 
National 

NEC America 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
Mitel 
National 

RCA 
SSS 
Fairchild 
Mitel 
Motorola 
National 
NEC America 
RCA 
SSS 
TI 
Toshiba 
Fairchild 
Mltel 
Motorola 
National 
RCA 
SSS 
TI 
Toshiba 
RCA 
Fairchild 
Harris 
Mitel 
Motorola 
National 

RCA 
SSS 
Fairchild 
Mitel 
Motorola 
RCA 
SSS 
Fairchild 
Mitel 
Motorola 
RCA· 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 

SCL4052 
TP4052 
TC4052 
F4053 
SIL4053 
MC14053 
CD4053 
CD4053 
SCL4053 
TC4053 
F4066 
SIL4066 
MC14066 
CD4066 
p.PD4066 
CD4063 
CD4066 
HBF4066 
N4066 
SCL4066 
TC4066 
F4068 
SIL4068 
MC14068' 
CD4068 
SCL4068 
TP4068 
TC4068 
F4069 
HD74C04 
SIL4069 
MC14069 
CD4069 
MM74C04 
p.PD4069 
CD4069 
SCL4069 
TP4069 
TC4069 
F4070 
SlL4070 
CD4v70 
MM74C86 
CD4070 
SCL4070, 
F4071 
SIL4071 
MC14071 
CD4071 
p.PD4071 
CD4071 
SCL4071 
TP4071 
TC4071 
F4073 
SI,L4073 
MC14073 
CD4073 
CD4073 
SCL4073 
TP4073 
TC4073 
CD4075 
F4076 
HD74C173 
SIL4076 
MC14076 
CD4076 
MM74C173 
CD4076 
SCL4076 
F4077 
SIL4077 
MC14077 
CD4077 
SCL4077 
F4078 
SIL4078 
MC14078 
CD4078 ' 
SCL4078 
TC4078 
F4081 
SlL4081 
MC14081 
CD4081 

The manufacturers report their devices can be used as direct replacements. 

Manufacturer i Replacement 
Device . Source Device 

CM4081 NEG America p.PD4081 
RCA CD4081 
SSS SCL~081 

TI TP4081 
Toshiba TC4081 

CM4510 National CD4510 
RCA CD4510 

CM4511 Fairchild F4511 
Mltel ,SIL45ll 
Motorola MC14511 
National CD4511 
RCA CD4511 
SSS SCL4511 
TI TP4511 

CM4514 Fairchild F4514 
'Mitel SIL4514 
Motorola MC14514 
RCA CD4514 
SSS SCL4514 
Toshiba TC4514 

CM4515 Mitel . SIL4515 
Motorola MC14515 
RCA CD4515 
SSS SCL4515 
Toshiba TC4515 

CM4516 National CD4516 
CM4518 Fairchild F4518 

Mitel SIL4518 ' 
Motorola MC14518 
National CD4518 
RCA CD4518 
SSS S,cL4518 
TI TP4518 
Toshiba TC4518 

CM4520 Fairchild F4520 
Mitel SIL4520 
Motoroia MC14520 
National CD4520 
NEe America J.lPG4520 
RCA CD4520 
SSS SCL4520 
',-1 TP4520 

Toshiba TC4520 
UC4250 Intersil lM4250 ' 

National LM4250 
Silicon G SG4250 

UC4741 PMI SSS741 
RCA CA741 

Sprague Electric Company 

UDN-5711 Motorola 
Signetics 

UDN-5712 Motorola 
Signetics 

UDN-5713 Motorola 
Signetics 

UDN-5714 Motorola 
Signetics 

ULN-2001 Exar 
Fairchild 
Motorola 
SGS 
Signetics 

Silicon G 
TI 

ULN-2002 Exar 
Fairchild 
Motorola 
SGS 
Signetics 

SiI;con G 
Ti 

ULN-2003 Exar 
Fairchild 
Motorola 
SGS 
Signetlcs 

Silicon G 
TI 

ULN-2004 Exar 
Fairchild 

MC1471 
UDN5711 
MC1472 
UDN5712 
MC1473 
UDN5713 
MC1474 
UDN5714 
XR2201 
9665 
ULN-2001 
L201 
NE5601 
ULN2001 
SG2001 
ULN2001 
XR2202 
96.66 
ULN-2002 
L202 
NE5502 
ULN2002 
SG2002 
ULN2002 
XR2203 
9667 
ULN-2003 
L203 
NE5503 
ULN2003 
SG2003 
ULN2003 
XR2204 
9668 

839 

Performance details often differ, so compare the specifications considering your requirements. 
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Sprague Eiectric Company 
(cont'd) 

COM5025 Signetics 2652 I.~:~~-~---------- I.~,~~~~'-------------------
KR2376 GI AY5-2376 I+S\V~O;9 ~~CA I+S~~9~2-~ rviolOroia MC,,62 
KR3600 GI A.Y5 3600 1+5\'':40')'0 ' 

-S-te-w-a-rt-.-w-a-r-n-e-r-M-ic-r-O-C-ir-C-u-it-s- :1·SW705-1 ~:oto,ola ~~19~g093 ItSW962-2 rl,jiG'oia 
ULN-2004 Motorola 

Signetics 
ULN-2004 
NEi5504 +SW705-2 M0torola MC853 I+SW963-1 Motorola ---------------1· Ti SN1">R(l9:?,' 7: 

Silico" G 
Ti 

U~t~-2C2 ~ 3;91 -!~,; ;":5 
UL N 2022 S;::r'·?t!~S 

. ULN-2023 Signetics 
LilN-2024 S;g;-,;e~lcs 

ULN-2111 Fairchild 
~.J101orola 

Nationa! 
RCA. 

ULN-2114 Fa,rchild 
RCA 

+ULN-2120 Fairchild 
UlN-2124 Falrctlild 

RCA 
UlN-2125 RCA 

ULN·2127 

'

+ULN-2128 
ULN-2129 

.l1l N-?111 
ULN-2136 

ULN-2137 

ULN-2165 

ULN-2209 
ULN-2210 

ULN-2211 

ULN-2212 
ULN-2224 
;JU.-2244 

ULN-2264 

Exa! 
Fallctlild 
SGS 
F,NChdd 
RCA 
Fairchild 
Moto,ola 
Frll[t~hilrl 

Fairchild, 
Motorola 
Fairchild 
RCA 
Falrchrld 
Motorola 
RCA 
FairchIld 
Ellar 
MotorOla 
RC.t; 
MotorOla 
RCA 
RCA. 
Motofliia 
FdHCil'l(J 

RCA 

RCA 
Fairchild 
Motorola 
RCA 

+UlN-2266 RCA 
.ULN-2267 Fairchild 

ULN-2269 RCA. 
UlN-227$ Fairchild 
ULN-2289 Fairchild 

RCA 
ULN-2298 Motorola 

RCA 
uU,' 2741 Natronal 

RCA 
T! 

+UlN,2747 RCA 

8G2004 
U:'N2004 
f~E5=,Gl 

NES502 
~JE5503 

pA.2136 
~v1C1357 

LM2111 
CA2111 
}-IA746 
CA30n 

!1 A732 

f1-A780 
CA3070 
CA3120 
XR4'139 
flA.739 
TBA231 
/-<A781 
CA3071 
flA767 
MC1375 
),A7S1 

IiA2136 
MC1356 
p.A720 
CA3123 
f1-A3065 
MC;358 
CA3065 
p.A753 
XR1310 
MC1310 
CA13 1 0 
MC1310 
C.A.3011 
CA3012 
fl,4C1324 
u4758 
CA758 
}-':... 787 

CA.3126 
flA3064 
MC1364 
C,A.3064 
CA3066 
IiA3067 
CA312 1 

I"A705 
I"A3069 
CA3089 
MC1396 
CA1398 
LM741 
CA741 
IiA741 
CA747 

'.SW1800 

!.SW1l30 1 

I 
i+SW1802 

I+SW1805 

+SW1806 

+SW1807 

+SW1808 

+SW1810 

+SW1812 

+SW1814 
+SW1900 

I
+SW1901 

.SWHlO? 

,1.SW1905 

+SW1906 

.S'//1907 

+SW1908 

+SW1910 

+SW1912 

+SW1914 
.SW301 
+SW302 
+SW303 
+5\\1304 
+SW305 
.SW306 
+SW30? 

T! f1-A747 

+SW309 
+SW310 
+SW311 
+SW351 
+SW352 
.SW353 
+SW354 
+SW355 
+SW356 
.SW357 
+SW358 
+SW359 
+SW360 
+SW361 
tSW4001 
+SW4002 
"SW4011 
.SW4012 
.SW4013 
+SW4015 
+SW4016 

ULN-3304 Micro Comp MCC 102 
lJl N-330S Micro Comp MCC122 
uLS- Sprague See ULN-

Standard Microsystems 
Corporation 

CG400 Mostek 
TI 

COM1671 Western 
COM2017 AMI 

TI 

Western 
COM2502 GI 

Western 
COM2505 GI 
COM2601 AMI 
COM5016 West~rn 

+ Discontinued 

MK2002 
TMS4100 
UC1671 
51883 354,1587 
TM~6011 

TR1602 

+SW4017 
+SW4019 
+SW4020 
.SW4021 
+SW4023 

AY3-1014A +SW4024 
AY3~1015 +SW4025 
TR1602A +SW4027 
AY5-1013 .SW4028 
S2350 368,1589 +SW4029 
BR1941 .SW4030 

Motoroia 
Tj 

.... 0tOf''J!~ 

11 

Motorola 
Tj 

Motorola 
TI 
Motorola 
11 

Motorola 
TI 
Motorola 
T! 
Mo'orola 
TI 
Motorola 
TI 
Motorola 
Motorola 
TI 

Motorola 
TI 
M()torolil 
TI 

Motorola 
TI 

Motorola 
TI 

MotorOla 
TI 

Motorola 
TI 

Motorola 
TI 

Motorola 
II 
Motorola 
Motorola 
Motorola 
Motorola 
Mororoia 
Motorola 
Motoroia 
Motorola 

Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
M~torola 

Motorola 
Motorola 
RCA. 
RCA 
RCA 
RCA 
RCA 
RCA 
RCA 

RCA 
RCA 
RCA. 
RCA 
RCA 
RCA. 
RCA 
RCA 
RCA 
RCA 
RCA. 

MC1800 
SN151800 
~.AC11l0· 

SN1,)i801 
MC1802 
S~~15~802 

MC1805 
SN15805 
MC1806 
SN151806 
MC1807 
SN151807 
MCt808 
SN151B08 
MC1810 
SN151810 
MC1812 
SN151812 
MC1814 
MC1900 
SN151900 
MC1901 
SN151901 
M(:1yM 

SN151902 
MC1905 
SN151905 
MC1906 
SN151906 

SN15190? 
MC1908 
SN151908 
MC1910 
SN151910 
MC1912 
SNi5~912 

MC1914 
MC301 
MC302 
MC30:3 
MC304 

MC305 
MC306 
MCa07 

MC309 
MC310 
MC311 
MC35~ 

MC352 
MC353 
'MC354 
MC355 
MC356 
MC35? 
Me358 
MC359 
MC360 
MC361 
CD4001 
CD4002 
CD4011 
CD4012 
CD4013 
CD4015 
CD4016 
CD4066 
CD4017 
CD4019 
CD4020 
CD4021 
CD4023 
CD4024 
CD4025 
CD4027 
CD4028 
CD4029 
CD4030 

I·SW706-1 
1+5W706-2 
I 

! 
I+SW708- : 

I+SW708-2 
I 
+SW709-1 

+SW709-2 

+SW930-1 

+SW930-2 

I .... 
1·::;1/\198;': .. 1 

I+SW932.2 

I+SW933-1 

!+SW933-2 
i 
j+SW935-, 

I
+SW93S-2 

+SW936-1 

+SW936-2 

+SW937-1 

+SW937-2 

+SW941 1 

+SW941-2 

+SW944-1 

I
·SW944-2 

+SW9452 
.S\.'Va45-~ 

+SW945-? 
+SW946-1 

·SW946-2 

+SW948-1 

.SW948-2 

+SW949-1 

+SW949-2 

+SW950-2 

!.SW951-1 

!+SW951-2 

i 
I+SW957-1 

I+SW957-2 

I 
I+SW958-1 

+SW958-2 

+SW96H 

+SW961-2 

Motorola 

11 

Moton)la 

Motorola 
'II 
Motorola 
TI 

Motorola 
TI 
Motorola 
TI 

MotorOla 
TI 

Mororold 
TI 
Motorola 
TI 

Motorola 
TI 
Molorola 
TI 
Motorola 

Motorola 
TI 
Motorola 

Motorola 
TI 
Mo!oroiil 
11 
Moto'ola 
TI 
~},OtOiC!3 

Tf 

Motorola 
11 

Motorola 

Motorola 
TI 

TI 

Ti 
Motor01a 
Motorola 
TI 

MotorOla 
TI 

Motorola 
Tl 
Motorola 
TI 

MolOlola 
TI 

Motorola 
Tl 
rv1ctorola 
TI 

Motorola 
TI 

Motorola 
1'1 

Motorola 

Motorola 

Motorola 
n 
Motoroia 

Motorola 
Ti 

Molorola 
1'1 

Motorola 

MCB52 
Mro<;? 

SN15852 
MCf.l56 

MC85E; 
SN15856 
Me95,) 
SN15955 
MC855 
SN15855 
MC930 
SN15930 
MC830 
SN1S8:30 
fir~C8.j;;: 

SN15932 
MC832 
5r'J': 5832 
MC933 
SN1 (5933 
MC833 
8N15833 
MC940 
SN j 59~5 

MC840 
SN15835 
MC936 

MC836 
Si~15836 

MC9'F 
SN 15937 
~}C~1:17 

SNi5837 ' 
MC94; 
SN15941 
MC841 
~Nl~,e41 

MC944 
S~,15,i44 

MC844 
SN' 5844 
SN15845 

SN15945 
MC84'5 
1\1(;946 
SN159413 

MC846 
SN15846 
MC948 
SN1S948 
Me8a8 
SN15848 
MCSa9 
5N15949 
r'AC849 
SN15849 
MC9~O 

SN15950 
MC850 
SN15850 
MC!),:,1 
51,,15951 

MC8~1 

S~J15851 

MG95? 
SN15957 
MCS5? 
SN~5857 

MCS5a 
SN15958 
MC858 
SN15858 
MC961 
SN15961 
MC861 

: .81,\>9£:12 

i 
i.1fij'), 

J ti004 

!.1006 

I:;~~~ 
1.1011 

1·1013 
1.1014 

/
1. 1015 
.1016 

1

+1017 
.1018 
+1019 

,.1020 

1•

1UL1 
.1024 

I 

'

+1025 
+1029 
.10a0 

'+1031 
'+1033 
1+1201 

1+ 1202 
1+1203 

1·1204 

1

'·1205 
.1206 
It' 2:;~ 

'

.'208 

'

.1209 

.'210 

1
+121.1 
.,2'3 

1
·1.214. 
.''')'1>::' 

1

+1216 
+1211 
.1;(18 

I::~:; 
I::::: 
1m!! 

TI 

rv'lntorcd21 

MOFlroia 

Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorol'.! 
Motorola 
MOlOrOla 

Moto'ola 
Motorola. 
Motorola 
Motu{o!a 
Motorola 
Motorola 
Molorola 
Motorola 
iVolor':lia 
Motorola 
MOlorola 
Motorola 

Motorola 
MotOrola 
M010rr)la 

Motorola 
/Vo'orola 
Motorola 
~,,~Qtora!3 

Motorola 
Motorola 
Mo:orota 

Motorola 

Motorola 
Motorola 
Motorola 

Motorola 
Motorola 

Synertek 

SYli03 
.3Yl103A 

SVl402 
SY1403 
SY1404 

SV21H02 
5\'21 :'02 

$'(2101 

5Y2102 . 

SY2111 

5Y2112 
SY2114 

SV2:l16A 

SY23168 
$'12533 
SY6502 

$Y6503 

$Y6504 

AMI 

, S;gnetlcs 
S:gnetlcs 
S:g~Ot;CS 

Fa .. child 
FcU:Cfl!id 
Signetics 
Fa,rchrld 

Signetics 
Signetics 
Signetics 
Signetics 
Fairchild 
intel 
T! 
Mostel< 
Mostei< 
SH]netlcs 
MOS 
R0G\~we!1 

MOS 
Rockwell 
MOS 

Bold face device numbers Indicate manufacturers data is prOVided in the Ie Master on the pages noted. 

sr\j~ 5862 
MeSS3 

MC1010 
r.J,C01 1 

I\~Ci011 

r\i1C~Ol ;1 

MC1015 
f'l1CiOi(i 

MC1C17 
MC1018 
MC1Cl19 

t>iCl025 
~v1C1029 

r\l1Cl030 

~'J1C~ 033 
~,~C12'J1 

MC1202 

MC12Q4 
~,\C1205 

11,1(;1208 

r\ti~~ ~ 209 

MC'?'(\ 
:'v1C1211 

MC1213 
MC1214 

MC1216 
Mel::"7 

MC1219 

MC1221 
MC1224 
MC1225 

MC1231 
MC12:i3 

S1103A 

$1 fG.3A 
110:1;\ 

1,03A 
2502 

2503 
2504 
3542 
2102L 
21L02 
2102 
21021 
2101 
21f02 
2111 

2112 
2114 

TMS4045 
MK3 1 (100 

MK34GOO 

MCSf)S02 

MCS6503 
R6'i{l'3 

MCS6504 
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Synertek (cont' d) 

SY6504 
SY6505 

SY6512 

SY6514 

SY6515 

SY6520 

SY6522 
SY6530 

SY6532 

Rockwell 
MOS 
Rockwell 
MOS 
Rockwell 
MOS 
Rockwell 
MOS 
Rockwell 
MOS 
Rockwell 
MOS 
MOS 
F30ckwell 
MOS 
Rockwell 

R6504 
MCS6505 
R6505 
MCS6512 
R65l2 
MCS6514 
R6514 
MCS6515 
R65l5 
MCS6520 
R6520 
MCS6522 
MCS6530 
R6530 
MCS6532 
R6532 

Teledyne Crystalonics 

CDR125 Siliconix 0125 

Teledyne Philbrick 

1321 

1322 

1323 
1324 
1430 
1431 
4551 

4552 

4856 

Datel 
Harris 
Datel 
Harris 
Harris 
Harris 
Datel 
Harris 
Datai 
Harris 
Datel 
Harris 
Datel 
Harris 

AM-4&2-2 
HA·2625 
AM-452-2 
HA·2525 
HA·27()5 
HA·2505 
AM-500C 
HA·2065A 
MXD-B07 
HI507A 
MX-1606 
Hi506A 
SHM-IC-t 
HA·2425 

Teledyne Semiconductor 

55. 
101 

Exar 
AD 
AMD· 
Fairchild 
Intersil 
Motorola 
National 
RCA 

XR2556 
AD101 
LM10l 
JlAl01 
LM10l 
LM10l 
LM101 
CA101 

Signetics LM101 
Silicon G SG101 
Silicomx 
TI 
Motorola 
Silicon G 
TI 
AMD 
Fairchild 
Intersil 
Motorola 
NatIOnal 
Raytheon 
Silicon G 
TI 
AMD 
Fairchild 
Intersli 
Motorola 
National 
Raytheon 
RCA 

, Signetics 
Silicon G 
TI 
AD 
Motorola 
RCA 
Silicon G 
AMD 
Fairchild 
Intersil 

LM10l 
LM101 
LM104 
SG104 
LM104 
LM105 
JlAl05 
LM105 
LM105 
LM105 
LM105 
SG105 
LM105 
LM107 
JlAl07 
lM107 
LM107 
LM107 
LM107 
CA107 
LM107 
SG107 
LM107 
AD10B 
LM10B 
CA10a 
SG10a 
LMlll 
JlAl11 
LMlll 

+ Discontinued 

--------~--------------------
+LMlll 

+LM124 

+LM139 

+LM201 

.LM204 

692 

680 
708 .LM205 

672 

664 

424 

424 
393 +LM207 

746 

.LM208 

.LM211 

.LM224 

.LM239 

.LM301 

+LM304 

Motorola 
. Raytheon 
RCA 
Signetics 
Silicon G 
TI 

Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
Raytheon 
RCA 
Silicon G 
TI 
AD 
AMD 
Fairchild 
Intersil 
Motorola 
National 
RCA 
Signetics 
Silicon G 

, TI 

Fairchild 
Motorola 
Raytheon 
Silicon G 
TI 
AMD 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
Slilcon G 
TI 

AMD 
Falrcnlla 
Intersil 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
National 
RCA 
Silicon G 
AMD 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
Motorola 
Raytheon 
RCA 
Signetlcs 
Silicon G 
TI 
Motorola 
Raytheon 
RCA 
Silicon G 
TI 

AD 
AMD 
Fairchild 
Intersil 
Motorola 
National 
RCA 
Signet,cs 
Silicon G 
TI 
Fairchild 
Motorola 

MLM111 
LM11l 
CA11l 
LMlll 
SGlll 
LM111 
LM124 
LM124 
CA124 
LM124 
SG124 
LM124 
LM139 
LM139 
CA139 
SG139 
LM139 
AD201 
LM201 
JlA201 
LM201 
LM201 
LM201 
CA201 
LM201 
SG201 
LM201 
JlA204 
LM204 
LM204 
SG204 
LM204 
LM205 
JlA205 
LM205 
LM205 
LM205 
LM205 
SG205 
LM205 

.LM207 
p.A207 
LM207 
LM207 
LM207 
CA207 
LM207 
SG207 
LM207 
LM20B 
LM20B 
CA20B 
SG20B 
LM211 
JlA2l1 
lM211 
LM211 
LM211 
LM211 
CA2l1 
LM211 
SG211 
LM211 
LM224 
LM224 
CA224 
LM224 
SG224 
LM224 
LM239 
LM239 
CA239 
SG239 
LM239 
AD301 
LM301 
;.tA301 
LM301 
LM301 
LM301 
CA301 
LM301 
SG301 
LM301 
JlA304 
LM304 

Raytheon 
Silicon G 
TI 

AMD 
Fairchild 
Intersil 
Motorola 
NatIOnal 
Silicon G 
TI 
AMD 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 
AMD 
Fairchild 
Motorola 
National, 
Signetics 
Silicon G 
AMD 
Fairchild 
Intersil 
Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
TI 

Motorola 
National 
Raymeon 
RCA 
Signetlcs 
S'l[con G 
TI 
National 
RCA 
Silicon G 
TI 
Fairchild 
Harris 
Harris 
National 
Harris 
National 

10 Harris 
Natior.al 

107 Harris 
National 
Harris 
National 

154 Harris 
National 

157 Harris 
National 

160 HarriS 
NatIOnal 

161 Harris 
National 

162 Harris 
National 

163 HarriS 
National 
Harns 
National 

173 Hams 
National 
HarriS 
National 

193 HarriS 
National 
Hams 
Harris 
~ational . 
National 
Hams 
National 
National 

LM304 
SG304 
LM304 
LM305 
JlA305 
LM305 
LM305 
LM305 
SG305 
LM305 
LM307 
JlA307 
LM307 
LM307 
LM307 
LM307 
CA307 
LM307 
SG307 
LM307 
LM308 
JlA308 
LM308 
LM308. 
LM308 
SG308 
LM311 
JlA311 
LM311 
LM311 
LM311 
LM311 
CA311 
LM311 
SG311 
LM311 
LM324 
LM324 
LM324 
CA324 

Llvt324 
8G;,~4 

LM324 
LM339 
CA339 
SG339 
LM339 
f-tA376 
HD54COO 
HD54C02 
MM54C02 
HD54C04 
MM54C04 
HD54C10 
MM54C10 
HD54Cl07 
MM54Cl07 
HD54C151 
MM54C151 
HD54C154 
MM54C154' 
HD54C157 
MM54C157 
HD54C160 
MM54C160 
HD54C161 
MM54C161 
HD54C162 
MM54C162 
HD54C163 
MM54C163 
HD54C164 
MM54C164 
HD54C173 
MM54C173 
HD54C192 
MM54C192 
1-I054C1 93 
MM54C193 
HD54C195 
HD54C20 
MM54C20 
MM54C200 
HD54C42 
M~54C42 

MM54C48 

1355 

The manufacturers report their devices can be used as direct replacements. 

+MM54C73 Harris 
National 

+MM54C74 Harris 
National 

.MM54C76 HarriS 
National 

.MM54C86 Harris 
National 

.MM54C89 HarriS 
National 

+MM54C95 HarriS 
National 

.MM74COO Harris 
National 
RCA 

.MM74C02 HarriS 
National 
RCA 

+MM74C04 Harris 
National 
RCA 

+MM74Cl0 Harris' 
National 
RCA 

.MM74Cl07 Harris 
National 

+MM74C14 National 
+MM74C151 Harris 

National 
+MM74C154 Harris 

NatIOnal 
+MM74C157 Harris 

NaMnal 
+MM74C160 Harris 

National 
.MM74C16~ Hams 

National 
.MM74C162 Harris 

Ndtlona, 
I+Mtv174C163 Har,IS 
i Nallonai 
.M1VI74C1ti4 Hams 

National 
.MM74C173 Harris 

National 
RCA 

+MM74C192 Harris 
National 
RCA 

.MM74Cl~3 Harris 
National 
RCA 

.MM74C195 Harris 
National 

.MM74C20 Harris 
National 
RCA 

.MM74C200 National 

.MM74C42 Harris 
National 
RCA 

+MM74C48 Harris 
National 

+MM74C73 Harris. 
National 

+MM74C74 Harris 
National 
RCA 

.MM74C76 Harris 
National 
RCA 

.MM74C86 Harr,s 
NatIOnal. 

.MM74C89 Harns 
National 

+MM74C95 Harris 

+TP1301 
HP1322 
HP301 
+TP32~ 

.1458 

Nationa' 
AD 
AD 
AD 
AD 
Exar 
Fairchild 
Harris 
Motorola 
Na\lona! 

Performance details often differ, so compare the specifications considering your requirements, 
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HD54C73 
MM54C73 
HD54C74 
MM54C74 
HD54C76 
MM54C76 
HD54C86 
MM54CB6 
HD54C89 
MM54C89 
HD54C95 
MM54C95 
HD74COO 
MM74COO 
CD4011 
HD74C02 
MM74C02 
CD4001 
HD74C04 
MM74C04 
CD4069 
HD74Cl0 
MM74Cl0 
CD4023 
HD74Cl07 
MM74Cl07 
MM74C14 
HD74C151 
MM74C151 
HD74C154 
MM7.4C154 
HD74C157 
MM74C157 
1-I074C160 
MM74C160 
HD74C161 
MM74Ci61 
HD74C162 
Mtv'174C162 
HD74C163 
MM74C163 
hD74Clb4 
MM74C164 
HD74C173 
MM74C173 
CD4076 
HD74C192 
MM74C192 
CD40192 
HD74C193 
MM74C193 
CD40193 
HD74C195 
MM74C195 
HD74C20 
MM74C20 
CD4012 
MM74C200 
HD74C42 
MM74C42 
CD4028 
HD74C48 
MM74C48 
HD74C73 
MM74C73 
HD74C74 
MM74C74 
CD4013 
HD74C76 
MM74C76 
CD4027 
H074C86 
MM74C86 
HD74C89 
MM74C89 
h074C95 
MM74C95 
AD509 
AD509 
AD507 
AD!507 
XR1458 
}J.A1458 
HA·2655 
MC145B 
LM1458 

1352 

1355 

1352 

704 

2043· 
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Teiedyne Semiconductor 
(cont'd) 

+1458 

.556 

1

·558 
.709 

I 

1·,,0 

.741 

.747 . 

.748 

.8700 

.8701 

.8702 

I 8750 

Raytheon PC 1 <158 
RCA CA1458 

3'8' H:~iIC!) 
SIi:con G 
Ii 

~v1t)t(jfOla 

l\ia~lol;a: 

RCA, 

S,\,cor, G 
TI 
E>.ar' 
Motorola 
National 
Silicon G 

Exar 
Motorola 
Silicon G 
TI 

Silicon G 
Fa,rchl!d 

Raytheon 
Signet;cs 
n 
Fairchild 
Motorola 
NatIOnal 

Raytheon 
RCA 

Signetics 
Silicon G 

Fairchild 
rv10~0~oid 

Nallonal 
Ray!neon 
PC,4 

S;I"'on G 
TI 

AMD 

Intersil 
Motorola 
Naiionai 
Raytneon 
Signelics 
Silicon G 
Ti 
AD 
AMD 
Fairchild 
lntersil 
Motorola 
National 
Raytheon 
RCA 

Signotics 
SIlicon G 

AMD 

Motorola 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
Intersil 
Motorola 
National 
Raytheon 

RCA 
Signetics 
TI 

Datel 
Datel 
Datel 
Datel 

SG1458 

MC1458 

f1.A1558 

HA.·2eSO 
MC~ G58 

LM~ 558 

CA'458 

SG1558 

MC1558 

XR555 
MC1455 
LM555 
SG555 

NES55 

SE555 

XR556 
MC3456 

5G556 
NE556 

SE5"6 
SG558 
p/l.709 

~ .. 1C1709 
RC709 

p.A709 

",A709 
",A71 0 

MC1710 
[MilO 

Re7l0 
CAl'O 
FA710 
SG7 1 0 

FA7l0 

f1.A711 
MCl71i 
LM711 
MC711 

CA7l1 

SG711 
IlA7l1 

723 

723 
MC1723 

LM723 
RC7<,3 

",A723 
SG723 
IJ.A723 
AD741 

741 

f1.A741 
741 
MC1741 
Uv1741 
RC741 
CA741 

p.A741 
SG741 
p.A741 

747 
MC1747 
LM747 

RC747 
CA747 
p.A747 

SG747 
748 
MC1748 
LM748 
RC748 
CA748 
p.A748 

f,lA748 
ADC-EK8B 

ADC·,EK10B 
ADC-EK12B 

ADCEK12D 

• Discontinued 

9400C Date: 

Telefunken 

TCA830 
TC)4,108C! 

TDA440 

TU723 

704 TL3723 

SGS 

P!essey 
SGS 
S'G'H2:,CS 
S;gn8tiGs 

VFQ·1 

TCA830 
If_I\.)/~?04 

TDA440 

TDA440 
;.tP2'3 
iJA723 

Texas Instruments 

~lA702 

f,lA709 

p.A710 

p.A711 

f1.A723 

)J.A733 

JlA747 

Fal~clli1d 

Motorola 
Raytheon 

Fairchild 
Motorola 
Ndtiona; 
Raytheon 

S,gnetlcs 
Fairchild 
Motorola 
National 
Raytheon 

SlQ0etics 
Silicon G 
FairChild 
Motorola 
National 
RflythpO" 

Signetics 
Silicon G 
AMD 
Fairchild 
I"'ers!! 
MotorOla 
National' 
,Raytheon 

RCA 

Signetics 
Silicon G 
AMD 
Fairchild 
Motorola 
'''dllVllcti 

Ray\neon 

S,g')etics 
Slilcon G 
AMD 
Fairchild 
Intersil 
Motorola 
National 
PMI 

Raytheon 

RCA 

Signetics 
Silicon G 
AMD 
Fairchild 
Molorola 
National 
PMI 

Raytheon 

RCA 
S!iicon G 
AMD 
Fairchild 
interSl1 
MotorOla 
National 
Raylhi:)on 

11A702 
MC1712 

RC702 
RV702 

f1. A109 

MCl709 
LM709 

RC709 

. RMl09 
IlA709 

f1.A71 0 
MC1710 

LMf'10 

RC7l0 
RM710 
pA7,O 

SG710 

f1.Al11 
MC1711 
LM711 
RC711 

f1.A7 1 1 
SG711 
723 
]J.A723 

723 
MC1l23 
L~-"723 

RC723 
RM723 

CA723 
]J.A723 

8G723 
733 

f1.A733 
MC1133 
LlVI( ..JJ 

MC733 
RM733 

pA733 

SG733 

741 

f1.A741 
741 

MC1741 
LM741 

OP·02 
PM741 
55S741 
RC741 
RM741 

CA741 
}lA741 

SG741 

747 

JJ.A74 I 
MC1747 
LM747 
PM747 
S55747 
RC747 
RM747 
CA747 
SG747 
748 

_ flA748 
748 
MC1748 
LM748 

RC748 

839 

839 
839 

844 
844 

nCA CA748 
S'S,)!"!';;S )JA 7/lfl 

Slgnetics 

S,Qnet,cs 

777 
S(~7'77 

)J.A78L02 

]J.A78L05 
1'1I78LI)I') 

)J.f\78L08 

'S'gne1Ics uA7BL12 
S:(H'8t:CS ,;;.A7BL 15 

}lA78M05 S,gnetics ]J.A78M05 
p A 78\~06 Sic;:·,r;,tGS }J- ,\ 78~,~06 

f1.A7805 
}lA7806 

,lA7B08 

ilA78 12 
p.A7815 

f1.A7B16 
f1.A7824 

IlA79M05 

}lA/\:lMUb 

f1.A79M08 

/lA79M12 
f1.A79M15 

IlA79M24 

flA7905 

f1.A7906 
uA7908 

/lA7912 

f1.A79i8 
f1.A7924 
LF155 

LF156 

LF157 

LF255 

l.F256 

LF257 

LF355 

SignetiCs 
Signetics 
Signetlcs 
S'gnetlCS 
Signetics 

S,gnetics 
Signetics 

S'gnet.lcs 
Slgnet;cs 
S!gnetir:s 

'S!gnetics 
S!gnetics 
S,gnetlcs 

SlgneTiCs 
Siqnetics 
S,gnetlcs 
Slqnetlcs 
S'i)f!eliCS 

Signetics 
AMD 
FairChild 

Motorola 
National 
PMI 
Raytheon 
5'gnetics 
AMD 
Fairchild 
!nter$ll 
Motorola 
National 
PMI 
Raytneon 
Signetlcs 
AMD 
Falrchlid 
lntersi! 
\Aotoro~a 

National 
PMI 
Raytheon 
Slgnetics 

AMD 
ttairchild 

In'erSIl 
Motorola 
National 
PMI 
Raytheon 
S,gnetics 
AMD 
fairchIld 
Intersil 

Motorola 
National 
PMI 
Rayth80n 

S'gnetics 
AMD 
Fairchild 
Intersil 
Motorola 
National 
PMI 
Raytheon 
Signetics 
AMD 
Fairchild 
Intersil 
r-J.ot0rola 

IlA7805 

f1.A7806 
1J!>7808 
p.A7B12 

f1.A7815 

f1.7818 
jlA7B24 

f1.A79M05 

~IAi1:iM06 

f1.A79M08 
f1.A79M12 
pA79M15 

ull79M24 

}lA7905 
gA7906 

uA7908 
}lA7912 

f1.A7918 

IlA7924 
LF1SS 

f1..AF155 

LF155 

LF155 
PM155 
LF155 
LF155 

LF156 

iJ.AF156 
LF1'56 

LF156 

LF156 
PM156 
LF156 
LF156 

LF151 

/lAF157 
LF157 
LF15? 
LF157 
PM157 
LF157 
LF157 
LF255 

f1.AF255 
LF255 
LF255 

LF255 
PM255 
LF255 

LF255 
LF256 

j-'Ar256 
, l.F256 

LF256 

LF256 
PM256 
LF256 
LF256 
LF257 

IlAF257 
LF257 
LF257 
LF257 
PM257 
LF257 

LF257 
LF355 

"AF355 
LF355 

LF355 

I 

I 
786

1

1 

871 

I 

J 
877 

LF355 

LF356 

LF357 

LM101 

LM104 

LM105 

LMl:)6 

LM107 

LM108 

LM111 

7861 LM118 
.. 2

1 

LM301 

I 
786\ 

871 I ~::: 
~~ I 

786 
882 

LM306 

LM307 

LM308 
LM311 

Bold face device numbers indicate manufacturers data i,s prOVided in the Ie Master on the pages noted. 

2044 

PMI PM355 
"'lavtreon LFl55 
S':j'"1et,cc:' 
p.MD 

Fairchild 

Motorola 
National 
PM! 

RavtJ-,eon 
S:qnel,e'l 

p,t..F356 
; 1"~4t;F, 

l.F356 
LF356 
PM1<;f) 

I.F3f)6 

A'J"J J3:< 
Fairchild "AF357 

National 
PMI 
Raytheon 
Signetics 
AMD 
Fairchild 
Intersli 
Motorola 
National 
RCA 
Signetlcs 
Silicon G 
Motorola 

5"'con G 
AMD 
InterSI! 
Motorola 
National 
Raytheon 
Silicon G 
;.)/.,: 
AMD 
Faircl'ild 
Intersil 

Motorola 
Natl()nili 
Raytneon 
RCA 

Signetics 
Silicon G 
AMD 
AMD 

InterSl1 
National 
Raytheon 
RCA 
Signetics 
Silicon G 
AMD 
AMD 

Fllirch.id 
!ntersd 
Motorola 
National 
f~aytheon 

RCA 
Signet,cs 
Slilcon G 
Fairchild 
Motorola 
Silicon G 

Fairchild 
Inters,l 

Motorola 
Raytheon 
Sliicon G 
AMD 
AMD 
Fairchild 
Intersil 
Motorola 
National 
Raytheo:, 
RCA 
Signetics 
Silicon G" 

AMD 
AMD 
Fa:rchid 

LF357 

LF357 
PM357 
LF357 
LF357 

LM101 
.uA10~ 

,LM101 

LM101 

l_M101 
CA1C1 
LM10i 
8G101 

LM104 
SG104 
LMI05 
LM105 

LMi05 
LM105 
LM105 

SG105 

LM107 

}lA107 
L.M107 
LM107 
[Mi07 

LM107 
CA107 
LM107 
SG107 

LM108 
LM111 

lMl11 
LM111 
LM111' 

CAll1 

SGlil 
LM118 

LM301 

fl A301 
LM301 

LM301 
LM301 

L.M301 
CA301 

LM301 
SG301 
pA304 
LM304 
SG304 
:"'M305 

f1. A305 
LM305 

LM305 

LM305 

SG305 
LM306 
LM307 

f1.A307 

LM307 
LM307 
LM~107 

LM307 
CA307 

LM307 
SG307 

LM308 
LM31l 

785 
871 

786 
B77 

786 
882 

Ie MASTER 1978 
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Texas Instruments (cont'd) 

LM3ll 

LM318 
LM340-12 
LM340-15 
LM340-18 , 
LM340-24 
LM340-5 
LM340-6 
LM340-8 
LM376 
MC1458 

intersil 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
AMO 
National 
National 
National 
Natlon!!1 
National 
National 
National 
Fairchild 
Exar 

LM311 
LM311 
LM311 
CA3ll 
LM311 
SG311 
LM318 
LM34o-12 
LM34o-15 
LM340-18 
LM34o-24 
LM340-5 
LM340-6 
LM340-8 
J.lA376 
XR1458 

Fairchild J.lA 1458 
Harris HA·2655 
Motorola MC1458 
National 
PMI 

Raytheon 

RCA 
Signetics 
Silicon G 

MC1489A Signetics 

LM1458 
OP·14 
5551458 
RC1458 
RC4558 
CA1458 
MC1458 
SG1458 
MC1489A 
XR1558 MC1558 Exar 

NE555 

NE556 

RC4136 

RC4558 

RM4136 

RM4558 

SE555 

10104 
10105 
10106 
10107 
10109 
10110 

Fairchild fLA 1558 
Harris HA-2650 
Motorola MC1558 
National LM 1558 
PMI PM1558 

Raytheon 

RCA 
Silicon G 
AMO 
Exar 
Fairchild 
Intersll 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
Exar 
Fairchild 
Motorola 
Silicon G 
Exar 
Raytheon 
Exar 
Motorola 
Raytheon 
Exar 
Raytheon 
Exar 
Motorola 
Raytheon 
AMO 
Exar 
Intersi! 
Motorola 
Raytheon 
RCA 
Signetics 
Silicon G 
Exar 
Exar 
Exar 
Motorola 

5SS1558 
RM1558 
RM4558 
CA1558 
SG1558 
NE555 
XR555 
p.A555 
NE555 
MC1455 
RC555 
CA555 
NE555 
SG555 
XR556 
fLA556 
MC3456 
SG556 
XR4136 
RC4136 
XR4558 
MC4558 
RC4558 
XR4136 
RC4136 
XR4558 
MC4558 
RM4558 
SE555 
XR555M 
SE555 
MC1555 
RM555 
CA555/ 
SE555 
SG555 
XR1524 
XR2524 
XR3524 
MC10101 

Motorola MC10102 
NEe America 
Plessey 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 

p.PB10142 
SP10142 
MC10104 
MC10105 
MC10106 
MC10107 
MC10l09 
MC10l10 

t Discontinued 

806 
806 
806 
806 
806 
806 
806 

704 

844 
844 

704 

844 
844 

:~:cturer I ~~~~ement Device IC Master 
Page 

tSN10ll1 
tSN10115 
tSN10116 
tSN10117 
tSN10118 
tSN10119 
tSN10121 
tSN10130 
tSN10131 
tSN10133 

SN10140 

SN10144 

SN10147 
SN10148 

Motorola MC10111 
Motorola MC10115 
Motorola MC10116 
Motorola MC10117 

'Motorola MC10118 
Motorola MC 10119 
Motorola MC10121 
Motorola MC10130 
Motorola MC10131 
Motorola MC10133 
Plessey SP10140 

/Signetics 101't0 
Motorola MC10144 
NEe America J.lPB10144 
Plessey SP10144 
Raytheon RC10144 
Signetics 10144 
Fairchild Fl0405 
Hitachi .H010148 
NEe America fLPB10148 
Plessey SP10148 
Signetics 10148 

SN10160 ,Motorola MC10160 
tSN10161 Motorola MC1916L 

SN10164 'Fairchild Fl0164 
Hitachi 
Motorola 
NEC America 
Plessey 
Signetics 

SN10174 Fairchild 

SN10175 
SN10179 

tSN1018l 
SN151800 

SN151801 

SN151802 
SN151803 
SN151804 
SN151805 
SN151806 
SN151807 
SN151808 
SN151809 
SN151810 
SN151811 
SN151812 
SN151820 
SN151900 
SN151901 
SN151902 
SN151904 
SN151905 
SN151906 
SN151907 
SNi51908 
SN151909 
SN151910 
SN151911 
SN151912 
SN151920 
SN158093 

Hitachi 
Motorola 
NE'e America 
Plessey 
Signetics 
Motorola 
Motorola 
Motorola 
Motorola 
National 
Motorola 
Nati.onal 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
National 

H010164 
MC10164 
J.lPB10164 
SP10164 
10164 
Fl0174 
H010174 
MC10174 
J.lPB10174 
SP10174 
10174 
MC~0175 
MC10179 
MC10181 
MC1800 

0"1800 
MC1801 
OM1801 
MC1802 
MC1803 
MC1804 
MC1805 
MC1806 
MC1807 
MC1808 
MC1809 
MC1810 
MC1811 
MC1812 
MC1820 
MC1900 
MC1901 
MC1902 
MC1904 
·MC1905· 

SN158094 Motorola 
National 

SN158097 Motorola 
National 

SN158099 Motorola 
National 

SN15830 Hitach1 
Motorola 
National 

MC1906 
MC1907 
MC1908 
MC1909 
MC1910 
MC1911 
MC1912 
MC1920 
MC853 
DM9093 
MC856 
DM9094 
MC855 
DM9097 
MC852 
DM9099 
H02204 
MC830 
DM930 
MC831 
h02201 
MC832 
OM932 
H02202 
MC833 
OM933 

SN15831 Motorola 
SN15832 Hitachi 

Motorola 
National 

SN15833 Hitachi 
Motorola 
National 

ALTERNATE SOURCE bIR"""!,""'-~' 
Manufacturer I Replacement 
DeYic:e Source Device 

SN15834 
SN15835 

SN15836 

SN15837 

SN15838 
SN15844 

SNl5845 

SN15846 

SN15848 

SNl5849 

SNl5850 
SN15851 
SN15857 

SN15858 

SN15861 

SN15862 

SN15863 

SN159093 

SN159094 

SN159097 

SN159099 

SN15930 

SN15931 

SN15932 

SN15933 

SN15934 

SN15935 

SN15936 

SN15937 

SN15938 
SN15944 

SN15945 

SN15946 

SN15948 

SN15949 

SN15950 

SN15951 

SN15957 
SN15958 
SN15961 

SN15962 

SN15963 

SN29000 
SN29001 

SN29002 

Motorola 
Motorola 
National 
Hitachi 
Motorola 
National 
Motorola 
National 
Motorola 
Hitachi 
Motorola 
National 
Hitachi 
Motorola 
National 
Hitachi 
Motorola 
National 
Motorola 
National 
Motorola 
National 
Motorola 
Motorola 
Motorola 
National 
Motorola 
National 
Motorola 
National 
Hitachi 
Motorola 
National 
Motorola 
National 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 

. Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Motorola 
Motorola 
Raytheon 
Motorola 
Raytheon 
Motorola 
Raytheon 
Fairchild 
Fairchild 
In 
In 

MC834 
MC840 
OM935 
H02206 
MC836 
OM936 ' 
MC837 
OM937 
MC835 
H02209 
MC844 
OM944 
H02205 
MC845 
OM945 
H02203 
MC846 
OM946 
MC848 
OM948 
MC849 
OM949 
MC850 
MC8S1 
MC857 
OM957 
MC858 
OM958 
MC861 
OM961 
H02207 
MC862 
OM962 
MC863 
OM963 
MC953 
RM993 
MC956 
RM994 
MC955 
RU997 
MC952 
RM999 
MC930 
RM930 
MC931 
RM931 
MC932 
RM932 
MC933 
RM933 
MC934 
RM934 
MC940 
RM935 
MC936 
RM936 
MC937 
RM937 
MC935 
MC944 
RM944 
MC945 
RM945 
MC946 
RM946 
,MC948 
RM948 
MC949 
RM949 
MC950 
RM950 
MC951 
RM951 
MC957 
MC958 
MC961 
RM961 
MC962 
RM962 
MC963 
RM963 
9000 
9001 
In900l 
In9002 

lC Master 
Page :::cturer I ~~:ement Device 

SN29002 
SN29003 

SN29004 
SN29005 

SN29006 
SN29008 

SN29009 

SN29012 

SN29016 

SN29024 
SN29300 

SN29301 

SN29308 

SN29309 

SN29310 

SN29311 

SN29312 

SN29316 

SN29318 

SN29322 

SN29334 
SN29601 

SN29602 

SN39000 
SN39001 
SN39024 
SN39300 
SN39301 

SN39308 
SN39309 

SN39310 
SN39311 
SN39312 

SN39316 
SN39318 
SN39322 
SN39334 

• SN39601 
SN39602 
SN429301 

tSN52L022 
tSN52L044 

'tSN52101 
SN52104 

tSN52105 
tSN52106 
tSN52107 
tSN52108 

National 
In 
National 
National 
In 
National 
National 
In 
National 
ITT 
National 
ITT / 
National 
In 
National 
National 
AMO 
National 
Raytheon 
AMD 
Fairchild 
National 

AMD 
Fairchild 
Raytheon 

AMD 
Fairchild 
National 
AMO 

. National. 
Raytheon 
AMD 
National 
Raytheon 
AMO 
In 
National 
Raytheon 

AMD 
National 
Raytheon 
AMO 
National 
AMO 
National 
National 
AMO 
In 
Motorola 
National 
RaytheOn 
National 
Raytheon 
Fairchild 
Fairchild 
National 
National 
Fairchild 
National 
Fairchild 
Fairchild 
National 
National 
National 
Fairchild 
National 
National 
National 
National 
National 
National 
National 
iTT 
Tl 
TI 
TI 
TI 
TI 
TI ~ 

TI 
AMD 
Intersll 
Motorola 

OM9002 
ITT9003 
DM9003 
OM9004 
ITT9005 
OM9005 
OM9006 
In9008 
OM9008 
ITT9009 
OM9009 
In9012 
OM9012 
ITT9016 
DM9016 
OM8024 
930Q 
OM8300 
RM9300 
9301 
9301 
OM8301 
OM9301 
9308 
9308 
RC9308 
RM9308 
9309 
9309 
OM8309 
9310 
OM8310 
RM9310 
9311 
OM8311 
RM9311 
9312 
In93i2 
OM8312 
RC9312 
RM9312 
9316 
DM8316 
RM9316 
9318 
OM8318 
9322 
DM8322 
OM8334 
9601 
In9601 
MC9601 
OM8601 
RF9601 
OM8602 
RM9322 
9000 
9001 
OM9024 
OM9300 
9301 
OM9301 
9308 
9309 
OM9309, 
OM9310 
OM9311 
9312 
DM9312 
DM931!? 
DM9318 
DM9322 
DM9334 
OM9601 
OM9602 
ITT9301 
TL022M 
TL044M 
LM101 
LM104 
LM105 
LM106 
LM107 
LM108 
LM108 
LM108 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Page 

Texas instruments (cont'd) 

.SN52108 National 
Raytheon 
RCA 

.SN52109 TI 
SN52110 AMD 

.SN52111 

.SN52118 
SN52197 

.SN52506 

.SN52510 

.SN52514 
• .sN52555 
.SN52558 
.SN52702 

Intersi! ' 
M()torola 
National 
Silica:, G 
TI 
T! 
Signetics 
T1 
TI 
TI 
TI 
TI 
TI 

.SN52702A II 

.SN52709 TI 

.SN52710 TI 

.SN52711 TI 

.SN52723 TI 

.SN52733 TI 

'

.SN52741 n 

.SN52747 Ti 

.~N"'?74A TI _. ~--. "-

.SN52771 S,gnatlcs 

.SN52777 TI 

.SN~2810 TI 

.SN52811 TI 

.SN52820 TI 
SN54Hoo Fairchild 

ITT 
National 
Raytheon 
Signetics 

SN54H01 Fairchild 

ITT 
National 
Raytheon 
Signetics 

SN54H04 Fairchild 

ITT 
NatIOnal 
Raytheon 
Signetics 

SN54H05 Fairchild 

In 
National 
Raytheon 
Signetics 

SN54H10 Fairchild 

ITT 
National 
Raytheon 
Signetics 

SN54Hl01 Fairchild 

Signetlcs 
SN54Hl02 Fairchild 

Signetics 
SN54H103 Fairchild 

National 
Signelics 

SN54H106 Fairchild 

National 
Signetics 

SN54Hl08 Fairchild 

National 
Signetlcs 

SN54Hl1 Fairchild 
!TT 

• Discontinued 

LM108 
LM108 
CA108 
SG1(lfcl 

LM1C9 
LM110 
LM1 1 0 
LM110 
LM110 
8:3110 
LM111 
,.M1Hl 
88291 
TL506 
TL510 
TL514 
SE555 
MC1558 
Tl702 

IlA702 
jJ.A709 
TL710 
jJ.A711 
jJ.A723 
).lA733 
J-lA741 
!lA747 
.,A748 

MC1556 
IJ.A777 
TL810 
TL811 
TL820 
54HOO 
9Hoo 
ITT54HOO 
DM54Hoo 
54HOO 
54Hoo 
54H01 
9H01 
ITT54H01 
DM54H01 
54H01 
54H01 
54H04 
9H04 
ITT54H04 
DM54H04 
54H04 
54H04 
54H05 
9H05 
IHS4H05 
DM54H05 
54H05 
54H05 
54H10 
9H10 
ITT54HiO 
DM54Hl0 
54H10 
54H10 
54H101 
9H101 
54H101 
54H102 
9H102 
54H102 
541-1103 
9Hi03 
DM54H103 
54Hl03 
54Hl06 
9H106 
DM54Hl06 
54Hl06 
54H108 
9HiOS 
DM54Hl08 
54Hl08 
54Hl1 
ITT54Hl1 

Manl#acturer i Replacement 
Device. ! Source Device 

Ie Master 
Page 

SN54H11 

SN54Hi5 

SN54H183 

SN54H20 

SN54H21 

SN54H22 

SN54H30 

I SN54H40 

SN54H50 

I SN54H51 

SN54H52 

SN54H53 

I 
I 

SN54H5·~ 

I 
I 

I 
SN54H55 

, 
I SN54H60 

I 
I 
I 

SN54H61 

I 
SN54H62 

SN54H71 

SN54H72 

SN54H73 

Nationa! 
Raytheon 
Signetlcs 
Fa,rchild 
liaytheon 
Fairchild 

Fairchild 

ITT 

National 
Raytheon 
S;Qne!;c~, 

F<'l:rchild 

ITT 
National 
Signat:cs 
Fairchild 

National 
Raytheon 
Signetlcs 
F-alrcnlid 

iTT 
National 
81gnetlcs 
Fairchild 

ITT 
National 
Rayiheon 
Signetics 
Fairchild 

IT!" 

National 
Signetics 
Fairchild 

ITT 
National 
Signetics 
Fairchild 

National 
Signetics 
Fairchild 

ITT 
National 
Signetics 
Fai(cn;!d 

In 
National 
Slgnetics 
Fairchild 

National 
Signetics 

' Faircn:ld 

ITT 
National 
Signetics 
Fairchild 

National 
Signetics 
Fairchild 

NaMnal 
Signetics 
Fairchild 

National 
Signetlcs 
Fairchild 

lIT 
National 
Signetics 
I=a.rehild 

D~~~54H11 

54Hl ' 
54H: 1 

54H15 
54H15 
54H183 
9:lHH13 
54H20 
9H20 
ITT54H20 
OM54H20 
54H20 
54H20 
54H21 
9H21 

ITT54H21 
DM54H21 
54H21 
54H22 
9H22 
DM54H22 
54H22 
54H22 
54H30 
9H30 
ITT54H30 
DM54H30 
54H30 
54H40 
9H40 
iTT54H40 
DM54H40 
54H40 
54H40 
54H50 
9H50 
:TT54H50 
DM54H50 
54H50 
54H51 
9H51 
ITT54H51 
DM54H51 
54H51 
54H52 
9H52 
DM54rl52 
54H52 
54H53 
9H53 
ITT54H53 
DM54H53 
54H53 
541-";54 
9H54 
In54H54 
DM54H54 
54H54 
541155 
9H55 
DM54H55 
541-155 
54H60 
9H60 
:TT54H60 
DM54H60 
54H60 
54H61 
9H61 
DM54H61 
54H61 
54H62 
9H62 
DM54H62 
54H62 
54H71 
9H71 
DM54H71 
54H71 
54H72 
54H73 
9H72 
ITT54H72 
DM54H72 
54H72 
54H73 

j 

I 
I 

I 
I 

I 
I 

I 

Manufacturer I Replacement IC Master 
Page Device ; Source Device 

SN54H73 Fairc"'l!d 
ITT 
Nalional 
S'gnetics 

SN54H74 Fairchild 

iTT 

N;'Ilional 
Raytheon 
Signetics 

SN54H76 Fairchild 

National 
Signetics 

SN54H78 Fairchiid 

National 
SN54H87 Fairchild 

SN54lS00 Fairchild 
Motorola 
National 
Raytheon 
Signeiics 

SN54LSOl Fairchild 
National 
Raytheon. 
Signetics 

SN54LS02 Fairchild 
Motorola 
National 
Raytheon 
SIQnetlcs 

SN54LS03 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS04 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS05 Fairchild 
Motorola 
National 
Raytheon 
Signetlcs 

SN54LS08 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS09 Fairchi!d 
Motorola 
National 
Raytheon 
Signetlcs 

SN54LS10 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS107 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS109 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS11 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS112 FatrChild 
National 
Raytheon 
Signetics 

SN54LS113 Fairchild 
National 
Raytheon 
Signetics 

9H73 
ITT54H73 
DM54H73 
54H73 
54H74 
9H74 
ITT54H74 
DM54H74 
54H74 
54H74 
54H76 
9H76 
DM54H76 
54H76 
54H78 
9H78 
DM54H78 
54H87 
93H87 

.54LSOO 
SN54LSOO 
DM54LSOO 
54LSoo 
54LSOO 
54LSOl 
DM54LSOl 
54LS01 
54LS01 
54LS02 
SN54LS02 
DM54LS02 
54LS02 
54LS02 
54LS03 
SN54LS03 
DM54LS03 
54LS03 
54LS03 
54LS04 
SN54LS04 
:>M54LS04 

·54LS04 
54 LS04 
54LS05 
SN54LS05 
DM54LS05 
54LS05 
54LS05 
54LS08 
SN54LS08 
DM54LS08 
54LS08 
54LSC8 
54LS09 
SN54LS09 
DM54LS09 
54LS09 
54LS09 
54LS10 
SN54LS10 
DM54LS10 
54LS10 
54LS10 
54LS107 
SN54LS107 
DM54LS107 
54LS107 
54LS107 
54LS109 
SN54lS109 
DM54LS109 
54LS109 
54LS109 
54LSl1 
SN54LS11 
DM54LS11 
54LS11 
54LS11 
54LS112 
DM54lSi12 
54LS112 
54LS112 
54LS113 
DM54lS113 
54LS113 
54LS113 

I 

Manufacturer I Replacement IC Master 
Device ' Source Device Page 

SN54LS114 FairchIld 
Motorola 
Nalional 
Raytheon 
Signatics 

SN54LS12 Fairchild 
National 
Raytheon 
Signetics 

54LS114 
SN54LS114 
DM54LS114 
54lS114 
54lS114 
54LS12 
DM54LS12 
54LSi 2 
54LS12 
DM54lS122 I SN54LS122 National 

Raytheon 
SN54LS123 AMD 

National 
Raytheon 

54LS122 2751 

SN54LS125A Fairchild 
National 
Raytheon 
Signetics 

SN54LS126A Fairchild 
Motorola 
National 
Raytheon 
Signatics 

SN54LS13 Motorola 
National 
Raytheon 
Signetics 

SN54LS132 Fairchild 
Motorola 
National 
Signetics 

SN54LS 136 Fairchild 
Motorola 
Raytheon 
Signetics 

SN54LS138 AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS139 AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS14 Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS148 AMD 
SN54LS15 Fairchild 

Motorola 
National 
Raytheon 
Signetlcs 

SN54LS151 AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54l.S152 Fairchild 
Motorota 
Raytheon 

SN54LS153 AMD 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SN54LS155 Fairchild 
Motorola 
National 
Raytheon 

SN54LS 156 Fairchild 
Motorola 
National 
Raytheon 

SN54LS157 AMD 
Fairchild 
Motorola 

SN54LS123 
DM54lS123 
54LS123 
54L.S125 
DM54lS125 
54lS125 
54LS125 
5418126 
8N54lS126 
DM54lS126 
54LS126 
54LS126 
SN54L.S13 
DM54LS13 
54LS13 
54LS13 
54l.S132 
SN54lS132 
DM54LS132 
54LS132 
54LS136 
SN54LS136 
54LS136 
54LS136 
SN54LS138 
54LSi38 
SN54LS138 
DM54LS138 
54LS138 
54LS138 
SN54LS139 
54LS139 
SN54LS139 
DM54LS139 
54LS139 
54LS139 
74LS139 
54LS14 
SN54LS14 
DM54LS14 
54LS14 
54LS14 
SN54LS148 
54LS15 
SN54LS15 
DM54LS15 
~4LS15 

54LS15 
SN54LS151 
54lS151 
SN54LS151 
DM54LS151 
54LS151 
54LS151 
54LS152 
SN54LS152 
54LS152 
SN54lS153 
54LS153 
SN54LS153 
DM54lS153 
54LS153 
54LS153 
54LS155 
SN54LS155 
DM54lS155 
54LS155 
74LS155 
54LS156 
SN54lS156 
DM54LS156 
54LS156 
SN54LS157 
54lS157 
SN54LSi57 

275 

264 

264 

I 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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AL TERNATE SOURCEDIRECTORY:~ 
Ibnufacturer I RepIecement IC Muter Manufacturer I Replacement ICMmer =~ I ::,:ement Device 

IC Master , Manufacturer I Replacement 
DevIce Sowce DevIce Page DevIce Source· DevIce Page Page Device . Source . Device 

Texas Instruments (cont'd) SN54LS192 Fairchild 54LS192 SN54LS26 Raytheon 54LS26 SN54LS375 Signetics 54LS375 
Motorola SN54LS192 Signetics 54LS26 SN54LS377 AMD SN54LS377 
National DM54LS192 SN54LS261 Raytheon 54lS261 284 SN54LS378 AMD SN54LS378 

SN54LS157 National DM54LS157 Raytheon 54LS192 Signetics 54LS261 SN54LS379 AMD AM25LS08 
Raytheon 54LS157 Signetics 54LS192 SN54LS266 Fairchild 54LS266 SN54LS379 
Signetics 54LS157 SN54LS 193 AMD SN54LS193 Motorola SN54LS266 SN54LS38 Fairchild 54LS38 

SN54LS 158 AMD SN54LS158 Fairchild 54LS193 Raytheon 54LS266 Motorola SN54LS38 
Fairchild 54LS158 \ Motorola SN54LS193 Signetics 54LS266 National DM54LS38 
Motorola SN54LS158 National DM54LS193 SN54LS27 Fairchild 54LS27 Raytheon 54LS38 
National DM54LS158 Raytheon 54LS193 Motorola· SN54LS27 Signetics 54LS38 

Raytheon 54LS158 Signetics 54LS193 National DM54LS27 SN54LS381 AMD SN54LS381 
Signetics 54LS158 SN54LSl94A AMD SN54LSl94A Raytheon 54LS27 SN54LS384 AMD AM25LS14 

SN54LS160 AMD SN54LS160 Fairchild 54LS194 Signetics 54LS27 SN54LS384 
Fairchild 54LSl60 Motorola SN54LS194 SN54LS273 AMD SN54LS273 SN54LS385 AMD AM25LS15 
Motorola SN54LS160 Raytheon 54LS194A SN54LS279 Fairchild 54LS279 SN54LS385 
National DM54LS160 SN54LS195A AMD SN54LS195A Motorola SN54LS279 SN54LS386 Raytheon 54LS386 
Raytheon 54LS160 Fairchild 54LS195 National DM54LS279 Signetics 54LS386 

SN54LS161 AMD SN54LS161 Motorola SN54LS195 Raytheon 74LS279 SN54LS390 Fairchild 54LS390 
Fairchild 54LS161 Raytheon 54LS195A Signetics 54LS279 SN54LS393 Fairchild 54LS393 
Motorola SN54LS161 Signetics 54LS195A SN54LS28 Raytheon 54LS28 SN54LS395 Fairchild 54LS095 
National DM54LS161 SN54LS196 Fairchild 54LS196 Signetics 54LS28 National DM54LS395 
Raytheon 54LS161 Motorola SN54LSl96 SN54LS280 Fairchild 54LS280 Raytheon 54lS395 

Signetics 54LS161 National DM54LS196 SN54LS281 AMD SN54LS281 Signetics 54LS395 
SN54LS162 AMD SN54LS162 Raytheon 54LS196 SN54LS283 Fairchild 54LS283 SN54LS399 AMD AM25LS09 

Fairchild 54LS162 SN54LS197 Fairchild 54LS197 Motorola SN54LS283 SN54LS399 
Motorola SN54LS162 Motorola SN54LS197 National DM54 LS283 SN54LS40 Fairchild 54LS40 
National DM54LS162 National DM54L5197 Raytheon 54LS283 Motorola SN54LS40 
Raytheon 54LS162 Raytheon 54LS197 SN54LS290 Fairchild 54LS290 National DM54LS40 

SN54LS163 AMD SN54LS163 , SN54LS20 Fairchild 54LS20 Signetics 54LS290 Raytheon 54LS40 
Fairchild 54LS163 Motorola SN54LS20 SN54LS293 Fairchild 54LS293 Signetics 5,4LS40 
Motorola SN54LS163 National DM54LS20 Signetics 54LS293 SN54LS42 Fairchild 54LS42 
National DM54LS163 Raytheon 54LS20 SN54LS295B Fairchild 54LS295 Motorola SN54LS42 
Raytheon 54LS163 Signetics 54LS20 Motorola SN54LS295 National DM54L542 
Signetics 54LS163 SN54LS21 Fairchild 54LS21 Raytheon 54LS295A Raytheon 54LS42 266 

SN54LS164 'AMD SN54LSl64 Motorola SN54LS21 Signetics 54LS295A Signetics 54LS42 
Fairchild 54LS164 National DM54LS21 SN54LS298 Fairchild 54LS298 SN54LS424 AMD SN54LS424 
Motorola SN54LSl64 Raytheon 54LS21 Motorola SN54LS298 SN54LS490 Fairchild 54LS490 
National DM54LSl64 Signetics 54LS21 Raytheon 54LS298 SN54LS51 Fairchild 54L551 
Raytheon 54LS164 272 SN54LS22 Fairchild 54LS22 SN54LS299 AMD SN54LS299 Motorola SN54LS51 
Signetics 54LS164 Motorola SN54LS22 Fairchild 54LS299 National DM54LS51 

SN54LS165 Fairchild 54LS165 National DM54LS22 RaytheQn 541.,5299 Raytheon 54LS51 
SN:>4LS 1 Olj AMD SNo4LSl68 Raytneon 54LS22 SN54LS30 Fairchild 54lS30 Signetics 54LS51 

Fairchild 54LSl68 Signetics 54LS22 Motorola SN54LS30 SN54LS54 Fairchild 54LS54 
National DM54LS168 SN54LS221 National DM54LS221 National DM54LS30 Motorola SN54LS54 

SN54LS 169 AMD SN54LS169 ' 'Raythe9n 54LS221 275 Raytheon 54LS30 National DM54LS54 
Fairchild 54LS169 Signetics 54LS221 Signetics 54LS30 Raytheon 54LS54 
National DM54LS169 SN54LS240 AMD SN54LS240 SN54LS32 Fairchild 54LS32 SigneticS 54LS54 

SN54LS170 AMD SN54LS170 Fairchild ,54LS240 Motorola SN54LS32 SN54LS55 Fairchild 54LS55 
Fairchild 54LS170 MMI 54LS240 National DM54LS32 Motorola SN54LS55 
Motorola SN54LS170 SN54LS241 AMD SN54LS241 Raytheon 54LS32 National DM54LS55 
National DM54LS170 Fairchild 54LS241 Signetics 54LS32 Raytheon 54LS55 
Raytheon 54LS170 MMI 54LS241 SN54LS322 AMD AM25LS22 Signetics 54LS55 
Signetics 54LS170 SN54LS242 AMD SN54LS242 SN54LS322 SN54LS670 AMD SN54LS670 

SN54LS173 Fairchild 54LS173 Raytheon 54LS242 282 SN54LS323 AMD AM25LS23 Fairchild 54LS670 
National DM54LS173 SN54LS243 AMD SN54LS243 SN54LS33 Fairchild 54LS33 Motorola 54LS670 
Signetics 54LS173 Raytheon 54LS243 282 Raytheon 54LS33 National DM54LS670 

SN54LS174 AMD SN54LS174 SN54LS244 MMI ~4LS244 Signetics 54LS33 Raytheon 54LS670 

Fairchild 54LS174 SN54LS247 National DM54LS247 SN54LS352 Fairchild 54LS352 Signetics 54LS670 

National DM54LS174 SN54LS248 National DM54LS248 National DM54LS352 SN54LS73 Fairchild 54LS73 

Raytheon 54LS174 SN54LS249 National DM54LS249 SN54L$353 Fairchild 54LS353 Motorola SN54LS73 

Signetics 54LS174 SN54lS251 AMD SN54LS251 National DM54LS353 National DM54LS73 

SN54LS175 AMD SN54LS175 Fairchild 54LS251 SN54LS363 MMI 54LS363 Raytheon 54LS73 
Fairchild 54LS175 MotOrola SN54LS251 SN54LS365 Fairchild 54LS365 Signetics 54LS73 
Motorola SN54LS175 RaytheOn 54LS251 Motorola SN54LS365 SN54LS74 Fairchild 54LS74 
National DM54LS175 Signetics 54LS251 Raytheon 54LS365 286 Motorola ' SN54LS74 
Raytheon 54LS175 SN54LS253 AMD SN54LS253 Signetics 54LS365 National DM54LS74 
Signetics 54LS175 Fairchild 54LS253 SN54LS366 Fairchild 54LS366 Raytheon 54LS74 

SN54LS181 AMD SN54LS181 Motorola SN54LS253 Motorola SN54LS366 Signetics 54LS74 
Fairchild 54LS181 National DM54LS253 Raytheon 54LS366 286 SN54LS75 Fairchild 54LS75 
Motorola SN54LS181 Raytheon 54LS253 Signetics 54LS366 National DM54LS75 

'Raytheon 54LS181 Signetics 54LS253 SN54LS367 Fairchild 54LS367 Raytheon 54LS75 
Signetics 54LS181 SN54lS257 AMD SN54LS257 Motorola SN54LS367 Signetics 54LS75 

SN54LS188 MMI 5330 1248 Fairchild 54LS257 Raytheon 54LS367 286 SN54LS76 National DM54LS76 
SN54LS190 AMD SN54LSl90 Motorola SN54LS257 Signetics 54LS367 Raytheon 54LS76 

Fairchild 54LSl90 National DM54LS257 SN54LS368 Fairchild 54LS368 Signetics 54LS76 
Motorola SN54LS190 Raytheon 54LS257 Motorola SN54LS368 SN54LS77 Fairchild 54LS77 
National DM54LSl90 Signetics 54LS257 Raytheon 54LS368 286 Raytheon 54LS77 
Raytheon 54LSl90 SN54LS258 AMD SN54LS258 Signetics 54LS368 SN54LS78 National DM54LS78 
Signetics 54LS190 Fairchild 54LS258 SN54LS37 Fairchild 54LS37 Raytheon 54LS78 

SN54LS191 AMD SN54LS191 Motorola SN54LS258 Motorola SN54LS37 Signetics 54LS78 
Fairchild 54LS191 Raytheon 54LS258 National DM54LS37 SN54LS63A Fairchild 54LS83 
Motorola SN54LS191 Signetics 54LS258 Raytheon 54LS37 Motorola SN54LS83 
National DM54LS191 SN54LS259 Fairchild 54LS259 Signetics 54LS37 National DM54LS83 
Raytheon 54LS191 Motorola SN54LS259 SN54LS373 MMI 54LS373 Raytheon 54LS83A 
Signetics 54LS191 SN54LS26 Fairchild 54LS26 SN54LS374 AMD SN54LS374 SN54LS85 Fairchild 54LS85 

SN54LS192 AMD SN54lS192 National DM54LS26 MMI 54LS374 National DM54LS85 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 
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Page 

iexas Instiuments (cont'd) . SN54S133 Fairchild 54S133 
95133 
54S134 
98134 
54S135 
SN54S138 
54S138 
SN54S139 
54S139 
54S139 
SN54S140 
545140 
9S140 
DM54S140 
54S140 
54S15 
54S15 
SN54S151 
548151 
54S151 
SN54S153 . 
54S153 
545153 

SN54LS85 Raytheon 
Signetlcs 

SN54LS86 Fairchild 
Motorola 
Raytheon 
Signetics 

SN54LS90 Fairchild 

SN54LS91 
SN54LS92 

SN54LS93 

Motorola 
Raytheon 
Signetics 
Raytheon 
Motorola 
Raytheon 
8ignetics 

Fairchild 
Motorola 
Raytheon 
Signetics 

5N54LS95B Fairchiid 

SN54LS96 
SN54LOO 
SN54LOl 
SN54L02 

Matorola 
Raytheon 
Signetics 
National 
National 
National 

5N54L03 National 
SN54L04 National 
5N54L 10 NatIOnal 

.SN54L123 National 
. SN54 L154 National 
SN54U57 National 
SN54L 164 
SN54L192 
SN54L193 
SN54L20 
SN54L30 
SN54L42A 
SN54L51 
SN54L54 
SN54L55 
SN54L71' 
SNS4L72 
SN54L73 
SN54L74 

.SN54L75 
SN54L78 
SN54L85 
SN54L36 
SN54L90 
SN54l91 
5N54l93 
SN54l95 
SN54l98 
SN54S00 

SN54S02 

SN54S03 

SN54S04 

SN54S05 

SN54S08 

8N54S09 

SN54S10 
SN54S11 

SN54S112 

SN54S113 

SN54S114 

SN54S132 

National 
National 
National 
National 
Nat.onal 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
Na\.onai 

Nattonal 
National 
National 
National 
National 
Fairchlid 

Fairchild 
S,gnetics 
FaHchlid 

Fairchild 

Signetics 
Fairc"id 

Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Fairchild 
Signetics 
Fairchild 

Motorola 
Fairchild 

Motorola 
Fairchild 

Fairchild 

• Discontinued 

54lS85 
54LS85 
54lS86 
8N54LS86 
54LS86 
54lS86 
54L590 
SN54L590 
54L590 
54LS90 
54L591 
SN54LS92 
541592 
554LS92 
54LS92 
54LS93 
SN54LS93 
541593 
54LS93 
54LS95 
54LS95B 
SN54L895B 
54L895B 
54LS96 
DM54LOO 
DM54LOl 
DM54L02 
DM54L03 
DM54L04 
DM54Ll0 
DM54L123 
DM54L154A 
DM54L157A 
DM54L164 
DM54L192 
DM54L193 
DM54L20 
DM54L30 
DM54L42A 
DM54L51 
DM54L54 
DM54L55 
DM54L71 
C·M54L.72 
DM54L73 
DM54L74 
DM54L75 
DM54l78 
DM54L85 

DM54L90 
DM54L91 
DM54L93 
DM54L95 
OM54L98 
54S00 
9500 
54502 
54802 
54503 
9S03 
54S04 
9804 
54804 
54505 
9805 
54S05 
54508 
54S08 
54S09 
54809 
54S10 
54811 
54511 
545112 
9S112 
SN545112 
548113 
95113 
SN54S113 
54S114 
9S114 
545132 

268 1 

2721 

268 

268

1 

5N54S 134 Fairchild 

5N54S135 Fairchild 
SN54S138 AMD 

Fairchild 
SN54S 139 AMD 

Fairchild 
5ignetics 

SN54S140 AMD 
Fairchild 

National 
S,gnetics 

SN54S15 Fairchild 
Signetlcs 

SN54S151 AMD 
Fairchild 
Signetlcs 

SN54S153 AMD 
Fairchild 
Signetics 

SN54S157 Atv1D 
Fairchild 
Signetics 

SN54S158 AMD 
Fairchild 
Signetics 

8N54S174 AMD 
Fairchild 

SN545175 AMD 
Fairchild 

SN545181 AMD 
Fairchild 

Signet!cs 
8N54S 182 Fairchild 

SN54S 188 AMD 
Harris 

SN54S188A MMI 
SN548189 AMD 

National 
SN54S194 AMD 

I 
SN548195 :~r~:'iid 

Fairch,ld 

! 5N54820 Fairchild 

1.C:~I""c:?nn ~!~.~I 
I
i _ .. - ,---. NatIOnal 

Raytheon 

I
· Signetlcs 

SN54S201 ~Iat.onal 
SN54S206 Fairchild 

MMI 
National 
"1aytr.eon 
T: 

SN54S22 Fairchild 

National 
5ignetics 

8N548240 AMD 
MMI 
Raytheon 

SN54S241 AMD 
MMI 
RaytheO!l 

SN548251 AMD 
Fairchild 
8ignetlcs 

5N54S257 AMD 
5N54S258 AMD 

Fairchild 
Signetics 

SN54S270 MMI 
SN54S287 Harris 

MMI 
5N54S288 Harris 

MMI 

SN54S157 
5AS157 
545157 
5N548158 
545158 
54S158 
8N54S174 
548174 
8N54S175 
548175 
8N548181 
54S181 
93841 
548181 
545182 
93842 
AM27S09 
HM7602 1192 
5330 1248 
AM27S03 
8N548189 
DM545189 1292 
5N545194 
54S~94 

8N548195 
548195 
93S00 
54S20 
9520 
55'31 
DM54S200 
RM5340 
54S200 
SN54S201 
DM54S200 
93411 
5205 1252 

DM54S206 12971 
RM5330 
SN74S301 
54S22 
9822 

DM54S22 I 
54S22 
SN54S240 
545240 462 

54S240 I 
SN548241 
545241 462 
54S24~ 

5N54S251 
54S251 
545251 
SN54S257 
SN54S258 
54S258 
54S258 
5205 1252 
HM7611 1192 
HM7611A 1200 
5301 1248 
HM7603 1192 
5331 1248 

I 

I 

SN54S288 National 
SN548289 AMD 

SN54S30 
5N545301 
SN54532 

SN54S37 
SN54S370 
5N54S373 
SN54S374 
SN54S387 

NatIOnal 
Fairchild 
National 
Fairchl!d 
Signetics 
Signetics 
MMI 
MMI 
MMI 
Harris 

Irnel 

MMI 

National 
8ignetics 

SN54S40 Fairchild 

SN54S412 AMD 
SN54S470 MMI 
5N54S471 MMI 
SN54S472 MMI 
SN54S473 MMI 
SN54S51 Fairchild 
SN54S64 Fairchild 

SN54S65 Falrchl!d 

SN54S74 Fairchild 

SN54S85 Signetics 
SN54586 Fairchild 

SN5400 

SN5401 

SN5402 

SN5403 

SN5404 

SN5405 

8N5406 

SN5407 

Sigrp'-ics 
Falrerald 

In 
Motorola 
Natlonai 
Raytheon 
Signelics 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
5ignetics 
Fairchld 

ITT 
Motorola 
NatIOnal 
Signetics 
Fairchild 

Motorola 
NatlOna! 
Raytheon 
5ignetlcs 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signet;cs 
Fairchild" 

ITT 
Motorola 
National 
Raytheon 
8ignehcs 
Fairchild 

ITT 
Motorola 
National 
Signetics 
Fairchild 

Ie MISter 
Page 

DM7578 
A.M27S02 
SN54S289 
DM54S289 
54S30 
DM545206 1297 
54832 
54832 
54S37 
5206 
54S373 
54S374 
HM7610 
HM7610A 
M3601 
3601 

12521 

460 I 
460 . 

1192

1 
1200 

5300 1248 
6300 1252 
DM54S387 1264 
5825126 
54S40 
9S40 
SN54S412 
5308·1 1248 
5309-1 1248 
5349·1 1248 
5348·1 1248 
54S51 
54864 
9864 
54865 
9S65 
54874 
9S74 
54S85 
54886 
54S~6 

5400 
9NOO 
fTT5400 
MC5400 
DM5400 
5400 
5400 
5401 
gN01 
!TT5401 
MC5401 
DM5401 
5401 
5401 
5402 
!=INO? 

1115402 
MC5402 
DM5402 
5402 
5403 
9N03 
!TT5403 
MC5403 
DM5403 
5403 
5403 
5404 
9N04 
ITT 5404 
MC5404 
DM5404 
5404 
5404 
5405 
9N05 
iTT5405 
MC5405 
DM5405 
5405 
5405 
5406 
9N06 
!TT5406 
MC5406 
DM5406 
5406 
5407 
9N07 

SN5407 

SN5408 

SN5409 

SN5410 

SN54100 

SN54107 

SN54109 

SN5411 

SN54116 

8N5412 

SN54120 
SN54121 

SN54122 

SN54123 

SN54 1 25 

SN54126 

SN54128 
SN5413 

SN54132 

Bold face device numbers indicate manufacturers data is provided In the Ie Master on the pages noted. 
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ITT 
Motorola 
National 
Signetlcs 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 
Fa.rchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 
National 
~a~rt~eon 

81gnetics 
Motorola 
Signetlcs 
AMD 
f'alrCniid 

In5407 
MC5407 
DM5407 
5407 
5408 
9N08 
ITT5408 
MC5408 
DM5408 
5408 
5408 
5409 
9N09 
ITT5409 
MC5~09 

DM5409 
5409 
5409 
5410 
9Nl0 
ITT541 0 
MC5410 
DM5410 
5410 
5410 
MC54100 
54100 
SN54107 
641UI 

9N107 
ITT liT54107 
Motorola MC54107 
Nat,onal 
Signetics 
National 
5ignetics 
Fairchild 

NatIOnal 
Raytheon 
S,gnetics 
Fa.rchiid 
Signetics 
Fairchild 

ITT 
Ral'theon 
Signellcs 
Motorola 
Fairchild 

Motorola 

National 
S'gnetics 
Fairchild 
!TT 
Molorola 
AMD 

FairChild 
iTT 

Motorola 
National 
Ravtheon 
Signetocs 
Fairchild 
NatIOnal> 

Signetlcs 
Fairchild 
Na!ional 

Signetics 
8ignetics 
Fairchild 

ITT 
MotorOla 
National 
Signetics 
FalreJiild 
Motorola 
NatlOnai 
Signetics 

DM54107 
54107 
DM54109 
54109 
541 , 
iT"!"541, 

DM5411 
5411 
5411 
54116 
54116 
5412 
9N12 
ITI5412 
5"~,? 

5412 
MC54120 
54121 
9603 
!TT5412: 

MC54121 
MC9603 
DM54121 
54121 
54122 
ITT54122 
MC54122 
AM26123 
SN54123 
54123 
ITT54123 
MC54123 
DM54123 
54123 
54123 
54125 
DM54125 
DM7093 
54125 
54126 
DM54126 
DM7094 
54126 
54128 
5413 
9N13 
ITT5413 
MC5413 
DM5413 
5413 
54132 
MC54132 
DM54132 
54132 
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Texas Instruments (cont'd) 

SN54136 
SN5414 

SN,54141 

SN54145 

SN54147 

SN54148 

SN54150 

151 

4152 

SN5415J 

SN54154 

SN54155 

SN54156 

SN54157 

SN54159 
SN5416 

Raytheon 
Fairchild 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Fairchild 

. iTT 
Motorola 
National. 
Raytheon 
Signetics 
National 
Signetics 
National 
Signetics 
Fairchild 

Motorola 
National 
Raytheon 
Signetlcs 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 

Motorola 
Raytneon 
Signetics 
Ti 
AlviD 
Fairchild 

ITT 
Motorola 
Nalional 
Raytheon 
Signetics 
AMD 
Fairchild 

Motorola 
National 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 
AMD 
Fa!rchlld 

ITT 
Motorola 
National 

54136 
5414 
MC5414 
DM5414 
5414 
MC54141 
DM54141 
54141 
54145 
93145 
ITT54145 
MC54145 
DM54145 
54145 
54145 
DM54147 
54147 
DM54148 
54148 
54150 
93150 
MC54150 
DM54150 
54150 
54150 
54151 
93151 
ITT54151 
MC54151 
DM54151 
54151 
54151 
SN54151A 
54152 
93152 
MC54152 
54152 
54152 
SN54152A 
SN54153 
54153 
93153 
ITT54153 
MC54153 
DM54153 
54153 
54153 
SN54154 
54154 
9311 
MC54154 
DM54154 
54154 
54154 
54155' 
93155 
ITT54155 
MC54155 
DM54155 
54155 
54155 
54156 
93156 
ITT54156 
MC54156 
DM54156 
54156 
54156 
SN54157 
54157 
9322 
ITT54157 
MC54157 
OM54157 
DM9322 

Raytheon, 54157 
Signetics 54157 
Raytheon 54159 
Falrchiid 5416 

9N16 
ITT ITT5416 
Motorola MC5416 
National DM5416 

• Discontinued 
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SN5416 
SN54160 

SN54161 

SN54162 

SN54163 

SN54164 

SN54165 

SN54166 

SN54167 
SN5417 

SN54170 

SN54173 

SN54174 

SN54175 

SN54176 

Signetics 
AMD 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 
AMD 
Faircnild 

ITT 
Motorola 
National 
Raytheon 
Signetics 
AMD 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 
AMD 
Fairchild 
ITT 
Motorola 

I National 
Raytheon 
Signetics 
AMD 
Fairchild 

ITT 
National 

Raytheon 
Signetics 
Faircnild 

MotorQia 
National 

Raytheon 
Signetics 
Fairchild 

National 
Raytheon 
Signetics 
Motorola 
Fairchild 

ITT 
Motorola 
National 
Signetics 
Fairchild 
National 
Raytheon 
Signetics 
Fairchild 
National 

AMD 

Fairchild 

Motorola 
National 
Raytheon 
Signetics 
AMD 
Fairchild 

Motorola 
National 
Raytheon 
Signetics 
Fairchild 

Motorola 
National 

Signetics 

5416 
SN54160 
54160 
9310 
ITT54160 
MC54160 
DM54160 
54160 
54160 
SN54161 
54161 
9316 
ITT54161 
MC54161 
DM54161 
54161 
54161 
SN54162 
54162 
ITT54162 
MC54162 
DM54162 
54162 
54162 
SN54163 
54163 
ITT54163 
MC54163 
DM54163 
54163 
54163 
SN54164 
54164 
93164 
ITT54164 
DM54164 
DM7570 
54164 
54164 
54165 
93165 

. MC54165 
DM54165 
DM7590 
54165 
54165 
54166 
93166 
DM54166 
54166 
54166 
MC54167 
5417 
9N17 
ITT5417 
MC5417 
DM5417 
5417 
54170 
DM54170 
54170 
54170 
54173 
DM54173 
DM7551 
SN54174 
SN74174 
54174 
93174 
MC54174 
DM54174 
54174 
54174 
SN54175 
54175 
93175 
MC54175 
DM54175 
54175 
54175 
54176 
93176 
MC54176 
DM54176 
DM7280 
S8280· 

ALTERNATE SOURCE DIR 
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SN54176 
SN54177 

Signetics 
Fairchild 

Motorola 
National 

Signetics 

SN54178 Fairchild 

Signetics 
SN54179 Fairchild 

SN54 i 80 Fairchild 

SN54181 

ITT 
Motorola 
National 
Raytheon 
Signetics 
AMD 

Fairchild 

Motorola 
National 
Raytheon 
Signetics 

SN54182 AMD 

SN54184 
SN54185 

Fairchild 

ITT ' 

Motorola 
National 
Raytheon 
Signetics 
National 
National 

SN54185A National 
SN54186 Hams 
SN54187 Intersil 

MMI 
National 

SN54188 Harris 
SN54188A MMI 

National 
SN54190 Fairchild 

SN54191 

ITT 
Motorola 
National 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 

SN54192 AMD 

Fairchild 

ITT 
Motorola 
National 

Raytheon 
, Signetlcs 

SN54193 AMD 

FairChild 

ITT 
Motorola 
National 

Raytneon 
Signetics 

SN54194 AMD 
Fairchild 
ITT 
Motorola 
National 

54176 
54177 
93177 
MC54177 
DM54177 
DM7281 
S8281 

54177 
54178 
93178 
S8270 
54179 
93179 
54180 
93180 
ITT54180 
MC54180 
DM54180 
54180 
54180 
SN54181 
9341 
54181 
9341 
MC54181 
DM54181 
54181 
54181 
SN54182 
9342 
54182 
9342 
ITT54182 
MC54182 
DM54182 
54182 
54182 
DM54184 
DM54185 
PM54185A 
HPROM0512 
lM5603 
5200 
DM54187 
HM7602 
5330 
DM7577 
54190 
93190 
ITT54190 
MC54190 
DM54190 
54190 
54190 
54191 
93191 
ITT54191 
MC54191 
DM54191 ' 
54191 
54191 
,SN54192 
9360 
54192 
9360 
ITT54192 
MC54192 
DM54192 
DM7560 
54192 
54192 
SN54193 
9366 
54193 
9366 
ITT54193 
MC54193 
DM54193 
DM7563 
54193 
54193 
SN54194 
54194 
ITT54194 
MC54194 
DM54194 

1252 

1192 
1248 

SN54194 

SN54195 

SN54196 

SN54197 

SN54198 

SN54199 

SN5420 

SN54206 

SN5422 

SN54221 
SN5423 

SN5425 

SN54251 

SN54259 
SN5426 

SN~427 

SN54270 
SN54278 
SN54279 

SN54280 
SN54283 

SN54284 
SN54285 
SN54290 
SN54293 
SN54298 

SN5430 

Raytheon 
Signetics 
AMD 
Fairchild 

ITT 
Motorola 
National 

Raytheon 
Signetics 
Fairchild 

Motorola 
National 
Signetics 

Fairchild 

Motorola 
National 
Signetics 
Fairchild 

National 
Raytheon 
Signetics 
Fairchild 
National 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 
National 
Raytheon 
Signetics 

MMI 
TI 
MMI 
National 
TI 
Fairchild 
Raytheon 
AMD 
Fairchild 

Motorola 
National 
Fairchild 

ITT 
Motorola 
Nationai 
National 

AMD 
Fairchild 

ITT 
Motorola 
National 
Signetics 

Fairchild 

Motorola 
National • 
MMI 
Motorola 
Fairchild 
Motorola 
Signetics 
Raytheon 
FairChild 
Raytheon 
National 
National 
Motorola 
Motorola 
Fairchild 
Motorola 
Signetics 
Fairchild 

54194 
54194 
SN54195 
54195 
9300 
ITT54195 
MC54195 
DM54195 
DM9300 
54195 
54195 
54196 
93196 
MC54196 
DM54196 
S8290 
54196 
54197 
93197 
MC54197 
DM54197 
54197 
54198 
93198 
DM54198 
54198 
54198 
54199 
DM54199 
54199 
54199 
5420 
9N20 
ITT5420 
MC5420 
DM5420 
5420 
S8819 
5420 
5531 
SN54S201 
6530 
DM54S206 
SN54S301 
5422 
5422 
SN54221 
5423 
9N23 
MC5423 
DM5423 
5425 
9N25 
ITT5425 
MC5425 
DM5425 
DM7121 
SM54251 
SN54259 
5426 
9N26 
ITT5426 
MC5426 
DM5426 
S8T18 
5426 
5427 
9N27 
MC5427 
DM5427 
5205 
MC54278 
54279 
MC54279 
54279 
54280 
54283 
54283 
DM7875A 
DM7875B 
MC54290 
MC54293 
54298 
MC54298 
54298 
5430 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements, 
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Ie MASTER 
~anuf.cturer I Replacem.mt IC Master 

I :::S Ins::ents"';:nt'd)-

Manufacturer i Replacement Ie Master 
Device i Source Device Page 

I
, Manufacturer! Fleplacemem Ie Master I' Manufacturer, ij""iacement Ie ",.,tar I' 

Device ' Source Oevice Page Device Source DeVICe page~ 

+-S-N-54-4-7---s-ign-et-ic-s-'---5-
4
-4-7----- + ~-~548-~---·-;~~~~;;~-~---··~;.··~. -~~---------.-- I ~~~~~;------------·----MC~Ail7 

Tl SN64L7A II TI SN543iA 11,.SN5:1<\O MCI:;10 
SN5448 Fairchild 5448 SN548? 54tl2 SN~'51 07 .\~"D 

SN5430 Fairchild 9N30 9358 
ITT ITT5430 ITT ITT5448 " 

SN5432 

Motorola MC5430 
National DM5430 
S,gnet:cs S8808 

5430 
Fairchild 5432 

:TT 
National 
Signetics 

9NJ2 
ITT5432 
LlI.,.\51132 
5432 

SN5449 

Motorola r,,1C5448 
National DM5448 
Signetics 5448 
Fairchild 5449 

f\~otO~t:::!3 

Fa,rChiiC 

!TT 

9359 
MC5li49 
5450 
9N50 

SN54365 Na1,ona: Mo:arola 
Nat,ona! 
S'gnetics 
Fairchild 

ITT5450 
"'~C5450 
DM5450 
5450 
5451 

SN54366 National 
SN54:j67 Natona' D~i'097 

DM7098 
5437 

SN54368 National SN5451 
SN5437 Fairchild 9N91 

SN54370 
SN5438 

SN5440 

.SN5442 

SN54425 
SN54426 
SN5443 

.SN5443 

SN5444 
·SN5444 

SN5445 

SN5446 
.SN5446 

ITT 
Motorola 
National 
Raytheon 
Signetics 
MMI 
Fairchild 

9N37 
ITl5437 
MC5437 
DM5437 
5437 
5437 
5206 
5438 
9N38 

SN5453 

1252 

ITT ITT5451 
Motorola MC5451 
National DM5451 
Signetics 
Fairchild 

5451 
5453 
9N53 

ITI IT1S453 
Motorola MC5453 
National DM5453 

ITT ITT5438 Slqnetlcs 5453 
Motorola MC5438 SN5454 Fairchild 5454 
National DM5438 9N54 
Raytheon 5438 ITT ITT5454 
Signetlcs 
Fairchild 

5438 
5440 
9N40 

Motorola MC5454 

ITI ITT5440 SN5460 

Natlonai 
Signetics 
Falrcnild 

DM5454 
5454 
5460 
9N60 
MC5460 
DM!)460 

Motorola 
Nationai 
S;gnetlcs 
Fairchild 

ITT 
Motorola 
National 
R<ilylh&on 
Signetlcs 
TI 
National 
National 
Fairchild 
Faircllild 

iTT 
Motorola 
Raytheon 
Signetlcs 
T! 
Fairchild 
Fairc,hild 

MC5440 
DM5440 
5440 
5442 
9352 
ITT5442 
MC5442 
DM5442 
5442 
5442 
SN5442A 
DM7093 
DM7094 
5443 
5443 
9353 
I~ T5443 
,\1C5443 
5443 
5443 
SN5443A 
5444 
5444 
9354 

SN5470 

SN5472 

SN5473 

SN5474 

Motorola 
National 
Signetics 5460 
Falrcniid 5470 

9N70 
ITT ITT5470 
Motorola MC5470 
National DM5470 
Signetics 5470 
Fairchild 5472 

9N7~ 

ITT !TT5472 
MotorOla MC5472 
National DM5472 
Signetics 5472 

5473 

ITT ITT5473 
MotorOla MC5473 
National 
Signetics 
Fairchild 

ITT ITl5444 iTT 
Motorola 
Nationai 
Raytheon 
S,gnetics 
Fairchild 

DM5473 
5473 
5474 
9N74 
ITT5474 
MC547 4 
OM5474 
5474 
5474 

5475 

Motorola 
Raytheon 
S:gnetics 
TI 
Fairchild 

ITT 
Motorola 
National 
R3~'!heon 

StgneliCs 

Fairchild 
Fairchild 

MC5444 
5444 
5444 
SN5444A 
5445 
9345 
ITT5445 
MC5445 
DM5445 

SN5475 
9375 

ITT ITT5475 
Motorola MC5475 
National OM5475 

5445 Signet.es 5475 
5445 SN5476 Fai,chi:c' 5476 
5446 BN76 
5446 ITT ITTS476 
9357 'Motorola III1C5476 
!TT5446 National OM 54 76 
MC5446 Signetics 5476 
:JM5446 SN5477 Fairchild 54T! 
5446 9377 

I+SN5483 
! 

I 
I 

I 

I :::::: 

I+SN5466 

I 
I+St\j5489 

I 
I 
I 

i 
'j 

i 
I 
I·S~J5490 

I 
!.SN"491 
I-

I 
I 811.5492 
I·SN5~8:! 

I 

I 
+SN5493 

I 
SN5493 

I 
SN5494 

I SN5495 

i+SN5495 

iiT 

Fairch,;d 

t\.alionai 
Q"yit1Ann 

0i::;r:('tlcs 
Ti 

M0!n.-o!;:' 
National 
S~gnetfcs 

Fairchild 

iTT 
Motora·la 
Natioral 
Raytheon 
Signt;tics 

MMI 
NatiOnal 
TI 
;\10 

MMI 
National 
Raytheon 
~)!gr!etICS 

TI 

~,,~OtorO;2 

National 
SlgnetlGS 
Tl 

ITT 

National 
Signelic5 
TI 

ITI 
M,)to' cia 

National 
'SigneLcs 

Falrcn.ld 
Fairchild 

ITT 
Motorola 
l\J3t:of 1a: 

Siqnetlcs 
TI 

1T-:-5482 
MC,)MJ2 
5483 

9383. 
1115483 
DJ\15483 
'"H.'H:\8 
5483 

S~15483:\ 

5485 
'JC!,>,185 
DM:;,485 
5~B5 

5486 
9N86 
ITT5486 
MC5486 
DM5486 
5486 
5486 

5230 
DM5488 
SN5488A 
S~~5489 

5889 
~48~ 

9340:~ 

5560 
Dt~~54a9 

5489 
SB22S 
S,~54S189 

':rl",80 
ITT5490 
MC5490 
OM5490 
5490 
SN5490A 
5491 
9391 
ITTS491 

DM54?1 
~)431 

.SN5491A 
, 5492 

5492 
9391 
lTT5492 
~<,,~Cf.,,·~H2 

:)!ljb4Y2 
5492 
S~S4:J2A 

5493 
5493 
9393 
': 15493 
MC5493 
DMS,:;93 

~>493 

S"J5493P 
5494 
939~1 

Motorola MC549~ 

Mowrola 
National 
S~gnetics 

TI 

MC5495 
DM5495 
549t,) 
SN5495A 

! 

1287 1 

I 
I 

S"J55'08 

SN55110 

SN55112 
SN55114 

SN55115 

$,N55121 

8\;55122 

S"i55 i 38 
Sf~5~ 180 

SNS5182 

Sf\;55183 

SN5520 

I 

i.C:NF>"i;J1 

I I S~~552? 

i 
! S~;5522~ 
'I Si.J55225 
+SN5523 

~ 

Sr'~5~)2~\2 

S~~::!S?33 

SN55234 

National 
Fiayt~eo:J 

Silicon G 
p,MD 
Fairchild 
M()loro;a 

National 
~,:?jt~l~on 

G 
AMD 
Fa!rch:ld 

RaV:he(:~ 

Silicon G 
AMD 

Raytr,eon 
Silicon G 
Fa,rcn!id 
A.MD 

AUD 
Fa,rchild 

Fairchild 

Fa!fCnlld 

1\;3tIO,)al 

Sli:con G 
id 

G 

AMD 

AMD 
Nat:ona: 
Slgqetics 
AM::> 

Sdicon G 
F·ai~ct-·;!d 

Silicon G 
Falrchl!d 

G 
National 
Silicon G 
Mctorola 
i\ialiofldi 

Sl~iCO:1 G 

Motoro!a 
- Nat:onal 

AMD 
F?~r:f: 

AMf) 

SN55238 A~,.~CJ 

SN5524 

Fa,rc;~'id 

AMD 
Falrch,id 
Sil!COil G 
AMD 
Fairchild 
Motoro!a 
Natlonai 
Silicon G 

055510"1 504 
RM5S107 

SGHJS 
SN551 ~o 

RM55110 
SG1 ~O 
5'51 ~ 2 

DS55 ~ 22 
55" 2:: 

S,JiXl 

SG~24 

SG~S1:}8 

DMm20 
DS7820 
~)S(,820 

DM7830 
DS7830 
0$1'830 
SNE521) 
SN5S21 
:J:::t"520 
SGS'i?O 

SG207 
55208 
SG?08 

OSS5?i 
5G5521 
MC5522 

DS5t.,22 

585522 

MeSS:!3 
DS5523 
::'b~~2:j 

SN5');)34 

5523& 

Shl5biC15 
55?:]5 

51\):'>5238 
55238 
SNS5239 
55239 
SG239 
SN5524 
S524 

MC5524 
]s,)r';J4 

SG5524 

504 

iTT 
Motorola 
National 
Signet,cs 
TI 
Fairchild 
Fairchild 

SN5446A Motorola MC5477 SN5496 Fa,rCflI!G ~",gf~ S~;55"'44 ,Il,I\j1:j I 

5447 Signetics 5477 9396 MotorOla ! SN5447 
+SN5447 5447 SN5480 Fairchild 5480 '-;1 ,n5496 AMfJ I 

iTT ~L47 !T: ~3~50480 ~~!~~:~~~ ~3~:~: ~~;;~~1~~ ve:," C'''i 

~ _________ ~_'~_~_~_f:_I~ ____ ~_~_'~_:_:_~ ______ ~ __________ ~_iO_9~_:_~_~_S ___ ~_:_8~_4_8_0 ______ ~_S_~_~._54_9_7 ____ ~_'~_~~_:_:~_~_S ___ ~_~_~o_; ________ ~ ________ ~~_~~_"~_~_~_a~_~ ___ ~~1 __ ;:;i~ I 
• Discontinued 

Bold face device numbers Indicate manufacturers data is providec HI H.e ,e MaSier on the pages noted 
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Page 

\ 

ALTERNATE SOURCE DIRECTORY 

~s:~~urer I :::ement Device 
IC Master 

,Page 
IC Mast« 

Page 

Texas Instruments (cont'd) tSN72308 AMO 
Fairchild 
Intersil 
Motorola 
Raytheon 
RCA 
Silicon G 
TI 

LM308 
/-LA308 
LM308 
LM308 
LM308 
CA308 
SG308 
LM309 
LM310 
/-LA31 0 
LM310 
MLM310 
SG310 
LM311 
LM318 
LM376 
TL440 
TL506 
TL510 
TL514 
NE555 
MC1458 
TL560 
TL702 
/-LA709 
TL710 

/-LA711 . 
TL720 

SN74Hl02 Motorola 
Signetics 

SN74Hl03 Fairchild 

MC74H102 
74Hl02 
74Hl03 
DM74Hl03 
74H103 
74Hi06 

SN74H54 Fairchild 
ITT 
Motorola 
National 
Signetics 

9H54 
ITT74H54 
MC74H54 
DM74H54 
74H54 
74H55 
9H55 
MC74H55 
DM74H55 
74H55 
74H60 
9H60 
ITT74H60 
MC74H60 
OM74H60 
74H60 
74H61 

SN5528 

SN55325 

SN55326 
SN55327 

SN5535 

SN55361 
SN55365 
SN55369 

SN55450 

SN55451 

SN55452 

SN55453 

SN55454 

SN55460 

SN55461 

Fairchild 
Motorola 
National 
Silicon G 
Fairchild 
Motorola 
National 
Silicon G 
AMD 
Fairchild 
Motorola 
National 
Raytheon 
Silicon G 
Fairchild 
Fairchild 
Fairchild 
National 
Silicon G 
Fairchild 
National 
Silicon G 
National 
National 
AMD 
National' 
Fairchild 
National 
Silicon G 
Fairchild 
National 
Silicon G 
Fairchild 
National 
Raytheon 
Silicon G 
FairChild 
National 
Ray~ 
Silicon G' 
Fairchild 
National 
Raytheon 
Silicon G 
Fairchild 
National 
Raytheon 
Silicon G 
Fairchild 
National 
Raytheon 
Silicon G 
Fairchild 
National 
Silicon G 
Fairchild 
National 
Silicon G 

SN55462 Fairchild 
National 
SiHcon G 

SN55463 Fairchild 
National 
Silicor) G 

SN55464 Fairchild 
National 
Silicon G 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Nattonal 
National 
National 
TI 
TI 
TI, 

SN55470 
SN55471 
SN55472 
SN55473 
SN55474 
SN55480 
SN55493 
SN55494 
SN56502 
SN72L022 
SN72L044 
SN72301A TI 

TI, 
TI 
TI 
TI 

t Discontinued 
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5528 
MC5528 
OS5528 
SG5528 
5529 
MC5529 
OS5529 
SG5529 
SN55325 
55325 
MC55325 
OS55325 
RM55325 
SG55325 
55326 
55327 
5534 
OS5534 
SG5534 
5535 
OS5535 
SG5535 
OS55361 
OS55365 
MMH0020 
OSOO26 
5538 
OS5538 
SG5538 
5539 

'OS5539 
SG5539 
55450 
OS55450 
RM55450 
SG55450 
55451 
OS55451 
RM55451 
SG55451 
55452 
OS55452 
RM55452 
SG55452 
55453 
OS55453 
RM55453 
SG55453 
55454 
OS55454 
RM55454 
SG55454 
55460 
OS55460 
SG55460 
55461 
DS55461 
SG55461 
55462 
OS55462 
SG55462 
55463 
OS55463 
·SG55463 
55464 
OS55464 
SG55464 
55470 
55471 
55472 
55473 
55474 
OS7880 
OS55493 
DS55494 
TL441 
Tl022 
TL044 
LM301 
LM304 
LM305 
LM306 
LM307 

tSN72309 
tSN72310 

tSN72311 
520 tSN72318 

tSN72376 
tSN72440 
tSN72506 
tSN72510 
tSN72514 
tSN72555 
tSN72558 
tSN72560 
tSN72702 
tSN72709 
tSN72710 
tSN72711 
tSN72720 

503 SN72723 
tSN72733 
tSN72741 
tSN72747 
tSN72748 
tSN72777 
tSN72810 
tSN72811 
tSN72820 
tSN72905 
tSN72906 
.SN72908 
tSN72912 
tSN72915 
+SN72918 
tSN72924 

SN74Hoo 

SN74HOl 

SN74H04 

SN74H05 

SN74Hl0 

SN74Hl0l 

SN74Hl02 

AMO 
Fairchild 
Intersil 
Motorola 
Silicon G 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
tl 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
TI 
Motorola 
Motorola 
Motorola, 
Motorola 
M9torola 
MOtOrOla 

. Motorola 
Fairchild 

ITT 
Motorola 
National 
NEG Amenca 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 
Fairchild 

/-LA723 
/-LA733 

/-LA741 

/-LA747 
/-LA748 

/-LA777 
TL810 
TL811 
TL820 
MC7905 
MC7906 
MC7908 
MC7912 
MC1915 
MC7918 
MC7924 
74HOO 
9Hoo 
ITT74HOO 
MC74Hoo 
OM74HOO 
/-LPB74Hoo 
74HOO 
74HOO 
74HOl 
9HOl 
1TT74HOl 
MC74HOl 
OM74HOI 
/-LPB74HOl 
74HOl 
74HOl 
74H04 
9H04 

ITT ITT74H04 
Motorola MC74H04 
National 'DM7 4H04 
NEC America /-LPB74H04 
Raytheon 74H04 
Signetics 74H04 
Fairchild 74H05 

9H05 
ITT ITT74H05 
Motorola MC74H05 
Nattonal 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 

OM74H05 
74H05 
74H05 
74Hl0 
9Hl0 
1TT'l4Hl0 
MC74Hl0 

National OM74Hl0 
NEG America /-LPB74Hl0 
Raytheon 74Hl0 
Signetics 74Hl0 
Motorola MC74Hl01 
Signetics 74Hl01 
Fairchild 74H102 

National 
Signetics 

SN74Hl06 Fairchild 
9Hl06 

National 
Signetlcs 

SN74Hl08 Fairchild 

DM74Hl06 
74Hi06 
74H108 

Motorola 
National 
Signetlcs 

9H108 

SN74Hll Fairchild 

MC74Hl08 
OM74H108 
74Hl08 
74Hil 

ITT 
Motorola 
National 
Raytheon 
Signetics 

9Hll 

SN74H15 Fairchild 

ITT74Hll 
MC74H11 
OM74Hl1 
74Hl1 
74H11 
74H15 
74H15 
74H183 

Raytheon 
SN74H183 Fairchild 

93H183 
Hitachi 

SN74H20 Fairchild 
H02563 
74H20 

ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 

9H20 

SN74H21 Fairchild 

1TT74H20 
MC74H20 
OM74H20 
/-LPB74H20 
74H20 
74H20 
74H21 

SN74H22 

SN74H30 

SN74H40 

ITT 
Motorola 
National 
Signetics 
Falrchilc 

Motorola 
National 
Raytheon 
Signetics 
Fairchild 

ITT 
Motorola 
National 
NEG America 
Signetics 
Fairchild 

9H21 
iTT74H21 
MC74H21 
OM74H21 
74H2i 
74H22 
9H22 
MC74H22 
OM74H22 
74H22 
74H22 
74H30 
9H30 
ITT74H30. 
MC74H30 
OM74H30 
J.lPB74H30 
74H30 
74H40 
9H40 

ITT ITT74H40 
Motorola MC74H40 
National OM74H40 
NEC America j.LPB74H40 
Raytheon 74H40 
Signetics 74H40 

SN74H50 Fairchild '74H50 
9H50 

ITT ITT74H50 
Motorola MC74H50 
National DM74H50 
Signetics 

SN74H51 fairchild 

ITT 

74H50 
74H51 
9H51 
1TT74H51 

Motorola MC74H51 
National OM74H51 
NEG Amenca /-LPB74H51 
Signetlcs 74H51 

SN74H52 Fairchild 74H52 

SN74H53 

SN74H54 

Motorola 
National 
Signet;cs' 
Fairchild 

ITT 
Motorola 
National 
Signetics 
Fairchild. 

9H52 
MC74H52 
DM74H52 
74H52 
74H53 
9H53 
iTT74H53 
MC74H53 
OM74H53 
74H53 
-74H54 

The manufacturers report their devices can be used as direct replacements. 

SN74H55 Fairchild 

Motorola 
Nattonal 
Signetics 

SN74H60 Fairchild 

ITT 
Motorola 
National 
Signetlcs 

SN74H61 Fairchild 

Motorola 
National 
Signetics 

SN74H62 Fairchild 

Motorola 
National 
Signetics 

SN74H71 Fairchild 

Motorola 
National 
Signetics 

SN74H72 Fairchild 

I SN74H73 

ITT 
Motoroia 
National 
Signebcs 
Fairchild 

, I 
i 
I 

SN74H74 

ITT 
MOtOrola 
National 
Signetics 
FairChild 

ITT 
Motorola 
National 
Raytheon 
Signetics 

SN74H76 Fairchild 

Motorola 
National 
Sigretlcs 

SN74H78 Fairchild 

National 
SN74H87 Fairchild 

Motorola 
SN74LSOO Fairchild 

ITT 
Motorola 
National 
NEG America 
Raytheon 
Signetics 

SN74LSOl Fairchild 
ITT 
National 
Raytheon 
Signetics 

, SN74LS02 Fairchild 
ITT 
M,,0torola 
Natlonai 
N!,;C Arr.e,ica 
Raytheon 

SN74LS03 
Signetics 
Fairchild 
ITT 
Motoroia 

9H61 
MC74H61 
OM74H61 
74H6i 
74H62 
9H62 
MC74H62 
DM74H62 
74H62 
74H71 
9H71 
MC74H71 
OM74H71 
74H71 
74H72 
9H72 
ITT74H72 
MC74H72 
OM74H72' 
74H72 
74H73 
9H73 
ITT74H73 
MC74H73 
DM74H73 
74H73 
74H74 
9H74 
ITT74H74 
MC74H74 
OM74H74 
74H74 
74H74 
74H76 
9H76 
MC74H76 
OM74H76 
74H76 
74H78 
9H78 
OM74H78 
74H87 
93H87 
MC74H87 
74LSoo 
ITT74LSoo 
SN74LSOO 
OM74LSOO 
/-LPB74LSoo 
74LSOO 
74LSOO 
'74LSOl 
ITT74LSOl 
OM74LSOl 
74LS01 
74LSOl 
74LS02 
ITT74LS02 
SN74LS02 
OM74LS02 
jlPB74LS02 
74LS02 
74LS02 
74LS03 
ITT74LS03 
SN74LS03 

Nat,onal OM74LS03 
NEC America /-LPB74LS03 
Raytheon' 74LS03 

Performance details often differ, so compare the specifications considering your requirements. 
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Texas Instruments (cont'd) 

SN74LS03 
SN74LS04 

SN74LS08 

SN74LS09 

SN74LS10 

Signotlcs 
Fairchild 
ITT 
Motorola 

74LS03 
74lS04 
ITT74LS04-
SN74LS04 

N3'io"ai DM74t 804 
NEG America /lPB74LS04 
Raytheon 74LS04 
S!g~ie!lCS 74!..-804 
F;:jirchi!d 74LS05 
In iTT74LS05 
Motorola SN74LS05 
NatiOnal DM7<lLS05 
NEe Amenca t-tPB74LS05 
Raytneon 
Signetics 
Fairchild 

74LS05 

74LS05 
74LS08 

ITT ITT74LS08 
Motorola SN74LS08 
National DM74LS08 
NEG Amenca /lPB74LS08 
Raytheon 74LS08 
Signetics '14LS08 
Fairchild 74LS09 
ITT ITT74LS09 
Motorola 
National 
Raytheon 
Signetlcs 
FHirchiiri 

ITT 
Motorola 
National 

SN74LS09 
DM74LS09 
74LS09 
74LS09 
74LS10 
ITT74LS10 
SN74LS10 
DM74LS10 

NEG America ,...PB74LSlO 
Raytheon 74[.510 
Signet1cs 74LSiO 

SN74LS107 Fairchild 74[,5107 
Nattonal 
Raytheon 

, Signetlcs 

SN74LS109' FairChild 
ITT 

DM74LS107 
74L8107 
74LS107 
74L'3109 
ITT74LS109A 

fv1otorola SN74LS109 
National DM74LS109 
NFC A01enoi I'P874LS109 
Ray!neon 
Signelics 

SN74LS11 Falrch!lo 
ITT 
Motorola 
National 

/4LS109 
74LS109 
74LS11 
iTT74LS11 
SN74LS11 
DM74LS11 

,"+C'v l""d1!ttil\.4 JlrClf £.tl.,..-..) , I 

Raytheon 74LS11 
Signetics 74L811 

SN74LS112 Fairchiid 74LS112 
ITT In74LS112 
National DM7 4LS 112 
NEG America pPB74lS112 
Raytheon 74LS112 
SIQnetlcs 74LS 112 

SN74LS113 Fairchild 74LS113 
ITT 
National 
NEG America 
Raytheon 
Signetics 

SN74LS i 14 Fairduid 
ITT 
Motorola 
National 
Raytheon 
Signetics 

SN74LS12 Faircrilid 
National 
Raytheon 
Signetics 

SN74LS122 National 
Raytheon 

SN74LS123 AMD 

!n74LS113 
DM74LS113 
,...PB74LS113 
74LS113 
74LS113 
74LSl14 
;n74~S114 

SN74LS114 
DM74LS1,4 
74L5114 
74LS114 
74L$12 
OM74LS12 
74LS12 
74LS12 
DM74LS122 
74LS122 
SN74LS123 

iTT ITT74LS123 
National OM7 4LS 123 
Raytheon 74LS123 

SN74LS125A Fairchild 74L5125 

• Discontinued 

275 ! 

I 
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I 

Manufacturer l Replacement 
Device I Source Device 

Ie Master 
Page 

SN74LS125A National DM74LS 125 
Rayt~eon 7l1LS125 
SIgn811cs 

,S"l74LS126A Fa:rcndd 
ITT 
Motorola 
National 
Raytheon 
Signatics 

SN74LS13 Fairchild 
Ir"-

74;..S125 
74L!:126 
iTi/4LS126 
SN74LS126 
DM74LS126 
74lS126 
74lS126 
74LS13 
1"',74l.818 

SN74LS13 
OM74LS13 

Motorola 
t--i"ltiona! 
Raytheon 
SiqnetiGS 

74LS13 264 

SN7 4LS 132 Falrchdd 

Motorola 
National 
Raytheon 
Signetics 

SN74lS133 ITT 
SN74LS136 Fairchild 

iTT 
Motowia 
National 
Raytheon 
Signetics 

SN74LS138 AMD 
Fa:rchlld 
ITT 
Motorola 

74LS13 
74LS132 
IP74LS132 
8N74LS132 
DM74lS132 
74LS132 
74LS132 
In74LS133 
74LS136 
ITT74~S136 

SN74LS 136 
DM74LS136 
74LS136 
74LS136 
SN74LS138 
74LS138 
ITT74LS138 
SN74LS138 

National DM74LS138 
NEG AmerlGa ",PB74LS138 
Ray1heon 74LS 138 
Signetics '74LS138 

SN74LS139 AMD SN74LS139 

SN74LS14 

F.11rcr,:ld 
ITT 
Motoro:a 
N?tional 
NEe Amenca 
Raytheon 
Signetics 
Falfchlld 
ITT 
Motorola 
["auona! 

74:"'S139 
Iffi4LS139 
SN74LS139 
DM74LS139 
p.PB74LS139 
74LS139 
74i..S139 
74LSi4 
ITT74LS14 
SN74LS14 
uM7~LSi4 

Raytheon 74LS14 
'S;gnetlcs 74LS14 

SN74LS145 Fairchild 74LS145 
Signetlcs 

SN74LS148 AMD 

ITT 
Motorola 
National 
Raytheon 
Signettcs 

SN74LS151 AMD 
Fairchild 

, ITT 

Motorola 

74LS145 
SN74l.$148 

ITT74LS15 
SN74LS15 
DM74LS15 
74LS15 
74LS15 
SN74LS151 
74LS151 
ITT74LS151 
SN74LS151 

National DM74LS151 
II:EC Ar-,er;ca /-IPS"? 4:..S 151 
Ray1heon 74LS151 
Signetics 

SN7 4LS 152 Fairchild 

SN74LS153 
Falrcr,;io 
ifT 
Motoloia 
t~atlonai 

NEG America 
Raytheon 
Signetics 

SN7 4LS 155 Fairchild 
ITT 
Motorola 
NatIOnal 
NEG Am6nca 
Raytheon 
SlgrrBtics 

SN7 4LS 156 Fairchild 
ITT 

74LS151 
74LS152 
74LS152 
SN74LS153 
74L~.153 

ITT74LS153 
S"J74LS153 
DM74L,S153 
p.PB74L5153 
"14LS153 
74LS153 
74LS155 
ITT74l.S155 
SN74LS155 
DM74LS155 
fJPB74LS155 
74LS155 
l4LS1~5 

74LS156 
!TT7,1t.S156 

264 

264 

Manufacturer i Replacement 
Device ' Source Device 

IC M.ster 
Page 

SN74LS156 MOlOrola SN74LS156 
NalH1na, DM74LS156 
~~ayt!leon 

S'r:;net,cs 
SN74LS157 AMD 

Fairchild 
ITT 
Motorola 

74LS~56 

74,_$156 

St-.74LS·i57 
74LS157 
lTI74LS157 
SN74LS157 

National Dr:1?4LS157 
NEe Ar.'lenca I'P874LS157 
Rfl~thfl()n 14LS 157 
Siqnetics 74LS157 

SN74LS158 AMD SN74LS158 
Fa'rchlld 74LS158 
IT: ,TF4LS158 
Motoro:a SNI 4LS 1::'8 
National 
Raytheon 
Signetics 

SN74LS160 AMD 
Fairchild 
ITT 
Motorola 
National 
Hdyth60n 
SlgneliCs 

SN74LS161 AMD 
Fairchild 
ITT 
Motorola 
Nauonal 
NEG Amenca 
Raytheon 

Signet,cs 
SN74LS162 AMD 

Fa;rchild 

Motorola 
Natlona! 
Raytheon 
Signetics 

SN74LS163 AMD 
Fairchild 
ITT 
Motorola 
National 

Signetics 
SN74LS164 AMD 

Fairchild 
In 
Motoroia 

DM74LS158 
74LS158 
74LS158 
SN74LSi60 
74LS160 
ITT74LS160 
SN74LS160 
DM74LS160 

74L.S160 
SN74LS161 
74LS161 
ITI74LS161 
SNi'4LS161 
OM74LS161 
flPB74LS161 
74LS161 
75LS161 
74LS161 
SN74LS162 
74LS162 
"':4'_S~62 

SN74LS162 
DMl4LS162 
74LS162 
74LS162 
SN74LS163 
74LS163 
In74LS~63 

SN74LS163 
DM74LS163 

74LS163 
SN74LS164 
74LS164 
rr7~~S;64 

SN74LS164 
OM71!1 <:1(;4 

NEG Amenca i'-P87 4LS 164 
Raytheon 74LS164 272 
Signetics 

SN74LS165 Fairchild 
SN74lS168 ArviD 

Fairchild 
National 

SN74LS169 AMO 
Fairchild 
National 

SN74LS170 M,,1D 
Fairchild 
ITT 
Motorola 

Raytheon 
Signetics 

SN74LS173 Fairchild 
Nat,onal 
S!gnet;cs 

SN74LS174 AMD 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Signetics 

SN74LS175 AMD 
Fairchild 
ITT 

MotorOia 
~atior.a! 

74L5164 
74 ... $165 
SN74LS168 
74LS168 
DM74LS168 
SN74LS169 
74LS169 
Dtvl74LS169 
S'J7 4LS i 70 
74LS170 
Iffi4LS170 
SN74LS170 
mn4LS170 
74'-3170 
74LS170 
74L5173 
DM74LS173 
74LS173 
SN74LS174 
7415174 
lTI74LS174 
SN74LS174 
DM74LS174 
74lS174 
74LS174 
SN74LS175 
74LSi75 
TT741_S175 

SN74LS175 
DM74LS175 

IC Master 
Page' 

St-.14LS175 Nt:", ilr!1er,Ca !-,FB74LS175 
Raytheon 74LS175 
Signetlcs 

SN74LS181 AM[, 

Motorola 
Raytheon 
S,gnetlcs 

SN74LS190 AM) 
F'a;rchild 

iTT 
Moto'rOla 
National 
Raytheon 
Signetics 

SNl4LS19i AMD 
Fairchi!d 
ITT 
Motorola" 
National 
Raytheon 
Signetics 

SN74LS192 AMD , 
Fairchild 

Motorola 
NatIOnal 

74L.81'75 
S'~7 4L5181 

SN74LS181 
74LS181 
741.S181 
SN?4LS190 
74L:0190 

'r~741 . .s190 
SN74LS190 
DM74LS~90 
74e,S190 
'14L8190 
5'<741_8191 
71!LS491 
:TTi'4LS191 
SN74LS191 
DM74LS191 
74LS191 
74LS191 
SN74LS192 
74L~3192 

SN74LS192 
DM74LS192 

NEG America p.PB74LS192 
Raytheon 74LS192 
Slgnetlcs 

SN74LS193 IIMD 
Fairchild 
ITT 
Motorola 
National 

5,"74L.5193 
74L8193 
ITT74LS193 
SN74LS193 
DM74LS193 

NEe Amenca }.I-P874LS193 
Raytheon 74LS193 
Sigret·cs 

SN74LS194A AMD 

Falfchtld 
ITT 
Motorola 

74LS19:1 

SN74LS194 
SN74LS'94A 
74LS194 
rfT7 4~S 194A 
SN74LS194 

NEG America I'DB14L5194 
Raytheon 74LS194A 
Signetics 74LS194A 

SN74LS195A AMD SN74LS195A 

ITT 

Motorola 
~EC Amenca 
Raytheon 
Signetlcs 

SN741 Sl9fl Fl'l'rchiln 
iTT 
Motorola 
NatIOnal 
Raytheon 
Signetics 

SN74LS197 Fcllfdlild 
ITT 
Molo;ola 
National 
Raytr\eon 
Sigl,,~)tICS 

SN74LS20 Fairchild 
ITT 

Motorola 

ITT74LS195A 
SN74LS195 
,...PB74LS195 
74LS195A 
74LS195A 
74lS196 
ITT74~S196 

SN74LS196 
DM74LS196 
74LS196 
74LS196 
74LS197 
ITT74~S197 

SN74LS197 
LlM74LS191 
74LS197 
74LS'97 
74LS20 
ITT74LS20 
SN74LS20 

"lal"y'a l DM 7 4LS20 
~EC Arnenca pP874LS20 
RaytMon "14LS20 
S:gne\iCS 74LS20 

SN74LS21 Fairchild 74LS21 
!TT ITf74LS21 
Motorola SN74LS21 
Natlona! DM74LS21 
NEe America p.P874LS21 
Raytheon 
Signetics 

SN74LS22 Fatrchild 
ITT 
MOlOro,ia 
Natlonai 
Ravtheon 
Signetics 

St\Jl4LS221 Fa"child 

74LS21 
74LS21 
14LS?2 
iTT74LS22 
S'r4LS22 
DM74LS22 
74LS?2 
74LS22 
74LS?:?1 

Boid face device numbers indicate manufacturers data is provided :[1 the Ie Master on the pades noted 
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ALTERNATE SOURCE OIR 
~-:::cturer I :o~~~ement Device 

Ie Master ::i~:cturer I ~:~~~ement Device 
IC Master Manufacturer ,Replacement IC Master Manufacturer I Replacement 

Pame Page Device Source Device Page Device : Source Device 

Texas Instruments (cont'd) SN74LS260 Fairchild 74LS260 SN74LS352 National DM74LS352 SN74LS393 Fairchild 74LS393 
Signetics 74LS260A SN74LS353 Fairchild 74LS353 SN74LS395 Fairchild 74LS395 

SN74LS261 ITT 1IT74LS261 National DM74LS353 National DM74LS395 
SN74LS221 iTT iTI74LS221 Raytheon 74L5261 284 SN74LS365 Fairchild 74LS365 Raytheon 74LS395 

Motorola SN74LS221 Signetics 74LS261 ITT ITI74LS365 Signetics 74LS395 
National DM74LS221 SN74LS266 Fairchild 74LS266 Motorola SN74LS365 SN74LS399 AMD AM25LS09 
Raytheon 74LS221 275 ITT ITI741::S266 National DM74LS365 SN74LS399 
Signetlcs 74LS221 Motorola SN74LS266 NEG America /-lPB74LS365 SN74LS40 Fairchild 74LS40 

SN74LS240 AMD SN74LS240 Raytheon 74LS266 Raytheon 74LS365 286 ITT ITT74LS40 
Fairchild 74LS240 Signetics 74LS266 Signetics 74LS365 Motorola SN74LS40 
ITT ITI74LS240 SN74LS27 Fairchild 74LS27 SN74LS366 Fairchild 74LS366 National DM74LS40 
MMI 74LS240 ITT ITT74LS27 ITT Im4LS366 NEG America /-lPB74LS40 
Motorola SN74LS240 Motorola SN74LS27 Motorola SN74LS366 . Raytheon 74LS40 
Raytheon 74LS240 279 National DM74LS27 National DM74LS366 Signetics 74LS40 
Signetics 74LS240 NEG America /-lPB74LS27 NEG America /-lPB74LS366 SN74LS42 Fairchild ·74LS42 

SN74LS241 AMD SN74LS241 Raytheon 74LS27 Raytheon 74L5366 286 ITT ITT74LS42 
Fairchild 74LS241 Signetics 74~S27 Signetics 74LS366 Motorola SN74LS42 
ITT iTI74LS241 SN74LS273 AMD SN74LS273 SN74LS367 Fairchild 74LS367 National DM74LS42 
MMI 74LS241 Fairchild 74LS273 ITT Im4LS367 NEG America /-lPB74LS42 
Motorola SN74LS241 ITT ITI74LS273 Motorola SN74LS367 Raytheon 74L542 
Raytheon 74LS241 279 Signetics 74LS273 National DM74LS367 Signetics 74LS42 
Signetics 74LS241 SN74LS279 Fairchild 74LS279 NEG America /-lPB74LS367 SN74LS424 AMD SN74LS424 

SN74LS242 AMD SN74LS242 ITT ITI74LS279 Raytheon 74LS367 286 NEe Micro /-lPB8224 
Fairchild 74LS242 Motorola SN74LS279 Signetics 74LS367 SN74LS490 Fairchild 74LS490 
ITT ITI74LS242 National DM74LS279 SN74LS368 Fairchild 74LS368 SN74LS51 Fairchild 74LS51' 
Motorola SN74LS242 NEG America /-lPB74LS279 ITT Im4LS368 ITT ITT74LS51 
Raytheon 74LS242 282 Raytheon 74LS279 Motorola SN74LS368 Motorola SN74LS51 
Signetlcs 74LS242 Signetics 74LS279 National DM74LS368 National DM74LS51 

SN74LS243 AMD SN74LS243 SN74LS28 Fairchild 74LS28 NEG America /-lPB74LS368 NEG America /-lPB74LS51 
Fairchild 74LS243 ITT ITT74LS28 Raytheon 74LS368 286- Raytheon 74LS51 
ITT ITI74LS243 Raytheon 74LS28 Signetics 74LS368 Signetics 74LS51 
Motorola SN74LS243 Signetics 74LS28 SN74LS37 Fairchild 74LS37 SN74LS54 Fairchild 74LS54 
Raytheon 74LS243 282 SN74LS280 Fairchild 74LS280 ITT ITT74LS37 ITT ITT74LS54 
Signetics 74LS243 SN74LS281 AMD SN74LS281 Motorola SN74LS37 Motorola 8N74LS54 

SN74LS244 AMD SN74LS244 SN?4LS283 Fairchild 74LS283 National DM74LS37 National DM74LS54 
Fairchild 74LS244 ITT ITI74LS283 . NEG America /-lPB74LS37 NEG America /-lPB74LS54 
ITT ITI74LS244 Motorola SN74LS283 Raytheon 74LS37 Raytheon 74LS54 
MMI 74LS244 National DM74LS283 Signetics 74LS37 Signetics 74LS54 
Motorola SN74LS244 Raytheon 74LS283 SN74LS373 AMD SN74LS373 SN74LS55 Fairchild 74LS55 
Raytheon 74L5244 279 Signetics 74LS283 Fairchild 74LS373. Motorola SN74LS55 
Signetlcs 74LS244 SN74LS290 Fairchild 74LS290 ITT Im4LS373 National DM74LS55 

SN74LS247 Fairchild 741.S247· In IIT74LS290 MMI 74L5373 NEe Aniefica uP874lS55· 
Nalional DM74LS247 Motorola SN74LS290 Raytheon 74LS373 2881 Raytheon 74LS55 

SN74LS248 Fairchild 74LS248 National DM74LS290 Signetics . 74LS373 I Signetics 74LS55 
National DM74LS248 Signetics 74LS290 SN74LS374 AMD SN74LS374 

I 
SN74LS670 AMD Sf\j74LS670 

SN74LS249 Fairchild 74LS249 SN74LS293 Fairchild 74LS293 Fairchild 74LS374 Fairchild 74LS670 
National DM74LS249 ITT ITI74LS293 ITT Im4LS374 

I 
Motorola SN74lS670 

SN74LS251 AMD SN74LS251 Motorola SN74LS293 MMI 74LS374 National DM74LS670 
Fairchild 74LS251 National DM74LS293 National DM74LS374 Raytheon 74LS670 
ITT ITI74LS251 Signetics 74LS293 Raytheon 74LS374 288 Signetics 74LS6l-O 
Motorola SN74LS251 SN74LS295B Fairchild 74LS295 SN74LS375 ITT Im4LS375 SN74LS73 Fairchild 74LS73 
National DM74LS251 Motorola SN74LS295 Motorola SN74LS375 ITT ITT74LS73 
NEG America p.PB74LS251 N.EG America /-lPB74LS295 NEG America /-lPB74LS375 Motorola SN74LS73 
Raytheon 74LS251 Raytheon 74LS295A Raytheon 74LS375 National DM74LS73 
Signetics 74LS251 Signetics 74LS295 Signetics 74LS375 Raytheon 74LS73 

SN74LS253 AMD SN74LS253 SN74LS298 Fairchild 74LS298 • SN74LS377 AMD SN74LS377 Signetics 74LS73 
Fairchild. 74LS253 Motorola SN74LS298 Fairchild 74lS377 SN74LS74 Fairchild 74LS74 
ITT 1TI74LS253 Raytheon 74LS298 ITT Im4LS377 ITT ITT74LS74 
Motorola SN74LS253 Signetics 74LS298 Raytheon 74LS3n 288 Motorola SN74LS74 
National DM74LS253 SN74LS299 AMD SN74LS299 Signetics 74LS377 National DM74LS74 
NEG America /-lPB74LS253 Fairchild 74LS299 SN74LS378 AMD SN74LS378 NEG America /-lPB74LS74 
Raytheon 74LS253 ITT Im4LS299 Fairchild 74LS378 Raytheon 74LS74 
Signetics 74LS253 Raytheon 74LS299 ITT 1TI74LS378 S,gnetics 74LS74 

SN74LS257 AMD SN74LS257 SN74LS30 Fairchild 74LS30 Signetics 74lS378 SN74LS75 Fairchild 74LS75 
Fairchild 74LS257 ITT ITT74LS30 SN74LS379 AMD AM25lS08 ITT 1TT74LS75 
ITT 1TI74LS257 Motorola SN74LS30 SN74LS379 National DM74LS75 
Motorola SN74LS257 NatIOnal DM74LS30 SN74lS38 Fairchild 74LS38 Raytheon 74LS75 
Nationai DM74LS257 NEG America /-lPB74LS30 ITT ITT74LS38 Signetics 74LS75 
NEG America j.tPB74LS257 Raytheon 74LS30 Motorola SN74LS38 SN74LS76 ITT ITT74LS76 
Raytheon 74LS257 Signetics 74LS30 National DM74LS38 NatIOnal DM74LS76 
Signetics 74LS257 SN74LS32 Fairchl.ld 74LS32 NEe Amenca j.tP874LS38 Raytheon 74LS76 

SN74LS258 AMD SN74LS258 ITT ITT74LS32 Raytheon 74LS38 Signetics 74LS76 
Fairchild 74LS258 Motorola SN74LS32 SlQnetics 74LS38 SN74LS78 ITT ITT74LS78 
iTT ITI74LS256 National DM74LS32 SN74LS361 AMD SN74LS381 National DM74LS78 
Motorola SN74LS258 NEe America J.lP874LS32 ITT Im4LS381 Raytheon 74LS78 
National DM74LS258 Raytheon 74LS32 SN74LS384 AMD AM25LS14 Signetics 74LS78 
NEG Amenca j.tP874LS258 Signetics 74LS32 SN74LS384 SN74lS83A Falfcnlla 74LS83 
Raytheon 74LS258 SN74LS322 AMD AM25LS22 SN74LS385 AMD AM25LS15 ITT !~74LSa3A 
Signetics 74LS258 SN74LS322 SN74LS385 Motolola SN74LS83 

SN74LS259 Falrchlla 74LS259 SN74LS323 AMD AM25LS23 SN74LS386 Fairchild 74LS386 National DM74LS83 
ITT 1IT74LS259 SN74LS323 ITT Im4LS386 DM74LS83A 
Motorola SN74LS259 ITT ITI74LS323 Motorola SN74LS386 Raytheon 74LS83A 

SN74LS26 Fairchild 74LS26 Raytheon 74LS323 National DM74LS386 Signetlcs 74LS83 
National DM74LS26 SN74LS33 Raytheon 74LS33 Raytheon 74LS386 74LS83A 
Raytheon 74LS26 Signetics 74LS33 Signetics 74lS386 SN74LS85 Fairchild 74lS85 
Signetics 74LS26 SN74LS352 Fairchild 74LS352 SN74LS390 Fairchild 74LS390 ITT ITT74LS85 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 

Ie MASTER 1978 2053 



ICMASTER 
IC Master 

Page 

Texas Instruments (cont'd) 

SN74LS85 Motorola SN74LS85 
DM74LS85 
74LS85 
74LS85 
74LS86 

National 
Raytheon 
Signetics 

SN74LS8f; F,wchlld 
iTT IIT74LS86 
Motorola SN74LS86 
I~Ei: li'1"srica IlD874LS8B 
Raytheon 74LS86 
Signetlcs 74LS86 

8N74L590 Fairchild 74LS90 

SN74LS91 
SN74LS92 

SN74L893 

lTT 

Motorola 
Raytheon 
81gnetics 
Raytheon 
Fairchild 
Motorola 
Raytheon 
8ignetics 
Fairchild 
ITT 
Motorola 
Raytheon 
8ignetics 

SN74LS95B Fa:rchdd 
lIT 

:TT7~LS90 

SN74LS9D 
74LS90 

74LS90 
74LS91 
74L892 
8N74LS92 
74LS92 
74L892 
74LS93 
iTT74LS93 
SN74LS93 
74LS93 
74L893 
74LS95 
!n74~S95B 

SN74L895 
74LS958 
74L895B 
ITT74LS96 
74LS96 
DM74LOO 
DM74l01 
Drvr'4Lo2 

Motorola 
RrlythAon 
51gnetics 

SN74LS96 ITT 

8N74LOO 
SN74L01 
SN74L02 
SN74L03 
SN74L04 
8N74L10 
SN74L123 
SN74L 154 
SN74L157 
SN74L164 
SN74L 192 
SN74L'93 
SN74L20 
SN74L30 
SNl4L42 
SN74L51 
SN74L54 
SN74L55 
SN74L7, 
SN74L72 
SN74Li3 
SN74L74 

.SN74L75 
SN74L78 
SN74L85 
SN74L86 
SN74L90 
SN74L91 
SN74L93 
SN74L95 
SN74L98 
SN14S00 

SN74S02 

SN74S03 

SN74S04 

Signetics 
National 
National 
National 
National 
National 
National 
National 
Nationa! 
National 
Nat;or,a: 
National 
~,Iati()na 

Nat,ona. 
NaliOnal 
National 
NaliOnal 
National 
Nanonal 
NdLIUfldl 

National 
National 
National 
Natiunal 
National 
National 
National 
National 
Nalional 
Nationa! 
National 
National 
falrch:ld 

DM74L03 
DM74L04 
DM74L10 
DM74L123 
DM74L.154A 
DM74L157A 

,Ot,,*74L164 
DM74l192 
DM741193 
DM74L20 
DM74L30 
DM74L42A 
DM74L51 
DM74L54 
DM74L55 

DM74L72 
DM74L73 
DMi4L74 
DM74L75 
DM74L78 
DM74L85 
DM74L86 
DM74L90 
DM74L91 
DM74L93 
DM74L95 
DM74L98 
74800 
9800 

Hitachi HD74S00 
MitsuDlsrl M58000 
Na[lona 
8'gnetlcs 
MMI 
11 
Fairchild 

Hitachi 
MltsublShl 
Nat'ona' 
Signetics 
Fairchild 

Hitachi 

DM74800 
14800 
74S373 
SN745373 
74803 
9803 
HD74S03 
M5S003 
DM74S03 
74S03 
74S04 
9804 
HD74804 

MitSLlbshi M5SC04 
National DM74S04 
S"y,et!cs 74S04 

• Discontinued 

268 

272 

268 

268 

460 

~~~r:eturer I ::~~~ement Deviee IC Master I ! Manufacturer! Replacement Ie Master 
_______________ page_ Device Source DeViee,. Page 

SN74S05 Fairchild 74S05 8N74S153 Mitsuoishl M5S153 
9505 National DM74S153 

Hitachi 
MitsublShl 
Naticnal 
Signetics 

SN74S08 Fairchild 
Signetics 

SN74809 Fairchild 
Signetics 

8N7 4810 Fairchlid 
Hitachi 
Mltsub;sh' 
National 
S:gnf-tics 

SN74Si09 Fa!rChild 
SN74S11 Fairchl!d 

Hitachi 
Mltsublshl 
National 
Signetics 

SN748112 Fairchild 

Hitacnl 
Mltsubishl 
Motorola 
National 
Signetics 

SN74S113 FairchiiCJl 

. 
8N748114 

Hitachi 
Mitsubishi 
Motorola 
National / 
8!gnetiCS 
Fairchild 

HitaChi 
Mltsubishi 
National 
Signet:cs 

8N74S132 Fairchild 
8N74S133 Fairchild 

Hitachi 
MitSLlOIShi 
National 
8ignetics 

SN7 48134 Fi:llrchllo 

.Hltacrll 
National 

SN74S135 Fairchild 
Hltactli 
National 
S,gnetlcs 

SN74S138 AMD 
Fairchild 
Mltsublshl 
National 
8ignelics 

SN74S139 AMD 
Fairchild 
National 
S,gnetics 

SN745140 Fairchild 

Hitachi 
N8t!Ona! 

Signelics 
SN74S15 Fa.rchl'd 

Hitachi 
Milsubishi 
National 
8!gnetlcs 

5N74$151 AMD 
Fairchild 
Htacni 
Mltsubishi 
National 
Signetlcs 

8N74S153 M,m 
Fairchild '. 

HD74S05 
M58005 
DM74S05 
74805 
74S08 
74808 
74809 
74S09 
74S~0 

HD74S10 
M58010 
DM74810 
74810 
98109 
74811 
9S11 
HD74S11 
M58011 
DM74S11 
74811 
748112 
98112 
HD7451i2 
M58112 
8N74S112 
DM748112 
748112 
748113 
95,.,3 
HD748113 
·M5S113 
SN74S113 
DM74S113 
745113 
748114 
9S1 ~ 4 

HD748114 
M58114 
OM74S114 
74S114 
745132 
748133 
98133 
HD74S133 
M5S133 
DM745133 
74S133 
748134 
98134 
HD14S134 
DM74S134 
74S~34 

74S135 
HD74S135 
DM74S135 
745135 
SN74S138 
748138 
M5S138 
DM748138 
745 1 38 
SN748139 
74S139 
DM74S139 
745139 
748140 
98140 
HD74S140 
DM74S140 
745140 
74815 
HD74S15 
M5S015 

-DM74S15 
74515 
8N748151 
748151 
HD748151 
M58151 
DM748151 
748151 
8"J748153 
748153 
935:53 

Signetics 745153 
SN74S157 AMD SN74S157 

Fairchild 748157 
93S157 

M:tsubishi M58157 
National DM74S157 
8ignetics 74S157 

SN748158 AMD SN74S158 
F>iirchild 

Mitsubishl 
National 
S!gnetics 

SN74S174 AMD 
Fairchild 
Hitachi 
Mitsubishi 
National 
Signetics 

5N748175 AMD 
Fairchild 

Hitachi 
Mitsublshl 
National 
81gnetics 

SN74S181 AMD 
Fairchild 

Hitachi 
Mitsublshl 
S,gnetics 

8N748182 Fairchild 
Mltsuoishl 
National 
5ignet;cs 

SN74S188 AMO 
HarriS 
MMI 
8ignetics 

SN74S189 AMO 

fairchild 
National 

SN74S194 AMD 
Faircnlid 

5ignetics 
81',-174S195 AMD 

Fa,rcnlld 

National 
81gnetlcs 

8N748196 Fairchild 
SN748197 Fairchild 

Signetics 
8N74S20 Fairchild 

Hitachi 
Mitsubishi 
National 
Signetics 

8N748200 Fairchild 
MMI 
National 
NEC Micro 
Raytheon 
Signetics 
TI 

SN74S201 MMI 
NatIOnal 
NEG Micro 
Signetics 

8N74S206 FairChild 
MMI 
National 
Raytheon 
81gnetics 
TI 

8N74822 Fairchild 

Hitachi 
Mitsubishi 
National 

748158 
93S158 
M58158 
DM748158 
748158 
SN74S174 
748174 
HD748174 
M58174 
DM748174 
74S174 
8N748175 
748175 
93S175 
HD745i75 
M55175 
DM745175 
745175 
5N74S181 
74S181 
93841 
HD74S181 
M5S181 
74S181 
745182 
M55182 
DM745182 
74S182 
AM27809 
HM7602 
6330 
N82523 
AM27503 
SN74S189 
93405 
DM745189 
8N748194 
743194 
938194 
745194 
5N748195 
748195 
93500 

74S195 
82890 
82591 
74S197 
74S20 
9S20 
HD74520 
M58020 
DM74520 
74S20 
93421 
6531 
DM74S200 
/lPB2200 
RC5340 
745200 
SN748201 
6531 
DM748200 
/lPB2202 
748201 
93411 
6205 
DM745206 
RC5330 
N82S17 
SN745301 
74822 
9S22 
HD74S22 
M5S22 
OM74S22 

1192 
1252 

1292 

1252 
1297 

Manufacturer I Replacement IC lint., 
DeviCe Source Device ,... 

SN74S22 51gnetics 
SN74S240 AMD 

MMI 
Raytheon 

SN74S241 AMD 
MMI 
Raytheon 

SN748251 AMD 
Fairchild 
Hitachi 
Mitsubishi 
National 
Signetics 

SN748257 AMD 

Fairchild 

Mitsubishi 
National 
Signetlcs 

8N74S258 AMD 
Fairchild 

Mitsubishi 
8ignetics 

SN748270 Intersil 
MMI 
Signetics 

SN74S280 National 
81gnetics 

SN74S281 National 
SN74S287 Harris 

Intel 
InterSl1 
MMI 
National 
8ignetics 

SN74S288 Harris 
MMI 
National 
Signetlcs 

8N74S289 AMD 
FairchHd 
National 
NEe Micro 

Signetics 

SN74530 Fairchild 
Mltsubishl 
National 

SN74S301 National 
NEC Micro 
8ignetics 

SN748314 NEe Micro 
8N74832 Fairchild 

National 

74522 
SN748240 
745240 
748240 
SN74S241 
745241 
745241 
SN748251 
74S251 
HD74S251 
M58251 
DM74S251 
748251 
SN548257 
8N74S257 
54S257 
748257 
M5S257 
DM74S257 
548257 
748257 
SN74S258 
748258 
93S258 
M5S258 
74S258 
IM5604 
6205 
82S130 
DM74S260 
748280 
DM74S281 
HM7611 
HM7611A 
3621-1 
lM5623 
6301 
DM745287 
N828129 
HM7603 
6331 
DM8578 
N82S123 
SN74S289 
93404 
DM74S289 
,...PB2089 
J.lPB2289 
N62S25 
3101A 
74830 
M58030 
DM74S30 
OM74S206 
tJ.PB2200 
74S301 
J.lPB2205 
74S02 
DM74802 

5ignetics 74502 
SN74S37 8ignetics 74537 
SN74S370 MM. 6206 

Signetics 82S131 
SN74S373 MM! 745373 

TI 
8N748374 MMI 

SN74802 
745374 
HM7610 SN74S387 Harris 
HM7610A 

Intel 3601-1 
MMI 6300 
National DM745387 
NEe Micro /lPB403 
Signetics N828126 

8N74S40 Fairchild 74540 
9S40 

Hitachi HD74S40 
Mitsubishi M55040 
National DM74S40 
8ignetics 74S40 

SN748412 AMD SN74S412 
NEe Micro IlPB8212 

SN745428 NEC Micro /lPB8228 
8N748436 NEe Micro J.lPB8238 
SN74S44 NEC Micro IlPB425 
SN745470 MMI 6308-1 

National OM74S470 

482 

1252 

1192 
1200 

1252 
1264 

1112 
1252 

1297 

1418 

1252 

460 

460 
1192 
1200 

1252 
1264 
1482 

1804 
1769 
1769 
1466 
1248 

Bold face device numbers Indicate manufacturers data is provided in the Ie Master on the pages noted_ 
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ALTERNATE SOURCE DIRE 

=eeturer I =:ement DeYIce 
. Ie Master Manufacturer I Replacemen! Ie Master Manufacturer I Replacement - Ie Master Manufactlftr I Replacement Ie Master 

Page Device Source Device Page Device . Source DevIce Page DevIce Source Device Page 

Texas Instruments (cont'd) SN7404 Hitachi HD7404 SN74107 Mitsubishi M53307 SN7414 National DM7414 
lIT IIT7404 Motorola MC74107 Signetics 7414 
Mitsubishi M53204 National DM74107 SN74141 Fairchild 74141 

SN74S471 MMI 6309-1 1248 Motorola MC7404 NEe America IlPB74107 93141 
National DM74S471 National DM7404 Signetics 74107 Hitachi HD2558 

SN74S472 Harris HM7649 1218 NEe America IlPB7404 SN74109 Fairchild 74109 Motorola MC74141 
MMI 6349-1 1248 Raytheon 7404 National DM74109 National DM74141 
National DM74S472 Signetics 7404 Signetics 74109 DM7441 

SN74S473 Harris HM7648 1218 Toshiba TC7404 SN74111 TRW 74111 NEe America IlPB74141 
MMI 6348-1 1248 TRW 7404 SN74116 Fairchild 74116 Signetics 74141 
National DM74S473 1272 SN7405 Fairchild 7405 Signetics 74116 7441 

SN74S475 NEC Micro IlPB405 9N05 SN7412 Fairchild 7412 SN74145 Fairchild 74145 
SN74S51 Fairchild 74S51 Hitachi HD2523 9N12 93145 

Mitsubishi M5S051 HD7405 Hitachi HD7412 
" 

Hitachi HD2555 
National DM74S51 lIT 1TT7405 lIT 1TT7412 lIT 1TT74145 
Signetics 74S51 Mitsubishi M53205 Motorola MC7412 Mitsubishi M53345 

SN74S64 Fairchild 74S64 Motorola MC7405 Raytheon 7412 Motorola MC74145 
9S64 National DM7405 Signetics 7412 National DM74145 

Hitachi HD74S64 NEe America IlPB7405 TRW 7412 Raytheon 74145 
National DM74S64 Raytheon 7405 SN74120 Motorola MC74120 Signetics 74145 
Signetics 74S64 Signetics 7405 SN74121 Fairchild 74121 TRW 74145 

SN74S65 Fairchild 74S65 TRW 7405 9603 SN74147 Hitachi HD74147 
9S65 SN7406 Fairchild 7406 Hitachi HD2543 Mitsubishi M53347 

Hitachi HD74S65 9N06 HD74121 National DM74147 
National DM74S65 Hitachi HD7406 lIT IIT74121 NEG America J!PB74147 
Signetics 74S65 lIT 1TT7406 Mitsubishi M53321 Signetics 74147 

SN74S74 Fairchild 74S74 Mitsubishi M53206 Motorola MC74121 SN74148 Hitachi HD74148 
9S74 Motorola MC7406. National DM74121 Mitsubishi M53348 

Hitachi HD74S74 National DM7406 Signetics 74121 National DM74148 
Mitsubishi M5S074 Signetics 7406 TRW 74121 NEe America IlPB74148 
National DM74S74 TRW 7406 SN74122 Fairchild 74122 Signetics 74148 
Signetics 74S74 SN7407 Fairchild 7407 lIT 1TT74122 SN74150 Fairchild 74150 

SN74S85 Mitsubishi M5S085 9N07 Mitsubishi M53322 93150 
Signetics 74S85 Hitachi HD7407 Motorola MC74122 Hitachi HD2548 

SN74S86 Fairchild 74S86 lIT 1TT7407 National DM74122 HD74150 
Hitachi HD74S86 Mitsubishi M53207 Signetics 74122 Mitsubishi M53350 
National DM74S86 Motorola MC7407 8T22 Motorola MC74150 
Signetics 74S86 National DM7407 SN74123 AMD AM26123 National DM74150 

SN7400 Fairchild 7400 - Signetics 7407 SN74123 NEe America ",PB74150 
9NOO TRW 7407 Fairchild 74123 Raytheon 74150 , 

Hitachi HD2503 SN7408 Fairchild 7408 Hitachi HD2561 Signetics 74150 
HD7400 9N08 lIT 1TT7412.3 TRW 14150 

in iTT7400 Hitachi HD2550 Mltsubishl M53323 SN74151 Fairchild 74151 
Mitsubishi M53200 lIT IIT7408 Motoiola MC74123 .SN74151 Fairchild 74151 
Motorola MC7400 Mitsubishi M53208 National DM74123 93151 
National DM7400 Motorola MC7408 NEG America IlPB74123 Hitachi HD2549 
NEG America J!PB7400 National DM7408 Raytheon 74123 HD74151 
Raytheon 7400 Raytheon 7408 Signetics 74123 lIT IIT74151 
Signetics 7400 Signetics 7408 TRW 74123 Mitsubishi M53351 
Toshiba TC7400 Toshiba TC7408 SN74125 Fairchild 74125 Motorola MC74151 
TRW 7400 TRW 7408 Hitachi HD74125 National DM74151 

SN7401 Fairchild 7401 SN7409 Fairchild 7409 Mitsubishi M53325 NEG America IlPB74151 
9N01 9N09 National DM74125 Raytheon 74151 

Hitachi HD2509 Hitachi HD2551 DM8093 Signetics 74151 
lIT IIT7401 HD7409 Signetics 74125 TI SN74151A 
Mitsubishi M53201 lIT IIT7409 SN74126 Fairchild 74126 TRW 74151 
Motorola MC7401 Mitsubishi M53209 Hitachi HD74126 .SN74152 Fairchild 74152 
National DM7401 Motorola MC7409 Mitsubishi M53326 93152 
Raytheon 7401 National DM7409 National DM74126 Motorola MC74152 
Signetics 7401 Raytheon 74'09 Signetics 74126 Raytheon 74152 • 
TRW 7401 Signetics 7409 SN74128 Signetics 74128 TRW 74152 

SN7402 Fairchild 7402 TRW 7409 SNj74129 National DM74193 SN74153 AMD SN74153 
9N02 SN741 0 Fairchild 7410 SN7413 Fairchild 7413 Fairchild 74153 

Hitachi HD2511 9N10 9N13 93153 
HD7402 Hitachi HD2507 Hitachi· HD2545 Hitachi HD2564 

lIT 1TT7402 HD741 0 lIT IIT7413 lIT IIT74153 
Mitsubishi M53202 lIT 1TT741 0 M~UbiShi M53213 Mitsubishi M53353 ' 
Motorola MC7402 Mitsubishi M53210 M torola MC7413 Motorola MC74153 
National DM7402 Motorola MC7410 National DM7413 National DM74153 
NEe America IlPB7402 National DM7410 NEG America IlPB7413 NEC America IlPB74153 
Signetics 7402 NEC Amenca IlPB7410 Signetics 7413 Raytheon 74153 
TRW 7402 Raytheon 7410 TRW 7413 Signetics. 74153 

/ 

SN7403 Fairchild 7403 Signetics 7410 SN74132 Fairchild 74132 TRW 74153 
9N03 TI SN7427 Hitachi HD74132 SN74154 AMD SN74154 

Hitachi HD2528 Toshiba TC7410 Mitsubishi M53332 Fairchild 74154 
HD7403 TRW 7410 Motorola MC74132 9311 

lIT iIT7403 SN74100 Motorola MC74100 National DM74132 Hitachi HD2580 
Mitsubishi M53203 Signetics 74100 Signetics 74132 Mitsubishi M53354 
Motorola MC7403 .SN741Q4 TI SN29000 SN74136 Hitachi HD74136 Motorola MC74154 
National DM7403 .SN74105 TI SN29001 Motorola MC74136 National DM74154 
Raytheon 7403 SN74107 AMD SN74107 Raytheon 74136 NEG America IlPB74154 
Signetics 7403 Fairchild 74107 TRW' 74136 Raytheon 74154 
TRW 7403. 9N107 SN7414 Fairchild 7414 Signetics 74154 

SN7404 Fairchild 7404 Hitachi HD2530 Hitachi HD7414 TRW 74154 
9N04 HD74107 Mitsubishi M53214 SN74155 Fairchild 74155 

Hitachi HD2522 lIT 1TT741 07 Motorola MC7414 93155 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ. so compare the specifications considering your requirements. 
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Texas Instruments (cont'd) 

SN74155 

SN74156 

SN74157 

SN74159 
SN7416 

SN74160 

SN74161 

SN74162 

SN74163 

iTT IT174155 
Mitsubishi M53355 
Motorola MC74155 
National OM74155 
NEG AmPrlcCl pPB7 415f> 
Raytheon 74155 
Signetics 74155 
TRW 74155 
Fairchild 74156 

~Htachi 

ITT 
Mitsubisni 
Motorola 
National 
NEG Amenca 
Raytheon 
Signetics 
TRW 
AMD 
Fairchild 

Hitachi 
ITT 

Mitsubishi 
Motorola 
National 

NEG AmerICa 
Raytheon 
5ignetics 
Raytheon 
Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TRW 
AMD 
Fairchild 

Hitachi 
ITT 

Mitsublshl 
Motorola 
National 
Raytheon 
Signetics 
TRW 
AMD 
Fairchild 

Hitachi 
ITT 

93156 
HD74156 
ITT74156 
M53356 
MC74156 
DM74156 
I-lPB74156 
74156 
74156 
74156 
SN74157 
74157 
9322 
HD74157 
ITT74157 
ITT9322 
M53357 
MC74157 
DM74157 
DM8322 
I-lPB74157 
74157 
74157 
74159 
7416 
9Nlf, 
HD7416 
ITT7416 
M53216 
MC7416 
DM7416 
7416 
7416 
SN74160 
74160 
9:310 
HD74160 
ITT74160 
M53360 
MC74160 
DM74160 
74150 
74160 
74160 
SN74161 
74161 
9316 
HD74161 
ITT74161 
ITT9316 

Mitsubishi M53361 
Motoro!a MC74161 
National OM74161 
NEG America !-,PB74161 
RaytheOn 74161 
Signetlcs 74161 
TRW 74161 
AMD SN74162 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
Raytheon 
Signetics 
TRW 
AMD 
Fairchitd 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 

74162 
HD74162 
ITT7.4162 
M53362 
MC74162 
DM74162 
74162 
74162 
74162 
SN74163 
74163 
HD74163 
ITT74163 
M53363 
MC74163 
DM74163 

• Discontinue6 

IC Master 
Page 

SN74163 Raytheon 74163 

SN74164 

SN74165 

SN74166 

SN74167 
SN7417 

SN74170 

SN74172 
SN74173 

SN74174 

SN74175 

SN74176 

SN74177 

Signetics 74163 
TRW 
AMD 

Fairchild 

-Hitachi 
ITT 
Mitsublshl 
National 

NEe America 
Raytheon 
Signetics 
Fairchild 

Mitsublshi 
Motorola 
National 

Raytheon 
Signetics 
Fairchild 

Hitachi 
Mitsubishl 
Motorola 
National 
Raytheon 
Signetlcs 
Motorola 
Fairchild 

Hitachi 
ITT 
Mitsublshl 

7416~J 

SN?4164 
74164 
74164 
93164 
HD74164 
ITT74164 
M53364 
DM74164 
DM8570 
,U,PB74164 
74164 
74164 
74165 
93165 
M53365 
MC74165 
DM74165 
DM8590 
74165 
74165 
74166 
93166 
H074166 
M53366 
MC74166 
DM74166 
74166 
74166 
MC74167 
7417 
9N17 ~ 
HD7417 
ITT7411 
M53217 

Motorola MC7417 
National DM7417 
Signetics 7417 
TRW 7417 
Fairchild 74170 
Hitachi HD2540 
Mitsubishi M53370 
National DM74170 
NEG Amenca ).1PB74170 
Raytheon 74170 
Signet,cs 
Signetics 
Fairchild 
National 

AMD 
Fa!rchild 

Hitachi 
Mitsublshi 
Moto~o!a 
National 
Raytheon 
Signetics 
AMD 

74170 
74172 
74173 
DM74173 
DM8551 
SN74174 
74174 
93174 
HD74174 
M53374 
MC74174 
DM74174 
74174 
74174 
SN74175 

Fairchild 74175 
93175 

Hitachi HD74175 
Mitsubishl M53375 
(Motorola MC74175 
National DM74175 
NEe America !-,PB74175 
Raytheon 74175 
Signetics 
Fairchild 

Mltsubishi 
Motorola 
National 

S,gneti(''S 

Fairchild 

MitsubiShi 
Motorola 
National 

74175 
74176 
82S90 
93176 
M53376 
MC74176 
DM74176 
DM8280 
N8280 
74176 
74177 
82891 
93177 
M53377 
Me74177 
DM74177 

Manufacturer i Replacement 
Device ' Source Device 

IC Master 
Page 

SN7 417'1 Natoona! DM8281 
S.gnfjtlc~ N8281 

SN74178 

SN74179 

SN74180 

SN74181 

SN74182 

Motorola 
Siqnetics 
Fairchild 

Motorola 
Signet!cs 
Fairchild 

Hitachi 

ITT 
Mitsubishl 
Motorola 
National 
NEG Amenca 
Raytheon 
Signetics 

TRV" 
AMD 

Fairchild 

Hitachi 
Mitsubishi 
Motorola 
National 
~~EC Amer:ca 
Raytheon 
Signetics 
AMD 

Fairchild 

Hitachi 
ITT 
Mitsublshi 
Motorola 
National 
NEG Amenca 
Raytheon 
Signetics 

SN74184 National 
SN74185 Mitsubishi 

Nationai 
SN74185A National 
SN74186 Harris 
SN74187 Int~r!';11 

MMI 
National 
Signetics 

SN74188 Hams 
,lnterSI! 

Sign8tics 
TI 

SN74188A MM! 

SN74190 

SN74191 

SN14192 

National 
Fairchild 

Hitachi 
ITT 
Milsubishi 
Motorola 
National 
Raytheon 
Signetics 
Fairchtld 

Hitachi 
ITT 
Mlt~ubishi 

Motorola 
National 
Raytheon 
Signetlcs 
AMD 

Fairchild 

ITT 

74177 
74178 

82S70 
93173 
MC74178 
N8270 
74179 
82872 
·93 ~ 79 
MC74i79 
N8271 
74180 
93180 
HD2525 
HD74180 
iTT74180 
M53380 
MC74180 
DM74180 
!-,PB74180 
74180 
74180 
74180 
SN74181 
9341 
74181 
9341 
HD2547 
M53381 
MC74181 
DM74181 
)lP874 181 
74181 
74181 
SN74182 
9342 
74182 
9342 
HD2562 
ITT74182 
M53382 
MC74182 
DM74182 
p.PB74182 
74182 
74~e2 

DM74184 
M53385 
DM74185 
DM74185A 
HPRGM0512 
iM5603 
6200 1252 
OM74187 
N82S226 
HPROM8256 
iM5600 
N82S23 
SN74188A 
6330 1252 
DM8,)77 
74190 
93190 
HD74190 
!TT74190 
M53390 
MC74 1 90 
DM74190 
74190 
74190 
14191 
93191 
HD74191 
ITT74191 
M53391 
MC74191 
DM74191 
74191 
74191 
SN74192 
9360 
74192 
9360 
ITT74192 

Manufacturer i Replacement Ie Master 
Device ' Source Device Page 

SN 7 4192 Milsubish. M53392 

SN74193 

SN74194 

SN74195 

SN74196 

I SN74197 

SN74198 

SN74199 

SN7420 

SN74200 

Motorola MCl4192 
National DM74192 

DM8560 
NEG America !-,PB74192 
Ray:hGon 74192 
Signetlcs 74192 
AMO SN74193 

ITT 
Mltsub;srl 
Motorola 
National 

9366 
74193 
9366 
ITT74193 
M53393 
MC74193 
DM74193 
DM8563 

NEG America p.PB7 41 ,93 
Raytheon 74193 
Signetics 741 93 
AMD SN74194 
Fairchild 74194 
Hitachi H074194 
ITT iTT74194 
Motorola MC74194 
Nat;ona! D~"'7 4194 
Raytheon 7 4 1 94 
Signetlcs 74194 
AMD SN74195 
Fairchild 74195 

9:;(JtJ 

ITT iTT? 4195 
ITT9300 

Motorola MC74195 
Nat:cflal DM74195 

DM8300 
NEG America f' PB7 4195 
Raytheon 74195 
Sif)Mtics 
Fairchild 

Motorola 
Nalional 
Signetics 

Fairchiid 

Motorola 
National 
Signetics 

Fairchild 

74195 
74196 
82S90 
93196 
MC74196 
DM74196 
N8290 
74196 
74197 
82591 
93197 
MC74197 
DM74197 
N8291 
74197 
74198 
93198 

Hitachi HD74198 
Mitsubishi M53398 
MOlOrola MC74198 
Nationai DM74198 
NEe Amenca !-,PB74198 
Raytheon 74198 
Signetics 74198 
Fa.rchild 74199 

Mltsubishi 
Motorola 
Natl()nal 
Raytheon 
Signetics 
Fa!rchild 

Hitachi 

ITT 
Mltsubishl 
Motorola 
National 
NEC America 
Raytheon 
Signetics 
Toshiba 
TRW 
Fao:chHd 
MMi 
Rajtneon 
Slgne:ics 
TI 

93199 
M53399 
MC74199 
DM74199 
74199 
14199 
7420 
9N20' 
HD2504 
HD7420 
iTT7420 
M53220 
MC7420 
DM7420 
p.PB7420 
7420 
7420 
TC7420 
7420 
93421 
6531 
I::;C5340 
N82S06 
SN74S201 

Bold face device numbers :ndicate manufacturers data is prOVided in the Ie Master on the pages noted 
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Texas Instruments (cont'd) 

SN74206 Intersil IM5533 
6530 
DM74S206 
RC5330 
SN74S301 
7422 
HD7422 
7422 
SN74221 
7423 

MMI 
National 
Raytheon 
TI 

SN7422 Fairchild 
Hitachi 
Raytheon 

SN74221 AMD 
SN7423 Fairchild 

Motorola 
National 

SN7425 Fairchild 

. ITT 
Mitsubishi 
Motorola 
National 

9N23 
MC7423 
DM7423 
7425 

SN74251 National 

9N25 
1TI7425 
M53225 
MC7425 
DM7425 
DM74251 
SN74259 
7426 

SN74259 AMD 
SN7426 Fairchild 

Hitachi 

ITT 
Motorola 
National 
Signetics 

TRW 

9N26 
HD2560 
HD7426 

SN7427 Fairchild 

1TI7426 
MC7426 
DM7426 
N8T18 
7426 
7426 
7410 

SN74270 
SN74278 
SN74279 

SN7428 
SN74283 

SN74284 
SN74285 
SN74287 
SN74290 

SN74293 

SN74298 

SN7430 

SN7432 

7427 
9N27 

Hitachi HD7410 
ITT lTI741 0 
Mitsubishi M53210 
Motorola MC7 410 

MC7427 
National OM7410 

DM7427 
NEe America /iPB7410 
Raytheon 7410 
Signetics 741 0 
Tl SN7410 
To~hiba TC741 0 
TRW 7410 
MMI 6205 
Mitsubishi M53478 

,Fairchild 74279 
Signetics 74279 
Signetics 7428 
Fairchild 74283 
Mitsubishi M53483 
NEe America /iPB74283 
Raytheon 74283 
National DM8875A 
National DM88758 
Fairchild 93426 
Fairchild 74290 
Mitsubishi M53490 
Motorola MC74290 
TRW 74290 
Fairchild 74293 
Mitsubishi M53493 
Motorola MC74293 
TRW 74293 
Fairchild 74298 
Motorola MC74298 
Signetics 74298 
Fairchild 7430 

9N30 
Hitachi HD2508 

HD7430 
ITT ITT7430 
Mitsubishi M53230 
Motorola MC7430 
National DM7430 
NEe America /iPB7430 
Signetics 7430 
TRW 7430 
Fairchild 7432 

9N32 

• Discontinued 

1297 

1252 

SN7432 

SN7433 
SN74365 
SN74366 
SN74367' 
SN74368 
SN7437 

SN74370 
SN7438 

SN74387 
SN7440 

.SN7441A 

SN7442 
.SN7442 

.SN7444 

SN7445 

Hitachi 
ITT 
National 
Signetics 
Signetics 
National 
National 
National 
National 
Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TRW 
MMI 
Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TRW 
Fairchild 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEC America 
SIQnellcs 
TRW 
National 
TI 
Fairchild 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motoroia 
Raytheon 
Signetics 
TI 
Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 

Ie Master 
Page 

HD7432 
ITT7432 
DM7432 
7432 
7433 
DM8095 
DM8096 
DM8097 
DM8098 
7437 
9N37 
HD2552 
ITT7437 
M53237 
MC7437 
DM7437 
/iPB7437-
7437 
7437 

/7437 
6206 
7438 
9N~ 
HD2544 
ITT7438 
M53238 
MC7438 
DM7438 
/iP87438 
7438 
7438 
7438 
93416 
7440 
9N40 
HD2501 
HD7440 
1TI7440 
M53240 
MC7440 
DM7440 
,uPB7440 
i440 
7440 
DM7441A 
SN74141 
7442 
7442 
9352 
HD2536 
HD7442 
1TI7442 
M53242 
MC7442 
DM7442 
/iPB7442 
7442 
7442 
SN7442A' 
7443 
9353 
HD2537 
HD7443 
1TI7443 
M53243 
MC7443 
7443 
7443 
SN7443A 
7444 
9354 
HD2538 
HD7444 
1TI7444 
M53244 
MC7444 
7444 
7444 
SN7444A 
7445 
9345 
HD2531 
ITT7445 
M53245 
MC7445 
DM7445 

1252 

At. TERNATE SOURCE D 
:=turer I ~ent Device /C Master 

Page 

SN7445 

446 

SN7448 

SN7449 

SN7450 

SN7451 

SN7453 

SN7454 

SN7460 

SN7470 

NEe America /iPB7445 
RaYtheon 7445 
Signetics 7445 
TRW 7445 
Fairchild 7446 

Hitachi 
ITT 

9357 
HD2553 
ITT7446 

Motorola MC7446 
National 
Signetics 
TI 

DM7446 
7446 
SN7446A 

Fairchild 7447 
Hitachi HD2532 
ITT ITT7447 
Mitsubishi M53247 
Motorola MC7447 
National DM7447 
NEG America /iPB7447 
Signetics 7447 
TI SN7447A 
Fairchild 7448 

ITT 
Mitsubishi 
Motorola 
National 
Signetics 
Fairchild' 

Motorola 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Signetics 
TRW 
Fa,rcmla 

Hitachi 

ITT 
Motorola 
National 
NEe America 
Signetics 
TRW 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEG America 
Signetics 
TRW 
Fairchild 

Hitachi 

ITT 
Motorola 
National 
NEe America 
Signetics 
TRW 
Fairchild 

Hitachi 

Mitsubishi 
Motorola 

9358 
ITT7448 
M53248 
MC7448 
DM7448 
7448 
7449 
9359 
MC7449 
7450 
9N50 
HD2506 
HD7450 
ITT7450 
M53250 
MC7450 

.DM7450 
JlPB7450 
7450 
7450 
7451 
9N51 
HD2505 
HD7451 
1TI7451 
MC7451 
DM7451 
/iPB7451 
7451 
7451 
7453 
9N53 
HD2512 
HD7453 
1TI7453 
M53253 
,,",C7453 
DM7453 
/iPB7453 
7453 
7453 
7454 
9N54 
HD2514 
HD7454 
ITT7454 
MC7454 
DM7454 
/iPB7454 
7454 
7454 
7460 
9N60 
HD2502 
HD7460 
M53260 
MC7460 

National DM7460 
NEe America /iPB7460 
Signetics 7460 
TRW 7460 
Fairchild 7470 

9N70 
Hitachi HD2539 

Manufacturer I Replacefl14!nt 
Device Source Device 

SN7470 

SN7472 

SN7473 

SN7474 

SN7475 

SN7476 

.SN7481 

SN7482 

SN7483 
.SN7483 

ITT 
Mitsubishi 
Motorola 
National 
Signetics 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
Signetics 
TRW 
Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Signetics 
Fairchild 

Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
NEe Amenca 
Raytheon 
Signetics 
TRW 
Fairchild 

l;iit!ichi 

ITT 
Mitsubtshi 
MotorOla 
National 
Signetics 
TRW 
Fairchild 

1TI7470 
M53270 
MC7470 
DM7470 
7470 
7472 
9N72 
HD2529 
HD7472 
ITT7472 
M53272 
MC7472 
DM7472 
7472 
7472 
7473 
9N73 
HD2515 
ITT7473 
M53273 
MC7473 
DM7473 
/iPB7473 
7473 
7474 
9N74 
HD2510 
HD7474 
1TI7474 
M53274 
MCy474 
DM7474 
/iP87474 
7474 
7474 
7474 
7475 
9375 
HD2517 
HD7475 
ITT7475 
M532V5 
MC1415 
DM7475 
7475 
7475 
7476 
9N76 

Hitachi HD2516 
ITT ITT7476 
Mitsubishi M53276 
Motorola MC7476 
National DM7476 
NEC America ./iP87476 
$ignetics 7476 
TRW 7476 
Fairchild 7477 

Motorola 
Signetics 
Fairchild 

ITT 
Mitsubishi 
Motorola 
NEe America 
Signetics 

Fairch~d 

Hitachi 
Motorola 
TI 
TRW 
Fairchild 

Hitachi 
ITT 
Motoro!a 
National 
Fairchild 
Fairchild 

Hitachi 
ITT 
Mitsubishi 
Motorola 

9377 
MC7477 
7477 
7480 
9380 
1TI7480 
M53280 
MC7480 
,uP87480 
7480 
8268 
93407 
HM2501 
MC4004 
SN7481A 
7481 
7482 
9382 
HD2513 
iTi7482 
MC7482 
DM7482 
7483 
7483 
9383 
HD2535 
ITT7483 
M53283 
MC7483 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ. so compare the specifications considering your requirements. 
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Page 

Texas Instruments (cont'd) 

National DM7483 
Raytheon 7483 
Signetics 7483 
TI SN7483A 

tSN7484 Mitsubishi M5.3284 
TI SN7484A 

SN7485 Fairchild 7485 
Hitachi HD748S 
Mitsubishi M53285 
Motorola MC7485 
National OM7485 
NEC America ,.,.PB7485 
Signetics 7485 
TRW 7485 

SN7486 Fairchild 7486 
9N86 

Hitachi H02526 
H07486 

ITT ITT7486 
Mitsubishi M53286 
Motorola MC7486 
National OM7486 
NEC America ,.,.PB7486 
Raytheon 7486 
Signetics 7486 

I+SN7488 

TRW 74f16 

Intersil IM5600 
MMI 6230 
............... .....-' .... . ............ '-"'-

1252
1 

National OM748E1 
TI SN7488A 

SN7489 AMO SN7489 
Fairchild 7489 
Hitachi HM2502 
Mitsubishi M53289 
National OM7489 1287 
NEC Micro ,.,.PB2089 
Raytheon 7489 
Signetics N82S25 
TRW 7489 

+SN7490 Fairchild 7490 
9390 

Hitachi H02519 
H07490 

ITT ITT7490 
MitsublShl M53290 
Motorola MCM4023 

MC7490 
National OM7490 
Signetics 7490 
II SN7490A 

TRW 7490 
+SN7491 Fairchild 7491 

9391 
Hitachi H02524 
ITT ITT7491 
Mitsubishi M53291 
Motorola MC7491 
National OM7491 
NEC America I-lPB7491 
Signetics 7491 
TI SN7491A 

tSN7492 Fairchild 7492 
9392 

Hitachi H02521 
HD7492 

ITT ITT7492 
Mitsubishi M53292 I 
Motorola MC7492 

I 
National OM7492 
Signetics 7492 
TI SN7492A 
TRW 7492 

+SN7493 Fairchild 7493 
9393 

Hitachi H02520 
H07493 

ITT ITT7493 
Mitsubishi M53293 
Motorola MC7493 
National DM7493 
Signetics 7493 
TI SN7493A 

• Discontinued 

tSN7493 
SN74S4 

SN7496 

SN7497 

tSN7510 
SN75107 

SN75108 

SN75109 

SN75110 

SN75112 
SN75114 

SN75115 

SN75121 

SN75122 

SN75123 

SN75124 

SN75125 
SN75138 
SN75140 
SN75150 

SN75152 
SN75154 

SN75180 
SN75182 

SN75183 

SN75188 

TRW 
Fairchiid 

Hitachi 
Motorola 
Signetics 
Fairchild 

Hitachi 
ITT 

~,,~jtsub:st1: 

MotomiB 

Nalional 
S'gnellcs 
TI 

Hitachi 

ITT 
Mitsubishi 
Motorola 
National 
Signetlcs 
TRW 
Fairchild 
Motorola 
Motorola 
AMO 
Fairchild 
n;T 
Motorola 
National 
Raytheon 
AMO 
Fairchild 
In 
Motorola 
National 
Raytheon 
AMO 
Fairchild 
ITT 
Raytheon 
AMD 
Fairchild 
ITT 
Motorola 
Raytheon 
Fairchild 
AMO 
Fairchild 
AMO 
FaifcflllU 
Fairchild 
Motorola 
National 
Fairchild 
Motorola 
National 
Fairchild 
MotorOla 
National 
Fairchild 
Motorola 
National 
Silicon G 
Motorola 
Fairchild 
Raytheon 
Fairchild 
Fairchild 
National 
Raytheon 
National 
AMD 
National 
Signelics 
A.MD 
National 
S,gnetics 
AMO 
ITT 
Motorola 
National 
Signetlcs 

Ie M~!'; I :~~~cturer I :~~~~ement Device 
Ie Master ManUfacturer i Replacement 

Page I Device ' Source Device 
IC Master 

Page 

7493 
7494 
9394 
HD2Sa3 
MC7494 
7494 
7495 
9395 
H02534 
iTT7495 

M53295 
MC74CJ5 
DM7495 
7495 
SN7495A 
7496 
9396 
H02546 
HD7496 
ITT7496 
M53296 
MC7496 
OM7496 
7496 
7496 
7497 
MC7497 
MC1410 
SN75107 
75107 
ITT75107 
MC75107 
0575107 
RC75107A 
SN74108 
75108 
In75108 
MC7510S 
0575108 
RC75108A 
SN75109 
75109 
In75109 
RC75109 
5N75110 
75110 
!TT7511O 
MC75110 
RC75110 
75112 
9614 
9614 
9615 
9G~ G 
75121 
MC8T13 
D875121 
75122 
MC8T14 
OS75122 
75123 
MC8T23 
DS75.123 
75124 
MC8T24 
OS75125 
SG75138 
MC75140 
75150 
RC75150 
9627 
75154 
DS75154 
RC75154 
DS8800 
DM8820 
OS8820 
OS8820 
OM8830 
OS8830 
OS8830 
MC1488 
ITT1488 
MC1488 
051488 
MC1488 

504 

504 

.
1 SN75189 ~.T~D MC1489 

!TT1489 

I SN]5189A 

. I SN7520 

I 

I 

I 
I 
I , 
I 

I 

I 
I 

I 
I 

I 
I 
I 

! 
I 
I 
i 
I 
: 
! 

i 

SN75207 

S"'75208 

SN7521 

SN7522 

SN75224 
SN75225 
SN7523 

SN75232 
SN75233 
SN75234 

SN75235 

SN75236 
SN75238 

SN75239 

SN7524 

tSN7525 

SN7528 

tSN?529 

SN75324 

SN75325 

SN75326 

SN75327 

+SN7534 

+SN7535 

S~~75361 

Motorola tvlC 1489 

Signetics 
Exar 
AMD 

iTT 
Motorola 
Na~~o~=.! 

Signetics 
Sd'con G 
AMO 
Fairchild 
AMO 
Fairchild 
Motorola 
National 
Signetlcs 
Silicon G 
ITT 
National 
Signetics 
Silicon G 
Fairchild 
Fairchild' 
National 
SiqneticS 
Silicon G 
Fairchild 
Fairchild ' . 
AMO 
Falfchtid 
ITT 
AMO 
Fairchild 
M0t0roia 
ITT 
AMD 
Fairchild 
AMD 
Fairchild 
AMO 

Fairchild 
liT 
Motorola 
Nationai 
Signetics 
Silicon G 
Fairchild 
Motorola 
Nationai 
Signetics 
Silicon G 
Fairchild 
ITT 
Motorola 
Natlonai 
Silicon G 
Fairchild 
Motorola 
National 
Silicon G 
National 
Raytheon 
AMO 
Fairchild 
ITT 
Motorola 
National 
Raytheon 
Sdlcor G 
Fairchild 
iTT 
Fairchild 
ITT 
Fairchild 
ITT 
National 
Silicon G 
Fairchild 
National 
Siiicor G 
ITT 

D81489 
MC1489 
XRi489A 
SN7520 
~N7"?' 
ITT7520 
MC7520 
D~P520 

7520 
5G7520 
5N75207 
75207 
SN75208 
75208 
MC7521 
OS7521 
7521 
SG7521 
ITT7522 
OS7522 
7522 
507622 
75224 
75225 
DS7523 
7523 
SG7523 
75232 
75233 
SN75234 
75234 
ITT75234 
SN75235 
75235 
MC75235 
iTT75236 
SN75238 
75238 
SN75239 
75239 
SN7524 
7525 
7524 
lTT7524 
MC7524 
087524 
7524 
SG7524 
7525 
MC7525 
DS7525 
7525 
SG7525 
7528 
ITT7528 
MC7528 
OS7528 
SG7528 
7529 
MC1529 
DS7529 
SG7529 
OS75324 
RC75324 
SN75325 
75325 
ITT75325 
MC75325 
OS75325 
RC75325 
5G75325 
75326 
ITT75326 
75327 
ITT75327 
7534. 
In7534 
OS7534 
SG7534 
7535 
D87535 
SG7535 
ITT75361 

I ~~;~~:~ ~:::~~:: 

III~I SN75365 ;::toroia 
National 

SN75368 Motorola 
SN75369 AMO 

MOTOrola 

I National 
+SN7538 Fairchild 

I 
I 

National 

Silicon G 
Fairchild I+SN7539 

i National 

I Silicon G 
! SN7'54"O Fairchild 

SN75451 

I SN75452 

I 

SN75453 

SN75454 

I 

I SN75460 

I 
I 

SN75461 

i 

Hitacni 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Silicon G 
Fairchild 
Hiiachi 
ITT 
Motorola 
National 
Raytheon 
SignetiCS 
Silicon G 
Fai'child 
Hitachi 
iTT 
Motorola 
National 
Raytheon 
Signetics 
Silicon G 
Fairchild 
Hitachi 
ITT 
Motorola 
National 
Raytheon 
Signetics 
Silicon G 
Fairchild 
Hitachi 
iTT 
Motorola 
National 
Raytheon 
Signetics 
Silicon G 
Fairchild 
ITT 
Motorola 
National 
Silicon G 
Fairchild 
iTT 
Motorola 
National 

sui 
Si:icon G 

SN75462 Fairchild 
ITT 
Motorola 

I 
National 
Silicon G 

I 
SN75463 Fairchild 

520 ITT 
Motorola 
National 
Silicon G 

SN75464 Fairchild 
ITT 
Motorola 

I 
National 

I SN75466 Motorola 

I Signetics 
SN75467 Motorola 

Signetlcs 
SN75468 Motorola 

Signetlcs 

0575361 
D575362 
ITT75365 
MC75365 
0575365 

'MC75368 
MH0026 
MMHOO26 . 

050026 
7538 
D87538 
SG7538 
7539 
D87539 
SG7539 
75450 
HD2574 
ITT75450 
MC75450 
OS75450 
RC75450 
75450 
SG75450 
75451 
HD257S 
ITT75451 
MC75451 
DS75451 
RC75451 
75451 
SG75451 
75452 
H02577 
iIT75452 
MC75452 
OS75452 
RC75452 
75452 
SG75452 
75453 
H02578 
iTT75453 
MC75453 
OS75453 
RC75453 
75453 
SG75453 
75454 
HD2579 
ITT75453 
MC75454 
OS75454 
RC75454 
75454 

SG75454 
75460 
iTT75460 
MC75460 
OS75460 
SG75460 
75461 
1TT75461 
MC75461 
OS75461 
SG75461 
75462 
ITT75462 
MC75462 
OS75462 
SG75462 
75463 
ITT75463 
MC75463 
DS75463 
SG75463 
75464 
ITT75464 
MC75464 
DS75464 
SG75464 
MC1411 
NE5501 
MC1412 
NE5502 
MC1413 
NE5503 

523 
524 

526 

503 

Bold face device numbers Indicate manufacturers (jata is prOVided In the Ie Master on the pages noted. 
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Ie Master 
Page 

Texas Instruments (cont'd) 

SN75469 
SN75470 
SN75471 
SN75472 
SN75473 
SN75474 
SN75475 
SN75476 
SN75477 
SN75478 
SN75479 
SN75480 
SN75491 

SN75492 

SN75493 
SN75494 
SN76001 
SN76104 
SN76111 
SN76115 

SN76116 

SN76131 

SN76149 

SN76177 
SN76226 
SN76227 

SN76228 
SN76242 

SN76243 

SN76246 

SN76266 
SN76267 

SN76298 

SN76514 
SN76530 
SN76544 
SN76564 

SN76565 
SN76591 

SN76594 

SN76600 
SN76635 

SN76642 

SN76643 

SN76650 

SN76651 
SN76665 

SN76666 

Signetics 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Motorola 
Sprague 
Sprague 
Sprague 
Sprague 
National 
Fairchild 
Motorola 
National 
Fairchild 
Motorola 
National 
National 
National 
SGS 
Fairchild 
Fairchild 
Motorola 
RCA 
Sprague 
Fairchild 
RCA 
Sprague 
Exar 
Fairchild 
SGS 
Exar 
Fairchild 
Sprague 
Sprague 
Plessey 
Sprague 
Sprague 
Fairchild 
RCA 
Sprague 
Fairchild 
Sprague 
Fairchild 
RCA 
Sprague 
RCA 
Fairchild 
RCA 
Motorola 
Sprague 
TI 
Motorota 
Motorola 
Plessey 
Fairchild 
Motorota 
.RCA 
Sprague 
Motorola 
Fairchild 
Motorola 
Fairchild 
Motorola 
Motorola 
Fairchild 
Sprague 
Motorola 
Sprague 
Fairchild 
Signetics 
Sprague 
Motorola 
RCA 
Motoroia 
Fairchild 
Motorola 
RCA 
Sprague 
Fairchild 
Motorola 
Sprague 

• Discontinued 

NE5504 
75470 
75471 
75472 
75473 
75474 
M~1472 
UDN-5711 
UDN-5712 
UDN-5713 
UON-5714 
DS8880 
75491 
MC75491 
OS75491 
75492 
MC75492 
DS75492 
OS75493 
OS75494 
TBA820 
p.A732 
/lA767 
MC1310 
tA1310 
ULN-2210 
p.A758 
CA758 
ULN-2244 
XR4739 
!lA739 
TBA231 
XR4739 
/-IA749 
ULN-2277 
ULN-2216 
SL1327 
ULN-2217 
ULN·2218 
/-LA780 
CA3070 
ULN-2124 
/-LA781 
ULN-2127 
/-LA746 
CA3071 
ULN-2114 
CA3066 
/lA3067 
CA3067 
MC139B 
ULN-2298 
TL441 
MC1496 
MC1330 
SL76544 
3064 
MC1364 
CA3064 
ULN-2264 
MC1364 
p.A1391 
MC1391 
p.A1394 
MCt394 
MC1350 
/-IA720 
ULN-2137 
MC1357 
ULN-2113 
2136 
ULN2111 
ULN-2111 
MC1352 
CA1352 
MC1351 
!lA3064 
MC1364 
CA3065 
ULN-2165 
/-LA3065 
MC1358 
ULN-2165 

Manufacturer I Repfac:ement 
Device Source Device 

IC Master 
Page 

SN76669 

SN76675 

SN76676 

SN76689 

TL081 
TL089 
TL430 
TL514 . 

TL720 
TMS0803 
TMS0851 
TMS1l01 

HMS1103 
TMS2101 

HMS2102 

HMS2300 
HMS2500 
.TMS2600 

TMS2708 

HMS2800 
.TMS2900 
.TMS3003 

TMS3064 
HMS3112 

TMS3113 
TMS3114 

TMS3120 

HMS3121 
HMS3122 

TMS3128 
HMS3133 

HMS3304 
TMS3409 

TMS3412 

TMS3413 
HMS3414 

TMS3417 

TMS4000 
TMS4027 

TMS4030 
TMS4033 

TMS4034 

TMS4035 

Fairchild 
Motorola 
Sprague 
FairChild 
Motorola 

!lA2136 
MC1356 
ULN-2136 
!lA3075 
MC1375 

Fairchild /LA 753 
Sprague ULN-2209 
Fairchild /-LA3089 
Sprague ULN-2289 
PMI OP-16' 8n 
Harris HA-2905 724 
Signetics TL430 
Motorola MC1514 
RaYtheon RC1414 

RM1514 
National LM1414 
GI . C-593 
.GI CF-593 
Intersil IM7501 
Signetics 1103 
NEC Micro /lP02101A 
Intersil IM7552 
NEC Micro /lP02102A 
AMI S8773 
AMI S8773 
AMI S8773 
National MM4230 

MM5230 
AMO 2708 
EA EA2708 
Fujitsu M88518 
Intel 2708 
Mostek MK2708 
Motorola MCM2708 
National MM270B 
National MM4210 
AMI S8773 
SGS M127 
Fairchild F464 1083 
Fairchild 3348 
Signetics 2518 
AMI S2t81A 
AMD 3114 
AMI S2181A 
Fairchild 3347 
SGS M142 
Signetics 2532 
Fairchild 3342 
Signetics 2518 
Signetics 2521 
Fairchild 3355 
Signetics 2533 
Motorola MC1141 
Fairchild 3357 
Intersil IM7780 
Mostek MK1007 
Plessey MP3409 
SGS M142 
AMI/ Sl685 
SGS M141 
SGS M136 
AMI S1685 
SGS M130 
Fairchild 3342 
Plessey MP3417 
GI R05-8192 
Fairchild M4027 1118 
Mostek MK4027 
Motorola MCM4027 
NEe Micro /LPD414 1395 
Intel 2107A 
Fairchild 
Mostek 
National 
NEC Micro 

SGS 
Signetics 

Fairchild 
National 
NEC MicrQ 
Signetics 
Fairchild 
National 
Signetics 

21021 
MK4102 
MM2102 1300 
/lPD2102A 
p.PD2102AL 1429 
M330 
21F02 
2102-2B 
21022 
MM2102 1300 
/lPD2102A 
2102 
21022 
MM2101 
2102 

. ALTERNATE SOURCE DIR 
Manufacturer I Replacement • 
Device Source Device 

Ie llaster 
Page 

TMS4039 NEC Micro /lPD21 01 A 
TMS4042 NEC Micro /lP02111 A 

TMS4045 
TMS4050 

TMS4051 
TMS4060 

TMS4062 
TMS4070 
TMS4116 

TMS4700 
TMS4732 

TMS4800 

TMS5001 
TMS54071 
TMS6010 

TMS6011 

/lPD2111AL 1433 
Signetics 2535 

2602 
Intel 2114 
AMD 9050 
NEe Micro p.PD418 

. Synertek SY4050 
NEe Micro /lPD418 
AMO 9060 
EA EA4060 
Intel 2107 
Intersil 7280 
National MM5280 
NEe Micro· /lPD411 
Signetics 2680 
Nortec 6002 
Zilog Z6l16 
FalrchUd F16K 
Intel 2116 
Intersi! 7116 
Mostek MK4116 
Motorola MCM4116 
NEe Micro /lPD416 
Signetics 2690 
Mosti:lk MK30000 
NEe Micro p.PD2332 
Signetics 2633 
EA EA4800 

Mostek 
GI 
Mostek 
AMI 

EA4900 
MK28000 
AY5-3600 
MK4116 
S1757 

1412 

1412 

1336 
1375 

1110 

1402 

1485 

GI 
AMI 
GI 

SMC 
Western 

AY5-1013A 
51883354,1587 
AY3-1014A 
AY3-1015 
COM2017 
TRl602 

TMS7001 Intefsil 7001 
TMS8080A AMO 9080A 

TMS9900 
TMS9901 
TMS9902 
TMS9903 
TMS9940 
TMS9980 
TP0237 
TP4000 

TP4001 

TP4002 

TP4007 

Intel 
National 

8080A 
INS8080A 

1656,1670 
NEe Micro /lP08080AF 1736 
Signetics 
AMI 
AMI 
AMI 
AMI 
AMI 
AMI 
AMI 
Mitel 
Motorola 
National 
RCA 
Solitron 
SSS 
Fairchild 
Mitel 
Motorola 
National· 
NEe America 
RCA 
SOlitron 
SSS 
Toshiba 

. Fairchild 
Mitel 
Motorola 
National 
NEe America 
RCA 
SGS 
Solitron 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
RCA 
SGS 

MP8080A 
59900, 
59901 
59902 
59903 
59940 
59980 
2733 
SIL4000 
MC14000 
C04000 
C04000 
CM4000 
SCL4000 
F4001 
SIL4001 
MC14001 
C04001 
/LP04001 
C04001 
CM4001 
SCL4001 
TC4001 
F4002 
SIL4002 
MC14002 
C04002 
IlP04002 
C04002 
HBF4002 
CM4002 
SCL4002 
TC4002 
F4007 
SIL4007 
MC14007 
C04007 
C04007 
HBF4007 

1575 
15n 
1579 
1581 
1583 
1585 

MlII'IIIfacturer I Replacement 
Device , Source Device 

TP4007 

TP4008 

TP4009 

TP4010 

TP4011 

TP4012 

TP4013 

TP4014 

TP4015 

TP4016 

TP4017 

Solitron 
SSS 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
SGS 
Solitron 
SSS 
Toshiba 
Mitel 
National 
RCA 
SGS 
Solitron 
SSS 
Toshiba 
Mitel 
National 
RCA 
SGS 
SOlitron 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola. 
National 
NEe America 
RCA 
SGS. 
Solitron 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEe Amenca 
RCA 
~!=; 

Solitron 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEe America 
RCA 
SGS 
Solitron 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEe America 
RCA 
SGS 
SOlitron 
SSS 
Toshiba 
Fairchild 
Mitel 
Motorola 
National 
NEe Amenca 
RCA 
SGS 
Solitron 
SSS 
Toshiba 
AD 
Fairchild 
Micro Power 
Mitel 
Motorola 
National 
RCA 

Solitron 
SSS 
Fairchild 

CM4007 
SCL4007 
TC4007 
F4008 
MC14008 
CD4008 
CD4008 
HBF4008 
CM4008 
SCL4008 
TC4008 
SIL4009 
CD4009 
CD4009 
HBF4009 
CM4009 
SCL4009 
TC4009 
SIL4010 
C04010 
CD4010 
HBF4010 
CM4010 
SCL4010 
TC4010 
F4011 
SIL4011 
MC14011 
CD4011 
/lP04011 
CD4011 
HBF4011 
CM4011 
SCL4011 
TC4011 
F4012 
SIL4012 
MC14012 
C04012 
/lPD4012 
C04012 
~~6tj12 . 

CM4012 
SCL4012 
TC4012 
F4013 
SIL4013 
MC14013 
CD4013 
/lPD4013 
CD4013 
HBF4013 
CM4013 
SCL4013 
TC4013 
F4014 
SIL4014 
Me14014 
CD4014 
/lPD4014 
C04014 
HBF4014 
CM4014 
SCL4014 
TC4014 
F40l5 
SIL4015 
MC14015 
CD4015 
/-LPD4015 
CD4015 
HBF4015 
CM4015 
SCL4015 
TC4015 
A07516 
F4016 
MPS7516 
SIL4016 
MC14016 
CD4016 
C04016 
C04066 
CM4016 
SCL4016 
F4017 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Page Page Page DevICe Source Device Page 

Texas Instruments (cont'd) TP4027 Mitel SIL4027 HP4047 Solitron CM4047 TP4073 SSS SCL4073 
Motoroia MCi4027 Toshiba TC4047 Toshiba TC4073 
National CD4027 TP4049 Fairchild F4049 TP4075 Fairchild F4075 

TP4017 Mitel SIL4017 NEG Amenca }J.PD4027 Mitel SIL4049 Mitel SIL4075 

Motorola MC14017 RCA CD4027 Motorola MC14049 Motorola MCi4075 

National CD4017 SGS HBF4027 NatIonal CD4049 NatIonal CD4075 

NEG America }J.PD4017 Solitron CM4027 NEG America p.PD4049 RCA CD4075 

RCA CD40i7 

I TP4028 

SSS SCL4027 RCA CD4049 SSS SCL4075 

SGS HBF40"7 Toshiba TC4027 SGS HBF4049 Toshiba TC4075 

Solitron CM4017 Fairchild F4028 Solitron CM4049 HP4076 Fairchild F4076 

SSS SCL4017 Mitel SIL4028 SSS SCL4049 Harris HD74C173 

Toshiba TC4017 Motorola MC14028 Toshiba TC4049 Mitel SIL4076 

TP4018 Fairchild F4018 National CD4028 TP4050 Fairchild F4050 Motorola MC14076 

Mitel SIl4018 NEG Amenca }J.PD4028 Mitel SIL4050 National CD4076 

National CD4018 RCA CD4028 Motorola MC14050 MM74C173 

RCA CD4018 SGS HBF4028 National CD4050 RCA CD4076 

SGS HBF4018 Solitron CM4028 NEG America p.PD4050 Solitron CM4076 

Sohtron CM4018 SSS SCL4026 RCA CD4050 SSS SCL4076 

SSS SCL4018 Toshiba TC4026 SGS HBF4050 TP4078 Motorola MC14078 

Toshiba TC4018 TP4029 Fairchild F4029 Solitron CM4050 RCA CD4078 

TP4019 Fairchild F4019 Mitel SIl4029 SSS SCL4050 TP4081 Fairchild F4081 

Mitel SIL4019 National CD4029 Toshiba TC4050 Mitel SIl4081 

National CD4019 NEC America p.PD4029 TP4051 Fairchild F4051 Motorola MC14081 

RCA CD4019 RCA CD4029 GI MEM4051 National CD4081 

SGS HBF4019 SGS HBF4029 Mitel SIL4051 NEG AmerICa p.PD4081 

Solitron CM4019 Solitron CM4029 Motorola MC14051 RCA CD4081 

SSS SCl4019 SSS SCL4029 National CD4051 Solitron CM4081 

Toshiba TC4019 Toshiba TC4029 RCA , CD4051 SSS SCL4081 

iP4020 Fairchild F4020 I TP4030 
Fairchild F4030 

I· TP4052 

Solitron CM4051 Toshiba TC4081 

Mitel SIl4020 Mitel SIL4030 SSS SCL4051 I TP4082 Fairchild F4082 

I Motorola MCi4020 National CD4030 Toshiba TC4051 Mitel SIL4082 

National CD4020 NEe America j.A.PD4030 Fairchild F4052 Motorola MC14082 

NEe America /LPD4020 RCA CD4030 Mitel SIL4052 RCA CD4082 

RCA CD4020 SGS HBF4030 Motorola MC14052 SSS SCL4082 

SGS HBF4020 Solitron CM4030 National CD4052· Toshiba TC4082 

Solitron CM4020 SSS SCL4030 RCA CD4052 HP4085 Fairchild F4085 

SSS SCL4020 Toshiba TC4030 Solitron CM4052 RCA CD4085 

Toshiba TC4020 TP4035 Fairchild F4035 SSS SCL4052 HP4093 Fairchild F4093 

TP4021 Fairchild F4021 Mitel SIL4035 TOShiba TC4052 Motorola MC14093 

Mitel SIL4021 Motorola MC14035 TP4053 RCA CD4053 National CD4093 

Motorola MC14021 National CD4035 TP4066 Fairchild F4068 RCA CD4093 

National CD4021 NEC America p.PD4035 Mitel Sll4066 HP4099 Fairchild F4099 

NEC America p.PD4021 RCA CD4035 Motorola MC14068 Natio.nal CD4099 

RCA CD4021 SGS HBF4035 RCA CD4066 RCA CD4099 

Solitron CM4021 Solitron CM4035 Solitron CM4068 TP4315 RCA CD4069 

SSS SCL4021 SSS SCL4035 SSS SCL4066 TP4320 RCA CD4067 

Toshiba TC4021 Toshiba TC4035 TOShiba TC4066 TP4360 FairChild F40160 

TP4022 Fairchild· F4022 TP4040 Fairchild F4040 TP4069 Fairchild F4069 Motorola MC14160 
Mitel S1L4022 Mitel SlL4040 Hams HD74C04 National MM74C160 

Motorola MC14022 National CD4040 Mitel Sll4069 TP4361 Fairchild F40161 

National CD4022 NEG America p.PD4040 Motorola MC14069 Motorola MC14161 

RCA CD4022 RCA CD4040 National CD4069 National MM74C161 

SGS HBF4022 Solitron CM4040 MM74C04 TP4362 Fairchild F40162 

Solitron CM4022 ::iSS SCL4040 NEC AmeriCa p.PD4069 Motorola MC14162 

SSS SCl4022 Toshiba TC4040 RCA CD4069 National MM74C162 
Toshiba TC4022 TP4042 Fairchild F4042 SOl it ron CM4069 TP4363 Fairchild F40163 

TP4023 Fairchild F4023 Mitel SIL4042 SSS SCL4069 Motorola MC14163 

Mitel SIL4023 Motorola MC14042 Toshiba TC4069 National MM74C163 

Motorola MC14023 National CD4042 HP4070 Fairchild F4070 TP4507 Motorola MC14507 

National CD4023 NEG America }J.PD4042 Mitel SIL4070 National CD4070 

NEC America p.PD4023 RCA CD4042 National CD4070 CD4507 
RCA CD4023 SGS HBF4042 MM74C86 MM74C86 

SGS HBF4023 Solitron CM4042 RCA CD4070 RCA CD4030 
Solitron CM4023 SSS SCL4042 Solitren CM4070 CD4070 

SSS SCL4023 Toshiba TC40!2 SSS SCL4070- SSS SCL4030 
Toshiba TC4023 TP4043 Fairchild F4043 TP4071 Fairchild F4071 TP4511 Fairchild F4511 

TP4024 Fairchild F4024 Mitel SIL4043 Mitel SIl4071 Mitel S!L4511 
Mitel SIL4024 Motorola MC14043 Motorola MC14071 Motorola MC14511 

Motorola MC14024 National CD4043 National CD4071 National CD4511 

National CD4024 NEG America p.PD4043 NEC America p.PD4071 RCA CD4511 

RCA CD4024 RCA CD4043 RCA CD4071 Solitron CM4511 

SGS HBF4024 Solitron CM4043 Solitron CM4071 SSS SCl4511 
Solitron CM4024 SSS SCL4043 SSS SCL4071 TP4512 Fairchild F4512 
SSS SCL4024 TOShiba TC4043 TOShiba TC4071 Mitel SIL4512 
Toshiba TC4024 TP4044 FaIrchild F4044 TP4072 Fairchild F4072 Motorola MC14512 

TP4025 Fairchild F4025 Mitel SIl4044 Mitel SIL4072 National CD4512 
Mitel SIL4025 Motorola MC14044 Motorola MC14072 NEC America p.PD4512 
MotorOla MC14025 National CD4044 RCA CD4072 SSS SCL4512 
National CD4025 ! NEG America ,..PD4044 SSS SCl4072 Toshiba TC4512 
NEe America p.PD4025 RCA CD4044 TOShiba TC4072 HP4516 Fairchild F4516 
RCA CD4025 Solitron CM4044 TP4073 Fairchild F4073 Mitel SIL4516 
SGS HBF4025 SSG SCl4044 Mitel SIL4073 Motorola MC14516 
Solitron CM4025 Toshiba TC4044 Motorola MC14073 National CD4516 
SSS SCL4025 HP4047 Fairchild F4047 National CD4073 RCA CD40193 
Toshiba TC4025 Motorola MC14047 RCA CD4073 CD4516 

TP4027 Fairchild F4027 RCA CD4047 Solitron CM4073 SSS SCL4516 
• 

• Discontinued 

Bold face device numbers indicate man!Jfacturers data is provided in the Ie Master on the pages noted. 

2060 Ie MASTER 1978 



: ALTERNATE SOURCE DIR 
IC Master Manufacturer I Replacement IC Master ~~urer I ~t Device 

ICMmer Manufacturer I Replacement 
Page Device Source Device Page Page Device Source Device 

TC4002 National C04002 TC4015 SSS SCL4015 TC4027 Mitel SIL4027 
NEe America I-lP04OO2 TI TP4015 Motorola MC14027 
RCA C04002 TC4017 Fairchild F4017 National C04027 

16 Toshiba TC4516 SGS HBF4002 Mitel SIL4017 NEG Amenca JJ.P04027 
TP4518 Fairchild F4518 Solitron CM4oo2 Motorola MC14017 RCA C04027 

Mitel SIL4518 SSS SCL4oo2 National C04.017 SGS HBF4027 
Motorola' MC14518 TI TP4002 NEe America I-lP04017 Solitron CM4027 
National C04518 TC4oo7 Fairchild F4oo7 RCA C04017 SSS SCL4027 
RCA C04518 Mitel SIL4007 SGS HBF4017 TI TP4027 
Solitron CM4518 . Motorola MC14oo7 Solitron CM4017 TC4028 Fairchild F4028 
SSS SCL4518 National C04007 SSS SCL4017 Mitel SIL4028 
Toshiba TC4518 RCA C04007 TI TP4017 Motorola MC14028 

TP4519 Fairchild F4519 SGS H8F4007 TC4018 Fairchild F4018 National CD4028 
Motorola MC14519' Solitron CM4oo7· Mitel SIL4018 NEe America JJ.P04028 
National C04519 SSS SCL4007 National C04018 RCA C04028 
NEG America I-lP04519 TI TP4oo7 RCA C04018 SGS HBF4028 
RCA C04019 TC4oo8 Faifchild F4008 SGS HBF4018 Solitron CM4028 

TP4520 Fairchild F4520 Motorola MC14008 Solitron CM4018 SSS SCL4028 
Mitel SIL4520 National C04008 SSS SCL4018 TI TP4028 
Motorola MC14520 RCA C04008 TI TP4018 TC4029 Fairchild F4029 
National C04520 SGS H8F4oo8 TC4019 Fairchild F4019 Mitel SIL4029 
NEG America I-lP04520 Solitron CM4oo8 Mitel SIL4019 National C04029 
RCA C04520 SSS SCL4oo8 National C04019 NEG America I-lP04029 
Solitron CM4520 TI TP4008 RCA C04019 RCA C04029 
SSS SCL4520 TC4oo9 Mitel SIL4009 SGS HBF4019 SGS HBF4029 
Toshiba TC4520 National C04oo9 Solitron CM4019 Solitron CM4029 

TP4522 Fairchild F4522 RCA C04OO9 SSS SCL4019 SSS, SCL4029 
Motorola MC14522 SGS HBF4oo9 TI TP4019 . TI TP4029 
National C04522 Solitron CM4009 TC4020 Fairchild F4020 TC4030 Fairchilq. F403Q 
RCA C04018 SSS SCL4oo9 Mitel SIL4020 Mitel SIL4030 
SSS SCL4522 TI TP4009 Motorola. MC14020 National C04030 

TP4526 Fairchild F4526 TC4010 Mitel SIL4010 National C04020 NEe America I-lP04030 
Motorola MC14526 National C04010 NEG America I-lP04020 RCA C04030 
SSS SCL4526 RCA C04010 RCA C04020 SGS H8F4030 

TP4531 Fairchild f"4531 SGS HBF4010 SGS HBF4020 Solitron CM4030 
Motorola MC14531 Solitron CM4010 Solitron CM4020 SSS SCL4030 
RCA C040101 SSS SCL4010 SSS SCL4020 TI TP4030 
SSS SCL4531 TI TP4010 TI TP4020 TC4032 Motorola MC14032 

TP4581 Motorola MC14581 TC4011 Fairchild F4011 TC4021 Fairchild F4021 RCA C04032 
RCA C040181 Mitel SIL4011 Mitel SIl4021 SoIitron CM4032 
SSS SCL4581 Motorola MC14011 Motorola MC14021 TC4034 Fairchild F4034 

- ~ - £ TP4582 fairdliki F4582. NatioI* C04OH· -National ' .. CQ4001 ~ ".*C"~6· 
Motorola MC14582 NEG Amenca I1P04011 NEG America I1P04021 National C04034 
RCA C040182 RCA C04011 RCA C04021 RCA C04034 
SSS SCL4582 SGS HBF4011 Solitron CM4021 Solitron CM4034 

ULN2oo1 Exar XR2201 Solitron CM4011 SSS SCL4021 SSS SCL4034 
Fairchild 9665 SSS SCL4011 TI TP4021 TC4035 Fairchild F4035 
SGS L201 TI TP4011 TC4022 Fairchild F4022 . Mitel SIL4035 
Signetics ULN2oo1 TC4012 Fairchild F4012 Mitel SIL4022 Molorola MC14035 
Silicon G SG2oo1 Mitel SIL4012 Motorola MC14022 National C04035 
Sprague ULN-2oo1 Motorola MC14012 National C04022 NEG America I1P04035 

ULN2002 Exar XR2202 National C04012 RCA C04022 RCA C04035 
Fairchild 9666 NEG America I1P04012 SGS HBF4022 SGS HBF4035 
SGS L202 RCA C04012 $olitron CM4022 Solitron CM4035 
Signetics ULN2002 SGS HBF4012 SSS SCL4022 SSS SCL4035 
Silicon G SG2oo2 Solitron CM40.12 TI TP4022 TI TP4035 
Sprague ULN-2002 SSS SCL4012 TC4023 Fairchild F4023 TC4038 Motorola MC14308 

ULN2003 Exar XR2203 TI TP4012 Mitel SIL4023 RCA C04038 
Fairchild 9667 TC4013 Fairchild F4013 Motorola MC14023 Solitron CM4038 
SGS L203, Mitel SIL4013 National C04023 TC4040 Fairchild F4040 
Signetics ULN2003 Motorola MC14013 NEQAmerica I1P04023 Mitel SIl4040 

I Silicon G SG2oo3 National C04013 RCA C04023 National C04040 
Sprague ULN-2oo3 NEG America JJ.P04013 SGS HBF4023 NEG America I1P04040 

ULN2004 Exar XR2~04 ,RCA C04013 Solitron CM4023 RCA C04040 
Fairchild 9668 SGS ·HBF4013 SSS SCl4023 Solitron CM4040 
Signetics ULN2004 Solitron C~4013 TI TP4023 SSS SCL4040 
Silicon G SG2004 SSS SCL4013 TC4024 Fairchild F4024 TI TP4040 
Sprague ULN-2004 TI TP4013 Mite! SIL4024 TC4042 Fairchild F4042 

TC4014 Fairchild F4014 Motorola MC14024 Mitel SIL4042 

Toshiba Mitel SIL401"4 National C04024 Motorola MC14042 
Motorola MC14014 RCA C04024 National C04042 
National C04014 SGS HBF4024 NEe Amenca JJ.P04042 

TA7613 Sprague ULN-2204 NEG Amenca I-lP04014 SOlitron CM4024 RCA C04042 
TC4oo1 Fairchild F4001 RCA C04014 SSS SCL4024 SGS HBF4042 

Mitel SIL4oo1 SGS HBF4014 TI TP4024 Solitron CM4042 
Motorola MC14001 Solitron CM4014 TC4025 Fairchikl F4025 SSS SCL4042 
National C04OO1 SSS SCL4014 Mitel SIL4025 TI TP4042 
NEG America P.P04OO1 TI TP4014 Motorola MC14025 TC4043 Fairchild F4043 
RCA C04001 TC4015 Fairchild F4015 National C04025 Mitel SIL4043 
SGS HBF4oo1 Mitel SIL4015 NEG America I1P04025 Motorola MC14043 
Soutron CM4001 Motorola MC14015 RCA C04025 National C04043 
SSS 'SCL4oo1 National C04015 SGS . HBF4025 . NEe Amenca I-lPD4043 
TI TP4001 NEG Amenca I-lP04015 $olitron CM4025 RCA C04043 

TC4002 Fairchild F4002 RCA C04015 SSS SCL4025 Solitron CM4043 
Mitel Sll4002 SGS HBF4015 TI TP4025 SSS SCL4043 
Motorola MC14oo2 $olitron CM4015 TC4027 Fairchild F4027 TI TP4043 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ, so compare the specifications considering your requirements. 
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IC Master 
P~ 

Toshiba (cont'd) 

TC4044 Fairchild F4044 
Mite! S1L4044 
Motorola MC14044 
National CD4044 
~[~ h:-:16":;n "PD404 1 

RCA CD4044 
Solitror'l CM4044 

SSS SCL4044 
TI TP404l! 

TC4047 Fairchild F4047 
RCA CD4047 
Solitron CV4047 

TC4049 Fa.tcllild F4049 
Mital SIl4049 
Motorola MC14049 
Naliona; CD4049 
NEe Amenca flPD4049 
RCA CD4049 
SGS HBF4049 
Sohtron CM4049 
SSS SCL4049 
TI TP4049 

TC4050 Fairchild F4050 
Mitel SIL4050 
Motorola MC14050 
~Jat!cna! CD4050 
NEe Ameri9a )J.PD4050 
RCA CD4050 
..:lUlu flUI "tV.,JV 

Solitron CM4050 
SSS SCL4050 
TI TP4050 

TC4051 Fairchild F4051 
Mitel Sil4051 
Motorola MC140S1 
National CD4051 
RCA CD4051 
Solitron CM4051 
SSS SCL40S1 
Ti TP4051 

\ 

TC4052 Fairchild F4052 
Mltel SlL4052 
Motorola MC14052 
Nat,onal CD4052 
RCA CD4052 
Solitron CM4052 
SSS SCL4052 
TI TP4052 

TC4053 Fairchild F4053 
GI MEM4053 
Mite! SIL4053 
Motorola MC14053 
Nationa! C04053 
RCA C04053 
80litron CM4053 
SSS SCL4053 

TC4061 RCA CD4061 
TC4066 Fairchild F4066 

M!te! S!L40613 
Motorola MC14066 
National CD4066 
NEe America )J.PD4066 
RCA CD4063 

CD4066 
SGS HBF4066 
Signetics N4066 
Solltron CM4066 
SSS SCL4066 

TC4068 Fairchtid F4068 
Mltel S!L4068 
Motorola MC14068 
RCA CD4068 
Solitron CM4068 
SSS SCL4068 
TI TP4068 

TC4069 Fairchild F4069 
Harris HD74C04 
Mltel SIL4069 
Motorola MC14069 
National ~O4069 

MM74C04 
NEC America ).lPD4069 
RCA CD4069 

• Discontinued 

I 

I 
I 
I 
I 
! 
I 

I 
I 
I 
! 
i 

I 
I 
I 

Manufacturer I Replacement 
Device Source Device 

IC Maater 
Page 

TC4069 Solitron CM4069 
SSS SCL4069 
TI TP4069 

TC4071 Fairchild F4071 
Mitel SIL4071 
Motorola MC14071 
National CD4071 
NEe America jJ.PD4071 
RCA CD4071 
Solitron CM4071 
SSS SCl4071 
T! TP4071 

TC4072 Fairchild F4072 
Mltel SIL4072 
Motorola MC14072 
RCA CD4072 
SSS SCL4072 
II TP4072 

TC4073 Fairchild F4073 
Mltel SIL4073 
Motorola MC14073 
National CD4073 
RCA CD4073 
Solitron CM4073 
SSS SCL4073 
TI TP4073 

TC4075- ·Fairchild F4075 
Mitel SIL4075 
Motorol" MC14075 
National CD4075 
RCA CD4075 
~~~ 

<:('1 Afl7<; ...,--- ................ 

TI TP4075 
TC4078 Fairchild F4078 

Mitel SIl4078 
Motorola MC14078 
RCA CD4078 
80"tron CM40'18 
SSS SCl4078 

TC4081 Fairchild F4081 
Mitel SIL4081 
Motorola MC14081 
National C04081 
NEe America tJ.P04081 
RCA CD4081 
Solitron CM4081 
SSS SCL4081 
TI TP4081 

TC4082 Fairchild F4082 
Mitel SIL4082 
Motorola MC14082 
RCA CD4082 
SSS SCL4082 
II TP4082 

TC4508 Mltel SIL4508 
Motorola MC14508 
RCA C04508 
SSS SCL4508 

TC4510 Fairchild F4510 
Mitel SIl4510 
Motorola MC14510 
Nattonal CD4510 
RCA C040192 

C04510 
SSS SCl4510 

TC4512 Fairchild F4512 
Mitel SIL4512 
Motorola MC14512 
National CD4512 
NEe Amenca p.PD4512 
SSS SCL4512 
TI TP4512 

TC4514 Fairchild F4514 
Mitel SIl4514 
Motorola MC14514 
National C04514 
RCA CD4514 
Solitron CM4514 
SSS SCl4514 

TC4515 Fairchild F4515 
Mltel SIL4515 
Motorola MC14515 
National CD4515 
RCA C04515 
Solitron CM4515 
SSS SCL4515 

Manufacturer I Replacement 
Device Source Device 

IC Maater 
Page 

TC4516 Fairchild F4516 

I 

I TO"" 

fv1itel StL4516 
Motorola MC14516 
National CD4516 

, RCA CD40193 
CD4516 

SSS SCl4516 
~airchi!d F4518 
Mitel SIL4518 
Motorola MC14518 
National C04518 
RCA CD4518 
Solitron CM4518 
SSS SCL4518 
TI TP4518 

TC4520 Fairchild F4520 
Mitel SIl4520 
Motorola MC14520 
National CD4520 
NEe America tJ.PD4520 
RCA C04520 
Solitron CM4520 
SSS SCl4520 
TI TP4520 

TC4528 Fairchild F4528 
Motorola .MC14528 
NEe America flPD4528 
RCA CD4528 
SSS SCL4528 
Falfchild F4532 
Motorola MC14532 

I TC4532 

........ ....- ._--
TC4539 Fairchild F4539 

Motorola MC14539 
NEe America tJ.P04539 

TC4583 Fairchild F4583 
Motorola MC14583 
RCA CD40100 

TC4585 . Motorola MC14585 
National MM74C85 
RCA C04063 
SSS SCl4585 

TC7400 Fairchild 7400 
Hitachi HD7400 
ITT ITT7400 
Mitsubishi M53200 
Motorola MC7400 
National DM7400 
NEe Amenca p.PB74oo 
Raytheon 7400 
$ignetics 7400 
TI SN7400 
TRW 7400 

TC7404 Falfcntlo 7404 
Hitachi HD7404 
ITT ITT7404 
Mltsubishi M53204 
Motorola MC7404 
National OM7404 
NEC Amenca MP87404 
Raytheon 7404 
Signetics 7404 
Ti SN7404 
TRW 7404 

TC7408 Fairchild 7408 
In ITT740B 
Mitsubishi M53208 
Motorola MC7408 
National DM7408 
Raytheon 7408 
Signetics 7408 
TI SN7408 
TRW 7408 

TC7410 Fairchild 7410 

I 

Hitachi HD7410 
ITT ITT741 0 
Mitsubishi M53210 
Motorola. MC7410 
National OM7410 
NEe Amenca flP87410 
Raytheon 7410 
Signetics 7410 
TI SN7410 

SN7427 
TRW 7410 

TC7420 Fairchild 7420 

Manufacturer I Replacement 
Device Source Dei/ice 

I 
I 
I 

TC7420 

I TRW 

I 7400 

7401 

I 

I 

7402 

7403 

7404 

7405 

I 

7406 

I 

7407 

Hitachi 
ITT 

M;tsublshi 
Motorola 
Nailonal 
NEC Amenca 
Raytheon 
Sig'1"ltics 

TI 
TRW 

FairChild 
Hitachi 
ITT 
Mitsublshi 
Motorola 
National 
NEe America 
Raytheon 
Signetics 
TI 
Toshiba 
Fairchild 
ITT 
Mitsubishi 
Motorola 
National 
Raytheoo 

... Agnetlcs 
TI 
Fairchild 
Hitachi 
ITT 
Mitsubishi 
Motorola 
National 
NEC America 
Signetics 
TI 
Fairchild 
Hitachi 
iTT 
Mltsubishi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 

iTT 
Mltsubishi 
Motorola 
National 
NEe AmerICa 
Raytheon 
Signetics 
TI 
Toshiba 
FairChild 
Hitachi 
ITT 

Mitsub,shl 
Motorola 
National 
NEG Amenca 
Raytheon 
Signetics 
TI 
FatrChild 
Hitachi 
ITT 
Mitsubishl 
Motorola 
National 
Signatics 
TI 
Fairchild 
Hitachi 
ITT 
MltsublShl 
Motorola 
National 

H07420 
iH7420 
M53220 
MC7420 
DM74.20 
flPB7420 
7420 
74?O 

SN7420 
7420 

7400 
HD7400 
1T-:-7400 
M53200 
Me7400 
DM7400 
p.PB7400 
7400 
7400 
SN7400 
TC7400 
7401 
ITT7401 
M53201 
MC7401 
OM7401 
7401 
7 01 ,4~ . 
SN7401 
7402 
HD7402 
ITT7402 
M53202 
MC7402 
OM7402 
flPB7402 
7402 
SN7402 
7403 
HD7403 
ITT7403 
M53203 
MC7403 
DM7403 
7403 
7403 
SN7403 
7404 
HD7404 
iTT7404 
M53204 
MC7404 
OM7404 
MPB7404 
7404 
7404 
SN7404 
TC7404 
7405 
H07405 
ITT7405 
M53205 
MC7405 
OM7405 
flP81405 
7405 
7405 
SN7405 
7406 
H07406 
ITT7406 
M53206 
MC7406 
DM7406 
7406 
SN7406 
7407 
HD7401 
ITT7401 
M5320? 
MC7407 
D~\l1;407 

I 

I 

I 

: 
I 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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AL TERNATE SOURCE . DIRECTORY? 

~er I~ DevIce 
IC MIster Manufac:turer I Replacement IC Master MInufIIcturer I Repl8cement IC Muter ~-:,:cturer i :::-"t Device Page Device Source Device Page Device Source Device Page 

TRW (cont'd) 74150 Raytheon 74150 74162 Mitsubishi M53362 7438 TI SN7438 
Signetics 74150 Motorola MC74162 7440 Fairchild 7440 
TI SN74150 NatiOnal DM74162 H~achi HD7440 

7407 Signetics 7407 74151 Fairchild 74151 Raytheon 74162 In ITT7440 
TI SN7407 Hitachi HD74151 Signet~ 74162 Mitsubishi M53240 

7408 Fairchild 7408 In In74151 TI SN74162 Motorola MC7440 
In In7408 Mitsubishi M53351 74163 AMD SN74163 National DM7440 
Mltsubishi M53206 Motorola MC74151 Fairchild 74163 NEG America t-tPB7440 
Motorola MC7408 National DM74151 Hitachi HD74163 Signetics 7440 
National DM7408 NEG America IlPB74151 In 1TT74163 TI SN7440 
Raytheon 7408 Raytheon 74151 Mitsubishi M53363 7445 Fairchild 7445 
Signetics 7408 Signetics 74151 Motorola MC74163 In 1TT7445 
TI SN7408 TI SN74151 National DM74163 Mitsubishi M53245 
Toshiba TC7408 74152 Fairchild· 74152 Raytheon 74163 Motorola MC7445 

7409 Fairchild 7409 Motorola MC74152 Signetics ' 74163 National DM7445 
Hitachi HD7409 Raytheon 74152 TI SN74163 NEG America t-tPB7445 
In 1TT7409 74153 Fairctlild 74153 7417 Fairchild 7417 Raytheon 7445 
Mitsubishi M53209 In 1TT74153 Hitachi HD7417 Signetics 7445 
Motorola MC7409 Mitsubishi M53353 In 1TT7417 TI SN7445 
National DM7409 Motorola MC74153 Mitsubishi M53217 7450 Fairchild 7450 
Raytheon 7409 National DM74153 Motorola MC7417 Hitachi HD7450 
Signetics 7409 NEG America t-tPB74153 NaflOOal DM7417 In In7450 
TI SN7409 Raytheon 74153 Signetics 7417 Mitsubishi M53250 

7410 Fairchild 7410 Signetics 74153 TI SN7417 Motorola MC7450 
Hitachi HD7410 TI SN74153 74180 Fairchild 74160 National DM7450 
In 1TT741 0 74154 AMD SN74154 Hitachi HD74180 NEG America IlPB7450 
Mitsubishi M5321 0 Fairchild· 74154 In Ini4180 Signetics 7450 
Motorola MC741 0 Mitsubishi M53354 Mitsubishi M53380 TI SN7450 
National DM7410 Motorola MC74154 Motorola MC74180 7451 Fairchild 7451 
NEe America .t-tPB7410 National DM74154 National DM74160 Hitachi HD7451 
Raytheon 7410 NEC America t-tPB74154 NEG America. IlPB74180 In 1TT7451 
Signetics 7410 Raytheon 74154 Raytheon 74180 Motorola MC7451 . 
TI SN741 0 Signetics 74154 Signetics 74160 National DM7451 

SN7427 TI SN74154 TI SN74180 NEe America IlPB7451 
" 

Toshiba TC7410 74155 Fairchild 74155 7420 Fairchild 7420 Signetics 7451 
74111 TI SN74111 In 1TT74155 Hitachi HD7420 TI SN7451 
7412 Fairchild 7412 Mitsubishi M53355 In In7420 7453 Fairchifd 7453 

Hitachi HD7412 Motorola MC74155 Mitsubishi M53220 Hitachi HD7453 
In 1TT7412 National DM74155 Motorola MC7420 In fTT7453 
Raytheon 7412 NEG America I-lPB74155 Natiooal DM7420 Mitsubishi M53253 
Signetics 7412 Raytheon 74155 NEC America t-tPB7420 Motorola· MC7453 
n SN74l2 &gr!etic8 74156 Raytt1eon 7420 N~",~ o-,l!'Pd!5~ 

74121 Fairchild 74121 n SN74155 Signetics 7420 NEOAmenca t-tPB7453 
Hitachi HD74121 74156 Fairchild 74156 TI SN7420 Signetics 7453 
In 1TT74121 Hitachi HD74156 Toshiba TC7420 TI SN7453 
Mitsubishi M53321 In 1TT74156 7426 Fairchild 7426 7454 Fairchild 7454 
Motorola MC74121 Mitsubishi M53356 Hitachi HD7426 Hitachi HD7454 
National DM74121 Motorola MC74156 In 1TT7426 In 1TT7454 
Signetics 74121 NatiOflal DM74156 Motorola MC7426 Motorola MC7454 
TI SN74121 NEe America ]1PB74156 NatiOflal DM7426 National - DM7454 

74123 AMD SN74123 Raytheon 74156 Signetics 7426 NEe America t-tPB7454 
Fairchild 74123 Signetics 74156 TI SN7426 Signetics 7454 
In 1TT74123 TI SN74156 74290 Fairchild 74290 TI SN7454 
Mitsubishi M53323 7416 Fairchild 7416 Mitsubishi M53490 7460 Fairchild 7460 
Motorola MC74123 Hitachi HD7416 Motorola MC74290 Hitachi HD7460 
National DM74123 In 1TT7416 TI SN74290 Mitsubishl M53260 
t4EC America ]1PB74123 Mitsubishi M53216 74293 Fairchild 74293 Motorola MC7460 
RaytheOfl 74123 Motorola MC7416 Mitsubishi M53493 National DM7460 
Signetics 74123 National DM7416 Motorola MC74293 NEe America ]1PB7460 
TI SN7412.3 Signetics 7416 TI SN74293 Signetics 7460 

7413 Fairchild 7413 TI SN7416 7430 Fairchild 7430 TI. SN7460 
In 1TT7413 74160 AMD SN74160 , Hitachi HD7430 7472 Fairchild 7472 
Mitsubishi M53213 Fairchild 74160 I1T In7430 Hitachi HD7472 
Motorola MC7413 Hitachi HD74160 Mitsubishi M53230 In In7472 
Natiooal OM7413 In 1TT74160 Motorola MC7430 Mitsubishi M53272 
NEC America t-tPB7413 Mitsubishi M53360 National DM7430 Motorola MC7472 
Signetics 7413 Motorola MC74160 NEe America ]1PB7430 National DM7472 
TI SN7413 National DM74160 Signetics 7430 Signetics 7472 

74136 Hitachi HD74136 Raytheon 74160 TI SN7430 TI SN7472 
Motorola MC74136 Signetics 74160 7437 Fairchild 7437 7474 Fairchild 7474 
Raytheon 74136 TI SN74160 In In7437 Hitachi HD7474 
TI SN74136 74161 AMD SN74161 Mitsubishi M53237 In In7474 

7414~ Fairchild 74145 Fairchild 74161 Motorola MC7437 Mltsublshi M53274 
In In74145 Hitachi HD74161 Natiooal DM7437 Motorola MC7474 
Mitsubishi M53345 In In74161 NEG America IlPB7437 National DM7474 
Motorola MC74145 Mitsubishi M53361 Raytheon 7437 NEG Amenca /-LPB7474 
National DM74145 Motorola MC74161 Signetics 7437 Raytheon 7474 
Raytheon 74145 National OM74161 TI SN7437 Signetics 7474 
Signetics 74145 NEe America p.PB74161 7438 Fairchild 7438 TI SN7474 
TI SN74145 Raytheon 74161 In In7438 7475 Fairchild 7475 

74150 Fairchild 74150 Signetics 74161 Mitsubishi M53236 Hitachi HD7475 
Hitachi HD74150 TI SN74161 Motorola MC7438 In In7475 
Mitsubishi M53350 74162 AMD SN74162 National DM7438 Mitsublshi M53275 
Motorola MC74150 Fairchild 74162 NEG America t-tPB7438 Motorola MC7475 
National DM74150 Hitachi HD74162 Raytheon 7438 National DM7475 
NEG America /-LPB74150 In In74162 Signetics 7438 Signetics 7475 

• Discontinued 
The manufacturers report their devices can be used as direct replacements. 

Performance details often differ: so compare the specifications considering your requirements. 
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----
TRW (cont'd) I TR1602 ;:MC ~~~6~1~2 I 

UC1671 National INSi671 j 

7475 TI SN7475 SMC COM1671 

I 
7476 Fairchild 7476 

ITT ITT7476 Zilog 
Mitsublshi M53276 
Motorola MC7478 

I National DM7476 Z6116 Fairchild F16K 1110 
NEC America p.PB7476 Intel 2117 
Signetics 7476 I Intersi! 7116 
TI SN7476 Mostek MK4116 

74S1 To SN748~ Motorola MCM4116 
7485 Fairchild 7485 NEC Micro IlPD416 1402 

Hitachi HD7485 TI TMS4070 
Mitsubishi M53285 Z80 NEC Micro p.PDZ-SO 1850 
Motorola MC7485 Z80-CPU Mostek MK3880 
National DM7485 ZSO-CTC Mostek MK3882 
NECAmerica v-PB7485 Z80-DMA Mostek MK3883 

Signetics 7485 Z80-PIO Mostek MK3881 

TI SN7485 Z80-S10 Mostek MK3884 

7486 Fairchild 7486 
Hitachi HD7486 
ITT ITT7486 
Mltsubishi M53286 
Motorola MC7486 
National DM7486 
NEC Amenca p.PB7486 
Raytheon 7486 
Signetics 7486 I I TI SN7486 

7489 At.U""\ SN748e I I""\IVIl,J 

I Fairchild 7489 
Mitsublshi M53289 

12871 National DM7489 
TI SN7489 I 7490 Fairchild 7490 I 
Hitachi HD7490 

I 
ITT 1Tr7490 
Mitsubishi M53290 
Motorola MC7490 
National DM7490 

I 
Signetics 7490 
TI SN7490 

7492 Fatrchild 7492 

I Hitachi HD7492 
ITT ITT7492 
Mitsubishi M53292 I 

Motorola MC7492 

I 
National DM7492 
Signetics 7492 
TI SN7492 

7493 Fairchild 7493 I 
Hitachi HD7493 
ITT ITT7493 
Mitsubishi M53293 
Motorola MC7493 
National DM7493 
Signetics 7493 
TI SN7493 

7496 Fairchild 7496 
Hitachi HD7496 
ITT 1Tr7496 

-' 

Mitsubishi M53296 
Motorola MC7496 
National DM7496 
Signetics 7496 
TI SN7496 

Western Digital 

BR1941 SMC COM5016 
FD1771 National INS1771 

eRM1701 Intel 2107 
TI TMS4030 

TMS4060 
eRM4096 Mostek MK4096 

TR1402 SMC COM2502 
TR1402A GI AY5-1013A 

SMC COM2502H 
TR1602 AMI S1883 354.1587 

GI AY3-1014A 
AY3-l015 
AY5-1013A 

SMC COM2017 

e Discontinued 

Bold face device numbers indicate manufacturers data is provided in the Ie Master on the pages noted. 
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ABBR:EVIATIONS OF COMPANY NAMES 

AD Analog Devices MOS MOS Technology 
AMD Advanced Micro Devices Mostek Mostek 
AMI American Microsystems, Inc. Motorola Motorola Semiconductor 
Arialogic Analogic Corp. National National Semiconductor 

NCR NCR Corp .. Microelectronics Division 
Beckman Beckman Instruments. Helipot Division NEC NEC America 
Burr-Brown Burr-Brown Research NEC NEC Microcomputers 

Cermetek Cermetek Nippon Nippon Electric Co. 

CMA Consumer Microcircuits of America Nitron Nitron 
Nortec Nortec Electronics 

Cyberneti~ Cybernetic Micro Systems Novonics Novonics 
Data General Data General OEI Optical Electronics, Inc. 
Datel Datel Systems 
DOC Data Devic.es Corp. Panasonic Panasonic, Matsushita Electric Corp. 
Delco Delco Electronics P",oto Therm Photo Therm 

EA Electronic Arrays 
Plessey Plessey' Semiconductors 
PMI Precision Monolithics, Inc. 

EMM/Semi EMM Semi, 
Div. of Electronic Mem'ories & Magnetics Raytheon Raytheon Semiconductor 

Essex Essex International RCA RCA Solid State Division 
Exar Exar Integrated Systems Reticon Reticon 

RIFA RIFA 
Fairchild Fairchild Rockwell Rockwell Microelectronic Division 
Ferranti Ferranti Electric RTC Real Time Corp. 
Fujitsu Fujitsu 

Sanken Electric Sanken 
GI General Instrument Sanyo Sanyo Electric 

Harris semiconductor 
SGS SGS-Ates Semiconductor 

Harris Siemens Siemens 
Hitachi Hitachi America Ltd. Signetics Signetics (Philips) 
Hughes Hughes Aircraft Solid State Products Silicon G Silicon General 
Hybrid Sys Hybrid Systems Siliconlx Siliconix 
H';Comp HyComp Silicon Sys. Silicon Systems, Inc. 

IMI International Microcircuits, Inc. Silitronics Silitronics 
Solitron Solitron Devices Intech/FMI Intech/Function Modules Inc. 
Sprague Sprague Electric Company Intel Intel 

Interdesign Interdesign SSM Solid State Music 
SSS Solid. State Scientific Intersil Intersil 
Synertek Synertek IPI Integrated Photomatrix, Inc. 

ITT ITT Semiconductors Tektronix Tektronix 

Lambda Lambda Electronics 
Teledyne C Teledyne Crystalonics 
Teledyne P Teledyne Philbrick . 

LSI LSI Computer Systems Teledyne S Teledyne Semiconductor 

Master Logic Master Logic Telefunken AEG-Telefunken 

MicroComp Micro Components TI Texas Instruments 

Micro Net Micro Networks TMX TMX 

Micropac Micropac Industries Toshiba Toshiba 

Micro Power Micro Power Systems Trans-Data Trans-Data 

Micro Tech Microcircuits Technology TRW TRW 

Mitel Mitel Semiconductor Western Western Digital 
Mitsubishi . Mitsubishi Electric Co. 
MMI Monolithic Memories, Inc. Zilog Zilog 
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40 year~ of experience in 
~United 

Electronic.) 

eem/ELECTRONIC ENGINEERS 
MASTER CATALOG-
The "blue-ribbon" catalog / directory 
that has become "the standard of the 

. industry" for electronic engineers, 
buyers and specifiers. 

/7< 

ELECTRONI.C ENGINEERS 
CATAlOGUE-
The new catalogue/directory of elec
tronic products available to and from 
Western Europe and the United King
dom. Designed especially for the 
European electronics engineer. 

'IC MASTER AND THE 
UPDATES-
The only complete single-source direc
tory including all Ie devices manufac
tured in the United States. Updated 
three times yearly with accumulative 
su ppleme nts. 



• • 
. cataloqinq I 20 editionl of eel 
Technical Publicationl 
Divilion 

ELECTRONIC' DISTRIBUTORS 
MASTER CATALOG-
(Formerly O-T-S Catalog) The only na
tional catalog designed exclusively 
for distributors and their customers 
featuring electronic parts, instru
ments and equipment. 

ELECTRONIC PRODUCTS 
MAGAZINE'-
The products magazine ... A 100% 
product-oriented magazine including 
hundreds of new products and special 
features every month. 

eem FILE SYSTEM-
The only filing system designed' spe
cially ·for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES-
The electronic distributors' proven 
method of being up to the minute on 
his cost and sellin~ prices. . 

UTP CUSTOM CATALOGS
The Cadillac of individualized cata
logs for the electronic parts distribu
tor, featuring solely his lines and 
services. 

United Technical Publications, Inc., Div. oj Cox Broadcasting Corp. 645 Stewart Avenue, Gorden City, New York 11530 i 516222- 2500 
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ERSAII 
IIRECTIRY 
IISTRIBUTORS 
The Manufacturers and Distributors Directory is a 
comprehensive telephone directory of the entire 
Ie industry. It places at your fingertips the names 
and phone numbers you need to know. It includes 
manufacturers, . field sales offices, representafives 
and distributors. The manufacturers' listings tell 
you where and whom to call to obtain technical 
and ordering information. It enables you to ask for 
the right person or phone extension. It gives you 
the terminology understood by the individual com· 
pany's switchjoard operators, e.g., in some com
panies you should ask for sales, in others, customer 
service. This directory will reduce frustration and 
save you time. 
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Advanced Micro Devices 

Advanced Micro Devices, Inc. 
901 Thompson Place 
Sunnyvale, California 94086 
(408)732-2400 
TWX: (910) 339-9380 
Telex: 34-6306 
Federal 1.0. 34355 

Specific Product Information: 
Bipolar, Microprocessors ................ John Springer 
Bipolar MelT)ory .............................. Ralph Cognac 
Logic .(MSI) .......................................... Mike Walton 
Hi-Rei Logie and Interface .................... Len Seib 
MOS Microprocessors and Support 

Circuits ...................................... Andrew Allison 
MOS Serial Memory, Mask-programmable 

ROM's and E-PROM's .. , ................... Peter Gregg 
MOS-RAM's ............................................ Raju Shah 
Computer Interface ............................ AI Tremain 
Linear .......................................... Steve Thompson 

Application Engineering: 
Bipolar Digital Products ........................ Roy Levy 
MOS Products .. : ................................. Joe Kroeger 
Linear Products ...................................... Russ Apfel 

Literature ........................................ Literature Dept. 
Price and Delivery .................... Contact AMD Sales 

Office, Rep. or Dist. 
Follow-Up on Orders ...... Customer Service Dept. 
All Other Information .... Corporate Communications 

Dept. 

Sales Offices & Representatives 

AL Huntsville 
Electronic Manufacturers Agents, (205) 
533-6440 

AZ Phoenix 
AMD, (602) 258-6515 

CA Beverly Hills 
AMD, (213) 278·9700/1 
Newport Beach 
AMD, (714) 752-6262 
Cupertino 
AMD, (408) 446-2700 
Santa Clara 
12 Incorporated, (40£1) 985-0400 
San Diego 
Bestronics Inc., (714) 278-2150 

CO 'Denver 
AMD, (303) 427-3307 

CT Cheshire 
Scientific Components" (203) 272-2160 

FL Boca Raton 
Conley & Associates, (305) 395-6108 
Oviedo 
Conley & Associates, (305) 365-3283 
Tampa 
Conley & Associates, (813) 933-1759 

IA Cedar Rapids 
Lorenz Sales, (319) 393-6912 

IL Elk Grove Village 
Oasis Sales; (312) 640-1850 
Oak Brook 
AMD, (312) 323-9600/1 

IN Carmel 
Rich EI~ctronic Marketing, (317) 844-8462 

KS Lenexa 
Palatine Engineering Sales, (913) 492-7020 
Wichita 
Palatine Engineering Sales, (314, 426-7055 

MA Woburn 
AMD, (617) 933-1234 

MD Baltimore 
AMD, (301) 744-8233 
Burgin-Kreh Assoc" (301) 788-5200 

MI Wvonia 
AMD, (313)425-3440 
Plymouth 
A.P.J. Assoc., (313) 459-1200 

MN Bloomington 
AMD, (612) 854-6500, 854-5620 

MO SI. Louis 
Palatine Engineering Sales, (314) 426-7055 

NC Wins!on-Salem 
Burgin-Kreh Associates, ·{919) 768-4174 

NM Albuquerque 
The Thorson Company, (505) 265-5655 

NY Bowmanville 
Ossmann Component Sales Corp., (716) 
681-9700 

©IC MASTER 1978 

OH 

PA 

TX 

UT 

VA 

WA 

Can 

lnU 

Inti 

Inti 

Inti 

Inti 

AL 

AZ 

CA 

CO 

CT 

MANUFACTURERS & DISTRIBUTORS DIRECTORY'" 

East Syracuse 
AMD, (315) 437-7546 
Kingston 
Ossmann Component Sales Corp., (914) 
338-5505 FL 
Plainview 
ERA, (516) 822-9890 
Rochester 
Ossmann Component Sales Corp., (716) 
442-3290 
Roslyn Heights 
AMD, (516) 484-4990/1 
Syracuse GA 
Ossmann Component Sales Corp., (315) 
454-4477 
Vestal 
Ossmann Component -Sales Corp., (607) 
785-9949 IL 
Centerville 
DOlfuss-Root & Co., (513) 433-6776 
Columbus 
AMD, (614) 457-7766 
Rocky River 
DOlfuss-Root & Co., (216) 333-7504 IN 
Ft. Washington . 
GCM Associates,. (215) 646-7535 KS 
Waterford 
Bacon Electronic Sales, (814) 796-2381 MA 
Dallas . 
AMD, (214) 234-5886 
Bonser-Philhower Sales, (214) 234-8438 
Houston 
Bonser-Philhower Sales, (713) 467-4373 
Salt Lake City 
Rapier-Richards Marketing, (801) 972-5646 MD 
Lynchburg 
Burgin-Kreh Associates, (804) 845-5600 
Bellevue 
Ray Over Sales, (206) 454-4551 
Vancouver 
Ray Over Sales, (206) 695-6179 
St. Laurent, Quebec 
Vitel Electronics, (514) 331-7393 MI 
Toronto, Ontario 
Vitel Electronics, (416) 622-6300 
Belgium,. Brussels· 
AMD, Tel: (0) 7709880, (2) 771 42 94 
France, Rungls Cede x 
AMD, S. A., Tel: (1) 686-91-86 MN 
Germany 
Hamburg 
Advanced Micro Devices, Tel: 040-6030595 
Munchen 
Advanced Micro Devices, Tel: Sammel-Nr: 
(0 89) 539588 MO 
Stultgart-Vaihingen 
AMD, Tel: 0711-681001 NC 
Japan, Tokyo 
AMD, Tel: (03) 046-0363 NH 
United Kingdom, London 
AMD, I.K. Ltd., Tel: (01) 235-6380, (01) NJ 
235-6388, (01) 235-6389 

Distributors 

Huntsville 
Hamilton/ Avnet Electronics, (205) 533-1170 
Phoenix 
Hamiltonl Avnet Electronics, (602) 275-7851 
Liberty Electronics, (602) 257-1272 
Costa Mesa 
Avnet Electronics, (714) 754-6084 
Culver City NM 
Hamilton Electro Sales, (213) 558-2100, 
(714) 522-8220 
Irvine NY 
Schweber Electronics, (714) 556-3880, 
(213) 924-1720 
Mountain View 
Elmar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415) 961-7000 
San Diego 
Hamilton/Avnet Electronics, (714) 279-2421 
Liberty Electronics, (714) 565-9171 
Sunnyvale 
Bell Industries, (408) 734-8570 
Commerce City 
Elmar Electronics, (303) 287-9611 
Denver 
Hamilton/Avnet Electronics, (303) 534-1212 
Wheatridge 
Century Electronics, (303) 424-1985 
Danbury 
Schweber Electronics, (203) 792-3500 

Georgetown' 
Hamilton/ Avnet Electronics, (203) 762-0361 
North Haven 
Cramer/Connecticut, (203) 239-5641 
Dania 
Summit Electronics of Florida, (305) 920-
6253 
Ft. Lauderdale 
Arrow Electronics, (305) 776-7790 
Hamilton/ Avnet Electronics, (305) 971-2900 
Hollywood 
Schweber Eectronics, (305) 927-0511 
Atlanta 
Schweber Electronics, (404) 449-9170 
Norcross 
Cramer/EW Atlanta, (404) 448-9050 
Hamitton/Avnet Electronics, (404) 448-0800 
Elk Grove Village 
Schweber .Electronics, (312) 593-2740 
Mt. Propsect 
Cramer/Chicago, (312)' 593-8320 
Schiller Park 
Hamilton/Avnet Electronics, (312) 678-6310 
Indianapolis 
Sheridanllndianapolis, (317) 297-3146 
Lenexa 
Hamilton/ Avnet Electronics, (913) 888-8900 
Newton 
Cramer Electronics, (617) 969-1700 
Waltham 
Schweber Electronics, (617) 890-8484 
Woburn 
Arrow Electronics, (617) 933-8130 
Hamilton/ Avnet Electronics, (617) 933-8020 
Baltimore 
Arrow Electronics, (301) 247-5200 
Gaithersburg 
Cramer/EW Washington, (301) 948-0110 
Hanover 
Hamilton/Avnet Electronics, (301) 796-5000 
Rockville 
Schweber Electronics, (301) 881-3300 
Farmingdale 
Sheridan/Detroit, (313) 477-3800 
Uvonia 
HemHton!A~Eleetro1"lic~, fW3, 522-47'00 
Troy 
Schweber Electronics, (313) 583-9242 
Bloomington 
Arrow Electronics, (612) 888-5522 
Eden Prairie 
Schweber Electronics, (612) 941-5280 
Edina 
Hamilton/ Avnet Electronics, (612) 941-3801 
Hazelwood . 
Hamilton/Avnet Electronics, (314) 731-1144 
Winston-Salem 
Cramer/EW Winston-Salem, (919) 725-8711 
Manchester 
Arrow Electronics, (603) 668-6968 
Cedar Grove 
Hamilton/ Avnet Electro.nics, (201) 239-0800 
Cherry Hill 
Cramer / Pennsylvania, (609) 424-5993, (215) 
923-5950 
Little Fa"s 
Cramer/New Jersey, (201) 935-5600 
Morristown 
Arrow Electronics, (609) 235-1900 
Mt. Laurel 
Hamilton/ Avnet Electronics, (609) 234-2133 
Somerset . 
Schweber Electronics, (201) .469-6008 
Albuquerque 
Century Electronics, (505) 292-2700 
Hamilton/Avnet Electronics, (505) 765-1500 
Buffalo 
Summit Distributors, Inc., (716) 884-3450 
East Syracuse 
Cramer/Syracuse, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437-2642 
Farmingdale 
Arrow Electronics, (516) 694-6844 
Farmingdale Electronics, (516) 694-6800 
Hauppauge, L.t. 
Cramer/L.I., (516) 231-5600 
Rochester 
Cramer/Rochester, (716) 275-0300 
Hamilton/Avnet Electronics, (716) 442-7820 
Schweber Electronics, (716) 461-4000 
Summit Electronics of Rochester, (716) 
334-8110 
Westbury 
Hamilton/ Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
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OH Beachwood 

Schweber Electronics, (216) 464-2970 
Sheridan/Cleveland, (216) 831-0130 
Cincinnati 
Sheridan/Cincinnati, (513) 761-5432 
Cleveland 
Hamilton/ Avnet Electronics, (216) 461--1400 
Davton 
Hamilton/ Avnet Electronics, (513) 433-0610 
Sheridan! Dayton, (513) 223-3332 

PA Horsham 
Scl"weter ElectrO!"'ics, (215) 441-0600 
Pittsburgh 
Sheridan/Pittsburgh, (412) 244-1640 

TX Dallas 
Hamilton/Avnal Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5414 
Houston 
Hamiltonl AVne! Electronics, (713) 780-1771 
Schweber Electronics, (713) 784·3600 

UT Salt Lake City 
Century Electronics, (801) 972-5686 
Hamilton! Avne! Electronics, (8(T1) 972-2800 

WA Bellevue 
Hamitton/ Avnet Electronics. (206) 746-8750 

WI New Berlin 
Arrow Electronics, (414) 782-2801 
Hamilton! A'met Eiectronics, (414) 784-4510 

Can Mississauga, Onto 
HCifl1iitoniAviiet Electronics. (416) 667-7432 
Montreal, Quebec 
Future Electronics, (514) 735-5775 
OHawa,Ont. 
Future Electronics, (613) 232-7757 
Hamilton! Avnet Electronics, (613) 226-1700 
Rexdale, Onto 
Future Electronics, (416) 677-7820 
St. Laurent, Quebec 
Hamilton! AV,le! E iec!ronics, (514) 33< -6443 
Vancouver, B.C. 
RAE Electronics, (604) 687-2621 

Inti Australia ' . 
Burwood 
Rand D Electronics, Tel: (03) 2888232 
Prospect, S. Australia 
A.J. Ferguson Pty. Ltd., Tel: (8) 269-1244 

Inti Belgium. Dungree 
MCA Tronics, Tel: 041-362780 

Inti Denmark Falkoneralle 
Advanced Electronic of Denmark, Tei: (1) 
39-'333 

Inti Finland, Itaportti 
Komdel Oy. Tel: (0) 8038976 or 882875 

Inti France 
Boulogne 
A2M, Tei: bUJ bb 40 
Neuilly-sur·Seine 
RadiO Television Francaise. Tel: 747-11-01 

Inti Germany 
Burgwedel 
EBV-Elektronik, Tel: 05139-4570 
Duesseldorf 
EBV-Elektronik, Tel: 0211-84846 
Frankfurt 
EBV-Elektronik, Tei: 0611-720416 
Heilbron 
Elbatex GmbH, Tel: 07131-89001 
Kanalweg 
Cosmos Electronic, GmbH, Tel: 09181-9731 
Kiel 
Nordelektronik Vertriebs, Tel: (0431) 21556 
Muenchen 
Cosmos Electronic, Tel: (089) 602088 
EBV-Elektronik, Tel: 089-644055 
Quickborn 
Norde!ektronik Vertriebs, Te!: (40106) 4031 
Stuttgart 
Technoprojekt, Te!: ($711) 561712 
EBV-Elektronik, Tel: 0711-24781 

Inti Holland, Oss 
Arcobel, Tel: 04120-24200/04120-27574 

Inti Hong Kong, Kowloon 
Ace Enterprise, Tel: 3-302925. 3-302927 

Inti India, Bombay 
Zenith ElectroniCs, Te!: 384214 

Inti Ireland, Dublin 
ITT .Electronic Services 

Inti Israel, Tel-Aviv 
Talvitan Electronics, Tel: 444572 

Inti Italy 
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Milano 
Cramer 1Ialia, S. P. A" Tel: 86 29 63 or 
86 29 53 

Roma 
Cramer Italia, S. P. A., Tel: 513 3041 
Indelco S. r. I, Tel: 513 3041 
Torino 
Cramer Italia, S. P. A. 

Inti Japan, Tokyo 
Advanced Technology Corporation of Ja
pan, Tel: (03) 265-9416 
Dainischi Electronics, Tel: (03) 813-6876 
lSI Ltd., Tel: (03)264-3301 
Kenematsu-Denshi K.K., Tel: (03) 562-8813 
Microtek. Inc., Tel: 03-363-2317 

Inti Norway, Strommen 
AlS Kjell Bakke, Tel: 711872 or 715350 
Norway 

Inti South Africa 
Pine gowrie 
South Continental Devices, Ltd., Tel: 48-
0515 
Transvaal 
Fairmont Electronics (Pty.) Ltd. 

Inti South America 
Mountain View, California 
Intectra, Tel: (415) 967-8818, 967-8825 

Inti Spain, Madrid 
Electronic Services, SA, Tel: 457-6615 

Inti Sweden, Vallingby 
Svensk Teleindustry, Tel: vx 08-890435 

Inti Switzerland, Zurich 
Kurt Hirt AG, Tel: 00411-512121 

Inti Taiwan, Tapei 
Multitech, Tel: 768-1232 

Inti United Kingdom 
Carluke Lanarkshire, Scot. 
Phoenix Electronics, Tel: Carluke 0005 
71495 
Ealing, England 
Cramer Electronics, Tel: (01) 579-3001 
Harlow, Essex, England 
ITT Electronic Services, Tel: Harlow 26811 
Pinner, Middlesex, England 
Dage International, Ltd., Tel: 01-868-0024 

American Microsystems Inc. 

American Microsystems Incorporated 
3800 Homestead Road 
Santa Clara, California 95051 
'(408) 246-0330 
TWX 910-338-0018 

Specific Product Information: 
Nancy Hoyt ......................... , ....................... ext. 621 

Application Engineering: 
Russ Knapp .................................................. ext. 254 

Literature: 
Debbie Haanstra .............. , ........................... ext. 189 

Price and Delivery: 
Nancy Hoyt .................................................. exl. 621 

Follow up an order: 
Nancy Hoyt .................................................. ext. 621 

All other information: 
Nancy Hoyt ............................. , .................... ext. 621 

AL 

AZ 

Sales Offices & Representatives 

Huntsville 
Rep, Inc., (205) 881-9270 
Phoenix 
Hecht, Henschen & Associates, Inc., (602) 
275-4411 

CA Cupertino 
ROW International, (408) 446-1663 
Long Beach 
Sales Office, (213) 595-4768 
Mt. View 
Thresum Associates, Inc., (415) 965-9180 
San Diego 
Hadden ASSOCiates, (714) 565-9445 
Santa Clara 
Sales Office, (408) 249-4550 
Tustin 
Duratech Company, (714) 893-0929 

CO Denver 
The Lindberg Co., (303) 758-9033 

CT Orange 
CPS Corp., (203) 795-3515 

FL Altamonte Springs 
Sales Office, (305) 830-8889 

GA Tucker 
Rep, Inc., (404) 938-4358 

IL 

IN 

KY 

MA 

MD 

MI 

MN 

MO 

NC 

NY 

OH 

OK 

OR 

PA 

TN 

TX 

UT 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Elk Grove Village 
Oasis Office, (312) 640~1850 
Sales Office, (312) 43H5496 
Ft. Wayne 
Technical Representatives, Inc., (219) 484-
1432 
Indianapolis 
Technical Representatives, Inc., (317) 849-
6454 
Noblesville 
Sales Office, (317) 773-6330 
LOUisville 
Technical Represe~tatives, :n~" {502, 451· 
9818 
Norwood 
Sales Office, (617) 762-0726/6141 
Baltimore 
Coulbourn DeGreif, Inc., (301) 247-4646 
Frederick 
Coulbourn DeGreif, Inc., (301) 898-7474 
Brighton 
SAl. Marketing, (313) 227-1786 
Grand Rapids 
SAl. Marketing, (616) 942-2504 
Livonia 
Sales Office, (313) 478-9339 
Minneapolis 
Northstar Components, (612) 553-1888 
Grandview 
Beneke & McCaul, (816) 765-2998 
St. Louis 
Beneke & McCaul, (314) 434-6242 
Raleigh 
Rep, Inc, (919) 851-3007 
Clinton 
AdvanCed Components, (315) 853-6438 
Endicott 
Advanced Components, (607) 785-3i91 
Jamaica 
S-J ASSOCiates. (212) 291-3232 
Monsey 
Sales Office, (914) 352-5333 
Scottsville 
Advanced Components, (716) 889-1429 
Syracuse 
Advanced Components (315) 699-2671 
Centerville 
S A.L MarketlOg, (513) 435-3HIl 
Cleveland 
SAL Marketing, (216) 292-2982 
Oklahoma Ciiy 
Ammon & Rizos, (405) 373-2748 
Portland 
SD-R1 Products & Sales, (503) 246-9305 
Ambler 
Sales Office, (215) 643-0217 
Pittsburgh 
SAl. Marketing, (412) 782-5120 
Jefferson City 
Rep, Inc, (615) 475-4105 
Austin 
Ammon & Rizos, (512) 454-5131 
Dallas . 
Ammon & RilOs, (214) 233-5591 
Houston 
AmmoT1 & RilOs, (713) 781·6240 
Richardson 
Sales Office (214) 231-5721/5285 
Salt Lake City 
The Lindberg Co, (801) 534-1500 
Bellevue 
SO-R1 Products & Sales, (2oo) 747-9424, 
(206) 624-2621 
Milton, Ontario 
Can Tec, (416) 624-9696 
Ottawa, Ontario 
Can Tec, (613) 225-0363 
Pierre fonds, Quebec 
Can Tec (514) 620-3121 
Brazil, Sao Paulo . 
Datatronix Electronica Ltda., Tel: 209-0134 
England, Wiltshire 
AMI Microsystems, Ltd, Tel: (0793) 31345 
Finland. Helsinki 
Atomica, Tel: 66 17 99 
France 
Rungis 
Electronique MS, Tel: 686-7425 
Vincennes 
AMI Microsystems, S.A.R.L., Tel: 374·0090 
Holfand, Rotterdam 
AMI Mlcrosyslems, Ltd., Tei: \)1825,2438 
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Inll 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Hong Kong 
American Microsystems, Ltd .• Tel: 5-
265907 
Shanklin Trading Co., Tel: 3·692255/6, 
3-691346 
Israel, Tel-Aviv 
Tadiran Israel Electronics, Ltd., Tel: 
267272 
Italy, Milano 
AMI Microsystems, S.P.A., Tel: 29 37 45, 
2360154 
Japan 
Osaka 
AMI Osaka, Tel: (06) 386-6170 
Matsushita ElectriC Trading Company, Ltd. 
Tokyo -
AMI Japan, Ltd., Tel: (03) 501-2241 
Micro-Systems, Inc., Tel: (03) 452-4994 
Korea, Seoul 
Korean Microsystems, Inc., Tel: (Inchon) 
54275, (Seoul) 62·7006 
Malaysia, Singapo,e 
AircoSingapore PTE. Ltd. 
New Zealand, Auckland 
David P. Reid (NZ) Ltd., Tel: 492·189 
South Africa, Johannesburg 
Radiokom Pty.; Ltd. 
Spain, Madrid 
Alaio Engenieros SA, Tel: 215·3543 
Sweden, Bromma 
A.B. Rifa, Tel: 66 17 99 
Switzerland. Zurich 
W. Moor AG 
Taiwan, Taipei 
General Industries, Tel: 5-381-521. 5-278-
604, 5-221·204 
West Germany 
Munich 
AMI Microsystems, GmbH, Tel: (89) 483081 
Seefeld 
Ultratronik, Te.l: 0815217696 
Stuttgart 
Ditronic, GmbH, Tel: (9711) 724844 
~~ilmJtec, l!!!:Tb~, Te!: (O7'"!1) ~27 
Yugoslavia. Ljubljana 
Iskra Standard 

Distributors 

AL Huntsville 
Resistacap, (205) 881·9270 

AZ Phoenix 
R. V. Weatherford, (602) 272-7144 
Sterling Electronics, (602) 258-4531 

CA Anaheim 
R. V. Weatherford, (714) 634-9600 
Costa 'Mesa 
Semicomp Corp., (714) 549-8600. (213) 
971·5253 
Schweber Electronics, (714)' 556-3880. 
(213) 537-4320 
Glendale 
R. V. Weatherford, (213) 849-3451 
Palo Alto 
R. V. Weatherford, (415) 493-5373 
Pomona 
A. V. Weatherford, (714) 623-1261. (213) 
966-8461 
San Diego 
fntermark !=Iectronics, (714) 279-5200 
R. V. Weatherford, (714) 278·7400 
Santa Ana 
Intermark Electronics, (213) 436-5275, 
(714) 540-1322 
Sunnyvale 
Intermark Electronics, (408) 738·1111 

CO Englewood 
R. V. Weatherford, (303) 761-5432 
Wheatridge 
Century Electronics,(303) 424·1985 

CT Danbury 
Schweber Electronics, (203) 792-3500 

FL Hollywood 
Schweber Electronics, (305) 927-0511 

GA Atlanta 
Schweber Electronics. (404) 449-9170 

IL Elk Grove Village 
Schweber Electronics, (312) 593·2740 
Westmont 
RIM Electronics, (312) 323·9670 

LA Metairie 
Sterling Electronics, (504) 887-7610 

©IC MASTER 1978 

MA 

MD 

MI 

MN 

NJ 

NM 

NY 

OH 

PA 

TX 

UT 

VA 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

IntI 

MANUFACTURERS & DISTRIBUTORS DIRECTORY: 

Waltham 
SchWeber Electronics, (617) 890-8484 
Watertown 
Sterling Electronics, (617) 926·9720 
Rockville 
Schweber ElectroniCs, (301) 881·3300 
Kentwood 
RIM Electronics, (616) 531-9300 
Troy 
Schweber Electronics, (313) 583-9242 
Bloomi-ngton 
Arrow Electronics, (612) 887-6400 
Eden Prairie 
Schweber Electronics, (612) 941·5280 
Perth Amboy 
Sterling Electronics, (201) 442·8000 
Somerset 
Schweber Electronics, (201) 469·6008 
Albuquerque 
Century Electronics, (505) 292-2700 
Sterling Electronics, (505) 345-6601 
Rochester 
Schweber Electronics, (716) 461-4000 
Westbury, L.I. 
Schweber Electronics, (516) 334-7474 
Beachwood 
Schweber Electronics, (216) 464·2970 
Horsham 
Schwaber Electronics, (215) 441-0600 
Dallas 
Component Specialties, (214) 357-6511 
R. V. Weatherford, (214) 243-1571 
Schweber Electronics, (214) 661·5010 
Sterling Electronics, (214) 357·9131 
Houston 
Component Specialties, (713) 771·7237 
R. V. Weatherford, (713) 688·7406 
Schweber Electronics, (713) 784-3600 
Sterling Electronics, (713) 623-6600, (713) 
627·9800 . 
Salt Lake City 
Century Electronics, (801) 972·6969 
Richmond 
Sterling Electronics, (804) 359-0221 
Seattle 
R. V. Weatherford, (206. 243-6340 
Edmonton, Alberta 
Bowtek Electric Co., (403) 426-1072 
Montreal, Quebec I 

Cesco Electronics ltd., (514) 735-5511 
Ottawa, Ontario 
Cesco Electronics, ltd., (613) '729-5118 
Quebec 
Cesco Electronics Ltd., (418) 524-4641 
Toronto, Ontario 
Cesco Electronics, Ltd., (416) 661-0220 
Vancouver, British Columbia 
Bowtek ElectriC Co .• (604) 736-1141 
Winnipeg, Ullniloba . 
Bowtek Electric Company, (204) 633-9525 
Austria, Wien 
Ing. 'Ernst Steiner 
Belgium, Antwerpen 
Ritro Antwerpen, Tel: (31) 35 32 72. 
England 
Berkshire j 
APEX Components, Tel: Burnham (06286) 
63741 
Buckinghamshire 
Adrian Electronics, ltd. Tel: Winslow 3535 
Derby 
auarodon Microsystems, ltd., Tel: 32 651 
Finland, Helsinki 
Atomica, Tel: 66 17 99 
France 
Montrouge 
Pep-Produits Electronique, Tel: 735·3320 
Rungis 
Electronique M.S., Tel: 686-6425 
Japan. Tokyo 
Taiyo Electric Co., Tel: (03) 379·2926 
Netherlands, Barneveld 
Rilro Barneveld, Tel: 50 41 
Spain, Madrid 
Alaio Ingenieros S.A., Tel: 215-35-43 
Sweden, Bromma 
A. B. Rifa, Tel: 08-262-600 
SWitzerland, Zurich 
W. Moor A.G. 
West Germany 
Berlin 
Aktiv Elektronik GmbH 
Munich 
AMI Microsystems, Tel: (89) 483081 

Numberg 
Gustav Beck KG 
Stuttgart 
Mikrotec GmbH, Tel: 0711/22 80 27 
Ritzbruch 
Omni-Ray GmbH, Tel: 4548 

Analog Devices 

PO Box 280 
Route 1 Industrial Park
NorwOOd, Massachusetts 02062 
(617) 329-4700 
TWX: (710) 394-6577 
Cable: Analog NorWOOd Mass 
Telex: 924-491 

Specific product information: 
Regional offices: 
Massachusetts. Mac Wylie, (617) 329-4700 
...................................................................... ext. 310 
Illinois, Edward Grokulsky, (312) 894-3300 
California. Walter Borlase, (213) 595-1783 
Texas. Joe Coe, (214) 231·5094 

Literature: . 
Joseph Chelluk, Director Mail Supervision 
........................................................................ ext. 391 

Price and delivery: 
See Product Information 

Place an order: 
Regional Offices: 
Massachusetts, Mac Wylie, (617) 329-4700 

, ............................................... : ...................... ext. 310 
lIiinois, Edward Grokulsky, (312) 894·3300 
California, Walter Borlase, (213) 5~5-1783 
Texas, Joe Coe, (214) 231-5094 

Follow-up an order: 
Dave Buttrick, Manager of Customer SerVice 
........................................................................ ext. 311 

All other Information: 
Joseph Cocispoti, Public Reiations Manage( 
........................................................................ ext. 287 

AL 

AZ 

CA 

CO 

FL 

IL 

IN 

KS 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

Sales Offices & Representatives 

Huntsville 
Currie, Peak & Frazier, (205) 536-5650 
Mesa 
Grady Moore Assoc., (602) 839·3458 
Long' Beach 
Analog Devices, (213) 595·1783 
Mountain View 
Analog Devices, (415) 969·8525 
Boulder 
Grady Moore Associates, (303) 494·3351 
Orlando 
Currie, Peak & Frazier, (305) 855-0843 
Bloomingdale . 
Analog Devices, (312) 894-3300 
Northfield 
Torkelson Associates, (312) 446-0985 
Indianapolis , 
Torkelson Assoc., (317) 244-7867 

, Shawnee Mission 
Technical Sales Assoc., (913) 888·3330 
Columbia 
Rep-Tron, Inc., (301) 953-7580 
Plymouth 
A.P.J. Assoc., (313) 459-1200 

, Minneapolis 
Torkelson Associates, (612) 835-2414 
Ferguson 
Technical Sales Associates, (314) 725-5361 
Greensboro 
Currie, Peak & Frazier, (919) 273·3040 
Irvington 
Harwood-Sandler Assoc .• (201) 399-3748 
Albuquerque 
Grady Moore Asoc., (505) 262-1416 
Hamburg . 
Labtronics, ,Inc., (716) 649·8125 
N. Tonawanda (Buffalo) 
Labtronics, (716) 685-4111 
Syracuse/ 
Labtronics, (315) 454-9314 
Ulster Park (Schenectady) 
Labtronics, (914) 471-2806 
Woodbury 
Harwood·Sandler Associates, (516) 692-
6100 
Cleveland . 
Eectro Sales Associates, (216) 261-5440 
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Dayion 
Electro Sales Associates, (513) 426·5551 

PA Glenside 
Wyncote Instrumentation Co., (215) 887. 
4661 
Reading 
Wyncote Instrumentation Co.. (215) 921-
3131 
Pittsburg 
Electro Sales Associates, (412) 371·9449 

TX Houston 
Analog Devices, (713) 664-6704 
Richardson 
Analog Devices, (214) 231·5094 

WA Seattle 
Avionics Liaison, (206) 767-3870 

Can Downsvlew, Ontario 
Tracan Electronics Corp., (416) 638-0052 
Ottawa. Ontario 
Tracan Electronics Corp., (613) 722-7667 
Pointe Claire, Quebec 
Tracan Electronics Corp., (514) 694-2355 
West Vancouver, B.C. 
Tracan Electronics Western Ltd., (604) 
926-3411' 

Inti Argentina, Buenos Aires 
Rayco Electronica s.r.i., Tel: 38 17 79 

Inti Australia 
Cro .. v's NC5t, N.S:V'i. 
Parameters Pty., Ltd., Tel: 43 93 288 
Mordialoc, Victoria 
Parameters, Pty., Ltd., Te!: 90 74 44 

Inti Austria, Wien 
International Engineering Service, Tel: 
022/829366 

Inti Belgium, Antwerpen 
Analog Devices Benelux, Tel: 031/37 48 03 

lntl Brazil, Sao Paulo 
Artimar Ltd, Tet: 228-7361 

Inll Denmark, Herlev 
Analog Devices APS, Tel: (02) 845 800 

Inti Finland, Helsinki 
SW Instruments, Tel: 90 73 82 65 

Inti France 
Alencon 
Analog Devices. S.A., Tei: 33 26 07 61 
Muret 
Anaiog De",ces. SA, Tei: 61 51 10 46 
Rungis 
Analog Devices, SA., (Centre d'Affaires 
SILlC), Tel: 686-7760 
Voiron 
Analog Devices, SA, Tel: (76) 05 50 03 

IntI Greece, Athens 
George D. Chryssos, Tei: 021/89 43 777 

Inti Holland, Breda 
Analog Devices Benelux, Tel: 076-87 9251 

Inti India, Allahabad 
Darbin Industries, Tei: 33 85 

Inti Israel, Tel Aviv 
STG International Ltd., Tel: 52 364/5 

Inti Italy 
Bologna 
Dott. Ing. Giuseppe de Mico, Tel: (051) 
55 56 14 
Ivrea 
Dott. Ing. Giuseppe de Mico, Tel: (0125) 
42 23 00 
Milano 
Dott. Ing. GiLlseppe de Mico, Tel: 65 31 31 
Padova 
Dott. Ing. Giuseppe de Mico, Tel: 041 65 
29 09 
Roma 
Dott. Ing. Giuseppe de Mico, Tel: 06/31 
62 04 
Torino 
Dott. Ing. Giuseppe de Mico, Tel: (011) 
87 41 37 

Inti Japan 
Osaka 
Analog Devices of Japan, Inc., Tel: 06/37 
21 81 4 
Tokyo 
Analog Devices of Japan, Inc., Tei: 03/26 
36 82 6 

Inti Malaysia, Selangor 
General Engineers (Electr.) Corp. 

Inll Mexico, D.F. 
Nucleoeiectronica SA, Tel: 915/5936043 

2072 

Inti 

Inti 
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Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

New Zealand 
Auckland 
W. Arthur Fisher LId., Tel: 59 55 27, 59 
82 02 
Christchurch 
W. Arthur Fisher Ltd., Tel: 67-692 
Wellington 
W. Arthur Fisher LlLd., Tel: 850243 
Norway, Hvalstad 
Estronic, Te!: (Code 2) 78 24 10 
Pakistan, Karachi 
Superior Electronic Assoc., Tel: 61 3655 
Singapore 
General Engineers (Electr.) Corp .• Tel: 33 
36 41/51 
South Africa. Pretoria 
Electronic Building Elements (Pty.) Ltd., 
Tel: 78/92 21 
Spain, Madrid 
Belport Electronica de Madrid, Tel: 262 
8835 
Sweden, Solna 
NAXAB, Tel: 08/98 51 40 
Switzerland 
Baar 
Analog Devices, A.G., Tel: 042/31 17 07 
Geneva 
Analog Devices, S.A., Te!: 022/31 97 04 
Taiwan, Taipei 
Yuan Kong Enterprises, Ltd., Tel: 331 8833 
Thailand, Bankok 
Dynamic Supply Engineering. Tel: 39 14 
434 
Turkey 
Ankara 
Simge Ltd., Tel: 29 77 44 
Istanbul 
Simge, Ltd., Tel: 6691 84 
United Kingdom & Eire, East Molesey, 
Surrey 
Ana~og Devices, Ltd, Te!: 01/94 10 46 6 
West Germany 
Berlin 
Herrn Horst Walkusat, Tel: 0311/31 6441 
Bucholz 
Analog Devices GmbH, Tel: 04187/381 
Karlsruhe 
Analog Devices GmbH, Tel: 0721/694600 
Munrch 
Analog Devices GmbH, Tel: 089/53.03 19 

Analogic 

Analogic Corporation 
Audubon Road 
Wakefield, Massachusettes 01880 
(617) 246·0300 
TWX: (710) 348·0425 

Beckman Instruments 

Beckman Instruments, Inc. 
Helipot Division 
2500 Harbor Boulevard 
Fullerton, California 92634 
(714) 871-4848 
TWX: 910·592·1260 
Telex: 06·78413 

Specific product information: 
Clarence Shiner ....................................... ext. 

Application engineering: 
Steve Bilello .............................................. ext. 

Literature: 
Dan Rime ... .. .................................. ext. 

Price and delivery: 
Clarence Shiner '" ................................... ext. 

Follow-up an order: 
Clarence Shiner ........................................ ext. 

All other information: 
Clarence Shiner ........................................ ext. 
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Sales Offices & Representatives 

AL Huntsville 
Murcota Corporation, (205) 539-8476 

AZ Scottsdale 
Arcom Sales Company, (602) 947·5745 

CA Fullerton 
Beckman Instrument, Inc., (714) 871·4848 
Mountain View 
Beckman Instruments, Inc., (415) 961-6817 

CO 

FL 

IA 

IL 

IN 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

OK 

PA 

TX 

UT 

WA 

Can 

Inti 

Inti 

Inti 

Inll 

IntI 

Inti 

l.,-tI 

Inti 

AL 

San Diego 
Beckman Instruments, Inc., (714) 565·6244 
Denver 
b51 inc.! (303) 426-0222 
Boca Raton 
Conley & ASSOCiates, Inc., (305) 395·6108 
Oviedo 
Conley & Associates, Inc., (305) 365·3283 
Tampa 
Conley & ASSOCiates, Inc .. (813) 933-3183 
Cedar Rapids 
Constrand, Inc., (319) 377·1575 
Elk Grove Village 
Carlson Electronic Sales Co., (312) 956· 
8240 
Indianapolis 
Carlson Electronic Sales Co., (317) 253· 
5610 
Needham Heights 
Beckman Instruments, Inc., (617) 444·9010 
Silver Spring 
Beckman Instruments, Inc., (301) 622-2500 
~righton 

SAl Marketing Corp., (313) 227·1786 
Grand Rapids 
SAl Marketing Corp., (616) 942-2504 
Minneapolis 
Comstrand, Inc., (612j 571-0000 
Florissant 
SAl Marketing Corp., (314) 837-5200 
Winston-Salem ' 
Murcota Corporation, (919) 722-9445 
Clifton 
Ossman Component Sales Corp.,. (201) 
778-8888 
Mt. Laurel 
Beckman Instruments, Inc., (609) 235-3314 
Albuquerque 
Arcim Sales Co., (50S) 296·0606 
Bomansville 
Ossman Component Sales Corp., (716) 
681-9700 
Kingston 
Ossman Component Sales Corp., (914) 
338·5505 
Rochester 
Ossman Component Sales Corp., (716) 
442-3290 
Syracuse 
Ossman Component Sales Corp., (315) 
454-4477 
Veslal 
Ossman Component Sales Corp., (607) 
785-9949 
Beachwood 
SAl Marketing Corp., (216) 292-2982 
Dayton 
SAl Marketing Corp., (513) 435-3181 
Tulsa 
Norvell Associates, Inc., (918) 663-1247 
Pittsburgh 
SAl Marketing Corp., (412) 782-5120 
Dallas . 
Norvell Associates. Inc .. (214) 233-0020 
Houston 
Norvell Associates, Inc., (713) 774-2568 
W. Bountiful 
b5. Inc., (801) 292-8991 
Bellevue 
BeCKman Instruments, Inc., (206) 453-1255 
Toronto . 
Beckman Instruments, Inc., (416) 251-5251 
Argentina, Qullmes 
Controies Electronicos, S.A., Tel: 253·7698 
Australia, New South Wales 
Warburton O'Donnell, Ltd., Tel: 407-3261 
Austria, Vienna 
Beckman Instruments, GmbH, Tel: 322557 
Germany, Munich 
Beckman Instruments, GmbH, Tel: 38-871 
Japan, Tokyo 
Beckman Instruments, Ltd. 
Mexico 
Beckman Instruments de Mexico, S.A: de 
C.V., Tel: 576-36'·66 
Scotland, Glenrothes, Fife 
Beckman Instruments, Ltd., Tel: 753811 
South Africa, Cape Town 
Beckman Instruments, Ltd., Tei: 47.1450 

Dh~tributors 

Huntsville 
M&C Sales, (205) 539-8476 
Powell ElectroniCS, (205) ,539·2731 
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Beckman Instruments (cont) 
AZ Phoenix 

Kierulff Electronics, Inc., (602) 243-4101 
Liberty Electronics, (602) 257-1272 
Tempe 
Marshall Industries, (602) 968-6181 

CA Canoga Park 
Marshall Industries, (213) 999-5001 
EI Monte 
Marshall Industries, (213) 686-0141 
EI Segundo 
Liberty Electronics, (213) 322-8100 
Irvine 
Marshall Industries, (714) 556-6400 
Mountain View 
Elmar Electronics, (415) 961-3611 
San Diego 
Liberty Electronics, (714) 565-9171 
Marshall Industries, (714) 278-6350 
Sunnyvale 
Marshal Industries, (408) 732-1100 

CO Arvada 
Marshall Industries,(303) 423-9670 
Commerce City 
Elmar Electronics, (303) 287-9611 
Denver 
Kierulff Eectronics, (303) 371-6500 

CT Hamden 
Arrow Electronics, Inc., (203) 248-3801 
North Branford 
Marshall Industries, (203) 484-0488 

FL Clearwater 
Lynch-Gentry Associates, Inc., (813) 443-
2697 
Fort Lauderdale 
Arrow Electronics, Inc., (305) 776·7790 
Miami Springs 
Powell EI~ctronics, (305) 592-3260 

IA Cedar Rapids 
Advent Electronics, (319) 393-8811 

IL Elk Grove Village 
KierJlff Eectronics, (312) 640·0200 
Mount Prospect 
Magnuson Electronics, (312) 956·0700 
Ro:itemonl 
Advent Electronics, (312) 298·4210 

IN Indianapolis 
Advent' Eectronics, (317) 297·4910 

MA Billerica 
Kierulff Electronics, Inc., (617) 667·8331 
Woburn 
Arrow Electronics, Inc., (617) 933-8130 
Newton 
Marshall Industries, (617) 965·5115 

MD Baltimore 
Arrow Eectronics, Incl., (301) 247·5200, 
(202) 737-1700 
Beltsville 
Powell Electronics, (301) 937·4030 
Gaithersburg 
Kierulff Electronics, Inc., (301) 948-0250 

MI Farmington 
Advent Electronics, Inc., (313.) 477-1650 
Sheridan Saes Company, (313) 477-3800 

MN Bloomington 
Arrow Electronics, Inc .. , (612) 888-5522 
Plymouth 
Marshall Industries, (612) 559·2211 
St. Paul 
Magnuson Eectronics, (612) 227-8495 

NC Winston-Salem 
M&C Sales, Inc., (919) 722-9445 

NJ Morristown 
Arrow/Angus Inc., (609) 235-1900, (215) 
928-1800 
Saddlebrook 
Arrow Electronics, Inc., (201) 797·5800 
Rutherford 
Kierulff Electronics, Inc., (201) 935-2120 

NY Bomansville 
Ossmann Component Sales Corp., (716) 
681-9700 
Farmingdale 
Arrow Electronics, Inc., (516) 694·6800 
Marshall Industries, (516) 293-4141 
Kingston 
Ossmann Component Sales Corp., (914) 
338·5505 
Rochester 
Ossman Component Sales Corp., (716) 
442-3290 
Syracuse 
Ossmann Component Sales Corp., (315) 
454-4477 
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Vestal 
Ossmann Component Sales Corp., (607) 
785-9949 

OH Cincinnati 
Sheridan Sales Company, (513) 761-5432 
Cleveland 
Arrow Electronics, (216) 464-2000 
Sheridan Sales Company, (216) 831-0130 
Dayton 
Sheridan Sales Company, (513) 223-3332 
Kettering 
Arrow Electronics, (513) 253-9176 

OK Tulsa 
Norvel Electronics, (918) 663-1247 

OR Portland 
AmaclStroum Electronics,. (503) 292-3534 

PA Philadelphia 
Powell Electronics, (215) 365-1900 
Pittsburgh 
Sheridan Sales Company, (412) 244-1640 

TX Dallas 
Marshall Industries, (214) 233-5200 
Nor.vell Electronics, (214) 233-0020 
Houston 
Marshall Industries, (713) 777-0358 
Norvell Electronics, (713) 777-1666 

WA Bellevue 
Liberty Electronics, (206) 453-8300 
Seattle 
Almac/Stroun'i Electronics, (206) 763-2300 

WI Oak Creek 
Arrow Electronics, Inc., (414) 764-6600 

Can Toronto 
Semad Electronics, (416) 635-9880 

,Specialty Electronics, (416) 678-2104 
Vancouver / 
Bowtek Electronics, (604) 736·7677 
Montreal 
Semad Electronics, (514) 636-4614 
Specialty Electronics, (514) 336·4500 

Burr-Brown Research 

Burr-Brown .. Resear~h Corp. 
international Airport Industrial Park 
Tucson, Arizona 85734 
(602) 294-1431 
TWX: (910) 952-1111 

Sales Offices & Representatives 
AL Huntsville 

BCS Assocs., (205) 881-6220 
AZ Tucson 

Burr-Brown, (602) 294-1431 
CA San Jose 

Burr-Brc;>wn, (408) 984-7700 
Santa Ana 
Burr-Brown, (714) 835-0712 

CO Denver 
Sales Office, .Enterprise 6730 

CT Southbury 
Sales Representative, (800) 645-8212; (516) 
466-2650 

FL Orlando 
BeS Assocs., (305) 896-4881 

IL Addison 
Burr·Brown, (312) 832-6520 

MA Reading 
MECO, (617) 944-6660 

MD Bethesda 
Powell-Pendergraph, (301) 656-4535 

MI Brighton 
Sheridan Marketing, (313) 227-1786 
Grand Rapids 
Sheridan Marketing, (616) 942-2504 

MN Bloomington 
Electronic Sales, (612) 884-8291 

MO Florissant 
Sheridan Marketing, (314) 837-5200 

Ne Greensboro 
BCS Assocs., (919) 273-1918 

NM Albuquerqu, 
Sales Office, Enterprise 6730 

NY Clinton 
Advanced Comps. Corp., (315) 853·6438 
Endicott 
Advanced Comps. Corp., (607) 785-3191 
Great Neck, L.I. 
Burr-Brown, (516) 466-2650 
Scottsville 
Advanced Comps. Corp., (716) 889-1429 
Syracuse -
Advanced Components, (315) 699-2671 

OH 

OK 

PA 

TX 

UT 

VA 

WA 

Can 

Inti 

Inti 

inti 

tntf 

inti 

inti 

Inti 

inti 

Inti 

Inti 

inti 

Inti 

Inti 

Inti 

Inti 

Cleveland 
Sheridan Marketing, (216) 292-2982 
Dayton 
Sheridan Marketing, ,(513) 435-3181 
Tulsa 
Norvell Assocs., (918) 663-1247 
Hatboro 
QED Electronics, (215) 674-9600 
Pittsburgh 
Sheridan Marketing, (412) 782-5120 
Ausfin 
Norvelt Assocs., (512) 458-8106 
Dallas 
Norvell Assocs., (214) 233-0020 
Houston 
Norvell Assocs., (713) 777-1666 
Salt Lake City 
Sales Office, Zenith 6730 
Richmond 
Powell Pendergraph, (804) 264-2341 
Lynnwood 
Industrial Electronics Instruments, (206) 
775-3516 
Calgary, Alberta 
Allan Crawford Assocs., (403) 276-9658 
Dartmouth, Nova Scotia 
Allan Crawford Assocs., (902) 469-7865 
Longueuil, Quebec 
Allan Crawford Assocs., (514) 670-1212 
Mississauga, Ontario 
Allan CraWford Assocs., (416) 678-1500 
Ottawa, Ontario 
Allan Crawford Assocs., (613) 829-9651 
Voncouver, B.C. 
Allan Crawford Assocs., (604) 980-4831 
Australia 
Burwood, Victoria 
Kenelec Systems (Pty.) Ltd., Tel: (03) 288-
7100 
Austria, Wien 
Dipl. Ing. Peter Marchetti, Tel: 57 82 30 
Belgium, Brussels 
BETEA, Tel: (02) 49 99 00 
Denmark, Copenhagen 0 
Mer-el AlS, Tel: 20 74 44 
engttmd, Wtttford 
Burr-Brown International, Ltd., Tel: (0923) 
33837 
Finland, Helsinki 
Nores & Company OV, Tel: 13360 
France, Le Chesnay 
Burr-Brown International S.A. Tel: 954-
3558 
Germany 
Bremmen 
Burr-Brown International, Ltd., Tel: 0421/ 
61 22 73 
Leinfelden Stuttgart 
Burr-Brown International GmbH, Tel: 
(0711) 75 30 21 
Munchen 
Burr-Brown International, Ltd., Tel: 089/ 
61 7737 
Greece, Athens 
'Hellenci Scientific Representations Lb., 
Tel: 7705960 
Holland, Schiphol Oost 
Burr-Brown International, Ltd., Tel: (020) 
470590 
Japan, Tokyo 
Burr-Brown International, Ltd., Tel: (03) 
586-8141 
India, Bombay 
Oriole Services & Consultants Pty., Ltd., 
Tel: 551973 
New Zealand, Aukland 
W. & K. McLean LtLd., Tel: 587 037 
Norway, Oslo 
Hugo Riso AlS, Tel: 23 2580 
Pakistan, Karachi 
I & S Corporation, Tel: 437669 
Portugal, Lisbon 
Telectra, Tel: 686072 
So. Africa, Johannesburg 
David Pollock (Pty.) Ltd., Tel: 724 8274 
Spain, Madrid 
Anadig Ingenieros, S.A., Tel: 443-24-12 
Sweden, VaJlingby 
Teleinstrument AB, Tel: 08380370 
Switzerland, ROschlikon 
Burr-Brown International, Ltd., Tel: 01/724 
0428 
Turkey, Istanbul 
Telekom, Tel: 49 40 40 
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Cermetek 

Cermetek, incorporated 
660 National Avenue 
Mountain View, California 94043 
(415) 969-9433 
TWX: 910-379-6931 

. ____ . ___ Sales Offices & Representatives 

AZ Glendale 
Nakoma, (602) 931-9103 

CtI, Cosla Mesa 
Releom, (714) 549-3674 
Los Altos, 
PM Sales, (415) 941-4444 
Marina del Ray 
Releom. (213)822-1187 

CT North Haven 
Kitchen & Kutchin, Inc., (203) 239-0212 

FL Clearwater 
Brennan Associates, Inc., (813) 446-5006 

IL Chicago 
LR.I., (312) 647-7755 

MA Framingham 
Fie!d Sales Office (617) 879-3250 
Lexington 
Kitchen & Kutchin, Inc., <617) 862-8230 

MN Minneapolis 
Jos Co/Melius, Inc., (612) 861-3343 

NJ Clifton 
Com par New York, (201) 546-3660 

NY Rochesler 
Canavfln-Scan!on Assoc., Inc., (716) 442-
0720 
Syracuse 
Canavan-Scanlon Assoc., Inc., (315) 437-
1271 

NM Albuquerque 
Tritronixl Albuquerque, (505) 265-8400 

OH Cleveland 
Marlow Assoc., (216) 932-0900 
Wesl Carrollton 
Mer/OW Assoc., (513) 866-4991 

PA King of Prussia 
Ri·/co. inc, (215) 265-5211 
Pittsburgh 

'Marlow Assoc, (412) 831-6113 
TX A1.i5tin 

The CU'lningham Co., (5;2) 459-8947 
Dallas 
The Cunningham Co., (214) 233-4303 
Houston 
The Cunningham Company (713) 461-4197 

VA Arlington 
H. J. Heffernan Company, (703) 522-6666 

WI Milwaukee 
IR.I. (414) 259-0966 

Can Montreal, Quebec 
Consolidated Cybernetics Controls ltd., 
(514) 934-0000 

Inti Palo Alto, California 
Western international Trade Corp., Tel: 
(415) 321-1240 

Consumer Microcircuits of 
America 

Consumer Microcircuits of America 
114 E. Simmons Street 
Galesburg, IL 61401 
(309) 342-5311 or (309) 342-8196 

Sales Offices & Representatives 

DC Washington, D.C. 
Dou Boyle, (703) 620-9598 

tL Chicago, 
Bob Bode, (312) 774-1952 

Cybernetic Micro Systems 

Cybernetic Micro Systems 
2460 Embarcadero Way 

I r4~\O Alto, CA 94303 L5) 321-0410 
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I £!ta General Data Device Corp. 

ILC Data Device Corp. 
Airport International Plaza 
Bohemia, New York 11716 
(516) 567-5600 
TWX: (510) 228·7324 

AL 

AZ 

CA 

CO 

FL 

GA 

IL 

MA 

MD 

MI 

MN 

MO 

NC 

NM 

NY 

OH 

PA 

TN 

TX 

WA 

Can 

Sales Offices & Representatives 

Huntsville 
REP Inc., (205) 881-9270 
Phoenix 
fLC Data Device Corporation, (602) 249-
0703 
Scottsdale 
OEM Specialties, (602) 948-3360 
Culver City 
DeAngelo, Rothman & Co., Inc., (213) 398-
6239 
North Hollywood 
ILC Data Device Corporation, (213) 982-
6454 
Paid' Alto 
Coherent Marketing Asssociates, (415) 
327-2217 
San Diego 
n~Ange!o; 

560-5707 
Boulder 
Herb Bass 

Rothman & Co, 

AssOCiates, {303} 

(714) I 
499,7509 

.1 

!"'C., 

Casselberry 
EIR, Inc., (305) 830-9600 
Tucker 
REP Inc., (404) 938-4358 
Arlington Heights 
DYTEC/Central, Inc., (312) 394-3380 
Burlington 
Dynamic Sales of New England, (617) 
272-5676 
Wheaton 
Data Systems Marketing, (DSM) (301) 933-
6111 
Southfield 
Luebbe Sales Company, (313) 569-1189 
St. Paul 
DYTEC/North, Inc., (612) 645-5816 
Hazelwood 
DYTEC/South, Inc .• (314) 731-5400 
Raleigh 
REP Inc., (919) 851-3007 
Albuquerque 
Trembly Associates, (506) 266-8616 
East Syracuse 
Nycom. Inc., (315) 437·8343 
Great Neck 
Measurement Technology, Inc., (516) 482-
3500. (212) 89$-7177 
Cincinnati 
Luebbe Sales Company, (513) 871-4211 
Cleveland 
Luebbe Sales Company, (216) 333-0425 
Dayton 
Luebbe Sales Company, (513) 294-0426 
King of Prussia 
RIVCO, Inc .• (215) 265-5211 
Jefferson City 
REP Inc., (615) 475-4105 
Dallas 
Martin, Zienkosky & Browne, (214) 233-
5535 
Houston 
Martin, Zienkosky & Browne, (713) 523-
7333 
Redmond 
DESCO, Northwest, (206) 455-9325 
Montreal, P.Q. 
Associated Test Equipment Ltd., (514) 481-
7733 
Ottawa, Ontario 
Associated Test Equipment ltd., (613) 728-
3717 
Scarborough, Ontario 
Associated Test Equipment ltd., (416) 497. 
2208 
Vancouver, B.C. 
Associated Test Equipment ltd., (604) 734-
2012 

[)ata General Corporation 
Route 9 
Southboro, Massachusetts 01772 
(617) 485-9100 
TWX: (710) 390-0309 
Telex: 94-8460 

Specific product information: 
, MicroNOVA: (800) 225-9497 

Datel Systems 

Datel Systems 
1020 Turnpike Street 
Canton, Ma'ssachusetts' 02021 
(617) 828-8000 
TWX: (710) 348-0135 
Telex: 92-4461 

Specific Product Information: 
Eugene Murphy ..... , ............. , ............ , .... " .. ext. 141 

Application Engineering: 
Eugene Murphy .................... : ..................... ext. 141 

Literature: 
Arlene Constantine .................................... ext. 126 

Price and Denver'/: 
Mary Pimantel ............................................ ,.ext. 131 

Follow up an order: ' 
BiI! Co!lins ............................. u ..................... ext 194 

Sales Offices & Representatives 

AL Huntsville 
International ScientifiC Instruments, (205) 
533-6880 

AZ Phoenix I 

Cleveland Enterprises (602) 944-4670, 
(602) 944-4679 

CA Los Angeles 
Datel Systems, Inc., (213) 933-7256 
Santa Ana ' 
Datel Systems, Inc .• (714) 835-2751, 2752, 
or 2753 
Sunnyvale 
Datel Systems, Inc., (408) 733·2424 

CO Aurora ' 
Cleveland Enterprises of Colorado, (303) 
751-3252 

CT Glastonbury 
Datel Systems, Inc., (203) 633-1778 

FL Bradenton 
Saber Associates, Inc., (305) 943-3076 
Longwood 
Saber Associates, Inc., (305) 422-3686, 
(800) 432-3007 
Pompano Beach 
Saber Associates, Inc., (305) 943-3076, 
(800) 432-3007 

HI Honolulu 
Hawaii Data Systems, (808) 946-1533 

IA Cedar Rapids 
Technical Representatives, Inc., (319) 396-
5662 

IL Chicago 
Carter Electronics, Inc., (312) 585-5485 

IN Indianapolis 
Carter Electronics, Inc., (317) 293-0696 

KS Olathe 
Technical Representatives, Inc., (913) 732-
1177 

MA Canton 
Datel Systems, Inc., '(617) 828-8000 

MD Galthersborg 
Datel Systems, Inc., (301) 840-9490 or 
9491 

MI Troy 
George R. Peters Associates. (313) 362· 
1220 

MN Mlnneapolhl 
Carter Electronics, Inc., (612) 559-1976 

MO Hazelwood 
Technical Representatives, Inc .. (314) 731-
5200 

NC Raleigh 
Saber ASSOCiates, Inc., (808) 327-1181 

NJ Englewood 
Eastern Instrumentation, Inc,. (201 ) 567-
9505, (201) 661-2000 
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Datel Systems ( cant) 
NM Albuquerque 

Cleveland Enterprises, Inc., (505) 266-5594 
NY larchmont 

Hingston-Walsh Associates, (914) 834-5781 
liverpool ' 
R&D Associates, Inc.; (315) 622-2350 

OH Dayton 
Instrumentation Systems, Inc., (513) 294-. 
2838 
Cleveland 
Instrumentation Systems, Inc., (216) 486-
0782 

OK Tulsa 
Component Specialties, (918j 664-2820 

PA Pittsburgh 
Instrumentation Systems, Inc., (412) 243-
1111 

TX Austin 
Component Specialties, (512) 459-3308 
Dallas 
Component Specialties, (214) 357-6511 
Houston 
Component Specialties, (713) 771-7237. 
Datel Systems, Inc., (713) 932-1130, (713) 
932-1132 

WA Bellevue 
Tasco, Inc., (206) 453-1414 

WI Milwaukee 
Carter Electronics, Inc., (414) 464-5555 

Can Mississauga, Ontario 
Prelco Electronics, Ltd., (416) 678-0401 
Montreal, Quebec 
Prelco Electronics, Ltd., (514) 389-8051 
Ottawa, Ontario 
Multilek, Inc., (613) 825-4695 
Prelco Electronics, Ltd., (613) 226-3491 

Inti Australia 
Sydney 
Digital Electronics (Marketing) Pty Ltd., 
Tel: 438-2444 
East Hawthorne, Victoria 
Digital Electronics. Tel: 20-7839 

tntl Austria, Vienna 
S-;i'~~2i' E·:;k~~:~;~c~e Ge~t~ Ge's ~.',~,H-'f 
Tel: 83 62 96 0° or 83 71 520° 
Unltechnik, Tel: (0222) 95 10 '433 

Inti Belgium, Brussels 
Simac Electronics sprl, Tel: 02-6724556 

Inti Chile, Santiago 
Alta Internacional, Tel: 723740, 723754 

Inti Denmark, Valby 
Paratron AlS, Tel: (01) 74-44-66 

Inti England, Andover, Hants 
Datel (UK) Ltd., Tel: Anover (0264) 51055 

Inti Finland, Helsinki 
Havulinna OY, Tel: (90) 661 451 

Inti France, Paris 
Datel Systems, S.A.R.L., Tel: 620-06-74 

Inti Germany 
Berlin 
Ing. - Buero Brieger, Tel: 030-3664433 
Muenchen 
Datelek Systems, GmbH, Tel: 5212855 

Inti Greece, Piraeus 
General Electronics, Ltd., Tel: 491-3595 

Inti India, Bombay 
Electronic Enterprises, Tel: 443096 
Smitronix International, Tel: 536238 

Inti Israel, Tel-Aviv 
MTI Engineering Ltd., Tel: 244090 or 
236334 

Inti Italy, Milano 
3G Electronics S.R.L., Tel: 544291 or 
543096 

Inll Japan, Tokyo 
Datel KK, Tel: 793-1031 

Inti Korea, Seoul 
Dong-IL Commerce & Co. Ltd., Tel: 75-
6841-5 
Korea United Trading Corp., Tel: 76-2501; 
2502 

Inti Netherlands, Veldhoven 
Simac Electronics b.v., Tel' 040-533725 

Inti New Zealand, Auckland 
David Reid Professional Productions Ltd., 
Tel: 492-189 

Inti Norway, Oslo 
Morgenstierne & Co. AID, Tel: 37 29 40 

InU Portugal, Porto 
Commercial Laborum, Lda., Tel: 62925 

Inti South Africa, Johannesburg 
Peter Jones Electronic Equipment (Pty.) 
Ltd., Tel: 22-3658 
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Inti Spain 
Barcelona 
Aupoca Electronica y Sistemas, Tel: 257 
48 98 
Madrid 
Aupoca Electronica y Sistemas; Tel: 457 
53 12 

Inti Sweden, Stockholm 
Ma'rtinsson & Company, AB, Tel: 08-63 
11 05 

Inti Switzerland, Zurich 
Traco Electronic Company Ltd., Tel: 011 
3607 11 

Inti Taiwan, Taipei 
C C T Associates, Inc., Tel: (02) 393-5760, 
321-4542 
Industrial Electronics, Tel: 77'4257 
Multitech $nternational Corp., Tel: (02) 
7681232, 7650492 

Delco Electronics 

Delco Electronics Division 
700 East Firmin St. 
Kokomo, Indiana 46901 
(317) 459-2175 
William J. Gressman 

Delco Electronics Division 
4600 Park Road 
Charlotte, North Carolina 28209 
(704) 527-4444 
Anthony E. Manes 

Electronic Arrays 

Electronic Arrays, Inc. 
550 E. Middlefield Road 
Mountain View, California 94043 
(415) 964-4321 
TWX: (910) 379-6985 
Toll Free WATS: (800) 227-9962 

Specific Product Information: 
LSI Products .................................... Mike Cassidy 
Memory Products .......................... Maurice O'Shea 
Literature . 
Marketing Services ...................... Debbie Dunkley 

Price and Delivery: 
Local Field Sales Offices (preferred), or Cus
tomer Service 

Follow-up on Order: 
Customer Service 

All Other Information: 
Marketing Services ...................... Debbie Dunkley 

Sales Offices & Representatives 

AZ Phoenix 
Chaparral-Dorton, (602) 263-0414 

CA Goleta 
Thorson Company, (805) 964-8751 
Los Angeles 
The Thorson Company, (213) 476-1241 
Mountain View . 
Caltron Components Corp., (415) 964-3244 
Regional Sales Office, (415) 964-4321 
San Diego 
Cerco Sales Engineers, (714) 560-9143 
Tustin 
The Thorson Company, (714) 544-5121 

CO Denver 
The Thorson Company, (303) 759-0809 

CT Greenwich 
Crane & Egbert Corp., (203) 622-9191 
Wallingford 
Com-Sale, (203) 269-7964 

FL Ft. lauderdale 
Electrocomp ASSOCiates, Inc., (305) 491-
4141 

Il Oak Brook 
Regional Sales Office, (312) 920-1410 
Westchester 
Gassner & Clark Company, (312) 345-4245 

IN Ft. Wayne 
M. S. Sales, (219) 484-3925 

MA Carlisle 
Regional Sales Office, (617) 369-2982 
Waltham 
Com-Sale, Inc., (617) 890-0011 

MN Bloomington ' 
Electronic Sales Agency, (612) 884-8291 

NH 

NM 

NY 

OH 

OR 

PA 

TX 

VA 

WA 

Can 

,Inti 

Inti 

. Inti 

Inti 

Inti 

Inti 

Inti 

InU 

Inti 

Inti 

Inti 

Inll 

Inti 

Inti 

Inti 

InU 

Inti 

Inti 

Intt 

Intt 

Inti 

AZ 

CA 

Londonberry, Manchester 
Com·Sale, Inc., (603) 668-1440 
Albuquerque 
The Thorson Company, (505) 265-5655 
Buffalo 
Quality Component, Inc., (716) 839-4170 
Elmont 
Crane & Egbert Corp., (516) 488-2100 
Manlius 
Quality Component, Inc., (315) 682-8885 
Chagrin Falls 
Midwest Marketing Associates,(216) 247. 
6655 
Dayton 
Midwest Marketing Associates, (513) 433. 
2511 
Beaverton 
N. R. Schultz Company, (503) 643-1~44 
Bala Cynwyd 
Vantage Sales Co., (215) 667-0990 
Dallas 
J. Clay Co., (214) 350-1281 
Reston 
Boyle ASSOCiates, (703) 620-9558 
Bellevue 
N. R. Schultz Co., (206) 454-0300 
Dollard Des Ormeaux, Quebec 
Repco Engineering Co., (514) 683-7956 
Australia, Prospect, S.A. . 
A. J. Ferguson, Tel: 269-1244 
Belgium, Brussels 
Betea Spri., Tel: 02 649 9900 
Denmark, Hoersholm 
C-88, Tel: 02-813332 
Finland, Helsinki 
S.W. Instruments, Tel: 7382651713575 
France, Paris 
Technology Resources SA, Tel: 01 747 
4717 
Germany, Munchen 
Electronic Array GmbH, Tel: 08917853168 
HoJiand, Breda 
Famatra Benelux, Tel: 076-133457 
Hong Kong, Kowloon 
S.S.1. Far East limited, Tel: 3-672112-3. 
3-680411' 
Hungary, Budapest 
Hinicoop, Tel: 1 429779 
India, Bombay 
Hinditron Services Pvt. Ltd., Tel: 36 5 3 44 
Israel, Ramat-Gan 
Telsys. Ltd., Tei: 739865, 722362 
Italy, Milano 
Comprel Elettronica, Tel: 2.6438519/163 
Japan 
Osaka 
Rikel Corporation, Tel: 06 (374) 1771 
Tokyo 
Rikei Corporation, Tel: 03-591-5241 
Korea, Seoul 
Caduceus, Ltd., Tel: 777-2325 
Norway, KJellergy 
Kjell Bakke, Tel: 02 711872' 
South and Central America, Mountain View, 
California 
Il')tectra, Tel: (415) 967-8818, 967-8825 
Spain, Madrid 
Belport Electronica, Tel: 01 2628837/8 
Sweden, ValUngby 
Svensk Tele Industri, Tel: 08/89 04 35 
Switzerland, Zurich 
Dimos AG, Tel: 01-626 140 
United Kingdom, Molesey, Surrey 
Analog Devices, Ltd., Tel: 01 941 0466 
Yugoslavia, Maribor 
Ellyplic AG, Tel: (062) 31041 

Distributo.rs 

Phoenix 
Weatherford Company, (602) 272-7144 
Anaheim 
Weatherford Company, (714) 634-9600 
Glendale 
Weatherford Company, (213) 849-3451 
Palo Alto 
Weatherford Company, (415) 493-5373 
Pomona 
Weatherford Company, (213) 966-8461 
Santa Ana 
Intermark Electronics, (714) 540-1322 
San Diego 
Inlermark Electronics, (714) 453-9005 
Weatherford Company, ~(714) 278-7400 
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CO Englewood 
Weatherford Company, (303) 761-5432 

FL Pompano Beach 
Zeus Components, Inc., (800) 327-1110 

IL Rosemont 
Advent Electronics, Inc., (312) 297-6200 

IN Indianapolis 
Advent Electronics, Inc., (317) 297-4910 

IA Cedar Rapids 
Advent Eiectronics, Inc., (319) 363-0221 

MA Burlington 
Zeus Componen ts, inc. (6; l) 273-0750 

MI Farmington 
Advent Electronics, Inc., (313) 769-8650 

MN Minneapolis 
The Joel Company, (612) 545-5669 

NY Elmsford 
Zeus Components, Inc., (914) 592-4120 
Melville 
Zeus Components, Inc., (516) 752-9551 

TX Dallas 
Quality Components, Inc., (214) 387-4949 
Houston 
Qua!:t]' Components, Inc., (713) 772-7100 

UT Salt Lake City 
Century Electronics, (801) 847-8551 

WA Seattle 
Weatherford Company, (206) 243-6340 

EMM/Sami 

EMM/Semi 
3883 North 28th Avenue 
Phoenix, Arizona 85017 
(602) 263-0202 
TWX: \910) 951-1383 

Sales Offices & Representatives 

AL Huntsville 
Gentry Assoc iates, (205) 534-9771 

• CA Burlingame 
E~~M/SEMI, (415) 692-4251 
Hawthorne 
E\iMiSemi. (213) 644-9881 
Los Alamitos 
EMM/Semi, (213) 598-8705 
EI Segundo 
Varlgon, (213) 322-1120 

FL Orlando 
Gp.nlry A~soc. (305\ 894-4401 

GA Atlanta 
Gentry Assoc., (404) 455-1206 

IL Des Plains 
EMM/Semi, (312) 297-7090 

MA Lexington 
EI,,1M/Sm:, (617) 861-9650 

MN Hopkins 
EMM/Semi, (612) 933-7115 

NC Burlington 
Gentry Assoc, (919) 227-3639 

NJ Cherry Hill 
EMM/Semi, (606) 779-7911 

NY Melville 
EMM/Sl')mi, (516) 423-5800 

TX Dallas 
DAM/Semi, (214) 231-2539' 
Younq Sales, (214) 341-2900 

WA Bellevue 
Thorson Company, 206) 455-9.180 

Can Montreal 
Cantec, (514) 620-3121 
Ottawa 
Contec, (613) 225-0363 
Toronto 
Cantec, (416) 457-4455 

Inti Belgium, Niklass 
EMM, SA (03) 76.69.75 

Inti England, Feltham 
EMM, Ltd., (01) 751-1213 

Inti France, Paris 
EMM. c/o CLIp. (01) 754-2319 

Inti Germany, Bad Homburg 
EMM, GmbH &172-6629 

InU Israel. Tel-Aviv 
S TG International 
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CA 

CO 

CT 

FL 

LA 

MA 

MD 
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NJ 
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NY 
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TX 

UT 

WA 
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Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

InU 

Inti 

Distributors 

Phoenix 
Sterling Electronics, (602) 258-4531 
Costa Mesa 
Semicomp Corp., (714) 549·8600 
San Carlos 
Sterling Eectronics, (415) 592-2353 
San Diego 
Sterling Electronics, (714) 565-2441 
Sunnyvale 
Semicomp Corp., (408) 736-2330 
Wheat Ridge 
CE:ntury Electronics, (303) 424-1985 
Hamden 
Arrow, (203) 248-3801 
Ft. Lauderdale 
Arrow, (305) 776-7790 
Metairie 
Sterling Electronics, (504) 887-7610 
Boston 
Arrow, (617) 933-8130 
Watertown 
Sterling Eectronics, (617) 926,9720 
Baltimore 
Arrow, (301) .247-5200, (202) 737-1700 
Bloomington 
Arrow, (612) 888-5522 
Moorestown .... 
Arrow, (609) 235-1900 
Perth Amboy 
Sterling EectroiifCS, (201) 442;8000 
Saddle brook . 
Arrow, (201) 797-5800 
Albuquerque 
Century Electronics, (505) 292-2700 
Sterling ElectroniCS, (505) 345-6601 
F.armingdale 
Arrow, (516) 694-6800 
Fishkill 
Arrow, (914) 896-7530 
Cleveland 
Arrow, (216) 464-2000 
Dayton 
Arrow, (513) 253-9176 
Kettering 
Arrow, (513) 253-9176 
Dallas . 
Sterling Electronics, (214) 357-9131 
Houston 
Starling Electronics, (713) 627-9800 
Sail Lake City 
Century ElectroniCS, (801) 487-8551 
Seattle 
Sterling Electronies, (206) 762-9100 
New Berlin 
Arrow, (414) 782-2801 
r.;Qntreai, Quebec 
Future Electronics, (514) 735-5775 
Zentronics, (514) 735-5511 
Ottawa, Ontario 
Zentronics, (613) 238-6411 
Toronto, Ontario 
Future EiectroniCs, (416) 677-7820 
Zentronics, (416) 635-2822 
Vancouver 
Future Electronics, (604) 261-1335 
Australia, Strathfield 
Ampec Engineering Co. 
Denmark, Copenhagen 
E. V. Johanssen Elektronic AlS 
England, North Alesburg 
Memec Ltd. 
Germany, Munchen 
Dema 
Italy, Milano 
Microelit S.R.l. 
Netherlands, .Breda 
Famatra, Benelux 
NOIway. Oslo 
Henaco A.S. 
Sweden, Valiingby 
Svensk Teleindustri 
Switzerland, Zurich 
Rotronic AG 

Essex International 

Essex International, Inc. 
564 Alpha Drive 
Pittsburgh, Pennsylvania 15328 
(412) 782-0200 

Exar Integrated Systems 

Exar Integrated Systems, Inc. 
750 Palomar Ave. 
Sunnyvale, California 94086 
(408) 732-7970 
TWX: (910) 339-9233 

Specific Product Information: 
Earl Kiyan 

Application Engineering: 
Tom Schwartz 

Literature: 
Sharon Hites 

Price and Delivery: 
Earl Kiyan 

Follow up an Order: 
Debbie Alcorn 

All Other Information: 
Debbie Alcorn 

AL 

AZ 

CA 

CT 

FL 

GA 

IA 

IL 

MA 

MD 

MN 

Sales Offices & Representatives 

Huntsville 
Electro-Mech, (205) 883-9624 
Scottsdale 
Summit Sales, (602) 994-4587 
Culver City 
DeAngelo, Rothman & Co., (213) 398-6239 
los Altos 
PM Sales, (415) 941-4444 
San Diego 
DeAnge!o, Rothma!"! & Co, (714) 560-5707 
Ridgefield 
Phoenix Sales Company, (203) 438-9644 
Casselberry 
EIR Incorporated, (305) 432-1654 
Atlanta 
Electro-M~ch, (404) 449-6337 
Cedar Rapids 
Dy-Tronix, Inc., (319) 377-8275 
Barrington 
Janus, Inc., (312) 381-4479 
Wellesley 
Spectrum Associates, Inc., (617) 237-2796 
Baltimore 
Components Sales, Inc., (301) 484-3647 
Minneapolis 

I MO 
Electronic Innovators, (612) 884-7471 
Hazelwood 

I 

NC 

HM 

NY 

OH 

OK 

PA 

TN 

TX 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Dy-Tronix, Inc., (314) 731-5799 
Independence 
Dy-Tronix, Inc., (816) 737-1100 
Raleigh 
Component Sales, Inc., (919) 782-8433 
A.!buquerque 
Tri-Tronix, (505) 265-8409 
Buffalo 
Quality Components, Inc., (716) 839-2044 
Manlius 
Quality Componets, Inc., (315) 682-8885 
Williston Park 
ABC Electronic Sales, (516) 747-6610 
Columbus 
McFadden Sales. (614) 459-1280 
Tulsa 
Technical Marketing Inc., (918) 622-5984 
Erie 
ECCO Electronics Sales, (814) 452-3762 
Huntingdon Valley 
Dick Knowles Associates, (215) 947-5641 
Nashville 
Electro-Mech, (615) 256-2516 
Dallas 
Technical Marketing, Inc., (214) 387-3601 
Houston 
Technical Marketing, Inc., (713) 777-9228 
Bellevue 
SD-R2 Products & Sales, (206) 747-9424 
Missis.auga, Ontario 
R.F.Q. Limited, (416) 626-1445 
Montreal, Quebec 
R.F.Q. Limited, (514) 626-8324 
Argentina, Pisos 
Rayo Electronica SRL, Tet: 37 98 90 
Australia, Prospect 
A. J. Ferguson (Adelaide) Ply. Ltd., Tel: 
26 91 244 
Belgium, Deurne 
Greday Electronics N.V.S.A., Tel: (031) 
251925 
Denmark, Copenhagen 
Mer-e! AlS, Tel: (01) 20 74 44 
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Inti Finland, Helsinki 
SW Instruments, Tel: 73 82 65/76 24 86 

Inti France, Sevres 
Tekelec/Airtronic, Tel: (1) 0277535 

Inti Germany, Korschenbroich 
R.ohm Electronics GmbH, Tel: (02161) 29 
805 

Inti Greece, ~ikaia 
General Electronics Ltd., Tel: 49 13 595 

Inti Hong Kong, Kowloon 
R.ohm Electronics (H.K.) Co. Ltd., Tel: 36 
88 841/36 91 779 

Inti India, Bombay 
Zenith Electronics, Tel: 38 42 14 

Inti Israel, Tel-Aviv 
CVS Technologies 1974 Ltd., Tel: 25 55 
06/259241 

Inti Italy, Milan 
!,S.A.B. Spa, Tel: (02) 68 86 306/68 86 315 

Inti Japan, Yokohama 
Pan Electron Inc., Tel: (045) 47 18811 

Inti Netherlands, Amsterdam 
Tekelec/ Airtronic, Tel: (020) 92 87 66 

Inti New Zealand, Milford, Auckland 
Professional Electronics Ltd., Tel: 46 94 50 

Inti Norway, Oslo 
Hefro Teknisk AISI, Tel: 380286 

Inti South Africa, Randburg, Transvaal 
South Continental Devices (Pty.) Ltd., Tel: 
48 05 15 

Inti Spain, Madri!d 
Elico Fastronix SA, Tel: 415 66 54 

Inti Sweden, Upplands Vasby 
Johan Lagercrantz KB, Tel: (0760) 86 120 

Inti Switzerland, Zurich 
Amera Eiectronics AG, Tel: (01) 5711 12 

Inti United Kingdom, Whitechurch-nr-Ayles
bury, Bucks 
~emec Ltd., Tel: (029.644) 366-8 

Distributors 

AZ Phoenix 
Mirco Electronic Dist., (602) 944-2281 

CA Belmont 
James Electr0n..ics, (415) 592-8097 
Costa Mesa 
Semicomp Corporation, (213) 971-5253, 
(714) 549-8600 
Culver City 
Nesco, (213) 391-6294 
San Diego 
Intermark Electronics, (714) 279-5200 
Santa Ana 
Intermark Electronics, (714) 540-1322 
Sunnyvale 
Intermark Electronics, (408) 738-1111 
Semicomp Corp., (408) 736-2330 
Western Micro Technology, (408) 737-1660 
Woodland Hills 
Semiconductor Concepts, (213) 884-4560 

CO Wheatrldge 
Century Electronics, (303) 424-1985 

IL Westmont 
RM Bodelle Co., Inc., (312) 323-9670 

IN Fort Wayne 
Graham Electronics, (219) 423-3422 
Indianapolis 
Graham Electronics, (317) 634-8202 
Lafayette 
Graham Electronics, (317) 742-4006 

KS Wichita 
Radio Supply, (316) 267-5216 

MA Dedham 
Gerber Electronics, (617) 329-2400 

MD Gaithersburg 
Pioneer, (301) 948-0710 

MI Ann Arbor 
Wedemeyer Electronics, (313) 665-8611 

MN Minneapolis 
Cassidy Electronics, (612) 835-7746 

MO 51. Louis 
Olive Industrial Elec., (314) 863-7800 

NH Londonderry 
Yankee Elec. Supply, (603) 625-9746 

NM Albuquerque 
Century Electronics, (505) 292-2700 

NY Hauppauge 
Components Plus, (516) 231-9200 
Semiconductor Concepts, (516) 273-1234 

OH Cincinnati 
Graham Electronics, (513) 733-1661 
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OK Tulsa 
Component Specialties, Inc., (918) 664-
2820 

PA Erie 
Advacom, (814) 455-8110 
Horsham 
Pioneer, (215f 674-4000 

TX Austin 
Component Specialties, Inc., (512) 
3307 
Dallas 
Component Specialties, Inc., (214) 
6511 
Houston 
Component Specialties, Inc., (713) 
7237 

UT . Salt Lake City 
Century Electronics, (801) 487-8551 

WA SeatUe 
Sterling, (206) 762-9100 

WI Mequon 
Taylor Electric Co., (414) 241-4321 

Can Montreal, Quebec 
Future Electronics, (514) 735-5775 
Vancouver, B.C. 
R-A-E Industrial Electronics, (604) 
2621 

Fairchild 

Fairchild Camera and Instrument Corp. 
Integrated Circuits 
464 Ellis Street 
Mountain View, California 94042 
(415) 962-5011 
TWX :(91 0)379-6345 

F3irchild Camera and Instrument Corp .. 
Microsystems 
1725 Technology Drive 
San· Jose, California 95110 
(408) 998-0123 
TWX: (910) 338-0558 

SpeCific productin information: 

459-

357-

771-

687-

Local field sales office or franchised distributor, 
or contact the specific product ma~keting depart
ment at 464 Ellis Street, Mountain View, CA 
Request through main switchboard: (415) 962· 
5011: 
Linear Product Mktg. (Analog, Hybrid) 
Bipolar Memory Product Mktg. (Memory, ECL, 
Macrologic) 
Digital Product Mktg. (Bipolar and CMOS) 
Microprocessors 
MOS Product Marketing (MQS, CCD, Memory) 
Power Transistor Product Marketing 
Small Signal Product Marketing 
Diode Product Marketing (415) 479-8000 
Optoelectronic Product Marketing (415) 493-3100 

Application engineering: 
See Product Information 

Literature: 
Local field office, representative or franchised 
distributor. 

Price and delivery: 
Local field sales office or· franchised distributor. 

Place an order: 
Local field sales office or franchised distributor. 

Follow-up an order: 
Customer Service Center, 401 Ellis Street, Moun
tain View, CA 94042, (415) 962-4486 

All other information: 
Fairchild Information Line, (415) 962-4401 

AL 

AZ 

CA 

Sales Offices & Representatives 

Huntsville 
Field Sales Office, (205) 837-8960 
Cartwright & Bean, Inc., (205) 533-3509 
Phoenix 
Field Sales Office, (602) 264-4948 
Encino 
Field Sales Office, (213) 990-8900 
Irvine 
Celtec Company, (714) 752-6111 
Sherman Oaks 
Celtec Company, (213) 990-3440 
San Diego 
Celtec Company, (714) 279-7961 
Santa Ana 
Field Sales Office, (714) 558-1881 

CO 

CT 

FL 

GA 

IA 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

MO 

MS 

NC 

NJ 

NM 

NY 

OH 

OK 

OR 

PA 

TN 

Santa Clara 
Field Sales Office, (408) 244·1400 
Magna Sales, Inc., (408) 985·1750 
Littleton 
Simpson Associates, Inc., (303) 794.8381 
Ridgefield 
Phoenix Sales Company, (203) 438-9644 
Altamonte 
Lectromech, Inc., (305) 831-1577 
Fort Lauderdale 
Field Sales Office, (305) 771-0320 
Hollywood 
Lectromech, Inc., (305) 920-2291 
Orlando 
Field Sales Office, (305) 834-7000 
Seminole 
Lectromech, Inc., (813) 392-3172 
Atlanta 
Field Sales. Office, (404) 395-5298 
Cartwright & Bean, Inc., (404) 255-5262 
Cedar Rapids 
B. C. Electronics Sales, Inc., (319) 393-
5818 
Chicago 
Field Sales Office, (312) 640-1000 
Elk Grove Village 
Micro Sales, Inc., (312) 956-1000 
Fort Wayn, 
Field Sales Office, (219) 483.645~ 
IndJanapolis 
L~slie M. Dovoe Company, (317) 257-1227 
Field Sales Office, (317) 849-5412 
Kansas City 
Field Sales Office, (913) 649-3974 
Olathe 
B. C. Electronic Sales, Inc., (913) 888.6680 
Boston 
Field Sales Office, (617) 237-3400 
Wellesley 
Spectrum Associates, (617) 237-2796 
Bladensburg 
Delta '" Associates, (301) 779·0977 
Field Sales Office, (301) 779-0954 
Detroit 
Field Sales Office, (313) 478·7400 
Rathburg, (313) 882-1717 
MinneapOlis 
Field Sales Office, (612) 835·3322 
PSI Company, (612) 835·1777 
Hazelwood 
B: C. Electronic Sales Inc., (314) 731.1255 
Jackson 
Cartwright & Bean, Inc., (601) 981-1368 
Charlotte 
Cartwright & Bean, Inc., (704) 377.5673 
Raleigh 
Cartwright & Bean, Inc., (919) 781-6560 
Wayne 
Field Sales Office, (201) 696-7070 
Lorac Sales, Inc., (201) 696·8875 
Albuquerque 
Field Sales Office, (505) 265-5601 
Endwell 
Tri-Tech Electronics, Inc., (607) 754-1094 
Fairport 
Tri-Tech Electronics, Inc., (716) 223-5720 
Fayetteville 
Tri-Tech Electronics, Inc., (315) 446-2881 
Hicksville 
Lorac Sales, (5.16) 681'-8746 
Melville 
Field Sales Office, (516) 293-2900 
Poughkeepsie 
Field Sales Office, (914) 452-4200 
Tri-Tech Electronics, Inc., (914) 473-3880 
Rochester 
Field Sales Office, (716) 223-7700 
Dayton 
Field Sales Office, (513) 278-8278 
The Lyons Corporation, (513) 278·0714 
Highland ' 
The Lyons Corporation, (216) 461-8288· 
Tulsa 
Field Sales Office, (918) 663-7131 
Technical Marketing, (918) 622-5984 
Hillsboro 
Quadra Corporation, (503) 225-0350 
Willow Grove 
BGR Associates, (215) 657-3301 
Field Sales Office, (215) 657-2711 
KnOXVille . 
Cartwright & Bean, Inc., (615) 693-7450 
Memphis 
Cartwright & Bean, Inc., (901) 276-4442 
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Fairchild (cont) 
----------------------

TX DaUas 

UT 

WA 

WI 

Can 

Inti 

Inti 

IfiU 

f'ield Sales Office. (214) 234·3391 
Techn,cai Marketing, (214) 387-3601 
Houston 
Field Sales Office, (713) 771-3547 
Technical Marketing, (713) 777-9228 
Salt lake City 
Simpson Associates, Inc., (801) 486-3731 I 
Redmond 
Cuadra Corporation, (206) 883-3550 I' 

Wauwatosa 
Larsen Associates, (414) 258-0529 I 
Mississ8uga, Ontario 
R. N. Longman Sales, Inc., (L.S.I.), (416) 
625-6770 
Toronto Regional Office, (416) 625-7070 
Montreal, Quebec 
R N. Longman Sales. Inc., (L.S.I.), (514) 
382-2552 
Australia, New South Wales 
Fairchild Australia Pty. Ltd., Tel: Sydney 
(02)-438-2i33 
Austria and Eastern Europe, Wien 
Fairchild Electronics, Tel: 0222 63581 
Biazil, Sao Paulo 
Fairchild Semiconductors, Ltda, Tel: 66-
9092 

Inti France, Paris 

Inti 

Inti 

Fairchild Camera & Instrument S.A., Tel: 
584-5566 
Germany 
Hanover 
FaiichUd Cameia and InstiuiTIent (Deutsch-
land). Tel: 0511 17844 
Leonberg 
Fairchild Camera and Instrument (Deutsch
land). Tel: 07152 41026 
Munich 

I 

Fairchild Camera and Instrument (Deutsch-
. land), Tel: (089) 320031 . I 

Nuernberg 
Fairchild Camera and Instrument (Deutsch
land). Tel: 0911 407005 
Holland, Eindhoven, Benelux 
Fairchild Semiconductor, Tel: 0031-

co 

CT 

FL 

GA 

Inll 
40446909 
Hong Kong. Kowloon IlL 
Fairchild Semiconductor (HK) Ltd., Tel: I 
K-890271 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inll 

Inll 

Inti 

'AL 

AZ 

CA 
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Milano 
F,HChild Semiconduttori, S.P.A., Tel: 02 
6887451 
Roma 
F,mcniid Semicondultori, S.P.A., Tei: 02 
6&8i45i 
Japan, Tokyo 
TDK-Fairchild. Te!: 03 400 8351 
Korea, Kwan Ak-Ku Seoul 
Fairchild Semikor Ltd., Tel: 697741 & 
691410 
Mexico. Mexico 19, D.F. 
Fnirchild Mexicana SA, Tel: 905·563-5411 
Singapore 
Fairchild Semiconductor Pty. Ltd., Tel: 
531-066 
Sweden. Stockholm 
Fairchild Semiconductor AB, Tel: 8-449255 
Taiwan, Taipei 
Fairchild Semiconductor (Taiwan) Ltd., 
Tel: 573205 thru 573207 
United Kingdom 
Hertfordshire, England 
Fairchild Camera and Instrument (UK) 
Ltd., Tel: 0707 51111 
West lothian, Scolland 
Fairchild Semiconductor Lid., Tel: Living
ston 0589 32891 

Distributors 

Huntsville 
Hallmark ElectroniCS, (205) 837·8700 
Hamiiton/Avnet ElectroniCS, (205) 533-1170 
Phoenix 
Harnilton/ Avnet ElectroniCS, (602) 275-7851 
Uberty Electron ics/ Arizona, (602) 257-1272 
Sterling Electronics, (602) 258·4531 
Canoga Park 
G. S. Marshall Company, (213) 999-5001 
Costa Mesa 
Avnet Electronics, (714) 754-6111 

IN 

KS 

LA 

MA 

MD 

MI 

MN 

Culver City 
Hamilton Electro Sales, (213) 558-2121 
EI Monte 
G. S. Marshall Company, (213) 686-0141 
EI Segundo 
Liberty Electronics, (213) 322-8100 
Irvine 
G. S. Marshall Company, (714) 556-6400 
Mountain View 
Elmar Elcctror.ios, (415) 961-3611 
HamiitonlAvnet Electronics, (415) 961-7000 
San Diego 
G. S. Marshall Company, (714) 278-6350 
Hamilton/ Avnet Electronics. (714) 279-2421 
Liberty Electronics/San Diego, (714) 565-
9171 
Sunnyvale 
Bell Industries, (408) 734-8570 
Arvada 
G. S. Marshall Company, (303) 423-9670 
Commerce City 
Elmar Electronics, (303) 187-9611 
Denver 
Cramer Electronics, (303) 758-2100 
Hamilton/ Avnet Electronics, (303) 534-1212 
Wheatridge 
Century Electronics, (303) 424-1985 
Danbury 
Schweber Electronics, (203) 792-3500 
Georgetown . 
Hamilton/ Avnet Electronics, (203)762-0361 
North Haven 
Cramer Electronics, (203) 239-5641 
Norwalk 
Harvey Electronics, (203) 853-1515 
Fort lauderdale 
Hallmark Electronics, (305) 971-9280 
Hamilton/Avnet ElectroniCS, (305) 971-2900 
Hollywood 
Cramer Electronics, (305) 923-8181 
Schweber E leclron ics, (305) 927-0511 
Oriando 
Cramer Electronics, (305) 894-1511 
Hallmark Electronics, (305) 855-4020 
Norcross 
Hami!ton/Avnet Electronics, (404) 448-0800 
Lykes .Electronics Corporation, (404) 449-
9400 
Elk Grove Village 
Hallmark Electronics Inc .. (312) 437-8800 
Kierulff Electronics, (312) 640-0200 
Schweber Eleclronlcs, Inc., (312) 593-2740 
Schiller Park 
Hamllton/Avoel Electronics. (312) 678-6310 
Indianapolis 
Graham Electronics, (317) 634-8486 
Pioneer Indiana Electronics, fnc .. (317) 
849-7300 
Lenexa 
Hamilton/Avnet Electronics ,(913) 888-8900 
Shawnee Mission 
Hallmark Electronics, Inc., (913) 888-4746 
Metairie 
'Sterling Electronics Corporation, (504) 
887-7610 
Dedham 
Gerber Electronics, (617) 329-2400 
Lexington 
Harvey Electronics, (617) 861-9200 
Newton 
Cramer Electronics, (617) 964-4000 
Waltham 
Schweber Electronics, (617) 890-8484 
Woburn 
Hamiiton/Avnet Electronics, (617) 933-8000 
Baltimore 
Hallmark Electronics Inc., (301) 796-9300 
Gaithersburg 
Pioneer Washington Electronics, Inc., 
(301) 948-0710 
Hanover 
Hamilton/ Avnet Electronics, (301) 796-5000 
Rockville 
Schweber Electronics, (301) 881-2970 
Farmington 
S~\eridan Sales Co., (313) 477-3800 
Livonia 
Hamilton/ Avnet ElectroniCS, (313) 522-4700 
Pioneer/Detroit, (313) 525-1800 
Troy 
Schweber EI.ectroniCs, (313) 583-9242 
Eden Prairie 
Schweber Electronics, (612) 941-5280 
Edina 
Hamilton/Avnet Electronics, (612) 941-3801 

MO 

NC 

NJ 

NM 

NY 

OH 

OK 

PA 

SC 

TX 

UT 

WA 

WI 

Minneapolis 
Semiconductor Specialists, (612) 854·8841 
Earth City 
Hallmark Eectronics, Inc .• (314) 291-5350 
Hazelwood 
Hamilton/Avnet Electronics, (314) 731-1144 
Greensboro 
Pioneer/Carolina Electronics, (919) 273-
4441 
Raleigh 
Hallmark Electronics, (919) 832-4465 
Winston Salem 
Cramer Electronics, (919) 725·9711 
Kirkman Electronics, Inc., (919) 722·9131 
Cedar Grove 
Hamilton/ Avnet Electronics, (201) 239-0800 
Cinnaminson 
Wilshire Electronics. (215) 627-1920 
Clifton 
Wilshire Electronics, (201) 365-2600 
Mt Laurel 
HamiltorW Avnet Electronics, (609) 234-2133 
Perth Amboy 
Sterling Electronics, (201) 442-8000 
Somerset 
Schweber Electronics, (201) 469-6008 
Albuquerque 
Century Electronics, (505) 292-2700 
Hamilton/ Avnet Electronics, (505) 765-1500 
Buffalo 
Summit Distributors, Inc., (716) 884-3450 
E. Syracuse 
Cramer Electronics, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437-2642 
Hauppauge 
Cramer Electronics, (516) 231-5682 
Components Pius, Inc., (516) 23; -9200 
Jaco Electronics, Inc., (516) 273-1234 
Rochester 
Hamilton/Avnet Electronics, (716) 422-7820 
Rochester Radio Supply, (716) 454·71\00 
Schweber Electronics Inc., (716) 461·4000 
Westbury 
Hamilton/ Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
Beachwood 
Schweber, (216) 464-2970 
Sheridan Sales Company, (216) 831-0130 
Cleveland 
Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer/Cleveland, (216) 587-3600 
Dayton 
Hamilton/Avnet Electronics. (513) 433-0610 
Pioneer/Dayton, (513) 236-9900 
Tulsa 
Hallmark Electronics, (918) 835-8458 
Horsham 
Pioneer/Delaware Vall~y Electronics, (609) 
541-1120 . 
Schweber Electronics, (215) 441-0600 
Huntington Valley 
Hallmark Electronics, Inc., (215) 355.7300 
Pittsburgh 
Sheridan Sales Company, (412) 244-1640 
Columbia 
Dixie Electronics, Inc., (803) 779-5332 
Dallas 
Cramer 'Electronics, (214) 661-9300 
Hallmark Electronics, Inc., (214) 231-6111 
Hamiltonl Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 
Fort Worth 
Allied Electronics. (817) 336-5401 
Houston 
Hallmark Electronics, Inc., (713) 781-6100 
Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics, Inc., (713) 784-3600 
Sterling Electronics, (713) 627-9800 
Salt lake City 
Century Electronics, (801) 487-8551 
Hamiltonl Avnet Electronics, (801) 972-2800 
Bellevue 
Hamiltonl Avnet Electronics. (206) 746-8750 
Liberty Electronics, (206) 453-8300 
SeaUle 
Radar Electric Company, Inc., (206) 282-
2511 
Milwaukee 
Marsh Electronics, Inc., (414) 475-6000 
New Berlin 
Hamilton/Avnet Electronics, (414) 784·4510 
Wauwatosa 
Semiconductor Specialists, Ltd., (414) 257. 
1330 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Fairchild (cont) 

Can Calgary, Alberta 
Cam Gard Supply, (403) 287-0520 
Edmonton Alberta 
Cam Gatd Supply, (403) 426-1805 
Dorval, Quebec 
Semad Electronics, Lad., (514) 636-4614 
Downsview, Ontario 
Semad Electronics, Ltd., (416) 635-9880 
Fredericton, New Brunswick . 
Cam Gard Supply, Ltd., (506) 455-88.91 
Halifax, Nova Scotia 
Cam Gard Supply, Ltd., (902) 454-8581 
Kamloops, British Columbia 
Cam Gard Supply, Ltd., (604) 372-3338 
Mississauga, Ontario 
Hamiiton/Avnet Electronics, (416) 677-7432 
Moncton, New Brunswick 
Cam Gard Supply Ltd., (506) 855-2200 
Montreal, Quebec 
Future Electronics Corporation, (514) 735-
5775 
Ottawa, Ontario 
Future Electronics Corporation, (613) 232-
7757 
Hamilton/ Avnet Electronics (Canada) Ltd., 
(613) 226-1700 
Semad Electronics, Ltd., (613) 722-6571 
Red Deer, Alberta 
Cam Gard Supply, Ltd., (403) 346-2088 
Regin, Saskatchewan 
Cam Gard Supply, Ltd., (306) 525-1317 
Rexdale, Ontario-
Future Electronics Corporation, (416) 677-
7820 
Saini John, New Brunswick 
Cam Gard Supply, Ltd., (506) 657-4666 
Saint Laurent, Quebec 
Hamilton/Avnet Electronics, (514) 331-6443 
Saskatoon, Saskatchewan 
Cam" Gard Supply, Ltd., (306) 652-6424 
Vancouver. British Columbia 
R.A.E. Industrial Electronics, Ltd., (604) 
687-2621 
WiUowdale. Ontarlo 
Electro Sonic Industrial Sales (Toronto) 
Ltd., (416) 494-1666 
Winnepeg, Manitoba 
Cam Gard Supply, Ltd, (204) 786-8401 

Ferranti Electric 

Ferranti Electric 
East Bethpage Rd., 
Plainview, New York 11603 
(516) 2'93-8383 
TWX: (510) 224·6483 

Sales Offices & Representatives 

FL Orlando 
Publicover Associates, (305) 898-9361 

IL Morton Grove 
T Squared Associates, (312) 965-1515 

NJ East Orange 
Murray Gallagher, Inc., (201) 678-5071 

Inti United Kingdom, Chadderton, Oldham 
Ferranti, Ltd., Tel: 061-624 0515 

Inti West Germany, Munich 
Ferranti GmbH, Tel: (089) 293-871 

Fujitsu 

Fujitsu America, Inc. 

Sales Offices & Representatives 

AL Huntsville 
Hughes Associates, Inc., (205) 536-2127 

AZ Phoenix 
Fujitsu America, Inc., (602) 994-9179 
Scottsdale 
DAR-C, Inc., ,(602) 948-2240 

CA ,Los Alamitos 
Reed Electronic Marketting, (714) 821-9600 
Menlo Park 
Straube Associates, (415) 321-9050 
San Diego 
Reed Electronic Marketing, (714) 452-1456 
Santa Clara . 
Fujitsu America, Inc-., (408) 985-2300 

CO Westminster 
Straube Associates, (303) 426-0890 

CT North Haven 
Comp Rep Associates, (203) 239-9762 

FL Clearwater 
Lawrence Associates, Inc., (813) 443-2698 
Maitland 
Lawrence Associates, Inc., (305) 647-1188 

IL Elk Grove Village 
Sieger Associates, (312) 956-0963 

KS Prairie Village 
Engineering Services Company, (913) 649-
4000 

MD Baltimore 
Component Sales, Inc., (301) 484-3647 

MA Needham Heigrts 
Comp Rep Associates, (617) 444-2484 

MN Minneapolis 
HMR Incorporated, (612) 831-7400 

MO St. Louis 
Engineering Services Company. (314) 997-
1515 

NM Albuquerque 
Straube Associates, (515) 265-7759 

NC Raleigh 
Component Sales, Inc., (919) 782-843.3 

OH Columbus 
McFadden Sales, (614) 459-1280 

PA Narberth 
8'r .. ~,,;Ir~~i~~~ ~ ~?1",) M+-&460 

TN Morristown 
Gillum Sales, Inc., (615) 587-2770 

TX Dallas 
William Reese Associates, (214) 638-6575 
Houston 
William Reese Associates, (713) 621-3134 

UT Salt Lake City 
Straube Associates, (801) 943-5650 

WA Bellevue 
Olson, Ferree and Associates, (206) 454-
1210 

Can Milton, Ontario 
Contec Representatives, Inc., (416) 624-
9696 
Ottawa, Ontario 
Cantec Representatives, Inc., (613) ,225-
0363 
Pierrefonds, Quebec 
Cantec Representatives, Inc., (514) ..£20-
3121 

General Instrument 

General Instrument Corporation 
Microelectronics 
600 West John Street 
Hicksville, New York 118b2 
(516) 733-3107 
TWX: (510) 221-1866 

Sales Offices & Representatives 

IL 

IN 

10 

KS 

MA 

MD 

MI 

MN 

MO 

NJ 

NC 

OH 

OR 

PA 

WA 

WV 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Intt 

2945 Oakmead Village Ct. AZ Chandler AZ 
Santa Clara, CA, 95051 
(408) 985-2300 
TWX: 910-338-0047 

Specific Product Information ...................... ext. 262 CA 
Application Engineering: 

Ron Gorsbe .................................................. ext. 262 
Literature: 
Mariane Wien ......... · ........................... " ....... ext. 215 CO 

Price and delivery: 
Mariane Wien .............................................. ext. 215 CT 

Follow up an order: 
Mariane Wien ........ · .... · ................................ ext. 215 FL 

All other information .................................. ext. 215 
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Southwest Sales Office, (602) 963·7373 
Phoenix CA 
Electronic Development & Sales, (602) 
277-7407 
EI Segundo 
Varigon Assocs., (213) 322-1120 
Newport Beach 
Western Sales Office, (714) 833-9400 
Wheat Ridge 
Eggeman Assoc., (303) 423-3707 
Stratford 
Gerald Rosen Company, (203) 375-5456 
Maitland CO 
Hutto, Hawkins & Peregoy, (305) 831-2472 

Pompano Beach 
Hutto, Hawkins & Peregoy, (305) 943-9593 
Chicago 
Central Sales Office, (312) 338-9200 
Park Ridge 
Metcom Assoc., (312) 696·1490 
Greenwood 
V.S. & Assoc., (317) 886-2260 
South Bend 
V.S. & Assoc., (219) 291-6258 
Cedar Rapids 
PMA, (319) 362-9177 
Overland Park . 
PMA, (913) 381-0004 
Wichita 
PMA, (316) 264-2662 
Framingham 
Gerald Rosen, (617) 879-5505 
Weston 
Northeast Sales Office, (617) 899-8800 
Baltimore 
Component Sales, (301) 484-3647 
Hunt Valley 
Southeast Saes Office, (301) 628-2120 
Southfield 
V.S. & Assoc., (313) 559-3680 
Minneapolis 
Quantum Saes, (612) 831-8583 
Maryland Heights 
PMA, (314) 569-1220 
Teaneck 
R T Reid Assoc., (201) 692-0200 
Raleigh 
Component Sales, (919) 782-8433 
Richfield 
Bear Marketing, (216) 659-3131 
Portland 
Jas. J. Backer Company, (503) 297-3776 
Bridgeville 
Foster-McClinton, (412) 941-4800 
Erie 
Foster-MCClinton, (814) 455-9111 
Horsham 
East Central Sales Office, (215) 674-4800 
Huntingdon Valley 
Knowles Assoc., J215) 947-5641 
Houston 
OeJer & Meneaides, (713) 772-0730 
Richardson 
Oeler & Menelaides, (214) 234-6334 
Seattle 
Jas. J. Backer Company, (206) 285-1300 
Huntington 
Foster-McClinton, (304) 763-5161 
Mississaiga, Ontario 
Pipe-Thompson, Ltd., (416) 274-1269 
Brazil, Sao Paulo _ 
General Instrument leC Ltda., Tel: 2105508 
Germany, Munchen 
General Instrument Deutschland GmbH, 
Tel: (089)28 40 31 
Italy, Milano 
General Instrument Europe, Tel: 02/ 
4084101 
Japan, Tokyo 
General Instrument International Corp., 
Tel: (03) 437-0281·5 
Hong Kong, Kowloon . . 
General Instrument Hong Kong Ltd., Tel: 
3-675528 
Taiwan, Taipei 
General Instrument Microelectronics 
Taiwan, Tel: (07) 830402 
United Kingdom, London 
General Instrument Microelectronics Ltd., 
Tel: 01-636-2023 

Distributors 

Phoenix 
Mirco, (602) 997-6194 
Newport Beach 
Semi Comp, (714) 833-3070 
San Drego 
Intermark, (714) 279-5200 
Santa Ana 
Intermark, (714) 540-1322 
Sunnyvale 
Diplomat. (408) 734-1900 
Intermark, (408) 738-1111 
Woodand Hills 
Semiconductor Concepts, (213) 884-4560 
Wheatridge 
Century, (303) 424-1985 
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General Instrument (cqnt) 

CT Hamden Inti Arrow. (203) 248-3801 
FL Clearwater 

Diplomat. (813) 443-4514 
Ft. LauderdaJe 
Arrow. (305) 776-7790 

IL Elk Grove Village Inti 
Hall-Mark/Chicago, (312) 437-8800 

IN Ft. Wayne Inti 
Ft. Wayne Electronics, (219) 423-34.22 

KS Shawnee Mission 
Hall-Mark/Kansas City, (913) 888-4747 Inll 

MA Chicopee Falls 
Diplomat, (4 13) 592·9441 

Inti 
Hollislon 
Diplomat, (617) 429-4120 Inti 
Newton -
Cramer, (617) 964·4003 

Inti Greene/Shaw, (617) 969"8900 
Woburn 
~rrow, (617) 933·8130 

MD Baltimore 
Arrow, (301) 247-5200 
Rockville 
Pioneer, (301) 424·3300 

MI Farm'inglon 
Dip!omat, (313) 477-3200 

MN Bloomington 
Arrow, (612) 888-5522 

Inti Minneapolis 
Hall-Mark, (612) 884·9056 

I MO Earth City Inti 
Hall-Mark/St. Louis, (314) 291·5350 
St. Louis Inti 
Diplomat, (314) 645-8550 

NC Greensboro Inti 
Pioneer, (919) 273·4441 

NJ Moorestown Inti 
Arrow, (609) 235-1900 
Saddlebrook 

Inti Arrow, (201) 797-5800 
Totowa 
Diplomat, (201) 785·1830 Inti 

NM Albuquerque 
Century, (505) 292-2700 

NY Buffalo Inti 
Summit, (716) 884-3450 
Elmsford 
Zeus, (914) 592-4120 
Farmingdale 
Arrow, (516) 694·6800 
Fishkill 
Arrow, (914) 896-7530 
Hauppauge 

• Semiconductor Concepts, (516) 273-1234 
Woodbury 
Drplomat, (516) 921·9373 
Cleveland 

OH Arrow, (216) 464-2000 tntl 
Dayton 
t~rrow, (513) 253-9176 Inti 

OR Portland 
United Radio, (503) 233-7151 Inti 

PA Horsham 
Pioneer, (215) 674-5710 

I 
Inti 

Huntington Valley 
Hall-Mark/Phiadelphia, (215) 355-7300 

I TX Dallas 
Hall-Mark/Dallas, (214) 231·611'1 
Houston 

I 
Inti 

Hall-Mark/Houston, (713) 781·6100 

UT Salk Lake City I Inti 
Cenutry, (801) 487·8551 

I Diplomat, (801) 486~7227 lr.tI 
WI New Serlin 

I Arrow, (414) 782-2801 Inti 
West Allis 
Hall-Mark/Milwaukee, (414) 476·1270 

Can Vancouver, British Columbia 
RAE Industrial Electronics' Ltd., (604) 687· 
2621 
Winnipeg, Manitoba 
Cam Guard Supply & Service Ltd., (204) 
786-8481 
Downsview, Ontario 
Cesco Electronics, Ltd., (416) 661·0220 
Ottawa, Ontario 
Cesco Electronics Ltd., (613) 729·5118 
Rexdale, Ontario 
Future Electronics Corp., (416) 677·7820 
WWowdala, Ontario 
Electro Soni.c Inc., (416) 494-1666 

2080 

Montreal, Quqbec 
Cesco Electronics Ltd" (514) 735-5511 
Future Eectronics Corp" (514) 735-5775 
Australia 
Crows Nest, New South Wales 
GE,S, (PTY) Ltd" Tel: 439-2488 
Burwood, Victoria 
Rand D Electronics (PTY) Ltd., Tel: 288-
8232 
Austria, Wien 
Elbetex GmbH, Tel: 0222/86 91 58 
Belgium, Bruxelles 
C,P, Clare International N,V" Tel: 02-736 
01 97 
Denmark, Herlev 
A/S Nordisk-E!ektronik, Tel: 84 20 00 
Finland, Tapiola 
Jorma Sarkkinen Ky" Tel: 46 10 88 
France, Montrouge 
P,E,P., Tel: 735-33·20 
Germany 
Frankfurt 
Berger Elektronik GmbH, Tel: 0611 490311 
Helbronn 
Elbatex GmbH, Tel: 07131/89001 
Lehrle 
Allron, A.E. Thronicke KG, Tel: 051321 
53024 
Munchen 
Electronic 2000 Vertriebs·GmbH, Tel: 089/ 
43 40 61 ' 

, Greece, Athens 
Elton Ltd., Tel: (021) 93 48 912 
Holland, Geldermalsen 
Curijn Hasselaar, Tel: (0) 3455·3150 
Hong Kong, Kowloon 
Astec Components, Ltd., Tel: 3-694751 
India, New Dehli 
SDM and Assoc., Tei: 393349/391225 
Iran, Tehran 
A. Ardehali, Tel: 621583 
Ireland, Dublin 
Neltronic, Ltd., (01) 501845 
Israel, Tel·Avlv 
Alexander Schneider, Ltd., Tel: 320 89· 
346 07 
Italy 
Calderara Di Reno 
LC,C,S.r.l., Tel: 0511726186 
Genova 
Adelsy S.p,A., Tel: 010/589674 
Milano 
Adelsy S,p,A., Tel: 4985051·2·3-4·5 
Roma 
Adelsy S.p,A., Tel: 06/3606580/3605769 
Torino 
Adelsy S.pA, Tel: 011/53914 
Udlne 
Adelsy S.p,A., Tel: 0432/26996 
Norway, Oslo 
J. M. Felring AlS, Tel: (02) 196200 
Philippines, Makati Rizal 
Astec Philippines, Tel: 89-99-91 
Singapore 
Astec Singapore Pte Ltd., Tel: 2-920·826 
South Africa 

"Bramley 
Metlionics (PTY) Ltd" Tel: 40-7746 
Dunswart 
Pace EectroniC, Tel: 52-7025 
Sweden, 5undbyberg 
Algers Elektronik AB, Tel: 08-985475 
Taiwan, Taipei 
Astec Taiwan, Tel: 522-4800 
Turkey, Istanbul 
EFG inc .. Tel: 66 73 61 
United Kingdom 
Keighley 
Semicomps Northern Ltd., Tei: Keighley 
65191 
Kelso 
Semicomps Northern Ltd., Tel: Kelso 2366 
Kenilworth 
Semicomps, Ltd., Tel: 0926·59411 
Manchester 
GDS (Sales) Ltd" Tel: 061 831 7471 
Portsmouth 
SDS Components Ltd., Te!: 0705 65311 
Slough 
GDS (Sales) Ltd., Tel: 06286-63611 
51. Albans 
Semicomps Ltd" Tali: Bowmans Green 
24522 

West Drayton, 
Semiconductor Speciaists Ltd., Tel: West 
Drayton 46415 

Harris Semiconductor 

Harris Smiconductor 
Department ICM 
Department ICM 
P.O. Box 883 
Melbourne, Florida 32901 
(30S) 724-7000 
TWX: (510) 959·6259 

Specie product information: 
Contact Field Sales Office 

Application engineering: 
Contact Field Sales Office 

Literature: 
Contact Field Sales Office 

Price and delivery: 
Analog Products ................................ (305) 724-7673 

724-7347 Digital Products ................................ (305) 
Place an order: 
Contact Field Sales Office 

Follow-up an order: 
I Customer Services ............................ (305) 724-7430 

I 

All other information: 

I 

Marketing Communications ............ (305) 

Sales Offices & Representatives 

724·7407 

AL .Huntsvllle 
Electronic Marketing Assoc .• (205l 533-

I 3620 - ., 

AZ Phoenix 

" 

Q, T. Wiles & Assoc., (602) 971-6250 
CA Goleta 

CO 

DC 

FL 

IL 

IA 

KY 

MA 

MD 
MI 

MN 

MO 

Ne 

The Thorson Company, (805) 964·8751 
Long Beach 
Harris Semiconductor, (213) 426·7687 

,Palo Alto , 
Harris Semiconductor, (415) 964·6443 
Nor-Cal Associates, (415) 961-8121 
San Diego 
Hadden Assoc" (714) 565·9444 
Denver 
The Thorson Company, (303j 759·0809 
Washington 
Harris Semiconductor, (202) 337·3170 
Boca Raton 
Conley & Assoc., (305) 395-6108 
Oviedo 
Conley & Assoc., (305) 365-3283 
Tampa I 

Conley & Assoc" (813) 933-1759 
Fort Lauderdale 
Harris Semiconductor, (305) 971·3200 
Elk Grove Village 
Oasis Sales, (312) 640-1850 
Hinsdale 
Harris Semiconductor, (312) 325·4242 
Indianapolis -
Technical Representatives, (317) 849-6454 
Cedar Rapids 

. Dy·Tronix, (319) 377.8275 
Louisville 
Techn ica I Representatives, (502 )451·9818 
Burlington 
Mill·Bern Assoc., (617) 273-1313 
Wellesley Hills 
Harris Semiconductor, (617) 2,37-5430 
Lanham 
L. D. Lowery, (301) 459·1556 
Farmington 
Miltimore Sales, (313) 475-2446 
Minneapolis ' 
Harris Semiconductor, (612) 835·2505 
St. Paul 
Cahill Associates, Inc" (612) 646-7217 
Hazelwood 
Dy-Tronix, (314) 731-5799 
Independ.nce 
Dy·Tronix, (816) 737·1100 
Winston-Salem 
Electronic Marketing Assoc., (919) 722. 
5151 

NJ Leasbeu 
Addem Group, (516) 549·8400 

NM Albuquerque 
The Thorson Company, (505) 265-5655 

NY Albany 
Reagan/Compar Albany, (518) 489·7408 or 
4777 
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Harris Semiconductor (cont) 

OH 

OR 

PA 

SC 

TX 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Melville 
Harris Semiconductor, (516) 249-4500 
Addem Group, (516) 549-8-400 
Cleveland 
K. W. Electronic Sales, (216) 831·8292 
Dayton 
K. W. Electronic Sales, Inc., (513) 890-
2150 
Harris Semiconductor, (513) 226,0636 
Worthington 
K. W. Electronic Sales, Inc., (614) 888· 
0483 
Beaverton 
N. R. Schultz Co., (503) 643-1644 
Allison Park 
K. W. Electronic Sales, (412) 487-4300 
Broomall 
L. E. Lowery, Inc., (215) 536-5300 
Wayne 
Harris Semiconductor, (215) 687·6680 
Greenville 
Electronic Marketing Assoc., (80~) 268· 
1125 
Richardson 
Harris Semiconductor, (214) 231·9031 
Dallas 
Mark Kruvand Associates, Inc., (214) 691-
4592 
Houston 
Mark Kruvand Assoc., (713) 780-9710 
Bellevue 
N. R. Schultz, Co., (206) 454-0300 
Mississauga, Onto 
Munro Electric Components, Ltd., (416) 
676-1042 
Australia, Crows Nest 
CEMA Ply., Ltd., Tel: 439·4655 
Austria, Vienna 
Kontron GmbH & Co., KG Tel: 945646 
Belgium, Brussels 
Betea, SA, Tel: (02) 649 99 00 
Harris Semiconductor, Inc. Tel: 511 08 24 
Denmark, Glostrup 
C;,z S.:;i''IV6iiZtH A.S., Tei; (02j 453044 
Finland, Tepiola 
Finn Metric OY, Tel: 460844 
France, RungisCedex 
Spetetec, Tel:' 686 5665 
France Antony 
Almex Tel: 666-21-12 
Germany, Munich 
Kontron Elektronik GmbH., Tel: (08165) 771 
Ualy, Milan . 
Erie Elettronica Spa., Tel: 6884833/41.5 
Iran, Tehran 
Berkeh Company, Ltd., Tel: 828294 
Japan, Tokyo 
Hakuto Company, Lt~., Tel: (03) 503 3711 
Harris Semiconductor, Tel: (03) 279·1691 
Mitsubishi Corporation, Tel: (03) 210.3023 
Kanematsu/Hamillon Group 
Netherlands,. Amsterdam 
Techmation N.V., Tef: (20) 456955 
Norway, Oslo 
EGA AlS, Tel: (02) 221900 
Spain, Madrid 
Instrumentos Electronicos De Precision, 
Tel: 2741007 
Sweden, Sundbyberg 
A. B. Elektroflex, .... Tel: (08) 289290 
Switzerland, Mutschellen 
Stolz A.G., Tel: (057) 54655 
Unll\d Kingdom 
Slough, Bucks 
Crellon Electronics, Ltd., Tel: Burnham 
(06286) 4434 
Nr. Aylesbury, Bucks 
Memec, Ltd., Tel: (029664) 366 
Slough 
Harris Systems Ltd., Tel: (Slough) 34666 
Apex Ltd., Tel: (06286) 63741 

Distributors 

AL Huntsville 
Hamilton/Avnet, (205) 533~1170 

AZ Phoenix 
Hamilton/ Avnet, (602) 275·7851 
A. V. Weatherford, (602) 272·7144 

CA Anaheim 
R. V. Weatherford, (714) 633.9633 
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Costa Mesa 
Avnet Electronics, (714) 754-6021 
Schweber Electronics, (714) 556·3880 
Culver City 
Hamilton Electro Sales, (213) 558-2011 
Glendale 
A. V. Weatherford, (213) 849-3451 
Mountain View ' . 
Hamilton/Avnet, (415) 961·7000 
Palo Alto 
R. V. Weatherford, (415) 493-5373 
Pomona 
R. V. Weatherford; (714) 623·1261 
San Diego 
Hamiltonl Avnet, (714) 279·2421 
A. V. Weatherford, (714) 278·7400 
Sunnyvale 
Western Microtechnology Sales, (408) 737-
1660 

CN Danbury 
Schweber, (800) 645-7381 
Georgetown 
Hamiltonl Avnet, (203) 762-0361 
Norwalk 
Harvey, (203) 853·1515 

CO Denver 
Hamilton/Avnet, (303) 534·1212 
Englewood 
A. V. Weatherford,' (303) 761·5432 

FL . Ft. Lauderdale 
Hamilton/ Avnet, (305) 925·5401 
Hollywood 
Schweber Electronics, (305) 927-0511 

GA Atlanta 
Schweber Electronics, (404) 449·9170 
Norcross 
Hamilton/Avnet, (404) 448·0800 

IL Elk Grove Village 
Schweber Electronics, (312) 593·2740 
Schiller Park 
Hamilton/ Avnet, (312) 678-6310 

KS Lenexa . 
Hamilton/Avnet, (913) 888-8900 

MA Lexington 
Harvey Electronics, (617) 861-9200 
Wallbam 
Schweber Electronics, (617) 890·8484 
Woburn 
Hamilton(Avnet, (617) 933·8020 

MD Baltimore 
Hamilton/Avnet, (301) 796-5000 
Rockville . 
Schweber Electron ics, (301) 881·3300 

MI Livonia 
Hami Iton/ Avnet, (313) 522-4700 
Troy 
Schweber Electronics, (313) 583·9242 

MN Edina 
Hamiltonl Avnet, (612) 941·3801 
Edinprairy 
Schweber Electronics, (612) 941·5280 

MO Hazelwood 
Hamilton/Avnet, (314) 731·1144 

NJ Cedar Grove 
Hamilton/ Avnet, (201) 239-0800 
Fairfield 
Harvey, (201) 227-2262 
Mount Laurel 
Hamilton/Avnet, (609) 234-2133 
Somerset 
Schweber Electronics, (201) 469-6008 

NM Albuquerque 
Hamilton/Avnet, (505) 765·1500 

NY Binghamton 
Harvey, (607) 748-8211 
Rochester 
Hamilton/ Avnet, (716) 442·7820 
Rochester 
Schweber, (716) 461-4000 
E. Syracuse \ 
Hamilton/Avnet, (315) 437·2641 
Westbury 
Hamilton/ Avnet, (516) 333·5800 
Weslbury 
Schweber, (516) 334·7474 
Woodbury 
Harvey, (516) 921-8700 

OH Beachwod 
Schweber Electronics, (216) 464·2970 
Cleveland 
Hamilton/ Avnet, (216) 461-1400 
Daylon 
Hamiton/ Avnet, (513) 433-0610 

PA Horsham 
'Schweber Electronics, (215) 441-0600 

TX 

UT 

WA 

WI 

Can 

Dallas 
Hamilton/ Avnet, (214) 661-8661 
Schweber Electronics, (213) 661-5010 
A. V. Weatherford, (214)243-1571 
Houston 
Hamilton/ Avnet, (713) 780·1771 
Kent Electronics, (713) 783-9800 
Schweber Electronics, (713) 784·3600 
R. V. Weatherford, (713) 688-7406 
Salt Lake City 
Hamilton/Avnet, (801) 262·8451 
Bellevue 
Hamilton/Avnet, (206) 746-8750 
Seattle 
A. V. Weatherford, (206) 243-6340 
New Berlin 
Hamilton/Avnet, (414) 784-4510 
Misslssauga, Ontario 
Hamilton/Avnet, (416) 677·7432 
Prelco Electronics, Ltd., (416) 678·0401 
Ottawa, Ontario 
HamiltonfAvnet, (613) 226·1700 
Prelco Electronics, Ltd., (613) 226-3491 
Montreal, Quebec 
Hamilton/ Avn·et, (514) 331-6443 
Prelco Electronics, Ltd., (514) 389-8051 

Hitachi 

Hitachi America Ltd. 
2700 River Road 
Des Plaines, Illinois 60018 
(312) 298·0840 
Telex: 726·353 

Mr. D. Morishima, General. Manager 
Mr. H. Hondo, Semiconductor Engineering 
Mr. Y. Suzuki, Semiconductor Engineering 
Mr. Fuji, Sales Manager 

Hughes Aircraft, 
Solid State. Products 

Hughes Aircraft, Solid State Products 
MOS Department 
500 Superior Avenue 
Newport Beach, California 92663 
(714) 759-2900 
TWX: (910) 596·1374 

AL 

AZ 

CA 

CO 

CT 

FL 

IL 

KS 

MA 

MD 

MI 

MN 

MO 

NC 

Sales Offices & Representatives 

Huntsville 
20th Century Marketing, Inc., .(205) 772· 
9237 
PhoeniX . 
Toward Engineering Associated, Inc., (602) 
955·3193 
Irvine 
Sales Office, (714) 752-6396 
Mountain View 
Callron Components, Corp., (415) 964-3244 
San Diego 
Wes-K Associated, (714) 271-5048 
Van Nuys 
Wes·K Associated, (213) 989·3079 
Englewood 
A·G Electronics, (303) 771-8088 
New Haven 
Kitchen & Kutchin, (203) 239-0212 
Maitland 
Delmac Sales, Inc., (305) 423-1425 
Des Plaines 
Coombs ASSOCiates, (312) 298~4830 
Prairie Village 
Engineering Services Co., (913) 649-4000 
Lexington 
Kitchen & Kutchin, (617) 862-8230 
Ellicott City 
Marketing Technology Inc., (301) 465-5944 
Corinth 
20th Century Marketing, Inc.,. (601) 287-
2493 
Southfield 
Luebbe Sales Company, (313) 357·0355 
St. Paul 
Northport Engineering, Inc., (612) 698·3841 
51. Louis 
Engineering Services Co., (314) 997·1515 
Greensboro 
L & D rnc., (919) 292·3201 
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Hughes Aircraft (cont) 

NY Bayside 
Robert Diamond, Inc., (212) 423-7330 
Endwell 
Tri-Tech Electronics, Inc., (607) 754-1094 
Fairport 
Tri-Tech Electronics, Inc., (716) 223-5720 
Fayetteville 
Tri-Tech Electronics, Inc., (315) 446-2881 
Poughkeepsie 
iri-Tech Eiectronics, Inc., (914) 473-3880 

OH Cincinnati 
Luebbe Sales Company, (513) 871-4211 
Cleveland 
Luebbe Saies Company, (216) 333-0425 
Dayton 
Luebbe Saies Company, (513) 294-0426 

PA Delmont 
Luebbe Sales Company, (412) 468-4019 
Nar!)erth 
Electro-Comp Sales, Inc., (215) 664-3576 

SC Greenville 
L & D Inc., (803 268·5201 

TN Greeneville 
20th Century Marketing, Inc., (615) 638-
402i 

TX Dallas 
Southern State Marketing, (214) 387-2489 
Houston 
Southern State Marketing, (713) 665-0991 

ViA Beiievue 
Ray Over Sales, (206) 454-4551/9187 
Vancouver 
Ray Over Sale, (206) 697-6i 79, (206) 695-
4697 

Can Montreal, Quebec 
Solid $tate Engineering Co., (514) 481-3313 

Hybrid Systems 

Hybrid Systems Corp. 
Crosby Drive 
Bedford Research Park 
Bedford, Mass. 01730 
(617) 2751570 
TWX: (710) 326-7584 

Intech/Function Modules 

Intech/ Functon Modules, Inc. 
282 Brokaw Road 
Santa Clara. California 95050 
(408) 244-0500 
TWX: (910) 388-0254 

Specific product information: 
Harry Douglas, Sales Manager ................ ext. 54 

Applications engineering: 
Product Marketing Manager ........................ ext. 56 

literature: 
............................................................................ ext. 56 

Price and delivery: 
Customer Service .......................................... ext. 65 

Place an order: 
Customer Service .......................................... ext. 65 

Follow-up an order: 
Customer Service .................. ,. ...................... ext. 65 

All other information: 
Public Relations ......................................... ext. 56 

Sal~s Offices & Representatives 

AZ Scottsdale 
Summ'it Sales, (602) 994-4587 

CA Costa Mesa 
Measurement Associates, (714) 540-7160 
Xebex, (714) 540-3245 
Pasadena 
A-F Sales Engineering. Inc., (213) 795-
7081, (213) 681-5631 
San Diego 
Mesa Engineering & Sales Assoc., (714) 
278-8021 
Santa Clara 
IntechlFMl, Inc., (408) 244-0500 
Sunnyvale 
RPD Instruments, (408) 735-9040 

CO Steamboat Springs 
R. C. Sales, (303) 879-1834 
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FL 

IL 

IN 

MA 

MD 

MI 

MN 

NC 

NJ 

NM 

NY 

OH 

OR 

TX 

VA 

WA 

WI 

Inti 

Inti 

!ntl 

Inti 

Inti 

IntI 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

CA 

Clearwater 
Brennan Assoc., (813) 446-5006 
Elk Grove Village 
Loren Green Assoc. Central, (312) 593-0282 
Oasis Sales Corp., (312) 640-1850 
Indianapolis 
Loren Green, (317) 293-9827 
Peabody 
Murray Sales, (617) 535-3058 
Baltimore 
Scientific Assoc., (301) 321-1411 
Birmingham 
Favco Technical Representatives, (313) 
644-0173 
Minneapolis 
Loren Green Assoc. of Minn., (612) 781-
1611 
Greensboro 
DMI, (919) 885-4634 
Cherry Hill 
Scientific Assoc., (609) 482-0059 
Clifton 
Com par New York, (201) 546·3660 
Albuquerque 
Tri Tronix, (505) 265-0172 
Bowmansville 
Ossmann Component Sales, (716) 681-9700 
Buffalo 
Ossmann Component Sales, (716) 832-4271 
Kingston 
Ossmann Compon&nt Sales, (914) 338-5505 
Roehester 
Ossmann Component Sales, (716) 442-3290 
Syracuse 
Ossman" CompoMnt Sales, (315) 454-4477 
Vestal 
Ossmann Component Sales, (607) 785-9949 
West Richfield 
Bear Marketing, (216) 659-3131 
Portland 
Western Technical Sa'es, (503) 297-1711 
Austin 
The Cunningham Co., (512) 459·8947 
Dallas 
The Cunningham Co., (214) 233·4303 
Houston 
The Cunningham Co., (713) 461-4197 
Falls Church 
Scientific Assoc., (703) 573-8787 
Bellevue " 
Western Technical Sales, (206) 641-3900 
Milwaukee 
E. A. Dickinson & Assoc., (414) 264-1080 
Australia, Sidney 
Ampec Engineering Co" Tel: (02) 747·2731 
Austria, Salzburg 
Schock Electro-Optic, Tel: 06222/85264 
Be!gium, Bruxe!!es 
C. N. Rood, s.a., Tel:,02-35 21 35 
Denmark, Naerum 
SC Metric AlS, Tel: (02) 60 42 00 
Finland, Taplola 
Finn Metric OY, Tel: 460844 
France, Paris 
Septa, Tel: 206-16-59 
Germany, Munich 
Ernst Fey, Tel: 980/18 40 41 
Israel, Tel AvIv 
Madaa & Maabada, Tel: (03) 47 07 84 
Italy, Milan 
Nuclear Milano, S,N.C., Tel: (02) 2401801-
2401683 
Japan, Tokyo 
Microtek, Inc., Tel: (03) 363-2317 
Netherlands, Rijswijk 
C. N. Rood b.v., Tel: 070-99 63 60 
Norway, Oslo 
Metric A.S., Tel: (02) 28 26 24 
Republic of South Africa, Cape Town 
Eagle Electric Co., (Pty.) Ltd., Tel: 45-1421 
Sweden, Solna 
Scandia Metric AB, Tel: 08/82 04 10 
Switzerland, Geneva 
Electronic Components Geneva, Tel: (022) 
94 71 71 
United Kingdom, Surrey, England 
Tankis Electronics, Tel: STD (04868) 5432 

Distributors 

Sunnyvale 
Intermark Electronics, (408) 738·1111 
Woodrand Hills 
Jaco Electronics, Inc., (213) 884-4560 

IN Indianapolis 
RA-DiS-CO, (317) 637-5571 

MA Framing!lam 
Cadence, (617) 879-3000 

NM Albuquerque 
Century Electronics, (505) 292-2700 

NY Hauppauge, L. I. 
Jaco Electronics, Inc., (516) 273-1234 

OH Daylon 
WKM Assoc., (513) 434-7500 

TX Austin 
Quality Components, Inc .. (512) 458·4181 
Dallas 
Quality Components, Inc., (214) 387-4949 
Houston 
Quality Components, (713) 789 .. 9320 

Integrated Photomatrix 

Integrated Photomatrix, Incorporated 
1101 Bristol Road 
Mountainside, New Jersey 07092 
(201) 233-7200 
Telex: 138275 

Literature ................................................ Marie Rozar 
Price and delivery .............................. Marie Rozar 
Follow-up an order ................................ Marje Rozar 

IL 

I IN 

MA 

MN 

NJ 

NY 

PA 

Intel 

Sales Offices & Represc:~~!i!!~ __ 
Cupertino 
Dynetics International. (408) 257-7776 
Pasadena 
A-F Sales Engineering, (213) 681-5631 
Bellwood 
Fiat Engineering, (312) 547-6200 
Des Plaines 
Coombs Associates, (312) 298-4830 
Ft. Wayne 
Fiat Engineering, (219) 482-2408 
Amesbury 
ATM Word Trade Inc., (603) 394-7874 
Minneapolis 
International Sales Co., (612) 831-8423 
Bogota 
Neville & Vespo Corp., (201) 487-1505 
New York 
ATM World Trade Inc., (212) 687-5244 
Grenside 
Wyncote Instrumentation Co., (215) 643· 
2440 

Intel Corporation 
3065 Bowers Avenue 
Santa Clara, CA 95051 
(408) 246-7501 
TWX: (910) 338-0026 

Sales Offices & Representatives 
AL Huntsyille 

Col-ins-Co., (800) 327·6600 
Glen White Associates, (205) 883-9394 

AZ Phoenix 
Sales Office, (602) 242-7205 
Scottsdale 
BFA, (602) 994-5400 
Sales Engineering. Inc .. (602) 845-5781 

CA Cupertino 
Mac-I, (408) 257-9880 
Fountain Valley 
Mac-I, (714) 839-3341 
San Diego 
Earle Associates, Inc., (714) 278-5441 
Santa Ana 
Sales Office, (714) 835-9642 
Sunnyvale 
Sales Office, (408) 738-3870 
Woodland Hills 
MaC-I, (213) 347-1374 

CO Denver 
Sales Office, (30) 373-4920 
BFA Corporation, (303) 837-1247 

CT Danbury 
Sales Office, (203) 792-8366 

FL Fort Lauderdale 
Sales Office, (305) 971-7200 
Orlando 
Sales Office, (305) 628-2393 
COl-Ins-Co., (305) 423·7615 
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Intel (cont) 
Vancouver, British Columbia 
L. A. Varah Ltd., (604) 873-3211 

Inti Argentina, Buenos Aires 
S.I.E.S.A., Tel: 35-6784 

Inti Australia 
Auburn, N.S.W. 
Warburton-Frankie (Sydney) Pty. Ltd., Tel: 
648-1711, 648-1381 
Prospect, South Australia 
A. J. Ferguson (Adelaide) Pty. Ltd., Tel: 
269-1244 
South Melbourne, Victoria 
Warburton-Frankie Industries 
West Ryde, N.S.W. 
A. J. Ferguson Electronics, Tel: AC8269-
1244 

Inti Austria, Vienna 
Bacher Elektroische Gerate GmbH, Tel: 
(0222) 83 63 96 

Inti Belgium, Bnrssels 
Inelco Belgium S.A., Tel: (02) 660 00 12 

Inti Denmark, Copenhagen 
Scandinavian Semiconductor, Tel: (01) 93 
50 90 

Inti Finland, Helsinki 
Oy Fintronic AB, Tel: (90) 664 451 

Inti France, Sevres 
Tekelec Airtronic, Tel: (1) 127 75 35 

Inti Germany 
Hamburg 
Jermyn GmbH, Tel: (06434) 6005 
Muenchen 
Electronic 2000 Vertriebs GmbH, Tel: (089) 
434061 
Quickborn-Hamburg 
Alfred Neye Enatachnick GmbH, Tel: 
(04106) (6121) 

Inti Hong Kong, Kowloon 
ASTEC International, Tel: 3-694751 

Inti India, Secunderabad 
Electronics International, Tel: 53211 

Inti Israel, Tel-Aviv 
Eastronics Ltd., Tel: 475151 

InU 'laly 
Milan 
Eledra 3S S.P.A., Tel: (02) 3493041 
Rome 
Eledra 3S S.P.A., Tel: (06) 81 27 290 -
81 27324 
Torino 
Eledra 35 S.P.A., Tel:. (011) 30 97 097 -
3097 114 

Inti Japan 
Tokyo, Chiyoda-ku 
Nippon Micro Computer Co., Ltd., Tel: (03) 
230-0041 
Tokyo, Chuo-Ku 
Ryoyo Electric Corp., Tel: (03) 543-7711 
Yokohama, Midori-Ku 
Pan Electron, Tel: (045) 471-8811 

Inti Korea, Bukchan-Dong Chung-Ku 
Koram Digital 

Inti Netherlands, Amsterdam 
Inelco Nederland, Tel: (020) 934824 

Inti Norway, Oslo 
Nordisk Elektronik (Norge) AIS, Tel: (02) 
5538 93 

Inti Portugal, Lisboa 
Ditram, Tel: 11945313 

Inti South Africa, Pretoria 
Electronic Building Elements, Tel: 78 92 21 

Inti Spain, Barcelona 
Interface, Tel: 301 78 51 

Inti Sweden, Stockholm 
Nordisk Electronik AB, Tel: (08) 248340 

Inti Swilzerand, Zurich 
Industrade AG, Tel: (01) 60 22 30 

Inti United Kingdom 
London 
Rapid Recall Ltd., Tel: (01) 379-6741 
Middlesex 
G.E.C. Semiconductor Ltd., Tel: (01) 904-
9303 
Sevenoaks, Kent 
Jermyn Industries, Tel: (0732) 50144 

Interdesign 
Interdesign 
1255 Reamwood Avenue 
Sunnyvale, California 94086 
(408) 734-8666 . TWX: (910) 339-9374 
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Internatio~al Microcircuits, Inc. 

International Microcircuits Inc. 
3004 Lawrence Expresway. 
Santa Clara, California 95051 
(408) 735-9370 

Intersil 

Intersi!, Inc. 
10900 N. Tantau Avenue 
Cupertino, California 95014 
(408) 996-5000 
TWX: (910) 338-0228 

Specific product information: 
Memory .............................................. (408) 996-5262 
Analog 
Linear ................................................ (408) 996-:5.149 

. Analog Devices .............................. (408) 996-5152 
Discretes: 
FETs Duals, Bipolar ........................ (408) 996-5273 
Timing Devices .............................. (408) 996-5255 

Application engineering: 
Contact Appropriate Product Marketing Depart
ment 

Literature: 
Marketing Service Department ...... (408) 996-P403 

Price and delivery: 
Customer Service Department ........ (408) 996-5137 
Place an order: 
Customer Service Department ........ (408) 996-5137 

Follow-up an order: 
Customer Service Department ........ (408) 996-5137 

All other information: 
Marketing Services Department .... (408) 996-5406 

Sales Offices & Representatives 

AL Huntsville 
K & E ASSOCiates, Inc., (205) 883-9720 

AZ Phoenix 
St,l!rlI~..f(I't1'trt ~~'257-001!J 

CA Carson 
Intersil, Inc., (213) 532-3544 
Cupertino 
Intersil, Inc., (408) 996-5000 
San Diego 
Daniels & Doty Sales, (714) 560-6266 

CO Denver 
Intersil, Inc., (303) 750-7004 
Parker-Webster, (303) 751-2600 

FL Casselberry 
EIR, Inc., (305) 830-9600 
ft. Lauderdale 
Intersile, Inc., (305) 772-4122 

IL Franklin Park 
Dekotech, Inc., (312) 455-5100 
Hinsdale 
Intersi!, Inc., (312) 986-5303 

IN Ft. Wayne 
Delsea Sales, (219) 483-9537 
Indianapolis 
Delesa Sales, (317) 894-3778 

KA Overland Park 
KEBCO 

MA Lexington 
Intersil, Inc., (617) 861-6220 
Waltham 
Carlisle Technical Sales, (617) 870-1456 

MD Glen Burnie 
New Era Sales, Inc., (301) 768-6666 

MI Livonia 
Giesting & Associates, (313) 477-6060 

MN Minneapolis 
Intersil, Inc., (612) 925-1844 

MO Maryland Hgts. 
KEBCO, (314) 576-4111 

MS Corinth 
K & E Associates, (601) 287·5369 

NC Raleigh 
B. T. Funderburk. Inc., (919) 782-3493 

NJ Cherry Hill 
Barrett ASSOCiates, (609) 429-1551 
Englewood Cliffs 
Intersi!, Inc., (201) 567-5585 

NM Albuquerque 
Shelfer-Kahn, (505) 296-0749 

NY East Syracuse 
Nycom, Inc., (351) 437-8343 
Hauppauge 
Components Plus, (516) 231·9200 

OH 

OR 

TX 

UT 

WA 

Can 

AZ 

CA 

eN 

CO 

FL 

GA 

IL 

IN 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

Chagrin Falls 
Crest Comp Sales, (216) 543-9808 
Cincinnati 
Giesting & Associates, (513) 851-7800 
Cleveland 
Giesting & Associates, (216) 621-4240 
Dayton 
Giesting & ASSOCiates, (513) 293-4044 
Intersi!, Inc., (513) 866-7328 
Galion 
Giesting & Associates. (419) 468-3737 
Beaverton 
LD Electronics, (503) 649-8556 or 649-6177 
Dallas 
Southern State Marketing, Inc., (214) 387-
2489 
Intersi!, Inc., (214) 387-0539 
Houston 
Southern State Marketing, Inc" (713) 665-' 
0991 
Salt Lake City· 
Parker Webster, (801) 261-1085 
Woodenville 
LD Electroni'cs, (206) 485-7312 
Brampton, ntario 
Intersi!, Inc., (416) 457-1014 
Montreal, Quebec 
Penryn Electronics Sales, (514) 279-4507 
T,Oronto, Ontario 
(416) 923-9323 

Distributors 

Phoenix 
Liberty Electronics, (602) 257-1272 
Costa Mesa 
Schweber Electronics, (714) 556-3880 
EI Segundo 
Liberty Electronics, (213) 322-8100 
Mt. View 
Elmar Electronics,(415) 961-3611 
San Diego 
Liberty Electronics, (714) 565-9171 
Sunnyvale 
Intermark Electronics. Inc., (408) 738-1111 
Dantmry 
Schweber Electronics, (203) 792-3500 
Hamden . 
Arrow Eectronics, (203) 248-3801 
Commerce City 
Elmar Electronics, (303) 287-9611 
Wheat ridge 
Century Electronics, (303) 424-1985 
Clearwater 
Diplomat/Southland, Inc., (813) 443-4514 
Ft. Lauderdale 
'Arrow Elecrronics, (305) 776-7790 
Hollywood 
Schweber Electronics, (305) 927-0511 
Atlanta 
Schweber Electronics, (404) 449-9170 
Elk Grove Village 
Schweber Electronics, (312) 593-2740 
Indianapolis 
Advent Electronics, Inc., (317) 297-4910 
Billerica 
Kierulff Electronics, Inc., (617) 667-8331 
Waltham 
Schweber Electronics, (617) 890-8484 
Woburn 
Arrow Electronics. (617) 933-8ho 
Baltimore 
Arrow Electronics, (301) 247-5200 
Rockville 
Schweber Electronics, (301) 881-3300 
Farmington . 
Sheridan Sales, (313) 447-3800 
Troy 
Schweber Electronics, (3t3) 583-9242 
Bloomington 
Arrow Electronics, (612) 887-6400 
Eden Prairie 
Schweber Electronics, (612) 941-5280 
Kansas City 
LCOMP, (816) 221-2400 
St. Louis 
LCOMP, (314) 291-6200 
Raleigh 
RESCO, (919) 832-2077 
Moorestown 
Arrow Electronics, (609) 235-1900 
Somerset 
Schweber Electron iCs, (201) 469-6008 
Towata 
Diplomat IPC, Corp. (202) 785-1830 
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Gft. Stone Mountain 

Col-ins-Co., (800) 327-6600 
IA Cedar Rapids 

. Technical .Representatives, (319) 396-5662 
IL Chicago 

Data Electronics, (312) 283-0300 
Oakbrook 
Sales Office, (312) 325·9510 

IN Indianapolis 
Data Electronics, (317) 784-6360 

KS Olathe 
Technical Representatives, (9i3) 782-1177 

MA Chelmsford 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

OR 

PA 

TN 

TX 

UT 

VA 

WA 

Can 

2084 

Sales Office, (617) 256-6567 
Waltham ' 
Computer ~v1arketjng Associates, (617) 890-
1776 
Timonium 
Sales Office, (301) ~52-7742 
Glen White Associates, (301) 252-7742 
Brighton 
Lowery & Associates, Inc., (313) 227-7067 
Southfield 
Sales Office, (313) 353-0920 
Bloomington 
Sales Office, (612) 835·6722 
Minneapolis 
Data Electronics, (612) 786·9666 
Hazelwood 
Technical Representatives, Inc., (314) 731-
5200 
Raleigh 
G~th \AJhita Associates, (919) 787-7018 
Winston·Salem 
Col-ins-Co, (800) 327-6600 
Edison 
Sales Office, (201) 985-9100 
Albuquerque 
BFA Corporation, (505) 292-1212 
las Cruces 
BFA Corporation, (505) 523-0601 
Great Neck 
Measurement Technology, !nc., (516) 482-
3500 
Hauppauge 
Sales Office, (516) 231·3300 
Pittsford 
T·Squared, (716) 381·2551 
Poughkeepsie 
Sales Office, (914)' 473-2303 
Rochester 
Sales Office, (716) 328·7340 
Syracuse 
T·Squared, (315) 463·8592 
Cleveland 
Lev-wry &. Associates, Inc,. (216) 464 .. 8113 

. Dayton 
Sales Office. (513) 890·5350 
Lowry & Associates, Inc" (513) 435·4795 
Euclid 
Sales Office, (216) 289-0101 
Beaverton 
ES/Chase Comp·any, (503) 642-2732 or 228-
2521 
Fort Washington 
Sales Office, (215) 542-9444 
Halboro 
Q.E.D. Electronics, (215) 674-9600 
Pittsburgh 
lowry & Associates, Inc, (412) 922.:~110 
Germantown 
Gleni Wnlte Associates, (901) 754-0483 
Jonesboro 
Glen \'Vhite Associates, (615) 928-0184 
Austin 
Myc'osystems Marketing Inc., (512) 266· 
1750 
Dallas 
Sales Office, (214) 241-9521 
Mycrosystems Marketing Inc., (214) 238-
7157 
Houston 
Mycrosystems Marketing Inc" (713) 783-
2900 
Salt lake City 
BFA Corporation, (801) 466-6522 
lynchburg 
Glen White Associates, (804) 384-6920 
Seatte 
ESI Chase Co., (206) 762-4824 
Ottawa, Ontario 
Sales Office, (613) 232-8576 
Multitek Inc., (613) 825-4553 

Inti 

Inti 

Inll 

Inll 

Inti 

Inti 

Inti 

Inti 

AL 

AZ 

CA 

CO 

CT 

FL 

GA 

IL 

IN 

KS 

MA 

MD 

MI 

Belgium, Brussels 
Sales Offices, Tel: (02) 660 30 10 
Denmark, Copenhagen East 
Sales Office, Tel: (01) 18 20 00 UN 
France, Silic 
Sales Office, Ie: (01) 687 22 21 
Germany 
Stuttgart 
Intel Semiconductor, Tel: (0711) 7351506 MO 
Muenchen 
Intel Semiconductor, GmbH, Tel: (089) 55 
81 41 
Wiesbaden 1 NC 
Intel Semiconductor, GmbH, Tel: (06121) 
74855 
Wiesenweg 
Intel Semiconductor, GmbH, Tel: (06127) NJ 
2314 
Japan, Tokyo 
Saes Office, Tel: (03) 426-9261 
Sweden, Bromma 
Sales Office, Tel: (08) 98 53 90 
Taiwan, Taipei 
Taiwan Automation Co., Tel: (02) 551726-9 
United Kingdom 
Cowley, Oxford 
Sales Office, Tel: (0865) 77 14 31 NM 
Nantwich, Cheshire 
Sales Office, Tel: (0270) 62 65 60 NY 

Distributors 

Huntsvi~e 

Hamilton! Avn.et Electronics, (205) 533-1170 
Pioneer. (205} 837-9300 
Phoenix 
Hamiltonl Avnet Electronics, (602) 275-7851 
Libertyl Arizona, (602) 257-1272 
Costa Mesa 
Avnet Electronics, (714) 754-6111; (213) 
558·2345 OH 
Culver City 
Hamilton Electro Sales, (213) 558·2121 
EI Segundo 
Uberty Electronics, (213) 322·8100; (714) 
638-7601 
Irvine 
Cramer/Los Angeles, (714) 979-3000 
Mountain View 
Elmar Electronics, (415) 961-3611 
Hamiltonl Avnet Electronics, (415) 961-8600 
San Diego I OK 
Hamiltonl Avnet Electronics. (714) 279·2421 
Liberty/San Diego, (714) 565·9171 
Sunnyvale 
Cramer/San FranCiSCO, (408) 739-3011 
Commerce City 
Elmar/Denvei, (303) 287-9611 
Denver 
Hamilton/Avnet Electronics, (303) 545-1212 
Geo~getown 

Hamiltonl Avnet Electronics, (203) 762-0361 
North Haven 
Cramer/Connecticut, (203) 239·5641 
Norwalk 
Harvey Electronics, (203) 853-1515 
ForI lauderdale 
Hamilton/Avnel Electronics, (305) 971-2900 
Hollywood 
Cramer/E.W, Hollywood, (305) 923-8181 
Orlando 
Cramer/E.W. Orlando, (305) 894·1511 
Pioneer, (305) 859·3600 
Norcross 
Cramer, (404) 448·9050 

OR 

PA 

TX 

UT 

Hamiltonl Avnet Electronics, (404) 448-0800 
Mt. Prospect WA 
Cramer/Chicago, (312) 593·8230 
Schiller Park .. 
Hamilton/Avnet Electronics, (312) 678-6310 
Indianapolis WI 
Pioneer/Indiana, (317) 849-7300 
lenexa 
Hamilton/Avnet Electronics, (913) 888-8900 
Newton 
Cramer Electronics, Inc., (617) 969-7700 
Woburn 
Hamiltonl Avnet Electronics, (617) 933-8000 
Baltimore 
Hamil:onl Avnet, (301) 796-5684 
Gaithersburg 
Cramer/E.W. Washington, (30i) 948-0110 I 
Pioneer IWashington, (301) 948-0710 
Farmington 
Sheridan Sales Co., (313) 477·3800 I 

Can 

Livonia 
Hamiltonl Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525·1800 
Edina 
Cramer/Sonn, (612) 835·7811 
Hamilton/Avnet Electronics, (612) 941-3801 
Minneapolis 
Industrial Components, (612) 831·2666 
Florissant 
Sheridan Sales Co., (314) 837·5200 
Hazelwood 
Hamilton'/ Avnet Electronics, (314) 731·1144 
Greensboro 
Pioneer/Carolina. (919) 273-4441 
Winston-Salem 
Cramer Electronics, (919) 725-8711 
Cedar Grove 
Hamilton/ Avnet Electronics, (201) 239·0800 
Cherry Hill 
Cramer/Pennsytvania, Inc., (609) 424-5993 
Fairfield 
Harvey Electronics, (201) 227-1262 
little Falls 
Cramer/New Jersey, (201) 785-4300 
Mt. laurel 
Hamilton/ Avnet Electronics, (609) 234-2133 
Albuquerque 
Hamilton/ Avnet Electronics, (505) 765·1500 
E. Syracuse 
Cramer/Syracuse, (315) 437-6671 
Hamilton/Avnet Electronics, (315) 437·2641 
Hauppauge 
Cramer/Long Island, (516) 231-5600 
Rochester 
rr»mAr I R,.,r-h<> <:tAr 171 R\ ?7,,_nQnn 

H~~'iit;~i A~~~i'E i~~~~t-;;i;;, -(71-i)-442-7820 
Westbury 

,Hamillon/Avnet Electronics, (516) 333-5800 
Woodbury 
Harvey Electronics, (516) 921-8700 
Beachwood 
Sheridan Sales Co., (216) 831·0130 
Cincinnati 
Sheridan Sales Co., (513) 761-5432 
Cleveland 
Cramer/Cleveland, (216) 248-8400 
Hamilton/Avnet ElectrO!1ics, (216) 461-1400 
Pioneer/Cleveland. (216) 587-3600 
Dayton 
Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer/Dayton, (513) 236-9900 
Tulsa 
Components SpeCialties, Inc., (918) 664-
2820 
Portland 
Almac/Stroum Electronics, (503) 292·3534 
Horsham 
Pioneer/Delaware, (215) 674-5710 
Pittsburgh 
Pioneer/Pittsburgh, (412) 782-2300 
Sheridan Sales Co., (412) 244·1640 
Austin 
Component Specialties, Inc., (512) 459-
3308 
Dallas 
Cramer Electronics, (214) 661·9300 
Component SpeCialties, Inc., (214) 357-
6511 
Hamilton/Avnet Electronics, (214) 661·8661 
Houston 
Component Specialties, Inc" (713) 771-
7237 
Hamilton/Avnet Electronics, (713) 780·1771 
Salt Lake City 
Hamilton/ Avnet Electronics, (801) 972·2800 
Bellevue 
HamiltorVAvnet Electronics, (206) 746-8750 
Seattle 
Almac/Stroum Electronics, (206) 763·2300 
New Berlin 
Hamilton/Avnet, (414) 784·7510 
Calgary, Alberta 
L A. Varah Ltd" (403) 276·8818 
Downsville, Ontario 
Zentronics, (416) 635-2822 
Mississauga, Ontario 
Hamilton/Avnet Electronics, (416) 677-7432 
Ottawa, Ontario 
Hamilton/Avnet Electronics, (613) 226-1700 
Zentron ics, (613) 238·6411 
Montreal, Quebec 
Zentronics, (514) 735-5361 
St. Laurent, Quebec 
Hamilton/Avnet Electronics, (514) 331·5443 
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Houston 
Hamilton/Avnet Electronics, (713) 526-4661 
Weatherford, (713) 688-7406 

UT Salt Lake Cit)' 
Callron Electronics, (801) 487-7451 
Hamillon/ Avnet Electronics, (801) 972-2800 

WA Bellvue 
Hamilton/ Avnet Electronics, (206) 746-8750 
Seattle 
Weatherford, (206). 243-6340 

WI Milwaukee 
Semiconductor Specialists, (414) 257-1330 
New Berlin 
Hamilton/Avnet Electronics, (414) 784-4510 

Can Montreal, 'Quebec 
CESCO Electronics Ltd., (514) 735-5511 
Toronto, Ontario 
Westburne Industrial Enterprises, (416) 
789-4181 
Winnipeg, Manitoba 
Cam-Gard Supply, Ltd., (204) 786-8481 

Lambda 

Lambda 
515 Broad Hollow Road 
Melville, New York 11746 
(516) 694-4200 
TWX: (510) 224-6484 

Sales Offices & Representatives 

CA Carson 
Lambda, (213) 537-8341 
Sunn)'vale 
Lambda, (408) 738-2541 

CO Denver 
Lambda, (303) 779-9561 

FL Largo 
Lambda, (813) 596-5151 

fl Artlngton HeIghts 
Lambda, (312) 593-2550 

MA Lexington 
Lambda, (710) 326-7558 

MN Minneapolis 
Lambda, (612) 935-6194 

NY Melville 
Lambda, (516) 694-4200 
Poughkeepsie 
Lambda, (914) 297-4800 
Rochester 
Lambda, (716) 454-6770 

OH Cleveland 
Lambda, (216) 585-7808 
Lambda, Enterprise 2-183 

TX Dall~s 
Lambda, (214) 341-5130 
Houston 
Lambda, (713) 464-6554 

Can Pointe-Claire, Quebes 
Veeco Lambda Ltd., (514) 697-6520 
Toronto, Ontario 
Veeco Lambda Ltd., (416) 486-0794 

Inti England, High Wycombe, Bucks 
Lambda Electronics, Tel: High Wycombe 
36386/7/8 

Inti France, Gometz Ie Chatel 
Lambda Electronique SA, Tel: 012-1487 

Inti German)" Achem 
Lambda Netzgerate GmbH., Tel: 078-41-
5527 

Inti Israel, Tel Aviv 
IsLambda Electronics Ltd., Tel: 240-672 

Inti Japan, Yokohama 
Pan Electron Inc., Tel: 045-471-8811 

InU Mexico 
Mexitek, SA, Tel: 5-36-09-10 or 5-43-03-
77· 

Inti Singapore, Senbawang 
Electronic & Engineering (Pte.) Ltd., Tel: 
2570211, 591141 Ex. 5201 

LSI Computer Systems 

LSI Computer Systems, Inc. 
1235 Walt Whitman Road 
Melville, New York 11746 
(516) 293-3850 
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MANUFAcTURERS &. DISTRIBUTORS DIRECTORY 

Specific product information: 
Ronald P. Colino .............................. (516) 271-0400 

Application engineering: 
Ronald P. Colino 

Literature: 
Shari Chassen 

Price and delivery: 
Shari Chassen 

Fotlow-up an order: 
Vicki Acevedo 

Samples: 
Ronald P. Colino 

All other information: 
Ronald P. Colino 

Sales Offices & Representatives 
AZ Scottsdale 

Verein Corporation, (602) 948-3571 
CA Santa Clara 

Fischer Associates, (4Q8) 733-7350 
San Diego 
MESA, (714).278-8021 

IL Bellwood 
Fiat Engineering Associates, (312) 547-
6200 

MD Fulton 
Gans, Fryling, & Pugh, Inc., (301) 837-6311 

NH Merrimack 
Mech-Tron Company, (603) 424-5300 

NJ Wallington 
Comp-Tech Sales, (201) 935-5454 

NY New H)'de Park 
Comp-Tech Sales, (516) 593-2628 
Penfield 
Barthel Enterprises, (716) 377-3018 

OH Cleveland 
Components, Inc., (216) 243-9200 

TX Houston 
Jackson Arnold Company, (713) 783-9522 

Inti Argentina, Buenos Aires 
Nucles, Tel: 46-9549 

Inti Japan, Tokyo 
Corton Trading Company, Tel: (93) 
49907141/2 

Master Logic Corp. 

Master Logic Corporation 
716 E. Evelyn 
Sunnyvale, CA 94086 
(408) 732-7777 

Specific product information: 
Stephen R. Allen 

Application engineering: 
Stephen R. Allen 

Literature: 
Stephen R. Allen 

Price and delivery: 
Stephen R. Allen 

Follow-up an order: 
Stephen R. Allen 

All other Information: 
Charles A. Allen 

Micro Components 

Micro Components Corp. 
99 Bald Hill Road 
Cranston, Rhode Island 02920 
(401) 463-6000 
TWX: (710) 381-1757 

Sales Offices & Representatives 
AL Huntsville 

20th Century Marketing, (205) 772-9237 
AZ Phoenix 

Toward Engineering Assoc., (602) 955-3193 
CA Palos Verdes Estates 

Vedax, (213) 378-3685 
San Diego 
The Rep Company; (714) 292-9001 

CO Littleton 
The McCarthy Co., (303) 773-8643 

FL Hollywood 
AP ASSOCiates, (305) 987-6720 
Orlando 
AP Associates, (305) 398-2816 
Tampa 
AP Associates, (813) 886-2457 

IL 

IN 

KS 

MA 

MI 

MO 

NC 

NY 

OH 

PA 

TX 

VA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Chicago 
M and S Sales, (312) 992-1053 
Indianapolis 
Electro Reps., Inc., (317) 255-4147 
Shawnee Mission 
Florence and Meyer, Inc., (913) 722-5210 
Wichita 
Florence and Meyer, Inc .. (316) 838-7226 
Westboro 
Technical Marketing Services, (617) 366-
8462 
Ann Arbor 
O-M Sales, Inc., (313) 973-9450 
Kirkwood 
Florence and Myer, Inc., (314) 822-2629 
Fayetteville 
ZIM-TEK, (919) 485-2304 
Hempstead 
Kahgan Sales Corp., (516) 538-2300 
Rochester 
Milton C. Mathews Co., (716) 271-1910 
Cincinnati 
Makin Assoc., (513) 871-2424 
Cleveland 
Makin Assoc., (216) 464-4330 
Paoli 
Stitzer Associates, (215) 644-5500 
Dallas 
West & Associates, Inc., (214) 661-9400 
Lynchburg 
J. A. Griffin' Co., (804) 384-5236 
Don Mills, Onto 
J-Tronics, (416) 429-6324 
France, SeYres 
Tekelec Airtronic, Tel: (1) 626-02-35 
India, Hyderbad 
S. Venkaf RAO 
Italy, Milano 
Skylab, S.R.L., Tel: (02) 688-38-06 
Japan, Tokyo 
Nippon Imex., 321-4415 
Taiwan, Taipei 
Sinoca Enterprise, 515864 
West Germany 
Tublgen 
Matronic Electronics Vertriebs 
7073-24331 
Uberlingen 

, Intersecos Electronic Bautelle Co. 

Micropac Industries 

Micropac Industries, Incorporated 
905 East Walnut Street 
Garland, Texas 75040 
(214) 272-3571 
TWX: (910) 860-5186 

All other information: 
All Inquiries: Marketing Department 
............... : .............................................. ext. 20, 21, 24 

Sales Offices & Representatives 

AZ Tempe 
Argus Sales, (602) 967-8709 

CA Los Altos 
- Stout-Loeswick, Inc., (415) 948-3256 

Palo Alto 
Western International Trade Corp., (415) 
321-1240 
San Diego 
Mesa Engineering & Sales, (714) 278-8021 
Santa Ana 
Rical Associates, (714) 557-6543 

CO Parker 
Component Sales, Inc., (303) 841-2650 

IL Des Plaines 
Janus, Incorporated, (312) 298-9330 

MA Burlington 
Contact Sales, Inc., (617) 273-1529 

MN St. Paul . 
Magner & Associates, (612) 483-0656/57 

NJ Ridgefield 
Rical Associates, (201) 945-5250 

NY Syracuse 
T·2 Electronics, (315) 463-8592 

NC Greensboro 
L & 0, Inc., (919) 292-3201 

OH Centerville 
Charles V. Clark, (513) 435-3000 
Cleveland 
Def Steffen & Asoc iates, (216) 461-8333 
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NM 

NY 

OH 

PA 

TX 

UT 

WA 

WI 

Inti 

Inti 

Inti 

Inti 

Inti 

IntI 

Inti· 

. Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 
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Albuquerque 
C'~ntury Electronics, (505) 292-2700 
Binghamton 
Harvey Federal Electronics, (607) 748-8211 
Farmingdale 
Arrow Electronics, (516) 694-6800 
Hauppague 
Components Pius, inc., (516) 231-9200 
Rochester 
Schweber ElectroniCS, (716) 461·4000 
Westbury 
SchwE'ber E!€'ctfonics, (5i6) 334.7.174 
Beachwood. 
SChweber Electron ICS, (216) 464·2970 
Dayton 
Arrow Electronics, (513) 253-9176 
Cincinnati 
Sheridan Sales, (513) 761·5432 
Horsham 
Schweber Electronics, (215) 441-0600 
Pittsburgh 
Sheridan Sales, (215) 244·1640 
Dallas 
Schweber Electronics, (214) 661-5010 
I-!ouSIQn 
Sthweber Electron ics, (713) 784·3600 
Salt Lake City 
Century Electronics, (801) 972-6969 
Bellevue 
L!lJerty E!ectronics, (206) 453-8300 
Oak Creek 
Arrow Electronics, (414) 764-6600 
DQwnS\li~w 

Zentronics, Ltd .. (416) 635-2822 
. Montreal, Quebec 
Zentronics, Ltd., (514) 735-5361 
Ottawa 
Zentronics, ltd, (613) 238-6411 
Vancouver. British Columbia 
B.A.E .. Ind.-E:ec., Ltd., (604) 687·2621 
Australia, Oakleigh, Victoria 
R&D Electronics Ply. Ltd., Tel: 288-8232! 
8262 
Austria, Vienna 
Rieger GmbH, Tel: (0222) 73-46-84-0 
Belgium, Brussels 
AUf/ema-Europe, Tel: 02-5236295 
Denmark, Copenhagen 
E. V. Johanssen Electronik A-S, Tel: 45-1-
839022 
Finland, Espoo 
Nabla Elektrorlikka Oy, Tel: 90·462829 
France. Sevres 
Tekelec-Airtronic, Tel: (1) 027-75-35 
Holland, The Netherlands 
Ad A.'!r!tl!,,!,,~_f=,u·n..,.o To!· f'ltf\ A.r'A.~.,.n 
Ho~g Ko~g: K-O~I;;~ . ~" v 'v ~ ,"'" v 

S.S./.-Far East ltd., Tel: 3-672112-3 
India, Bombay 
Zenith Electronics, Tel: 367717 
India 
U.S. Office, Palo Alto, California 
Fegu Electronics, Tel: 415-493-1788 
Israel, Tel-Aviv 
R. N. Electronics, Tel: 471659 
Italy, Milano 
Auriema Italia SRL, Tel: 02-430602 
Japan, Tokyo 160 
Interoix Inc., Tel: 369-1101 
Korea, Seoul 
Caduceus Ltd., Tel: 777-2325 
u.S. Office. Palo Alto, Caiiiornia 

,Centaufl Trading Company, Tel: 415·493-
0813 
New Zealand 
Delphi industries Ltd., Te!: Auckland 574-
258 
Norway, Oslo 
Hans H. Schive A!S, Tel: 557692 
Poland 
U.S. Office, Racine, Wisconsin 
International Business Systems, Tel: 414-
634-2328 
Singapore 
General Engineers Corp. Pty. Ltd. Tel: 
333641, 333651 
South Africa 
Electronic Bldg., Elements Pty. Ltd., Tel: 
78-9221/6 
South America 
U.S. Office, Mountain View, California 
Intectra, Tel: 415-967-8818 

Inti 

Inti 

Inti 

Inti 

Inll 

Spain, Madrid 
Hispano Electronica SA, Tel: 619 41 08 
Sweden 
Svensk Telelmport AS, Tel: 08-751 04 75 
Switzerland, Zurich 
Lnser & Electronic-Equipment, Tel: 01 55 
33 30 
Taiwan, Taipei 
Enterprex Corporation, Tel: 5318375-8 
Thailand, BI)I1gi(ok 
Solid SUPPly Centre (SSC), Tel: 519889 

i ITT Semiconductors 

I 

I 

I 

I 

ITT Semiconductors 
U.S. Division 
74 Commerce Way 
Woburn, Massachusetts 01801 
(61l) 935-7910 
TWX: 710-342-0764 

Specic product information: 
Product marketing 
Digital .......................................................... ext. 247 
Consumer .................................................... ext. 247 
Linear _ .. , ..... , ..................... , ..... ; ...... " ..... ext. 233 
Automotive .................................................. ext. 233 

Application engineering: 
Contact appropriate Product Marketing Depart
ment 

Literature: 
Use address above for mail inquiries 

Price and delivery: 
See !ist for sales offices 

Place an order: 
See jist ior sales offices 

Follow·up an order: 
Customer Service ...................................... ext. 

All other information: 
Public Retations ........................................ ext. 

254 

230 

Sales Offices & Representatives 
CA Encino 

ITT Semiconductors, 
Palo Alto 

(213) 995-1571 

(415) 961-5265 I 
I 

GA 

) IL 

ITT Semiconductors, 
Tucker 
ITT Semiconductors, 
Schaumburg 

(404) 939-6715 

I 
MA 

NY 

OH 

PA 

TX 

Can 

Inti 

AL 

AZ 

CA 

CO 

CT 

ITT Semiconductors, 
Lexington 
ITT Semiconductors, 
Liverpool 
ITT Semiconductors, 
Centerville 

(312) 884-0990 

(617) 861-0880 

(315) 451-5980 

!TT Sem:conducto!"$, (513) 435-3750 
Wayne 
ITT Semiconductors, (215) 688-6990/1/2/3 
Dallas 
ITT Semiconductors, (214) 243·7851 
Mississauga, Ontario 
ITT Semiconductors, (416) 625-9022 
Japan, Tokyo 
ITT Far East & Pacic, Inc., Tel: 347-8817 

Distributors 
Huntsville 
Hamilton/Avnet Electronics, (205) 533-1170 
Phoenix 
HamiitonlAvnet Electronics, (602) 275-7851 
Weatherford, (602) 272-7144 
Costa Mesa 
Avnet Electronics, (213) 558-2287 
Culver City 
Hamiltonl Avnet Electronics, (213) 558-2020 
Mountain View 
HamIlton! Avnet Electronics, (415) 961·7000 
Palo Alto 
Weatherford. (415) 493-5373 
San Diego 
Hamiltonl Avnet Electronics, (714) 279·2421 
Intermark, (714) 453-9005 
Woodland Hills 
Semiconductor Concepts, (213) 884·4560 
Denver 
Hamilton/Avnet Electronics, (303) 534·1212 
Englewood 
Weatherford, (303) 761·5432 
East Haven 
JV Electronics Co., Inc., (203) 469-2321 
Georgetown 
Hamilton! Avnet Electronics, (203) 762·0361 

FL 

GA 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

MA 

MD 

NJ 

NM 

NY 

OH 

PA 

SC 

TX 

Clearwater 
Diplomat/Scotland, (813) 443-4514 
FI. Lauderdale 
Hami Iton/ Avnet Electron iCs, (305) 971-2900 
NRC E!ectronics, (305) 792-3610 
Norcross 
Hamilton! Avnet Electronics, (404\ 448·0800 
Des Plaines 
Edmar Electronics, (312) 298·8580 
Elmhurst 
Semiconductor Specialists, (312) 279·1000 
Schiller Park 
Hamilton/ Avnet Electronics, (312\ 678-6310 
Indianapolis 
Semiconductor SpeCialists, (3171 243-8271 
Sheridan Sales Co., (317) 297·3146 
Lenexa 
Hamilton/ Avnet Electron iCB, (913) 888-8900 
Burlington 
Milgray Electronics, (617) 272·6800 
Semiconductor Specialists, (617) 272-1610 
Framingham 
Cadence Electronics/Comp. Plus, (617) 
235-1282 
Newton 
Green-Shaw, (617) 969-8900 
Woburn 
Hamilton! Avnet Electronics, (617)933-8000 
Baltimore 
RESCO/BALTIMORE, (301) 823-0070 
Beltsville 
RESCO/WASHINGTON, (301) 937-5890 
Columbia 
Technico, (301) 461-2200 
Hanover 
Hami Itonl Avnet Electronics, (301) 796·5684 
Farmington 
Semiconductor Specialists, (313) 478-2700 
Sheridan Sales Co., (313) 477·3800 
Livonia 
Hamilton/Avnet Electronics, (313) 522·4700 
Edina 
Hamilton! Avnet Electronics, (612) 941-3801 
Minneapolis 
Hallmark Electronics, (612) 884-.9056 
Semiconductor Specialists, (612) 854-8841 
Hazelwood 
Hamilton/Avnet Electronics, (314) 731·1144 
Semiconductor SpeCialists, (314) 731·2400 
Kansas City 
Semiconductor Specialists, (816) 452'-3900 
Raleigh 
RESCO, (919) 832·2077 
Cedar Grove 
Hamiltonl Avnet Electronics, (201) 239-0800 
Mt. Laurel 
Hamilton/ Avnet Electronics, (609) 234-2133 
Totowa 
IPC/Diplomat, (201) 785-1830 
Albuquerque 
Hamilton/ Avnet Electronics, (505) 765-1500 
Binghamton 
Harvey Electronics, (607) 748·8211 
East Syracuse 
Hamilton/Avnet EleCtronics, (315) 437·2642 
Freeport 
Milgray Electronics, (516) 546-6000 
Plainview 
AC I., (516) 293·6630 
Rochester 
Hamilton/Avnet Electronics, (716) 442-7820 
Westbury, L. I. 
Hamilton/ Avnet Electronics, (516) 333-5800 
Beechwood 
Sheridan Sales Co., (216) 831-01;30 
Cincinnati . 
Sheridan Sales Co., (513) 761·5432 
Cleveland 
Hamilton/ Avnet ElectroniCs, (216) 461·1400 
Dayton 
Hamilton/Avnet Electronics, (513) 433-0610 
Semiconductor SpeCialists, (513) 278-9455 
Sheridan Sales Co., (513) 223·3332 
Pittsburgh 
Semiconductor Specialists. (412) 781-8120 
Sheridan Sales Co., (412) 244-1640 
Philcidelphia 
ALMO Electronics Corp., (215) 698-4000 
Greenville 
Hammond Electronics, Inc., (803) 233-4121 
Dallas 
Hamilton! Avnet ElectroniCS, (214) 661 ,8661 
Quality Components, (214) 387·4949 
Weatherford, (214) 243·1571 
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Micropac Industries (cont) 

Dayton 
Del Steffen & Associates, (513) 848-4102 

OR Portland 
Northwest Marketing Associates (503) 297-
2581 

PA Meadowbrook 
J. H. Wolf Associates, (215) 947-3215 

TX Dallas 
Electronic Marketing Co., (214) 241-6914 

WA Bellevue 
Northwest Marketing Assooiates, (206) 
455-5846 

Inti England, London 
Walmore Semiconductor 

Inti France, Patis 
Comptoir Commercial D'importation 

Inti Germany, Munchen 
Nucetron Vertriebs-GmbH 

Inti Switzerland, Zurich 
• Egli-Fischer & Co., Ltd. Zurich 

Micro Networks 

Micro Networks Corporation 
324 Clark Street 
Worchester, Massachusetts 01606 
(617) 852-5400' 

Specific product information: 
Arthur Berg .................................................. ext. 219 

Application engineering: 
Arthur Berg .................................................. ext. 219 

Literature: 
Jack Cutone ................................ ext. 220, 221, 222 

Price and delivery: 
Jack Cutone .:: ............................. ext. 220, 221, 222 

Follow-up an order: 
Jack Cutone ................................ ext. 220, 221, 222 

All other Information: 
John Munn .................................................. ext. 225 

Safesomees &. Representatives 
AR Tempe 

Sedco Sales, Inc., (602) 968-7791 
CA Canoga Park 

Caifornia Electronic Marketing, Inc., (213) 
884-7867 
Mountain View 
Leddy Associates, (415) 969·6313 
Santa Ana 
California Electronic Marketing, Inc., (714) 
835-2702 

CO Parker 
Technology Marketing Associates, (303) 
841-3435 

CT Easton 
John E. Boeing, fnc., (800) 225-1333 

FL Winter Park 
Young & Lawrence, (305) 647-6929 

HA Honolulu 
. Aloha Associates, (808) 841-1575 

IL Elk Grove Village 
Oasis Sales Corporation, (312) 640-1850 

IN Fort Wayne 
T. X. Sales, Inc., (219) 489-4447 

10 Davenport 
Ensco-Rep, fnc., (319) 386-6600 

KS Overland Park ; 
Ensco-Rep, Inc., (913) 381-7557 

MA Lexington 
John E. Boeing, Inc., (617) 862-2500 

MD LUlhervlle 
Houck Associates, (301) 296-6021 

MI Detroit 
Rathsburg Associates, Inc., (313) 882-1717 

MN MinneapoliS 
Beta Engineering Corporation, (612) 546-
2215 

MO St. Louis 
Ensco-Rep, Inc .. (314) 567-3935 

NM Albuquerque 
Technology Marketing ASSOCiates, (505) 
298-4321 

NY East Syracuse 
Nycom, Inc" (315) 437-8343 
Jamaica 
S-J Sales Associates, (212) 291-3232 

OH Chagrin Falls 
Midwest Marketing Associates, (216) 247-
6655 
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MANUFACTURERS & DISTRIBUTORS 

PA 

TX 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Dayton 
Midwest Marketing Associates. (513) 433-
2511 
King of Prussia 
Rivco, Inc., (215) 265-5211 
Dallas 
J. Clay Company, (214) 350-1281 
Seattle 
Datacom Associates, (206) 285-2525 
Ontario 
Oakville, Haltronics, Ltd., (416) 844-2121 
Australia, Adelaide 
Prospect, A. J. Ferguson Pty. Ltd., 
269-1244 

Tel: i 
Austria, Vienna 
Kapla Elektronik, Tel: 43-48-122 
Belgium; Brussels 
I.S.I., Tel: 02/660-13.56 
Denmark, Silkeborg 
Ernie and Co. AIS, Tel: (06) 836211 
England, Weybridge, Surrey 
Pascali Electronics, Ltd., Tel: Weygridge 
51317 
Finland, Espoo 
Nabla Elektroniikka OY, Tel: 90-46 28 29 
France, Sevres 
Tekelec, Tel: (1) 027 7535 
Germany, Munchen 
Tekelec Airtronic, Tel: (089) 594 621 
Greece, Athens 
Mr. Theodore D. TZitzinias, Tel: 942 4071 
India, Bombay 
Hind Ind'i & Mercantile Co. Private, Ltd., 
Tel: 373 544 
Israel, Tel-Aviv 
R. N. Electronics, Tel: 03-471032 
Italy, Mlfano 
Microelit'S.R.L., Tel: 479487 
Japan, Tokyo 
Intetnix, Tel: (03) 369-1101 
Netherlands, Breda 
Indelec B.V., Tel: 076-142333 
Norway, Oslo 

I 
I 

Inti 
Scancopter AS, Tel: 02-6944 90 I 
Spain, Madrid I 

Inti 

Inti 

Inti 

Compania Electronica de Tecnicas Appli· 
caoCiS S.A., Tei; 2S4-S& 3\ 
Sweden, Vallingby 
Scancopter AB, Tel: 08/38 00 65 
Switzerland, Zurich 
Telemeter Electronic AG, Tel: 01/25 78 72 
Taiwan; Tapel 
Tai I Trading Co., Ltd., Tel: 393 6111 

Micro Power Systems 

Micro Power Systems 
3100 Alfred Street 
Santa Clara. California 95050 
(408) 247-5350 
TWX: (910) 338-0154 

Mitel Semiconductor 

Mitel Semiconductor Inc. 
18 Airport Blvd. 
Bromont, Quebec, Canada, Joe 110 
(514) 534-2321 
Telex: 05-267474 

Specific product information: 
Siltek CMOS .................................. Armand Poirier 
Telecommunication LSi .................. Tam Nguyen 

Application' engineering .................... Tam Nguyen 
Literature .......................................... Wendy Hartley 
Place an order: 
See list of sales offices" representatives and 
distributors. 

Follow-up an order ........................ Armand POirer 
All other Information: .......................... John Reeve 

Sales Offices & Representatives 
AZ Glendale 

Nacoma, (602) 834-6549 
CO Boulder 

R. G. Enterp{ises, (303) 447-9211 
CT Orange 

Contact Sales, (203) 932-5656 
FL Lighthouse Point 

R. C. Simon. (305) 941-2757 
IL Elk Grove Village 

Sieger Assoc., (312) 956-0963 

MA 

NJ 

NY 

TX 

VA 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

InU 

Inti 

Inti 

Inti 

CA 

. IL 

IN 

MD 

MA 

NJ 

NM 

NY 

OH 

TX 

Burlington 
Contact Sales, (617) 273-1520 
Haddonfield 
Mesa Technical Assoc., (609) 429-9531 
Ogdensburg 
Mite! Semiconductor, (315) 393-1212 
Valley Cottage 
L.R.C. Assoc., (914) 634-7973 
North Syracuse 
PreCision Sales, (315) 458-2223 
Dallas 
W. Reese Assoc., (214) 638-6575 
Houston 
W. Reese Assoc., (713) 621-3134 
Arlington 
Mitel Semiconductor, (703) 243-1600 
Tukwila 
General Electronics, Inc., (206) 575-4030 
Montreal, Quebec 
Mitel Semiconductor, (514) 534-2321 
Ottawa, Ontario 
Mitel SemicondUC,tor, (613) 592-2122 
Toronto, Ontario 
Haltronics, (416) 844-2121 
Vancouver, B.C. . 
Memco, (604) 943-3552 
Australia 
R&D Electronics, 288-8232 
Austria, Vienna . 
Bacher Elektronische,022-837152 
England, London 
Mitel Semiconductor, 0753-28154 
England, Lond 
Collective Components, 02813-88339 
Belgium, Brussels 
.Sotronic, 735-97-91 
Finland, Helsinki 
Yleiseletroniika Oy 90-558-841 
France, Sevres J 

Tekelec Airtronic, 626-92-35 
Germany, Munich 
Atlantik 089-7853165 
Ireland, Shannon 
Mitel Semiconductor, 061-61433 
Italy. Milan 
Metroe feUron ica 546-26-41 
Japan, Tokyo 
lEE Corp., (03) 585-2333 
Norway. Strommen 
Intelco, (472) 70 22 72 
Switzerland, Zurich 
Dimos, 01-62-61-40 

Distributors 

Los Angeles 
Energy Electronic Products, (213) 670-7880 
Santa Clara 
Recoil Electronics, (408) 984-0400 
Newport Beach 
Semicomp Corp., (714) 833-3070 
Sunnyvale 
Semicomp Corp., (408) 736-2330 
San Diego 
Semicomp Corp., (714) 560,0373 
Des Plaine • 
Edmar Electronics, (312) 298-8580 
Indianapolis 
Sheridan Sales, (317) 547-7777 
Baltimore 
Radio Electric Service Company, (301) 
823-0070 
Burlington: 
Zeu,s Components, Inc., (617) 273-0750 
Little Falls 
DiplomatllPC Corp., (516) 921-9373 
Springfield 
Federated Purchaser, (201) 376-8900 
Albuquerque 
Century ElectroniCS. Inc., (505) 292-2700 
Long Island 
Components Plus, (516) 231-9200 
West Babylon,' Long Island 
Delmar Electronics, (516) 420-1234 
Rochester 
Rochester Radio, (716) 454-7800 
Rome 
Rome ElectroniCS, Inc., (315) 337-5400 
Elmsford 
Zeus Components, Inc., (914) 592-4120 
Cincinnati: 
Sheridan Sales Co., (513) 761-5432 
Dallas 
K: A. Electronic Sales, (214) 634-7870, 
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Mitel sem'-i-c-on-d-uctor-:o~ 
UT Salt Lakt City - I 

Century ElectronIcs, (801) 487-8551 I 
WA Tukwila MI 

General Electronics, (206) 243-5141 
WI M~u~: MN 

Lakeview Electronics, (414) 377-8250 
Can Montreal, Quebec MO 

Future Electronics, ('514) 735·5775 
Vancouver, B.C. NJ 
Future Electronics, (604) 261-1335 
Vancouver. B.C. NY 
Conti Electronics, (604) 324-0505 

Mitsubishi Electric Corp. 

Mitsubishi Electric Corp. 
Mitsubishi Denki Bldg. 
Marunollchi, Tokyo 
Post Code 100. Japan 
Tel: (03) 218-3473 
Cable: MELCO TOKYO 

Melco Sales, Inc. 
?SQQ Main St 
Irvine, CA 92714 

Melco Sales, Inc. 
7045 North Ridgeway Ave. 
Linconwood, Illinois 60645 
(312) 973-2000 

Melco Sales, Inc. 
3030 East Victorle Street 
Compton, California 90221 
(213) 537-7132 

Monolithic Memories, Inc. 

Monolithic Memories, Inc. 
1165 East ArQues' Avenue 
Sunnyvale, Ca. 94086 
(408) 739·3535 
TWX: (910) 329-9229 

AL 

AZ 

CA 

CO 

CT 

FL 

GA 

IL 

IN 

10 

KA 

",0 

MA 

2088 

Sales Offices & Representatives 
Huntsville 
REP, Inc, (205) 881-9270 
Scottsdale 
Summit Saies, (602) 994-4587 
Culver City 
Beslron les, (213) 870·9191 
Garden Grove 
Wayne Caraway, (714) 556-1216 
HUl'!ti"gtQn Bettc" 
Dick Siemiatkowski, (714) 556·1216 
Laguna Hills 
Bill Black, (714) 556·1216 
Mountain View 
Thresum Associates, (415) 965·9180 
Santa Clara 
Jim Rapaich, (408) 988-2265 
San Diego 
Littlefield &. Smith, (714) 455·0055 
Wheatridge 
Waugaman Associates, (303) 423-1020 
North Haven . 
Comp Rep Associates, (203) 239-9762 
Clearwater 
Dyne-A-Mark, (813) 441-'4702 
Fort Lauderdale ' 
Dyne-A-Mark, (305) 771-6501 
Altamonte Springs 
Dyne·A-Mark, (305) 831-2097 
Tucker 
Rep, Inc, (404) 938·4358 
Naperville 
Sal Graziano, (312) 961-9200 
Rolling Meadows 
Sumer, (312) 394·4900 

. Indianapolis 
Eleciro Reps, (317) 255·4147 
Cedar Rapids 
S & Sales, (319) 393-1845 
Olathe 
Rush and West, (913) 764·2700 
Baltimore 
Monolithic Sales, (301) 296-2444 
Rockville 
Monolithic Sales, (301) 340-2130 
Andover 
Stan Karandanls, (617) 475-8883 

NC 

OH 

OR 

PA 

TN 

TX 

UH 

WA 

WI 

Can 

Al 

AZ 

CA 

CO 

CT 

Fl 

IL 

Framingham 
Russ French, (617) 655-7070 
Needham Heights 
Comp Rep A!3sociates, (617) 444-2484 
Grosse Point 
Greiner Associates, (313) 499-0188 
Minneapolis 
Nortec Sales, (612) 835-7414 
Ballwin 
Rush and West, (314) 394-7271 
Teaneck 
R. T, Reid Assoc., (201) 692-0200 
Rochester 
L-Mar Associates, (716) 328-5240 
Syracuse 
L·Mar Associates, (315) 437-7779 
Raleigh 
Rep, Inc .. (919) 851-3007 
Centerville 
Bub Ehrlich, (513) 885-5600 
Cincinnati 
Makin Associates, (513) 871-2424 
Cleveland 
Makin Associates, (216) 464-4330 
Portland 
N. W. Marketing, (503) 297-2581 
Oreland 
eMS Marketing, (215) 885-5; 06 
Jefferson City 
Rep, Inc .. (615) 475-4105 
Dallas 
West & Associates, (214) 661·9400 
Garlana 
Bob Rainwater, (214) 233-5833 
Salt Lake City 
Waugaman AssocIates, (801) 363·0275 
Bellevue 
Northwest Marketing, (206) 455·5846 
Mitwaukee 
Sumer, (414) 259·9060 
Ontario 
Millon 
Cantec, (416) 524-9696 
Ottawa 
Cantec, (613) 225-0363 
Quebec 
Pierre Ponds 
Cantec, (514) 620·3121 

Distributors 

Huntsville 
Hall-Mark Electronics, (205) 837-8700 
Phoenix 
Kierulft Electronics, (602) 243-4101 
Sterling Electronics, (602) 258-4531 
Garden Grove 
Wayne Caraway, (714) 556-1216 
Huntington Beach 
Dick Siemiatkowski, (714) 556-1216 
Laguna Hills 
Bill Black, (714) 556-1216 
Los Angeles 
Kierulff Electronics, (213) 665·5511 
Sterling Eectronics, (213) 767·5030 
Palo Alto 
Kierulff Electronics, (415) 968·6292 
San Carlos 
Sterling Electronics, (415) 594·2353 
San Diego 
fntermark Electronics, (714) 279·520,0 
Kierulff Electronics, (714) 278-2112 
Santa Ana 
Intermark Eelctronics, (714) 540-1322 
Santa Clara 
Jim Rilpaich, (408) 988-2265 
Sunnyvale 
Intermark Electronics, (408) 738·1111 
Denver 
Klerufff Electronics, (303) 371-6500 
Whealridge 
Century Electronics, (303) 424-1985 
Hamden 
Arrow Electronics, (203) 248-3801 
Clearwater 
Diplomat/Southland, (813) 443-4514 
Ft. lauderdale 
Arrow Electronics, (305) 776·7790 
Hal/-Mark Electronics, (305) 971-9280 
Orlando 
Hall-Mark Electronics, (305) 855-4020 
Elk Grove Vii/age 
Hall-Mark ElectroniCS, (312) 437-8800 
Kierulff Electronics, (312) 640-0200 

KS 

MA 

MD 

MI 

MO 

NC 

NJ 

NM 

NT 

OH 

OK 

OR 

PA 

TX 

UT 

WA 

WI 

Can 

lenexa 
Hall·Mark Electronics, (913) 888-4747 
Andover 
Stan Karandanis, (Sil) 475·8883 
Billerica 
Kierulff Electronics, (617) 935-5134 
Burlington 
Lionex, (617) 272·9400 
Framingham 
Russ French, (617) 655·7070 
Woburn 
Arrow Electronics, (617) 933-8130 
BatUmore 
Arrow Eectronics, (202) 737·1700 
Pytronics/Savage, (301) 792-0780 
Gaithersburg 
Pioneer Washington, (301) 948·0710 
Farmington 
Diplomat/Northland, (313) 477-3200 
Bloomington 
Arrow Electronics, (612) 884-9056 
Hall-Mark Electronics, (612) 884-9056 
Earth City 
Hall-Mark Electronics, (314) 291-5350 
Raleigh 
Hall-Mark Eectronics, (919) 832-4465 
Morrestown 
Arrow Electronics, (609) 235-1900 
Rutherford 
Kierulff Electronics, (201) 935-2120 
Tolowa 
Diplomat/PC, (201) 785-1830 
Saadlebrook 
Arrow Electronics, (201) 797·5800 
Albuquerque 
Century Electronics, (505) 292·2700 
Buffalo 
Summit Distributors, (716) 884·3450 
Farmingdale 
Arrow Electronics, (516) 694-6800 
Fishkill 
Arrow Electronics, (914) 896-7530 
Rochester 
Summit Distributors, (816) 334-8110 
Smithtown 
Current Components, (516) 979-9030 
Woodbury 
Diplomat Electronics, (516) 921-9373 
Cleveland 
Arrow Electronics, (216) 464-2000 
Centerville 
Bub Ehrilich, (513) 885-5600 
Dayton 
Arrow Electronics, (513) 253-9176 
Tulsa 
Hall-Mark Electronics, (918) 835-8458 
Portland 
Almac/Stroum Electronics, (503) 292·3534 
Horsham 
Pioneer/Delaware Valley, (215) 674-5710 
Austin \ 
Hall-Mark Electronics, (1512) 837-2814 
Quality Components, (512) 458-4181 
Dallal 
Hall-Mark Electronics, (214) 231-5101 
Garland 
Bob Rainwater, (214) 233-5833 
Houslon 
Hall~Mark Electronics, (713) 781-6100 
Quality Components, (713) 789-9320 
Sterling Electronics, (713) 627-9800 
Salt lake City 
Cairon Electric Supply, (801) 487-7451 
Century Electronics, (801) 487-8551 
Seattle 
Almac/Stroum Electronics, (206) 763-2300 
Kierulff Electronics, (206) 575-4420 
Tukwila 
Kierulff ElectroniCS, (206) 575·4420 
West Allis 
Hall-Mark Electronics, (414) 476.1270 
OntariO, Ottawa 
Zentronics Limited, (613) 238-6411 
Ontario, Toronto 
Future Elecironics, (416) 677-7820 
Zentronics Limited, (416) -789·5111 
British Columbia, Vancouver 
Bowtek Electric, (604) 736-1411 
Manitoba, Winnipeg 
Bowtek Electronic, (204) 633-9523 
Quebec, Montreal 
Future Electronics, (514) 735-5775 
Zentronics Limited, (416) 635-2822 
Alberta, EdmontOn 
Bowtek ElectriC, (403) 426·1072 
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MOS Technology 

MOS Technology, Inc. 
Valley Forge Corporate Center 
950 Rittenhouse Road 
Norristown, PA 19401 
(215) 666~ 7950 
TWX: (510) 660-4033 

Speclfle product Information: 
Local Representative 

literature: 
Local Representative, written inquiries to above 
address, Attn: Marketing Departmnt 

Pric and delivery: 
Local Represenative 

Place an order: 
Local Represenative 

All other inforamtion: 
Local Represenative 

Sales Offices & Representatives 

AL Huntsville 
Currie Peak & Frazier, Inc., (205) 536-5650 

CA Culver City 
De'Angelo, Rothman & Co., (213) 398-6239 
Los Altos 
W. W. Posey Co., Inc., (415) 948-7771 

CN Southington 
Orion Group, (203) 621-5941 

FL Orlando 
Currie Peak & Frazier, (305) 855-0843 

MA Marblehead 
Orion Group, (617) 637-3918 

NC Grensboro 
Currie Peak & Frazier, (919) 273-3040 

NH Mount Vernon 
Orion Group, (603) 673-6380 

NJ Nutley 
Falk/Baker, (201) 661-2430 

OH Medina 
McShane Inc., (216) 725-4568 

OK 1ulg 
Norvell Assoc., (918) 663-1247 

PA King of Prussia 
Rivco, (215) 265-5211 

TX Dallas 
Norvell Assoc., (214) 233-0020 

WA Seattle 
Sea Well, (206) 783-2043 

Mostek 

Mostek Corporation 
1215 West Crosby Road 
Carrollton, Texas 75006 
(214) 242-0444 
TWX: (910) 860-5945 
Telex: 730423 

Sales Offices & Representatives 

AL Huntsville 
Beacon AssOCiates, (205) 881-5031 

AZ Phoenix 
Regional Sales Office, (602) 997-7573 

CA Culver City 
Bestronics, (213) 870-9191 
Irvine 
Regional Sales Office, (714) 549-0397 
Redwood City 
James S. Heaton Co., (415) 367-9000 
San Diego 
Harvey King, (714) 566-5252 
San Jose 
Regional Sales Office, (408) 287-5080 

CO Wheat Ridge 
Waugaman Assoc., (303) 423-1020 

.CT Greenwich 
Regional Sales Office, (203) 622-0955 
W. Hartford 
New England Tech. Sales, (203) 236-4705 

FL Ft. Lauderdale 
Beacon Electronic Assoc., (305) 971.7320 
Tampa 
Regional Sales Office, (813) 876-1304 

GA Atlanta 
Beacon Assoc., (404) 351-3654 

IL ROiling Meadows 
Sumer, Inc., (312) 394-4900 
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Roselle 
Regional Sales Office, (312) 529-3993 

IN Carmel 
Rich Electronics Marketing, (317) 844-8462 

KS Olathe 
Rush & West Assoc., (913) 764-2700 

MA Burlington 
New England Tech. Sales, (617) 272-0434 
Waltham 
Regional Sal~s Office, (617) 899·9107 

MD Silver Springs 
Marktron, Inc., (301) 762-6210 
Timonium 
Marktron Inc., (301 ) 252-7111 

M I Grosse Point Park 
Greiner Assoc., (313) 499-0188 

MN Edina 
Regional Sales Office, (612) 835-7303 
St. Paul 

- Cahill Assoc., (612) 646-7217 
MO Ballwin 

Rush & West Associates, (314) 394-7271 
NC Charlotte 

Beacon Associates, (704) 525-7412 
NJ East Hanover 

HLM Associates, (201), 386-0794 
Morris Plains 

. HLM Associates, (201) 539-8050 
NM Albuquerque 

Waugaman Associates, (505) 294-1436 
NY Liverpool 

James Semple Associates, (315) .458-4775 
Northpoint 
HLM Associates, (516) 757-1606 
Rochester 
James Semple Associates, (716) 544-8583 

OH Brecksville 
Regional Sales Office,(216) 526-6747 
Cincinnati 
Makin Assoc., (513) 871-2424 
Miamisburg 
Regional Sales Office, (513) 866·3405 

OR Portland . 
Northwest Mkt. Assoc., Inc., (503) 297-
2581 

PA Fort .Washington 
Regional Sales Office, (215) 628-9050 
Oreland 
CMS Marketing, (215) 885-5106 

TN Oakridge 
Beacon Assoc., (615) 482·2409 

TX Carrollton 
Regional Sales OffiCe, (214) 243-1017 
Dallas . 
West & Assoc., (214) 661-9400 
Farmers Branch 
Regional Sales Office, (214) 243-1017 

UT Salt Lake City 
Waugaman Associates, (801) 363·0275 

VA Charlottesville 
Marktron, Inc., (301) 762-6210 

WA Bellvue 
Northwest Mkt. Assoe-., Inc., (206) 455-
5846 

WI Milwaukee 
Sumer, Inc., (414) 259-9060 

Can, Downsview, Ontario 
Weber Electronics, (416) 638·1322 
Montreal, Quebec 
Weber Electronics, (514) 933-2739 

Distributors 

AL Huntsville 
Hallmark Electronics, (205) 837-8700 

AZ Phoenix 
Cramer Electronics, (602) 267-7321 
Kierulff Electronics, (602) 243-4101 

CA Costa Mesa 
Schweber Electronics, (714) 556-3880 
Los Angeles 
Kierulff Electronics (714) 636-1030 
alo Alto 
Kierulff Electronics, (415) 968-6292 
San Diego 
Cramer Electronics, (714) 565-1881 
Kierulff Electronics, (714) 278-2112 
Santa Ana 
Intermark Electronics; (714) 540·1322 
Sunnyvale . 
Cramer Electronics, (408) 739-3011 
Intermark Electronics, (408) 738·1111 

CO Denver 
Cramer Electronics,' (303) 758~2100 
Kierulft Electronics, (303) 371-6500 

CT 

FL 

GA 

IL 

'IN 

MA 

MD 

MI 

MN 

MO 

HC 

HJ 

NM 

NY 

OH 

PA 

SC 

TX 

Hamden 
Arrow Electronics, (203) 248-3807 
North Haven • 
Cramer Electronics, (203) 239·5641 
Clearwater 
Diplomat/Southland, Inc., (813) 443·4514 
Ft. Lauderdale 
Arrow Electronics, (305) 776-7790 
Hollywood 
Cramer Electronics, (305) 923-8181 
Orlando 
Cramer Electronics, (305) 894·1511 
Atlanta 
Cramer Electronics, (404) 448-9050 
Elk Grove 
Kierulff Electronics, (312) 593-8650 
Mt. Prospect 
Cramer Electronics, (312) 593-8230 
Skokie 
Bell Industries, (312) 965-7500 
Fort 'Wayne 
Fort Wayne Electronics, (219) 423-3422 
Indianapolis 
Advent Electronics, (317) 297-4910 
Billereia 
Kierulff Electronics, (617) 667·8331 
Burlington (M.A.) 
Lionex Corp., (614) 272-9400 
Newton 
Cramer Electronics, (617) 969·7700 
Baltimore 
Arrow Electronics, (202) 737-1700 
Columbia 
Technico, Inc., (301) 461-2200 
Gaithersburg 
Cramer Electronics, (301) 948-0110 
Farmington 
Diplomat/Northland, (31,3) 477-3200 
Bloomington 
Arrow Electronics, (612) 888-5522 
Edina 
Cramer Electronics, (612) 835-7811 
Kansas City 
Semiconductor SpeCialists, (816) 452-3900 
SI. Louis 
Ol;ve. f"dt~t8' ElectfOOi(}8, (314~ 863-
7800 
Greensboro 
Hammond Electronics, (919) 275-6391 
Winston Salem 
Cramer Electronics, (919) 725-8711 
Cherry Hili 
Cramer Electronics, (609) 424-5993 
Moonachie 
Cramer Electronics, (201) 935-5600 
Morrestown 
Arrow Electronics, (609) 235-1900 
Rutherford 
Kierulff Electronics, (201) 935-2120 
Saddlebrook 
Arrow Electronics, (201) 797-5800 
Somerset 
Schweber Electronics, (201) 469-6008 
Albuquerque 
Cramer Electronics, (505) 265-5767 
Buffalo 
Summit Electronics, (716) 884-3450 
East Syracuse 
Cramer Electronics, (315) 437-6671 
Farmingdale 
Arrow Electronics, (516) 694-6800 
Fishkill 
Arrow Electronics, (914) 896·7530 
Hauppauge, L... . 
Cramer Electronics; (516) 231-5600 
Hicksvjlle, L.I. 
Kierulff Electronics, (516) 433-5530 
Rochester 
Cramer Electronics, (716) 275-0300 
Summit Electronics, (716) 334-8110 
Westbury 
Schwaber Electronics, (516) 334·'1474 
Beachwood 
Arrow Electronics, (216) 464-2000 
Cleveland 
Cramer Electronics, (216) 248-8400 
Dayton 
Arrow Electronics. (513) 253-9176 
Horsham 
Schweber Electronics, (215) 441-0600 
Greensville 
Hammond Electronics, (803) 233-4121 
Austin 
Quality Components, Inc., (512) 458-4181 
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Mostek (cont) 
Dallas 
Cranler EiectrOfitCS, (214) 661-9300 
Quality Components, (214) 387-4949 
Houston 
Quality Components, fnc" (713) 772-7100 

UT Salt Lake City 
Carfon Electronic Supply, (801) 487-7451 

WA Seattle 
Kierufff Electronics, (206) 575-4420 
Tukwila 
Cramer ElectroniCs, (206) 575-0907 

WI Oak Creek 
Arrow Electronics, ~4'4} 764·6600 

Can Mississauga 
Pre leo Electronics, (416) 678·0401 
Montreal. Quebec 
Pre teo ElectroniCS. (514) 389·8051 

Motorola Semiconductor 

Motorola Semiconductor Products 
5005 East McDowell Road 
Phoenix, Arizona 85008 

Specific product information 
Contact nearest district safes office or fran

chised distributor 
Application engineering: 

See roduct information 
Literature: 
See above 

Price and delivery: 
Direct contact with the proper people in the 
factory, if required, can be made through one 
of the sales offices or distributors. 

Place an order: 
See Price & Delivery 

Follow-up an 6rder: 
See above 

AL 

AZ 

CA 

CO 

CT 

DC 

FL 

IA 

IL 

IN 

KS 

MA 

M! 

2090 

Sales Offices & Representatives 
Huntsville 
Motorola, (205) 533-1650 
Phoenix 
Motorola, (602) 994·6326 
Scottsdale 
Metorola, (602) 949·3811 
Encino 
Motorola, (213) 986-6850 
Los Angeles 
Motorola, (213) 865·9552 
San Diego 
Motorola, (714) 560·4644 
San Jose 
Motorola, (406) 985-0510 
Santa Ana 
Motorola, (714) 634·2844 
Denver 
Motorola, (303) 773-6800 
Hamden 
Motorola, (203) 281-0771 
Washington, D.C. 
Motorola, (301) 577-2600 
Ft. Lauderdale 
Motorola, (305) 473-6000 
Maitland 
Motorola, (305) 644-3422 
Pompano Beach 
Motorola, (305) 491·8141 
Sf. Petersburg 
Motorola, (813) 576-6030 
Cedar Rapids 
Motorola, (319) 377·9439 
Chicago 
Motorola, (312) 992-2320 
Franklin Park 
Motorola, (312) 576-2788 
Schaumburg 
Motorola, (312) 576-5518 
Schiller Park 
Motorola, (312) 678·7205 
Ft. Wayne 
Motorola, (219) 484-0436 
IndianapOlis 
Motorola, (317) 849.7060 
Mission 
Motorola, (913) 384-3050 
Lexington 
Motorola, (617) 861-1350 
Benton Harbor 
Motorola, (616) 857-2159 

Garden City 
Motorola, (313) 261·6200 

MN MinneapOlis 
~Y1ctorola, (612) 545 .. 0251 

MO st. Louis 
Motorola, (314) 872·7681 

NC Raleigh 
Motorola, (919) 782-7604 

NJ River Edge 
Motorola, (201) 488·1200 

NY Fishkill 
Motorola, (914) 896-8970 
Hauppauge 
Motorola, (516) 231-9000 
Rochester 
Motorola, (716i 381-7220 
Syracuse 
Motorola, (315) 454-9373 

OH Cleveland 
Motorola, (216) 461-3160 
Dayton 
Motorola, (513) 294·2231 
Worthington 
Motorola, (614) 846-9460 

OK Tulsa 
Motorola, (918) 664·5227 

OR Portland 
Motorola, (503) 297-2235 

PA Ft. Washington 
Motorola, (215) 643-4500 

SC Columbia 
Motorola, (803) 788-0585 

TN Knoxviiie 
Motorola, (615) 690-5592 

TX Austin 
iviotoioia, i512) 452-7673 
Dallas 
Motorola, (214) 661-9829 
Houston 
Motorola, (713) 668-4583 

VA Charlottesville 
MotorOla, (804) 977·3691 

WA Kirkland 
Motorola, (206) 827-4681 
Seattle 
Motorola, (206) 622-9960 

WI Wauwatosa 
Motorola, (414) 476-5554 

Can Downsview, Ontario 
Motorola Semiconductor Products, (416) 
66'1·6400 
Ottawa. Ontario 
Motorola Semiconductor Products, (613) 
729-4361 
Montreal, Quebec 
Motorola Semiconductor Products, (514) 
731-6881 
Vancouver, B,C, 
Motorola Semiconductor Products, (604) 
985-3141 

Inti Argentina, Buenos Aires 
Motorola International, Tel: 46/7437 

Inti Australia, Sidney 
Motorola Semiconductor Products Div., 
Tel: 43·4409/4299 

Inti Brazil, San Paulo 
Motorola Semiconductors do Brasil, Ltd" 
Tel: 71-3185 or 70-7286 

Inti Denmark, Lyngby 
Motorola Semiconductors, Tel: (01) 88 
44 55 

Inti England 
Manchester 
Motorola Semiconductors Ltd., Tel: 061-
833·0731 
Wembly, Middlesex 
Motorola Semiconductors Ltd., Tel: 01· 
902-8836 

Inti ,France, Paris 
Motorola Semiconductors, S.A. Tel: 551 
50 61 

Inti Germany 
Langenhagen/Hannover 
Motorola GmbH, Geschaftsbereich Hal· 
bleiler, Tel: (0511) 77-20-37 
Munich 
Motorola GmbH, Geschaftsbereich Hal· 
bleiter, Tel: (089) 79-89·38 
Nurnberg 
Motorola GmbH, Geschaftsbereich Hal
bleiter, Tel: (0911) 65761 
Sindelfingen 
Motorola GmbH, Geschaftsberelch Hal. 
blelter, Tel: (07031) 83074 

lfili 

Inll 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

inti 

Inti 

Inti 

AL 

AZ 

CA 

CO 

CT 

FL 

GA 

Wlesbaden' 
Motorola GmbH, Geschaftsbereich Hal· 
bleiter, Tel: (6128) 872800 
Holiand, Uirechi 
Motorola N,V" Tel: 030 510207 
Hong Kong 
Hunghom, Kowloon 
Motorola Semiconductors H.K. Ltd,. Tel: 
K-632201/05 
Israel, Tel Aviv 
Tei: 03-38973 
Italy 
Bologna 
Motorola Semicondutlori SPA., Tel: 
266905 
Milan 
Motorola Semiconduttori S.P.A., Tel: 
738-6141 
Rome 
Motorola Semiconduttori S.P,A., Tel: 
83 14 7 46 
Japan 
Osaka 
Motorola Semiconductors Ltd .. Tel: 06-
262·4637 
Tokyo 
Motorola Semiconductors Ltd., Tel: 03-
499-i241 
Mexico 18, D.F. 
Productos Semiconductores Motorola de 
Mexico, S.A. Tel: 905/543-0003 
Puerto Rico, Santurce 
Motorola Americas, Tel: (809) 723·9350 
Singapore 
Motorola Singapore Pty. Ltd., fel: 361-755 
Sweden, Soina 
Motorola Semiconductor AB, Te!: 08/82 
92 95 
Switzerland 
Geneva 
Motorola Semiconductor Products, Inc., 
Tei: (022) 33 56 07 
Zurich 
Motorola Semiconductor Products Inc., 
Tel: (051) 65 56 56 07 
Taiwan, Taipei 
Motorola Asia, Ltd" Tel: 510707, 510708, 
579832 

Distributors 

Huntsville 
Hall·Mark ElectroniCS, (205) 837-8700 
Phoenix 
Hamilton! Avnet Electronics, (602) 275-7851 
Liberty Electronics! Arizona, (602) 257·'272 
Culver City 
Hamiiton Electro SaiesiL.A., (213) 558· 
2000 
EI Segundo 
Uberty Eleclronics Corp., (213) 322-8100 
Irvine 
CramerlLos Angeles, (213) 771-8300 
Mountain View 
Elmar Electronics, (415) 961·3611 
Hamilton/Avnet Electronics, (415) 961-7000 
Palo Alto 
Kierulff Electronics, Inc" (415) 968-6292 
San Diego 
Hamilton/ Avnet ElectroniCS, (114) 279-2421 
Liberty Electronics/San Diego, (714) 565· 
9171 
Commerce City 
Elmar Electronics, (303) 287-9611 
Denver 
Hamilton/ Avnet ElectroniCS, (303)534.1212 
Danbury 
Schweber ElectroniCS, (203) 792-3500 
Georgetown 
Hamilton! Avnet, (203) 762·0361 
North Haven 
Cramer Electronics, (203) 239·5641 
Ft. Lauderdale 
Hall-Mark Electronics, (305) 971-9280 
Hamilton/Avnet ElectronicS, (305) 971-2900 
Hollywood 
Schweber Electron jcs, (305) 927-0511 
Orlando 
Cramer ElectroniCS, (305) 894-1511 
Hall·Mark Electronics, (305) 855-4020 
Atlanta 
Cramer Electronics, (404) 448-9050 
Norcross 
Hamiltonl Avnet Electronics, (404) 448-0800 
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IL 

IN 

KS 

LA 

MA 

MD 

.MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

Chicago 
Newark Electronics Corp., (312) 638-4411 
Sem:conductor Specia!i!lts, (312) 279-1000 
Elk Grove Village 
Schweber Electronics, (312) 593-2740 
MI. Prospect 
Cramer Electronics, (312) 593-8230 
Schiller Park 
Hamilton/ Avnet Electronics, (312) 678·6310 
Indianapolis 
Graham Electronics Supply, (317) 634-
8202 
Pioneer/Indianapolis, (317) 849-7300 
Lenexa 
Hall·Mark Electronics, (913) 888-4747 
Hamiltonl Avnet Electronics, (913) 888-8900 
Metairie 
Sterling Electronics, (504) 887-7610 
Lexington 
Harvey Electronics, (617) 861-9200 
Newton . 
Cramer Electronics, (617) 969-7700 
Waltham 
Schweber Electronics, (617) 890-8484 
Woburn 
Hamilton/ Avnet Electronics, (617) 933-8000 
Gait'hersburg 
Cramer/Washington, (301) 948-0110 
Pioneer/Washington Electronics, (301) 
948-0710 
Hanover 
Hamiiton/Avnet Electronics, (301) 196-5000 
Rockville 
Schweber I;:lectronics, (301) 881-3300 
Savage 
Pyttronic Industries, (301) 792-0780 
Livonia 
Hamiltonl Avnet Electronics, (313) 522-4700 
Pioneer, (313) 525-1800 
R S Electronics, (313) 525·1155 
Eden Prairie 
Schweber Electronics, (612) 941-5280 
Edina 
'Cramer/MlnneapOIIS, (012) b3S-IEri i 
Hamiltonl Avnet Electronics, (612) 941-3801 
Earth City 
Hall·Mark Electronics/St. Louis, (314) 291-
5350 
Hazelwood 
Hamilton! Avnet Electronics, (314) 731-1144 
Greensboro 
Pioneer Electron,ics, (919) 273-4441 
Winston-Salem 
Cramer Electronics, (919) 725-8711 
Cedar Grove 
Hamilton/ Avnet Electronics, (201) 239-0800 
Mt. Laurel 
Hamiltonl Avnet Electronics, (609) 234-2133 
Moorestown . 
Arrow Electronics, (609) 235-1900 
Pennsauken 
Resco Electronics, (609) 662-4000 or (215) 
925-6900 
Saddle Brook 
Arrow Electronics, (201) 797·5800 
Somerset' 
Schweber Electronics; (201) 469-6008 
Albuquerque 
Hamilton/Avnet Electronics, (505) 765-1500 
Elmsford 
Zeus Components, (914) 592-4120 
Farmingdale 
Arrow Electronics, (516) 694-6800 
Hauppauge, L.I. 
Cramer Electronics, (516) 231-5600 
Rochester 
Cramer Electronics, (716) 275-0300 
Hami Itonl Avnet Electronics, (716) 442-7820 
Schweber E tectron iCs, (716) 461-4000 
Syracuse , 
Cramer Electronics, (315) 437-6671 
Hamilton/ Avnet Electronics, (315) 437-2642 
Westbury, L.I. 
Hamilton/ Avnet Electronics, (516) 333-5800 
Schweber Electronics. (516) 334-7474 
Woodbury, L.I. 
Harvey Electronics, (516) 921-8700 
Beachwood 
Schweber Electronics, (216) 464-2970 
Cleveland 
Hamiltonl Avnet Electronics, (216) 461-1400 
Pioneer-Standard Electronics, (216) 587-
3600 
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OK 

PA 

SC 

TX 

UT 

WA 

W.I 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 
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Dayton 
Hamilton/ Avnet Electronics, (513) 433-0610 
Pioneer, (513) 236-9900 
Solon 
Cramer/Cleveland, (216) 248-8400 
Tulsa 
Hall-Mark Electronics, (918) 835-8458 
Horsham 
Pioneer/Philadelphia, (215) 674-5710 
Pittsburgh 
Pioneer, (412) 782-2300 
Columbia 
Dixie Radio Supply Company, (803) 779-
5332 . 
Austin 
Hall-Mark Electronics, (512) 837~2814 
Sterling Electronics, (512) 836-1341 
Dallas 
Hall-Mark Electronics, (214) 231-5101 
Hamilton/ Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 
Sterling Electronics, (214) 357-9131 
EI Paso-
Midland Specialty Co., (915) 533-9555 
Houston 
Hall-Mark Electronics, (713) 781-6100 
Hamilton/ Avnet Electronics, (713) 780-1771 
Sterling Electronics, (713) 627-9800 
Salt Lake City . 
Hamiltonl Avnet Electronics, (801) 972-2800 
Bellevue . 
Hamiltonl Avnet Electronics, (206) 746-8750 
Liberty Electronics Corp., (206) 453-8300 
Seattle , 
Almac/Stroum Electronics, (206) 763-2300 
Oak Creek 
Arrow Electronics, (414) 764-6600 
New Berlin 
Hamilton/Avnet Electronics, (414) 784-4510 
Calgary, Alberta 
Varah's, (403) 276-8818 
Downsview; Ontario 
Zentronics, Ltd., Tel: (416) 635-2822 
London, Ontario 
CM Peterso~ Co., Ltd., (519) 434-3204 
MiMi..auga, mario 
Hamilton/Avnet Electronics, (416) 677-7432 
Montreal, Quebec 
Cesco Electronics, ltd., (514) 735-5511 
.Ottowa, Ontario . 
Hamilton/Avnet Electronics, (613) 262-1700 
Zentronics, Ltd., (613) 232-3591 . 
Quebec, Quebec 
Ce.sco Electronics, Ltd., (418) 524-4641 
SI. Laurent, P.Q. 
Hamilton/ Avnet Electronics, (514) 331-6443 
Mount Royal, Quebec 
Zentronics, Ltd., (514) 735-5361 
Vancouver, B. C. 
Intek Electronics, Ltd., (604) 324-6831 
L. A. Varah, Ltd., (604) 873-3211 
Wlllowda.le, Ontario 
Electro Sonic, Inc., (416) 494-1555 
Argentina, Buenos Aires 
Compania de Semi 
Australia 
Brighton, Victoria 
Total Electronics 
Crows Nest, N.S.W. 
Cema Distributors Pty., Ltd., Tel: 439-4655 
Austria, Wien 'I 

Elbatex GmbH, Tel: (0222) 86-91-58 
Belgium, Brussels 
Diode Belgium, Tel: (02) 428-51-05 
Chile, Santiago 
Raylex Ltd. 
Colombia, Bogota 
Etelco 
Denmark, Havdrup 
GDS-Henckel Aps, Tel: (03) 38-57-16 
Finland, Helsinki 
Field Oy, Tel: (80) 69"22·577 
France 
Brest Cede x 
Ballion, Tel: (98) 803800 
Gentilly 
Celdis, Tel: (01) 581-00-20 
Nancy 
Ets GROS SA, Tel: (028) 24242? 
Rungis 
S.C.A.I.B., SA, Tel: (01) 687-23-13 
Saint Andre Les Lille 
Ets GROS SA, Tel: (020) 556470 
Saint Priest en Jarez 
Ste FEUTRIER, Tel: (77) 746733 

Inti 

Inti 

Inti 

inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Suresnes 
Feutrier lie de France, Tel: (01) 772-46-46 
Toulouse 
Ste Commercial Toutelectrique, Tel: (61) 
624784 
Germany 
Berlin 
Distrori oHG, Tel: (30) 8-24-30-61 
Bremen 
Mutron Muller & Co., KG, Tel: (0421) 31-
04-85 
Burgwebel/Hannover 
E.B.V. Electronik Vertriebs, Tel: (051) 39-
45-70 
Cam berg 
Jermyn GmbH, Tel: (6434) 6005 
Dortmund 
R.T.G., E. Springorum KG, Tel: (0231) 
57-92-52 
Dusseidorf 
E.B.V. Elektronik Vertriebs, Tel: (02-1) 
8-48-46 
DUilseldorf/Meerbusch 
Sasco, Tel: (02150) 14-33 
Frankfurt 
E.B.V. Elektronik Vertriebs, Tel: (0611) 
72-04-16 
Hamburg 
RT.G., Tel: (040) 29-29-66 
Hannover ~ 

Sasco, Tel: (0511) 86-25-86 
Hannover-Vahrenwald 
R.T.G., Tel: (0511) 66-20-26 
Mannheim-Vogelstang 
R.T.G., Tel: (0621) 70-88-8~ 
Munchen 
Celdis GmbH, Tel: (89) 45-43-06/08 
E.B.V. Elektronik Vertriebs, Tel: (089) 64-
40-55 
RT.G., Tel: (089) 36-65-00 
Putzbrunn b. Munchen 
Sasco Vertrieb von Electronischen, Tel: 
(089) 46-50-81 
Schwalbach . 
Technoprojekt, Tel: (06196) 8-21-00 
Stuttgaf'4-8ad. Cennatatt 
Technoprojekt, Tel: (0711) 56-17-12 
Stuttgart 1 
Sasco, Tel: (0711) 24-45-21 
E.B.V. Elektronik Vertriegs, Tel:. (0711) 
24-14-81 
Stuttgart-Degerloch 
!;l.T.G., Tel: (0711) 76~64-28 
Wiesbaden 
R.T.G., Tel: (06121) 52-73-09 
Greece, Thessaloniki 
Macedonian Electronics, Ltd" Tel: 42: 
60-32 
Holland, Utrecht 
N:V. Diode, Tel: (30) 88-42-14 
Hong Kong 
Alberta Elec. Co., Ltd., Tel: 5-7299211-4 
Iran, Tehran 
Milcom, Ltd., Tel: 66-12-14/15 
Italy 
Bologna 
Celdis Italiana SpA, Te:: (51) 31-08-43 
Cramer Italia SpA, Tel: (51) 42-28-90 
Milano 
Celdis Italiana SpA, Tel: (02) 688-96-51 
Cramer Italia SpA, Tel: (02) 376-40-39 
Roma . 
Celdis Italiana SpA, Tel: (06) 42-38-55 
Cramer Italia SpA, Tel: (06) 513-93-90 
Torino 
Celdisltaliana SpA, Tel: (11) 35-83-12 
Japan 
Hantano-City 
International Rectifier Corp., Japan, Ltd. 
Naniwa-Ku, Osaka-City. 
Shinko Denk; K.K. 
Bunkyo-Ku, Tokyo 
Fuji Electronics Co., Ltd. 
Chiyoda-Ku, Tokyo 
Tokyo Denshi Kagaku-Kizai Co., Ltd. 
Meguro-Ku, Tokyo 
Tachibana Shokai K.K. 
Musashino-City, Tokyo 
Maruei Shoji K.K. 
Mexico, Tlacoquemecatl 
Mexel 
New Zealand, Auckland 
Cema-Elekon, Ltd., Tel: 760-019 
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Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Norway, Oslo 
Ola Tandberg Elektro AIS, Tel: (02) 19-
70·30 
Philippines, Makari, Rizel 
Magnus Elect. Corp., Tel: 89-23-38 
portugal, Lisbon 
Equipamentos de Laboratorie Ltda., Tel: 
97-02-51 
Singapore 
General Electronics & PTE, Tel: 258-7339, 
258-8706 
South Africa 
Maitland 
l'Electron, Tel: 51-8698/51-5296 
Wynberg. Tvl. 
L'Electron. Tei: 406290/296, 408057/095 
Spain 
Barcelona 
Hispano Electronica S. A. 
Madrid 
Hispano Electronica, S.A., Tel: (01) 619· 
41-08 
Sweden, Enskede 
Interelko AB, Tel: (08) 49-25-05 
Switzerland 
Geneve 
GDC-Muller S.A., Tel: (022) 21-59-77 
Zurich 
GDC-Muller, S.A., Tel: (01) 47-28-50 
Omni Ray A.G., Tel: (01) 34-07-66 
Wettingen 
Elbatex A.G., Tel: (056) 26-56-41 
Taiwan, Taipei 
Strong Industrial Co., Ltd., Tel: 521-8826/ 
8827 
Thailand. Bangkok 
G. Simon Radio Co., Ltd., Tel: 30991-3 
Turkey 
Ankara 
Altay Kolletif Sirketi, Tei: 25-25-06 
Istanbul 
Era Electronik Sanayi, Tel: 64-30-05 
United Kingdom 
Harlow, Essex 
ITT Components, Tel: (0279) 26777/26811 
Ealing, London 
Cramer Components. Ltd., Tel: (01) 579-
30-01 
Oldham, Lancs. 
A, M. Loci<. & Co .. Ltd., Tel: (061) 652-
04-31 
Reading, Berks. 
Celdis ltd., Tel: (0734) 585-171 
Sevenoaks, Kent 
Jermyn Industries, Tel: (732) 511-74 
Slough. Barshire 
Macro Marketing Ltd., Tel: 06286 63011 
Slough, Bucks_ 
GDS (Sales) Ltd, Tel' 753-30-211 
Uruguay, MontevIdeo 
Eneka Sa Avida Uruguay 
Venezuela, Caracas 

'J. Kiwsow Representatives 
Yugoslavia, Beograd 
Elektrotehna, Tel: 628-155 

National Semiconductor 

National Semiconductor 
2900 Semiconductor Drive 
Santa Clara, California 95051 
(408) 732-5000 
TWX: (910) 339·9240 

Specific product information: 
Digital Dept. Head .................................. ext. 5715 
Bipolar logic ............................................ ext. 5832 
CMOS Logic ............................................ ext. 5720 
Interface ............. · ...................................... ext. 5873 

Discrete Devices ...................................... ext. 5710 
Hybrid Devices .......................................... ext. 5854 
Linear IC Dept. Head ............................ ext. 5719 
Advanced linear ...................................... ext. 5884 

Consumer .................................................... ext. 5851 
Standard Linear ...................................... ext. 5856 

Memory Systems (OEM) .......................... ext. 5838 
Microprocesor ,Dept. Head .................... ext. 5956 
All Microprocessor Products .............. ext. 5543 
Low Cost Microprocessors .................... ext. 5175 
Standard & High Performance .............. ext. 5175 
Training .................................................... ext. 6453 
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Modules ...................................................... ext. 5831 
MOS LSI Dept. Head .............................. ext. 5864 
Calculator Chips .................................... ext. 5883 
Clocks and Timing ................................. ext. 5844 
Custom Circuits ...................................... ext. 5844 
LSI Communication Circuits ........ , ....... ext. 5834 
Watch Circuits ........................................ ext. 5864 

MOS Memory Components Dept. Head ext. 5723 
RAMS ........................................................ exr. 5891 
ROMS ........................................................ ext. 5891 

Transducers .............................................. ext. 5393 
Application engineering: 
Digital .......................................................... ext. 6523 
Discrete ...................................................... ext. 5566 
Hybrid .......................................................... ext. 6264 
Linear 
Advanced ................................................ ext. 5613 
Consumer .................................................. ext. 5607 
Standard .................................................. ext. 5607 

Microprocessors ........................................ ext. 5120 
MOS/LSI ............................................ ext. 6587-6523 
MOS Memory ............................................ ext. 5718 
Transducer ................................................ ext. 5394 

Literature: 
Carol GarCia, Marketing Services .......... ext. 5142 

Price and delivery: 
See listing of sales offices and representatives 

Place an order: 
See listing of sales offices and representatives 

Follow-up an order: 
Customer Service 
Distributor Sales .................................... ext. 6610 
OEM Saies .............................................. ext. 662u 

All other information: 
Chuck 

AL 

AZ 

CA 

CO 

CT 

FL 

GA 

IA 

IL 

IN 

Signor Public Relations ............ ext. 5140 

Sales Offices & Representatives 

Huntsville 
Interep Assoc .• (205) 881-3677 
National Semiconductor. Dixie Regional 
Office. (205) 881-0622 
Scottsdale 
Fred Board Assoc .• (602) 994-9388 
National Semiconductor, Rocky Mountain 
Regional Office. (602) 945-8473 
Irvine 
National Semiconductor Western Area 
Office, (714) 957-1626 
San Diego 
National Semiconductor District Sales 
Office, (714) 565-8411 
S.A. Electronics, (714) 455-0300 
Santa Clara 
Criterion Sales, Inc., (408) 243-3600 
National Semiconductor. North-West Re
aional Office, (408\ 247-6397 
Sherman Oaks' . 
Great American Rep Co., (213) 990-4870 
National Semiconductor. los Angeles Re
gional Office, (213) 995-8335 
Tustin . 
National Semiconductor, Southern Calif. 
Regional Office, (714) 832-8113 
Denver 
Electrodyne, (303).757-7679 
Westport 
NRG Limited, (203) 226-7527 
Wilton 
National Semiconductor Nort~east Area 
Safes Office, (203) 762-0378 
Altamont Springs 
OXI, (305) 331-1001 
Ft. Lauderdale / 
National Semiconductor, Regional Office. 
(305) 772-6970 
St. Petersburg 
OXI, (813) 821-2281 
Tamarac 
OXI, (305) 485-6030 
Atlanta 
Interp Assoc., (404) 394-7756 
Cedar Rapids 
Gassner & Clark Co., (319) 393-5763 
Mt. Prospect 
Delta Technical Sales. (312) 253-9440 
National Semiconductor, West-Central Re
gional Office. (312) 394-8040 
Ftsrt Wayne 
Advanced Component Sales, 
(219) 484-0722 
Indianapolis 
Advanced Component Sales, 
(317) 545-6441 

MA 

I 
I 

MD 

MI 

I 
I 

MN 

MO 

NC 

- NJ 

NM 

NY 

OH 

OR 

PA 

TX 

UT 

WA 

Can 

IntI 

InU 

Inti 

Inti 

National Semiconductor. North-Central 
Regional Office, (317) 255-5822 
lexington 
AID Sysierrb Saies, (61i) 861-6370 
Nationai Semiconductor, North-East Re
giona! Office, (617) 861 .. 6090 
Glen Burnie 
National Semiconductor, Capital Regional 
Office. (301) 760-5220 
Trimark. Inc" (301\ 768-2800 
Farmington Hills 
National Semiconductor, District Sales Of
fice. (313) 553-0600 
Grand Rapids 
Representative of Electronic Products, 
(616) 942-1320 
Southfield 
Representative of Electronic Products. 
(313) 559-1080 
Minneapolis 
National Semiconductor, Regional Office, 
(612) 888-3060 
Stan Clothier Co .• (612) 944-3456 
Earth City 
Cen Tech, (314) 291-4230 
Raytown 
Cen Tech, (816) 358-8100 
Highpoint 
Engineering Devices Corp .• (919) 869-7200 
Eng:ewood Cliffs 
National Semiconductor. District Sales Of
fice, (201) 461-5959 
Fort L.ee 
New Jersey NECCO. (201) 461-2789 
Albuquerque 
A. Q. Electronics. (505) 883-1003 
Metropolitan Area 
LEJ Component Sales, (516) 694-9090 
National Semiconductor, Mid-Atlantic Re
gional Office. (516) 921-2589 
Poughkeepsie 
Nfltional Semiconductor. Regional Office, 
(914) 462-2380 
Rochester 
Electra Sales Corp" (716) 436-4030. 436-
4037 
Syracuse 
Electra Sales Corp .• (315) 455-5783 
National SemicondlJctor, CAN-AM Region
al Office. (315) 455-5858 
Columbus 
Micro Tee. ire., (€14) 8889761/52 
Highland Heights 
Micro-Tec, (216) 461-0191 
National Semiconductor, East-Central Re
gional Office. (216) 461-0191 
Vandalia 
Micro-Tec, Inc., (513) 890-7270 
Beaverlon 
Vantage Corp., (503) 646-3466 
Ft. Washington 
National Semiconductor. Liberty Regional 
Office, (215) 628-8877 
Huntington Valley 
Omega Electronic Sales, (215) 947-4135 
Dallas 
National Semiconductor. South-Central 
Regional Office. (214) 690-4552 
EI Paso 
A. O. Electronics. (915) 545-2363 
Garland 
Carter Assoc., (214) 276-7151 
Houston 
Carter Assoc .. (713) 789-1680 
Salt lake City 
Electrodyne, (801) 277·8392 
Bellevue 
National Semiconductor, District Sales Of
fice. (206) 454-4600 
Vantage Corp .• (206) 455-3640 
Downsview, Ontario 
National Semiconductor, District Sales Of
fice. (416) 635-7260 
Mississauga, Ontario 
Canadian Microsales, (416) 677-6633 
Western Provinces 
see Wash Ingtan 
Argentina, Buenos Aires 
Thiko Automacion S.R.l .. Tei: 40 .. 4122 
Australia, Bayswater Victoria 
NS Electronics Pty., Ltd., Tel: 03-729-6333 
Austria. Wien 
W Moor GmbH, Tel: 0222/638294/635981 
Belgium. Bruxelles 
J. p, Lemaire. Tel: 4784847 
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National Semiconductor (cont) 

National Semiconductor, Belgium, Tel: 02-
4783400 

Inti Brazil, Sao Paulo 
Alfatronic, Tel: 282-0915 
Cosele Ltda., Tel: 257-3535 
Labo Industrial 
NS Electronics Do Brasil, Telex: 1121008 
CABINE SAO PAULO 
Repil 

Inti Chile, Santiago 
Rodolfo Baffico G., Tel: 481 426 

Inti Colombia, Bogota 
Hernando Herrera, Metal Mecanica y Elec
tronica, Tel: 478112 

InU Denmark, Copenhagen 
National Semiconductor, Denmark, Tel: 
(1) 153110 

Inti Finland, Helsinki 
Hilvonen Technical Products Oy, Tel: (90) 
440082 

Inti France, Fontenay aux Roses 
National Semiconductor, France, Tel: 660 
8140 

IntI Germany 
Bad Homburg 
National Semiconductor GmbH, Tel: 
06172/23011 
Fuerstenfeldbruck 
National Semiconductor GmbH, Tel: 
08141/1371 
Hamburg 
National Semiconductor GmbH, Tel: 
040/868457 
Leinfelden-Stuttgart 
National Semiconductor GmbH, Tel: 
0711/751057 
Munchen 
National Semiconductor GmbH, Tel: 
089/915027 

InU Hong Kong, Kowloon 
NS Electronics (Hong Kong) Ltd., Tel: 3-
411241-8 

h'ltl ,,./11:,. e~y 
Sujata Sales & Exports Ltd., Telex: 
0113855 

Inti Indonesia, Bandung 
PT NS Electronics Bandung, Tel: 56051 

Inti Israel, Tel Aviv 
Electronic Microsystems Ltd., Tel: (03) 
412403 

Inti Italy 
Milano 
Inter-Rep SRL, Tel: (02) 688 1783 
National Semiconductor SRL, Tel: (02) 469 
2864/4692341 
Rome 
Inter-Rep SRL, Tel: (06) 812 48 94 
Torino 
Inter-Rep SRL, Tel: 11-505094 

Inti Japan 
Osaka 
ALPHA Electronics Corp., Tel: 06-955-3381 
Tokyo. \ 
Asahi Glass Co., Ltd., Tel: 03-218-5571 
Mark Rand Denshi KOhgyOh, Tel: 03-339-
3134 
NS International, Inc., Japan, Tel: 03-355-
3711 
Takachiho Koheki K.K., Tel: 03-263-3211 

Inti Korea 
Tong Baek Trading Co., Ltd., Tel: 72-1534, 
72-9918, 72-2036 

Inti Latin America, Miami, Florida 
National Semiconductor, Latin America 
Regional Office, (305) 446-5881 

Inti Malaysia, Penang 
Micro Machining SON BHD, Tel: 897-284, 
897-207 

Inti Mexico, Mexico D.F. 
Mexicana de Electronica, Tel: 575-78-'68, 
575-79-24 
Provedora Electronica, Tel: 905-585-5333 

Inti Netherlands, Rijswijk 
Rodelco B. V. Electronics, Tel: 070-995-
750 

Inti New Zealand, Auckland 
NS Electronics Pty. Ltd., Tel: 469-450 

Inti Norway, Oslo 
Kjell M. Foyn, Tel: (02) 247 779 

Inti Peru, Lima 
Ingenierio do Comm S.A., Tel: 22-4682 
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MANUFACTURERS & DISTRIBUTORS DIRECTO 

Inti Singapore 
National Semiconductor (Pty) Ltd., Tel: 
2700011 

Inti Spain, Madrid 
Belport Electronica, Tel: 26 28837/8 

Inti South' Africa 
Cape Town 
Electrolink (Pty) Ltd., Tel: 45-7656 
Johannesburg 
Electrolink (pty) Ltd. 

Inti Sweden, Skarholmen 
National Semiconductor, Sweden, Tel: (8) 
970 835 

Inti Switzerland, Sissach 
E. Fenner, Tel: 061-982 202 

Inti Taiwan, Taipei 
Ming Ta Co, Ltd. 
NS Electronics (HK) Ltd., 3917 324-6 

Inti Thailand, Bangkok 
Dynamic Supply Engineering R.O.P., Tel: 
914434 928532 
NS Electronics Limited, Tel: 934797-8, 
930116-8 

Inti United Kingdom, Bedford 
National Semiconductor, (UK) Ltd., Tel: 
0234-211262 

Inti Venezuela, Caracas 
MCM Electronica SRL, Tel: 343472 

Inti Vugoslavia, Trieste (Italy) 
Eltrade S.P.A., Tel: (040) 732 696/7 

Distributors 
AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 
Hamitonl Avnet Electron ics, (205) 533-1170 

AZ Phoenix 
Hamiltonl Avnet Electronics: (602) 275-7851 
Liberty Electronics, (602) 257-1272 

CA Costa Mesa 
Avnet Electronics, (213) 558-2355 
Culver City . 
Hamilton Electro Sales, (213) 558-2121 
EI Segundo 
Liberty Electronics, (213) 322-8100 
Mountain View 
Emar ElectronIcs, (415) 961-3611 
Hamilton! Avnet Electronics, (415) 961-7000 
San Diego 
Hamilton! Avnet Electronics, (714) 279-2421 
Liberty Electronics!San Diego, (714).565-
9171 
Sunnyvale 
Bell Industries, (408) 734-8570 

CO Commerce City 
Elmar Electronics/Denver, (303) 287-9611 
Denver 
Hamilton/Avnet Electronics, (303) 534-1212 
Wheatridge 
Century Electronics, (303) 424-1985 

CT Danbury 
Schweber Electronics, (203) 792-3500 
Georgetown 
Hamiltonl Avnet Electronics, (203) 762-0361 
Hamden 
Wilshire. Electronics/Connecticut, (203) 
281-1166 
Norwalk 
Harvey Electronics, (203) 853-1515 

FL: Ft. Lauderdale 
Hamilton/Avnet Electronics, (305) 971-2900 
Hollywood 
Schweber Electronics, (305) 927-0511 
Orlando 
Hammond Electronics, (305) 849-6060 

. Pioneer/Florida, (305) 859-3600 
GA Norcross 

Hamilton/ Avnet Electronics, (404) 448-0800 
IA Cedar Rapids 

Advent Electronics, (319) 363-0221 
IL Elk Grove Village" 

Hall-Mark Electronics Corp., (312) 437-
8800 
Pioneer ElectroniCS, (312) 437-9680 
Schweber Electronics, (312) 593-2740 
Rosemont 
Advent Electronics, (312) 298-4210 
Schiller Park 
Hamilton/Avnet Electronics, (312) 678-6310 

IN Indianapolis 
Advent Indiana, (317) 297-4910 
Pioneer Indiana ElectroniCS, (317) 849-
7300 

KS Lenexa 
Hall-Mark Electronics Corp., (913) 888-
4147 

KY 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

OK 

OR 

PA 

SC 

Hamilton/ Avnet ElectroniCS, (913) 888-8900 
Louisville 
P. I. Burks Co., (502) 589-3960 
Burlington 
Lionex Inc., (617) 272-9400 
Wilshire Electronics, (617) 272-8200 
Waltham 
Schweber Electronics, (617) 890-8484 
Woburn 
Hamiltonl Avnet ElectroniCS, (617) 933-8000 
Gaithersburg 
Pioneer Washington Electronics, (301) 
948-0710 
Hanover 
Hamiltonl Avnet Electronics, (301) 796-5000 
Rockville 
Schweber Electronics, (301) 881-3300 
Farmington 
Advent Electronics,(313) 477-1650 
Kentwood 
R-M Electronic Company, (616) 531-9300 
Livonia 
Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 
Edina 
Hamilton/ Avnet Electronics, (612) 941-3801 
Minneapolis 
Hall-Mark Electronics Corp., (612) 884-
9056 
Earth City 
Hall-Mark Electronics Corp., (314) 291-
5350 
Hazelwood 
Hamilton/ Avnet Electronics, (314) 731-1144 
Greensboro 
Hammond Electronics of C.arolina, (919) 
275-6391 
Raleigh 
Hall-Mark Electronics Corp., (919) 832-
4465 
Cedar Grove 
Hamilton·Avnet Electronics, (201) 239-0800 
Fairfield 
Harvey Electronics, (201) 227-1262 
M~~Lau~l. • 
11arniilon/hvnet eleCtrOnics, \bUd} 2~4-;;:1;;;;) 
Somerset 
Schweber Electronics, (201) 469-6008 
Albuquerque 
Century Electronics, (505) 292-2700 
Hamilton/ Avnet Electronics, (505) 765-1500 
Binghamton 
Harvey Electronics, (607) 748-8211 
Buffalo 
Summit Distributors, (716) 884-3450 
East Syracuse 
Hamilton/Avnet Electronics, (315) 437-2642 
Farmingdale 
Wilshire Electronics, (516) 293-5775 
Rochester 
Hamilton/ Avnet 'Electronics, (716) 442-7820 
Summit Electronics of Rochester, (716} 
334-8110 
Westbury, L.I. 
Hamiltonl Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
Woodbury 
Harvey Electronics, (516) 921-8700 
Cleveland 
Hamilton/ Avnet Electronics, (216) 461-1400 
Pioneer Standard, (216) 587-3600 
Dayton 
Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer Standard,(513) 236-9900 
Oklahoma City 
Radio, Inc., (405) 235-1551 
Tulsa 
Hall-Mark Electronics Corp., (918) 835-
8458 
Radio Inc., Industnal ElectroniCS, (918) 
587-9124 
Portland 
Almac/Stroum ElectroniCS, (503) 292-3534 
Erie 
Mace Electronics, (814) 838-3511 
Horsham 
Pioneer Electronics Corp., (215) 674-5710 
Schweber ElectroniCS, (215) 441-0600 
Pittsburgh 
Cameradio Eiectronics, (412) 288-2600 
Pioneer I Pittsburgh, (412) 782-2300 
Greenville 
Hammond Electronics of Carolina, (803) 
233-4121 
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TX Austin 
Hall-Mark Electronics Corp., (512) 837-, 
2814 
Dallas 
Hall-Mark Electronics Corp., (214) 231· 
6111 
Hamilton/Avnet Electronics, (214) 661-8661 
Sterling EiectronlCs, (214) 35'1-1:1131 
EI Paso 
Ha Il-Mark E laction ies Corp., (915) 545-
7163 
Houston 
Hall-Mark Electronics Corp., (713) 781-
6100 
Hamilton/Avnet Electronics, (713) 526-4661 
Sterling E !sctron ics. (713) 623-6f300 

UT Salt Lake City 
Century Electronics, (801) 478-8551 
Hamilton/ Avnet ElectroniCs, (801) 262-8451 

WA Bellevue 
Hamilton/ Avnet Electronics, (206) 746-8750 
Seattle 
Almac/Stroum Electronics, (206) 763-8200 
Liberty ElectroniCS Northwest, (206) 763-
8200 

WI Milwaukee 
Taylor Electric Company, (414) 241-4321 

Can Calgary, Alberta 
L. A. Varah, Ltd., (403) 276-8818 
Dorva!, Quebec 
Semad Electronics, Ltd., (514) 636-4614 
Downsview, Ontario . 
Semad E!ectronics, Ltd., (416) 635-9880 
Edmonton, Alberta 
Bowtek ElectriC Co., Ltd., (403) 426-1072 
Mississauga, Ontario 
Hamiiton/Avnet Electronics, Ltd .• (416) 
677-1432 
Prelco Electronics, Ltd., (416) 678-0401 
Montreal, Quebec 
Prelco Eectronics, Ltd., (514) 389-8051 
Ottawa, Ontario 
Hamilton/Avnet Electronics, (613) 725-3071 
SI. Laurent. Quebec 
Hamilton/Avnet Electronics, Ltd., (514) 
331-6443 
Vancouver, B.C. 
Bowtek Electric Co., Ltd., (604) 736-1141 
L. A. Varah, Ltd., (604) 873-3211 
Willowdale, Ontario 
Electro Sonic, Inc., (416) 494-1666 
Winnipeg, Manitoba 
Bowtek Electric C15I., Ltd., (204) 786-7521 
L. A.' Varah, Ltd., (204) 633-6190 

NCR Corp. 

NCR Corp. 
Microelectronics Division 
8181 Byers Road 
Miamisburg, Ohio 45342 
(513) 866-7411 
Telex: 28-8010 

All information: 
Marketing Department 

Specific product information: 
Larry Hatt 

Application engineering: 
, Vern Reinhardt 
Literature: 
Vern Reinhardt 

Price and delivery: 
Vern Reinhardt 

Follow-up an order: 
Vern Reinhardt 

All other information: 
Vern Reinhardt 

NEC America 

·NEC America, Inc. 
3070 Lawrence Expressway 
Santa Clara, California 95051 
(408) 738-2180 
Telex: 357475 

Product marketing manager: 
Terry Trumbull 
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AI. 

AZ 

CA 

CT 

FL 

GA 

IN 

KS 

MA 

MD 

MI 
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NC 

NH 

NM 

NY 

OR 

PA 

TN 

TX 

WA 

Can 

AZ 

CA 

MA 

MD 

NJ 

Sales Offices & Representatives 

Huntsville 
W. A. Brown Components, (205) 539-4411 
Scottsdale 
Paul Carter Associates, (602) 947-4355 
Fullerton 
Electronic Component Mkt., (714) 879-9460 
Redwood City 
Heaton Company, Inc., (415) 367-9000 
San Diego 
Cerco, (714) 560·9143 
Wallingford 
Corn-Sales, Inc., (203) 269-8252 
Altamonte Springs 
Dyne-A"Mark Corporation, (305) 831-2097 
Clearwater 
Dyne .. A-~v1ark Corpoiation, (813) 441 .. 4702 
Ft. Lauderdale 
Dyne-A-Mark Corporation, (305) 771-6501 
Largo 
Perrott Associates, (813) 585-3327 
Chamblee 
W. A. Brown Components, (404) 455-0405 
Ft. Wayne 
ACS-Fort Wayne, (219) 484-0722 
Indianapolis 
Advanced Components, (317) 545-6441 
Mission 

_ Admack Sales Co., (913) 432-5550 
Waltham 
Com-Sales, tnc., (6~ 7) 890-0011 
Baltimore 
CaD Sales,.lnc., (301) 661·4306 
Lutherville 
caD Sales, Inc., (301) 321-7891 
Southfield 
R. C. Nordstrom & Co., (313) 559-7373 
51. Joseph 
R. C. Nordstrom. (616) 429-7672 
Bloomington 
Thomas Marketing. (612) 888-5551 
Raleigh 
W. A. Brown Components, (919) 781-9426 
Londonderry 
Com-Sales, Inc., (603) 772-4586 
Albuquerque 
Rontek, (505) 299-4124 
Melville 
Comtronic Associates, (516) 249-0505 
Rochester 
Ontec, Inc., (716) 464-8636 
Porlland 
Components West, Inc., (503) 643-5588 
Willow Grove 
Harry Nash Associates, (215) 657-2213 
Knoxville 
VV. A. SrO'wvn Componants t (615) 637-3523 I 

Dallas 
Merino Sales Company, (214) 233-6002 
Seattle 
Components West, Inc., (206) 243-2133 
Della, B.C, 
Kaytronics, (604) 581-7611 
Ontario 
Kaytronics, (416) 638-5515 
Quebec 
K",coo''', (514) 487,3434 I 

Distributors 

Phoenix I 
Kachina Electronics, (602) 269-6201 
San Diego I 
Intermark Electronics, (714) 279-5200 
Sunnyvale _ 
Western Microtechnology Sales, (408) 737- I 
1660 
West Newton 
A. W. Mayer Co., Inc., (617) 965-1111 
Baltimore 
AS! Electron ies, (301) 265-5100 
Hanover 
State Electronic Parts Corp.,. (201) 887-
2550 

NEC Microcomputer 

NEC Microcomputer 
5 Militia Drive 
lexington, MA 02173 
(617) 862-6410 
Telex: 92-3434 

AI. 

AZ 

CA 

CO 

FL 

IL 

MA 

MD 

MI 

MN 

MO 

MS 

NC 

NM 

NY 

OH 

PA 

TN 

TX 

WA 

can 

Sales Offices & Representatives 

Huntsville 
20th Century Marketing. Inc" (205) 772-
9237 
Scottsdale 
Summit Sales, (602) 994-4587 
Fullerton 
Electronic Component Marketing, (71.1) 
879-9460 
San Diego 
Cereo, (714) 560-9143 
Sunnyvale 
Trident Associates, (408) 7.34-5900 
Denver 
D/Z Associates, Inc., (303) 534·3649 
Clearwater 
Perrott Associates l ~nc'j (R 1 3) 585 .. 3327 
Fori Lauderdale 
Perrott Associates, Inc., (305) 792-2211 
Orlando 
Perrott ASSOCiates, Inc., (305) 275·1132 
Palatine 
Technology Sales, !nc., (312) 991-6600 
Burlington 
Contact Sales, Inc., (617) 273-1520 
Baltimore 
C & D Sales, Inc., (301) 661-4306 
Benton Harbor 
R. C. Nordstrome a Co., (616) 429-8560 
Lathrup Village 
R. C. fv10fdstromt: & Co., (313j [;G9 .. 7373 
Minneapolis 
Electronic innovators, Inc .• (812) 884-7471 
Giandview 
K-MAR Enigneering & Sales, (816) 763-
5385 
Corinth 
20th Century Marketing, (601) 287-2493 
Raleigh 
Wolffs Sales Service Co, (819', 85~,2800 

Albuquerque 
Tri-Tronix, (505) 265-8409 
Clay' 
Tech-Mark Inc., (315) 699-2261 
Endicott 
Tech-Mark, Inc., (607) 748-7473 
Great Neck 
Trionic Associates, Inc .. (516) 466-2300 
Liverpoll 
Tech-Mark. (315) 652-6229 
Melville 
Rome, (516) 249-0011 
Cleveland 
Imtech, Inc., (216) 862-3400 
Dayton 
Imtech. Inc., (513) 278-6507 
V/itlow Grove 
Harry Nash Associates, (215) 657-2213 
Greenville 
20th Century Marketing, (615) 628-4021 
Fort Worth 
W. Pat Fralia Co., (817) 640-9101 or 649-
8981 
Houston 
W. Pat Fralia Co .. (713) 772-1572 
Mercer Island 
Tri-Tronix, (206) 232-4993 
Dollard Des Ormeaux, Quebec 
R.F.O. Limited. (514) 626-8324 
Etobicoke, Ontario .. 
R.F.O. Limited, (416) 626-1445 

Distributors ---------------------------------
AZ 

CA 

Phoenix 
Mirco Electronic Distributors, (6)02) 997-
5961 
Sterling Electronics, (602) 258-4531 
Costa Mesa 
Semicomp, Inc., (714) 549-8600; (213) 971-
525-3 
Irvine 
Semiconductor Speciaists, Inc. (714) 549-
5215 
Los Angele's 
Sterling Electronics, (213) 7675030 
San Diego 
Intermark Eiectronics, (714) 27Cj-5200 or 
543-9005 
Sterling Eectronics, (714) 565-2441 
Santa Ana 
Intermark Electronics, (714) 540-; 322 
Sunnyvale 
Diplomat/Westland, inc. (408) 7:>4-1900 
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NEC Microcomputer (cont) 

CO 

CT 

FL 

LL 

IN 

'LA 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

PA 

TX 

UT 

VA 

G. S. Marshall, (408) 731-1100 
Intermark Electronics, (408) 738-1111 
Western Microtechnoiogy, (408) 737-1660 
Wheatridge 
Century Electronics, (303) 424-1985 
Norwalk 
Harvey Electronics, (203) 853·1515 
Clearwater 
Diplomat/Southland, Inc., (813) 443-4514 
Chicago 
Semiconductor Specialists, Inc., (312) 
279-1000 
Elk Grove 
Diplomat/Lakeland, Inc., (312) 595':.1000 
Indianapolis 
Semiconductor Specialists, Inc., (317) 
243-8271 
New Orleans 
Sterling Electronics, (504) 926-9407 
Burlington 
Semiconductor SpeCialists, Inc., (617) 
272-1610 
C-hicopee Falls 
Diplomat!l.P.C. of Mass., (413) 592-9441 
Lexington 
Harvey Electronics, (617) 861·9200 
Watertown 
Sterling Electronics, .(617) 926-9720 
Baltimore 
A.S.1. Electronics, (301) 265-5100 
Columbia 
Technico, Inc., (301) 461-2200 
Farmington 
DiplomatlNorthland, Inc., (313) 477-3200 
Semiconductor SpeCialists, Inc., (313) 
478·2700 
Kentwood 
R.M. Electronics Company, (616) 531-9300 
Madison Heights 
R.M. Electronics Comp'any, (313) 689-8300 
Minneapolis 
Diplomat Electro:Com Corp., (612) 788-
8601 
Semiconductor SpeCialists, Inc., (612) 
854-8841 
Hazelwood 
Semiconductor Specialists, Inc., (314) 
731·2400 
Kansas City 
Semiconductor SpeCialists, Inc., (816) 
452-3900 
St. Louis 
DiplomatiSt. Louis, Inc., (314) 645-8550 
Raleigh 
Resco/Raleigh, (919) 832-2077 
Fairfield 
Harvey Electronics, (201) 277-1262 
Mount Laurel . 
Diplomatll.P.C. Corp., (609) 234·8080 
Totowa 
DiplomatIl.P.C. Corp., (201) 785-1830 
Albuquerque 
Century Electronics, (5P5) 292-2700 
Sterling Electronics, (505) 345-6601 
Buffalo 
Summit Distributors, Inc., (716) 804-3450' Elmsford 
Zeus Components, (914) 592-4120 
Rochester 
Summit Elec. of Rochester, Inc., (716) 
442-3494 
Woodbury 
Diplomat Electronics, Inc., (516) 921-9373 
Harvey Electronics, (516) 921-8700 
Dayton 
Semiconductor SpeCialists, (513) 278-9455 
Philadelphia 
Almo Electronics Corp., (215) 698-4000 
Pittsburgh 
Semiconductor Spe~ialists, Inc., (412) 
781-8120 
Dallas 
Semiconductor SpeCialists, Inc., (214) 
358-5211 
Sterling Electronics, (214) 357-9131 
Houston 
Sterling Electronics, (713) 623-6600 
Salt Lake City 
Century Electronics, (801) 972-6969 
Diplomatl Alta·Land, Inc., (801) 486-7227 
Roanoke 
Technico, Inc., (703) 563-4975 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

WA Bellevue 
Bell Industries, (206) 747-1515 
Seattle 
Sterling Electronics, (206) 762-9100 

WI Milwaukee 
Semiconductor Specialists, Inc., (414) 
257-1330 

Can Malton, Ontario 
Semiconductor Specialists, Inc:. (416) 
678-1444 
Montreal, Quebec 
Future Electronics Corp., (514) 735-5775 
Ottawa, Ontario 
Future Electronics Corp., (613) 232-7157 
Rexdale, Ontario 
Future Electronics Corp., (416) 677-7820 

Nitron 

Nitron 
, A DiviSion of McDonnell Douglas Corporation 

10420 Bubb Road 
Cupertino, California 95014 
(408) 255-7550 
TWX: (910) 338-0222 

Sales Offic'eS & Representatives 
CA Glendale 

Orion Sales, (213) 240-3151 
Los Gatos 
R. W. Thompson Associates, Inc., (408) 
358·2671 
San Diego 
Col-Rob Electronics, (714) 565-6814 
Tustin 
Orion Sales, (714) 832·9687 

CO Englewood 
Dynatech, (303) 773-2830 

CT Guilford 
R. H. Sturdy Co., (203) 453-5424 

FL Indian Rocks Beach 
Tech Rep Associates, (813) 595-2834 

lL. Chicago 
Carlson ElectroniC Sales Co., (312) 956-
8240 
Nitron, (312) 693-6303 

IN Milwaukee 
Carlson Electronic Sales Co., (317) 253-
5610 

MA Wellesley. Hills 
R. ~. Sturdy Co., (617) 235-2330 

MD Glen Burnie 
New Era Sales, (301) 768-6666 

MI Warren 
DEM Electronic Saes, (313) 575-9444 

MN Minneapolis 
S & R Component Sales, (612) 544-3022 

.NC Raleigh 
Bob Dean, (919) 851-2065 

NY East Syracuse 
Nycom, (315) 437-8343 
Jericho 
Electro Rep, (516) 938-0540 

OH Chagrin Falls 
Midwest Marketing Assoc., (216) 247-6655 
Dayton 
Midwest Mlirketing Assoc., (513) 433~2511 

OR Portland 
C. K. Shanks & Assoc., (503) 292-5656 

PA Birchrunville 
Jadelectronic Assoc.,. (215) 647-5151 

TX Addison 
Robert R. Thomas Company, (214) 233-
8235 

VA Falls Church 
Nitron, (703) 534-3300 

WA Seattle 
C. K. Shanks & Assoc., (206) 632-4290 

WI Milwaukee 
Carlson Electronic Sales Co., (414) 476· 
2790 

UT Salt Lake City 
Omega, Ltd., (801) 278·6920 

Can Dollard des Ormeaux, Quebec 
Munro Electronic Components, LId., (514) 
626-6723 
Misslssauga, Ontario 
Munro Electronic Components, Ltd., (416) 
676-1042 

Inti Denmark, Lyngby 
Knud Kaniuk AlS, Tel: 02·88 38 33 

Inti France, Sevres 
Tekelec Airtronic, Tel: 626 02 35 

. Inti Italy, Milano 
Silverstar, Ltd., Tel: 4996 

Inti Japan, Tokyo 
Kyokuto Boeki Kaisha, Ltd., Tel: 244-3511 

Inti Netherlands, Breda 
Klaasing ElectroNics B.V., Tel: 01600-
22555 

Inti Sweden, Upplands-Vasby 
Johan Lagercrantz KB, Tel: 0760/86120 

Inti Switzerland, Mutschellen 
W. Stolz AG, Tel: 057 5 46 55 

Inti United Kingdom, Ox'ordshlre 
Peter Gray Electronics, Ltd., Tel: Henley 
6543 

Inti West Germany 
Hamburg 
Infratron Ing., Tel: 040-81 75 78 
Munchen 
Infratron Ing., Tel: 089-52 41 81 

Nortec Electronics 
Nortec Electron ics Corporation 
3697 Tahoe W.?y 
Santa Clara, California 95051 
(408) 732-2204 
Telex: 348359 

Specific product in'ormation: 
Paul Burneikis 

Application eng ineering: 
Cindy Dooley 

Price and delivery: 
Mike Ferrera 

Place an order: 
Mike Ferrera 

Follow-up an order: 
Vennette Giles 

Novonics 

Novonics 
602 Sciandro Drive 
Greensburg, PA 15601 
(412) 423-6633 

Nucleonic Products Co. 

Nucleonic Products Co. 
6660 Variel Avenu~ 
Canoga Park, Caifomia 91303 
(213) 887-1010 
TWX: (910) 494-1954 

Specific .procfuct information ............ ext. 214 or 203 
Application engineering .................. ext. 214 or 203 . 
Literature ........................................................ ext. 214 
Price and delivery ............................ ext. 214 or 203 
Follow-up an order ............................... ,. ..... ext. 257 
All other information ........................ ext. 214 or 203 

Sales Offices & Representatives 
AZ Phoenix 

Chaparral-Dorton, (602) 263-0414 
,CA Los Angeles 

De Angelo, Rotham & Co., Inc., (213) 
398-6239 
Redwood City 
Logan Sales, (415) 369·6726 
San Diego 
Earl Associates, Inc., (714) 278-5441 

CO Denver 
B-5 Inc., (303) 426-0222 

FL Hollywood 
"c" ASSOCiates, (305) 922-5230 

IL Franklin Park 
Dekotech, Inc., (312) 455-5100 

IN Indianapolis 
Frank J. Campisano Co., (317) 247-8623 

IA Cedar Rapids 
J. R. Sales Engineering, Inc., (319) 303-
2232 

MA Waltham 
Conti-Younger Assoc., Inc., (617) 890-
4582 

MD Baltimore 
Component Sales, Inc., '(301) 484-3647 

M I Bloomfield Hills 
ENCO Marketing, (313) 642-0203 

MN Minneapolis 
Quantum .Sales Inc., (612) 831-8583 
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Nucleonic Products Co. (cont) 

MO 

MS 

NY 

NC 

OH 

OR 

PA 

TX 

Hazelwood 
Oy-Tronix, Inc., (314) 731-5799 
Meridian 
Herron Assoc., (601) 483-9306 
Buffalo 
Ouality Components, Inc., (716) 839-4170 
Hemslead 
Kahgan Sales, (516) 538-2300 
Larchmont 
Hingston-Walsh, (914) 834-4423 
Manlius 
Quality Components, Inc., (3 i 5) 682-8885 
Raleigh 
Component Saies, Inc., (919) 782-8433 
Cincinnati 
Frank J. Campisano Co .. (513) 662-1616 
Cleveland 
Frank J. Campisano Co., (216) 468·1515 
Portland 
Northwest Marketing Assoc., (503) 297-
2581 
Narberth 
Jerry Bresson Assoc iates, (215) 839-6770 
Dallas 
A01fnon & Rjz~s, (214) 233-5591 
Houston 
Ammon & Rizos, (713} 781-6240 

WA Bellvue 
Northwest Marketing Assoc., (206) 455-
5646 

Optical Electronics Inc. 

Optical Electronics Inc. 
P.O. Box 11140 
Tuscon, Arizona 85734 
(602) 624-8358 
TWX: (9101. 952-1283 

Panasonic 

Panasonic 
Matsushita Eieclric Corporation 
Industrial Division 
1 Panasonic Wfl'y 
Secaucu~. New )er~E'Y 07094 
(201) 348-7275 

Specific product information: 
IC's and Solid State Products Product Manager, 
Terry Kobayashi 

Application engineering: 
Chicago, Arthur Suyama ext (:}12) 4:>5·3100 
New Jersey, Terry Kobayashi ext. (201) 348-7275 

Price and deivery: 
See Local Representatives 

Place an order: 
See Local Representatives 

Follow-up an order: 
See Local Represe'1tatives 

Sales Offices & Representatives 
AL Huntsville 

Rep, Inc., (205) 881-9270 
AZ Phoenix 

CA 

CO 

FL 

GA 

IA 

IL 

KS 

MA 

. Sheller-Kahn Co., Inc., (602) 257· 9015 
Newport Beach 
West. Inc., (714) 540-9040 
San Jose 
AI !good North, (408) 288·6731 
Englewood 
Shefler-Kahn Co, Inc, (303) 761·3668 & 
761-2590 
Casselberry 
EIR, Inc., (305) 830-9600 
Coral Springs 
EIR, Inc., (305) 752-9227 
Plantation 
EIR, Inc., (305) 791-8243 
Tucker 
Rep Inc .. (404) 938-4358 
Des Moines 
BE.A.M.S.; Inc., (515) 255-1148 
Chicago 
Brock & Cushman, (312) 622-4110 
Shawnee M.ission 
BEAM.S., Inc, (913) 631-0300 
Allston 
Vector Sales, (617) 787-2790 

MD 

MI 
!

MN 

MO 

NC 

NJ 

NM 

OH 

OR 

PA 

TN 

TX 

UT 

VA 

WA 

Can 

Ellicott City 
Tom Dav!5 Marketers, (301) 461-2209 
Detroit 
Nicon Assoc., (313) 341-7688 
Minneapolis 
Jos-Col Melius, (612) 861-3343 
Sf. Louis 
B.E.A.M.S., Inc., (314) 569~1060 
Winston·Salem 
t.,h.:rcota Corp., \91£) 722~944E 
Painfield 
Meg Electronic Sales, (201) 757-4332, 
(212) 233 9059 
Albuquerque 
Shetler-Kahn Co., Inc., (505) 296-0740, 
(505) 296-0749 
Columbus 
Tom Mulligan & Assoc., (614) 457-2242 
Portland 
Electronic Sources, (503) 292-0634 
King of Prussia 
Monteiro Assoc., Inc., (215) 265-0634 
Jefferson City 
Rep Inc., (615) 475·4105 
Addison 
Dunbar Assoc., (214) 239·7151 
Salt Lake City 
Shefler-Kahn Co., Inc., (801) 484-4222 
Fairfax 
Tom Davis Marketers, (703) 591-7390 
Bellevue 
Electronic Sources. (206) 453·0800 
Dollard Des Ormeaux, Quebec 
R.F.O., Ltd., (514) 626-8324 
Etabicoke. Ontario 
RF.O., Ltd., (416) 626-1445 

Distributors 
AL Huntsville 

Resistacap, (205) 881-9270 
CA Los Angeles 

CO 

FL 

MN 

NJ 

NY 

OR 

PA 

TX 

WA 

Western Electromotive/Shephard, (213) 
820-3777 
Denver 
Ratel Electronic, (303) 934-5813 
Dania 
Areo Distributors, (305) 925-1999 
West Palm Beach 
Nurmi Industrial Division, (305) '684-0320 
Thief River Falls 
Oigi-Key Corp .. (218) 681-2550 
Plainfield 
Mars Electronic, (201) 757-4332, (212) 
233-9059 
Ontario Center 
Pace Electronic Products, (315} '524-2491 
Portland 
AllfldC/St:OUIi"1 E'e(,., (503) 292-3534 
Levittown 
Indisco, (215) 785-6565 
Addison 
Computer Components Corp., (214) 239-
7151 
Seattle 
Almac/Stroum Elec., (206) 763-2300 

Philips 

See listings under Signetics 

Photo Therm 

Photo Therm 
110 Seweil Ave. 
Trenton, N .• I. 08610 
(609) 396-1456 

Plessey Semiconductors 

Plessey Semiconductors 
1641 Kaiser 
Irvine, CA 92714 
(714) 540-99;49 
TWX: 595-1930 

Applications engineering: 
Walt Boris .................................................... ext. 33 

Literature: 
Maureen Greenwood ..................... , .............. exl. 36 

Price and delivery: 
Ann Gilmore ................................................. ext. 31 

Follow-up an order: 
Ann GI!more ............. 6xt. 31 

AL 

AZ 

CA 

I CO 

CT 

FL 

IL 

KS 

MA 

MO 

NC 

NM 

NY 

OH 

PA 

TX 

VA 

WA 

Can 

CA 

I IL 

MD 

NY 

TX 

Sales Offices & Representatives 

Huntsvilie 
REMCO, (205) 883-9260 
phoenix 
Eltron, (602) 997-1042 
The Thorson Company, (602) 956-5300 
Goleta 
The Thorson r,omany, (805) 964-8751 
La Jolla 
Littlefield & Smith Associates, (714) 455-
0055 
Marina del Rey 
Relcom, (213) 822-1187 
Mountain View 
Thresum AssOCiates, Inc., (415) 965-9180 
Denver 
Thorson/ Denver, (303) 759-0809 
Milford 
Wayland Engineering Sales/Conn., (203) 
878-3755 
St. Petersburg 
Kirkwood Associates, (813) 894-8240 
Elk Grove Village 
R-Tech, (312) 439-9090 
Prairie VU!age 
Engineering Services Co., (913) 649-4000 
Natick 
Wayland Engineering Sales, (617) 655-6080 
Ellicott Cny 
Appiied Engineering Consu:tants. (301) 
465-1272 
Southfield 
Luebbe Sales Company, (3 i 3) 357-0355 
51. Louis 
Engineering Services Co, (314) 997-1515 
Raleigh 
Remco, (919) 828-3009 
Eden Prairie 
TeChnical AsSOCiates Inc., (6121 944-3034 
Plainview 
Robert Smith Associates, (516i 681-3155 
Skaneateles . 
Robtron, Inc., (315) 685-5731 
Spring Valley 
Robert Smith, (914) 354-6067 
Cincinnati 
Luebbe Saes Company, (513) 871-4211 
Cleveland 
Luenbe Sales Company, (216) 3$3-0425 
Dayton 
Luebbe Sales Company, (513) 294-0426 
Huntingdon Valley 
Dick Knowles Associates, (215) 947-5641 
Fort Worth 
W. Pat Fraria Company, Inc., (817) 54(1-
9101 
Housto'n 
W. Pat Fralia Company, Inc., (713) 77'2· 
1572 
Richardson 
W. Pal Frat!a Company, Inc. 
Arlington 
Applied Engineering Consultants, (703' 
524-6630 
Woodbridge 
Applied Engineering Consultants, (703) 
550-9429 
Oiympia 
Bergford &. ASSOCiates, (206) 866-2001 
Islington, Ontario 
MacKay ASSOCiates, (416) 626-3805 

Distributors 

Culver City 
JSH Electronics, Inc., (213) 559-5780 
San Diego 
lntermark, (714) 453-9005 
Sunnyvale 
Semicomp Corp, (408) 7~6·;>330 
Chicago 
Semiconductor Specialists, (312) 279-1000 
Ellicott City 
Applied Engineering Consultants, (301) 
465-1272 
Plainview 
P;ainview Electronics Supply Corp., (516) 
822-5357 
Arlington 
Patco Supply. (817) 649·8981 

~------------------~----------~--____________________________ 1-_________________________ _ 
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Precision Monolithics (cant), 

Precision Monolithics 

Precision Monoithics Inc. 
1500 Space Park Dr. 
Santa Clara, CA 95050 
(408) 246-9222 

Specific product information ...................... ext. 162 
Application engineering .............................. ext. 162 
Literature ........................................................ ext. 162 
Price and delivery ........................................ ext. 171 
Follow-up an order ...................................... ext. 171 
All other information .................................... ext. 162 

Sales Offices & Representatives 

AL Huntsville 
W. A. Brown Components, (205) 539-4411 

AZ Tempe 
Argus Sales, (602) 967-8709 

CA Los Angeles 
Regional Office, (213) 670-3791 
Mountain View 
Thresum Associates, (415) 965-9180 
San Diego 
L&S Associates, (714) 455-0055 
Santa Clara 
Regional Office, (408) 246-9222 

CO Wheatridge 
Waugaman Associates, Inc., (303) 423-
1020 

CT Wallingford 
Com-Sale, (203) 269-7964 

FL Orlando 
Technoogy Marketing Associates, (3~5) 
857·3760 
Pompano Beach 
Technology Marketing Associates, (305) 
942-0774 

GA Chamblee 
W. A. Brown· Components. (404~ ~05 

IA Cedar Rapids 
ComsJrand, Inc., (319) 377-1575 

IL Arlington Heights . 
Regional Office, (312) 437-6697 
Rolling Meadows 
Sumer, Inc., (312) 394-4900 

IN . Indianapolis 
Ihrig Associates,. Inc., (317) 783-7630 

KS Olathe 
Technical Representatives, Inc., (913) 
782-1177 

MA Waltham 
Com-Sale, (617) 890-0011 

MD Lutherville-Timonium 
'District Office, (301) 252-2988 

MI Detroit 
A. Blumenberg Associates, (313) 557-1934 
St. Joseph 
A. Blumenberg Associates, (616) 983-0431 

MN Minneapolis 
Comstrand, Inc., (612) 571·0000 

MO Hazelwood 
Technical Representatives, Inc., (314) 
731-5200 

NC Raleigh 
W. A. Brown Components. (919) 781-9426 

NM Albuquerque 
Waugaman Associates, Inc., (505) 294-
1436 

NY Fishklil 
District Office, (800) 824-5120 
Jericho 
J-Square Marketing, Inc., (516) 997-6210 
Wantagh 
Regional Office, (516) 785-3331 

OH Cleveland 
Del Steffen & Associates, (216) 461-8333 
Dayton 
Del Sieffen & Associates, (513) 293-3145 
Lexington 
Del Steffen & Associates, (419) 884-2313 

PA King. of Prussia 
District Office, (215) 265-3255 

TN Knoxville 
W. A. Brown Components, (615) 637-3523 

TX Houston 
OOeler & Menelaides, Inc., (713) 772-0730 
Richardson 
Oeler & Menelaides, Inc., (214) 234-6334 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Salt Lake City 
Waugaman Associates, Inc., (801) 363-
0275 
Seattle 
SJ i 6, (206) 624-9020 
Milwaukee 
Sumer, Inc., (414) 259-9060 
Dollard Des Oreaux, Quebec 
RFO Limited, (514) 626-8324 
Mississaugs; Ontario 
RFO Limited, (416) 626-1445 
Australia, Crows Nest 
Cema 
Austria, Vienna 
Ing. Otto Folger, Tel: 0222/65 45 03 
Be/gium, Brussels 
Bourns (Belgium) N.V., Tel: 02/218 2005 
Denmark, Bagsvaerd-Copenhagen 
E. Friis-Mikkelsen AIS, Tel: 01/98 63 33 
Eastern Europe, Vienna 
Eltrans, Tel: 0222/24 71 37 
Finland, Helsinki 
Oy Chester AB, Tel: 80/735 774 
France, P~lfis 
Ohmic SA, Tel: 01/203 9633 
Germany, Stuttgart 1 
Bourns GmbH, Tel: 0711/24 29 36 
Greece, Athens 
Sotiris V. Vorgias, Tel: 9812326 
India, (Palo Alto, CAl 
FeguElectronics, Ltd., Tel: (415) 493-1788 
Iran, Teheran 
Berkeh Company, Ltd., Tel: 831 564 
Israe.l, Tel Aviv 

. Rapac Electronics Ltd., Tel: 45 42 46 or 
44 66 91 
Italy, Milan 
Technic S.r.L., Tel: 02132 56 88 
Japan, Tokyo 
Tokyo Trading Co., Ltd. 
Netherlands, Voorburg 
Bourns ,Nederland) B.V., 070 88 93 18 
Norway, Strommen 
AIS Kjell Bakke, Tel: 02171 53 50 
Portugal, Lisbon 
T electr.a 5.A.R.L..,T at: 6860 72-
South Africa, Johannesburg 
Associated Electronics, (Pty) Ltd., Tel: 
839-1824 
South America, (Mountain View) 
Intectra, Tel: (415) 967-8818 
Spain, Madrid 
Hispano Electronica SA, Tel: 619-4108 
Sweden, Akersbergam 
AB Elektroutensilier, Tel: 0764/20 110 
Switzerland, Baarerstrasse 8 
Bourne (Schweiz) AG, Tel: 042/23 22 42 
Turkey, "nkara 
Nel, Nukleer Elektronik Ltd., Tel: 18 72 70 
United Kingdom, Middlesex TW3 iTE 
Bourns (trimpot) Ltd., Tel: 01/572 6531 
Yugoslavia, Zagreb 
Unitrade/Podravka, Tel: 44 80 55' 

Distributors 
Huntsville 
Hallmark Electronics, (205) 837-8700 
Phoenix 
Liberty Electronics, (602) 257·1272 
Sterling Electronics, (602) 258-4531 
Chatsworth 
We states Electronics, (213) 341-4411 
Costa Mesa 
We states Electronics, (714) 549-8401 
EI Segundo 
Liberty Eectronics, (213) 322-8100 
Gardena 
Bel! Industries, (213) 321·5802 or (714) 
521-4914 
Mountain View 
Elmar Electronics, (415) 961·3611 
San Diego 
Intermark Electronics. (714) 279-5200 
liberty Electronics, (714) 565-9171 
Santa Ana 
Intermark Electronics, (714) 540-1322 
Sunnyvale 
Bell Industries, (408) 734-8570 
Intermark Electronics. (408) 738-1111 
Commerce City 
Elmar Eectronics, (303) 287-9611 
Wheatridge 
Century Electronics. (303) 424·1985 
Norwalk 
Harvey Electronics, (203) 853-1515 

FL Fort Lauderdale 
Hallmark Electronics, (305) 971-9280 
Orlando 
Hallmark Electronics, (305) 855-4020 

IL Elk Grove 
Hallmark Electronics, (312) 437-8800 
Pioneer Electronics, (312) 437-9680 

IN Indianapolis 
Pioneer Electronics, (317) 849-7300 

KS Shawnee Mission 
Hallmark Electronics, (913) 888-4747 

MA Dedham 
Gerber Electronics, (617) 329-2400 
Lexington -
Harvey Electronics, (617) 861-9200 

MD Baltimore 
Hallmark Electronics, (301) 796-9300 

MI Livonia 
Pioneer Electronics, (313) 525-1800 

MN Bloomington 
Hallmark Electronics, (612) 884-9056 

MO Earth City 
Hallmark EIElctronics, (314) 291-5350 

NC Raleigh 
Hallmark Electronics, (919) 832-4465 

NJ Fairfield 
Harvey Electronics, (201) 227-1262 

NM Albuquerque 
Century Electronics, (505) 292-2700 

NY Binghamton 
Harvey Electronics, (607) 748-8211 
W. Henrietta 
Harvey Electronics, (716) 334-5920 
Woodbury , 
Harvey Electronics, (516) 921-8700 

OH Cleveland . 
Pioneer Electronics, (216) 587-3600 
Dayton 
Pioneer Electronics, (513) 236-9900 

OK Tulsa 
Hallmark Eectronics, (918) 835-8458 

PA Huntingdon Valley 
Hallmark Electronics, (215) 355-7300 
Pittsburgh 
Pioneer Electronics, (412) 782-2300 

IX AU$tin 
Hallmark ElectroniCs, (512) 837-2814. 
Dallas 
Hallmark Electronics, (214) 231-5101 
Sterling Electronics, (214) 357-9131 
Houston 
Hallmark Electronics, (713) 781-6100 
Sterling Electronics, (713) 627-9800 

UT Salt Lake ~ity . 
Century Electronics, (810) 487-8551 

WA Bellview 
Liberty Ele-ctronics, (206) 763-8200 

WI West Allis 
Ha/mark Electronics, (414) 476-1270 

Can Montreal, Quebec 
Cesco Electronics, (514) 735-5511 
Toronto. Ontario 
Westburne Electronics, (416) 787-2461 
Vancouver, British Columbia 
Intek Electronics, (604) 327-6831 

Raytheon Semiconductor 

Raytheon Company 
Semiconductor Division 
350 Ellis Street 
Mountain View, California 94042 
(415) 968-9211 
TWX: 910-379-6481 

Special product information: 
Linear .................................................... Dick Koeltl 
Digital ...................................................... Ray Solis 
Discrete .............................................. Larry Coli ins 
Hybrid Circuits ........................................ Tom Cate 
Microprocessors .............................. Dave UH:nari 

Price and delivery: 
Local Field Sales Offfice 

Place an order: 
Local Field Sales Offfice 

Follow-up an order: 
Customer Service 

Sales Offices & Representatives 
AL Huntsville 

Macro Marketing Assoc., (205) 883-96301 
883-9632 

AZ Irvine 
SemperFi Sales Co., (602) 991-9197 
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EI Segundo 
Varigon Associates, (213) 322-1120 
Irvine 
Raytheon Semiconductor, (714) 833-9042 
Mountain View 
Raytheon Semiconductor, (415) 969-3475 
San Diego 
Vilrigon 'Associates, (714) 299-5413 
Sunnyvale 
Mission Marketing, (408) 732-9611 
Denver 
Carmel Electronics. (308) 757··6191 
Altamonte Springs 
Dyne-a-Mark Corp., (305) 831-2097 
Clearwater 
Dyne-a-Mark Corp., (813) 441-4702 
Fort Lauderdale 
Dyne-a-MarK Corp., (305) 771-6501 
St. Petersburg 
Raytheon Regional Sales Office, (813) 576-
2221 
Chicago 
Carlson Electronic Sales, (312) 774-9022 
Elk Grove Village 
Carlson Electronic Sales, (312) 956-8240 
Des Plaines 
Raytheon Semiconductor, (3.12) 297-5540 
Indianapolis 
Carlson Electronic Sales, (317) 253-5610 
Prairie Villaqe 
Engineering 'Service Company, (913) 649-
4000 
St. Louis 
Engineering Services Company, (314) 997-
1515 
Newion Lower Falls 
Raytheon Regional Sales Office, (617) 527-
0030 
Pikesville 
L & M Assoc., (310) 484-7970 
Farmington 
Miltimore Sales, Inc., (313) 476-2446 
Bloomington 
Electronic Sales Agency, (612) 884-8291 
Minneapolis 
Raytheon Semiconductor, (612) 920-7935 
51. Louis 
Engineering Services Company, (314) 997-
1515 
Cherrv Hill 
Rayth~on Semiconductor, (609) 663-4066 
Winston-Salem 
Marco Marketing Assac , (919) 788·8145 
Melville 
Raytheon Reg ional Sales Office, (516) 
420-0700 
R.O.M.E., Inc, (516) 249-0011 
Brunswick 
Kimconics Sales, Inc .. (216) 225-6111 
Dayton 
Kimconics Sales, Inc., (513) 898-1783 
Portland 
Northwest Marketing AssOCiates, Inc., 
(503) 297-2581 
Dallas 
ION Associates, (214) 357-9441 
Houston 
ION AssOCiates, (713) 461-5311 
Bellevue 
Northwest Marketing, (206) 455·5846 
Milwaukee 
Carlson Electronic Sales, (414) 476-2790 
flAilton, Ontario 
Can tee Representatives, Inc., (416) 624-
9696 
Ottawa, OntariO 
Cantec Representatives, Inc., (613) 828-
1190 
Pierrefonds, PQ 
Cantec Representatives, Inc., (514) 620-
3121 
France, laBoursidiere, RN 186 
Raytheon Semiconductor France, 631 06 76 
Germany, Munich 
Raytheon Halbieiter GmbH, 089-539-693 
Japan, Tokyo 
New Japan Radio Co, Ltd., Tel: (591) 
3451 
Switzerland, Zurich 
Transistor AG Raytheon, Tel: 01 625-6~ 1 
United Kingdom, Essex 
Raytheon Semiconductor, Tel: (0279f, • 
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All Other Overseas Areas 
lexington, Mass. 
Raytheon Co., International, Tel: (617) 
862·6600 

Distributors 

Huntsville 
Hallmark Electronics, (205) 837-8700 
Pioneerl Hunlsviile, (205) 837-9300 
Fort Smith 
Carlton Bates, (501) 656·8201, (800) 362-
9009 
Phoenix 
Cramer Electronics, (602) 267-7321 
Kierulff Electronics, (602) 243-4101 
Sterling Electronics, (602) 258-4531 
Costa Mesa 
Semicomp Corp .. (714) 549-8600 
Irvine 
Cramer/los Angeles. (213) 771-8300 (714) 
979-3000 
Los Angeles 
Kieruff Electronics. (213) 685-5511 
Newport Beach 
Semicomp, (714) 833-3070, (213) 581-7201 
Palo Alto 
Kierulff Eectronics, (415) 968-6292 
San Carlos 
Sterling Eectronics, (415) 592·2353 
San Diego 
Cramer/San Diego, (714) 565-1881 
Intermark Eectronics, (714) 279-5200 
Kierulff Electron.ic!>, (714) 278-2112 
Semicomp, (714) 560-0373 
Santa Ana 
Intermark Electronics, (714) 540-1322, 
(213) 436-5275 
Sunnyvae 
Bell Industries, (408) 734-8570 
Cramer/ San Francisco, (408) 739-3011 
Intermark Electronics. (408) 738·1111 
Semicomp, (408) 736-2'330 
Woodland Hills 
JACO Electronics, (213) 887-640q 
Denver 
Cramer/Denver, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 
Wheatridge 
Century Electronics, (303) 424-1985 
North Haven 
Cramer/Connecticut, (203) 239·5641 
Clearwater 
Diplomat/Southland. (813) 443-4514 
Hollywood . 
Cramer/EW Hollywood, (305) 923-8181 
Orlando 
CramerlE\A! Orlando, (305) 894 .. 1511 
Pioneer/Florida; (305) 859-3600 
Pompano Beach 
Zeus Components, (305) 942-4312 
Atlanta 
Lykes Electronics, (404) 355-2223 
Norcross 
Cramer! Atanta, (404) 448-9050 
Elk Grove Village 
Hallmark Electronics, (312) 437·8800 
KieruHf Electronics, (312) 640-0200 
Diplomat/ Lakeland, (312) 595-1000 
Elmhurst 
Semiconductor Specialists, Inc., (312) 
279-1000 
Mt. Prospect 
Cramer/Chicago, (312) 593-8230 
Rosemont 
Advent Electronics, (312) 297-6200 
Indianapolis 
Advent Electronics, (317) 297·4910 
Graham Electron ics Supply, Inc, (317) 
635-5453 
Semiconductor Specialists, Inc .• (317) 
731-2400 
Cedar Rapids 
Advent Electronics, (319) 393-8811 
Shawnee Mission 
Hall-Mark Electronics, (913) 888-4747 
Billerica 
Kierulff Electronics, (617) 667-8331 
Framingham 
Future Electronics, (617) 879-0860, (800) 
225-0480 
Newton 
Cramer Electronics, (617) 964-4000 
Watertown 
Sterling Electronics, (617) 926-9720 

MD 

M! 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

OK 

PA 

TX 

Baltimore 
Hail-Mark Electronics (301) 265-8500 
Radio Electric Service Company, (301) 
823-0070 
Techn.ico, (301) 828-6416 
Gaithersburg 
Cramer-Washington, (301) 948-011 G 
Kierulff Electronics, (301) 948-0250 
Pioneer Washington Elect., (301) 948-0710 
Farmington 
Advent Elect., (313) 477-1650 
Diplomat/Northland, (313) 477-3200 
Livonia 
Replron/Michigan, (313) 525-2700 
Minneapolis . 
Arrow Electronics, (612) 888-5522 
Diplomat/Electronics Company, (612) 788-
8601 
Hallmark Electronics, (612) 884-9056 
Semiconductor Specialists, (612) 854-8841 
Stark E.lectronic Supply, (612) 332·1325 
Edina 
Cramer/Minnesota, (612) 835-7811 
Earth City 
Hallmark Electronics, (314) 291-5350 
Kansas City 
Semiconductor Specialists, (816) 452-3900 
Hazelwood 
Semiconductor Specialists, (314) 731-2400 
SI. Louis 
Diplomat/St. Louis, (314) 645-8550 
Ral~i9h 

Hall Mark Electronics, (919) 832-4465 
Winston-Salem 
Cramer/EW Winston SAlem (919) 72!'i-8711 
Cherry Hill 
Cramer· Pennsylvania, (609) 424-5993 
Hackensack 
Components PiuS, (201) 487-0565 
Moonachie 
Cramer E!ectron iCs, (201) 935-5600 
Moorestown 
Arrow/Angus, (609) 235-1900 
Rutherford 
Kierulff Electron ics, (201) 935·2120 
Albuquerque 
Century ElectroniCS, (505) 292·2700 
Cramer/New Mexico, (505) 265-5767 
Kierulff Electronics. (505) 247·1055 
Sterling Albuquerque, (505) 345-6601 
Buffalo 
Summit Distributors, Inc" (716) 884-3450 
East Syracuse 
Cramer/Syracuse, (315) 437-6671 
Elmsford 
Zeus Components, Inc,. (914) 592-4120 
Hauppauge 
Components Pius, (516) 231 -9200 
Cramer/long Island, (516) 231-5600 
JACO Electronics, (516) 273-1234 
New Hyde Park 
Lafayette Industrial Elect., (516) 488-6600 
Plainview 
ACI Electronics Corp., (516) 293-6630 
Rochester 
Cramer I Rochester, (716) 275·0300 
Beachwood 
Sheridan Sales Co., (216) 831-0130 
Cincinnati 
Sheridan Sales Co, (513) 761-5432 
Cleveland 
Cramer/Cleveland, (216) 248-8400 
Columbus 
Reptron/Ohio, (614) 443-0231 
Dayton 
Diplomat/Ohio, (513) 228-1080 
Semiconductor SpeCialists, (513) 278·9455 
Sheridan Sales Co .. (513) 277-8911 
Tulsa 
Component Specialties, (918) 664·2820 
Huntingston 
Hall Mark Electronics, (215) 355-7300 
Pittsburgh 
Semiconductor Specialists, (412) 781-8120 
Sheridan Sales Co .. (415) 244-1640 
Austin 
Components Specialists, (512) 459-3307 
Quality Components Inc .• (512) 458-4181 
Dallas 
Components Specialties, (214) 357-4576 
Cramer/Texas, (214) 661·9300, (800) 492· 
6940 
Sterling/Dallas, (214) 357-9131 
Ol..l3li:y Components, (214) 387··t949 
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Houston 
Component Specialists, (713) 771-7237 
Sterl ing/ Houston, (713)· 627-9800 
Quality Components, (713) 772-7100 
Salt Lake City 
DiplomatlAltaland, (801) 486-7227 
Bellevue 
Bell Industries, (206) 747-1515 
SeaUie 
Cramer/Seattle, (206) 762-5755 ' 
Intermark Electronics, (206) 767-3160 
Sterling Electronics, (206) 762-9100 
Tukwila 
Cranier I Seattle, (206) 575-0907. 
Kierulft Electronics, (206) 444-2034 
West Allis 
Hallmark Electronics, (414) 476-1270 
Semiconductor Specialists, (414) 257-1330 
Calgary, Alberta 
PAAR Industrial' Electronics, (408) 267-
2840 
Downsview, Ontario 
Cramer/Canada, (416) 661-9222 
Ottawa, Ontario 
Wackid Radio & Television Labs., (613) 
728-1821 . 
Mississauga, Ontario 
Prelco Electronics, (416) 678-0401 
Montreal, P.O. 
Future Electronics, (514) 735-5775 
Prelco Electronics, Ltd., (514) 389-8051 
Winnipeg, Manitoba 
W.E.S. Limites "Wholesale Electronic 
Supply," (204) 632-1260 
Rexdale, Ontario 
Future Eectronics, (416) 677·7820 

RCA Solid State Division 

RCA Solid State Division 
Box 3200 
Somerville, N.J. 08876 
(20 i I 565~o0JO 
TWX: (710) 480-9333 

AL 

AZ 

CA 

co 

FL 

GA 

IA 

IL 

IN 

KS 

MA 

Sales Offices & Representatives 
Huntsville 
Electro-Mech (205) 883-9624 
Sales Office, (205) 881-4100 
Scottsdale 
Sales Office, (602) 947-7235 
Summit Sales, (602) 994-4587 
Hollywood 
Sales Office, (213) 461-9171 
Los Altos 
Sales Office, (415) 948-8996 
San Diego 
Bestronics, (714) 278-2150 
Sales Office, (714) 279-0420 
Tustin 
Sales Office, (714) 832-5302 
Denver 
B5, Incorporated, (303) 426-0222 
Sales Office, (303) 433-8841 
Clearwater 
G. F. Bohman Associates, (813) 442-5606 
Ft. Lauderda~ 
G. F. Bohman Associates, (305) 772-9824 
Orlando 
G. F. Bohman Asoeiates, (305) 855-0274 
Lake Park 
Sales Office, (305) 626-6350 
Winter Park 
Sale.s Office. (305) 647-7100 
Atlanta 
Electro-Medh, (404) 449-6337 
Cedar Rapids 
Lorenz Sales. Inc., (319) 393-6912 
Des Plaines 
Sales Office, (312) 391-4380 
Fort Wayne 
Sales Office, (219) 432-3973 
IndianapOlis 
Sales Office, (317) 546-4001 
Southern Sales Corporation, (317) 299-
2992 
Overland Park 
Kebco, (913) 649-2168 
Sales Office, (913) 642-7656 
Needham Heights 
Sales Office, (617) 444-7200 
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MANUFACTURERS & DISTRIBUTORS DIRECTOR-tT ~''''P' 

Birmingham 
Sales Office, (313) 644-1151 
Detroit 
Nicon Associates, (313) 341-7688 
Minneapolis . 
Constrand, Inc., (612) 571-0000 
Sa les Office,· (612) 929-0676 
Maryland Hts. 
Kebco, (314) 576-4111 
Raleigh 
Electro-Mech, (919) 782-7586 
Cherry Hill 
Sales Office, (609) 424-3650 
Clark . 
Sales Office, (201) 574·3550 
Haddonfield 
Thomas Associates, Inc., (609) 854-3011, 
(215) 627-6615 . 
Albuquerque 
C. T. Carlberg Associates, (505) 265-1579 
East Syracuse 
L-Mar Associates, Inc., (315) 437-7779 
Fairport 
Sales Office, (716) 223-5240 . 
Huntington Station 
Sales Office, (516) .293-0180' 
Rochester 
L-Mar Associates, Inc., (716) 328-5240 
Cleveland 
Arthur H. Baier Company, (216) 461-6161 
Dayton 
Arthur H. Baier· Company, (513) 276-4128 
Pepper Pike 
Sales Office, (216) 831-0030 
Portland 
Western Technical Sales, Inc., (503) 297-
1711 
Nashville 
Electro-Mech, (615) 256-2516 
Austin 
Jackson Arnold Company, (512) 447-1068 
Dallas 
Sales Office, (214) 638-6200 
Houston 
Jackson Arnold Company, (713) 783-7297 
Sail La~eCilY 
R Marketmg, (801) 972-5646 
Arlington 
Sales Office, (703 558-4161 
Bellevue 
Western Technical Sales, Inc., (206) 
641-3900 
Elk Grove 
Key Enterprises, (414) 784-3390 
Anna de Bellevue, Quebec 
RCA Ltd., (514) 457-9000 
Calgary, Alberta 
RCA, Ltd., (403) 243-6051 
Rexdale, Ontario 
RCA Ltd., (416) 247-5491 
Argentina, Buenos Aires 
RCA SAIC, Tel: 70-4171 
Austria, Vienna 
RCA International GmbH, Tel: 2438693 
Belgium, Liege 
RCA s.a., Tel: 644550 
Brazil, Sao Paulo 
RCA Telesetemas Ltds., Tel: 36-6951 
France, Boulogne 
RCA s.a., Tel: 603 8787 
Germany, Hamburg 
RCA GmbH, Tel: 04106/2001 

. Munchen 
RCA GmbH, Tel: 089/52 79 28 
Stuttgart 
RCA GmbH, Tel: 0711/73/63/57-59 
Weisbaden 
RCA GmbH, Tel: 0612113/93186/7 
Iran, Tehran 
RCA (Iran) Ltd., Tel: 567410/651900 
Italy, Milano 
RCA spA, Tel: 637 048/051 
Japan, Tokyo 
RCA, Tel: 581-2311 
Mexico 
RCA Distributor and Special Products 
Division, Tel: 565-7311 
Spain, Madrid 
RCA SA, Tel: 733 05 62 
Sweden, Solna 
RCA International Ltd., Tel: 08 83 42 25 
Taiwan, Taipei 
RCA, Tel: 579171 
United Kingdom, Middlesex 
RCA Ltd., Tel: 85511 

AL 

AR 

CA 

CO 

CT 

FL 

GA 
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MA 

Distributors 

. Huntsville 
Hamiltonl Avnet Electron ics, (205) 533-1170 
Phoenix 
H~milton/ Avnet Electronics, (602) 275-7851 
Klewlff Electronics, (602) 243-4101 
Liberty Electron ics/ Arizona, (602~ 257-
1272 
Culver City 
Hamilton Electro Sales, (213) 558-2020 
Costa Mesa 
Schweber Electronics Corp., (714) 556-
3880 
EI Monle 
G. S. Marshall Company, (213) 686-0141 
EI Segundo 
Liberty Electronics, (213) 322-8100 
Irvine 
Cramer/Los Angeles, (213) 771-8300, (714) 
979-3000 
Los Angeles 
Kierulff Electronics Inc., (213) 685-5511 
RPS Electronics, Inc., (213)748-1271 
Mt. View . 
ElmarElectronics, Inc., (415) 961-3611 
HamiltonlAvnet Electronics, (415) 967-7000 
Palo Alto 
Kierulff Electronics, Inc., (415) 968·6292 
Riverside -
Electronic Supply Corp., (714) 683-7300 
San Diego 
Hamilton/Avnet Electronics, (714) 279-2421 
Kierulff Electronics, Inc., (714) 278-2112 
Liberty/San Diego, (714) 565-9171 . 
Sunnyvale 
Cramer/San FranciSCO, (408) 739-3011 
Commerce City 
Elmar Electronics/Denver, (303) 287-9611 
Denver 
Hamilton/Avnet Electronics, (303) 534-1212 
Kierulff Electronics, Inc., (303) 371-6500 
Danbury 
Schweber Electronics Corp., (203) 792-
3500 
Georgetown 
Hamiltonl Avnet Electronics, (203) 762-0361 
North Haven 
Cramer/Connecticut, (203) 239-5641 
Ft. Lauderdale 
Arrow Electronics, Inc., (305) 776-7790 
Hamiltonl Avnet Electronics, (305) 911-2900 
Hollywood 
Cramer/Hollywood, (305) 945-4176 
Schweber Electronics Corp., (305) 927-
0511 
Orlando 
Cramer/Orlando, (305) 894-1511 
Norcross 
Cramer/ Atlanta, (404) 448-9050 
Hamilton/Avnet Electronics, (404) 448-0800 
Cedar Rapids 
Oeeco Inc., (319) 365-7551 
Chicago 
Newark Electronics, (312) 638-4411 
Elk Grove Village 
Schweber Electronics Corp., (312) 593-
2740 
Elmhurst 
Semiconductor Specialists, Inc., (312) 
270-1000 
Mt. Prospect 
Cramer/Chicago, (312) 593-8230 
Schiller Park 
Hainilton/Avnet Electronics, (312) 678-6310 
Indianapolis 
Graham Electronics Supply, (317) 634-8202 
Lenexa 
Hamilton/Avnet ElectroniCS, (913) 888-8900 
Wichita 
Radio Supply ComP,any, (316) 267-5214 
Metairie 
Sterling Electronics, Inc., (504) 887-7610 
Burlington 
Wilshire ElectronicslNew England, (617) 
272-8200 
Newton 
Cramer Electronics, Inc., (617) 969-7700 
Waltham 
Schweber Electronics Corp., (617) 890-
8484 
Watertown 
Sterling Electronics, Inc., (617) 926-9720 
West Newton 
A. W. Mayer Co., Inc., (617) 965-1111 
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1~~:I.i.d State Division (cont) 

I' ~~m. • 
Hamliton/ Avnet Eiectronics, (6i 7) 933-8020 

MD Baltimore 
Arrow Electronics, Inc., (301) 247-5200 
Gaithersburg 
Cramer/Washington, (301) 948-0110 
Hanover 
Hami!tor./Avnet Electronics, (301) 796·5000 
Rockville 
Schweber Electronics Corp., (301) 881-
3300 
Savage 
Pyttronic Industries, Inc., (301) 792-0782 

MI Livonia 
Hamilton/ Avnet Electronics, (313) 522-4700 
RS Electronics. Inc .. (313) 525-1155 
Troy 
Schweber Electronics Corp., (313) 583-
9242 

MN Bloomington 
Arrow ElectroniCs, (612) 888-5522 
Edirta 
Cramer/Minnesota, (612) 835-7811 
Hamilton/ Avnet Electronics, (612) 941-3801 
Minneapolis 
Semiconductor Specialists, Inc., (612) 854-
8841 

MO Hazelwood 
Hamilton/Avnet Electronics, (314) 731-1144 
Scm:ccnductor SpeciaHsts, !r.c., (314} 731-
2400 
Kansas City 
Semiconductor Specialists, !nc., (816) 452-
3900 

NC Greensboro 

NH 

NJ 

NM 

NY 

OH 

2100 

Hammond Electronics of Carolina, Inc., 
(919) 275-6391 
Winston-Salem 
Cramer/Winston-Salem, (919) 725·8711 
Manchester 
Arrow Electronics, Inc., (603) 668-6968 
Cedar Grove 
Hamilton/Avnet Electronics, (201) 239-0800 
Clifton 
Wilshire Electronics/NJ, (201) 340-1900 
Moonachie 
Cramer· New Jersey. (201) 935-5600 
Moorestown \ 
Arrow E:ectronics, Inc., (609) 235-1900 
Mount Laurel . 
Hamilton/ Avnet Electronics, (609) 234-2133 
Pennsauken 
Resco Eectronics Div. of Astrex, (609) 662-
4000 
Rutherford 
Kierulff Electronics, Inc., (201) 935-2120 
Somerset 
Schwe·ber/NJ Electronics, (201) 469-6008 
Albuquerque 
Cramer INew Mexico. (506) 265·5767 
Hamiiion/Avnet Electronics, (505) 765-1500 
Buffalo 
Summit Distributors, Inc .. (716) 884-3450 
East Syracuse 
Hamiltonl Avnet Electronics, (315) 437-2641 
Farmingdale 
Arrow Electronic, Inc., (516) 694-6800 
Freeport 
Milgray Electronics, Inc., (516) 546-6000 
Hauppauge 
Cramer/Long Island, (516) 231·5600 
Rochester 
Cramer / Rochester. (716) 275-0300 
Hamiltonl Avnet Electronics, (716) 442-7820 
Rochester RadiO Supply Co., (716) 454-
7800 
Schweber Electronics Corp., (716) 461-
4000 
Syracuse 
Cramer/Syracuse, (315) 437-6671 
Westbury 
Schweber Electronics Corp., (516) 334-
7474 
Hamiltonl Avnet Electronics, (516) 333·5800 
Beachwood 
Schweber Electronics Corp., (216) 464-
2970 
Cleveland 
Hamiltonl Avnet Electronics. (216) 461-1400 
Columbus 
Hughes-Peters, Inc., (614) 294-5351 

OK 

PA 

TX 

UT 

WA 

Dayton 
Hamilton/Avnet Electronics. (513) 43300610 
The Stotts Friedman Co., (513) 298-5555 
Solon 
Cramer/Cleveland, (216) 248-8400 
Tulsa 
Radio, Inc., (918) 587-9123 
Philadelphia 
Herbach & Rademan, Inc., (215) 426-1700 
Pittsburgh 
Semiconductor Specialists, Inc., (412) 781-
8120 
Austin 
Sterling Electronics, Inc., (512) 836-134~ 
Dallas 
Hamilton/Avnet Electronics, (214) 661-8661 
Cramer/Texas, (214) 661-9300 
Schweber Electronics Corp., (214) 661-
5010 . 
Sterling Electronics, Inc., (214) 357-9131 
Houston 
Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics Corp., (713) 784-
3600 
Sterling Electronics Inc., (713) 627-9800 
Salt Lake City 
Hamiltonl Avnet Electronics, (801) 972-2800 
Bellevue 
Hamiltonl Avnet Electronics, (206) 746-8750 
Seattle 
Uberty Electronics/Northwest, (206) 763-
8200 
Robert E Priebe ComD~ny. (206) 682-8242 
Mequon 
Taylor Electric Company, (414) 241-4321 
New Berlin 
Hamilton/Avnet Electronics, (414) 784-4510 
Oak Creek 
Arrow Electronics, Inc., (414) 764-6600 

Real Time Corp. 
Real Time Corporation 
53 South Jefferson Road 

. Whippany, New Jersey 07981 
(201) 887-4141 
Information .......................................... Oleg Burlak 

Reticon 
Reticon Corporation 
910 BeniCia Avenue 
Sunnyvale, California 94086 
(408) 738-4626 
TWX: (910) 339·9343 

Specific product in'ormation ........ GeorQe Hansell 
Application engineering ................ George Hansell 
Literature .............................................. Sylvia Spohn 
Price and delivery .......................... George Hansell 
Follow-up an order ............................ Robert Stern 
All other information ...... . ... George Hansell 

Sales Offices & Representatives 
AL Huntsville 

Technology Marketing Assoc., (205) 883-
7893 

CA Redondo Beach 
Reticon Sales Office, (213) 379-3400 

CO Wheatridge 
Waugaman Assoc., Inc., (303) 423-1020 

CT Stratford 
Gerald Rosen Co., (203) 375-5456 

FL Orlando 
Technology Marketing Assoc., (305) 857-
3760 
Pompano Beach 
Technology Marketing Assoc., (30Si 942-
0774 

IA Cedar Rapids 
Engineering Services, (319) 365-8071 

IL Schaumburg 
Carvel Engineering, (312) 885-8800 

KS Derby 
Palatine Sales, Inc .• (316) 788-0621 
Lenexa 
Palatine Sales, Inc., (913) 492-7020 

MA Boxford 
Reticon Sales Office, (617) 887-6286 
Framingham 
Gerald Rosen Company, (617) 879-5505 

MD Baltimore 
Component Sales, (301) 484-3647 

MI Birmingham 
J. C. Hoistetter Company, (313) 646-3635' 

MN Minneapolis 
Arjay Sales. (612) 854-4972 

MO St. Louis 
Paiiltine Sales, inc., (314; -126-7055 

NC Raleigh 
Component Sales, (919) 782-8433 

NM Albuquerque 
Waugaman Assoc., (505) 294-1436 

NY Bowffid(u;\Iille 
Ossmann Component Sales Corp., (716) 
681-9700 
Huntington, L.I. 
COB Enterprises. (516) 692-5200 
Kingston 
Ossmann Component Sales Corp., (914) 
338-5505 
Rochester 
Ossmann Component Sales Corp., (716) 
422-3290 
Syracuse 
Ossmann Component Sales Corp., (315) 
454-4477 
Vestal 
Ossmann Component Sales Corp., (607)' 
785-9949 

OH Dayton 
J. C. Hofstetter Company. (513) 296-1010 
Medina 
J. C. Hofstetter Company, (216) 725-4477 

TX Dallas 
MyNo"y~tem~ Mflrkp.ting, (214) ?:1R-7157 
Houston 
Mycrosysfems Marketing, (713) "83-2900 

UT Salt lake City 
Waugaman Assoc., (801) 363-0275 

WI Glendale· 

Can 

Inti 

inll 

Inti 

Inti 

Inti 

Inll 

Inll 

I

lnli 

Inti 

Inti 

Inll 

Inti 

Inll 

Inti 

Inti 

Inti 

Inti 

Carvel Engineering Co., (414) 352-6630 

Distributors 

Ottawa, Ontario 
Webster Instruments Ltd., (613) 725-1931 
Mississauga, Ontario 
Webster Instruments Ltd., (416) 275-2270 
Poinl Claire, Quebec 
Webster Instruments Ltd., (514) 695-9787 
Australia, Prospect 
A. J. Ferguson (Adelaide) Pty. Ltd., Tel: 
269-1244 
Austria. Wien 
Bacher Elektronische, Tel: (0222) 83 63 96 
Belgium, Bruxelles 
Inelco, Tel: (02) 660 00 12 
Denmark, Copenhagen 
ScandinaVian Semiconductor Supply A/S, 
Tei: (01/ 83 5090 
Finland. Helsinki 
Havulinna Oy, Tel: (90) 661 451 
France, Sevres 
Tekelec Alrtronic, Tel: '(01) 027 75 35 
Germany, Muenchen 
Opteltet. Div. Neumuller GmbH. Tel: (089) 
59911 
Hot Electronic, Tel: 089-601 30 17 
Stuttgart 
Hot Electronic. Tel: 0711-56 1 25 
Israel. Ramat-Gan 
Telsys Ltd., Electronic Engineering, Tel: 
739865 
Italy, Milan 
Eledra. Tel: (02) 34 93 041 
Japan, Yokohama 
Pan Electron, Inc., Tel: 045-471-8811 
Netherlands, Amsterdam 
Ineico, Tel: (020) 93 4324 
New Zealand, Auckland 
ProfeSSional Electronics Ltd., Tel: 493-029 
Norway, Oslo 
Nordisk Elektronik (Norge) A/S Tel: (02) 
55 38 93 . 
South Africa, Pretoria 
Electronic Building Elements Pty. Ltd., 
Tel' 78-9221/6 
Sweden, Stockholm 
Nordisk E!ektronik AB Tel: (08) 24 83 40 
Switzerland. RegensdorflZH 
Reticon European Office, .Te:: (0;) 840 
5305 
Zurich 
Industrade_AG, Tel: (01) 60 22 30 
United Kingdom, Letchworth, Herts 
Hertert Contro:s & Ir,struments Ltd., Tei: 
3841 ;S:d. Code 04626) 
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RIFA 
RIFA AB 
11 Bromma 
Sweden 

Importer 
MN Minneapolis 

World Products, (612) 835-2117 

Rockwell Microelectronic Div. 

Rockwell International 
Microelectronic Device Division 
P.O. Box 3669 
3430 Miraloma Avenue 
Anaheim, California 92803 
(714) 632-3729 

AZ 

CA 

CO 

CT 

IL 

IN 

IA 

KS 

KY 

MD 

MA 

MI 

MN 

MO 

NB 

NJ 

Sales Offices & Representatives 
Phoenix 
O. T. Wiles & Asso·c. of Arizona, (602,) 
971-6250 
Anaheim 
Regional Sales Off.ices, (714) 632-36~8 
Los Angeles 
O. T. Wiles & Assoc., (213) 478-0183 
Menlo Park 
Straube Assoc., Inc., (415) 321-9050 
Tustin 
0, T. Wiles & Assoc., (714) 832-4952 
Westminster 
Straube Assoc. Mtn. States, Inc., (303) 
426-0890 
North Haven 
Kitchen & Kutchin, (203) 239-0212 
Elk Grove Village . 
John G. Twist Co., (312) 593-0200 . 
Fort Wayne 
RObert O. Whitesell & Assoc., Inc., (219) 
432·5591 
IndilinapoU. 
Robert O. Whitesell & Assoc., Inc., (317) 
359-9283 
Kokomo 
Robert O. Whitesell & Assoc., Inc., (317) 
453-3592 
Cedar Rapids 
John G. Twist Co., (319) 393-8103 
Prairie Village 
John G. Twist Co., (913) 236-4646 
Wichita 
John G. Twist Co., (316) 686-6685 
Louisville 
Robert O. Whitesell &. Assoc., Inc., (502) 
897-1569 
Randallstown 
Beacon Nor:th, Inc., (301) 922-1248 
Lexington 
Kitchen & Kutchin, (617) 862-8230 
Grand Rapids 
Robert O. Whitesell & Assoc" Inc., (616) 
942-5420 
Southfield 
Robert O. Whitesell & Assoc., Inc., (313) 
559-5454 
Troy 
Regional Sales Office, (313) 435-1638 
St. Joseph 
Robert O. Whitesell & Assoc., Inc., (616) 
983·7337 
Minneapolis 
John G. Twist Co., (612) 854-4600 
St. Louis 
John G. Twist Co., (314) 432-2830 
Lincoln 
John G. Twist Co., (402) 474-5151 
Hohokus 
Hansen ASSOCiates, (201) 652-7055 
North Brunswick 
Regional Sales ffice, (201) 246-3630 

NM Albuquerque 
Straube Assoc. Mtn. States, Inc., (505) 
265-7759 

NY Buffalo 
·R. W. Mitscher Co., (716) 633-7970 
Manlius 
R. W. Mitscher Co., (315) 682-2855 
Pittsford 
R. W. Mitscher Co. 
West Hurley 
R. W. Mitscher Co., (914) 679-6151 

©IC MASTER 1978 

OH 

PA 

TN 

TX 

UT 

VA 

WA 

WI 

Can 

Inti 

Inti 

Inti 

Inti 

AL 

AZ 

CA 

CT 

CO 

FL 

GA 

IL 

KS 

MA 

MD 

MI 

MN 

MANUFACTURERS & DISTRIBUTORS DIRECTORY, 

Cincinnati 
Robert O. Whitesell & Assoc., Inc., (513) 
521-2290 
Columbus 
Robert O. Whitesell & Assoc., Inc., (614) 
888-9396 
Dayton 
Robert O. Whitesell & Assoc., Inc., (513) 
298-9546 
Middleburg Heights 
Robert O. Whitesell & Assoc., Inc., (216) 
826-4424 
Pittsburgh 
Robert O. Whitesell & Assoc., Inc., (412) 
344-7277 
Greenville 
Robert O. Whitesell & Assoc., Inc., (615) 
639-6154 
Dallas 
Sacor, Inc., (214) 234-8072 
Salt Lake City 
Straube Assoc. Mtn. States, Inc., (801) 
322-1828 
falls Church 
Beacon North, Inc., (703) 534-7200 
Lynchburg 
Beacon North, Inc., (804) 237-4740 
Redmond 
Desco Northwest, (206) 455-9325 
'Wauwatosa 
John G. Twist Co., (414) 475-7755 
Montreal, Quebec , 
MuHi~State Devices, Ltd., (514) 279-4507 
Brazil, Sao Paulo 
Hybrid,Tel: .(011) 220-1470 
Germany, Munchen-Martinsried 
Rockwell International GmbH, Tel: (089) 
859-9575 
Japan, Tokyo, Chiyoda-ku 
Rockwell International.Overseas Corp., 
Tel: 265-8808 
Switzerland, Zurich 
Aumann & Co., AG. Tel: (01) 53 5400 

Distributors 
Huntsville 
Hamilton! Avnet,(205) 533-1170 
Phoenix 
Hamilton! Avnet, (602) 275-7851 
Costa Mesa 
Avnet Electronics, (714) 7~-6111 
Schwaber Electronics, (714) 556-3880 
Culver City 
Hamilton/ Avnet Electronics, (213) 558-2441 
Hamilton Electro Sales, (213) 558-2020 
Mountain View 
Hamilton/Avnet Electronics, (415) 961-7000 
San Diego 
Hamilton/ Avnet Electronics, (714) 279-2421 
Danbury 
Schweber Electronics, (203 792-3500 
Georgetown 
Hamiton/ Avnet Electronics, (203) 762-0361 
Denver 
Hamilton!Avnet Electronics, (303) 534-1212 
Ft. Lauderdale 
Hamiltonl Avnet Electronics, (305) 971-2900 
Hollywood 
Schweber Electronics, (305) 927-0511 
Atlanta 
Schweber Electronics, (404) 449-9170 
Norcross 
Hamilton! Avnet Electronics, (404) 448-0800 
Elk Grove Village 
Schweber Electronics, (312) 593-2740 
Schiller Park 
Hamilton/ Avnet Electronics, (312) 678-6310 
Lenexa 
Hamilton/ Avnet Electronics, (913) 888-8900 
Waltham 
Schweber ~Iectronics, (617) 890-8484 
Woburn 
Hamilton/Avnel Electronics, (617) 993-8000 
Baltimore 
Hamilton/Avnet Electronics, (301) 796-5000 
Rockville 
Schweber Electronics, (301) 881-3300 
LiYonia 
Hamilton! Avnet Electronics, (~13) 522-4700 
Troy 
Schweber Electronics, (313) 583-9242 
Eden Prairie 
Schweber Electronics, (612) 941-5280 
Edina 
Hamilton/Avnet Electronics, (612) 941-8801 

MO 

NJ 

NM 

NY 

OH 

PA 

TX 

UT 

WA 

Can 

Inti 

Inti 

"ntl 

Inti 

Inti 

Inti 

Inll 

Inti 

Inti 

Hazelwood 
Hamilton/Avnet Electronics, (314) 731-1144 
Cedar Grove 
Hamilton/ Avnet Electronics, (201) 239-0800 
Mount Laurel 
Hamilton/ Avnet Electronics, (609) 234-2133 
Somerset 
Schweber E.lectron ics, (201) 469-6008 
Albuquerque 
Hamilton/ Avnet Electronics, (505) 765-1500 
East Syracuse 
Hamilton/Avne! Electronics, (315) 437-2641 
Rochester 
Hamilton/ Avnet Electronics, (716) 442-7820 
Scrweber Electronics, (716) 461-4000 
Westbury, L.I. 
Hamilton! Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
Beachwood 
SChweber Electronics, (216) 464~2970 
Cleveland 
Hamilton/ Avnet Electronics, (216) 461-1400 
Dayton . 
Hamilton/ Avnet Electronics; (513) 433-0610 
Horsham • 
Schweber Electronics, (215) 441-0600 
Dallas 
Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (214) 661-5010 
Houston 
Hamilton/Avnet Electronics, (713) 526-4661 
Schweber ElectroniCS, (713) 784-3600 
Salt Lake City 
Hamilton/Avnet Electronics, (801) 262-8451 
Bellevue 
Hamilton! Avnet Electronics, (206) 746-8750 
Missaugua, Ontario 
Hamilton/Avnet Electronics, (416) 677-7432 
Montfeal, Quebec 
Hamilton/ Avnet Electronics, (514) 331-6443 
Ottawa, Ontario 
Hamilton! Avnet Electronics, (613) 226-1700 
England, Hove, Sussex 
Pelco Electronics, Ltd., Tel: {)273-722155 
France, Levallois-Perret 
F!~.I.I., Te'~ {~, 7!!"t1·11 
Germany, 'Bad Friedrichshall 
System Kontakt, Tel: 07136 5031 
Holland, Breda 
Famatra, Tel: (076) 13 34 57 
Italy, Milano 
Dolt. ing G. De Mico S. P. A., Tel: (02)65 

.31 31 
Japan 
Osaka, Hlgashi-ku 
Matsushita Electric Trading Co., Tel: 
Osaka (06) 204-5563 
Tokyo, Chiyoda-ku 
Marubeni Corp., Tel: 282-3412 
TokYo, Mlnato-ku 
Matsushita Electric Trading Co., TeJ: (03) 
435-4552 
Norway, Stabbekk 
Micronor, Tel: (02) 54 51 30 
Spain, Madrid 
Comella, Tel: (01) 254-3030 
Switzerland, Zurich 
Aumann & Co., AG, Tel: (01) 53 54 00. 
Taiwan, Talpe] 
Enterprex Corp., Tel: 538-375-7 

Sanyo 

Sanyo Semiconductor Sales Corporation 
291 South Van Brunt Street 
Englewood, NJ 07631 
(201) 871-0061 
Telex: 135138 

Sales Offices & Representatives 
CA Sunnyvale 

Sales Office, (408) 732-7902 
NJ Englewood 

Sales Office, (201) 871-0061 

SGS-ATES Semiconductor 

SGS-ATES Semiconductor Corporation 
79 Massasoit Street 
Waltham, MA 02154 
(617) 891-3710 
Telex: 923495 
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SGS-ATES Semiconductor (cont) 

Specific product information: 
Product Marketing ........................ Ruben Sonnino 

Application engineering: 
Product Marketing .......... :, ............ Ruben Sonnino 

Literature: 
Sales Department ...... , ........... Marilyn Schribman 

Place an order: ' 
Sales Department ........................ Anne Girolamo 

Follow-up an order: 
Customer Service ...................... Anne Giro!amo 

Sales Offices & Repres~ntative~ 
AL Huntsville 

Rep Inc .. (205) 881-9270 
AZ Phoenix 

Hecht, Henschen & Assoc., (602) 275-4411 
CA Palo Alto 

Shaw-Tech Inc .• (415) 961-4775 
Santa Ana 
Rical Assoc .. (714) 557-6543 
San Diego . 
Cerco, (714) 560-9143 

CO Englewood 
Eicom, Inc., (303) 770-4400 

FL Ft. Lauderdale 
Dyna-a-Mark Corp., (305) 771 -6501 
Clearwater 
Dyna-a-Mark Corp.,( (813) 441-4702 
illiaiiiand 
Dyne-a-Mark Corp., (305) 831-2097 

GA Tucker 
R~p inc., (404) 938-4358 

IL Bellwood 
Fiat Engineering, (312) 547-6200 

IN Indianapolis 
Lattronics Mfg. Rep., (317) 846-5788 

MA Needham 
Stone Component Sales. (617) 444-1405 

MI Grosse Pointe Park 
Greiner Assoc., (313) 499-0188 

MN Minneapolis 
Loren F. Green Assoc., (612) 781-1611 

MO Maryland Heights 
Kebco, (314) 576-4111 

NJ Westbury NY (Northern) 
J-Square Marketing Inc .• (516) 997-6210 

NY Pompey 
S F Foster, (315) 677-3:~~i3 

Webster 
S. F. Foster. (716) 265-2072 

NC Raleigh 
Rep, Inc., (919) 851-3007 

OH Cleveland 
Imtech Inc, (216) 826-3400 
Oayion 
Imtech Inc., (513) 278-6507 

PA Philadelphia 
C. H. Newson, (215) 248-3377 

TN Jefferson City 
Rep Inc., (615) 475-4105 

TX Dallas 
Blackburn Associates. (214) 692-8885 

UT Salt Lake City 
Elcom inc., (801) 532-7940 

VA Reston 
Boyle Associates, (703) -620-9558 

WA Seattle . 
Northmar Inc., (206) 524-5170 

Can Toronto 
Armatel Limited, (416) 961-7980 

Inti Mexico 
Mexel, Tel: (905) 575-7868 

Distributors 
CA Hawthorne 

General Transistor Corp., (213) 679-9721 
Los Angeles 
Energy Electronic Products, (213) 670· 
7880 
Mountain View 
Energy Sales, (415) 969-0800 
Santa Ana 
Rical Electronics, (714) 557-6543 
San Dimas 
Zeus Components Inle., (714) 871-0391 

FL Pompano Beach 
Zeus Components Inc., (305) 942-4312 

IL Des Plaines 
Edmar Electronics Co., (312) 298-8580, 

MA Wakefield . 
Semtex, (617) 245-9050 

2102 

Burlington 
Wilshire E!ectronics, (617) 2728200 
Burlington 
Zeus Components Inc., (617) 273-0750 

MI Livonia 
Camelot Electronics, (313) 427-8660 

NY Elmsford 
Zeus Components Inc., (914) 592-4120 

NJ Cinaminson 
Wilshire Electronics, (609) 786·8990 

OH Dayton 
Esco Inc., (513) 226-1133 

TX Dallas 
KA Electronics Sales, (214) 634·7870 

WA Seattle 
Radar Electric Co., (206) 282-2511 

Can Toronto 
Armate! Limited, (416) 961-7980 
Montreal 
Prelco Electronics Ltd., (514) 389·8051 

Inti Mexico, Mexico City 
Mexel, (905) 575-7868 

Siemens 

Siemens Corporation 
186 Wood Avenue South 
Iselin, New Jersey 08830 
(201) 494-1000 
Telex: 84-4491 

All Information: 
Bob Zolkowski 

Sales Offices & Representatives 
AL Huntsville 

Interep Assoc., (205) 881-3677 
AZ Scottsdale 

Summit Saies, (602) 994-4587 
CA EI Segundo 

Varigon Assoc., (213) 322·1120 
Newport Beach 
Siemens, (714) 540-2487 
San Diego 
S.R. Electronic, (714) 565-8411 
Sunnyvale 
Ouadrep, Inc .. (408) 733-7300 

CO Denver 
Omega, Ltd. (303) 758-1508 

CT West Simsbury 
Anchor Engineering Corp .. (203) 658-6261 

FL Ft. Lauderdale 
Perott Assoc., (305) 792-2211 
Largo 
Perrott Assoc., (813) 585-3327 
Oriando 
Perrott Assoc., (315) 275-1132 

GA Atlanta 
Interep Assoc., (404) 394-7756 

IA Hiawatha 
Gassner & Clark Company, (319) 393-5763 

IL Park Ridge 
Metcom Assoc., (312) 696-1490 
Rosemont 
Siemens, (312) 671-2810 

IN Indianapolis 
Electro Reps, (317) 255-4147 
Ft. Wayne 
E leclro Reps, (219) 743-4611 

KS Overland Park 
KEBCO, (913) 649-1051 

MA Newton Upper Falls 
Anchor Engineering Corp., (617) 964-6205 
Lexington 
KCA Components. Inc., (617) 861-9024 

MD RockVIlle 
Marktron, Inc., (301) 762-6210 

MI Farmington 
CMP Inc., (313) 477-7700 

MN 5t. Paul 
Cahill Assoc., (612) 646-7217 

MO 51. Louis 
KE8CO, (314) 569,·2660 

NC Smithfield 
ADI Agents & Dis!., Inc., (919) 934-8136 

NJ Haddonfield 
Thomas Assoc., (609) 854·3011 
Iselin 
Siemens, (201) 494-1000 

NM Albuquerque 
A.O. Electronics, (505) 883-1003 

NY Plainview, l.1. 
ERA, Inc., (516) 822-9890 

Syracuse 
Electra Sa!es, (315) 455·5783 
Rochester 
Electra Sales, (716) 436-4030f4C3'1 

OH Cleveland 
Dolfuss·Root & Co., (216) 333-7504 
Dayton 
Dolfuss-Root & Co., (513) 433-6776 

PA Pittsburg 
Do!fuss-Root & Company. (<112) "61-4125 

TX Arington 
Siemens, (817) 261-6543 
Ei Paso 
A.O. Electronics, (915) 545-2.'163 

UT Salt Lake City 
Omega. L!d,~ (801) 266-9617 

WA Bellevue 
Olson, Ferree & Assoc., (206) 454·1210 

Distributors --------------------
AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 
AZ Phoenix 

Cramer/ Arizona. (602) 267-7321 
Mirco Electronic Distributions. (602) 944· 
2281 

CA Arcadia 
M.S. Laboratories, (213) 445··7231 
Burbank 
TAW Electronics, (213) 846-3P11 
E! P.1cntc 
G,S. Marshall Co, (213) 68R-0141 
EI Segundo 
T.!. Supply Co .. (213) 9732571 

. Irvine 
Cramer / Los Angeles, (714) 979-3000 
Mountain View 
Capacitor Sales Co, (415) 964-8880 
Newport Beach 
Semicomp Corp., {714) 83'3~3D7G 
San Diego 
Cramer/San Diego, (714) 565·1881 
Intemark Electronics, (714) 279-:;200 
Santa Ana 
Intemark Electronics, (714) 540-1322 
Sunnyvale 
Bell Industries, (408) 734-8570 
Cramer/San Francisco, (408) 739-3011 
G.S. Marshall, (408) 732-1100 
Intermark Electronics, (408) 738-1111 
T .1. Suppy Co .. (408) 732-5555 
Woodland Hills 
JACO Electronics, (213) 887-6400 
Semiconductor Coneepts: (213)884-4560 

CO Arvada 
G.S. Marshall Co., (303) 423-9670 
Denver 
Cramer/Denver, (303) 758-2-100 
Integrated Electronics, (303) 534-6121 
Wheatridge 
Century Electronics, (303) 424-1985 

CT Hamden 
Wilshire Electronics. (203) 281-1166 
North Haven 
Cramer/Connecticut, (203) 239-5641 

FL Fl. Lauderdale 
Hall-Mark Electronics, (305) 971·9280 
Hollywood 
Cramer/Holiywood, (305) 923·8181 
Orlando 
CrarnM/Orlando, ('305: 894·1':;11 
Hall-Mark Electronics, (305) 885·4020 
Pompano Beach 
Zeus Components, (305) 942-4312 

GA Atlanta 
Cramer/Atlanta, (404) 448-9050 

IA Cedar Rapids 
Advent Electronics, Inc, (319) 393-8811 

IL Arlington Heights 
T.!. Supply Co., (312) 593-7660 
Chicago 
Semiconductor Specialists, (312) 279-1000 
Elk Grove Village 
Hail-Mark Electronics, (3i2) 487-8800 
Mt. Prospect 
Cramer/Chicago, (312) 593-8230 
Rosemont 
Advent Electronics. (312) 288-4210 

IN Indianapolis 
Advent Electronics, (317) 297-4910 
Semiconductor Spec:alists, (317) 243-8271 
Sheridan Sales Co., (317) 547·7777 

KS Lenexa 
Hall-Mark E ieclron ;cs. (9i 3) 8884747 
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Siemens (cont) 

MA Burlington 
Wilshire Electronics, (617) 272-8200 
Zeus Components, (617) 273-0750 
Newton Center 
Cramer/lnternational, (617) 969-7700 
Waltham 
T.!. Supply Co., (617) 890-0510 

MD Baltimore 
Hall-Mark Electronics, (301) 796-9300 
Resco/Batimore, (301) 823-0070 
Beltsville 
Resco/Washlngton, (202) 937-5.890 
Columbia 
Technico, Inc., (301) 461-2200 
Gaithersburg 
Cramer/Baltimore, (301) 792-7602 
Cramer/Washington, (301) 948-0110 
Hyattsville 
Mi!gray Electronics, (301) 864-1111 

MI Farmington Hills 
Advent Elec~ronics, (313) 477-1650 
Sheridan Sales Co., (313) 478-3800 
Semiconductor Specialists, (313) 478-2700 

MN Bloomington . 
Arrow Electronics, (612l888-5522 
Hall-Mark Electronics, (612) 884-9056 
Edina 
Cramer/Minnesota, (612) 835-]611 
Minneapolis 
Semiconductor SpeCialists, (612) 854-8841 

MO Earth City 
Hall-Mark Electronics, (314) 291-5350 
Hazelwood 
Semiconductor Specialists, (314) 731-2400 
Kansas City 
lCOMP Kansas City, (616) 221-2400 
Semiconductor Specialists, (616) :452-3900 
St. Louis 
LCOMP/Kansas City, (314) 647-5505. 

NC Raleigh 
Hall-Mark ElectronicS, (919) 832-4465 

. ~ESCO/Ra'ei9"· ~9191 832·2077 
Wlnston·Salem 
Cramer/Winston-Salem, (919) 725-6711 

NJ Bellmawr 
Mid-Atlantic Electronic Corp., (609) 93'1-
5303 
Berlin 
Magnetic Systems Labs, (609) 767-5300 
Cherry Hill 
Cramer(Pennsylvania, (609) 424-5993 
Clark 
T.I: SuppJy 00., (201) 362-6400 
Haddonfield 
Mid-Atlantic Electronics, (609) 428-8286 
Moonachie 
CramerlNew Jersey, (201) 935-5600 

NM Albuquerque . 
Century Electronics, (505) 292-2700 
Cramer/New Mexico, (505)·265-5767 

NY East Syracuse 
Cramer/Syracuse, (315) 437-6671 
Elmsford 
Zeus Components, (914) 592-4120 
Freeport 
Milgray Electronics, (516) 546-6000 
Hauppauge 
Cramer/Long Isand, (516) 231-5600 
Hall-Mark Electronics, (516) 273-0030 
JACO Electronics, (516) 273·5500 
Semiconductor Concepts, (516) 273-1234 
Johnson City 
Wilshire Electronics, (607) 797-1236 
New Hyde Park 
LaFayette Ind. Electronics, (516) 466-6600 
Plainview, L.I. 
A.C.t. Electronics Corp., (516) 293-6630 
Rochesler 
Cramer/Rochester, (716) 275-0300 
Simcona Electronics, (716) 326-3230 

OH Beachwood 
Sheridan Assoc., (216) 631-0130 
Cincinnati 
Sheridan Sales Co., (513) 761-5432 
Cleveland 
Cramer/Cleveland, (216) 248-6400 
Arrow Electronics, (216) 464-2000 
Dayton 
Sheridan Sales Co., (513) 277-6911 
Kettering 
Arrow Electronics, Inc., (513) 253-9176 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY .. : 

OK Tulsa 
Hall-Mark Electronics, (918) 835-8458 
T.r. Supply Co., (918) 437-4555 

PA Erie 
ADVACOM Corp., (814) 455-8110 
Huntington Valley 
Hall-Mark Electronics, (215) 355-7300 

TX Austin 
Hall-Mark Electronics, (512) 837-2614 
Dallas 
Cramer/Dallas, (214) 661-9300 
Hall-Mark Electronics, (214) 231-6111 
T.t. Supply Co., (214) 238-6852 
Houston 
Lenert Co., (713) 225-1465 
Hall-Mark Electronics, (713) 761-6100 
T.!. Supply Co., (713) 785-4600 

UT Salt Lake City 
Century Electronics, (601) 466-6721 
Cramer/Salt lake City, (801) 467-4131 

WA Bellevue 
Bell Industries, (206) 747-1515 
Seattle 
Cramer/Seattle, (206) 762-5755 
Intermark Electronics, (206) 767-3160 
KAM Electronics, (206) 323-5100 

WI Milwaukee 
Semiconductor Specialists, (414) 257-1330 
West Allis 
Hall-Mark Electronics, (414) 476-1270 

. Signetics 

Signetics Corporation 
811 E. Arques Ave., P.O. Box 9052 
Sunnyvale, Calif. 94086 
(408) 739-7700 
TWX: (910) 339-9283 

Specific product Information: 
Analog 

Interface .................................................... ext. 2442 
Industria.! ........... _ .. _. __ ._ ................. _.ext. 2994 
Consumer ........................... , ....................... ext. 2202 
DMOS, PlL .............................................. ext. 2210 

Logic 
LSI ................................................. ~ ............ ext. 2083 
ECl ............................................................. ext. 2663 
TTL ............................................................ ext. 2651 

Memory 
Bipolar RAM ............................................ ext. 3395 
Bipolar PROM, ROM ............................ ext. 3444 
FPLA .......................................................... ext. 3393 
MaS RAM .................................................. ext. 3016 
MaS PROM, ROM, EROM .................. ext. 3017 

Microprocessor . 
Bipolar ...................................................... ext. 2087 
MaS , ......................................................... ext. 3386 

Applications: 
Analog 

Interface 
Ted Vaeches ............................................ ext. 2814 
Industrial 
Ted Vaeches ............................................ ext. 2814 
Consumer 
Neil Madonik .......................................... ext. 2746 
DMOS, PLL 
Ira Zingmond ........................................ ext. 3197 

Logic 
Rick McCarthy ........................................ ext. 2651 

Memory 
Bipolar RAM, ROM, PROM, FPLA 
Nap Cavlan .............................................. ext. 3393 
MOS RAM, ROM, PROM, EROM 
Harry Masuda .......................................... ext. 3021 

Microprocessor 
Bipolar 
Joe Conway ............................................ ext. 2087 
MaS 
Tony Sica ................................................ ext. 3361 

Literature, all other Information: 
Information services ........................ ext. 3033, 3304 

Sales Offices & Representatives 

AL Huntsville 
20th Century Marketing, (205) 533-5800 

AZ Phoenix 
Chaparral-Dorton, (602) 263-0414 
$ignetics Sales Office, (602) 971-2517 

CA Inglewood 
Signetics Sales Office, (213) 670-1101 

Irvine 
Signetics Sales Office, (714) 833-8960, 
(213) 924-1668 
San Diego 
Mesa Engineering, (714) 276-8021 
Signetics Sales Office, (714) 560-0242 
Sherman Oaks 
Astralonics, (213) 990-5903 
Sunnyvale 
Signetics Sales' Office, (406) 736-7565 

CO Denver 
Parker/Webster Company, (303) 641-3274 

CT Newtown 
Kanan Associates, (203) 426-6157 

FL Altamonte Springs 
Semtronic AssOCiates, (305) 831-8233 
Largo 
Semtronic Associates, (613) 586-1404 
Pompano Beach 
Signetics Sales Office, (305) 762-6225 

IL Chicago 
L-Tec, (312) 286-1500 
Rolling Meadows 
Signetics Sales Office, (312) 259-8300 

IN Indianapolis 
Enco Marketing, (317) 546-5511 

KS Overland Park 
Advanced Technology Sales, (913) 492-
4333 
Wichita 
Signetics Sales Office, (316) 683-5652 

MA Reading . 
Kanan Associates, (617) 944-6484 
Woburn 
Signetics Sales Office, (617) 933-6450 

MD Glen Burnie 
Microcomp, (301) 247-0400 

MI Bloomfield Hills 
Enco Marketi~g, (313) 642-0203 

MN Edina 
Mel Foster Tech. Assoc., (612) 635-2254 
Signetics Sales Office, (612) 835-7455 

MO St. Charles 
Advanced Tecnnology Sales, (314) 567-
e~72 

NC Cary 
Montgomery Marketing, (929) 467-6319 

NJ Cherry Hill 
Sigiletics Sales Office, (609) 665-5071 
Haddonfield 
Thomas Associates, (609) 854-3011 

, Piscataway 
Signetics Sales Office, (201) 961-0123 

NM Albuquerque 
The Staley Company, (505) 292-0060 

NY Ithaca 
Bob Dean, Inc., (607) 272-2167 

. Wappingers Falls 
Signetics Sal.es Office, (914) 297-4074 
Woodbury, L.t. 
Signetics Sales Office, (516) 364-9100 

OH Centerville 
Norm Case Associates, (513) 433-0966 
Fairview Park 
Norm Case Associates, (2163 333-4120 
Worthington 
Signetics Sales Office, (614) 868-7143 

OR Portland 
Western Technical Sales, (503) 297-1711 

TX Austin 
Cunningham Company, (512) 459-6947 
Dallas 
Cunningham Company, (214) 233-4303 
Signetic$ Sales Office, (214) 661-1296 
Houston 
Cunnin.gham Company, (713) 461-4197 

UT West Bountiful 
Barnhill Five, Inc., (601) 292-6991 

VA Glen Burnie 
Microcomp, (301) 247-0400 

WA Bellevue 
Western Technical Sales, (206) 641-3900 

WI Greenfield 
L.Tec, (414) 545-6900 

Can Calgary, Alberta 
.Philips Electronics Industries, Ltd., (403) 
543-5711 
Montreal, Quebec 
Philips Electronics Industries, Ltd., (514) 
342-9180 
Ottawa, Ontario 
Philips Electronics Industries, Ltd., (613) 
237-3131 
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Signetics (cont) 

Scarborough, Ontario 
Philips Electronics Industries, Ltd, (416) 
292-5161 
Philips Electron Devices, (416) 425-5161 
Vancouver, B.C. 
Philips Electronics Industries, Ltd., (604) 
435-4411 

Inti Argentina, Buenos Aires 
Fapesa 1 .y.C. Tel: 652-743817478 

Inti Austria, Wien 
Osterreichische Philips, Tei: 93 26 11 

Inti Australia, Lane·Cove, N.S. W. 
Philips Industries-ELCOMA, Te:: (02) 427-
0888 

Inti Belgium, Brussels 
M.B.L.E., Tel: 523 00 00 

Inll Brazil, Sao Paulo 
Ibrape, S.A., Tel: 284-4511 

Inti Chile, Santiago 
phiHps Chilena S.A., Tel: 39-4001 

Inti Denmark, Kobenhavn 
Miniwatt A/S, Tel: 01'69 16 22 

Inti Finland, Helsinki 
Oy Philips Ab, Tel: 1 72 71 

Inti France, Paris 
R.T.C., Tel: 355-4499 

Inti Hong Kong, Kwuntong 
Philips Hong Kong, Ltd., Tel: 12-245121 

Inti India, Bombay 
Semiconductors, Ltd., Tel: 293-667 

Inti Indonesia, Jakarta 
P. T. Philips-Ralin Electronics, Tel: 581058 

Inti Iran, Tehran 
Berken Company, Ltd., Tel: R31 564 

Inti Israel, Tel Aviv 
Rapac Electronics, Ltd., Tel: 477 115/617 

Inti Italy, Milano . 
Philips S.p.A., Tei: 2-6994 

Inti Japan, Tokyo 
Signetics Japan, Ltd, Tel: 03/230 1521 

Inti Korea, Seoul 
Philips Elect Korea Ltd., Tel: 44·4202 

Inti Mexico, D.F. 
Electronica S.A. do CV., Tel: 533-118Q 

Inti Netherlands, Eindhoven 
Philips Nederand B.V., Te!: 040179 33 33 

Inti New Zeaand, Wellington 
ED.AC, Ltd, Tel: 873 159 

Inll NOiway, Oslo 
Electronica AS .. Tel: 02/15 0590 

Inti Pakistan, Karachi 
Elmac Ltd., Tel: 515-122 

Inll Peru, Lima 
Cadesa. Tel: 628599 

Inti Philippines, Makata·Rizal 
Philips Industrial Dev., Inc., Tel: 868 951·9 

Inti Singapore/Malaysia·Singapore 
Philips Singapore pte., Ltd., Tel: 538811 

Inti South Africa, Johannesburg 
E.D.A.C. (Pty), Ltd., Tel: 24-6701-3 

Inti Spain, Barcelona 
Copresa S.A., Tel: 329 63 12 

Inti Sweden, Stockholm 
Elcoma A.B., Tel: 08/67 97 80 

Inti Switzerland, Zurich 
Philips A.G, Tel: 01/44 22 11 

Inti Taiwan, Taipei 
Philips Taiwan, Ltd., Tel: 02/551 3101·5 

Inti Thailand, Bangkok 
Saeng Thong Radio, Ltd., Tei: 527195, 
519763 

Inti United Kingdom, london 
Mullard, Ltd., Tei: 01/580 6633 

Inti Uruguay, Montevideo 
Luzitectron SA, Tel: 9143 21 

Inti Venezuela, Caracas, (Panama, Aruba, 
Trinidad) 
Industrias Venezolanas, Philips S.A. Tel: 
360-511 

Inti West Germany, Hamburg 
Valvo, Tel: 040/3296·1 

Distributors 

AL Huntsville 
Hamiiton/Avnel Electronics, (205) 533-1170 

AZ Phoenix 
Hamiltonl Avnet ElectroniCS, (602) 275-7851 
Liberty Electronics. (602) 257-1272 

CA Costa Mesa 
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Avnet Electronics, (714) 754-6051 
Schweber Electronics, (2'13) 537·4320 

CO 

CT 

FL 

IL 

IN 

KS 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

Culver City 
Hamilton Electro Sales, (213) 558·2183i4 
E:I S~aundQ 

i..ib~;tY Electronics, (213) 322-8100 
Mountain View 
Elmar Electronics, (415) 916·3611 
Hamilton/Avnet Electronics, (415j 961·7000 
San Diego 
Hamilton/Avne-t Electronics, (714) 279-2421 
LloeflY Electronics, (714) 565-91i1 
Sunnyvale 
Intermark Electron iCs, (408) 738-1111 
Commerce City 
E!mRf Elec~rC'1ics, (303) 287-9611 
Denver 
Harriiton/Avnet Electronics, (303) 5.34-1212 
Lakewood 
Acacia Sates, (303) 232-2882 
Danbury 
Scrweber Electronics, (203) 792-3500 
Georgetown 
Hamiltonl Avnet Electronics, (203) 762-0361 
Hamden 
Arrow Electronics, (203) 248-3801 
Ft. Lauderdale 
Arrow Electronics, (305) 776-7790 
Hamil!on·Avnet Electronics, (305) 971-2900 
Hollywood 
Schweber ElectroniCS, (305) 922-4506 
Orlando 
Hammond Electronics, (305) 241-6601 
.~H!!n!a 
Schweber ElectroniCS, (404) 449-9170 
Norcross 
Hami!!on/.Avne! Electronics, (404) 448·0800 
Elk Grove 
Schweber Electronics, (312) 593-2740 
Elmhurst 
Semiconductor Speciaists, (312) 279-1000 
Schiller Park 
H3~i!·on/Avr.et EleotroniCs, (312) 671·6082 
Skokie 
Bell Industries, (312) 965-7500 
Indianapolis 
Pioneer ElectroniCS, (317) 849-7300 
lenexa 
Hamiltonl Avnet ElectroniCS, (913) 888-8900 
Waltham 
SChweber Electronics, (617) 890-8484 
Woburn 
Arrow ElectroniCS, (617) 933·8130 
Hami!tonl Avnet E!ectronics, (617) 933-8000 
Baltimore 
Arrow ElectroniCS, (301) 247-5200 
Gaithersburg 
Pioneer Washington Electronics, (301) 
881·2970 
Hanover 
Hamiiton/Avnet ElectroniCS, (301) 796-5000 
Rockville 
Schweber Electronics, (301) 881·2970 
Livonia 
HAmiton/Avnet Electronics. (313) 522·4700 
Pioneer Electronics, (313) 525·1800 
Eden Prairie 
Schweber ElectroniCS, (612) 941-5280 
Edina 
Hamilton/ Avnet Electronics, (612) 941·3801 
Minneapolis 
Semiconductor Specialists, (612) 854-8841 
Hazelwood 
Hamilton!Avnet Electronics, (314) 731·1144 
Greensboro 
Hammond Electronics, (919) 275-6391 
Pioneer Electronics, (919) 273-4441 
Cedar Grove 
Hamilton/Avnet Eleqtronics, (201) 239-0800 
Cherry Hill 
Milgray-Delaware Valley, (609) 235-1300 
Moorestown 
Arrowl Angus Electronics, (609) 235-1900 
Mt. laurel 
Hamiiton/Avnet Electronics, (609) 234-2133 
Saddlebrook 
Arrow Electronics, (201) 797-5800 
Somerset 
Schweber Electronics, (201) 469-6008 
Albaquerque 
Hamiltonl Avnet ElectroniCS, (505) 765·1500 
Buffalo 
Summit Olstributors, (716) 884-3450 
East Syracuse 
Hamtlton/l-lVnet E!ectronICS, (3 1 5) 437-2642 
Farmingdale, L.r. 
Arrow Electronics, (516) 694-6800 

Rochester 
Hamiiton·Avnet Electronics, (7161442-7820 
Schweber Electronics, (716) 461-4000 
Westbury, LI. 
Harriiton/Avnet Electronics. (SIS) 333·5800 
Schweber Electronics, (516)334-7474 

PA Horsham 
Schweber ElectroniCS, (215) 441-0600 

OH Beechwood 
SClwveLei E:CClIUIi ;CS, (~~ 6; 464-~D7C 
Cleveland 
Hamilton! Avnet Electronics. (216) 461-1400 
Pioneer Standard Electronics, (216) 587· 
3600 
Dayton 
Hamilton/Avnet Electronics, (513' 433-0610 
Pioneer Standard Electronics, (513) 236-
9900 

OK Tulsa 
Component Specialties, (918) 564-2820 

TX Dallas ' 
Componet Specialties, (214) 357·4576 
Hamilton/Avnet Electronics, (214) 661·8661 
Quality Components, (214) 387·4949 

. Schweber Electronics, (214) 661-5010 
Houston 
Component SpeCialties. (713) 771·7237 
Hamiton/Avnet ElectroniCS, (713) 780-1771 
Quality Components, (713) 772-7100 
Schweber Electron ics, (713) 784·3600 

UT Salt Lake City 
Alt!'! Flectronics, (R01\ 486-7227 
Hamiltonl Avnet EI~ctr~nics, (801) 972-2800 

WA Bellevue 
Hamilton! Avnet Electronics. (206~ 746-8750 
Seattle 
Inlermark Electronics, (206) 767-3160 
Liberty ElectroniCS, (206) 453·8300 

WI New Berlin 
Hamilton/Avnet Electronics, (414) 784-4510 

Can Downsview; Ontario 
Cesco-- Electronics, (416) 661·0220 
Zentronics, (416) 635-2822 
Mississauga, Ontario 
Hamilton/Avnet Electronics, (416) 677-7432 
Montreal, Quebec 
Cesco EleCtronics, (514) 735-5511 
Zentronics. Ltd., (514) 735-5361 
Ottawa, Ontario 
Cesco ElectroniCs, (613) 729-5118 
Hamiiton/Avnet Electronics. (613) 226·1700 
ZentronlcS, Ltd., (613) 238·6411 
Toronto, Ontario 
Zentron ics, Ltd., (416) 789·5111 
Vancouver, B.C. 
Bowtek Electronics Co., Ltd., (604) 736-
1141 
Ville St. laurent, Quebec 
Hamiiton/Avnet Electronics, (514) 331-6443 

Silicon General 

Silicon General, Inc. 
7382 Bolsa Ave. 
Westminister, California 92683 
(714) 892-5531 
TWX: (910) 596-1804 

Sales Offices & Representatives 

AL HuntSville 
Marcota, (205) 539·8476 

AZ Scottsdale 
Q. r. Wiles & Assoc, (602) 948-5590 

CA Los Angeles 
Q. T. Wiles & Assoc., (213) 478-0183 
Tustin 
Q. T. Wiles & Assoc., (714) 832-4952 

CO Denver· . 
Barnhill Five (303) 426-0222 

CT Middletown 
Bell Contros, (203) 346·0670 

FL Clearwater 
Dyne·a-MarK, (813) 441-4702 
Ft. lauderdale 
Dyne-a-Mark, (305) 771-6501 

IA Cedar Rapids 
S&O Sales, (319) 393·1845 
The John G. Twist Co., (319) 393-8703 

Il Elk Grove Village 
The John G. 1wist, Co,! (312) 593,0200 
Palantine 
Technology Sales, Inc, (312) 438-3300 
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Silicon General (cont) 

IN 

~s 

KY 

MA 

MD 

MI 

MN 

MO 

NC 

NH 

NJ 

NY 

OH 

OR 

PA 

TN 

TX 

UT 

WA 

WI 

Can 

Inti 

Inti 

Inll 

Inti 

IntI 

Fort Wayne 
Robert O. Whitesell & Assoc., (219) 432-
5591 
Indianapolis 
Robert O. Whitesell & Assoc., (317) 359-

. 9238 
Kokomo 
Robert O. Whitesel & Assoc., (317) 452-
6065 
Prairie Village 
The John G. Twist Co., (913)236-4646 
Louisville 
Robert O. Whitesell & Assoc., (502) 893-
7303. 
Reading 
Kanan, (617) 944-8484 
Baltimore 
Conroy Sales, (301) 296-2444 
Grand Rapids 
Robert O. Whitesell & Assoc., (616) 942-
5420 
Southfield 
Robert O. Whitesell & Assoc., (313) 358-
2020 
St. Joseph 
Robert O. Whitesell & Assoc., (616) 983-
7337 
Minneapolis 
Com strand, (612) 571-0000 
St. Louis 
The John G. Twist Co., (314) 432-2830 
Raleigh 
Component Sales, (919) 782-8433 
Nashua 
Bell Controls, (603) 882-6984 
Teaneck 
R. T. Reid Assoc., (201) 692-0200 
Syracuse 
Nycom, Inc., (315) 437-8343 
Cincinnati 
Robert O. Whiteseli & ASsoc., (513) 521-
2290 
Columbus 
Kocen O. 'lVnlleseu '" Assoc., \6'14) &&8-
9396 
Dayton 
Lyons Corp., (513) 278-0714 
Robert O. Whitesell & Assoc., (513) 298-
9546 
Highlarid Heights 
Lyons Corp., (216) 461-8288 
Middleburg HeIghts 
Robert O. Whitesell & Assoc., (216) 826-
4424 
Beaverton 
N. R. Schultz Company, (503) 643-1644 
Pittsburgh 
Robert O. Whitesell & Assoc., (412) 344-
7277 
Greenville 

. Robert O. Whitesell & Asoc., (615) 639-
6154 
JeHerson CIty 
Rep Inc., (615) 475-4105 
Austin 
Semiconductor Sales Assoc., (512) 454-
6553, 454-4522 
Houston 
Semiconductor Sales Assoc., (713) 661-
0681 
Richardson 
Semiconductor Sales Assoc., (214) 231-
6181 
W. Bountiful 
Barnhill Five, (801) 292-8991 
Bellevue 
N. R. Schultz Company, (206) 454-0300 
Wauwatosa 
The John G. TWist Co., (414) 475-7755 
Downsvlew, Ontario 
CantroniCs, Ltd., (416) 635-6220 
Montreal, Quebec 
Cantronics, Ltd., (514) 341-5207 
Australia, Prospect, S.A. 
A. J. Ferguson (Adelaide) Pty Ltd. 
Austria, Wien 
Bacher Gmbti 
Belgium, Brussels 
Sotronic 
Denmark, Copenhagen N.V. 
E. V. Johanssen Elektronik AS 
Finland, Helsinki 
Hivonen Technical Products 
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CTURERS & DISTRIBUTORS DIRECTO 

France, Leyallols-Perret 
Radio Equipments-Antares 
Germany, Munich 
Neumufler GmbH 
Hong Kong, Kowloon 
Siliconix Ltd., Tel: 3-428233 
India, Bombay 
Zenith Electronics 
Israel, Tel Aviv 
Talvitori Electronics, Ltd. 
Italy, Milano 
I.S.A.B. Spa. 
Japan, Tokyo 
Hakuto Co. Ltd. 
Korea, Soul 
Yeonll & Co. ltd. 
Netherlands, Barneveld 
Ritro Elec. B.V., Tel: 34205041 
Netherands, The' Hauge 
Koing En Hartman 
Norway, Oslo 
Henaco AlS 
Scotland, Dunfermine, Fife 
Linberg Elec., Tel: (0) 383-823222 
South Africa, Johannesburg 
Electrolink ltd., Tel: 241028 
South Africa, PretorIa 
Electronic Bldg. Elements (Pty) Ltd. 
Sweden, Vallingby 
Svensk Teleindustri AB 
Switzerland, Zurich 
Dimos AG I 

United Kingdom, Hitchin, Hertfordshire 
REL Equipment & Components, ltd. 
Wales 
Siliconix Ltd., Tel: (0792) 74681 

Distributors 

Huntsville 
Pioneer Electric, (205) 837-9300 
Powell Electronics, (205) 539-2731 
PhoeniX 
R. V. Weatherford, (602) 272-7144 
Anaheim 
R. V. VVeatnertora, (114) 54(-U8::11 
Carson 
Lafayette, (213) 321-0102, (714) 638-9111 
Culver City 
Hamilton/ Avnet Electric, (213) 558-2663 
Glendale 
R. V. Weatherford, (213) 849-3451 
Newport Beach 
Semicomp., (714) 833-3070 
Palo Alto 
R. V. Weatherford, (415) 493-5373 
Pomona 
A. V. Weatherford, (714) 623-1261 
San Diego 
A. V. Weatherford, (714) 278-7400 
Sunnyvale 
Diplomat West, (408) 734-1900 
Woodland Hills 
Semiconductor Concepts, (213) 884-4560 
Denver 
Newark Electronics, (303) 757-3351 
Englewood 
R. V. Weatherford, (303) 761-5432 
Wheatridge 
Century Elec., (303) 424-1985 
Clearwater 
Diplomat/Southern, (813) 443-4514 
Fort Lauderdale 
Newark, (305) 587-2372 
Miami Springs 
Powell, (305) 592-3260 
Orlando 
Pioneer Electronics, (305) 859-3600 
Powell, (305) 859-1450 
Cedar Rapids 
Deeco, (319) 365-7551 
Chicago 
Newark Electronics, (312) 638-4411 
Elk Grove Village 
Pioneer/Chicago, (312) 437-9680 
Westmont 
Bodelle, (312) 323-9670 
Indianapolis . 
Pioneer, (317) 849-7300 
Dedham 
Gerber Electronics, (617) 329-2400 
Lexington 
Harvey R&D, (617) 861-9200 
Newton 
Green-Shaw Co., (617) 969-8900 

MI Farmington 
Diplomat/Northland, (313) 477-3200 
Grand Rapids 
Newark Electronics, (616).452-1411 
Livonia 
Pioneer Electronics, (313) 525-1800 
Oak Park 
Newark Electronics, (313) 548-0250 

MN Edina 
Industrial Components, (612) 831-2666 
Minneapolis 
Newark Electronics, (612) 331-6350 

NC Greensboro' 
Pioneer Electronics, (919) 273-4441 

NJ Cinnaminson 
Wilshire Electronics, (NJ) (609) 786-8990, 
(PA) (215) 627-1920 
Jersey City 
Wilshire Electronics, (201) 653-4939 
Little Falls 
Diplomat/ PC, (201) 785-1830 
Moor.estown 
Arrow Electronics, (215) 928-1800 

NM Albuquerque 
Alliance Electronics, (505) 292-3360 
Century Eectronics, (505) 292-2700 
A. V. Weatherford, (505) 842-0868 

NY Buffalo 
Summit EI,ectronics, (716) 884-3450 
Endwell 
Wilshire Electronics, (687) 754-1570 
Farmingdale, L.I. 
Pride Electronios, (516) 293-4020 
New Hyde Park 
Lafayette, (516) 488-6600 
Rochester 
Summit ElectroOlcs, (716) 334-8110 
Woodbury 
Diplomat Electronics, (516) 921-7920 

OH Cleveland 
Pioneer Electronics, (216) 587-3600 
Dayton 
Pioneer ElectroniCS, (513) 236-9900 

PA Philadelphia 
Powell Electronics, (215) 365-1900 
Pittsburgh 
Pioneer Electronics, (412) 782-2300 

TX Austin 
Quality Components, (512) 458-4181 
Dallas 
Component Speciaties, (214) 357-4576 
K-A Electronics, (214) 634-7870 
R. V. Weatherford, (214) 243-1571 
Houston 
Harrison Equipment, (713) 652-4750 
R. V. Weatherford, (713) 688-7406 

UT Salt Lake City 
Century Electronics, (801) 487-8551 
Diplomat! Alta, (801) 486-7227 

WA Seattle 
Almac/Stroum, (206) 763-2300 
Li berty Electron ics, (206) 763-8200. 
A. V. Weatherford, (206) 243-6340 

WI Brookfield 
Newark Electronics, (312) 638-4411 
Milwaukee 
Marsh Electronics, (414) 545-6500 
New Berin 
Hamilton/ Avoet Electronics, (414) 784-4510 

Can Montreal 
Cesco Electronics Ltd., (514) 735-5511 
Future Electronics Corp., (514) 735-5775 
Ontario, Ottawa 
Future Electronics, ,(613) 233-7757 
Quebec 
Cesco Electronics Ltd., (418) 524-4641 
Rexdare, Ontario 
Future Eectronics Corp., (416) 677-7820 
Vancouver 
Intek Electronics Ltd., (604) 324-6831 

Siliconix 

Siliconi\< Incorporated 
2201 La.urelwood Road 
Santa Clara, California 95054 
(406) 246-8000 
TWX: (910) 338-0227 

Specific product information: 
Publications .................................................. ext. 128 

Appication engineering: 
Analog .......................................................... ext. 225 
Digital ............................................................ ext. ~29 
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Siliconix (cont) 

r"'1icropo .... var Linear H .................................... ext. 129 
SWitches ......................................................... ext. 449 
Timing .......................................................... ext. 124 

Literature: 
Publications .................................................. ext. 128 

Price and delivery: 
Sales Department ...................................... ext. 210 

Place an order: 
Local Field Office Preferred 

Follow-up an order: 
Local Field Office Preferred 

All other information: 
Pubications ................................................. ext. 128 
Or Public Relations .................................. ext. 322 

Sales Offices & Representatives 

AL Huntsville 
Rep Inc., (205) 881-9270 

AZ Phoenix 
Siliconix, (602) 252-5885 

CA Huntington Beach 
Siliconix, (213) 592·1336 
lilline 
Cellec Company, (714)752-6111 
San Diego 
Celtec Company, (714) 279-7961 
Santa Clara 
Magna Saie5, (408) 985-·1750 
Siliconix, (408) 246-8000 
Sherman Oaks 
Cett€c Company, {213j 990 .. 3440 

CO Littleton 
Siliconix, (303) 795-3187 

CT Ridgefield 
Phoenix Sales Co., (203) 438-9644 

FL Ft. Lauderdale 
Perrott Assoc., (305) 792·2211 
Largo 
Perrott Assoc., (813) 585-3327 
Orlando 
Perrott Assoc., (305) 275-1132 

GA Tucker 
Rep Inc., (404) 938-4358 

IA Cedar Rapids 
BC Electronics, (319) 393-5818 

IL Wheeling 
Siliconix, (312) 541-0131 

IN Carmel 
Rich Electronic Marketing, (317) 844-8462 

KS Olathe 
Be Electronics. (913) 888-6680 

MA Waltham 
Siliconix, (617) 890·7180 

Niu BuHitnOfe 
Coulbourn DeGreif. (301) 247-4646 

MI Detroit 
Rathsburg Assoc., (313) 882-1717 

MN Minneapolis 
Siiconlx, (612) 835-2515 

MO Hazeiwood 
BC Electronics, (314) 731-1255 

NC Cary 
Montgomery Marketing. (919) 467-6319 

NY Baldwin 
R.O.M.E. Inc., (516) 249-0011 
Melville 
Silicon ix, (516) 694-8474 
Pittsford 
Tl Electronics, (716) 381-2551 
Syracuse 
F Eectronics, (315) 463-8592 

PA Ft. Washington 
G.C.M. Assoc., (215) 646-7535, 646-2304 

TX. Dallas 
Siliconix, (214) 234-6927 
Houston 
Semiconductor Sales Assoc., (713) 661-
0681 

. Richardson 
Semiconductor Sales Assoc., (214) 231-
6181 

WA Seattle 
Blair Hirsh Company, (206) 783-3423 

WI Milwaukee 
JM Sales, (414) 546-0040 

Can Dollard Des Ormeaux, Quebec 
R.F.Q. Ltd., (514) 626-8324 
Etobicoke, Ontario 
R.F.Q. Ltd .. (416) 626-1445 

Inti Argentina, Buenos Aires 
Corte & Cia S.R.L., Tel: 27-010.1 
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A-ustralia, Kingsgrove, N.S.W. 
l.R.H. Components Co., Tel: 500111 
Austria, Wien 
Ing. Ernst, Steiner, Tei: 222/74013 
Belgium, Kauwendaal 
Zwaan PVBA, Tel: 01-45.30.44 
Brazil, Sao Paulo 
Filcres Imp. & Rep., Tel: 221-4451 
Denmark, Glostrup 
Dilz Schweitzer A.S, Tel: (01) 453044 
Finland, Kaunianlnen 
OY Findip AB, Tel: 90-502255 
France, Creteil Cedex 
Siliconix SARL, T.el: 377 12 51 
Greece, Piraeus 
General Electronics, Ltd., Tel: 491 3595 
India, Bombay I 

Zenith Electronics, Tel: 367717 
Israel, Tel Aviv 
Talviton Eiectronics, Ltd., Tel: 44 45 72 
Italy, Milano 
Dott. Ing. Guiseppe DeMico, Tel: 6$3 131 
Japan, Tokyo 
Siliconix/DISC Japan Branch, Tel: (03) 
262-4777 
Netherlands, Kortenhoef 
Datron B.V., Tel: 02150-60834/60874 
New Zealand, Palmerston North 
Electronic Component Services, Tel: 77-
407 
Norway, Strommen 
A.S. Kjell Bakke, Tel: (02) 71 18 72, 71 
53 50 
South Africa, Cape Town 
Electrolink (Ply) Ltd., Tel: 457656/7 
Spain, Madrid 
ATAIO, Tel: 733 05 62 
Sweden, Solna 
Komponentbolaget NAXAB, Tel: 08·985140 
Switzerland, Zurich 
Kontron Electronic AG, Tel: 01 62 82 82 
Taiwan, Taipei 
Don Business Corp., Tel: 581 7623 
United Kingdom, Thatcham 
Siliconix, Ltd., Tel: Thatcham 64846 
Venezuela, Caracas 
Ibars & Cia. SA, Tel: 987 3391 
West Germany, Bemhausen 
Siiconix GmbH, Tel: (0711) 702 066 
Yugoslavia, Brussels, Belgium 
Beltam SA, Tel: 34 33 32, 34 26 19 

Distributors 

Huntsville 
Hamilton/ Avnet Electronics, (205) 533-1170 
Phoenix . 
Hamilton! Avnet ElectroniCS, (50:?) 275 7851 
Costa Mesa 
Avnet Electronics, (714) 754-6111 
Culver City 
Hamilton Electro Sales, (213) 558·2121 
Mountain View 
Elmar Eectronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415) 961-7000 
San Diego 
Hamilton/ Avnet ElectroniCS, (714) 279-2421 
Commerce City 
E!mar Electronics, (303) 287-9611 
Denver 
Hamilton/ Avnet Electronics, (303) 533-1212 
Hamden 
Wilshire ElectroniCS, (203) 281-1166 
Georgetown 
Hamilton/ Alinet ElectroniCS, (203) 762-0361 

, Ft. Lauderdale 
Hamilton/Avnet Electronics, (305) 971-2900 
Norcross 
Hamilton! Avnet Electronics, (304) 448-0800 
Elmhurst 
Semiconductor Specialists, (312) 279-1000 
Schiller Park 
Hamilton/Allnet Electronics, (312) 678~6310 
Indianapolis 
Semiconductor Specialists, (317) 243·8271 
Lenexa 
Hamilton/ Avnet ElectroniCS, (913) 888-8900 
Burlington 
Wilshire Electronics, (617) 272-8200 
Woburn 
Hamiltonl Avnet Electronics, (617) 933-8000 
Gaithersburg 
Pioneer/Washington Elec., (301) 948-0710 
Hanover 
Hamiiton'Avnet ElectroniCS, (301) 796-5577 

MI 

MN 

MO 

NJ 

NM 

NY 

PA 

TX 

UT 

WA 

WI 

Can 

Inti 

Inti 

Inti 

Farmington 
Semiconductor Specialists. (313) 478·2700 
Livonia 
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Edina 
Hamilton/ Avnet ElectroniCS, (612) 941-3801 
Minneapolis 
Semiconductor Specialists, (612) 854-8841 
Hazelwood 
Hamilton/Avnet ElectroniCS. (314) 731-1145 
Semiconductor Specialists, (314) 731-2400 
Kansas City 
Semiconductor Specialists, (816) 452-3900 
Cedar Grove 
Hamllton/ Avnet Electronics, (2C)1.1 239-0800 
Clifton 
Wilshire ElectroniCS, (201) 340·1900 
Mt. Laurel 
Hamilton! Avnei Electronics, (609) 234-2133 
Albuquerque . 
Hamilton! Avnet Electronics, (505) 765-1500 
East Syracuse 
Hamilton/Avnet Electronics, (315) 437-2642 
Farmingdale 
Wilshire Electronics, (516) 293·5775 
Hauppauge 
Components Plus, (516) 231-9200 
Johnson City 
Wilshire ElectroniCS, (607) 797-1236 
Rochester 
Hamiltonl Avnet Electronics, (716) 442-7820 
Wilshire Electronics, (716) 442-9560 
Wesibury 
Hamiltonl Avnet ElectroniCS, (516) 333·5800 
Cleveland 
Hamiiton/Avnei Eiedroni!;5, (216) 461·1400 
Daylon 
Hamilton/ Avnet ElectroniCS, (513) 433·0610 
Semiconductor Specialists. Inc., (513) 278-
9455 
Horsham 
Pionee( I Delaware Valley, (215) 1S74-4000 
Pittsburgh 
Semiconductor Specialists, (412) 781-8120 
Dallas 
Hamilton/ Avnet ElectroniCS, (214) 661 -8661 
Quality Components, (214) 387-4949 
Houston 
Hamilton/ Avnet ElectroniCS, (713) 780-1771 
Quality Components. (713) 772·7100 
Salt Lake City 
HaMlitoni Avnet Electron!cs, (801 J 972-2800 
Bellevue 
Hamilton/ Avnet Electronics, (206) 746-8750 
Milwaukee 
Semiconductor Specialists, (414) 257-1330 
Montreal, Quebec 
Hamilton/Avnet Int'I (Canada) Ltd., (514) 
331-6443 
Ottawa, Ontario 
Hamdtonl Avnet Int'I (Canada) Ltd, (613) 
226-1700 
Toronto, Ontario 
Hamiiton/Avnet Inl'i (Canada) Ltd., (416) 
677-7432 
Vancouver, B.C. 
RAE. Industrial Elec., (604) 687-2621 
France 
Antony 
Almex SA, Tel: 666 21 12 
Grenoble Cede x 
Elic 38, Tel: (76) 87 67 71 
Paris 
SCAI.B. Tel: 555 95 54 
Poiliers 
Aquitaine Composants, Tel: (49) 88 60 50 
Rennes 
Quest Composants, Tel: (99) 36 00 58 
Talence 
Aquitaine Composants, Tel: (56) 91 13 92 
Toulouse 
Aquitaine Composants, Tel: (61) 427 882 
Japan, Tokyo 
Teijin Advanced Products. Corp., Tel: (506) 
467 013 
United Kingdom 
Cheshire 
Wolley Components Ltd., Tel: (061928) 
2289/7425 . 
Leicester 
Atlantic Components 
(0533) 65931 
Slough. Bucks 
Atlantic Components 
22243 

Ltd., Tel: Leicester 

Ltd, Tel: (C754) 
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West Drayton, Middlesex 
Semiconductor Specialists (UK) Ltd., Tel: 
(08954) 46415 
West Lothian, Scotland 
Semiconductor Specialists (UK) Ltd., Tel: 
Livingston 31967 

Inti West Germany 
Dusseldorf 
EBV Elektronik GmbH, Tel: (0211) 848-4617 
Frankfurt 
EBV Elektronik GmbH,Tel: (0611) 72-04-
16/17 
Lehrte 
Unitronic Schulter GmbH u Co Kg. Tel: 
(05132) 53001 
Munchen 
EBV Elektronick GmbH, Tel: (089) 644055 
Schleswig 
Ing. Buro K.-H. Dreyer, Tel: (04621) 23121 
Stuttgart 
EBV Elektronik GmbH, Tel: (0711) 24 74 81 

Silicon Systems hic. 

Silicon Systems Inc. 
16692 Hale Street 
Ir,vine, CA 92714 
(714) 979-0941 

Siltronics 
Sitronics, LId. 
P.O. Box 11236. Station H 
Ottawa, Ontario, Canada K2H7T9 
(613) 820-2931 

Distributors 

MA Westwood 
George Urban Assoc., (617) 329-4068 

Solid State Music 
. Solid State Music 

2102A Walsh Ave, 
Santa Clara, Calif. 95050 
Tel: 246-2707 

Specific product information: .. 
Malcom Write 

Appicatilm engineering: 
Malcom Write, Don Row 

Literature: 
Receptionist 

Price and delivery: 
Rick Kelley 

Follow-up an ·order: 
. Rick Kelley 

Solid State Scientific, Inc. 
Solid State Scientific, Inc. 
Montgomeryville Industrial Center 
Montgomeryville, Penns~lvania 18936 
(215) 855-8400 . 
TWX: (510) 661-7267 

All other information: 
AI! inquiries: Sales Department 

Sales Offices & Representatives 

AL Huntsville 
Rep Inc., (205) 881-9270-

AZ Scottsdale 
Semper Fi Sales Co., (602) 945-4556 

CA EI Segundo 
Varigon Assoc., (213) 322-1120 
Irvine 
Solid State SCientific, (714) 955-1411 
Mountain View 
Thresum Assoc., (415) 965-9180 
San D'iego 
Littlefield & Smith, (714) 455-0055 

CO Englewood 
Todd Assoc ..• (303) 761-7801 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY· 

CT Lakeville 
Conti-Younger Assoc., (203) 824-5982 

FL Maitland 
Delmac Sales, (305) 423-7'562 

GA Tucker 
Rep Inc., (404) 938-4358 

IA Cedar Rapids 
S & 0 Sales, (319) 393-1845 

IL Franklin Park 
Dekotech Inc., (312) 455-5100 

IN Fort Wayne 
Delesa Sales, (219) 483-9537 
Indianapolis 
Delsea Sales, (317) 894-3778 

KS Derby 
Palatine Sales Inc., (316) 788-0621 
Lenexa 
Palatine Sales Inc., (913) 492-7020 

MA Waltham 
Conti-Younger Assoc., (617) 890-4582 

MD Baltimore 
Sts-mler Assoc. Inc., (301) 944-8263 

MI Bloomfield Hills 
Enco Marketing Inc., (313) 642-0203 
Minneapolis 
Nortec Sales Inc., (612) 835-7414 

MO St. Louis 
Palatine Saes Inc., (314) 426-7055 

NC Raleigh 
. Component Saes 'Inc., (919) 782-8433 

NM Albuquerque 
Tri-Tronix, (505) 265-0172 

NY Pittsford 
T-Squared, (716) 381-2551 
Plainview 
ERA Inc., (516) 822-9890 
Syracuse 
T -Squared Electronics, (315) 463-8592 

OH Cincinnati 
Giesting & Assoc., (513) 851-7800 
Dayton 
Giesting & Assoc., (513) 293-4044 
Galion 
Giesting & Assoc., (419) 468-3737 

OK Tulsa 
-r'he -H~gh' Oa:y -CCr:, (a~oJ S27.-4-1ZG 

PA Delmont 
T.:F. Lasl.o & Assoc., (412) 468-5045 
Narberth 
Bresson Assoc., (215) 664-6460 

TN Jefferson City 
Rep Inc., (615) 475-4105 

TX Dallas 
Mycrosystems Marketing Inc., (214) 238-
7157 
Houston 
Mycrosystems Marketing Inc., (713) 783-
2900 

WA Bellevue 
SDR2, (206) 747-9424 

Can Milton, Ontario 
Cantec Representatives, (416) 624-9696 
Ottawa, Ontario 
Can tee Representatives, (613) 225-0363 
Pierrefonds, P.Q • 
Cantec Representatives, (514) 520-3121 
Toronto 
Arnatel Ltd., (416) 961-7980 

Distributors 

AL Huntsyille 
Resistacap Inc., (205) 881-9270 

AZ Phoenix 
Weatherford Electronics, (602) 272-7144 

CA Anaheim 
Weatherford Electronics, (714) 634-9600 
Costa. Mesa 
Semicomp Inlc., (714) 549-8600 
Glendale 
Weatherford Electronics, (213) 849-3451 

. Palo Alto 
Fegu Electronics, (415) 493-1788 
Pomona 
Weatherford Eectron ics, (714)623-1261 
San Diego 
Weatherford Electronics, (714) 278-7400 
Inlermark Electronics, (714) 453-9005 
San Dimas 
Zeus Electronics, (213) 331-0841 
Santa Ana 
IntermarkElectronics, (714) 540-1322 
Sunnyvale 
Diplomat/Westland, (408) 734-1900 
Intermark Electronics, (408) 738-1111 

CO 

FL 

'IL 

IN 

MA 

MD 

MI 

MN 

MO 

NB 

NJ 

NM 

NY 

Ott 

OK 

PA 

TX 

UT 

VA 

WA 

Can 

Woodland Hills 
Jaco International, (213) 884-4560 
Wheatride 
Century Electronics, (303) 424-1985 
Clearwater 
Diplomat/Southland, (813) 443-4514 
Elk Grove 
Diplomat/Lakeland, (312) 596-1000 
Rosemont 
Advent Electronics, (312) 298-4210 
Westmont 
Bodelle Co., (312) 323-967Q 
Indianapolis 
Advent Electronics, (317) 297-4910 
Sheridan Sales 
Burlington 
Zeus/ New Engand, (617) 273-0760 
Dedham 
Gerber Electronics, (617) 329-2400 
Holliston 
Diplomat·New Engand, (617) 429-4120 
Wakefield 
Semtex Ind. Corp., (617) 2485-9050 
Watertown 
Stering Electronics, (617) 926-9720 
Baltimore 
Whitney Distributors, (301) 944-8080 
Columbia 
Technico Inc., (301) 461-2200 
Farmington 
Advent Michigan, (313) 477-1650 
DiplomatlNorthland, (800) 521-3480 
Livonia 
Reptron, (313) 525-2700 
Minneapolis 
Cassidy Electronics, (612) 835-7747 
DiplomatlElectro-Cqm, (612) 788-8601 
St. Louis 
DiplomatiSt. Louis, (314) 645-8550 
Lincoln 
Scott Elect. Suppy Corp., (402) 464-8308 
Little Falls 
DiplomatlI.P.C. Corp., (201) 785-1830 
Albuquerque 
Century: Elect~onics, (505)}~~-~~91_,,o. 
Ijll~jTla~d .... ndl tleClr0rilC~j ,0\1;)/ ,00-040") 

Elmsford 
ZeL;s Components, (914) 592-4120 
Rome 
Rome Electronics, (315) 337-5400 
Woodbury 
Diplomat Electronics, (516) 921-9373 
Beachwood 
Sheridan Sales, (216) 831-0130 
Cincinnati 
Sheridan Sales, (513) 761-5432 
Dayton 
Sheridan Sales, (513) 223-3332 
Tulsa 
Component Specialties, (918) 627-4159 
Erie' 
Advacom Inc., (814) 455-8110 
Philadelphia 
Almo Electronics, (215) 698-4000 
Philadelphia Elect., (215) 568-7400 
Pittsburgh 
Sheridan Sales, (412) 244-1640 
Austin 
Component Specialties, (512) 459-3307 
Dallas 
Component Specialties, (214) 357-6511 
EI Paso 
International Electronics, (915) 778-9761 
Houston 
Component Specialties. (713) 771-7237 
Salt Lake Cit)' 
Century Electro'nics, (801) 972-6969 
Diplomat/Alta-Land, (801) 486-4134 
Roanoke 
Technico Inc. 
Seattle 
Slerl:ng Electronics, (206) 762-9100 
Montreal, Quebec 
Future Electronics. (514) 735-5775 
Winnipeg. Manitoba 
W,E.S. Ltd., (204) 632-1260 

Solitron Devices 

Solitron Devices, Inc. 
Semiconductor Division 
8808 Balboa Avenue 
San Diego, California 92123 
(714) 278-8780, 
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Solitron Devices (cont) 

Sales Offices & Representatives 

AL Huntsville 
Beacon, (205) 881·5031 

AZ Scottsdale 
Piper Sales Company. (602) 946·4437 

CA Mountain View 
Callron Components Corp., (415) 964-3244 

CO Arvada 
Piper Sales Company, (303) 420-4646 

CT Washington 
Tri·Co:Tl Associates, (203) 868·7748 

FL Ft. Lauderdale 
Beacon, (305) 971-7320 
MaHland 
Beacon, (305) 647·3498 

GA Atlanta 
Beacon, (404) 351-3654 

HI Honolulu 
Aloha Associates, (808) 941-1574 

IL Northfield 
Torkelson Assoc., (312) 446·9085 

IN Indianapolis 
Electro Rep., Inc., (3/7) 255-4147 

MA Burlington 
Tri-Com Associates, (617) 272-8163 

MI Grand Rapids 
R. P. Urban & Assoc., (616) 245-0511 

MN Minneapolis 
Wagner Consultants Corp., (612) 721-5781 

MO SI. Charles 
8uckman & Associates, (314) 724-6690 

NC Charlotte 
Beacon, (70) 525-7412 

NY Jamaica 
S-J Associates, Inc., (212) 291-3232 
(Upstate) Syracuse 
Nycom, Inc, (315) 437-8343 

OH Cincinnati 
Luebbe Sales Company, (513) 871-4211 
Cleveland 
Luebbe Sales Company, (216) 333-0425 
Dayton 
Luebbe Sales Company, (513) 294-0427 

OR Porlland 
C. K. Shanks & Assoc., (503) 292-5656 

TN Oak Ridge 
Bcaco~, (615) 482·2409 

TX Dallas 
P. J. Scalon Co., Inc., (214) 231·4661 

WA Seattle 

Can 

Inti 

Inti 

Inu 

Inti 

Inti 

Inti 

Int\ 

Inti 

Inll 

Inll 

Inti 

Inti 

C. K. Shanks & Assoc., Inc., (206) 632· 
4290 
Montreal, Quebec 
J. G. Weiss Company Ltd., (514) 489-6887 I 
Argentina, Buenos Aires I 
Lucero S.C.A., Tel: 37-2307/38-7946 
Australia, Victoria 
Instant Component Service, Tei: 95-1566 
Colombia, Medellin 
Componentes Eectronicas Ltda., Tel: 35-
49-16 
Denmark, Copenhagen 
E. V. Johanssen Elektronik A/S, Tel: (01) 
83 90 22 
France, Bagneux 
Actel, Tel: (1) 735-11-68 
Finland, Helsinki 
Oy Fintronic AS, Tel: 90/60~/155 
Germany, Munchen 
Welronic GmbH, Tel: 089/49 20 66 
Kong Kong, Kowloon 
Solidav (H.K.) Ltd., Tel: 3·241187 
Israel, Tel·Aviv 
Electronic Microsys!ems, Ltd., Tel: 03-
412403 
Italy, Milano 
Kimates S.P.A., Tel: (02) 8562 
Japan, Tokyo 
Hirel Company, Ltd., Tel: (03) 357·8201 
Korea, Seoul 
Venus Trading Company, Tel: 25-7627 & 8 
Mexico, San Ysidro 

Inti 

Inti 

Inti 

Inti 

Inti 

InU 

Inti 

AL 

AZ 

CA 

CO 

FL 

GA 

HI 

IL 

IN 

KS 

LA 

MA 

MD 

SOlldev Mexlcana, S.A. MI 
Netherlands. Rotterdam, Holland I Inti 

Inti 

Inti 
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Nedeiko B.V. Electronics, rei: 010·293166 I 
Norway, Oslo 1 I 

Nordisk Elektronik (Norge) AlS, Tel: (02) 
55 38 93/ (02) 55 42 83 I 
South Africa, Dunswart 
Electronics 2000 (Ply) Ltd, Tel: 52-
4324 & 5 i 

I 

MN 

Spain, Barcelona 
Siesa S.A., Tel: (93) 21901 08 
Sweden, Djursholm 
Integrerad Elektronik AS, Tei: 08/753 
03 30 
Switzerland, Mutschellen , 
Stolz AG, Tel: 057-54655 
Taiwan, Taipei 
Teh·Ying Company, Ltd., Tel: 361-71731 
331-3205 
Turkey, Ankara 
Turkelek Elektronik Ltd .• Tel: 18 94 83 
United Kingdom, Bucks, England 
r-.~e'T\ec, Ltd .. Tel' (029) 664) 366 ~ 7 & 8 
Harlow, Essex, England 
Distronic, Ltd., Tel: 32947/39701 
Surrey, England 
Consort Electronics, Ltd., Tel: (0252) 
871717 
Venezuela, Caracas 
Arelinea, Tel: 71.05.29 

Distributors 
Huntsville 
Hallmark Electronics, (205) 837·8700 
Phoenix 
Micro Electronics, (602) 944·2251 
Weatherford Co., (602) 727-7144 
Anaheim 
R. V. Weatherford Co., (714) 547-0891 
Aurora 
Jet Eectronics co., Inc., (3U3) 364·;000 
Gardena 
Beli Industries. (213) 321-5802 
Glendale 
R. V. Weatherford Co., (213) 849·3451 
Newport 
Semicomp Corporation. (714) 833-3070 
Palo Alto 
R. V. Weatherford Co., (415) 493·5373 
Pomona 
R. V. Weatherford Co., (714) 623-1261 
San Diego 
Intermark Electronics, (714) 279-5200 
R. V. Weatherford Co., (714) 278·7400 
Santa Ana 
Intermark Electronics, (714) 540-1322 
Sunnyvale 
Bell Industries, (408) 734-8570 
Intermark' Electronics, (408) 738-1111 
Woodland HlI!s 
Semiconductor Concepts, (213) 884-4560 
Aurora 
Jet Eeqronics Supply Co., (303) 364-1000 
Englewood 
R. V. Weatherford Co., (303) 761-5432 
Wheat Ridge 
Century Electronics, (303) 424-1985 
Ft. LaUderdale 
Hallmark Electronics, (305) 971-9280 
Ol'lando 
Hallmark Electronics, (305) 855-4020 
Miami 
All American, (305) 754-5531 
Lawrenceville 
Hall-Mark Electronic Corp., (800) 633-2918 
Honolulu , 
Victor Kim Electronic, (808) 533-7132 
Elk Grove Village 
Hallmark Electronics, (312) 437-8801 
Patatine 
OHM/Electronics, (312) 359-550'0 
Fort Wayne 
Fort Wayne Electronics Supply, (219) 423-
3422 
Lenexa 
Hall·Mark Electronics Corp., (913) 888-4747 
Schreveport I 

Industrial Electroni« Supply, (318) 636-
7100 
Dedham 
Gerber Electronics, (617) 329·2400' 
Baltimore 
Hail-Mark Electronics Corp., (301) 796-9300 
Columbia . 
Technico, (301) 461-2200' 
Grand Rapids 
R. M. ElectroniCs, (616) 531-9300 
Livonia 
Reptron Electronic, (313) 525-2700 
Minneapolis 
The Joel Company, (612) 545-5669 
Industrial Components, (612) 831-2666 
alumington 
Hall·Mark Electronic Co·p., (612) 884-9056 

I 
I 

MO 

NC 

NM 

NY 

Earth City 
Hall-Mark Electronic Corp., (314) 291-5350 
Raleigh 
Hail·Mark Electronic Corp., (919) 832·4465 
Winstom·Salem 
Kirkman Electronics., (919) 722-9131 
Albuquerque 
R. V. Weatherford Co., (505) 842-0868 
North Bellmore 
Hygrade Electronics, (516) 785·6200 
Buffalo 
Summit Distributors, (716) 884-3450 
Elmsford 
Zeus Components, (914) 592·4120 
Farmingdale 
Harrison Electronics, (516) 293·7990 
Hauppage 
Jaco Electronics, Inc., (516) 273·1234 
New York 
Calvert Electronics, (212) 481-5300 
Rochester 
Rochester Radio Supply, (716) 454·7800 
Rome 
Rome Electronics, (315) 337-5400 
Woo~bury 
Diplomat Eectronics, (516) 921·9373 
Yorktown Heights 
Kenric Electric Corp., (914) 962-5539 

OH Columbus 

OK 

PA 

TN 

TX 

UT 

WA 

Can 

'Reptron/Ohio, (614) 443-0231 
Dayton 
,Il,rrcw E!ectronics, (513) 253-9176 
ESCO. (513) 226·1133 
Hallmark Electronic Corp., (513) 294-0437 
Koeh!ke, (513) 293-2122 
Tulsa 
Component Spec., Inc., (918) 664-2820 
Hall-Mark Electronic Corp., (918) 835-8458 
Huntingdon Valley 
Hallmark Electronics, (215) 355-7300 
Philadelphia' 
Herbach & Rademan, (215) 426-170'0 
Kingsport 
Radio Electronics Supply Co., (515) 247-
8111 
Austin 
Hall-Mark Electronic Corp., (512) 837-2614 
Dallas 
Component Specialties, I (214) 357.-6511 
Hall-Mark Electronic Corp., (214) 231·6111 
R. V. Weatherford Co., (214) 243·1571 
Houston 
Component Spec., Inc., (713) 771-7237 
Hall·Mark Electronic Corp., (713) 781-6100 
Harrison Equipment Co., (713) 652-4750 
R. V. Weatherford Co., (713) 688-7406 
Salt Lake City 
Century Electronics, (801) 487-8551 
Diplomat·Alta, (801) 486-7227 
Bellevue . 
Be!! Industries, (206) 747-1515 
Seattle 
R. V. Weatherford Co., (20'6) 243-6340 
Milwaukee 
Marsh Electronics, Inc., (414) 476-6000' 
West Allis 
Hall-Mark Electronic Corp., (414) 476-1270 
Scarborough, Ontario 
IntI. Rectifier C. Ltd., (416) 755-7793 
Dorval, Quebec 
I"Itl. Rectifier C. ltd., (514) 631-4696 

Sprague Electric Company 

Sprague Electric Company 
Semiconductor Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853·50'00 
Telex: 920467 

Specific product information: 
Automotive ............................................ B. Marshall 
Consumer .............................................. R. Milewski 
Camera .................................................. B. Marshall 
Digital .......................................................... G. Tully 
Transistor Arrays ........................................ G. Tully 
Operational Amplifiers .............................. G. Tully 
Display Driver ...................................... P. Emerald 
MOS ................................................. G. TuOy 

Application engineering: 
Same as above 
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Sprague Electric Company (cont) 

Literature : 
647 Marshall Street, North Adams, Massachusetts 
01247, (413) 664-4411 .............................. ext. 2572 

Price and delivery: 
Same as product information: 

Phlce an order: 
Same as above 

Follow-up an order: 
Same as above 

Sales Offices & Representatives 

Contact these offices for names of distributors 

AL Huntsville 
Sprague Electric Company, (205) 883-0520 

AZ Phoenix 
Stitzer-Dodd, (602) 944-2237 
Tempe 
Sprague Electric Company, (602) 279-5435 

CA Burlingame 
William J. Purdy Company, (415) 347-7701 
Inglewood 
Spragu,e Eectric Company, (213) 649-2600 
Sacramento 
William J. Purdy Company, (916) 422-0t28 
San Diego 
KCE Corp., (714) 278-7640 

CO Denver 
William J. Purdy Company,(303) 777-1411 

CT Trumbull 
Sprague Electric Company, (203) 261-2551 

DC Washington 
Sprague Electric Company, (Gov't sales 
only) (202) 244 .. 6006 

FL Ft. Lauderdale 
UniRep, Inc., (305) 527-1556 
Longwood 
Sprague Electric Company, (305) 831-3636 

HI Honolulu 
Hawaii Electronic Sales, (808) 845-8207 

IL Chicago 
D. ~v;:fi-SiirG~ Cc;-rl~o.rjiJ ($i~~ 2oo .. 62CG 
Schiller Park 
Sprague Electric Company, (312) 678-2262 

IN Indianapolis 
Sprague Electric Company, (317) 253-4247 
Mulberry 
Maish Sales, (317) 638-8484 (For Indian
apolis) 
Maish Sales, (317) 296-2322 (For Mulberry 
Area) 

MA North Adams 
Sprague Electric Company, (413) 664-4411 
Sprague Products Company, (413) 664-
4481 
Norwood 
Ray Perron & Company, (617) 762-8114 
Waltham 
Sprague Eectric Company, (617) 899-9100 
Sprague Products Company, (617) 899-
9840 

MI Jackson 
Sprague Electric Company, (517) 787-3934 

MN Minneapolis ' 
HMR, Inc., (61'2) 920-8200 

MO Kansas City 
Nevco, (816) 421-1751 
St. Louis 
Nevco, (314) 843-7406 
Sprague Electric Company, (314) 781-2420 

NC Winston Salem 
Electronic Marketing Assoc., (919) 722-
5151 

NJ Cherry Hill 
Sprague Electric Company, (609) 795-2299 
Trinkle Saieslnc., (609) 795-4200 
Wayne 
Sprague Electric Company. (201) 696-8200 

NM Albuquerque 
William J. Purdy Company, (505) 266-7959 

NY Mamaroneck 
William Rutt, (914) 698-8600 
Melville 
Sprague Electric Company, (516) 549-4141 
Syracuse . 
Mar-Com Assoc., (315) 437-2843 
Paston-Hunter Company, (315) 437-2992 
Sprague ,Electric Company, (315) 437-7311 

OH Beachwood 
Electronic Salesmasters, Inc., (216) 831-
9555 
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Dayton 
Sprague Electric Company, (513) 278-0781 

PA Philadelphia 
Trinkle Sales, (215) 922-2080 

SC Greenville 
Electronic Marketing Assoc., (803) 268-
1125 

TX Dallas 
Lund & Company, (214) 387-4634 
Richardson 
Sprague Electric Company, (214) 235-1256 

VA Lexington 
Sprague Electric Company, (703) 463-9161 

WA Seattle 
Fleehart & Sullivan, (206) 522-1533 
Sprague Electric Company, (206) 632-7761 

Can Montreal, P.Q. 
Sprague Eectric of Canada, (514) 747-7811 
Toronto, Ontario 
Sprague Electric of Canada, (416) 766-
6123 

Inti Belgium, Ronse (Renaix) 
Sprague-Benelux, Tel: 215-351 (055) 

Inti England, Yiewsley 
Sprague Electric (U.K.) Ltd., Tel: 44627 

Inti France, Bagneux 
Sprague France S.A.R.L., Tel: 1-655,19 19 

Inti Germany, Frankfurt 
Sprague GmbH, Tel: 0611-439407 

Inti Hong Kong 
Sprague World Trade Crp., Tel: 5-626231-4 

Inti Italy 
Milan 
Sprague-Italiana, S.p.A., Tel: 02 47 91 21 
Rome 
Sprague-Italiana, S.p.A., Te,!: 06 83 33 69 

Inti Switzerland, Geneva 
Sprague World Trade Corp., Tel: 98 4021 

Inti Taiwan, Taipei 
Sprague Taiwan Corp., Tel: 7310748 

Standard Microsystems 

Standard Mlcrosystems' Corporation 
35 Marcus Boulevard 
Hauppauge, New York 11787 
(516) 273-3100 
TWX: (510) 227-8898 

Specific Product Information: 
Applications Eng~ 

Application Engineering: 
Applications Eng. 

Literature: 
Literature 

Price and Delivery: 
Sales 

Follow up an order: 
Order Entry 

All other information: 
Sales 

Sales Offices & Representatives 

AL Huntsville 
EMA, (205) 533-6640 

AZ Scottsdale 
Dar-C, Inc., (602) 948-2240 

CA Culver City 
DeAngelo, Rothman & Co.; (213) 398-6239 
Irvine 
Turk Enterprises, (714) 955-1575 
Palo Alto 
NOR-CAL Associates, (415) 961-8121 
San Diego 
DeAngelo, Rothmen & Co., (714) 560-5707 

CO Denver 
ZlD Associates, Inc., (303) 534-3649 

FL Hollywood 
"c" Associates, (305) 922-5230/8917 

IL Skokie 
Mar-Con, (312) 675-6450 

MA Burlington 
Contact Sales, Inc., (617) 273-1520 

MD Baltimore 
Burgin-Kreh Assoc., (301) 788-5200 

MI Plymouth 
A.P.J, Assoc., Inc., (313) 459-1200 

MN New Brighton 
TWC, (612) 636-1770 

MO Florissant 
S.A.1. Marketing, (314) 837~5200 

Ne 

NJ 

NY 

OH 

PA 

TX 

VA 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

AZ 

CA 

CO 

FL 

IL 

IN 

MA 

MD 

MI 

MN 

MO 

Winston-Salem 
Burgin-Kreh Assoc., (919) 768-4174 
Keasbey 
Addem, (516) 549-8400 
Hauppauge 
'Eastern Area Sales Office, (516) 273-3100 
Melville 
Addem, (516) 549-8400 
Cincinnati 
G & H Sales Co., (513) 771-8231 
Grove City 
G & H Sales Co., (614) 878-1128 
Hatboro 
OED Electronics, Inc., (215) 674-9600 
Dallas 
Kruvand Assoc., Inc., (214) 691-4592 
Houston 
Kruvand Assoc., Inc:, (713) 780-9710 
Lynchburg 
Burgin-Kreh Assoc., (804) 845-5600 
Bellevue 
SDR2 Products & Sales Co., (2Q6) 747-9424 
Etobicoke, Ontario 
R.F.O., Ltd., (416) 626-1445 
Dollard Des Ormeaux, Quebec 
R.F.O., Ltd., (514) 626-8324 
Australia, Prospect 
A. J. Ferguson Pty., Ltd., Tel: 516895 
Austria, Vienna . 
Bacher Eektronische, Tel: (222) 837152 
Finland, Helsinki 
Havulinna Oy, Tel: (90) 661-451 
France, Serves 
Tekelec Airtronlc, Tel: 027-7535 
Great Britain, Hammersmith, London 
Rastra Electronics, Ltd., Tel: (1) 7483143 
Japan, Tokyo 
Teijin Advanced, Tel: (506) 4670-6 
Netherlands, Breda 
Famatra Benelux, Tel: (76) 133457 
Norway, Oslo 
EGA AlS, Tel: (2) 221900 . 
Switzerland, Zurich 
Dimt)s AG, Tel: (51) 626140 
West Germany, Munich 
Atlantik Elektron:k GmbH, T",;; (89; 
7853112 

Distributors 

Phoenix 
Kachina Electronic Dis!:, (602) 269-6201 
Culver City 
NESCO, (213) 391-6294 
San Dimas 
Zeus/West, Inc., (714) 990-1911 
Sunnyvale 
Diplomat/Westland, Inc., (408) 734-1900 
Wheatridge 
Century Eectronics, (303) 424-1985 
Clearwater 
Diplomat/Sollthland, Inc., (813) 443-4514 
Pompano Beach ' 
Zeus/ Components Florida, (305) 942-4312 
Elk Grove Village 
Diplomat/Lakeland, Inc., (312) 595-1000 
Skokie 
Mar-Con Sales, (312) 675-6450 
Indianapolis 
Sheridan Sales Co., (317) 297-3146 
Burington 
RC Components, (617) 273-1860 
Zeus/New Engand, Inc., (617) 273-0750 
Chicopee 
Diplomatll.P.C. of MA., (415) 592-9441 
Holliston 
Diplomat/New England, Inc., (617) 429-
4120 
Waltham 
OPL, (617) 891-0460 
Baltimore 
Blanco, (301) 788-4200 
Farmington 
DiplomatlNorthland, Inc., (313) 477-3200 
Sheridan Sales Co'., (313) 477-3800 
Grand Rapids 
Sheridan Sales Co., (616) 942-2504 
Minneapolis 
Cassidy Electronics, (612) 835-7746 
Diplomat! Electro-Comm Corp., (612) 788-
8601 
'Florissant 
Sheridan Sales Co., (314) 837-5200 
St. Louis 
DiplomatiSt. Louis, Inc., (314) 645-8550 
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DiplomatlLP.C., (201) 234-8080 
Totowa 
DiplomatlI.P.C., (201) 785-1830 

NM Albuquerque 
Century Electronics, (505) 292·2700 

NY Elmsford 
Zeus Components, Inc., (914) 592·4120 
Farmingdale 
Noreicom Electronics, (516) 249·'7262 
Woodbury 
Diplomat Eiecironit::s Corp., (516) 921-9373 

OH Beachwood 
Sheridan Sales Co, (216) 831-01.30 
CincInnati 
Sheridan Sales Co., (800j 543-4695, (513) 
761-5432 
Dayton 
Sheridan Sales Co., (513) 223-3332 

PA Hatboro 
QED Electronics, Inc., (215) 674·9600 
Pittsburgh 
Sheridan Sales Co., (412) 244·1640 

TX Austin . 
Quaiiiy Component;;, illc., (5,2) 458·4181 
Dallas 
Quality Components, Inc., (214) 387-4949 
Houston 
Quality Components, Inc., (713) 772-7100 

UT Salt Lake City 
Century Electron Ics, (801) 487-8551 
Diplomat/Aita-Land, Inc., (801) 486-4134 

Can Montreal 
Future Electronics, (514) 735-5775 
Ontario 
Westburne, (416) 635-2950 

Inti Australia, Prospect 
A. J. Ferguson, Pty., Ltd., Tel: 514 895 

Inti Austria, Vienna 
Bacher Elektronische, Tel: (222) 837152 

Inti France, Serves 
Tekelec Airtronic, Tel: 027-75-35 

Inti Great Britain, London 
Rastra Electronics, Ltd., Tel: (1) 7483143 

Inll Japan. Tokyo 
TeijlnAdvanced Prod. Corp., Tel: (506) 
4670-6 

Inti Netherlands, Breda 
Famalra Benelux, Tel: 133457 

Inll Norway. Oslo 
EGA AIS, Tel: (2) 221900 

Inll Switzerland, Zurich 
Dimos AG. Tei: (51) 626140 

Inti West Germany, Munich 
Atlantik Elektronik GmbH, Tei: (89)' 
'/853112 

Stewart Warner Microcircuits 

Stewart·Warner Microcircuits 
730 East Evelyn Avenue 
Sunnyvale, Callfomijl 94086 
(408) 245-9200 
TWX: (910) 339·9210 

Synertek 

Synertek 
3050 Coranado Dnve 
Santa Clara, California 95051 
(408) 241-4300 

Specific Product Infprmation: 
Product Marketing ...................................... ext. 222 

Application Et:lglneering: 
Conrad Boisvert .......................................... ext. 320 

Literature: 
Janet Huggins .............................................. ext. 327 

Price and Delivery: 
PrOduct Marketing ...................................... ext. 222 

Follow up an order: 
Customer Service .............................. ext. 284, 238 

Sales Offices & Representatives 

AL Huntsville 
Macro Marketing, (205) 883-9630 

2110 

AZ 

CA 

CO 

CT 

FL 

IA 

IL 

IN 

MA 

MD 

MI 

MN 

NJ 

NY 

OH 

PA 

TX 

WA 

AZ 

CA 

CO 

FL 

IA 

IL 

IN 

Phoenix 
MR Engineering Sales Co., (602) 959-5150 
Newport Beach 
Babco Associates, Inc., (714) 751-8375 
Palo Alto 
Nor-Cal Associates, (415) 961·8121 
San Diego 
Littlefield & Smith Assoc., (714) 455-0055 
Englewood 
Checkmate Sales, Inc., (303) 773-0666 
Weston 
Representatives, Inc., (203) 239-2507 
Altamonte Springs 
Dyne-A-Mark Corp., (305) 831-2097 
Clearwater 
Dyne·A-Mark Corp., (813) 441·4702, 3 
Ft. Lauderdale 
Dyne-A-Mark Corp., (305) 771-6501. 2, 3 
Maitland 
Dyne-A-Mark Corp., (305) 831·2097 
Cedar Rapids 
Comstrand, Inc., (319) 377-1575 
Elk Grove Village 
Carlson Electronic Sales Co., (312) 956-
8240 
Ft. Wayne 
J & B Engineering Sales Co., (219) 483-
2813 
Waltham 
Dynasel Assoc., (617) 890-6777 
Baltimore 
Conroy Sales, (301) 296-2444 
Farmington 
Miltmore Sales, Inc .. (312) 476·2446 
Minneapolis 
Com strand, Inc., (612) 571·0000 
Haddonfield 
Sunday O'Brien, (6e9) 429-4013 
Camillus 
Ontec. Inc .. (716) 464-8636 
Fayetteville 
Ontec: Inc., (716) 464-8636 
Grand Island 
Ontee, Inc., (716) 464-8636 
Melville, L.1. 
Comtronic Assoc., Inc., (516) 249-0505 
Rochester 
Ontec, Inc., (716) 464-8636 
Brunswick 
Kimconics, (216) 225-6111 
Dayton 
Kimconies, (513) 898-1783 
Waterford 
Kimconics, (412) 367-3013 
Houston 
Semiconductor Sales, (713) 661-0681 
Richardson 
Semiconductor Sales, (214) 231-6181 
Tukwila 
General Electronics, (206) 575-4030 
Vancouver 
Sales Office. (206) 575-4030 

Distributors 

Phoenix 
Kierulff Eeclronics, (602) 243·4101 
Costa Mesa 
Semicomp Corp., (714) 549-8600 
Los Angeles 
Kierulff Electronics. (213) 685·5511 
Palo Alto 
Kierulff Electronics, (415) 968·6292 
San Diego 
Intermark Electronics, (714) 453-9005 
Kierulff Electronics, (714) 278-2112 
Santa Ana 
Intermark Electronics, (714) 540-1322 
Sunnyvale . 
Intermark Electronics. (408) 738-1111 
Semicomp Corp., (408) 736·2330 
Denver 
Kierulff Electronics, (303).371-6500 
Pompano 
Zeus Components, (305) 942-4312 
Cedar Rapids 
Advent Electronics, (319) 363·0221 
Elk Grove Village 
Kierulff Electronics, (312) 640-0200 
Rosemount 
Advent Electronics, (312) 297-6200 
Indianapolis 
Advent Electronics, (317) 297-4910 
Sheridan Sales Company, (327) 297·31461 
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MA Billerica 

MO 

MI 

MN 

MO 

NJ 

NM 

NY 

OH 

PA 

TX 

UT 

WA 

WI 

Can 

Kierulff Electr(,nics, (617) 667-8331 
Newion 
Greene·Shaw Co, 
Columbia 
Ter:nnico, in(.; .. (3G1) 461-2200 
Gaithersburg 
Kierulff Eectronics, (301) 948-0250 
Farmington 
Arjvpr)t Fipctro!,'ics, (31~1 <177-1650 
Sheridan Sales Co., (313) 477 .. ;3800 
Minneapolis 
Dawn Eip.CtrO!1CS, Inc., (6i2) 546-2215 
Florissdnl 
Sherida!1 Sales Co., (314) 837·5200 
Camden 
General Radio & Suppy,(609) 964-8560 
Ruthersford 
Kierulff ElectroniCs. (201) 935-2120 
Albuquerque 
Alliance Electronics, Inc., (505) 292-3360 
Elmsford 
Zeus Components, (914) 592 .. 4120 
Hicksville 
Kierulff Electronics, (516) 433·5530 
Beachwood 
Sheridan Sales Co., (216) '831-0132 
Dayton 
Sheridan Sales Co., (513) 223-3332 
Reading 
Sheridan Sales Co., (513) 761-5432 
Pittsburgh 
Sheridan Sales Co., (412) 244-1640 
Austin 
Quality Components, Inc .. (512) 458-4181 
Dallas 
Quality Compo!1ents, Inc., (214) 387·4949 
Houston 
Quahty Components, Inc, (713) 772·7100 
Salt Lake City 
Calron Electric, (S01) 487-7451 
Tukwila 
Kierulff Eectronics, (206) 575-4420 
Milwaukee 
Taylor ElectriC Co., (414) 241-4321 
Montreal, Quebec 
Future Electronics. (514) 735·5775 

Tektronix 

Tektronix, Incorporated 
P.O. Box 500 
Beaverton. Oregon 97077 
(503) 644·0161 
TWX: 910-467-8708 

___ S_!,es Of~ces & Representatives 

AL Huntsville 
Field Engineering Office, (205) 881-2912 

AZ Phoenix 
Field Engineering Office, (602) 244-9795 

CA Concord 
Field Engin&cm;g Offi;;;:;, (415) 6892710 
Irvine 
Field Engineering Office, (714) 556·80801 
89, (213) 778·522516 
Los Angeles 
Field Engineering Office, (213) 999-1711 
Los Gatos 
Field Engineering Office, (408) 358·3491 
San Diego 
Fie!d Engineering Office, (714) 292·7330 
Santa Clara 
F,leid Engineering Office, (408) 249·5500 

CO Denver 
Fied Engineering Office, (303) 773-1011 

CT Milford 
Field Engineering Office, (2Q3) 877·1494 

FL Fort Lauderdale 
Field Engineering Office, (305) 731-1220 
Orlando 
Field Engineering Office, (305) 894·3911 
Pensacola 
Field Engineering Office, (904) 476-1897 

GA Norcross 
Field Engineering Office, (404) 449-4770 

HI Honolulu 
Field Engineering Office, (808) 845.4531 
Honolulu Service Center, (808) 847-1138 

IL Chicago 
Field Engineering Office, (312) 259-7580 
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Tektronix (cont) 

IN 

KS 

LA 

MA 

MD 

MI 

MN 

MO 

NC 

NJ 

NM 

NY 

OH 

OK 

OR 

PA 

TX 

UT 

VA 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Indianapolis 
Field Engineering Office, (317) 545-2351 
Kansas City 
Field' Engineering Office, (913) 341-3344 
New Orleans 
Field Engineering Office, (504) 83-7-8454 
Boston 
Field Engineering Office, (617) 861-6800 
Baltimore 
Fied Engineering Office, (301) 321-7000 
Rockville 
Field Office/Service Center, (30f) 948-
7151 
Detroit 
Field Engineering Office, (313) 478-5200 
St. Paul 
Field Engineering Office, (612) 484-8571 
St. Louis . 
Field Enginering Office, (314) 731-4696 
Raleigh 
Fleld Engineering Office, (919) 782-5624 
Springfield 
Field Engineering qffice, (201) 379-1670 
Albuquerque 
Field Engineering Office, (505) 265-5541 
Albany 
Field Engineering Office, (518) 785-3353 
Long Island 
Field Engineering Office, (516) 364-9069, 
(212) 895-9215 
Poughkeepsie 
Field Engineering Office, (914) 454-7540 
Rochester 
Field Engineering Office, (716) 244-2600 
Syracuse 
Field Engineering Office, (315) 455-6661 
Cleveland 
Field Engineering Office, (216) 884-6558 
Dayton ' 
Field Engineering Office, (513) 859-3681 
Oklahoma City 
Field Engineering Office, (405) 848-3361 
Portland 
F;.,Td Engineering Office, \503; 620-9100 
Philadelphia 
Field Engineering Omce, (215) 825-6400 
Pittsburgh 
Field Engineering Olfice, (412) 373-3250 
Dallas 
Field Engineering Office, (214) 233-7791 
Houston 
Field Engineering Office, (713) 783-1910 
San Antonio 
Field Engineering Office, (512) 434-4334 
Salt Lake City 
Field Engineering Office, (801) 484-8501 
Hampton . 
Field Engineering Office, (804) 826-4020 
Seattle 
Fied Engineering Office, (206) 575-0180 
Calgary 
Tektronix Canada ltd" (403) 269-3138 
Edmonton 
Tektronix Canada ltd., (403) 434-9466 
Halifax 
Tektronix Canada Ltd., (902) 469-9476 
Montreal 
Tektronix Canada Ltd., (514) 697-5340 
Ottawa 
Tektronix Canada Ltd., (613) 225-2850 
Toronto 
Tektronix Canada ltd., (614) 676-2728 
Vancouyer 
Tektronix Canada Ltd., (604) 438-4321 
Algeria, Algiers 
Measurelec 
Argentina 
Buenos Aires 
Coasin, S.A. 
Cordoba 
Coasin, S.A. 
Australia 
Adelaide 
Tektronix Australia Pty., Ltd. 
Melbourne 
Tektronix Australia Pty., Ltd. 
Sydney 
Tektronix Australia Pty., Ltd. 
Austria, Wien 
Rohde & Schwarz-Tektronix 
Belgium, Bruxelles 
Tektronix nv/sa 
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Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

tnt, 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

MANUFACTURERS & DISTRIBUTORS DIRECTORY-~:+' 

BraZil 
Rio De Janeiro 
Importacao, Industria e Comercio Ambriex 
S.A. 
Sao Paulo 
Importacao, Industria e Comercio Ambriex 
SA 
Chile,Santiago 
Equipos Industriales SAC, I. 
Colombia, Bogota 
Selectronica Ltda. 
Denmark, Krogshojyej 
TektroniX A/S 
East Africa, Nairobi 
Engineering & Sales Co., Ltd. 
Ecuador, Quito 
Proteco Coasin Cia Ltda. 
Egypt, Cairo 
Giza Systems Engineering Co. 
Finland, Helsinki 
Into O/Y 
France 
Aix-en Provence 
Tektronix 
Lyon 
Tektronix 
Nancy 
Tektronix 
Orsay 
Tektronix 
Rennes 
Tektronix 
TOUlouse 
Tektronix 
Germany, 
Hamburg 
Rohde & Schwarz Vertriebs GmbH 
Karlsruhe 
Rohde & Schwarz Vertriebs GmbH 
Koeln 
Rohde & Schwarz Vertriebs GmbH 
Muenchen 
Rohde & Schwarz Vertriebs GmbH 
Greece, Athens 
Marios Oalleggio Representations 
Hong Kong, Causeway !tay 
Gilman & Co., Ltd., Electrical/Electronic 
Dept. 
India, Bangald 
Bangalore 
Hinditron Services Private, Ltd. 
Bombay 
Hinditron Services Private, Ltd. 
Indonesia, Jakarta 
C. V. Owi 1ungga Ojaja 
Iran, Tehran 
Irantronix Co., Ltd. 
Israel, Tel Aviv 
Eastronics, Ltd. 
Italy 
Milano 
Silverstar Spa, Ltd. 
Roma 
Silverstar Spa, Ltd. 
Torino 
Silverstar Spa, Ltd. 
Iyory Coast, Abidjan 
Sitel 
Japan 
Tokyo 
Sony/Tektronix Corporation 
Osaka-shi 
Sony/Tektronix Corporation 
Nagoya 
Sony/Tektronix Corporation 
Jordan, Amman 
TAREQ Scientific Bureau 
Kuwait, Safat 
T AREQ Company 
Lebanon, Beirut 
Projects SAL. 
Malaysia 
Petallng Jaya 
Mecomb Malaysia Sdn. Bhd. 
Selangor 
Mecomb Malaysia Sdn. Bhd. 
Mexico 
Mexico City 
Tecnico Argostal, SA 
Monterrey 
Tecnico Argostal, SA 
Guadalajara 
Tecnico Argostal, S.A. 
Morocco, Casablanca 
SCRM 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Netherlands, Badhoevedorp 
Tektronix Holland N.V. 
New Zealand 
Auckland 
W. & K. McLean, Ltd. 
Christchurch 
W. & K. McLean, ltd. 
Wellington 

· W. & K. McLean, ltd. 
Nigeria 
Ibadan 
Molat Engineering Co" ltd. 
Lagos 
Mofat Engineering Co., ltd. 
Norway, Oslo 
Morgenstierne & Co. AlS 
Pakistan, Karachi 

· Pak-Land Corp. 
Panama 
Executive Marketing 
Peru, Lima 
Importaciones y Representaciones Elec
tronicas SA 
Philippines 
Makati 
Philippine Electronic Industries, Inc. 
Rizal 
Philippine Electronic Industries, Inc. 
Portugal, Lisbon 
Equipamentos de Laboratorio Lda. 
Saudi Arabia, Riyadh 
Electronic Equipment Marketing Estab
lishment 
Singapore, Singapore 
Mechanical & Combustion Engineering Co. 
Pte. Ltd. 
South Africa 
Durban 
Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd. 
Paardeneiland 
Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd. 
Transvaal 
Protea Physical & Nuclear Instrumentation 

· \~!y.; :.Jd, 
South .l(orea, Seoul 
M-C fnternational (Korea) Ltd. 
Spain 
Barcelona 
C, R. Mares, S.A. 
Madrid 
C. R. Mares, SA 
Sri Lanka, Colombo 
Maurice Roche Ltd. 
Sudan, Khartoum 
Cine & Photo Supply Co. 
Suriname, Paramaribo 
Wong Sang Tsoi & Co. 
Sweden 
Gothenburg 
Tektronix AB 
Solna 
Tektronix AB 
Switzerand, Zug 
Tektronix International A.G. 
Syria, Damascus, 
General Trading Co. 
Taiwan, Taipei 
Heighten Trading Co., Ltd. 
Thalland,Bangkok 
G. Simon RadiO Co., Ltd. 
Tunisia, Tunis 
EI Eslek 
Turkey, Istanbul 
Erkman Elektronik Aletler 
United Arab Emirates 
Contact TAREQ Co., KUWAIT 
United Kingdom 
Harpenden 
Tektronix U.K., Ltd. 
Livingston 
Tektronix U.K., Ltd. 
Manchester 
Tektronix U.K., Ltd. 
Uruguay, Montevideo 
Coasin Uruguaya S.R.L. 
Venezuela, Caracas 
Equilab, C.A. 
West Berlin 
Rohde & Schwarz Handels-GmbH 
Zambia 
Lusaka 
Baird and Tatlock (Zambia) Ltd. 
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I Tektronix (cont) 

Ndola 
Baird and Tatlock (Zambia) Ltd. 

Teledyne Crystalonics 

Teledyne Crystalonics 
147 Sherman Street 
Cambridge. Massachusetts 02~,1::: 

(617) 491-1670 

Specific Product Inform!l~ion: 
Richard Antalik 

Application ~ngineering: 
Richard Anta!ik 

Literature: 
Susan McTighe 

Price and Delivery: 
W. J.·Kilgarriff 

Follow up an order: 
W. J. Kilgarriff 

All other information: 
W. J. Kilgarriff 

Sales Offices & Representatives 

AL Huntsville 
E.M.A., Inc., (205) 533-6640 

AZ Scottsdaie 
Runyon, Co., (602) 959-6060 

CA Fullerton 
Eiect. CunJ~. Mktg., (714) 879 .. 9460 
Marina Del Ray 
Westaironics, (213) 821-7958 
San Carlos 
Kottmeier Assoc., (415) 592-3333 

FL Pompano Beach 
V. G. Sales, (305; 971-0900 
Almonte Springs 
V. G. Sales, (305) 831-8688 

IA Cedar Rapids 
Technical Rep., (319) 396-5662 

IL Bellwood 
Fiat Eng., (312) 547·6200 

IN Ft. Wayne 
T. X. Sales. (219) 489-4447 

KS Olathe 
Techn:ca! Rep .. (913) 782·1177 

MA Brookline 
Tech. Prod. Grp., (617) 731-0858 

MD Rockville 
Mechtronic Sales, (301) 340-2130 

MN St. Paul 
R. G. Ragon, (612) 488-0201 

MO Hazelwood 
Technical Rep., (314) 731-5200 

NC Winston·Saiem 
E. M. A., Inc., (919) 722-5151 

NJ· Union 
Comp-Tech Sales, (201) 687-2484 
Wallington 
Comp-Tech Sales, (201) 935·5454 

NM Albuquerque 
Power Enterprises, (505) 881-8537 

NY Liverpool 
James Sempe Assoc., (315) 458-4775 
New Hyde Park, L.I. 
Compo Tech Sales. (516) 593·2623 
Rochester 
James Semple Assoc., (716) 544-8583 

OH Cleveland 
KW Elect. Sales, (216) 831-8292 
Dayton 
KW Elect. Sales, (513) 890·2150 

PA Allison Park 
KW Elect. Saies, (412) 487-4300 
Bala Cynwyd 
Vantage Sales, (215) 667-0990 

SC Greenville 
E. M. A., Inc .. (803) 268-1125 

TX Addison 
Southland Comp., (214) 233-0603 

WA Bellevue 
SO-Ri. (206) 747-9424 

Can British Coumbia 
Bellevue, Wash. 
SD-R2, (206) 9424 
Dor,val, Quebec 
Vitel Electronics, (514) 331-7393 

InU Austria 
Kinsington, London 

/G.E. Electronics, Tel: 01-7270711/3 & 5008 

2112 

·J:~---~:::ce,-::------·--'-----I.:i 
Composan!!> at Produ;ls Electfoniques, I 

. Tel: 968-70-08 . Inti 

Spain, Barcelona 
Sisteco, Te!: 321-7347 
Sweden, Vallingby 

l
int! Germany, Heilbronn I' 

Sinus Electronics, Tel: 07131-82904 . Inti 
Svensk Tele Industri AB, Tel: 890435 
Switzerland, Zurich 

I Inti Israel, Tel-Aviv I: 

i STG !rfter1ation81. Tel: 53459 Inti 
I Inti Italy, Milano I 

G. E. ElectroniCs, Tel: 01-794670171 
United Kingdom 
Kinsington, London 
G. 'E. Electronics, Tel: 01-7270711/3 & I Kimates, Tel: 02-8562 

I lnll Netherlands, Schev~njii9'Hi I 

'1, MCA Tronix, Tel: 70/54e890 II 

5008 

Inti Spain, Barcelona 

Inti 

Inti 

Inti 

CA 

CO 

FL 

IL 

IN 

MN 

MD 

M! 

NJ 

NM 

NY 

OH 

TX 

UT 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Sisteoc, Te:: 70/548,e~O 
Sweden, Wallingby 
Svensk Teie Induslri AB. Tel: 890435 
Switzerland, Zurich . 
G. E. Electronics, Tel: 01-7946'10171 
United Kingdom 
Klnsinglon, london 
G. E. Electronics, Tel: 01·7270711/3 & 

. 5008 

Distributors 

Chatsworth 
Westates Elect., (213) 341·4411 
San Diego 
Total Elect., (714) 224·3291 
Sunnyvale 
Intermark, (408) 733-111 i 
Wheatridge 
Century Elect, (910) 938-0393 
Clearwater 
Southland Elect, (813) 44a-4S15 
Deerfield 
Arnencan ElecL. (305) 428-0262 
Westmont 
Bodelle Co., (312) 323-9670 
Ft. Wayne 
Founta inhead (219) 489-444'1 
Burlingt<>n 
Milgray Elec!., (617i 272-6800 
Lexington 
R&D Elect., (617) 861-9200 
Salem 
Sparton Elect.. (6~7) 745-3400 
Columbia 
Tt;chnit.:u. (301) 461-2200 
Savage 
Pyttronics, (301) 792-7000 
livonIa 
Replror.. (313) 525-2700 
Wallington 
Tory Sales, (201) 935-3531 
Albuquerque 
Century Elec!., (505) 989·0625 
Binghamton 
Harvey Fed. Elect, (607) 748-3211 
Elmsford 
Zeus Components, (914) 592-4'120 
Freeport 
Freeport Elect, (516) 546-6000 
Hauppauge 
Components Plus, (516) 231-9200 
Utica 
O'Tronics, (31'S) 732·4118 
Woodbury 
Diplomat E!ect., (516) 921-9373 
Englewood 
Argent Ind., (513) 836-8633 
Austin 
Quality Components, (512) 458·4181 
Dallas 
Solid State, (214) 352-2601 
Quality Components. (214) 387-4949 
Houston 
Quality Components. (713) 772-7100 
Salt Lake City 
Century Elect, (801) '487-8551 
Austria 
Kinsington, London 
G. E. Electronics. Tel: 01·7270711/3 
5008 
France. Paris 

& 

Corr,posar-Is el Proci<Jits E!ectroniques, 
Tel: 968-70-08 
Germany, Heilbronn 
Sinus Electronics, Tel: 07131-82904 
Israel, Tel-Aviv 
STG International, Tel: 53459 
Italy. Milano 
Kimates, Tei: 02-8562 
Netherlands, Scheveningen 
MCA Tronixs, Tei: 70/548890 

I Teledyne Philbrick 

I, 

Aliied Drive at Route 128 
Dedham. Massachusetts 02026 
(617) 329-1600 
T'v~)X: (i~O) 348 .. 6726 

Specific product information: 
Sales Department 

Application engineering: 
Sales Department 

Literature: 
Publications Dept. 

Price and delivery: 
Sales Department 

Follow·up an order: 
Customer Sendce Dept. 

All other information: 
Product Sales DeDt. 

AL 

AZ 

CA 

CT 

co 

FL 

GA 

HA 

IL 

10 

KA 

MA 

MD 

MI 

MO 

MN 

NC 

NM 

NY 

OH 

OK 

Sales Offices & Representatives 

Hunlsville 
Col-Ins-Co., Inc., (800) 327-6600 
Scottsdale 
PLS ASSOCiates, (303) 773-1218 
Cupertino 

LOUiS Snitzer Co., (408) 257-6333 
Del Mar 
T. Louis Snitzer Co., (714) 226-0305 
Los Angeles 
T. Louis Snitzer Co., (213) 836-6170 
Canton Center 
Tekdata, (203) 693-0710 
Oen\ler 
PLS Associates, (303) 773-1218 
Largo 
Col-ins-Co., (800) 432·4480 
Orlando 
Col-ins-Co., (305) 423-7615 
Clarkston 
Col-ins-Co., Inc., (800) 327-6600 
Kailua 
LZinikai A;;~c(;;;:'!tC$. {80S) 262-6286 
Barrington 
JanLs, Inc., (312) 281-4479 
Cedar Rapids 
Be Electronics Sales, Inc., (319) 393,5818 
Olathe 
BC Electronic Sales, Inc., (913) 888-6680 
Wakefield 
Tekdata, (617) 245-5940 
Rockville 
Electronic ~.t1arketing ASSOCiates, (301) 
881-5300 & (301) 744-7700 
Farmington 
Carter, McCormic & Peirce, (313) 477·7700 
Hazelwood 
Be Electronic Sales, Inc., (314) 73;-1255 
Minneapolis 
Eectronic Innovators, Inc., (612) 884·7471 
Winston-Salem 
Col-ins-Co., Inc., (800) 327-6600 
Albuquerque 
PLS Associates, (505) 255·2330 
Clark Mills 
KLM ASSOCiates, (315) 853-6126 
Elmont 
Crane & Egert, (516) 488-2100 
No. Syracuse 
KLM Associates, 015) 458-6214 
Rochester 
KLM Associates, (716) ~42-0820 
Daylon 
Carter, McCormic & Peirce, (513) 278-5873 
Fairview Park 
Carter, McCormic & Peirce, (216) 779-5100 
Oklahoma City 
Dsla Marketing ASSOCiates, (405) 528-6071 
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Teledyne Philbrick (cont) 

PA 

TX 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

King of Prussia 
Electronic Market'ing Associates, (215) 
265-1600 
Monroeville 
Carter, McCormic & Peirce, (412) 372-4415 
Austin 
Data Marketing Associates, (512) 451·5174 
Dallas 
Data Marketing Associates, (214) 661-0300 
Houston 
Data Marketing ASSOCiates, (713) 780-2511 
San Antonio 
Data Marketing Associates, (512) 828·0937 
Buckley 
Halbar Associates, (206) 829-1750 
St. Laurent, Quebec 
Vitel Electronics, (514) 331·7393 
Toronto, Ontario 
Vitel Electronics, (416) 622-6300' 
Vancouver, B.C. 
Intek Electronics, (604) 324-6831 
France, Paris 
Teledyne Philbrick, Tel: (1) 577 95 86 
Japan, Tokyo 
Teledyne Philbrick, Tel: 403-8921 
Osaka 
Teledyne Philbrick, Tel: (06) 365-0431 
West Germany, Wiesbaden 
Teledyne Philbrick, Tel: (06121) 39171 
Bremen 
Teledyne Philbrick, Tel: 0421-313919 
Puerto Rico, Santurce . 
Southern International Sales, Tel: (809) 
722-0863 
United Kingdom, Cranford, Hounslow, 
Middlesex 
Teledyne Philbrick, Tel: (01) 897·2501 

Distributors 

Inti Argentina, Buenos Aires 
Sirex Tel: 42-1927 

Inti Au,tr .. J". Con<:,ord N.S.W •. 
clrneasco Instruments Ply. Ltd., Tel: (02) 
736-2.888 
Victoria . 
Elmeasco Instruments Pty., Ltd., Tel: 233-
4044 

Inti Austria, Wien 
Kontron GmbH & Co., KG Tel: 94 56 46 

Inti Belgium, Brussels 
Diode Belgium, Tel: 02-4285105 

Inti Brazil, Sao Paulo 
Setpoint SIA Comercio E Importacao, Tel: 
288-3834 

Inti Chile, Santiago 
Sirex, Tel: 39-5752, 3-4455 

Inti Denmark, DK·2800 Lyngby 
Knud Kamuk AIS, Tel: (01) 8838 33 

IntI Finland, Kauriiainen 
Findip AB Teollisuustie, Tel: 90-502255 

Inti Greece, Athens 
Demetrius C. Tzitzinias, Tel: (00 30 21) 
9344653 

Inti Hong Kong, BCC 
Schmidt & Co., Tel: 240168 232735 

Inti India, Bombay 
Electronic Enterprises, Tel: 44 30 96 _ 

Inti Iran, Tehran \ 
Berkeh Company, Ltd., Tel: 828294 831564 

Inti Ireland, Dublin 
Neltronic Limited, Tel: 501845 
Larne 
Neltronic (N.L) Ltd., Tel: Larne 5321 
Belfast 
Neltronic, Ltd., Tel: 36521/2 

Inti Israel, Ramat Gan 
Elina Ltd., Tel (03) 734129 

Inti Italy, Milano 
Eledra 3S SPA, Tel: (02) 3493041 
Rome 
Eledra 3S SPA, Tel: (06) 81 27 290, 81 27 
324 

Inti Korea, SeOUl 
Korea United Trading Corp., Tel: 76-2502, 
76-2501 . 

Inti Netherlands, Utracht 
Diode B.V., Tel: 030-884214 

Inti New Zealand, Auckland 
Professional Electronics, Lt~., Tel: 493-029 
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Inti Norway, Oslo 
Scancopter A.s, Tel: 69-44-90, 69-44·91 

Inti Pakistan, Karachi 
Syed Traders, Tel: 45363 

Inti Portugal, Lisboa 
Ditram Componentes e Electronics, Lda., 
Tel: 45313 

Inti South Africa, Craighall 
K. Baker Associates (Pty) Ltd. 
Electronic Commun'ications Group, Tel: 
788-1700 
Cape Town 
Rectifier & Communications Services (Pty) 
Ltd., Tel: 43-0489, 0556 

Inti Spain, Madrid 
Hispano Electronica s.a., Tel: 61941 08 
Barcelona 
Hispano Electronica s.a., Tel: 259 04 22, 
259 04. 23 

Inti Sweden, Vallingby 
Scan copter AB, Tel: 08/380065 

Inti Switzerland, Zurich 
Kontron Electronic, Ltd., Tel: 01/62 82 82 

Inti Taiwan, Taipei 
Industrial Electronics, Tel: 774257 

Inti Turkey, Ankara 
Ute Engineering and Trade Co., Ltd" Tel: 
267182 . 

Inti West Indies, Miami, Fla. 
West Indies Sales CO.,Ud., Tel: (305) 
592-8188 

Teledyne Semiconductor 

Teledyne Semiconductor 
1300 Terra Bella Avenue 
Mountain View, California 94043 
(415) 968-9241 
TWX: (910) 379-6494 

Specific product information: 
........................................................................ ext. 378 

Application engineering: 
................................... , ................................... , ext. 241 

literature:' , 
........................................................................ ext. 305 

Price and delivery: 
........................................................................ ext. 378 
........................................................................ ext. 378 

Follow·up an order: 
................................................................. ext. 441/442 

All other information: 
........................................................................ ext. 378 

AL 

AZ 

CA 

CO 

FL 

IA 

IL 

IN 

KS 

MA 

MD 

Sales Offices & Representatives 

Huntsville 
EMA, (205) 533-6640 
Tempe . 
Sedco Sales, (602) 968-7791 
Escondido 
Cirolia Electronic Sales, (714) 743-3015 
Los. Angeles 
Teledyne Semiconductor, (213) 826-6639 
Mountain View 
Teledyne Semiconductor, (415) 968-9241 
Redwood City 
James S. Heaton Co., Inc., (415) 367-9000 
Wheat Ridge 
Waugaman Assoc., (303) 423-1020 
Maitland 

. Hutto Hawkins Peregoy, (305) 831-2474 
Pompano Beacl1 
Hutto Hawkins Peregoy, (305) 943-9593 
Cedar Rapids 
Penzer-Mankus Corp., (319) 362-9177 
Des Plaines ' 
Teledyne Semiconductor, (312) 299-6196 
Westchester 
Glassner & Clark Co., (312) 345-4245 
Fort Wayne 
The Given Corp., G & 0 Electronic Sales, 
(219) 432-5585 
Overland Park 
Penzner-Mankus Corp., (913) 381-0004 
Wichita 
Penzner-Mankus Corp., (316) 264-2662 
Waltham 
Dynase Assoc., Inc., (617) 890-6777 
Ellicott City 
Marketing Technology, Inc., (301) 465-
5944 

MI 

MN 

MO 

NC 

NH 

NJ 

NM 

NY 

OH 

SC 

TX 

UT 

WA 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

AL 

AZ 

CA 

CO 

Pymouth 
A.P. Associates, Inc., (313) 459-1200 
Minneapolis 
Marsh Sales Company, (612) 881-7511 
Maryland Heights 
Penzner-Mankus Corp., (314) 569-1220 
Winston·Salem 
Ele1:tronic Marketing Associates, (919) 
722-5151 
Salem 
Teledyne Semiconductor, (603) 893·9551 
Haddonfield 
Sunday-O-Brien, (609) 429-4013 
Albuquerque 
Waugaman Assoc., (505) 294-1436 
ifuffalo 
Bowser & Sapecky Assoc., (716) 839·4170 
Manlius 
Bowser & Sapecky Assoc., (315) 682-8885 
Melville 
Addem Sales Group, (516) 549-8400 
Stony Brook 
Teledyne Semiconductor, (516) 751-5640 
Richfield -
Neal Bear Corp., Bear Marketing, (216) 
659-3131 
Greenvile 
Electronic Marketing Associates, (803) 
268-1125 
Dallas 
Mycrosystems Marketing, Inc., (214) 238-
7157 
Houston 
Mycrosystems Marketing, Inc., (713) 783-
2900 
Salt Lake City 
Waugaman Assoc., (801) 363-0275 
Bellevue 
SDR2, (206) 747-9424 
St. Laurent, P.Q. 
Vitel Electronics, (514) 331-7393 
Toronto, Ontario 
Vitel Electronics, (416) 622-6300 
England 
Houstlow, Middlesex 
Teledyne Semiconductor, Tel: (44) 01-897-
25~' 
Slough, Buckinghamshire 
G.D.S. Sales LId., Tel: Slough 
Hong Kong, Kowloon 
Teledyne Semiconductor, Tel: 3-240122 
Israel, Tel·Aviv 
STG International Ltd., Tel: 10·53459 
India, Bombay 
Echbee Corp., Tel: 253489/253341 
Japan, Tokyo 
Teledyne Semiconductor, Tel: 03·403·8141 
Puerto Rico, Santurce . 
E. Franceschini Assoc., (809) 726-0225 
Singapore 
Tacho (Private) Ltd. 
Taiwan, Taipei 
Shinwei Electronic Co., Ltd. 
West Germany, Tiengen 
Teledyne Semiconductor, Tel: 7741·5066 

Distributors 

Huntsville 
Powell Electronics, (205) 539-2731 
Phoenix 
Kierulff Electronics Co., Inc., (602) 243-
4101 
Chatsworth 
Westates Electronics Corp., (213) 341-4411 
Los Angeles 
KierulH Electronics Co., (213) 686·5511 
Palo Alto 
Kierulff Electronics Co., Inc., (415) 968-
6292 
San Diego 
Intermark E!ec;ronics, (714) 279·5200 
Kierulff Eectronics Co., (714) 278-2122 
Santa Ana 
Intermark Electronics, (714) 540-1322 
San Carlos 
Sterling Electronics, (415) 592-2353 
Sunnyvale 
Intermark Electronics, (408) 738-1111 
Woodland Hills 
Semiconductor Concepts, (213) 884-4560 
Denver 
Kierulff Electronics Co., Inc., (303) 371-

.6500 
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Teledyne Semiconductor (cont) 

Wheat Ridge 
Century EectroniCS, (303) 424·1985 

CT Norwalk 
Harvey Electronics, (203) 853·1515 

FL Clearwater 
Diplomat/Southland Electronics, (813) 
443·4514 
Orlando 
Hammond Electronics, (305) 849-6060 
Pompano Beach 
Zeus Comp0l'1e.,ts, 'nc, (305) 942·431? 

IA Cedar Rapids 
Deeco, (319) 365·7551 

IL Chicago 
Newark Electronics, (312) 638·4411 
Elk Grove Village 
Kierulff Electronics Co .. Inc., (312) 640-
0200 
Rosemont 
,\dvent Eectrooies, (312) 298-4210 
Skokie 
Bell Industries, (312) 965-7500 

IN Indianapolis 
Advent Electronics, (317) 297·4910 

KS Wichita 
Radio Supply, (316) 267-5213 

MD Columbia 
Technico, Inc., (301) 461-2200 
Gaithersburg 
Kierulff Eectronics Co., Inc., (301) 948· 
0250 
Savage 
Pytron ic Industries, (301) 792·0780 

MA Billerica 
Kierulft Eectronics Co., Inc., (617) 667-
8331 
Burlington 
Milgray Electronics, (617) 272·6800 
Dedham 
Gerber Electronics, (617) 329-2400 
Natick 
Future Electronics, (617) 879-0860 

MI Farmington 
Diplomat/Northland, (313) 477·3200 

MN Minneapolis 
Diplomat/Electro-Com. Corp., (612) 788· 
8601 

MO Kansas City 
Walters Rao.o Supply, (816) 531-7015 

NC Greensboro 
H-3:-nrnond E!ectronics, (919) 275·6391 

NJ Clifton 
Wilshire Electronics, (201) 340·1900 
Rutherford 
Kieruiff Electronics Co., Inc., (201) 935-
2120 

NM Albuquerque 
Century Electronics, (505) 292-2700 

NY Buffalo 
Summit Distributors, Inc., (716) 884·3450 
Elmsford 
Zeus Components, Inc., (914) 592-4120 
Endwell 
Wilshire Electronics~ (607) 754-1570 
Freeport 
Milgray Electronics, (516) 546·6000 
Hauppauge, L.I. 
JACO Electronics, (516) 275-5500 
Hicksville, L.1. 
Kierulff Electronics Co., Inc., (516) 221-
1815 
Rochester 
Summit Electronics of Rochester. (716) 
334-8110 

OH Columbus 
Electronics Marketing Corp., (614) 299. 
4161 
HugheS-Peters Inc, (614) 294·5351 

PA Montgomeryville 
Pyttronic Industries, (215) 643-2850 
Philadelphia 
Almo Electronics, (215) 698-4021 

TX Austin 
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Component Specialties, Inc.. (512) 459-
3307 
Dallas 
Component Specialties, (214) 357-4576 
SOlid State Electronics, (214) 352-2601 
Houston 
Component Specialties,(713) 771-7237 
Solid State Electronics, (713) 785-5205 

Can 

Inti 

Inti 

Inti 

Inti 

\ Inti 

Inll 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Salt Lake City 
Century Electronics, (801) 972-6969 
Diplomat/Alta Electronics, (801) 486·7227 
Seattle 
Intermark Electronics, (206) 767-3160 
Tukwila 
Kierulff Electronics Co., Inc., (206) 575-
4420 
Mequon 
Lake-View Electronics Corp., (414) 377· 
8250 
Montr~al, P.Q. 
Future Electronics, (514) 735-5775 
Scarborough, Ontario 
Carsten ElectroniCs, (416) 751-2371 
Vancouver, B.C. 
Intek Electronics, Ltd., (604) 324-6831 
RAE .. (604) 687-2621 
Argentina, Rayolronica 
Rayo Electronica S.R.L., Tel: 37-9890/9476 
Australia 
BrunSWick 
Austronic Engineering Labs, Pty, Ltd., Tel: 
(03) 387-1477 
Prospect 
A. J. Ferguson (Adelaide)Pty, Ltd., Tel: 
269-1244 
Belgium, Brussels 
Solelab Electronics S.A., Tel: 673-9055 
Brazil, Sao Paulo 
Appicacies Electronicas, Tel: 35-2452 
Teleimport, Tel: 221-8694 
Denmark, Herlev 
AlS Nordisk Elektronik, Tel: (45) (1) 
969596 
England 
Hitchln, Hertsfordshlre 
Double R Electronics, Tel: 0462-54210/ 
2347 
Slough, Suckinghamshire 
Macro Marketing Ltd., Tel: 44-753-35444 
Tunbridge Wells, Kent 
Digital Devices Ltd., Tel: 0892-37977/9 
Finland, Helsinki 
Yleiselektroniikka Oy, Tel: 578922 
France, Sevres 
Tekelec Airtronic, Tel: 8-626-0235 
West Germany 
Hannover·Llnden 
T H Henskes 
Lauchringen 
Semitron GmbH 
Ottobrunn 
Hot Electric 
Ritzbruch 
Omnl Ray GmbH, fel: 49-2153-4548 
Tiengen 
Teledyne Semiconductor, Tel: 7741-5066 
Unterhaching 
Metronix GmbH 
Holland, Bamveld 
Ritro Electronics b.v., Tel: 03420·5041 
Israel, Tel-Aviv 
STG Internationa! Ltd., Tei: (10) 53459 
Italy, Milano 
Eledra S.P.A. 
Tekelec Airtronic S.P.A., Tel: 39-2-738. 
56.74 . 

Japan, Tokyo 
K H Electronics, Tel: 03-584·6395/6397 
Sit-Walker, Tel: 03-341-3651 
Takachiho Koheki Company, Tel: 03·262· 
2161 
Teijin Advance Products Corp., Tel: 03-
506·4670/4676 
Norway, Oslo 
Nordisk Electronik, Tel: (47) (2) 55-38-93 
Singapore, Singapore 
Techco (Private) Ltd., Tel: 2588663 
2587390 
Spain, Madrid 
Payma SA, Tel: (34) 215·3941 
Sweden, Stockholm 
Noddisk Electronik AB, Tel: (46) (8) 24-83· 
40 
Switzerland 
Zurich 
Omni Ray AG., Tel: (51) 47-8200 
Mutschellen 
Stolz AG 

Telefunken 

AEG-Teieruriken 
570 Sylvan Avenue 
Englewood Ciiffs, New Jersey 076:i2 
(201) 568-8570 
Telex: 135497 

Specific product information: 
ICs .............................................. Electronics Group 

Texas Instruments 

Texas Instruments Incorporated 
Semiconductor Group 
P.O. Box 5012 
Dallas, Texas 75222 
(214) 238-2011 
TWX: (910) 867-4702 

Specific product information: 
Digital Circuits 
Houston, Texas (713) 494-5115 ........... ext. 2734 

MOS 
Houston, Texas (713) 494-5 1 15 . ext. 2821 

SpeCial Products 
Dallas, Texas 
Low Power 
low Power Schottky 
cr.:.os, (214) 238-2011 .......................... ext. 4841 

Consumer Circuits 
. Lubbock, Texas, (806) 762-8831 ........... ext. 51 
Linear Circuits 
Dallas, Texas, (214) 238-2011 ............ ext. 3865 

Advanced Circuits 
ECl 
Sherman, Texas, (214) 893-5166 .......... ext. 303 

Sales Offices & Representativ_es_ 
AL Huntsville 

Sales Office, (205) 837-7530 
AZ Phoenix 

Sales Office, (602) 249-1313 
CA Costa Mesa 

Sales Office. (714) 540-7311 
EI Segundo 
Sales Office. (213) 973-2571 
San Diego 
Sales Office, (714) 279-2622 
Sunnyvale 
Sales Office, (408) 732·1840 

CO Denver 
Sales Office, (303) 751-1780 

CT Hamden 
Sales Ottica, (203) 281-0074 

FL Fort Lauderdale 
Sales Office, (305) 733-3300 
Winter Park 
Sales Office, (305) 644-3535 

IL Glenview 
Sales Office, (312) 729-5710 

IN Fort Wayne 
Sales Office, (219) 484-0606 
Indianapolis 
Sales Office, (317) 248-8555 

MA Waltham 
Sales Office, (617) 890-7400 

MI Southfield 
Sales Office, (313) 353·0830 

MN Edina 
Sales Office, (612) 835-2900 

MO Kansas City 
Sales Office, (816) 523-2500 

NC Charlotte 
Sales Office, (704) 372-8780 

NJ Clark 
Sales Office, (201) 574-9800 

NM Albuquerque 
Sales Office, (505) 265-8491 

NY East Syracuse 
Sales Office, (315) 463-9291 
Endicott 
Sales Office, (607) 785-9987 
Melville 
Sales Office, (516) 293-2560 
Poughkeepsie 
Sales Office, (914) 473-2900 
Rochester 
Saies Office, (716) 461-1800 

OH Cleveland 
Sales Office, (216) 464-2990 
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Texas Instruments (cont) 

Dayton 
Sales Office, (513) 253-3121 

OR Beaverton 
Sales Office, (503) 643-6750 

PA Fort Washington 
Sales Office, (215) 643-6450 

TX Dallas 
Sales Office, (214) 238-6805 
Houston 
Sales Office, (713) 777-4891 

VA Richmond . 
Sales Office, (804) 275-8148 

WA Bellevue 
Sales Office, (206) 455-3480 

DC Arlington 
Sales Office, (703) 525-0336 

Can Ontario 
Sales Office, (416) 889-7-373 
Quebec _ 
Sales Offiqe, (514) 341-3232 

Inti Argentina, Buenos Aires 
Texas Instruments Argentina S.A.I.C.F., 
Tel: 748-1141 

Inti Australia; Five Dock N.S.W. 
Texas Instruments Australia Ltd., Tel: 831-
2555 
Australia, Elizabeth 
Texas Instrilments Australia Ltd., Tel: 255-
2066 

Inti Belgium, Brussels 
Texas Instruments Belgium, Tel: 2/733 
96 23 

Inti Brazil, Sao Paulo 
Texas Instrumentos Electronicos do Brasil 
Ltda., Tel: 260-2956 

Inti Denmark, Herley 
Texas Instruments Denmark, Tel: (01) 91 
74 00 

Inti Finland, Helsinki 
Texas Instruments Finland OY, Tel: 44 
71 71 

Inn France 
lJtPles8is . RobilUlOn 
Texas Instrumen!s France, Tel: 630 23 43 
Lyon 
Texas Instruments France, Tel: 42 78 50 
Villeneuve-Lou bet 
Texas Instruments France, Tel: 31 03 64 

Inti Germany 
Berlin 
Texas Instruments Deutschiand GmbH, 
Tel: 033/74 44 041 
Essen 
Texas Instruments Deutschiand GmbH,. 
Tel: 02141/20916 
Freising . 
Texas Instruments Deutschiand GmbH, 
Tel: 081al/80 1 
Hannover 
Texas Instruments Deutschiand GmbH, 
Tel: 0511155 60 41 
Munich 
Texas Instruments Deutschiand GmbH, 
Tel: 089/325011 15 
Stuttgart 
Texas Instruments Deutschiand GmbH, 
Tel: 0711/54 70 01 

Inti Hong Kong, Kowloon 
Texas Instruments Asia Limited, Tel: 3-
670061 

Inti Italy, Milan 
Texas Instruments Italia SpA, Tel: 02-
688-31 41 
Italy, Roma 
Texas Instruments Italia SpA, Tel: 06-83 
77 45 
Italy, Torino 
Texas Instruments Italia SpA, Tel: 011-83-
22-76 

Inti Japan, Tokyo 
Texas Instruments Asia Limited, Tel: 402-
6171 

Inti Malaysia, Kuala Lampur 
Texas Instruments Asia Limited, Tel: 647-
911 

Inti Mexico, Mexico City 
Texas Instruments de Mexica S.A., Tel: 
567-9200 

Inti Netherlands, Schiphol-Centrum 
Texas Instruments Holland N.V., Tel: 020-
17 36 36 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Inti Norway, Oslo 
Texas Instruments Norway AlS, Tel: 33 
18 80 

Inti Singapore 
Texas Instruments Asia Limited, Tel: 258-
1122 

Inti Sweden, Skeppargatan 
Texas Instruments Sweden AB, Tel: 67 
98 35 

Inti Taiwan, Taipei,Chung Ho 
Texas Instruments Asia Limited, Tel: 921 
623 

Inll United Kingdom, Bedford, England 
Texas Instruments Limited, Tel: 0234-
67466 

Distributor 
AL Huntsville 

Hallmark Electronics, (205) 837-8700 
AZ Phoenix 

Kierulff Electronics, (602) 243-4101 
A. V. Weatherford, (602) 272-7144 
Tempe 
G. S. Marshall, (602) 968'-6181 

CA Anaheim 
R. V. Weatherford, (714) 633-9633 
Canoga Park 
G. S. Marshall, (213)999-5001 
EI Monte 
G. S. Marshall, (213) 686c0141 
EI Segundo 
TI Supply Company, (213) 973-2571 
Glendale 
R. V. Weatherford Co., (213) 849-3451 
Goleta 
Radio Product Sales, (805) 964-6823 
Irvine 
Cramer/Los Angeles, (714) 979-3000 
G. S. Marshall, (714) 556-6400 
Los Angeles 
Kierulff Eectronics, (213) 685-5511 
Radio PrOduct Sales, (213) 748-1271 
Mountain View 
Time Electronics, (408) 965-8000 
Palo Alto. ' 
KieruUf Electronu::s, (415. 96a-6292 . 
Pomona 
A. V. Weatherford Co., (714) 623-1261 
San Diego 
Cramer/San Diego, (714) 565-1881 
Kierulff Electronics, (714) 278-2112 
G. S. Marshall, (714) 278-6350 
Radio Product Sales, (714) 292-5611 
R. V. Weatherford, (714) 278-7400 
Sunnyvale 
Cramer/San FranCisco, (408) 739-2011 
G. S. Marshall, (408) 732-1100 
TI Supply Company, (408) 732-5555 
Torrance 
Ti.me Electronics, (213) 3200880 
Woodland Hills 
Semiconductor Concepts, (213) 884-4560 

CO Denver 
Cramer/Denver, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 
Englewood 
A. V. Weatherford, (303) 761-5432 

CT Hamden 
Arrow Electronics, (203) 248-3801 
North Haven 
Cramer/Connecticut, (203) 239-5641 
Orange 
Milgray/Connecticut, (203) 795-0714 

FL Clearwater 
Diplomat/Southland, (813) 443-4514 
Ft. Lauderdale 
Arrow Electronics,' (305) 776-7790 
Hall-Mark/Miami, (305) 971-9280 
Hollywood 
Cramer/EW Hollywood, (305) 923-8181 
Orlando 
Cramer/ EW Orando, (305) 894-1511 
Hallmark/Orlando, (305) 855-4020 
Winter Park 
Milgray Electronics, (305) 647-5747 

GA Norcross 
Cramer/EW Atlanta, (404) 448-9050 

IA Cedar Rapids 
Decco, .Inc., (319) 365-7551 

IL Arlington Heights 
TI Supply Company, (312) 593-7660 
Chicago 
Newark Electronics Corp., (312) 638-4411 
Elk Grove 
Hall-Mark/Chicago, (312) 437-8800 

IN 

KA 

MA 

MD 

MI 

. MN 

MO 

NC 

NJ 

NM 

NY 

OH 

Kierulff Electronics, (312) 640-0200 
Mt. Prospect 
Cramer/Chicago, (312) 593-8230 
Ft. Wayne 
Ft. Wayne Electronics, (219) 423-3422 
Indianapolis 
Graham Electronics, (317) 634-8202 
Shawnee Mission 
Hall-Mark/Kansas City, (913) 888-4747 
Billerica 
Kierulff Electronics, (617) 667-8331 
Newton 
Cramer Electronics, (617) 969-7700 
Waltham . 
TI Supply Company, (617) 890-0510 
Woburn 
Arrow Electronics, (617) 933-8130 
Baltimore 
Arrow Electronics, (202) 737-1700 
Hall-Mark/Baltimore, (301) 796-9300 
Columbia 

. Technico Inc., (301) 461-2200 
Gaithersburg 
Cramer/Washington, (301) 948-0110 
Kierulff Electronics, (301) 948-0250 
Hyattsville 
Milgray/Washington, (301) 459-2222 
Detroit 
Newark Electronics, (313) 967-0600 
Wyoming 
Newark Electronics, (616) 241 c6681 
Bloomington • 
Arrow Electronics, (612)888-5522 
Edina 
Cramer/Minnesota, (612) 835-7811 
Earth City 
Hall-Mark/St. Louis, (314) 291-5350 
Kansas City 
LCOMP-Kansas City, (816) 221-2400 
SI. louis 
LCOMP-St. Louis, (314) 647-5505 
Raleigh 
Hallmark/Raleigh, (919) 832-4465 
Winston-Salem 
Cramer/EW Winston-Salem, (919) 725-8711 
M anchtisler· 
Arrow Eectronics, (603) 668-6968 
Camden 
General Radio Supply Company, (609) 
964-8560 
Cherry. Hill 
Cramer/Pennsylvania, (215) 923~950, (609) 
424-5993 
Milgray/Delaware Valley, (609) 424-1300, 
(215) 228-2000 
Clark 
TI Supply Company, (201) 382-6400 
Clifton 
Wilshire Electronics, (201) 340-1900 
Moonachie 
Cramer/New Jersey, (201) 935-5600 
Moorestown 
Arrow Electronics, (609) 235-1900 
Rutherford 
Kierulff Electronics, (201) 935-2120 
Saddlebrook 
Arrow Electronics, (201) 797-5800 
Albuquerque 
Cramer/New Mexico, (505) 265-5767 
East Syracuse . 
Cramer/Syracuse, (315) 437~6671 
Endwell 
Wilshire Electronics, (607) 754-1570 
Farmingdale 
Arrow Electronics. (516) 694-6800 
Fishkill 
Arrow Electronics, (914) 896-7530 
Freeport 
Milgray Electronics, (516) 546-6000, (201) 
432-4300 
Hauppauge 
Cramer/ Long Island, (516) 231-5600 
Semiconductor Concepts, (516) 273-1234 
Hicksville 
Kierulff Electronics, (516) 433-5530 
Rochester 
Cramer/Rochester, (716) 275-0300 
Rochester Radio Supply Co., Inlc., (716) 
454-7800 
Wilshire Electronics, (716) 442-9560 
Cleveland 
Arrow Electronics, (216) 464-2000 
Cramer fCleveland, (216) 248-8400 
Columbus, Hall-Mark/Ohio, (614) 846-1882 
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Dayton 
ESCO Eiectronlcs. (513) 226-1133 
Kettering 
Arrow Electror'lics, (513) 253-9176 

OK Tulsa 
Hall-Mark/Tulsa, (918) 835-8458 
TI Suppy Company, (918) 437-4555, 582-
8272 
Huntingdon Valley 
Hall-Mark/Philadelphia, (215) 355·7300 

PA Austin 
Hall-Mark/Austin, (512) 837-2814 
Dallas 
Hall-Mark/DaUas, (214) 231-6111 
T! Supp!y Company, 12'41 238-13821 
Houston 
Hall-Mark/Houston, (713) 781-6100 
Harrison EQuipment Company, (713) 652-
4700 
R. V. Weatherford Company, (713) 688-
7406 
TI Supply Cpmpany, (713) 796-6511 

TX Salt Lake City 
Diplomat/ Altaland, (801) 486-7227 
Standard Supply Company, (801) 486-3371 

UT Roanoke 
Technico, (703) 563-4975 

WA Seattle 
Almac-Stroum Electronics, (206) 763-2300 
Cramer/Seattle, (206) 575-0907 
Klerulff E:.lectronlcs, (2uo) 675-4420 

WI Oak Creek 
Arrow Electronics, (414i 764-6600 
West Aills 
Hall-Mark/Milwaukee, (414) 476-1270 

Can Calgary 
Cam Gard Supply, (403) 287-0520 
Downsview 
CESCO Electronics, Ltd., (416) 661-0220 
Zentron ics, (416) 635-2822 
Edmonton ' 
Cam Gard Supply, (403) 426-1805 
Halifax 
Cam Gard Supply, (902) 454-8581 
Kamloops 
Cam Gard Supply, (604) 372-3338 
Moncton 
Cam Gard Supply, (506) 855-2200 
Montreal 
CcSCO E;t'l:..lion;cs. Ltd" (514) 735~5511 
Future Electronics, (514) 735-5775 
Zentron,cs, (514) '735-5361 
Ottawa 
CESCO Electronics, Ltd .. (613) 729-5118 
Future Electronics, (613) 232-7757 
Zentronlcs. (613) 238-6411 
Quebec City 
CESCO Electronics, Ltd., (418) 524-4641 
Regina 
Cam Gard Supply, (306) 525-1317 
Rexdale 
Future ElectroniCS, (416) 677-7820 
Saskatoon 
Cam Gard Supply, (306) 652-6424 
Vancouver 
Cam Gard Supply, (604) 291-1441 
Winnipeg 
SCam Gard Supply, (204) 786-8481 

Inti Australia • 
Arncliffe, N.S.W. 
Instant Component Service 
Blackburn, Victoria 
Cema Distributors 
Moorabbin. Victoria 
Instant Component Service 
North Adelaide 
Instant Component Service 
St. Leonards. N.S.W. 
Cema Distributors 

Inti Belgium, Brussels 
Texas Instruments Belgium S.A, 

Inti Brazil, Sao Paulo 
Texas Instruments Electronicos dos Brazil' 
Ltda. 

Inti England 
Bedford 
Texas Instruments Ltd. 
Slough, Berks 
TI Supply Co. 

Inti France 
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Le Plessis Robinson 
Texas Instruments France 

Villeneuve Loubet 
Texas Instruments France 

Inti Germany, Freising 
Texas Instruments Deutschiand 

Inti HoBand, Amstelveen 
Texas Instruments Holiand 

Inti Hong Kong 
Texas Instruments Asia Ltd. 

Inti Italy, Rieti 
Texas Instruments Italia S.p.a. 

InU Japan. Tokyo 
Texas Instruments Asia Ltd. 

Inti New Zealand, Auckland 
o Reid Electronic~ 

Inti Singapore 
Texas Instruments Asia 

Inti Spain, Madrid 
Texas Instruments EspClna S.A. 

Inti Sweden, Stockholm 
Texas Instruments Sweden AS 

Inti Switzerland, Zurich 
Fabrimex AG 

Inti Taiwan, Taipei 
Texas Instruments Taiwan Ltd. 

TMX 
TMX Division 
Rusco Industries, Inc. 
1100 Glendon Ave. 
Los Angeles, CA 90024 
(213) 879-9033 

Toshiba 

Toshiba America OEM Division 
5235.N Elsto!"! Avenue 
(312) 545-5123 
Chicago, III. 60630 

Engineering information: 
M. MOloe 

Sales information: 
S. Yatsunami 

Toshiba America New York Office 
280 Park Avenue 
New York, fl/ew York 10017 
(213) 557-0407 
Engineering information: 
S. Sato 

Sales information: 
T. Tanaka 

Toshiba America Los Angeles Office 
(21.3) 770-3300 
Engineering information: 
Okamoto 

Tokyo Shibaura Electric Co., Ltd. 
International Cooperation Division 
Overseas Operations Division 
Producer Goods Export Division 

GmbH 

1-6, Uchisaiwaicho 1-Chome, Chiyoda-ku, 100, 
Japan 
Tel: 501-5411 

Sales Offices & Representatives 

Can Calgary, Alberta 
Sales Office, (403) 273-6906 
Vancouver, British Columbia 
Sales Office, (604) 681-9221 
Sales Office, (604) 291-2966 
Toronto, Ontario 
Sales Office, (416) 499-5555 
Montreal, Quebec 
Sales Office, (514) 683-8900 

Inti Argentina, 'Buenos Aires 
Tokyo Shibaura Electric Co., Ltd., Tel: 
40-1166 

InU Australia, Sydney 
Tokyo Shioaura ElectriC Co., Ltd., Tel: 
27-4301-5 
TOShiba EM I (Australia) Ply., Ltd, Tel: 
20912 

Inti Austria, Wien 
Tokyo Shibaura Electric Co., Ltd., Tei: 
732283, 732295 

Inti Brazil, Sao Paulo 
Toshiba Brasileira Representacoes. Ltd'a, 
Tei: 287-8117, 2338 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

!ntl 

Inti 

Inti 

Inti 

Inti 

Colombia, Bogota 
Tokyo Shibaura 
32-92-37, 27 
Greece, Athens 
Tokyo Shibaura 
7799828 
Germany 
Duesseldorf 

Electric 

Eiectric 

Co., Ltd., Tel: 

Co., Ltd' l Tel: 

Toshiba Deutschland GmbH, Tel: 0211-
. 723091 

Frankfurt 
Toshiba Europa GmbH, Tel: 061'-664021, 
0611-663428 
Great Britain 
London 
Tokyo Shibaura Electric Co., Ltd., Tel: 
405-8641. 2. 405-9414 
Feltham Middlesex 
Toshiba House. Tel: 01-751-1281 
Hong Kong, Central Hong Kong 
Mon On Toshiba, Ltd., Tel: 246436, 7 
Tokyo Shibaura Electric' Co., Ltd., Tel: 
26436, 7 
Indonesia, Jakarta 
Tokyo Shibaura Eectric Co., Ltd., Tel: 
56228 
Iran, Teheran 
Tokyo Shibaura Electric Co., Ltd., Tel: 
839296 
Mexico, Piso Mexico, I.D.F. 
Tokyo Shibaura Electric Co., Ltd., Tel: 
5-66-90-55 
New Zealand, Wellington 
Tokyo Shibaura Electric Co., Ltd., Tel: 
726-001 
Panama, Campo Alegre 
Toshiba de Panama, S.A., Tel: 69-2066 
Philippines, Manila 
Tokyo Shibaura Electric Co., Ltd., Tel: 
88-27 -17, 86-84-12 
Singapore 
Toshiba KHR (Smgapore) Pte .. Ltc., Tel: 
373-847 
South Africa, Johannesburg 
Tokyo Shibaura Electric Co" Ltd, Tei: 
212041 
Taiwan, Taipei 
Tokyo Shibaura Electric Co., Ltd., Tel: 
551-0067,551-5211 
Thailand, Bangkok 
Tokyo Shibaura Electric Co., Ltd., Tel: 
2344144 
foshioa Thailand Co" Ltd., Tel: 2519269. 
2336278, 2337226, 2348554, 233 

TRW 

TRW LSI Products 
P.O. Box 1125 
Redondo Beach., CA 90278 
(213) 535-1838 

TRW RF Semiconductors 
14520 Aviation Blvd. 
Lawndale, CA 90260 
(213) 679-4561 

TRW Solid State Operations 
301 West 0 Street 
Ogallala, Nebraska 69153 
(308) 284-3611 

Product information: 
7400 Series .... Ogaliala, Nebraska, (308) 284-3611 

Sales Offices & Representatives 

AL Huntsville 
Sales Office, (205) 772-9656 

AZ Phoenix 
Sales Office, (602) 971-6250 

CA Los Angeles 
Sales Office, (213) 478-0183 
Menlo Park 
Sales Office, (415) 321-9050 
Tustin 
Sales Office, (714) 832-4952 

CO Westminister 
Sales Office, (303) 426-0890 

. CT Orange 
Sales Office, (203) 795·3515 
Rowayton 
Sales Office, (203) 853-4466 
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TRW (cont) 

FL Ft. Lauderdale 
Sales Office, (305) 721-1700 
Orland'o 
Sales Office, (305) 857-3650 

IL Elk Grove Village 
Sales Office, (312) 593-0200 

IN Fort Wayne 
Sales Office,(219) 432-5591 
Indianapolis 
Sales Office, (317) 359-9283 
Kokomo 
Sales Office, (317) 453-3592 

IA Cedar Rapids 
Sales Office, (319) 393-8703 

KS Prairie Village 
Sales Office, (913) 236-4646 
Wichita 
Sales Office, (316) 686-6685 

KY Louisville 
Sales Office, (502) 897-1569 

MD Baltimore 
Sales Office, (301) 254-1736 

MA Waltham 
Sales Office, (617) ~90-3232 

MI Grand Rapids 
Sales Office, (616) 942-5420 
Southfield 
Sales Office, (313) 559-5454 
St. Joseph 
Sales Office, (616) 983-7337 

MN Minneapolis 
Sales Office, (612) 835-5454 

,MO St. Louis 
Sales Office, (314) 432-2830 

NB Lincoln 
Sales Office, (402) 474-5151 

NM Albuquerque 
Sales Office, (505) 265-7759 

NY Rochester 
Sales Office, (716) 461-3070 

NC Charlotte 
Sales Office, (704) 527-1344 

OM C'nell'l'tl!t; 
Sales Office, (513) 521-2290 
Columbus 
Sales Office, (614) 888-9396 
Dayton 
Sales Office, (513) 298-9546 
Middleburg Heights 
Sales Office, (216) 826-4424 

OR Beaverton 
Sales Office, (503) 643-1644 

PA Bala Cynwyd 
Sales Office, (215) 667-3400 
Pittsburgh 
Sales Office, (412) 344-7277 

TN Greenville 
Sales Office, (615)639-6154 

TX Austin 
Sales Office, (512) 451-2959 
Dallas 
Sales Office, (214) 387-3030 
Houston 
Sales Office, (713) 772-5541 

UT Salt Lake City 
Sales Office, (801) 943-5650 

VA Richmond 
Sales Office. (804) 288-8334 

WA Bellevue 
Sales Office, (206) 454-0300 

WI Wauwatosa 
Sales Office, (414) 475-7755 

Western Digital 

Western Digital Corporation 
3128 Red Hill Avenue 
P.O. Box 2180 
Newport Beach, Caifornia 92663 
(714) 557~3550 
TWX: (910) 595-1139 

Specific product information: 
PrOduct Marketing ............................ ext. 241, 242 

Apptication engineering: 
· .... · .................................................................... ext. 292 

Literature: 
Marketing Services ...................................... ext. 250 
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Price and delivery: 
MOS/LSI Circuits - Marketing Department 
.......................................................................... ext. 250 
Spartan Test Systems - SPARTAN Sale~ ext. 208 

Place an order: 
MOS/LSI Circuits - Local Saes Rep., 
Marketing Dept. .......................................... ext. 250 
Customer Service ...................................... ext. .243 

Follow-up an order: -
Customer Service ...................................... ext. 243 

All other information: 
Public Relations .......................................... ext. 242 

AL 

CA 

FL 

IL 

ro 

MA 

MD 

MI 

MN 

MO 

NY 

OH 

PA 

TX 

Sales Offices & Representatives 

Hunstville 
Murcota Corp .• (205) 539-8476 
Los Altos 
P. M. Sales. (415) 941-4444 
Los Angeles 
Ed Landa Co., (213) 879-0770 
Ft. Lauderdale 
Dyna-A-Mark Corp., (305) 771-6501 
Des Plaines 
Janus, Inc., (312) 298-9330 
Des Moines 
B.E.A.M.S., Inc., (515) 255-1148 
Lexington 
Circuit Sales, (617) 861-0567 
Glenburnie 
New Era Sales. (301) 768-6666 
Grosse Pointe Park 
Greiner Assoc., (313) 499:0188 
Minneapolis 
Marsh Sales, (612) 881-7511 
Kan'sas City 
Nevct>, Inc., (816) 421-1751 
Plainview 
ERA, (516) 822-9890 
Rochester 
Ontec, (716) 464-8636 
Centerville 
EMA, (513) 433-2800 
Ft. Washington 
GCMAssoc., (215) 646-7535 
Dallas 
VVesl 6. ASsoc:, \214) 661-9400 

Distributors 

CA Chatsworth 
Westates, '(213) 341-4411 
Costa Mesa 
Semicomp Corp., (714) 549-8600 
Westates, (714) 549-8401 
Mountain View 
Time Electronics, (415) 965-8000 
San Diego 
Westates, (714) 292-5693 
Santa Ana 
Rical Electronics, (213) 299-7760 
Sunnyvale 
Bell Industries, (408) 734-8570 
Western Microtechnology Sales, (408) 737-
1660 
Diplomat/Westland, (408) 734-1900 

FL Clearwater 
Diplomat/Southland, (813) 443-4515 

GA Atlanta .. 
Electro Air Corp., (404) 351-3545 

IL Elk Grove Village 
Diplomat/Lakeland, (312) 595-1000 
Rosemont 
Advent Electronics, (312) 298-4210 

MA Woburn 
Time/New England, (617) 935-8080 

MI Farmington 
Diplomat/Northland, (313) 477-3200 

MN Minneapolis 

MO 

NY 

OH 

OK 

PA 

TX 

Diplomat/Electro-Com Corp., (612) 788-
8601 
SI. Louis 
DiplomatiSt. Louis, (314) 645-8550 
Woodbury 
Diplomat Electronics, (516) 921-9373 
Dayton 
Diplomat/Ohio, (513) 228.1080 
Tulsa 
Component Specialties, (918) 644-2820 
Clifton Hgts 
Time/Mid-Atlantic, (215) 622-2500 
Austin 
Component Specialties, (512) 459-3307 

DaUas 
Component Specialties, (214) 357-4576 
K A Electronics, (214) 634-7870 
Houston 
Component Specialties, (713) 772-7237 

UT Salt Lake City 
Diplomat/Salt Lake, (801) 486-7227 

~ilog 

Zilog, Inc. 
10460 Bubb Road 
Cupertino, CA 95014 
(408) 446-4666 

Sales Offices & Representatives 

CA Redondo Beach 
Zilog, Inc., (213) 540-7749 

IL Schaumburg 
Zilog, Inc., (312) 885-8080 

MA Watham 
Zilog, Inc., (617) 890-0640 

Inti Great Britain, Maidenhead Berks 
Zilog (UK) Ltd., Tel: (0628) 36131/2/3 

Distributors 

AL Hunlsville 
Hallmark Electronics, (205) 837-8700 

AZ Phoenix 
A. V. Weatherford Co., (602) 272-7144 

CA Anaheim 
A. V. Weatherford Co" (714) 634-9600 
Glendale 
R. V. Weatherford Co., (213) 849-3451 
Palo Alto 
R. V. Weatherford Co., (415) 493-5373 
Pamona 
R. V, Weatherford Co., (714) 623-1261 
San Diego 
'r!ter~ark E~ec~ro~ :~:: p ~;~ 4~ 453<)0::$ 
Santa Ana 
Intermark Electronics, (714) 540-1322 
Sunnyvale 
Intermark Electronics: (408) 738-1111 

CO Englewood 
A. V. Weatherford Co., (303) 761-5432 
Wheat ridge 
Century Eectronics, (303) 424-1985 

FL Fort Lauderdale 
Hallmark Electronics, (305) 971-9280 
Orlando . 
Hall Mark Electronics, (305) 855-4020 

IL Elk Grov, Village 
Hallmark Electronics, (312) 437-8800 

KS Shawnee Mission 
Halimark Electronics, (913) 888-4747 

MD Baltimore 
Hallmark Electronics, (301) 796-9300 

MN Bloomington 
Hallmark Electronics, (612) 884-9056 

MO Earth City 
Hallmark Electronics, (314) 291-5350 

NC Raleigh 
Hallmark Electronics, (919) 832-4465 

NM Albuquerque 
Century Electronics', (505) 292-2700 

NY Buffalo 
Summit, (716) 884-3450 

OH Worthington 
Hallmark Electronics, (614) 846-1882 

OK Tulsa 
Hallmark Electronics, (918) 835-8458 

PA Huntington Valley 

TX 

UT 

WA 

WI 

Hallmark Electronics, (215) 355-7300 
Austin 
Hallmark ElectroniCs, (713) 837-2814 
Dallas 
Hallmark Electronics, (214) 231-5101 
Houston 
Hallmark Electronics, (713) 781-6100 
Salt Lake City 
Century Eectronics, (801) 972-6969 
SeattJe 
Sterling Electronics, (206) 762-9100 
West Allis 
Hallmark Electronics, (414) 476-1270 
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· .40 year.) of experience in 
~United 

Electronic~ 

eem/ELECTRONIC ENGINEERS 
MASTER CATALOG-
The "blue-ribbon" catalog/ directory 
that has become lithe standard of the 
industry" for electronic engineers, 
buyers and specifiers. 

ELECTRONIC ENGINEERS 
CATALOGUE-
The new catalogue/directory of elec
tronic products available to and from 
Western Europe and the United King
dom. Desigl1ed especially for the 
European electronics engineer. 

Ie MASTER AND THE 
UPDATES-
The only complete single-source direc
tory including all Ie devices manufac- ' 
tured in the United States. Updated 
three times yearly with accumulative 
supplements. 



••• ,.-~~ 
cataloqinq I 20 editionl of eel 
Technical Publicationl 
Divilion 

ELECTRONIC DISTRIBUTORS -
MASTER CATALOG-
(Formerly O-T-S Catalog) The only na
tional catalog designed exclusively 
for distributors and their customers 
featuring electronic parts, instru
ments and equipment. 

ELECTRONIC. PRODUCTS 
MAGAZINE- . 
The products magazine ... A 100% 
product-oriented magazine including . 
hundreds of new products and special 
features every month. 

eem FILE SYSTEM-
The only filing system designed spe
cially for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES-
The electronic distributors' proven 
method of being up to the minute on 
his cost and selling prices. 

UTP CUSTOM CATALOGS-:
The Cadillac of individualized cata
logs for the electronic parts distribu
tor, featuring solely his lines and 
services. 

United Technical Publications. Inc .. Div. of Cox Broadcasting Corp. 645 Stewart Avenue. Garden City, New York 11530 I 516222· 2500 



how to use 
the product index 

The Product Index contains the same references 
as the Part Number index, but in this case the 
listings are sorted by manufacturer. 

As in the Part Number Index, the model numbers 
are sorted alpha-numerically from left to right. 
,Here the manufacturer'S prefixes are included so 
that devices with alphabetic prefixes appear before 
those without them (i.e., lM101 would be before 

2120 

PROliel 
IIIEI 
This index shows the page and the line on that 
page of every device in the Master Sele'ction Guide 
and the Application Note Directory. It is organized 
alphabetically by manufacturer and for each man
ufacturer, alpha-numerically by device. Bold face 
listings lead to data on important products which 
have been supplied for you by the manufacturers. 
If you want to determine which products are in the 
book from a given manufacturer, simply check the 
Product Index. 

1101). Application note pages are indicated by a ~ 
sign and data by a * sign. The numbers preceding 
the dash are the page numbers, while those follow
ing the dash indicate the location on the device 
on the page. 

When you use the Master to find data on a partic
ular manufacturer's products, this index provides 
the fastest way to find all the information. 
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PRODUCT INDEX 
DeYice Pege-Une Device Page-l.ine Device Page-Une Device Page-une Device P8g8-Un8 Device PegeoUne ,/ 

Advanced Micro AM25LS2513M 254 -169 AM2506M 224- 17 AM2804M 1025 - 7 AM2914C 1511 - 80 AM6073M 321 - 45 

Devices AM25LS2517C 224 - 78 AM2533C 1029- 69 AM2805 ~ 143- 9 AM2914M 1507 - 66 322- 75 
AM25LS2517M 224 - 79 AM25909 ,-143 - 10 AM2805C 1024 - 70 1511 - 81 AM74S242 340- 48 I: 

AM2401 1025 - 9 AM25LS2518C 237 -110 AM26LS31C 334 - 46 AM2805M 1024 - 66 AM2915C 340 - 19 AM74S243 34q- 49 

AM25LS07C 237 -153 AM25LS2518M 237 -Ill AM26LS31M 334 - 47 AM2806 • 143- 9 1507 - 86 AM9309 , 101- 4 

AM25LS07M 237 -154 AM25LS2519C 237-117 AM26LS32C 338 - 58 AM2806C 1024 -101 AM2915M 340- 13 AM9511C 1510-136 

AM25LS08C 2~7 - 95 AM25LS2519M 237 -118 AM26LS32M 338 - 59 AM2806M 1024 - 97 1507 - 87 AM9511M 1510-137 

AM25LS08M 237 - 96 AM25LS2520C 238- 64' AM26LS33C 339 - 7 AM2807 , 143- 9 AM2916C 340 - 22 AM9517C 1511- 23 

AM25LS09C 237 -128 AM25LS252OM 238 - 65 AM26LS33M 339 - 8 AM2807C 1024 - 71 1507 - 88 AM9517M 1511 - 24 

248 -172 AM25LS2521 C 225- 52 AM26S02C 251 - 31 AM2807M 1024 - 67 AM2916M 340- 15 OAC-08 321- 7 

AM25LS09M 237 -129 AM25LS2521 M 225 - 53 AM26S02M 251 - 32 AM2808 , 143- 9 1507· 89 OAC-08A 321 - 1 , .. 

248 -173 AM25LS253C 249· 57 AM26S10C 256- 81 AM2808M 1024 - 98 AM2917C 340· 23 OAC-08C 321 - 19 

AM25LS123C 251- 61 AM25LS253M 249- 58 341 - 36 1024 ·102 1507 - 90 OAC-08E 321· 12 

AM25LS123M 251· 62 AM25LS2535C 250· 86 AM26S10M 256 - 82 AM2809C 1029 - 20 AM2917M 340· 16 OM7820 337· 13 
AM25LS2535M 250- 87 341· 29 AM2809M 1029· 14 1507 - 91 OM7820A 337- 23 AM25LS138C 232 -183 
AM25LS2536C 233- 18 AM26S11C 256 - 83 AM2810 1029 • 15 AM2918C 237 -105 OM7830 333- 25 1511- 12 
AM25LS2536M 233- 19 341 - 37 AM2812 • 140- 13. 1507 -121 OM7831 . 332- 3 AM25LS138M 232-184 
AM25LS2537C 231-181 AM26S11M 256· 84 AM2812AC 1001 - 64 AM2918M 237 ·106 333 - 43 1511 - 13 
AM25LS2537M 231 -182 341· 30 AM2812AM 1001- 65 1507 -122 , lOS- 9 AM25LSt39C 232-139 
AM25LS2538C 233 - 14 AM26S12AC 256- 87 AM2812C 1001- 62 AM2919C 1507 - 50 OM7832 333- 49 

AM25LS139M 232 -140 
AM25LS2538M 233 - 15 341- 9 AM2812M 1001- 63 AM2919M 1507· 51 OM8820 337· 14 

AM25LS14C 223·161 
AM25LS2539C 232 ·176 AM26S12AM 256· 88 AM2813 , 140· 13 AM~922C 250- 88 DM8820A 337· 24 

AM25LS14M 223 -162 
AM25LS2539M 232-177 341· 8 AM2813AC 1001- 68 1507 ·117 OM8830 333 - 26 

AM25LS148C 254 cl64 
AM25LS2568C 23<1·158 AM26S12C 256· 85 AM2813AM 1001- 69 AM2922M 250- 89 OM8831 332· 4 

AM25LS148M 254 -165 
AM25LS2568M 230.159 341 - 16 AM2813C 1001· 66 1507-118 333· 44 

AM25LS15C 223 -123 
AM25LS2569C 228 -184 AM26S12M 256- 86 AM2813M 1001- 67 AM29700C 1507 -156 , 105- 9 

AM25LS15M 223 ·124 
AM25LS2569M 228 ·185 341· 15 AM2814 , 140· 13 AM29700M 1507 ·157 OM8832 333· 50 

AM25LS151C 249 -196 
AM25LS257C 248-113 AM2600c 250 ·158 AM2814M 1029 - 21 AM29701C 1507 ·158 OSl603 338· 10 

AM25LS151M 249 -197 
AM25LS257M 248·114 AM2600M 250·159 AM2825C 1025· 23. AM29701M 1507 -159 347·181 

AM25LS153C 249 - 19 AM25LS258C 248 - 80 AM2602C 251· 12 AM2825M 1025· 21 AM29702C 1507 ·160 OSl63 347-179 
AM25LS153M 249 - 20 AM25LS258M 248- 81 AM2602M 251· 13 AM2826C 1025· 24 AM29702M 1507 ·161 OS3603 338 - 11 
AM25LS157C 247-160 AM2SLS273C 238- 18 AM26123 , 110· 12 AM2826M 1025· 22 AM29703C 1507·162 347 -182 
AM25LS157M 247 -161 AM25LS273M 238· 19 AM26123C 251 - 37 AM2827C 1025· 38 AM29703M 1507 ·163 OS3604 337 - .48 
AM25LS158C 248· 44 AM25LS281C 224 ·127 AM26123M 251- 38 AM2827M 1025 - 36 AM29704C 247 -113 347 -183 
AM25LS.158M 248 - 45 AM25LS281M 224 -128 AM2614 • 105· 9 AM2833C 1029- 73 1507 ·151 OS363 347 ·180 
AM25L$160C 229·146 AM25LS299C 252-166 AM2614C 331· 58 AM2833M 1029· 74 AM29704M 247 -114 OS7838 341· 2 
AM25LSl60M 229 -147 AM25LS299M 252 -167 AM2614M 331· 59 AM2841C 1001· 77 1507 ·152 OS8838 341· 4 
AM25LS161C 228 - 17 AM25LS373C 246· 39 AM2615 , 105· 9 AM2841M 1001· 78 AM29705C 247-115 ICM7208 , 104 - 16 
AM25Ls161M 228- 18 AM25LS373M 246· 40 AM2615C 335 - 10 AM2847C 1028- 85 1507·153 LF111 549 - 57 
AM25LS162C 229-195 AM25LS374C 238 - 27 AM2615M 335 : 11 1028 - 94 AM29705M 247 ·116 LF155 564· 66 
AM25LS162M 229 -196 AM25LS374M 238· 28 AM2616C 331 - 56 AM2847M 1028- 84 1507·154 .578 - 17. 
AM25LS1~C 227 ·153 ~S377C-- 2'!8 .'5~ ·~M2tl'f6M" '~F $7' i020" il2 ;:..1111297200 1012- :iO LF155A 572 - 47 
AM25LS163M 227 -154 AM25LS377M 238· 52 'AM2617 336- 4 AM2855 1029· 25 1507 ·170 LF156 578· 38 
AM25LSl64C 253· 50 AM25LS381C 224· 80 AM27LSooAC 1012· 22 AM2856C 1029· 51 AM29720M 1012· 48 LF156A 573 ~ 14 
AM25LS164M 253- 51 AM25LS381M 224· 81 AM27lSooAM 1012· 35 AM2857C 1029· 59 1507·171 LF157 578· 59 
AM25LS168C 230·168 AM25LS670C 247- 71 AM27LSooC 1012 - 34 AM2896C 1028 ·103 AM29721C 1012· 36 LF157A 573· 32 
AM25LS168M 230-169 AM25LS670M 247 - 72 AM27LSooLC 1012· 90 AM2896M 1028 ·102 1507 ·172 LF198 615· 25 
AM25LS169C 228·170 AM25L02 , 101· 1 AM27LSOOLM 1012 - 97 AM2901 1514· 1 AM29721M 1012· 54 lF211 549· 58 
AM25LS169M 228 ·171 AM25L03 • lOl- l AM27LSOOM 1012 - 53 AM2901AC 224 -155 1507 ·173 LF255 578· 18 
AM2SLS170C 247· 44 AM25L04 11 lOl- l AM27LS01C 1012· 29 1507· 3 AM29750C 1003· 6 LF256 578· 39 
AM25LS170M 247· 45 AM25S0SC 223 -184 AM27LS01LC 1012· 86 AM2901AM 224 ·156 1507 ·132 LF257 578· 60 
AM25LS174C 237 ·183 AM25SOSM 223 ·185 AM27LS01LM 1012· 96 1507· 4 AM29750M 1003· 37 LF298 615· 26 
AM25LS174M 237 ·184 AM25S07 11 143 - 10 AM27LS01M 1012· 47 AM2901C 224 ·153 1507 ·133 LF311 550- 48 
AM25LS175C 237 - 58 AM25S07C 237 ·161 AM27LS02C 1011· 54 1507· 1 AM29751C 1003-10 LF355 585· 18 
AM25LS175M 237· 59 AM25S07M 237 ·162 AM27LS02M 1011· 65 AM2901M 224: 154 1507 -135 LF355A 572· 48 
AM2SLS181C 224· 43 AM25S08 , 143· 10 AM27LS03C 1011 - 55 1507· 2 AM29751M 1003· 39 LF356 585· 27 
AM25LS181M 224· 44 AM25S08C 237-101 AM27LS03M 1011· 66 AM2902C 1507· 21 1507 ·136 LF356A 573· 15 
AM25LS19OC 230· 76 AM25S08M 237 ·102 AM27LS1OC 1003· 90 AM2902M 1507· 22 AM29760C 1003· 92 LF357 585 - 36 
AM25LS19OM 230· 77 AM25S09C 237 ·150 AM27LS10M 1003·116 AM2903C 224 ·157 1507 ·142 LF357A 573- 33 
AM25LS191C 228· 86 248 ·193 AM27LSllC 1003 - 97 1507- 5 AM29760M 1507 -143 LF398 615· 27 
AM25LS191M 228 - 87 AM25S09M 237·151 AM27LS11M 1004· 2 AM2903M 224 ·158" AM29761C 1003· 99 LH2101A 589· 5 
AM25LS192C 230·131 248·194 AM27S00BC 1012· 63 1507· 6 1507·144 LH2111 551· 13 
AM25LS192M 230 ·132 AM25S10 , 101· 6 AM27S01BC 1012· 57 AM2905C 341· 17 AM29761M 1507-145 LH2201A 589- 6 
AM25LS193C 228 ·144 AM25S1OC 253' ·169 AM27S02C 1011· 6 1507 - 80 AM29803C 1507- 55 LH2211 551- 14 
AM25LS193M 228 -145 AM25S1OM 253·170 AM27S02M 1011· 24 AM2905M 341· 10 AM29803M 1507· 56 LH2301A 591· 42 
AM25LS194AC 252- 4 AM25S18C 237·114 A'M27S03C 1011· 15 1507· 81 AM29811C 1507· 60 LH2311 552- 11 
AM25LS194AM 252· 5 AM25S18M 237-115 AM27S03M 1011· 26 AM2906C 341 - 21 AM29811M 1507· 61 LM101 581· 17 
AM25LS1.95AC 251 ·116 AM2501.C 228· 60 AM27S08C 1003· 33 1507 - 82 AM29882C 1507 ·183 LM101A 564· 6 
AM25LS195AM 251 ·117 AM2501M 228· 61 AM27S08M 1003· 45 AM2906M 341· 11 AM29883C 1507 ·184 575- 15 
AM25LS22C 223-171 AM2502 , 101· 1 AM27S09C 1003· 34 1507· 83 AM4055 1029· 26 LM102 563· 38 

253 -102 AM2502C 254· 96 AM27S09M 1003 - 47 AM2907C 341· 25 AM4056 1029· 52 LM105 609·115 
AM25LS22M 223 ·172 AM2502M 254 - 97 AM27S10C 1003· 91 1507· 84 AM4057 1029· 60 LM106 549· 10 

253 ·103 AM2503 , 101· 1 AM27S10M 1003-117 AM2907M 341· 12 AM5OS5 1029 - 27 LM107 574· 46 
AM25LS23C 252 ·164 , 104· 15 AM27S11C 1003· 98 1507 - 85 AM5056 1029· 53 LM108 566 ·136 
AM25LS23M 252 ·165 AM2503C 254· 98 AM27S11M -1004· 3 AM2909C 257 - 4 AM5057 1029- 61 573· 61 
AM25~S24OC 256-113 AM2503M 254· 99 AM27S8OC 1022· 35 1507· 31 AM6070t 321· 40 LM108A 570 - 29 

332· 45 AM2504 11 101· 1 AM27S80M 1022· 47 AM2909M 257- 5 324 - 35 LM110 563 - 16 
AM25LS240M 256-114 AM2504C 254 ·107 AM27S81C 1022· 41 1507· 32 AM6070M 321· 41 LM111 549 - 49 

332· 46 AM2504M 254 ·108 AM27S81M 1022· 48 AM2911C 257 - 6 324 - 36 LM112 566 ·137 
AM25LS241C 256·145 AM2505 , 101- 3 AM2802 , 143- 9 1507· 33 AM6071C 322 - 72 573· 55 

332· 13 t 101· 5 AM2802C 1024· 54 AM2911M 257 - 7 AM6071M 321· 42 LMl18 565 - 65 
AM25LS241M 256·146 AM2505C 223·180 AM2802M 1024· '55 1507· 34 322 - 73 577· 42 

332· 14 AM2505M ·223 -181 'AM2803 , 143· 9 AM2913C 254 ·162 AM6072C 324 - 37 LM119 551· 34 
AM25LS251C 250· 50 AM2506 , 101· 2 AM2803C 1024.· 89 1507· 68 AM6072M 321· 43 LM124 567 -119 
AM25LS251M 250· 51 AM2506C 223· 90 AM2803M 1024· 90 AM2913M 254 -163 324· 38 593· 25 
AM25LS2513C 254·168 224· 16 AM2804 • 143- 9 1507· 69 AM6073C 321· 44 LM124A 592· 30 

1511· 79 AM2506M 223· 91 AM2804C 1025· 6 AM2914C 1507· 65 322· 74 LM139 552 ·52 

Arranged alphanumerically from left to right. 
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SN54LS170 
SN54LS174 
SN54LS175 

LM139A 
LM148 
LM149 
LM201 
LM201A 
LM202 
lM205 
LM206 
LM207 
LM208 
LM208A 
LM210 
LM211 
LM212 

LM216 
LM216A 
LM218 
LM219 
LM224 

LM224A 
LM239 
LM239A 
LM248 
LM249 
LM301 
LM301A 
LM302 
LM305 
LM305A 
LM306 
LM307 
LM308 
LM308A 
LM310 
LM311 
LM312 
LM316 
LM316A 
LM318 

LM319 
LM324 

LM324A 
LM339 
LM339A 
LM348 
LM349 
MK1002 
M3212 
M3216 
M3226 
Me216 
M8226 
NE555 
NE556 
N8T26 

NaT28 

N8284 
N8285 
SE555 
SE556 
SN54lS123 
SN54LS138 
SN54LS139 
SN54LS148 
SN54LS151 
SN54LS153 
SN54LS157 
SN54LS158 
SN54LS160 
SN54LS161 
SN54LS162 
SN54LS163 
SN54LS164 
SN54lS168 
SN54LS169 
SN54LS170 

2122 

552 - 29 SN54LS181 
593 - 13 SN54LSl90 
593 _ 18 • SN54L819 1 

581 - 18 1 SN54LS192 
575 _ 16 SN54lS 193 
563 - 35 SN54LS194A 
609 -1'6 SN54LS195A 

549 - 11 I SN54LS240 
574 - 47 
573 - 62 SN54LS241 

570· 30 SN54lS242 
563- 9 
549 - 50 
566-138 
573· 56 
585- 12 
576· 19 
577· 43 
551· 35 
567 -121 
593 - 26 

SN54LS251 
SN54LS253 
SN54LS257 
SN54LS258 
SN54LS273 
SN54LS281 
SN54LS299 
SN54LS322 

592· 47 SN54LS323 
553 - 5 SN54LS373 

:::: ~~ I ~~~:~~;;~ 
594· 22 SN54LS378 
584· 32 SN54LS379 
584 - 10 SN54lS381 
563 - 45 SN54LS384 
609· 19 SN54LS385 
610 - 12 SN54LS388 
550· 11 SN54LS399 
583 - 57 
583 - 42 
570 - 57 
563 - 26 
550 - 46 
583 - 38 
585· 13 
576 - 20 
565- 66 
586· 14 
552 - 20 
567 ·122 
594 - 48 
592 - 50 
553- 6 
552· 37 
594· 13 
594 - 23 

1029· 8 
1511- 58 
1510·146 
1510-148 
1510-150 
1510-152 
600- 2 
600· 79 
256· 74 
340- 35 

1506-160 
256· 63 
340- 42 
228· 56 
230· 48 
600- 3 
600 - 80 
251 - 63 
232 -185 
232 -141 
254 -166 
249 ·198 
249· 21 
247 -162 
248- 46 
229·148 
228· 19 
229 ·197 
227 -155 
253 - 52 
230 ·170 
228 -172 ' 
247 - 46 

SN54LS670 

SN54S138 
SN54S139 
SN54S151 
SN54S153 
SN54S157 
SN54S158 
SN54S160 
SN54S161 
SN54S174 

SN54S175 

SN54S181 
SN54S189 
SN54S194 

SN54S195 

SN54S240 

SN54S241 

SN54S242 

SN54S243 

SN54S244 
SN54S251 
SN54S253 
SN54S257 
SN54S258 
SN54S289 
SN54123 

SN54154 
SN54157 
SN54160 
SN54161 
SN54162 
SN54163 
SN54164 
SN54174 
SN54175 
SN54181 

Page-tine Device Page-line Oevice. ___ .•.. ~ ..... !age-Line l_oe_V_ic._e , ____ P_8_ge-_U_ne_ DeVice Page-Une I 
!~~ ~ 2~ I 1010· 56 

237 -185 
237 - 60 
224· 45 
230- 78 
:>:>8- 88 
230 - 133 
228 -146 
252· 6 
251 -118 
256 -1 ~ 5 

332 - 47 
256 ·147 
332· 15 
340· 6 
340· 50 
250- 52 
249 - 59 
248-115 
248· 82 
238 - 20 
2·24 -129 
252 -168 
223 -173 
253 -104 
252 -J70 
246- 41 
238 - ?Q 
238- 53 
237 -155 
237 - 97 
224 - 82 

SN54182 
SN54192 
SN54193 
SN54194 

SN54195 

I SN54221 

I SN54259 
SN551078 \. 

I 

SN551088 
SN55109 
SN55110 
SN5520 
5N5521 
SN55234 
SN55235 
SN55238 
SN55239 
SN5524 
SN5525 
SN55325 
SN74lS123 
SN74LS138 
SN74LS139 
SN74LS148 
SN74LS151 
SN74LS;53 

I 
SN74LS157 
SN74lS158 
SN74i S160 
SN74LS161 

223 -163 SN74LS162 
223 -125 SN74LS163 
237-112' SN74LS164 
237 -130 SN74LS168 
248 -174 
247 - 73 

1010- 79 
233 - 2 
232 -165 
250- 18 
249 - 43 
247 -184 
248- 68 
229 ·168 
228- 41 

238 - 5 

• 143 - 10 
237 - 84 

SN74lSHl9 
SN74LS170 

SN74LS174 
SN74LS175 
SN74LS181 
SN74LSl90 
SN74LS191 
8N74LS192 
SN74lS193 
SN74LSi94A 
SN74LS195A 
SN74LS240 

, 143 - 10. SN74lS241 
224 - 64 

1011 - 33 SN74LS243 
252 - 2b ! SN/4LS244 

1026· 37 SN74LS251 

• 143 - 10 SN74LS253 
251 . 139 SN74LS257 

1026 - 39 SN74LS258 

• 143 - 10 SN74LS273 
256·131 SN74LS281 
332· 49 SN74LS299 
336 - 24 SN74LS322 
256 -163 
332- 17 
336- 26 
256 - 57 
340· 4 
256- 59 
340- 5 
256 -186 
250· 74 
249 - 82 
248 - 138 
248 -103 

1011 - 27 
251· 39 

, 110 - 12 
233 - 48 
247·123 
229 -;14 
227 -178 
229 -176 
227 - 132 
253 - 28 
237164 
237 - 39 
224· 18 

SN74LS323 
SN74LS373 
SN74LS374 
SN74LS377 
SN74LS378 
SN74LS379 

I 
SN74LS381 
SN74LS384 
SN74LS385 

I SN74L8388 
I SN74lS399 

SN74LS670 

SN74S138 
SN74S139 
SN74S151 
SN74S153 
SN74S157 
SN74S158 
SN74S160 
SN74S161 
SN74S174 

224·· 92 
230·103 

SN74S175 237 - 85 1101 AM 

228-113 SN74S181 
251 -187 8N74S189 

1025 - 77 8N74S194 
251 - 86 

1025 ·107 
250-190 SN74S195 
246- 13 
338 - 27 

338 - 37
4 

Ii SN74S240 
334 -
334 - 17 
347 - 38 SN74S241 
347 - 40 
347 - 93 
347 - 94 
347 ·108 
347-110 
347· 7 
347· 9 
344 - 33 
251 - 64 
232 -186 
232 ·142 
254 -167 
249-199 
249 - 22 
247 -163 
248 - 47 
229 -149 
228 - 20 
229 ·198 
227 -156 
253 - 53 
230-171 
228 173 
247 - 47 

1010 - 57 
237 -186 
237 - 61 
224· 46 
230· 79 
228 - 89 
23Q -136 
228 ·147 
252- 7 
251 -119 
256 ·116 
332· 48 
256 -148 
332- 16 
340 - 51 
256 - 185 
250 - 53 
249· 60 
248 -116 
248 - 83 
238- 21 
224 -130 
252 -16? 
223 -174 
253 -105 
252 -171 
246· 42 
238· 30 
238- 54 
237 -156 
237 - 98 
224 - 83 
223 ·164 
223 ·126 
237 ·113 
237 -131 
248 ·175 
247 - 74 

1010· 80 
233 - 3 
232 -166 
250- 19 
249 - 44 
247 ·185 
248 - 69 
229 -169 
228 - 42 
238 - 6· 

11 143 - 10 

SN74S242 
SN74S243 
SN74S244 
SN74S251 
SN74S253 
SN74S257 
SN74S258 
SN74S289 
SN74123 

SN74154 
SN74157 

, SN74160 
SN74161 
SN74162 
SN74163 
SN74164 
SN74174 
SN74175 
SN74181 
SN7 4182 
SN74192 
SN7419J 
SN74194 

SN74195 

SN74221 
SN74259 
SN7489 
SN75107B 
SN75108B 
SN75109 
SN75110 
SN7520 
SN75207 

Si~75208 

SN7521 
SN75234 
SN75235 
SN75238 
SN7523.9 
SN7524 
SN7525 

, SN75325 
SSS1408A-6 
SSS1408A-7 
SS81408A·8 
SSSl508·8 
85S725 
SSS725A 

I
I SSS725B 

8SS725E 
I 58S741 
I 5SS741C i S55747 
! SSS747C 

I

, S8T26 

S8T28 

I 
88284 
S8285 
TMS3114 
0026 
0026C 
0056 
0056C 
;101A 

11 143- '0 110,A1 
224 - 65 1402A 

1011 - 16 1402AC 

252· 26 I 1402AM 
1026 - 38 1403A 

11 143 - 10 I 140
3AC. 

251 -140 1403AM 
1026- 40 1404A 

11 143 - 10 1404AC 

;~~ : 1 ~~ I' ~ :~; ... ~M 
336 - 25 1406 
256 -164 1407 
332· 18 1408-6 
336 - 27 1408-7 
256· 58 1408-8 
256 - 60 1458 
256 -187 
250- 75 
249 - 83 
248 -139 
248 ·104 

1011· 7 
251 - 40 

11 110· 12 
233 - 49 
247-125 
229 -115 
227 -179 
229 -177 
227 ·133 
253 - 29 
237 -165 
237 - 40 
224· 19 

1488 
1489 
1489A 
1500C 
1500L 
1500M 
1501C 
1501l 
1501M 

1
1506 
1507 

I 150a-8 

1

1558 
1660 
1702A 
1702A-6 
2101 

224- 93 2101·1 
230-104,2101·2 
228-114 2102 
251 -188 2102-1 

1025 - 78 2102·2 
251· 87 2111 

1025 - 108 2111-1 
250·191 2111-2 

246 - 14 12112 
1011·452112·, 

338 - 28 2112·2 
338 - 38 2704 
334 - 5 
334 - 18 2708 
347 - 39 
337 - 40 2900 
347 ·184 
"",."..,. r="t'\ 
J"I" VV 

347 -165 
347· 41 
347 - 95 
347· 96 
347 ·109 
347·111 
347 - 8 
347 - 10 
344 - 34 
320- 1, 
320· 35 
320- 51 
320- 52 
572·· 29 
566 - 53 
569 - 34 
571 - 22 
572 - 3.' 
574 - 39 
58o.- 15 
588 - 44 
589 - 41 
256 - 75 
340- 36 
340 - 43 
228 - 59 
230- 49 

1029- 16 
343 - 26 
343 - 27 
343· 28 
343 - 29 

1013- 12 

2901 

'I ;:~~ 2911 
2913 

! 2914 
\ 

2922 
29705 
29803 
29811 
31L01C 
31L01M 
3101 
31013 
3212 

1

3216 
3226 

13341 
I 3341C 

1
4702 

! 4702A 
592C 
592M 
685 

685L 
685M 
686 
686C 

686M 

687 

~ Indicates page number in AppilCHtion Note Directory. 
'" Indicates additional data is proVided on the page noted. 

1013 - 13 
10i3 - 9 

11 143 - 9 
1024 - 43 
1024· 44 

1 143- 9 
1024 - 78 
1024· 79 

11 143 - 9 
1024 ·106 
1(;24 - i07 

• 143 - 9 
1024 - 22 
1024· 23 
320- i3 
320- 37 
320 - 57 
564 - 46 
590- 51 
331· 44 
335· 44 
335 - 54 
552- 16 
551 - 21 
551 - 20 
591· 41 
589- '3 
589- 4 

1024· 24 
1024 - 25 
320 - 58 
590- 5 
583 - 54 

1004 - 43 
1004 - 58 
1015 - 29 
1014· 83 
1014 -121 
1017 - 79 
1017 - 45 
1017 - 58 
1015· 23 
1014 - 77 
1014 -113 
,015 - 17 
1014 - 71 
1014 -105 
1005 - 93 
1511 -147 
1006 -108 
1511 -155 

, 148· 2 
1i 148- 4 

, ~46 - 6 

• 146- 6 
"48· 2 
'148- 4 

687Al 
687AM 
687L 
6871.1 
715 
715C 
723 
723C 
725 
725C 
733 
733e 
741 
741M 
747C 
747M 
748C 
748M 
8048 
8080A 

8085 
8101 
8102A·4 
8111 
8155 
82S62C 
82S62M 

! 
8212 
8212C 
82121.1 
8216 
8224C 
8224M 
8226 
8228C 
8228M 
8238C 
8238M 
8251 
8253 
8255 
8257 
8308 
8316A 
83iSE 
8355 
8702A 

9LS298C 
9LS298M 
9050C 
9050D 
0050E 
9060C 
90600 
9060E 
0080A 

• 148· 2 I 
, 148 - 4· 

• 146 - 6 I9080AC 
, 148 - 4 I 9080AM 

,14G· GI91l0EC 
11 146- 6 91L01A 

1011- 71 I 91L018 
1011· 72 91L01C 
1011 - 39 I 91L02 
1011 - 58 91L02A 
1511 - 57 ! 91 L02AM 
1510-145 I 91 L028 
1510·14791L02BM 

, 140· 13 \' 91L02C 
l00i - 75 I 91L02CM 
1508 - 38 91l11A 
1004- 65 91LllB 
546- 27 91L11C 
546- 28 91L12A 

• 120 - 5 91l12B 
, 120· 6 91 L12C 

549 - 6 91 L3QAC 
549 - 7 91 L30AM 

'II 120 - 5191 L30BC 
256 - 26 91 L30BM 
549 - 54 91 L30CC 
256 - 27 91 L30CM 

549 - 8191 L30DC 
"20- 5 91L4QAC 

551 - 23 
551 - 6 
581 - 45 
584 - 28 

609 - 63621 
609· 
572- 19 I 
576· 3 i' 

~:r ~~ I' 
580- 52 
590· 52 
590- 4 
582 - 46 
581 - 25 

1510· 31 
1510-109 

• 148 - 3 
1512 - 38 
1511 ·163 
lSi i ·174 
1511 -164 
1512- 45 
255 - 34 
255- 35 

• 148· 31 
1511.' 59 
1511. 60 
1510 -149 
1510 -166 
1510-167 
1510-151 
1511 ·116 
1511 -117 

~~~~ :~~: I 
• 148· 3 
151,· 93 

• 148 - 3 
1511 - 22 
1022· 69 

1512 - 61 
1512- 7 
1512· 51 

1004· 54 I 
1511 ·139 
248 -170 
248 ·171 

1009 - 70 
1009· 25 
1008- 93 
1009 - 75 
1009- 31 
1008-100 
1514 - 2 

, 148· 2 
, 148 - 3 
1510-110 
1510·111 
1018-107 
1014 - 84 
1014· 24 
1013-102 
1017· 59 
1017· 48 
1017· 49 
1017· 10 
1017 - 12 
1016· 97 
1016- 98 
1014· 78 
1014· 19 
1013- 98 
1014· 72 
1014 - 14 
1013· 94 
1018 - 57 
1018- 58 
1011:1· 32 
1018 - 33 
1018 - 22 
1018 - 23 
1018- 4 
1019 - 48 
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Advanced Micro 93521C 232-163 9616M '331 - 40 52561 615-159 S6508-1 .1046 89264 
• 364 

Devices (cont'd) 93521M 232-164 9617C 335 - 22 52562 .378 1016 - 93 559 - 50 
93522C 247 -186 9617M 335 - 23 598 - 84 S6508A .1046 89265 • 364 

91L40AM 1019- 49 93522M 247-187 9620 • 105- 9 82563 • 380 212 -138 559- 51 

91L40BC 1019- 32 93S48C 255- 46 9620C 337 - 2 598- 13 1016- 63 89266 ~ 359 

91L4OBM 1019'- 33 93548M 255- 47 9620M 336- 56 52566 558 -157 1017- 9 559 - 52 

1029 - 77 9300C 251 - 84 9621 • 105- 9 52567 558 -158 S68AOO .1548 59660 558 -160 

91L4OCC 1019- 22 1025 - 51 9621C 331 - 11 52600 560 -178 1509 - 26 89900 .1575 

91L4OCM 1019 - 23 9300M 251 - 85 9621M 331 - 12 52601 560 ·179 S68A10 .1552 1512·117 

91L40DC 1019· 9 1025- 52 9702-1 1004 J 37 52622 556 -128 1509·131 ~ 1515 - 1 

9101A 1014- 85 9301C 231-116 556-180 S68A21 .1556 S9901 .15n 

9101AM 1014- 86 9301M 231 -115 American 52688 558 -152 1509·105 1512 -149 I; 
9101B 1014· 25 9304C 223-102 Microsystems. Inc. 614- 35 S68A50 .1567 89902 .1579 

9101BM 1014· 26 9304M 223-103 • 122-
4 1509· 86 1512 -157 

9101C 1013-103 9306C 230- 56 EYK-200 .1544 
52704A 1511 -148 S68800 .1548 89903 .1581 

9101CM 1013·104 9306M 230- 57 
EVK-300 .1544 

52709 556 -129 1509 - 27 1512 -153 

91010 1013- 77 9308C 246,- 79 
EYK-99 .1544 

52732 562 - 50 S68810 .1552 59904 1512-128 

9102A 1017 - 46 
9308M 246- 80 

MDC-100 1 .1540 
52733 562- 51 1509 -132 59905 1512-134 

9102AM 1017- 47 
9309C 249 -104 

1509·155 
S2742 560 ·180 S68B21 .1556 59906 1512-161 

9102B 1017- 11 
9309M 249 -105 

MDC-140 .1540 
52743 560-181 1509 -106 S9907 1512-141 

9102BM 1017- 13 
9310C 229·112 

1506-128 
S2744 560 -182 S68850 .1567 89940 .1583 

9102C 1016- 9'9 
9310M 229:113 

1509-156 
53514 1021- 85 1509- ~7 1512-123 

9102CM 1016-100 
93llC 233- 46 

510110 558 - 98 
SlW06 1008 - 35 S6800 .1538 89980 .1585 

91020 1016- 75 
9311M 233 - 47 

612- 70 
54008 1008 - 37 .1548 1512-118 

9107-6 1009-108 
9312C 249-146 

• 122· 4 
54008-9 1008 - 39 1509 - 25 1515 - 2 

9111A 1014· 79 
9312M 249-147 

S10111 558 - 99 
84015 .1032 1514 - 4 59996 1020- 8 

, 
1014- 80 

9314C 246- 98 1015- 76 
• 148- 5 TCK-100 • 352' 9111AM 612- 71 

9111B 1014- 20 
9314M 246- 99 

510129 558 -112 
1016- 30 • 148- 6 

9111BM 1014 - 21 
9316C 227 -180 

"'22 -
84015-2 .1032 S6810 .1061 Analog Devices 9316M 227-181 4 1015-105 1012- 7 

9111C 1013 - 9'9 9318C 254 -143 S10130 558-113 
84016 .1035 1509 -130 

9111CM 1013-100 9318M 254 -144 • 122- 4 1017 - 93 S6810-1 .1061 
ADM501A 572- 41 

91110 1013- 70 9321C 232· 41 510131 558-114 84017 .1038 S68~ .1556 ADM501B 571 ·38 
9112A 1014- 73 9321M 232- 42 • 122- 4 1018- 84 1509-104 ADM501C 566- 28 
9112AM 1014· 74 9322C 247-121 S10305 562 - 52 84025 .1032 1513 - 75 571 - 29 
9112B 1014 - 15 9322M 247-122 51103 1008- 28 1016- 34 S6831 .1062 AD0042C 587 - 27 
9112BM 1014- 16 9324C 224 -187 51103-1 1008- 13 84025-2 .1032 .1560 AD101A 564-- 7 
9112C 1013- 95 9324M 224-188 51103A 1008 - 21 1015-110 , 1023- 60 575 - 13 
9112CM 1013 - 96 9328C 253 -156 Sl103A·X 1008- 6 54218 .1051 1509 -150 AD108 566 -135 
91120 1013- 64 1028· 20 S1103A·1 1008- 7 S42188 .1051 S8831A .1062 573- 63 
9130AC 1018 - 59 9328M 253 ·157 Sl103X ro08 - 5 542188-1 .1051 .1560 AD108A 570· 31 
9130AM 1018· 60 1028· 21 51424A 562- 47 '@3- 10 ~~,'Z4 AD111 ~-'30 

;.308C ',oeI8: 34 9334C 246- 11 S1424C 562 - 48 542168-2 .1051 S88318 .1062 AD201A 575- 14 
9130BM 1018- 35 9334M 246- 12 51427A 556-122 1023- 15 .1560 AD208 573- 64 
9130CC 1018 - 24 9338 • 140- 14 562- 49 842160 .1051 1023· 36 AD208A 570-' 32 
9130CM 1018- 25 9338C 247- 3 5146 1008 - 25 842160-1 .1051 S6831C .,062

1 
AQ211 549 - 31 

9130EC 1017 ·115 9338M 247- 2 S1757 349 - 42 1023 - 11 .1560 AD2700L 614 -145 
9135F ~017 - 95 9340C 224- 9 51856 556-130 S42160-2 .1051 1023- 38 AD2700U 614 -146 
9135G 1017· 91 9340M 224· 10 $1883 • 354 1023- 16 S6834 .1067 AD2701L 614 -147 
9135H lOt? - 90 9341C 224- 14 .1587 84264 .1054 .1563 AD2701U 614 -148 
9135J 1017· 89 9341M 224- 15 349 - 44 1023 -117 1005 -105 AD2702L 614 ·173 
9140AC 1019- 50 93415A 1015- 77 51988E 557 - 26 550240 558-177 1509 -122 AD2702U 614-174 
9140AM 1019- 51 93415C 1015-116 51988F 557 - 27 

• 122-
4 • 140- 5 AD301A 584 - 9 

9140BC 1019- 34 93415M 1016- 17 S1998A 556 -123 550241 558 -178 56834-1 .1067 AD301AL 571 - 10 
9140BM 1019- 35 9342C 224- 90 556 -175 

• 122- 4 1005 -109 AD308 583 - 41 
9140CC 1019- 24 9342M 224- 91 557 - 23 550242 558 -179 S6850 .1567 AD308A 570- 58 
9140CM 1019· 25 9360C 230-101 51998B 556-124 

• 122~ 4 349· 4 AD311 550- 33 
9140EC 1018·108 9360M 230-102 556 -176 S50243 558-180 1509 - 85 AD351J 550 - 29 
9145G 1018- 83 9366C 228-111 557 - 24 550244 558-181 1513- 70 AD351K 550 - 30 
9145H 1018- 80 9366M 228-112 51998C 556-125 S50245 558 -182 S6860 599- 30 AD3515 550- 31 
9145J 1018- 79 9401C 1025- 12 556 -177 55101 .1041 58316 1023· 39 AD3542J 587 - 23 
9145S 1018- 86 9401M 1025- 13 557 - 25 212-106 58564 999- 50 AD502J 582 - 23 
9208 1511 -193 9511 258- 5 S1998E 556 -126 1014- 95 58771 1020- 1 AD502K 579 - 26 
9208BC 1022· 63 1513- 29 556 -178 55101-1 .1041 1020- 2- AD502L 579 - 22 
9208BM 1022· 64 9511·4 258- 6 Sl998F 556 ·127 1014- 35 S8865 1020- 5 AD5025 579 - 29 
9208CC 102~· 50 1513- 30 556-179 55101-2 .1041 88890 558 -159 AD503 • 112- 8 
9208DC 1022 - 45 9519C 1511- 86 82000 .1571 1014- 36 • 122- 4 AD503J 587 - 50 
9208M 1022 - 80 9519M 1511- 87 1506-,126 55101-3 .1041 58996 1020- 9 A0503K 587- 28 
9214C 1021· 71 9551 

• 148-
3 82000/A 1514· 3 1014· 96 891L30AC 1018- 61 AD5035 587 - 29 

9214M 1021- 72 9551C 1510-182 ~114 1017· 92 55101-8 .1041 S91L30AM 1018- 62 AD504 • 112- 6 
9216 1512- 8 9551M 1510-183 52193 558-124 1015- 10 S9130BC 1018-36 AD504J 576- 10 
9216BC 1023· 29 9555 • 148- 3 "122 - 4 S5101L 212-107 S9130BM 1018-37 AD504K 572 - 35 
9216BM 1023- 30 9555C 1511 - 97 52222 212- 94 1014 - 97 59130CC 1018- 26 AD504L 572 - 33 
9216CC 1023- 17 9555M 1511- 98 1015· 43 S5101L-l 1014- 33 59130CM 1018- 27 AD504M 566- 46 
9217AC 1023· 68 9600C 250 -156 S2222A 212 - 95 55101l-2 1014 - 34 59130EC 1017 -116 572 - 32 
9217AM 1023- 69 9600M 250 -157 1015- 46 S5101L-3 1014- 98 S9140AC 1019 - 52 AD504S 566· 61 
9217BC 1023- 31 9601C 250-141 S2350 

• 368 
55204 .1057 89140BC 1019- 36 572 - 34 

9217BU 1023 - 32 9601M 250 -142 .1589 55204A .1057 59140CC 1019- 26 AD505J 565 - -47 
9218CC 1023- 19 9602C 251· 14 349 - 84 .1591 59140EC 1018-109 575 - 38 
93L09C 1025- 47 9602M 251 - 15 1509 - 82 1005-108 89260 

• 364 
AD505K 565 - 48 

93LOOM 1025 ~ 48 9614 
• 105-

9 $2559 • 372 1509 -120 559 - 46 575 - 60 
S3L28C 1028- 11 9614C 333- 14 598 -192 

• 140-
5 89261 

• 364 
AD5055 565 - 49 

93L28M 1028- 12 9614M 333- 15 82560 • 374 55232 1021 - 86 559- 47 575 - 61 
93810C 229-170 9615 

• 105-
9 598· 60 1021-112 59262 • 359 AD506 , 112· 8 

93S1OM 229-171 9615C 337- 6 52561 
• 376 

S6508 .1046 559· 48 AD506J 577- 26 
93S16C 228 - 43 9615M 337- 7 598 -144 212-137, 89263 

• 364 
AD506K 572- 25 

93S16M 228 - 44 9616C 331- 39 612- 33 1017 - 40 559- 49 AD506L 566· 29 

Arranged alphanumerically from left to right 
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Ie MASTER 
Device page-Une Device Page-Line Device Page-Una Device Page-Une Device Page-Une Device Page-Une I --------.. _--_ .. - ... ~,---

Analog Devices AD532S 614 - 6 AD7516J 308 - 77 840-T2 614 -lSi SHC23ET 615 - 32 3551S 571 - 46 

(cont'd) AD533 614 - 9 AD7516K 308- 56 845 • 124· 6 SHC80 615· 33 3553 545 - 31 
• 130- 11 AD7516S 308 • 78 851-V12 607 - 5 SHC85 615- 34 563 - 6 

AD506L 571 - 32 AD533S 614- 10 AD7516T 308 • 57 851-V15 607 - 46 SHC85ET 615 - 35 3554A 564 -123 

AD506S 572· 26 AD534J 614· 11 AD7519J 311 - 9 851-V9 606-101 UAF21 612- 13 568 - 12 

AD507J 568- 39 AD5341( 614 - 12 AD7520J 322- 15 852 610- 33 UAF21H 612- 14 573· 50 

582 - 25 AD534L 614· 13 AD7S20K 322 - 7 8S9-V12 607 - 12 UAF25 612 - 15 1 3554B 564 - 124 

AD507K 568- 40 AD534S 614- 14 AD7520L 322 - 1 859-V15 607 - 53 UAF25H 612- 16 568 - 13 

576- 56 AD534T 614 - 15 AD7520S 322 - 16 859-V5 605 - 99 UAF31 612· 17 I 571 - 43 • A0507S 568- 41 AD536J 615 - 18 AD7520T 322- 8 859-V6 606- 53 UAF41 612 - 18 3554S 564 -125 

577 ' 38 AD536K 615 - 19 AD7520U 322 - 2 859-V9 606-103 VFC32 613· 23 568 - 14 

AD508J 575- 59 
AD537,j 6i5 -186 AD7521J 323 - 72 872-01 323 - 49 615 -191 571 - 44 

AD509J 565- 57 AD537K 615 ·187 AD7521K 323 - 65 872-02 323- 50 VFC32M 613 - 24 3570C 566· 47 

585- 59 AD537S 615·188 AD7521L 323- 56 873-15 318- 83 615 -192 3571A 564 -106 

AD509K 565· 53 AD540J 588· 8 AD7521S 323 - 73 873-78 ' 318- 85 3450 • 111· 13 565· 95 

584· 55 AD540K 587 - 21 AD7521T 323 - 66 873·88 318· 84 3500 
• 112-

13 573 - 52 

AD509S 565 - 54 
AD540S 587 - 22 AD7521U 323; 57 877-151 323 -108 • 128-

18 3572A 564 - 98 

584· 56 
AD550 311 - 21 AD7522J 322· 35 877-15V 323 -109 3500A 579- 57 565· 96 

AD510J 569· 31 AD555 311 - 22 AD7522K 322· 31 877-69C 324· 42 3500B 574 - 29 573· 53 

AD510K 569 - 16 
AD559K 320- 55 AD7522L 322· 27 877·69M 324 - 43 3500c 572 - 9 3580J 564 -132 

AD510L 569 - 9 
AD559S 320- 56 AD7522S 322- 36 877·801 323-110 3500E 566· 62 565 -110 

AD51 OS 569· 10 
Ap561J 321 - 75 AD7522T 322· 32 877-80V 323 ·111 571 - 14 585 - 11 

AD!>12K 577 - 15 
AD561K 321· 73 AD7522U 322- 28 877-851 323-112 3500MP 588 - 48 3581J 564 ·150 

AD512S 5n - 16 
AD561S 321· 76 AD7530J 322 - 17 877·85V 323 ·113 3500R 579 - 58 565 - 93 

AD513 • 112· 
5 

AD56H 321 - 74 AD7530K 322· 11 881 612· 8 3500S 574· 30 576 - 13 

AD513J 588· 3 
AD562A/BCD 322 - 91 AD7530L 322- 3 883-X 598 ·156 3500T 572 - 10 3582J 565- 14 

AD513K 587 - 14 
AD562A/BIN 323 - 24 AD7531J 323· 14 883·4 599 - 11 3501A 579 - 34 565· 89 

AD513S 587 - 17 
AD'i6?K/ACD 322 - 92 AD7531K 323- 13 883-5 598·141 3501B 574 - 25 576- 14 
AD562K/BIN 323· 25 I AD7531L 323 - 12 I 3501C 574 - 23\3583 564 ·130 I AD514J 588· 7 A.D562S/BCO 322 - 93 A07550B 318 -106 3561R 579· 35 

AD514K 587 - 15 Burr-Brown 565 - 90 
A.D562S/AIN 323 - 22 AD7570J 317 ·115 RaSa&iCh 

35018 574 - 26 I 576 - 15 AD514L 587 - 12 
AD514S 

AD563J/BCD 322·117 AD7570L 317 -117 I 3503A 587 - 51 
1

3584 565- 15 587 - 16 AD563J/BIN 323 - 33 ADa01A 579- 24 3503B 587 10 565 91 AD515J 566- 15 AD563K/BCD 322 -114 AD801B 579- 23 
J.lAFll 612 9 3503R 588- 2 

576 - 12 J.lAF11 H 612· 10 576 - 16 
AD563K/BIN 323· 30 AD801S 579 - 25 3503S 587 - 11 362SA 545· 85 AD515K 566- 11 AD563S/BCD 322 ·115 AD810 547 - 2 J.lAF15 612 - 11 3505J 585 - '3 

571. 26 J.lAFI5H 612 - 12 3626B 545- 86 
AD563S/BIN 323 - 31 A.o811 547 - 3 3506J 579· 53 

AD515L 566- 6 ADC80A-l0 318· 13 3626C 545· 87 
AD563T/BCD 322 -116 ADa12 547 4 3507J 565 - 58 3627 545·107 571· 25 AD563T/BIN 323 - 32 AD813 547· 5 

ADC80A-12 318· 98 586· 12 
AD516 , 112- 5 ADC82A 317 - 90 3650 545 -111 

AD572A 318- 19 AD814 547· 6 3508J 579- 54 
• 111 - 13 AD516J 577 - 27 AD572B 318- 20 AD815 547 - 7 

ADC84-10 318 - 10 3510A 566- 85 
AD516K 572 - 27 ADC84-12 318- 95 3652 545·112 

AD572S 318 - 21 AD816 547 - 8 56~ - 46 
AD5168 572 - 28 ADC85-10 318 - 11 3660 • 111· 12 AD580 614 -111 AD818 547 - 39 3510B 566- 63 3660J 545 - 82 AD518 565 - 67 AD581 ,614 ·149 A0820 547· 31 ADC85·12 318- 93 569- 24 
AD518J 583 - 26 ADC85C·l0 318 - 12 3660K 545- 83 

AD582 615· 28 A0821 547 - 32 3510C 569 - 20 3660S 545· 84 

I 
AD518K 577 - 40 AD583K 615- 29 ADS22 547 - 33 ADC85C·12 318- 94 3510S 5~- 64 
AD518S 565 - 68 DAC-82B 320- 78 3662 545· 88 

AD583S 615- 30 569· 25 
577 - 41 DAC-82S 320- 79 3670 

• 111- 12 
AD590 615 -130 3521 

• 112- 10 
AD520 • 111 - 11 Analogic DAC70/CCO 324 - 59· 3521H 570- 16 

3670J 545- 98 
AD741 564 - 23 

AD520J 545· 72 580· DAC70/COB 324· 66 3521J 
3670K 545- 99 

51 569- 53 
585· 56 AD741C 

AN562A/BCD 322- 96 DAC70/CSB 324 - 63 3521K 569 - 152 
3670S 545-100 

583· 3 
AD520K 545- 73 AD741J 

AN562A/BIN 323 - 26 DAC70C/CCD 324 - 60 3521L 
4085 614· 67 

577 - 14 566· 65 
580 - 5 A8741K 575 - 10 

AN5621/BCD 322 - 94 DAC70C/COB 324 - 67 569 - 51 I ~~;t 614 - 69 

AD520S 545 74. AD741L 
I AN562K/BCD 322 - 97 DAC70C/C8B 324 - 64 3521R 570 - ? 

545 -121 I 57 i - I" ' AN5625/BCD 580- 6 AD7415 575 - 9 
322 - 95 DAC80/CBi 323 -114 3522J 571 - 33 

4\.:11 615 ·151 

AD521J 545· 75 AD7501J 314 -,14 
AN5625/SlN 323 23 324· 12 3522K 566· 31 

4201 614 - i6 

AD521K 545· 76 MN230i 319 - 14 DAC80/CCD 322 -101 4203 614· 17 
AD7501K 314 -115 570· 13 

AD521S 545· 77 AD7501S 314 -116 
MN4708 315- 12 DAC85/CBI 323 -115 3522L 566 - 20 

42035 614 - 18 

AD522A 545- 78 AD7502J 314 - 58 
MN4708D 315- 77 DAC85/CCD 322 ·102 578 - 7 

4204 614· 19 

570· g AD7502K 314 - 59 
MN4716 316 - 3 DAC85C/CCD 372 -103 3522S 566· 32 

I 42045 614· 20 

AD522B 545 - 79 A07502S 314 - 60 DAC85LD/CBI 323 -116 570 - 14 
I 4205 614· 21 

5.69- 47 AD7503J 314-117 Beckman DAC90B 321 - 31 3523J 566- 17 142058 614 - 22 

A.D522C 545· 80 AD7503K 314 -li8 Instruments, DAC90S 321 - 32 57~ 27 
4206 614· 23 

569- 30 AD7503S 314·119 HeUpot Division MPC·168 315 -113 3523K 566- 13 

1

4213 614 - 24 

AD522S 545- 81 AD7506J 315·106 MPC-4D 314 - 71 570- 11 
4213S 614· 25 

569 - 48 A07506K 315 -107 00700 325- 9 MPC-8D 315 - 73 3523L 566 - a 4291 612 -190 

AD523J 566· 19 AD75065 315- 98 801·V12 603 - 35 MPC-8S 315 - 11 570- 10 
1

4301 614· 31 

587 - 48 AD7506T 315 - 99 801-V15 603 -115 MP10 321 57 3527A 566 - a3 I 
, 130- 14 

AD523K 566- 30 AD7507J 315 - 66 801-V18 604· 60 1513· 26 570 - 15 
4302 614· 32 

587 - 91 AD7507K 315 - 67 1801.V9 603 - 2 MPll 321 - 58 3527B 566- 26 4340 615· 20 

AD523L 587, 24 A07507S 315· 56 609 - 14 1513- 27 569· 49 4341 615· 21 , 802 
AD528 565 - 69 AD7507T 315 - 57 '804 609- 51 MP20 317- 17 3527C 566· 34 

4423 614· 42 

AD528J 576- 17 A07510DIJ 308 - 38 1805-V5 601- 39 317 - 96 566- 94 
AD528K 571 - 39 AD7510DIK 308· 39 805-V6 602· 8 1505 -122 569 - 50 Cermetek 
AD528S 565 - 70 AD7510DI8 308 - 40 806 609· 5 

I 
1506 - 16 3540J 569- 13 

571 - 40 ' AD7511DIJ 308 - 41 809·V12 603· 56 1510- 11 588 - 4 CH1213 599· 33 
AD530 614 - 5 AD7511DIK 308 - 42 809·V15 604· 11 1510-133 3542J 587 - 18 CH1214 599· 34 

• 130· 9 AD7511DIS 308 - 43 809·V5 601· 61 I 1513 - 21 3542S 587 - 19 CH1215 599· 44 I 
• 130- 11 AD7511DIT 308· 44 809-V6 602· 27 

I 

MP21 317 18 3550J 565 - 62 CH1216 599· 45 
AD530S 614 6 AD7512DIJ 310- 56 809·V9' 603· a 317- 97 571· 35 CH1223 599 - 35 
AD531 , 130· 11 I A075120lK 310 - 57 823 545· 37 1504 - 49 3550K 565 - 55 I CH1224 599 - 36 
AD531J 614 - 27 AD7512DIS 310· 58 831 345 - 96 1509· 8 571 - 37 I CH1225 599 - 46 
AD531K 614 - 28 AD7512DIT 310· 60 833·21 564 -103 1509· 41 35508 565 - 631 CH1226 599 - 47 
AD531L 614· 29 AD7513J 307· 45 577· 171 1510· 62 571· 36 CH1252 599· 37 
AD531S 614. 30 AD7513K 307- 46 833-21C 564-111 1512 - 55 3551J 568 - 26 CH1253 599- 48 
AD532 614 - 7 A075138 307- 34 583· 24 1513 - 22 571· 45 I CH125? 599· 38 

, 130· 11 AD7513T 307 - 35 840-Tl 614 -150 I SHC23 615- 31 3551S 568· 27 CH1258 599 49 

11 indicates page number In Application Note Directory . 
• Indicates additional data IS provided on the page noted, 
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PRODUCT INDEX: 
Device Page-Line Device Page-Line Device Page-Line Device Page-Line Device Page-Line Device Page-Une 

Cermetek (cont'd) HVA23 568 - 7 AM-460-2M 579 - 41 DAC-HZ12BGR • 392 EA1500A 1008 - 1 M4104AS 1017 -118 I~~ 

588 - 9 AM-462-1 579 - 46 DAC-HZ12BMC • 392 EA1500A-l 100S - 4 M4104UM .1070 

CH1262 599 - 39 HXCDX-14 615.- 13 AM-462-2 579 - 47 DAC-HZ12BMM • 392 EA2000 330- ,14 1018 - 5 
CH1263 599 - 50 HXCT-14 615 - 14 AM-462-2M 579 - 48 324 - 10 EA2007 330 - 15 M4200AS .1072 , . 

599 - HXDC-l0 615 - 15 AM-464-2 565 - 97 DAC·HZ12BMR • 392 EA2030 330- 16 1018 -113 CH1267 40 

CH1268 599 - 51 HXDC-14 615 - 16 582 - 26 DAC-HZ12D • 392 EA2101 1013 -105 M4200UM .1072 

CH1271 599- 52 SDAC-l0 324 - 47 AM-464-2M 565 - 98 322 - 99 EA2101M 1014 - 27 1019- 10 

CH1273 599 - 41 SDAC-ll 324 - 46 582 - 27 DAC·HZ12DGC • 392 EA2107B 1008 -101 RA3-4256A 1015 _. 7 

CH1276 599 - 53 SDAC-12 324 - 45 AM-490 569 - 27 DAC·HZ12DGR • 392 EA2107B-l 1009 - 76 RA3-4256B 1015 - 30 

CH1280 599 - 42 SH-8518 615 - 44 AM-490-2A 566- 66 DAC·HZ12DM • 392 EA2107B-2 1008 -120 RA3-4265B 1014 -122 

CH1290 612 - 19 1104C-2 313 - 37 569 - 6 DAC-HZ12DMC • 392 EA2107B-4 1009· 47 R03-16384 1023 -104 

CH1295 598-157 1104M-2 313 - 38 AM-490-2B 566 - 43 DAC-HZ12DMM • 392 EA2111 1013 -101 R03-2513 999 - 7 

612 - 20 1108C-l 313 - 33 569 - 4 322 -100 EA2111M 1014 - 22 R03-2560 1021 - 33 

CH1296 598 -158 1108C-2 313 - 44 AM-490-2C 566 - 41 DAC-IC10B 321 - 68 EA2112 1013 - 97 R03-4096 1021 - 69 

612 - 21 1108M-l 313 - 34 569 - 3 DAC-IC8BC 320 - 59 EA2112M 1014 - 17 R03-5120 1021 - 98 

CH1410 614 - 72 1108M-2 313 - 45 AM-490-2M 569 - 5 DAC-IC8BM 320 - 60 EA2308Al 1022 - 75 R03-8316A 1023 - 85 

CH1411 614 - 73 1115 312 - 24 AM-500 565 - 22 DAC-08BC 321 - 13 EA2316A 1023 - 76 R03-8316B 1023 - 41 
9517 615 - 99 568 - 6 DAC-08~M 321 - 14 EA2704C 1005 - 94 1801 1016 - 28 

Consumer 
9518 615 -100 AM-500GC 576- 42 FlT-U2 612 - 22 EA2704l 1005 -100 1802 1015 -115 

AM-500MC 576 - 43 HDA8-16M • 382 EA2704M 1005 -102 2114 .1078 
Microcircuits of Data General AM-500MM 576 - 45 318 - 51 EA2708 11 140- 6 1018 - 38 
America AM-500MR 576 - 44 612 -180 11 142 - 13 3539 .1076 

MICRONOVA 1504 -163 AM-405-2 588 - 14 HDA8-16MC • 382 EA2708C 1006-109 1015 - 40 
FX-209 11 124- 12 MN506 1504 -177 AM-405-2M 588 - 15 HDA8-16MM • 382 EA2708l 1007 - 11 35391 .1074 
FX101 599 - 58 MN601 1504 -162 AM-406-2 588 - 10 HDA8-16MR • 382 EA2708M 1007 - 13 1015 - 36 
FX105 599 - 55 1515 - 3 AM-406-2M 588 - 11 HDAS-8M 

• 382 
EA3200 1023-109 35392 .1074 

FX107 599 - 82 MN603 1504 -171 AM435-1C 587 - 41 318 - 48 , 142- 13 1015 - 38 
FX109 600 -107 MN606 1504 - 175 DAC-HA10B 321 -116 612 -177 EA3280 1512 - 25 4104 .1070 
FX205 596 -153 MN629 1504 -165 DAC-HA108M 321 -117, HDAS-8MC • 382 EA3800 1020- 4 1017 -117 

615 -113 MN633 1504 -173 DAC-HA12B 323 - 41 HDAS-8MM • 382 E~3815 999- 96 -4104A .1070 
11 129- 4 MN634 1504 -169 DAC-HA12BM 323 - 42 HDAS-8MR • 382 EA4000 1021 -100 4104B .1070 

FX207 599 - 72 MN636 1504 -167 DAC-HA12D 322- 82 MV-1606 315 - 92 EA4001 999 - 97 1017 - 99 
FX209 598 - 48 DAC-HA12DM 322 - 83 MV-1606M 315 - 93 EA4004 999 - 41 4200 .1072 
FX301 599 - 61 Datel Systems DAC·HA14B • 388 MVD-807 315 - '52 EA40105 999 - 32 11 140- 15 
FX307 598 - 90 324 - ~ MVD-a07M 315 - 53 EA4015 1000- 13 • 140- 16 
FX309 598 - 49 ADC-EK10B 318 - 1 DAC-HA14BC 

• 388 MX-1606 315 -114 1000- 47 • 140- 17 
FX401 599 - 64 ADC-EK128 318 - 33 DAC-HA14BM • 388 MX-1606M 315 -115 EA4016 999 -110 4200A .1072 
FX407 599 - 75 ADC-EK12D 319 - 21 324 - 50 MX-808 315 - 13 EA4034 1000 - 53 1018-112 
FX501 599 - 66 ADC-EK8B 317· 35 DAC-HA14BR • 388 I MX-808M 315 - 14 1000- 66 4200B .1072 IF

/

5Ol 599 - 76 ADC·HC12B • 383 IDAC-HF10B 321 -119 MXD-409 314 - 73 EA4035 1000 - 17 1018 - 93 
F/601 599 - 69 \ 318 - 44 DAC·HF12B • 389 MXD-409M 314 - 74 1000- 54 4402A 1018. Q2 

600-117 AOC-.HC128GC .. ~ j2!- 4~ ;i~AU~607 ,n:>- 74 EA4060 1009 - ~6 44028 1016 - 85 
Fx707 599- 79 ADC·HC12BMC • 383 I DAC-HF12BGC • 389 MXD-807M 315 - 75 EA4060-1 1009 - 3 4801 .1074 

ADC-HC12BMM • 383 DAC·HF12BMC .. :i89 SHM-HU 615 - 36 EA4060-2 ' 1008- 75 4801A .1074 

Cybernetic Micro 316 - 45 DAC-HF12BMM • 389 SHM-HUM 615 - 37 EA4116 1008 - 76 1019 - 37 

Systems 
ADC·HC12BMR • 383 DAC-HF12BMR .. 389 ,SHM·IC·1 • 393 EA4122 1009 - 77 1019 - 47 
ADC-HF12 • 384 DAC-HF88 321 - 26 615 - 38 EA4122-1 1009 - 32 4801B .11)74 
ADC·HF12B • 384 DAC·HK12B • 390 SHM-IC·1M • 393. EA4122-2 1008 -102 1019 - 31 CY-300 326 - 93 

318 - 41 323 - 53 615 - 39 EA4600 11 142- 12 4801U .1074 1513 - 66 
ADC-HF1,2BGC • 384 1019 - 53 CY-450 258 - 10 DAC-HK12B-2 • 390 SHM-LM·2 • 393 EA4600c 1023 - 77 
ADC-HF12BMC .384 324 - 32 615 - 40 1023 - 99 

4804 .1074 
1513 - 33 

ADC·HF12BMM • 384 DAC-HK12BGC • 390 SHM-LM-2M • 393 EA4600l 1023 - 81 4804A .1074 
CY-480 346 -173 

ADC-HF12BMR • 384 DAC·HK12BGC·2. 390 1018 - 40 
1513 - 63 615 - 41 EA4600M 1023 -103 

ADC-HS12B • 385 DAC-HK12BM • 390 SHM-6 615 - 42 EA4700 1022 - 76_ 4804B .1074 
316 - 66 DAC-HK12BM·2 • 390 SHM-6M 615 - 43 1 142- 13 101.8- 31 

Data Devices ADC-HS12BGC · 385 324 - 33 VFQ-l 613 - 25 EA4700c 1022 - 61 4804U .1074 
Corporation ADC-HS12BMC • 385 DAC-HK12BMC • 390 616 - 2 EA4900 11 142- 14 

1018- 65 
ADC-HS12BMM • 385 DAC·HK12BMC-2. 390 EA4900C 1023 - 92 8108A .1080 

ADH-030-10 324 - 17 ADC~HS12BMR • 385 DAC·HK12BMM , •. 390 EA4900L 1023 - 93 
1018- 67 

Delco Electronics ADH-030-11 324 - 16 ADC-HU38 317 - 9 323 - 54 EA5316 556 -181 
8308A .1080 

ADH-030-12 324 - 15, ADC-HX12B • 386 DAC·HK12BMM·2. 390 EA7050 326 - 89 
1018- 68 

DA-l01 555 -104 ADH-030-8 324 - 18 318 - 96 DAC-HK12BMR • 390 EA7052 '326- ,90 Essex International 567 - 75 ADH-050 615 -168 ADC·HX 12BGC ' • 386 DAC·HK12BMR-2. 390 EA7251 556- 81 591 - 58 ADH-051 615 -169 ADC·HX12BM 
• 386 DAC-HK12D .·390 EA7261, 556 - 82 SX200 1505-138, ADH-8512-7 317 - 82 ADC-HX12BMC • 386 323 - 5 

DVR-8 602 - 63 
EA7316 556.182 1515 - 4 ADH-8512-8 317 - 81 ADC-HX12BMM • 386 DAC-HK12DGC • 390 EA7317 556 -183 AuH-8516-11 318 - 43 318 - 97 DAC·HK12DM • 390 Electronic Arrays 
EA8308A 11 142- 13 

ADH-85' 6-1 2 318 - 42 ADC·HX128MR • 386 DAC-HK 12DMC • 390 EA8308AC 1022 - 62 
Exar Integrated 

DAC-S-CBI 324 - 14 ADC-HZ12 .. 387 DAC-HK12DMM .. 390 EA1003 1028 - 49 
EA8308Al 1022 - 77 

Systems 
DAC-S-CCD 322 - 98 ADC-HZ12B • 387 323 - 6 EA1004 1028 -106 

EA8316AC 1023 - 78 DAC-U-l1 324 - 52 318 - 91 DAC-HK12DMR • 390 EA1005 1028 -104 
EA8316AL 1023: 82 

XR-CHIP 258 - 28 
DAC-U-12 324 - 51 ADC·HZ128GC .. 387 DAC-HP1168MM 324 - 70 EA1007 1028 - 50 

EA8316E 11 142- 13 
612-157 

HFS-23 546- 31 ADC·HZ12BM .. 387 DAC-HP16B • 391 EA1008 1028 - 86 
EA8316EC 1023 - 40 

XR-Ill-CHIP 258 - 27 
H"S23 564 - 153 ADC-HZ12BMC, * 387 324 - 69 EA1009 1028 - 80 . 612 -158 

EA8316El 1023 - 67 
568 - 10 ADC-HZ12BMM • 387 DAC·HP168MC .. 391 EA1012 1028 - 63 

EA8380FP 1512- 29 
XR-S200 597 - 57 

568 - 22 316 - 92 DAC·HP16BMM • 391 EA1013 1028 - 61 
EA9255 1511 - 47 

XR1310 557 -145 
HRCDX-14 615 - 4 ADC·HZ12BMR • 387 DAC·HP16BMR • 391 EA1200 1024 - 3 

ER2308AC 1022 - 60 
XR1458 564 - 47 

HRCT-14 615 - 7 ADC-MC8SC 317 - 99 DAC·HP16D .. 391 cAi201 1024 - 2 590- 53 
HRDC-l0 615 ' 5 ADC-MC8BM 317 -100 324 - 54 EA1202 1024 - 5 XR146 567 - 48 
HRDC-14 615 - 6 AM-435-1C 545 -101 DAC-HP16DMC • 391 EA1203 1024 - 4 EMM Semi., Div. of 580 - 19 
HSCDX-l<! 615 - 8 AM-435-1M 545 -102 DAC·HP16DMM • 391 EA1204 1024 - 38 ElectroniC 593 - 9 
HSCT-14 615- 9 586 - 42 324 - 55 EA1205 1024 - 35 Memories & XR1488 331 - 45 
HSDC-l0 615 - 10 AM-450-2 584 - 57 DAC-HP16DMR .. 391 EA1206 1024 - 75 Magnetics XR1489A 335 - 55 
HSDC-14 615 - 11 AM-450-2M 584 - 58 DAC-HU48 320 - 8 EA1208 1024 - 1 XR1524 611 - 2 
HSDC-360 615 - 12_ AM-452-2 586- 6 DAC-HU4BMM 320 - 9 EA1210 1024 - 39 L2114 .1078 XR1558 590 - 6 
HVA-23 546 - 32 ,A.M-452-2M 586 - 7 DAC·HZ128 • 392 EA1212 1024 - 69 1018 - 39 XR205 597 - 48 
H'/A23 564 -152 AM-460-2 579 - 40 324 - 9 EA1221 1024 - 34 M4104AS .1070 597 - 58 

DAC-HZ12BGC • 392 

Arranged aJphanumerically from Jeft to right 

IC MASTER 1978 2125 



Ie MASTER 
Page-Une I Device _ ------I Device 1---Exar Integrated 

Systems (cont 'd) 

XR210 6· 59 
59 9· 

XR210M ::i" ,,6 
9· 

XR21S 59 6· 
XR215M 59 6 -
XR2200 34 6· 
XR2200M :3 46· 

23 
16 
, ..... 

19 
46 
47 
57 
58 

XR220' 46 -101 
48 - 41 

XR2201M 46-102 
41>, .12 

XR2202 34 6-117 
5 48 43 

XR2202M 3 46 -118 

XR2203 

XR2203M 

XR2204 

XR2204M 

5 48 - 44 

- 5 

5 

3 
5 
3 
5 
5 
5 

46 -
46-
46· 
48 -
46 -
48· 
46· 
48· 
97· 
99 -
05· 

69 
45 
70 
46 
88 
47 
89 
48 
49 
22 
13 

XR4136M 
XR4151 
XR4151C 

I XR4151M 

! XR4194M 
I XR4194MK 
I XR4195 

I XR4202 

XR4202M 
XR4212 
XR4212C 
XR4212M 

XR4558 
XR4739 

XR4739M 
XR555C 
XR555M 
XR556C 
XR556M 
XA567 
XR567C 

XR567M I XR2206 

XR2206C 
XR2206M 

• 1 
5 97 -

I ;~:;. 
50 Fairchiid 

5 
XA220? 5 

5 

11 1 
11 1 

XR2207C 5 
XR2207M 5 
XR2208 6 

, 1 

97· 51 
99 - 23 
97 33 
99 - 24 
05· 13 
31 - ? 
97- 34 
99 - 25 
13 -169 
31 - 2 

XA2208M 6 13 -170 
XR2209C 5 97 - 35 

"AFll1 
I.lAF155 

/iAF155A 
pAF156 
p.AF156A 
p.AF157 
",AF157A 
p.AF255 
"AF256 
p.AF257 

XR2209M 5 
XR2211 5 

5 

97 - 36\P.AF311 
96- 25 
99· 27 jlAF355 

>:.R22~ 1 C 

XR2211M 

• 1 

5 
5 

XR2216 5 
XR2240 11 1 

05 - 13 
96 ~ 27 
96 -136 
96 - 94 
96· 26 
96 - '37 
98· 95 
99- 28 
98· 20 
37· 2 
00-XR2240C 6 62 

XR2240M 6 00- 63 
XR2242C 6 00- 56 
XR2242M 6 00 - 59 
XR2264 6 15 -109 
XR2265 6 15 -110 
XR2271 26· 33 
XR246 S 67- 49 

5 94 - 34 
.XR2524 6 11 ~ 3 
XR25.56C 6 00- 9& 

XR2S56M 6 no - 99 

XR2567 5 98 -105 
XR2567C 5 96 -'45 
XR2567M 96 -146 

98 - 106 
XR3038M 97 - 53 
XR320 6 00 - 44 
XR320M 60 0- 45 
XR3303 5 67 ·163 

5 95 - 11 
XR3403 5 67 ·164 

95 20 
XR346 67 - 50 

94 - 35 
XR3S03 93 - 47 
XR3.503M S 67 -165 
XR35:14 6 ~ ~ ~ 4 
XA400 2 58 - 29 
XA4136C 94- 38 

2126 

jiAF355A 
!lAF35C 
IlAF356A 
I.lAF357 
",AF357A 

I ;:..AF77 , . 

I /lAF771 A 
;.<AF771C 
flAF771E 
p.AF772 
p.AF772A 
MAF772C 
"AF772E 
I.lAF774 
/lAF774A 
jlAF774C 
p.AF774E 
jlA0801AM 
).1A0801CC 
).LA0801E 
.. A0801M 
.. A0802AC 
/lA0802AM 
p.A0802BC 
I.lA0802CC 
HA101 
jiAl0iA 
!1Al0iAM 
IlA102M 
p.Al04 
p.Al04M 
p.A105 
;.tA 1OSM 
;.tAl07M 
p.A1Q8 
flAl08AM 
p.Al08M 
I-'Al09 
IlA109M 

PagHJne I_De_v_ie_e _____ p_age-Une __ !De __ v_Ice _____ p_age.Une__I_Devk:e_' _. _____ Page----:.._Une_1 Device 

593- 56 p.Al10M 17 p.A4558 591 - p.A741AM 
Ip.AtaG 

Pege-Une 1 

609 .. 40 
616· 3 
613· 26 
613· 27 
616· 4 
610·102 
610·105 
608 - 50 
567· 51 
593· 52 
567· 52 
555 -193 
594· 33 
555 ·194 
593 - 54 
591 - 20 
555 ·155 
591· 25 
555 ·156 
600· 4 
600· 5 
600· 81 
600· 82 
598· 92 
596 -134 
598· 93 
596 -135 
6H!- 22 
597· 52 

549- 59 
564 • 67 
578- 19 
572 - 49 
5-'8 - 40 
573 - 16 
576 - 61 
573 - 34 
578 - 20 
578- 41 

578- 62 
550· 45 
550· 49 
585· 19 
572 - 50 
585 " 28 
573· 17 
585· 37 
573· 35 
564 - 88 
579 ;8 
576· 18 
585- 45 
579 - 19 
589· 35 
589 - 13 
591 - 48 
589- 36 
593· 6 
592· 38 
595 - 14 
593 - 7 
321· 2 
321 - 20 
321 - 15 
321· 6 
320· 61 
320 - 62 
320· 38 
320· 14 
581· 19 
564· 8 
575 - 17 

563 - 36 
, 133- 7 

610- 64 
• 133- 7 

609-117 
574 - 48 
566-139 
570 - 33 
574 " 2 

, 133- 7 
601· 63 

563· 21 
p.Al11M 549· 32 p.A555C 600· 6 p.A741C 
;.tA1l6 565· 71 p.A556 600· 83 p.A741EC 

577· 44 p.A702 , 128· 6 p.A741M 
p.A124 567 ·123 p.A702A , 112· 15 p.A742 

593· 27 p.A702C 568· 43 "A742C 
p.A1310 557 ·149 581· 51 p.A746 
p.A1312 557 ·199 p.A702M 568· 44 p.A747AM 
p.A139M 552· 53 575· 52 p.A747C 
IlA1391 560·132 p.A703 , 121· 1 IlA747EC 
IlA1394 560·133 p.A703C 546- 33 p.A747M 
j.\A1458 564 - 48 J.!A703M 546· 34 J.!A748C 

"A1456C 590· 55 J.!A706 554 ·197 IlA748M 
p.A1458CC 591· 52 p.A706 , 121· 4 p.A749 

IlA148 593· 14 , 122- 6 p.A749 
p.A1488 331· 46 p.A709 t 128· B" 
J.!A1489 335· 45 p.A709AM 575· 39 
IlA1489A 335· 56 IlA709C 584· 39 J.!A749C 
p.A1558M 590· 8 p.A709M 580 - 43 p.A7490 
p.A201AM 575· 18 p.A710 , 128· 6 IlA749M 
p.A201M 584· 33 IlA71 OM 549· 18 IlA750 

"A207M 574· 49 p.A711 , 128· 6 IlA753 
J.!A208AM 570· 34 IlA711C 551· 55 
p.A208M 574· 3 p.A711M 551· 28 "A753 
p.A209M 601· 64 IlA714 * 827 
p.A2136 557· 64 p.A714 566· 67 p.A757 
/lA218 577· 45 569· 21 

"A224 567 ·124 ~A714A 566· 54 p.A757 

594· 49 , 569· 1 I "A758 
"A2240 600· 64 p.A714AHM * 627 IlA758 
-,",A233 601 ·116 p.A714C 566· 86 
p.A248 594· 14 569· 43 

"A301A 584 - 11 JlA714CH • 627 
p.A3016AM 547· 54 IlA714E 566· 68 
p.A3018M 547 - 53 569· 23 
IlA302C 563· 46 p.A714EH * 627 
I-'A3026 547 -183 p.A714HM * 627 
p.A3036M 547· 73 p.A715 , 113· , 
p.A304C 610· 36 J.!A715C 568· 20 
J.!A3045M 547·119 584· 29 
IlA3046C 547 ·120 p.A715M 568· 21 
p.A305AC 610· 13 581· 44 
p.A305C 609· 20 p.A7151 * 617 
p.A3054 547 ·184 p.A7151 616· 6 

"A3064 559· 91 p.A7151 PC * 617 
p.A3065 557· 65 p.A719 , 104· 7 

561· 46 p.A720 554· 28 
p.A3067 559 -171 IlA720 , 121- 4 
~A307C 583 - 58 IlA721 554· 61 
p.A3075 557 - 66 "A723 , 133· 7 
.. A3075 , 121- 1 p.A723C 609· 64 

• 121· 4 p.A723M 609· 65 
p.A3076 557· 41 MA724 • 132· 3 
jlA308AC 570 .. 59 J.LA725 • 112- 18 
IlA308C 583· 43 IlA725A 566· 69 
f-lA3086C 547 ·121 p.A725AM 571· 15 
jlA3069 557· 67 p.A725C 576· 4 
p.A3089M 557 - 69 p.A725E 566- 70 
p.A309C 601· 65 p.A725M 572 - 16 
p.A31OC 563 - 27 p.A726C 615-127 
p.A311C 550 - 34 "A726M 615 ·128 

"A318 565 - 72 /oLA727C 545 ·184 
586- 15 p.A727M 545 ·185 

p.A324 567 ·125 p.A73OC 545 - 45 
594· 50 p.A730M 545· 46 

p.A330C 595 - 12 p.A7300 554 ·118 
.. A3301C 567 ·114 p.A7305 555 ·159 

595· 40 p.A732 557 ·146 
p.A3302C 553 - 42 IlA732 , 121· 3 
IlA3303C 567 ·166 p.A733C 546· 35 
p.A339C 553· 7 f-LA733M 546 - 36 
,.A3401C 567 ·105 f-LA7330 554- 29 

595· 45 jlA734C 550· 21 
",A3403 595 - 21 p-A734M 549· 26 
p.A3403C 567 ·167 J.lA739 555 -157 
~lA346 594 - 15 591· 30 
p.A349 594 - 24 f-LA739 , 112· 16 
p.A3503M 567·168 , 121· 4 

593· 48 , 122- 5 
MA376C 609 - 57 jlA7390 558· 61 
.. A381 555 -158 IlA7391 558· 67 
p.A4136C 594 - 39 613 -160 
IlA4136M 593· 57 p.A740 , 113- 5 
p.A4151 * 617 p.A74OC 588· 18 
.. A4151 616- 5 p.A740M 587· 30 
p.A4151HC * 617 p.A741 564 - 24 
jlA4151TC • 617 p.A741 , 113- 4 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

""A7f>9 

p.A759C 

p.A760 
p.A76OC 
p.A760M 
p.A7600 
p.A767 
p.A767 
p.A775C 
",A776 
p.A776 
p.A776C 

p.A776M 

p.A777 

p.A777C 
p.A777M 
p.A78CB 
J.lA78C05C 
p.A78C06C 
p.A78C08C 
f-LA78C08C 
f-LA78C08U1C 
p.A78C1OC 
jlA78Cl0C 
p.A78C12C 
p.A78C12C 
p.A78C12U1C 
p.A78C15C 
IlA78C15C 
p.A78C15U1C 
p.A18C17C 
p.A78C17C 
jlA78C17U1C 
p.A78C18C 
p.A78C18C 
IlA18C18U1C 
p.A78C2OC 
p.A76C20C 
p.A78C20U1C 
p.A78C22 
p.A78C22C 
p.A78C22U1C 
p.A78C24C 
p.A78C24C 
p.A78C24U1C 
"A78C82C 
p.A76C82C 
p.A78C82U1C 

571· 23 
563· 4 p.A76HG 609 - 131 
571· 24 609· ~6 

580 - 531 ,A7'"05 601 -128 1 
, 135· 2 p.A78H12 603· 93 

616· 23 p.A78H15 604· 47 
559 -165 p.A78LOO , 1':13· 7 

589· 25 p.A78L05C 601· 7 
590· 54 p.A78L08C 602 - 64 
569 - 26 p.A78L09C 603· 1 

590· 7 "A78L12C 603· 22 
582· 47 p.A78L15C 603 -102 
581· 26 "A78l1S 604 - 51 
555 ·160 p.A78L24 604 ·121 

, 113· 2 p.A78L26C 601 - 3 

• 113- 3 ,~A78L62C 602· 59 
, 122· 5 p.A78L82C 602 ·123 

589· 31 IlA78MG 609· 37 
591· 54 p.A78MOO , 133· 7 
589· 32 IlA78M05C 601- 41 

• 120· 9 p.A78M05M 601· 42 
546· 37 IlA78M06C 602· 10 
557· 40 p.A78M06M 602· 11 

• 121- 1 /lA78M08C 602- 76 
, 121· 4 p.A78M08M 602· 77 

546·121 IlA78M12C 603· 37 
554· 49 p.A78M12M 603· 38 

, 118· 2 IlA76M15C 603 ·117 
557 ai47 I j.>A78M15M 603 -118 

, , 121· 1 p.A76M20C 604 ·104 
, 121· 4 I ,,~:~~~?~ 604 ·105 

564·117 "I\C e P."fOM<: ...... . 567 - 64 p.A78M24M 605· 9 
577· 10 p.A78S40 * 622 
564·118 p.A78540 611· 6 
567· 65 p.A78S40DC * 622 
582 - 35 p.A78S40DM * 622 

, 120- 6 "A78S40PC * 622 
550· 28 p.A78560 611 • 7 
550· 27 p.A780 559 ·167 

, 133- 7 p.A7800 , 133- 7 
557 ·148 p.A7805C 601· 88 

, 121 - 3 jlA7805M 601. 89 
553· 38 p.A7806C 602· 32 
566· 98 .. A7806M 602· 33 

, 112 - 17 IlA7808C 602· 97 
566· 99 p.A7808M 602- 98 
567· 3 jJA781 559 -158 
590- 43 .. A7812C 603· 66 
567 - 4 /oLA7812M 603· 67 
589- 38 p.A7815C 604· 18 

, 113- 6 .. A7815M 604· 19 
, 113- 7 ;.<A7816C 604· 78 

580- 14 I J,1A7816M 604· 79 
574· 31 p.A7824C 605- 33 
603· 97 p.A7824M 605 - 34 
601- 40 ",A787 559 ·169 
602- 9 p.A768 559 ·170 

* 635 p.A7885 602 -126 
602 - 75 jlA79Eoo • 133· 7 

* 635 jlA79E02 605 - 76 

* 635 p.A7{}E02C 605 - 79 
603 - 10 .. A 79EO!; 605·120 

* 635 p.A79E05C 606· 2 
603 - 36 jlA79G 610- 46 

* 635 p.A79MG 610- 43 

* 635 p.A79M05C 605· 87 
603 ·116 I p.A79M06C 606- 44 

• 635 IjlA79M08C 606· 74 

• 635 p.A79M12C 607 - 6 
604· 50 .. A79M15C 607· 47 

* 635 IlA79M20C 607 ·105 

• 635 J.lA79M24C 607 ·120 
604· 61 p.A7905C 605 -103 

* 635 "A7906C 606· 54 

* 635 p.A7908C 606- 83 
604 ·103 IlA791 C'" 582· 44 

* 635 IlA7912C 607 - 20 
604 ·119 p.A7915C 607· 61 

* 635 p.A7918C 607· 96 
* 635 IlA1924C 60a - 9 
* 635 j.>A796C 612 98 

605· 7 ,...A796 567 - 99 
* 635 I.lA798C 590· 50 
* 635 ).LA798M 589 - 40 

602·122 p.A8T13C 331 - 17 
• 635 p.A8T13M 331 - 18 
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PRODUCT INDEX 
Device ~ ~ P8ge-Une Device PIIg&-Une Device Page-Une Device Page-Line Device Page-Une 

Fairchild (cont'd) F100415FC .1128 F10502 I 217 -103 F40097BC 204 -140 F4044BM 211 -160 F4539BC 212 -187 
F10080 219- 91 F10503 217 - 96 F40097BM 204 -141 F4046BC 215- 10 F4539BM 212 -188 

~8T14C 335· 25 F10100 217- 48 Fl0504 216-163 F40098BC 205 - 33 596- 53 F4553BC 207· n 

JLA8T14M 335 - 26 Fl0101 217 - 85 Fl0505 217- 75 F40098BM 205 - 34 F4046BM 215- 11 F4553BM 207 - 24 

p.A8T23C 331 - 29 Fl0102 217-102 F10506 217 - 38 F4011BC 209 -163 596- 54 F4555BC 207 -189 

~8T23M 331· 30 Fl0l03 217- 95 F10507 217- 2 F4011BM 209 -164 F4047BC 213- 35 F4555BM 207 -190 

~8T24C 335· 14 Fl0104 216-162 F10509 217 - 64 F4012BC 209· 97 F4047BM 213- 36 F4556BC 208- 7 
p.A8T24M 335 - 15 F10105 217 - 74 F10510 217- 14 F4012BM 209· 98 F4049BC 204 -182 F4556BM 208 - 8 
ILA9638C 333 - 54 Fl0106 217 - 37 Fl0511 217- 26 F4013BC 208 - 99 F4049BM 204 -183 F4557BC 214 -162 
p.A9638M 333· 55 Fl0107 217- 1 F10513 . 216 -172 F4013BM 208 -100 F4050BC 204-110 1028 - 68 

CC010l 613- 59 Fl0109 217- 63 F10514 ,218 -165 F4014BC 214-40 F4050BM 204 -111 F4557BM 214 -163 

CC0110 613· 55 Fl0110 217- 12 Fl0515 219- 6 1027 -113 F4051BC 314· 97 1028- 66 

CC0121 613- 65 F1011l 217- 24 Fl05l6 218-166 F4014BM 214 - 41 F4051BM 314 - 98 F4582BC 204 - 51 

CC0131 613- 61 Fl01l3 216-171 F10517 217·145 1027 -123 F4052BC 314· 41 F4582BM 204· 52 

CC0201 613·104 Fl0114 218-163 Fl0518 217·123 F4015BC 214- 21 F4052BM 314 - 42 F4583BC 215 -108 

CC0202 613-105 Fl0115 219- 5 Fl0519 217 ·113 F4015BM 214- 22 F4053BC 310-105 F4583BM 215 -109 

CC02ll 613-107 F10116 218·164 Fl0521 217-135 F4016C ' 308 - 92 F4053BM 310-106 F464 .1083 

CC0311 612- 66 Fl0117 217-144 Fl0523 216-113 F4016M 308- 93 F4066BC 308- 58 1010 - 45 
CC0321 612· 68 Fl0118 217-122 Fl0524 218-153 F40160BC 206- 77 F4066BM 308- 59 1025 - 41 

1010- 34 Fl0119 217·112 F10525 218-140 F40160BM 206- 78 F4067BC 315 - 94 F464ADC .1083 
1024- 61 Fl0121 217 -134 F10530 . 217-156 F40161BC 205-174 F4067BM 315- 95 F464DC .1083 

CCD450 1025- 29 F10123 216-112 F10531 216-123 F40161BM 205 -175 F4068BC 209- 75 F4702BC 215 - 55 
CCD450A 1010- 36 F10124 218-152 Fl0532 217 -191 F40162BC 206 - 94 F4068BM 209- 76 .349 -108 

1025- 28 Fl0125 218-139 Fl0533 217-164 F40162BM 206 - 95 F4069UBC 205- 6 1504 -141 
1025· 30 Fl0130 217 -155 Fl0534 218- 6 F40163BC 205-191 F4069UBM 205- 7 F4702BM 215 - 56 

CCD450B 1010- 37 Fl0131 216-121 Fl0535 216-150 F40163BM 205 -192 F4070BC 210- 55 349 -109 
CC0451 1025- 31 Fl0132 217-190 Fl0536 216- 54 F40178C 206-130 F4070BM 210- 56 1504 -142 
CC0451A 1010- 38 Fl0133 217 -163 F10541 218-124 F4017BM 206-131 F4071BC 210-144 F4703BC 212- 25 

1025 - 32 Fl0134 218· 5 Fl0553 217-174 F40174BC 208 -153 F4071BM 21'0-145 1504-134 
CCD451B 1010· 39 Fl0135 216-149 F10558 218 ·109 F40174BM 208 -154 F4072BC 210-113 F4703BM 212- 26 
CC0460 1025 - 40 Fl0136 216· 53 Fl0559 218-115 F40175BC 208 -122 F4072BM 210-114 1504 -135 
ECl • 107- 8 Fl0137 216- 70 Fl0560 219 - 35 F40175BM 208 -123 F4073BC 209- 32 F4704BC 204- 84 
ECl-Array 220 - 17 Fl0141 218-123 F10561 216- 87 F4018BC 207 -104 F4073BM 209 - 33 1504 .123 

258- 30 1026- 58 Fl0562 216- 78 F4018BM 207 -105 F4075SC 210-127 F4704BM 204- 85 
Formulator .1594 Fl0145 1010-116 Fl0564 218 - 89 F4019BC 210. 6 F4075BM 210-128 1504 -124 

1504 - 58 Fl0145AC 218· 26 Fl0565 219 - 22 F4019BM 210- 7 F4076BC 208 -134 F4705BC 204- 87 
FCBQ801 556·111 Fl0153 217 -173 Fl0566 216- 39 1026- 72 F4076BM 208 -135 1504 -119 
FCM7040 554 - 92 F10158 218-108 F10568 217-1'78 F40192BC 206 -152 F4077BC 210- 92 F4705BM 204- 88 
F03467 547-114 F10159 218-114 Fl0570 219- 29 F401928M 206 -153 F4077BM 210 - 93 1504-120 
F03468 547-115 Fl0160 219· 34 F10571 216·103 F40193BC 206 - 30 F4078BC 210 -168 F4706BC 212- 28 
F03724 547 - 92 Fl0161 216 - 86 Fl0572 216- 96 F40193BM 206· 31 F4078BM 210 -169 1504-137 
F03725 '547· 93 Fl0162 216· T! F10573 2~8 - ~3 F(O~94BC 2~4 - S r4~S16C 20il- 50 F4706BM 212- 29 
F10000 1026- 54 Fl0164 218- 88 Fl0574 218- 99 1026- 80 F4081BM' 209 - 51 1504 -138 
F10000c 218·119 F10165 219· 21 Fl0575 217-182 F40194BM 214 - 7 F4082BC 209- 18 F4707BC 204- 90 
Fl0000M 218·121 Fl0166 216- 38 F10576 216-138 F40195BC 213-180 F4082BM 209- 19 1504 ',127 
Floo1OC 216- 67 F10168 217 -177 F10579 216- 31 1026- 81 F4085BC 210- 33 F4707BM 20" ' 91 
Floo10M 216- 68 Fl0170 219- 28 Fl0580 216- 5 F40195BM 213·181 F4085BM 210- 34 1504 -128 
Floo101 219-117 Fl0171 216-102 F10581 216- 16 1026 - 73 F4086BC 210- 43 F4708C 1504 -130. 
F1oo102 219-119 Fl0172 216- 95 Fl0586 216-146 F4020BC 205-141 F4086BM 210- 44 F4708M 1504 -131 
Fl00107 219-115 Fl0173 218- 12 F10610 217 - 15 F4020BM 205 -142 F4093BC 215-137 t=;4710BC 212 - 68 
Fl00112 219-103 Fl0174 218 - 98 F10611 217- 27 F4021BC 214- 60 F4093BM 215-138 1011 - 73 
Floo114 220- 9 Fl0175 217·181 Fl0612 217 - 56 1027 -114 F4104BE 214-171 1504-147 
Floo117 219-111 Fl0176 21'6·137 Fl0631 216-124 F4021BM 214 - 61 F4104BM 214 -172 F4710BM 212- 69 
Floo118 219-113 Fl0177 218-134 F16K .1110 1027 -124 F4510BC 206 -154 1011 - 74 
Floo123 219-105 Fl0179 216· 30 F16K·2DC .1110 F4022BC 207 - 82 F4510BM 206 -155 1504-148 
F100130 219-121 Fl0180 216- 4 F16K·3DC .1110 F4022BM 207 - 83 F4511BC 208 - 24 F4720AC 212- 73 
Fl00131 219-107 Fl0181 216- 15 F16K-4DC .1110 F4023BC 209 ·132 325 -175 1012 -107 
F1OO136 219- 99 Fl0186 216·145 F18K-5DC .• 1110 F4023BM 209 -134 F4511BM 208 - 25 F4720AM 212 - 74 
Fl0014C 219- 46 Fl0192 216-118 F16K2 .1110 F4024BC 205 - 97 325 -176 F4720C 212 - 71 
F10014M 219- 47 Fl0210 217- 13 1009-117 F4024BM 205 - 98 F4512BC 213 - 5 1012 ·105 
Floo141 220· 3 Fl0211 217 - 25 F16K3 .1110 F4025BC 211 - 33 F4512BM 213- 6 1504 -153 
Fl00145 219-127 Fl0212 217- 55 1010- 11 F4025BM 211- 34 F4514BC 207 -157 F4720M 212 - 72 
Fl00150 219 -123 Fl0231 216-122 F16K4 .1110 F4027BC 208 -171 F4514BM 207 -158 1012 -106 
Floo151 219·109 Fl0405C 218- 49 1010- 24 F4027BM i 208-172 F4515BC 207 -173 1504-154 

IF1oo155 220- 1 1011·110 Fl6K5 .1110 F4028BC 207 -125 F4515BM 207 -174 F472~BC 212 -108 
Fl00158 220- 5 F10410C 218- 54 1010- 29 F4028BM 207 -126 ;F4516BC 206 - 32 F4721BM 212 -109 
Floo16C 216- 48 1012- 15 F2708 .1093 F4029BC 207 - 62 iF4516BM 206 - 33 F4723BC 212 - 15 
Floo16M 216· 49 Fl0411C 218· 55 F2708DC .1093 F4029BM 207 - 63 F4518BC 206-110 F4723BM 212- 16 
Fl00160 220- 13 1012- 18 F2901A 1516- 4 F4030BC 210- 53 F4518BM 206·111 F4724BC 21'1 -118 
Floo163 219-131 Fl0414 1012- 10 F2901AC 224 -160 F4030BM 210· 54 F4519BC 210- 8 F4724BM 211 -119 
F1oo164 219 -133 F10415 .1128 1507 - 7 F4031BC 214 -141 210- 94 F4725BC 212 - 58 
Floo165 220- 15 218· 70 F2901 AM 224-161 F4031BM 214-142 212 -174 1504·15Q. 
Floo168 219- 97 F10415A .1128 1507 - 8 F4034BC • 214 - 91 F4519BM 210· 9 F4725BM 212 - 59 
F1oo170 219-101 218- 71 F400tBC 211- 60 F4034BM 214 - 92 210 - 95 1504 -151 
F1oo171 219-135 F10415AC .1128 F4oo1BM 211 - 61 F4035BC 213-161 212 -175 . F4726BC 1504 -156 
Floo179 219- 95 1015- 48 F4oo14AM 215-115 1026 - 79 F4520BC 206- 10 F4726BM 1504 -157 
Fl00181 219- 93 F10415C .1128 F4oo14BC 215·114 F4035BM 213-162 F4520BM 206- 11 F4727 558 ·125 
F100194 220- 7, 1015- 62 F4002BC 21,· 5 1026- 71 F4522BC 206 -181 I F4731 BC 214 -159 

220- 11 F10415DC .1128 F4oo2BM 211 - 6 F4040BC 205 ·119 F4522BM 206 -182 1028 - 77 
Floo414 1012- 9 F10415FC .1128 F4006BC 214-1.18 F4040BM 205 -120 F4526BC 206 - 59 F4731BM 214·160 
F100415 .1128 F10416 218- 81 F4006BM 214 -119 F4041BC 205 - 81 F45268M 206 - 60 1028· 78 

219-129 F10416C 1003 - 57 F4oo7UBC 205 - 62 F4041BM 205 - 82 F4528BC 213- 45 F4734BC 208· 26 
F100415A .1128 F10470 .1125 F4oo7UBM 205 - 63 F4042BC 211 -140 F4528BM 213- 46 325- 19 

218- 72 F10470C *'125 F4008BC 204- 5 F4042BM 211 -141 F4531BC 215 -101 F4734BM 208 - 27 
F100415C .1128 1018· 70 F4oo8BM 204- 6 F4043BC 211 -178 F4531BM 215 -102 325 - 20 

1015- 61 F10470DC .1125 F400858C 204 - 60 F4043BM 211 -179 F4532BC 215- 31 F4735BC 212-1~1 

F100415DC .1121 Fl0501 217- 86 F40085BM 204 - 61 F4044BC 211 -159 F4532BM 215 - 32 1504 -159 

Arranged alphanumerically from left to right. 
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Ie MASTER 
Device page-Une Device Page-Line 

-F-al-'r-C-h-ild-(-C-o-n-t'-d-) - I TBA9·-9-0----55-9---17-7 

TOA1170 56, ·144 

F47358M 

F4736BC 
F4736B~J, 

F68Al0 
F6800 

1=6802 
F6810 
F6820 
F6840 
F68448 
F6846 
F6850 
F6854 
F6860 
F8 

F9409 
F05000 
F95002 
F95003 
F95004 
F95010 

I ~:~~~~ F95101 
F95i02 
F95,03 
F95105 
F951 06 
F95107 
F95109 
F95,,0 
F95111 
F95115 
F95,,6 
F95124 
F95130 
F95231 
MA.CROLOGIC 

M4027 
M4027-2 

M4027-3 

M4027-4 

M4027-5 

M4027DC 
M4027DM 
M4027FC 
SH0002C 
SH013C 
SH013M 
SH0323 
SH2001C 

SH2001M 

SH2002C 

5H2002M 

SH2200C 

$H2200M 

SH3002C 
SH3002M 
TAA630 
T8A510 
T8A520 
T8A540 
T8A560 
T8A64~ 

T8A800 
T8A810 
T8A820 
TBA920 
TBA970 

2128 

212 - 162 TDA2002 
1504 -160 

212 - 139 TDA2002A 

212 140 
1509 -134 
1509 - 28 
~5~6· 3 
1509 - 35 
1509 -133 
1509 -107 
1509 - 70 
1509 - 99 
1509 -140 
1509 - 88 
1509 - 94 
1509 67 
1504 - 25 
1516 -

11 148-
1516 - 4 

2
'
9 - 83 

219 - 69 
219 - 73 
219 - 65 
219 - 51 
219 - 42 
219 - 53 
219 - 79 

219 - 75 
219 - 71 
219 - 63 

.219 - 57 
219 - 67 
219 - 59 
219 - 61 
219 - 89 
219 - 87 
219 - 85 
219 - 81 
219 - 55 

1517 -
,517· 
.1118 
.1118 
1008 - 56 
.1118 
1008 - 77 

TDA2002AH 
TDA2002H 
TDA2002V 
TDA2510 
TDA252' 
100142 
l1COiC 

l1C05C 

l1C05M 

11C06G 

l1C24C 

llC44C 

l1C58G 

l1C70C 

l1G83 

11C84 

l1C90C 

llegOM 

l1C91C 

l1C91M 

21L02F 
21LQ2H 
21L021 
211022 
2102F 
2102FM 
2102H 

.1118 2102HM 
1009- 4- 2102LF 
.1118 2102lH 
1009 - 57 
.1118 
.1118 
.1118 

545 - 26 
343 - 30 
343 - 31 
601 -'17 
234 - 1 
344 -183 
234 - 2 
344 -184 
234 - 3 
344 -185 
234 - 4 
344 -186 
234 - 5 
344-187 
2:14- 6 
344 -188 
310 - 37 
310 - 38 
559 -172 
559 -173 
559 -174 
559-175 
559 -176 
554 -124 
554 -198 
554 -199 
554 -125 
560 -134 
546 - 38 
561 -159 

2102LHM 
210211 
2102L1M 
210212 
2102l2M 
21021 
21021M 
21022 
21022M 
2114 
2114·2 
2114-3 
2114C-3 
2114L 
2114L-2 
::>533 
2704 
2708 

2708-1 

3257 
3258 
3260 
3262A 
32628 
3341 

3341A 
3342 
3346 
3347 
3348 
3349 
3351 

• 643 
555 -

• 643 
555 -

• 643 
• 643 
* 643 

559 178 
559 -179 

2' 9 - '25 
220 - 80 
259 -190 
2;:>0 - ~1 

258 -188 
220 - 22 
258 -189 
220 - 45 
259 -182 
251· 80 
597 - 65 
255 - 86 
596· 40 
220 - 88 
597 - 10 
220 - 38 
259 -184 
220 - 36 
596 -193 
596 - 85 
220 - 33 
259 - 79 
596 -175 
220 - 34 
259 - 80 
596 -176 
220 - 30 
259 - ,0 
596 -158 
220- 31 
259 - 11 
596 -159 

1016-108 
1016 - 80 
1017 - 23 
1017 - 65 
1016 -105 
,016 -106 
1016 - 76 
1016 - 77 
,016 -107 
1016 - 78 
1016- 19 
1017 - 21 
1017 22 
1()17 - 62 
1017 - 64 
1017 19 
1017 - 20 
1017 - 60 
1017 - 61 
1018 - 41 
1017 - ,00 
1018· 
1018 -
1018 - 42 
1017 -10: 
1029 - 70 
'005 - 95 
.1093 
1006 ': 0 
.1093 
,006·101 
999· 33 
999· 19 
999 - 5' 
559 ·115 
559 -116 

,001 - 76 
1028 - 81 
1001 - 79 
1028 - 79 
1029 - 42 
1028 - 89 
1028- 54 
1028 - 55 

11 140 - ,9 

Device 
1---.... 

Page-Line Device Page-Line I Device ____ page-Line 

1
3351 

' 

1

33512 
3355C 
3357-, 
3357-2 
3383 

I 
34015BC 
34015Btvl 
3508 

I 3512A 

1

351.4. '.91 3514192 
351519 
3515'92 
3516 
3524A 
3538-1 
3538-2 
3538F 
3539 
3539-1 
3539-2 
3542 

I 35581 

1

35582 
3705 
3708 
3814C 

1

3815 
3816 
3817 

3843 

3843-1 DC 
3843-1DL 
3843-1DM 
3843-2DC 
3843-2DL 
3843-2DM 
3843-3DC 
3843-3DL 
3843-3DM 
3850 

3850DC 
385GM 

3850PC 
3851 

38!ilADC 
3851APC 
3851M 

3851XDC 
3851XPC 
3852 

3852DC 
3852PC 
3853 

3853DC 
3853M 
3853PC 
3854 

3854DC 
I 3854PC 
I 3856 

1

,38S6DC 
3856PC 

13857 

3857DC 
3857PC 
3861 

3861M 

1 

3861XDC 
3861XPC 
3870 

,00
' 

- 74 
1001 - 72 
1029 - 75 
1028 - 95 
1028 - 91 
1024 - 36 
1026 - 93 
1026 - 98 
1022- 70 
1000 - 22 
10~1 - 80 
102, - 87 
1021 - 75 
1021 - 76 
1023 - 42 
1016 - 64 
1014 - 56 
1014 -123 
1014 - 6 
1015 - 41 
1015 - 37 
,015 39 
1016- 51 
999 - 20 
999 - 21 
315 - 36 
315 - 45 
259 - 174 
258 - 57 
258 ·153 
556 -184 
557 - 28 

.. 1098 
349 - 31 
349 88 

.1098 

.1098 

.1098 

.1098 

.1098 

.1098 

.1098 

.1098 

.1098 

.1606 
1504 23 
1516 - . 1 
.1606 
.1606 
1504 - 24 
.1606 
.1606 
1504 - 29 
.i606 
.1606 
.1606 
1504· 30 
.1606 
.1606 
.1607 
1504 - 51 
.1607 
.1607 
.1607 
~ 504 54 
.1607 . 
1504 - 55 
.1607 
.1607 
1504· 40 
.1607 
.1607 
.1608 
1504 31 
.1608 
.1608 
.1&08 
1504· 32 
.1608 
.. 1608 
.1609 
1504 - 43 
1504 - 44 
.1609 
.1609 
1504· 36 
1516 -

3871 

4096-3 
4096-4 
4096-5 
4151 
4151HC 
4151TC 
54HOO 
54HOl 
54H04 
54H05 
54H08 
54H09 
54HiO 
54Hl01 
54H102 
54Hl03 
54H106 
54Hl08 
54Hl1 
54H15 
54H183 
54H20 
54H21 
54H22 
54H30 
54H40 
54H50 
54H51 
54H52 
54H53 
54H54 
54H55 
54H60 
54H61 
54H62 
54H71 
54H72 
54H73 
54H74 
54H76 
54H78 
54H87 
54LSOO 
54lS01 
54L502 
54L503 
54LS04 
54LS05 
54LS08 
54L509 
54LSlO 

I " .. ~. ~~ 

I 
O'lL.O> 'VI 

54L5109 
54lS11 

I 54L5112 I 54L5113 

I 
!:~.~;~4 
54LS125 
54LS126 
54L513 
54LS132 
()41.S133 
54L5136 
54LS138 
54LS13"9 
54LS14 
54lS145 
54LS15 
54LS151 
54LS152 
54!..5 1 53 
54LS155 

54LS 156 
54LS157 

54LS 158· 
54LS160 
541 S161 
541_5162 
54LS163 
54LS 164 

54l.5165 
54lS168 
54lS169 

.1609 
1504 - 45 
1009 -
1009· 58 
1009 - 90 

• 617 
• 617 
• 617 

241 ·150 
242 - 96 
226 - 35 
226 -111 
239 - 48 
239 -101 
241 - 46 
235 - 7 
234 -186 
235 - 15 
235 -182 
235 - 25 
238 -143 
238 -188 ' 
223 -116 
240 - 4::> 
2:38 - 98 
240 - 172 
239 -154 
240 -118 
244 - 31 
243 - 137 
242 -193 
243· 82 
243 - 49 
243 -195 
254 68 
254 - 79 
254 - 87 
234 -193 
234 -149 
236 - 64 
236 -182 
236 -116 
235 - 51 
254 - 60 
241 -133 
242 - 66 
245 -146 
242 68 
226 - 19 
226 - 95 
239 - 32 
239. 86 
241 - 30 
236 - 38 
235 - 74 
238 - 126 
235 -157 
235 96 
235 -127 
241 - 88 
225 75 
225 -105 
2'15 -126 
255 156 
239·187 
24~ . 1!)~ 

232 -189 
232 145 
255 -190 
232 - 12 
238 -173 
249 - 202 
249 - 13!J 
249 - 25 

i54LS170 

i 54LS171 

\ 
54lS174 
54LS175 

154LS190 

\

. 54LS191 
54LS192 

I 54L.S193 
1 54 L.S194 

1

\4lS195 -

54LS196 
54LS197 
54LS20 
54LS21 
54LS22 
54LS2~0 

54lS241 

54LS251 
54LS253 
54LS256 
54LS257 
54LS258 
54LS259 
54LS26 
54LS260 
54LS266 
54lS27 
54LS2:9 
54LS280 
54lS283 
54LS290 
54LS293 
54LS295 

54LS298 

54lS30 
54LS32 
54LS33 
54LS352 
54L5353 
54LS365 
54LS366 
54LS367 
54LS368 
54l.S37 
54lS377 
54lS38 
54LS390 
54LS393 
54LS395 
54LS40 
54LS42 
54['S47 
54LS48 
54LS49 
54lS490 
54LS51 

1 

~:~~~: 
54LS670 

54LS73 
I 54LS74 

I 54LS75 
54L.S77 

! '",41.583 

232 -

1 

54LS85 
54L586 

79 54:_S90 
232 -116 
24 7 ~ 66 
248 - SO 
229 -152 
228 - 23 
229 - 201 
227 159 
253 - 57 

1027 - 66 
?53 - • 6 

230 -173 
228-175 

54LS92 

1 

"4LS93 
54LS95 

54S00 
I 54S02 

I

, 54S03 

54804 
54805 

, 54$08 

\

54509 
54S10 

11 Indicates page number In Application Note Directory 
• Indicates additional data IS proVided on the page noted 

247 - 50 
1010 - 60 

237 - 29 
237 -189 
237 - 64 
230 - 82 
<:'28 - 92 
230 -139 
228 - 1 50 
2(12 - '0 

251 -122 
1025 -115 
229 - 93 
22/ -107 
240 - 29 
238 - 82 
240 -157 
256 -117 
332 - 51 
256 -149 
332 - 19 
250 - 56 
249 - 63 
246 - 32 
248 ·119 
248 - 86 
246· 24 
242 ·174 
245 - 75 
244 -181 
245 ·101 
246 -174 
255 - 30 
223 - 60 
229 - 33 
227 - 37 
252 36 

1025 ·117 
237 -134 
248 -178 
239-138 
245 - 19 
245-186 
249 - 90 
249 - 97 
225 -140 
226 -159 
225 142 
226 -161 
242 - 2 
238 - 56 
242 ·152 
230 - ,37 

227 62 
252 - 51 
240 - 102 
231 ·163 
325 _'0 7 

325 - 40 
325 - 79 
230 - 40 
243-160 
243 - 32 
243 17" 
241· 

1010 - 81 
2313· :Ji3 
n6 166 
2413 -146 
246 -113 
223· 58 
225 - 13 
244 - 99 
229 - 31 

231 - 11 
227 - 35 
251 -174 

1025 -111 
241 - 167 
245 - 173 
242·1' :l 
<'26· 5;3 
226 -127 
239· 56 
239 -103 
241·· 63 

Device 

545109 
I 54S~ 1 

54S112 
54S113 
54S114 
54S132 
548ijj 
545134 
548135 
54S138 
548139 
548140 

54S15 
548151 
545,53 
54S157 
54S158 
545167 
545174 
54S175 
54S181 
54S182 
54S~ 94 
545195 
54S20 
54S22 

.54S251 
54S2!lJ 
545257 
548258 
54S30 
54832 
54S40 
1)4S51 

54564 
54S65 
54514 
54S86 
5400 
5401 
5402 
5403 
5404 
5405 
5406 
5407 
')408 
5409 
5410 
54104 
54105 
54107 
5411 
54116 
5412 
1)4121 

54122 
54 123 
54125 
54126 
54 1 3 
54132 
5414 
')4; 45 
54150 
54151 
541 c,~ 

54153 
54154 
')4155 
54156 
54157 
5416 
54160 
54161 
54162 
54163 
54164 

54165 

')4166 

54167 
5417 

54'70 

Page-Line 

235 - 90 
238 159 
2~i5 -171 
235 -110 
235 -144 
255 -171 
239 -190 
239 -176 
244 -198 
:;::)3 - 4 
232 167 
234 -106 
333 - 27 
238 -196 
250 20 
249 - 45 
247 - 188 
248 - 70 
254 -134 
238 -
237· 86 
224 - 66 
224 -117 
2&:.'I 07 

251 - 143 

240 62 
I 240 - 187 

250· 76 
24~ 84 
248 -140 
248 ·105 
i.H-169 
?45· 35 
240 138 
243 -150 
243 - 97 
243 ·108 
236· 198 
244 - 125 
241 103 
242· 22 
245 119 
242 - 24 
225 -186 
226 - 66 
233··153 
233 -115 
.!39· 10 
239 63 
240·202 
234 119 
234·121 
235 - 200 
?38 -114 

246 - 83 
241 - 74 
250· ~ 20 
250 - 163 
251 41 
225 - 58 
225 - 89 
255 -106 
255·142 
255 - 176 
:?31 187 
250· 93 
249 -174 
249 -120 
248·196 
2:JJ - !:>2, 

232 - 54 
232· 96 
247-128 
2:33· 133 
229 - j 18 
227 184 
229· 118 
227 - 134 
253 - 10 

1027· 63 
190 

'Ut" :n 
253 11 

1027 45 

254·127 
233 97 
247· 30 
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Fairchild (cont'd) 

54i70 
54173 
54174 
54175 
54176 
54177 
54178 

54179 

54180 
54181 
54182 
54190 
54191 
54192 
54193 
54194 

54195 
54196 
54197 
54198 

54199 

5420 
5421 
5422 
5423 
5425 
5426 
5427 
54279 
54263 
54290 
54293 
54298 

5430 
5432 
5437 
5438 
5440 
5441 
5442 
5443 
5444 
5445 
5446 

'5447 
5448 
5449 
5450 
5451 
5453 
5454 
5460 
5470 
5472 
5473 
5474 

5475 
5476 
5477 
5480 
5482 
5483 
5485 
5486 
5490 
5491 

5492 
5493 
5494 

5495 

5496 

5497 
55107 

1010- 58 
237 - 14 
237 -166 
237 - 41 
229 - 57 
227 - 69 
252 - 79 

1025- 81 
252 - 91 

1025 - 83 
255- 4 
224 - 22 
224 - 96 
230- 58 
228 - 68 
230-107 
228 -117 
251 -189 

1025 - 85 
251 - 90 
229 - 59 
227 - 71 
252 -148 

1027 - 9 
252 -133 

1027 - 11 
239 -200 
238 - 71 
240 -148 
245- 61 
245 - 45 
233 -,175 
245 - 85 
246 -166 
223 - 30 
228 -200 
227 - 5 
237 -120 
248- 10 
239-113 
245- :4 

. 241-179 
242 -125 ' 
240- 75 
326 -190 
231 -117 
231 - 75 
231 - 95 
232 - 21 
325 -145 
325 -109 
325· 42 
325 - 77 
244 - 5 
243-117 
243 - 60 
243- 11 
244 - 45 
234 -167 
234 -127 
235-198 
236-141 
246 -122 
246 -124 
236- 81 
246-106 
223 - 2 
223 - 16 
223 - 28 
224 -189 
244 - 69 
228 -198 
253 - 74 

1027 - 90 
230 -189 
227· 1 
252· -65 

1026- 60 
251 -153 

1025· 79 
1025 -109 
252 -106 

1026-106 
254-120 

• 109 - 7 
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55107AM 
55107BM 
55108 
55108AM 
55108BM 
55109 
55109M 
55110 
55110M 
55112M 
55121 
55121M 
55122 
55122M 
55123M 
55124M 
55150M 
55154M 
55207M 
55208M 
55224M 
55225M 
55232M 
55233M 
55234M 
55235M 
55238M 
55239M 
5524M 
5525M 
5528M 
5529M 
55325M 
55326M 
55327M 
5534M 
5535M 
5538M 
5539M 
55450AlB 
5540tA/8 

, 55452A 

55453A1B 
55454A/B 
55460 
55461 
55462 
55463 
55464 
55470 
55471 
55472B 
55473B 
55474 
7151 
7151PC 
74HOO 
74HOl 
74H04 
74H05 
74H08 
74H09 
74H10 
74Hl01 
74Hl02 
74Hl03 
74Hl06 
74Hl08 
74Hl1 
74H15 
74H183 
74H20 
74H21 
74H22 
74H30 
74H40 
74H50 
74H51 
74H52 
74H53 
74H54 
74H55 
74H60 
74H61 
74H62 
74H71 
74H72 

337 - 58 
338 - 29 

, 109 - 7 
338 - 14 
338 - 39 

• 109- 7 
334 - 6 

• 109-334 - 19 
334 - 30 

• 109 - 7 
331 - 19 

• 109-
335 - 27 
331 - 31 
335 - 16 
331 - 4 
335'- 35 
337 - 41 
337- ,51 
347- 13 
347- 14 
347 -122 
347-123 
347 - 97 
347 - 98 
347 -112 
347-113 
347- 11 
347 - 12 
347 - 74 
347 - 75 
344 - 35 
344 - 18 
344 - 24 
347 -120 
347 -121 
347-149 
347-150 
344 - 72 
344- 73-
345- 1 
345 -100 
345 -169 
344 - 74 
344 - 75 
345- 2 
345-101 
345-170 
344 - 76 
344 - 77 
345 ~ 3 
345.-102 
345 -171 

* 617 
* 617 

241 -151 
242- 97 
226 - 36 
226 c l12 
239 - 49 
239 -102 
241: 47 
235 - 8 
234 -187 
235- 16 
235 -183 
235 - 26 
238 -144 
238 -189 
223-117 
240 - 46 
238 - 99 
240-173 
239 -155 
240-119 
244 - 32 
243 -138 
242-194 
243 - 83 
243 - 50 
243 -196 
254 - 69 
254 - 80 
254 - 88 
234 -194 
234 -150 

74H73 
74H74 . 
74H76 
74H78 
74H87 
74LSOO 
74LSOl 
74LS02 
74L503 
74L504 
74L505 
74L508 
74L509 
74LS10 
74L5107 
74L5109 
74L511 
74L5112 
74L5113 
74LSl14 
74L812 
74L8125 
74L8126 
74L813 
74L8132 
74L8133 
74L8136 
74L8138 
74L5139 
74L814 
74L8145 
74LS15 
74L8151 
74L8152 
74L8153 
74L8155 
74L8156 
74L8157 
74L8158 
7AL8160 
74lS161 
74L8162 

-74LSl63 
74LSl64 

74L8165 
74L8168 
74LS169 
74L8170 

74L5173 
74L:8174 
74L8175 
74L5181 
74LS190 
74L8191 
74L8192 
74L8193 
74L8194 

74LS195 

74LSl96 
74LS197 
74LS20 
74L821 
74LS22 
74LS240 

74L8241 

74L8251 
74LS253 
74LS256 
74L8257 
74LS258 
74L8259 
74LS26 
74LS260 
74L5266 
74LS27 
74L8279 
74L828 
74L8280 
74L5283 
74LS290 
74L8293 

236- 65 
236 -183 
236 -117 
235 - 52 
254 - 61 
241 -134 
242 - 67 
245 -147 
242 - 70 
226 - 20 
226 - 96 
239 - 33 
239 - 8i 
241 - 31 
236 - 39 
235 - 75 
238 -127 
235 -158 
235 - 97 
235 -128 
241 - 89 
225 - 76 
225 -106 
255 -127 
255 -157 
239 -188 
244 -152 
232 -190 
232 -146 
255 -191 
232 - 13 
238-174 
249 -203 
249 -137 
249 - 26 
232 - 80 
232 -117 
247 -167 
248- 51 
229 -153 
22th ~ 
229 -202 
227 -160 
253 - 58 

1027 - 67 
253- 7 
230-174 
228 -176 
247- 51 

1010- 61 
237 - 30 
237 -190 
237 - 65 
224 - 49 
230 - 83 
228 - 93 
230-140 
228-151 
252 - 11 

1025 -114 
251 -123 

1025-116 
229- 94 
227 -108 
240- 30 
238 - 83 
240-158 
256-118 
332 - 52 
256-150 
332 - 20 
250 - 57 
249 - 64 
246 - 33 
248 -120 
248 - 87 
246 - 25 
242 -175 
245 - 76 
244 -182 
245 -102 
246 -175 
245 -149 
255- 31 
223- 61 
229 - 34 
227 - 38 

74L5295 

74LS298 

74L530 
74L532 
74L533 
74L5352 
74L8353 
74L8365 
74L5366 
74L8367 
74L5368 
74L537 
74L5377 
74L538 
74L8390 
74L5393 
74L5395 
74L540 
74L542 
74L547 
74LS48 
74L549 
74L541}0 
74L551 
74L554 
74L555 
74L5670 

74L573 
74L574 
74L575 
74L877 
74L883 
74L585 
74L586 
74L590 
74L592 
74LS93 
74lS9'5 

74500 
74502 
74503 
74504 
74505 
74508 
74809 
74510 
745109 
74511 
748112 
745113 
748114 
74S132 
745133 
745134 
748135 
748138 
74$139 
74$140 

74815 
748151 
745153 

, 745157 
745158 
745167 
745174 
745175 
74$181 
745182 
745194 
745195 
74$20 
74522 
745251 
748253 
748257 
748258 
74530 
74532 
74S40 
74851 
74864 
74S65 

252 - 37 
1025 -118 
237 -136 
248 -179 

'239 -139 
245 - 20 
245 -187 
249 - 91 
249 - 98 
225 -141 
226 -160 
225 -r~3 
226 -162 
242 - 3 
238 - 57 
242 -153 
230 - 38 
227 - 63 
252 - 52 
240 -103 
231 -164 
325 -108 
325 - 41 
325' 80 
230- 41 
243 -161 

74874 
74886 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
74104 
74105 
74107 
74109 
7411 
74116 
7412 
74121 
74122 
74123 
74125 
74126 
7413 

243 - 33 74132 
243-180 . 7414 
247 - 78 

1010- 82 
236 - 37 
236 -167 
246 -147 
246-114 
223 - 59 
225- 14 
244 -100 
229 - 32 
231 - 14 
227 - 36 
25~ .1'75 

1025-112 
241 -168 
245 -174 
242 -114 
226- 54 
226 -128 
239 - 57 
239 -104 
241 - 64 
235- 91 
238 -160 
235 -172 
235-111 
235 -145 
255 -172 
239 -192 
239 -177 
244 -199 ' 
233- 5 
232 -168 
234 -107 
333 - 28 
238 -197 
250- 21 
249 - 46 
247 -189 
248- 71 
254-135 
238- 8 
237 - 87 
224 - 68 
224-118 
252 - 28 
251 -144 
240- 63 
240 -188 
250 - 77 
249 - 85 
248 -141 
248 -106 
239 -170 
245 - 36 
240-139 
243-151 
243 - 98 
243 -109 

74141 
74145 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 

1
7416 
74160 ' 
"'f.,,!,~. 

74162 
74163 
74164 

74165 

74166 

74167 
7417 
74170 

74173 
74174 
74175 
74176 
74177 
74178 

74179 

74180 
74181 
74182 
74190 
74191 
74192 
74193 
74194 

Z4195 
74196 
74197 
74198 

74199 

7420 
7421 
7422 
7423 
7425 
7426 
7427 
74279 
74283 

Arranged alphanumerically from left to right. 

. page-Une DeVice 

-----------------
236 -199 ! 74290 
244 -126 74293 
241 -104 74298 
242 - 23 
245 -120 7430 
242 - 25 7432 
225 -187 7437 
226 - 67 7438 
233 -154 7439 
233 - 11 6 7440 
239- 11 7441 
239 - 64 7442 
240 - 203 7443 
234 -120 7444 
234 -122 7445 
235 -201 7446 
235 - 61 7447 
238-115 7448 
246 - 84 7449 
241 - 75 7450 
250 -121 7451 
250 -164 7453 
251 - 42 7454 
225 - 59 7460 
225 - 90 7470 
255 -107 7472 
255 -143 7473 
255 -177 7474 
327 - 10 
231 -188 7475 
250 - 94 7476 
249-175 7477 
249 -121 7480 
248 -197 7482 
233 - 53 7483 
232 - 55 7485 
232- 97 7486 
247 -129 7489 
233 -134 7490 
229-119 7491 

229 -179 
227 -135 
253 - 31 

1027 - 65 
252 -191 

1027 - 34 
253- 12 

1027 - 46 
254 -128 
233 - 98 
247 - 31 

1010 - 59 
237 - 15 
237 -167 
237- 42 
229 - 58 
227 - 70 
252 - 80 

1025 - 82 
252 - 92 

1025 - 84 
255 - 5 
224 - 23 
224 - 97 
230 - 59 
228 - 69 
230 -108 
228 -118 
251 -190 

1025 - 86 
251 - 91 
229 - 60 
227 - 72 
252 -149 

1027 - 10 
252 -136 

1027 - 12 
239 -201 
238 - 72 
240 -149 
245 - 62 
245" 46 
233 -176 
245 - 86 
246 -167 
223- 31 

7492 
7493 
7494 

7495 

7496 

7497 

7.5107 
75107AC 
75107BC 
75108 
75108AC 
75108BC 
75109 
75109C 
75110 
75110C 
75112 
75112C 
75121 

75122 
75122C 
75123 

75124 
75124C 
75150 
75154 
75154C 
75207 
75207C 

75208 
75208C 

75224C 
75225C 
75232C 
75233C 
75234C 
75235C 
75238C 

229- 2 
227- 6 
237 -121 
248- 11 
239 -114 
245 - 5 
241 -180 
242-126 
242 -127 
240- 76 
326-191 
231 -118 
231 - 76 
231 - 96 
232 - 22 
325 -146 
325-110 
325 - 43 
325 - 78 
244 - 6 
243-118 
243- 61 
243- 12 
244 - 46 
234 -168 
234 -128 
235-199 
236 -142 
246 -123 
246 -125 
236 - 82 
246 -107 
223 - 3 
223 - .17 
223 - 29 
224 -190 
244 - 70 

101 ~ - 46 
228 -199 
253 - 75 

230-190 
227 - 1 
252 - 66 

1026 - 61 
251 -154 

1025 - 80 
1025 -110 
252 -107 

1026 -107 
254-121 

• 109- 7 
337 - 59 

, 338- 30 

• 109-
338- 15 
338 - 40 

• 109- 7 
334 - 7 

• 109- 7 
334· 20 

• 109- 7 
334- 31 
331- 20 

• 109- 7, 

• 109- 7 
335 - 28 
331- 32 

11 109- 7 

• 109- 7 
335- 17 
331 - 5 

• 109- 7 
335- 36 

11 109- 7 
337 - 42 
347 -186 

11 109- 7 
337 - 52 
347 -187 
347- 17 
347 - 18 
347 -126 
347 -127 
347 - 99 
347-100 
347 -114 
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1

9L5151M 249 -201 9lS295M 252 35 

75239C 3, 47 -115 , 9LS152C 249 - 133 9lS298C 237 -132 
7524C 347 - 15 9LS152M 249 -134 248 -176 
7525C 347- 16 9LS153C 249- 23 9lS298M 237-133 
7528C 347 - 76j9LS153M 249 - 24 248 -177 
7529C 347 - 77 9LS 155C 232 - 77 9lS30C 239 - 1 36 
75324 344. 10 9lS 155M 232 - 78 9LS30M 239 - 1 37 
75325 344 - 36 9LS156C 232 - 114 9LS32C 245 - 17 
75326C 344 - 19 I 9lS 156M 2:.12 - 11:) 9LS32M 
75327C 344 _ 2519LS157C 247 -164 9LS33C 
7534C 347-124 9LS157M 247-165 9LS365C 
7535C 347 ·125 9LS158C 248 - 48 9LS365',~ 
7538C 347-151 9LS158M 248- 49 9LS366C 
7539C 347 - 152 9LS 160C 229 - 150 9LS366M 
75450 ' 344 - 78 9LS160M 229 ·151 9LS367C 
75451 344 - 79 9LS161C 228 - 2; 9LS367M 
75452 345 - 4 9LS161M 228 - 22 9LS368C 
75453 345-1039LS162C 229-1999LS368M 
7,5454 345 _ 172 9LS 162M 229 ·200 9LS37C 
75460 344· 80 9LS163C 227 -157 9LS37M 
75461 344- 81 9LS163M 227-158 9LS38C 
75462 345 - 5 9LS164C 253 - 55 9LS38M 
75463 345 -104 1027 - 61 9lS390C 
75464 345.173 9LS164M 253 - 56 9lS393C 
754706 344 - 82 1027 - 62 9LS393M 
754718 34"- 83 9LSl68C 230-172 9LS395C 
754726 345 - 6 9LS169C 228 -17419LS40C 
75473B 345 -105 9LS170C 247 - 48 9LS40M 
754748 345-174 9LS170M 247- 49 9LS42C 
75491AC 326-166 9LS173C 237- 27 19L542M 
75491BC 326-167 9LS173M 237- 28 3LS490C 
75491C 326-165 9LS174C 237-187 \9LS51C 
75492AC 326-1079LS174M 237-1889LS51M 
75492BC 326 -108 9LS175C 237 - 62 9LS54C 
75492C 326 - 106 9LS 175M 237 - 63 9L S54M 
78COO • 635 9LS181C 224 - 47 9LS55C 
8T13 ,109- 7 9LS181M 224-489LS55M 
8T'4 , 109 - 7 9LS 190C 230 - 80 9LS670C 
8T23 , 109 - 7 9LS190M 230 - 81 9LS670M 
8T24 , 109 - 7 9LS191C 228 - 90 9LS73C 
9LSOOC 241 -131 9LS191M 228 - 91 9LS73M 
9LSOOM 241-132 9LS192C 230-~37 9LS74C 
9LS02C 245 - 144 9LS192M 230 -138 9lS74M 
9LS02M 245 - 145 9LS 193C 228 - 148 9LS83C 
9LS03C 242 - 64 9LS193M 228-149 9LS83M 
9LS03M 242 - 65 9LS194C 252 - 8 9LS85C 
9LS04C 226 - 17 9LS194M 252 - 9 9LS86C 
9LS04M 226 - 18 9LS 195C 251 - 120 9LS86M 
9LS05C 226 - 93 9LS 195M 251 - 121 9LS90C 
9LS05M 226 - 94 9LS196C 229 - 91 9LS90M 
9LS08C 239 - 30 9LSl96M 229 - 92 9LS92C 

;;45 -18 
:'45 -185 
225 -136 
225 -137 
226 -155 
226 -156 
225 -138 
225 -139 
226-157 
226 -158 
241 -202 
241 -203 
242 -150 
242 -151 
236 - 36 
227 - 60 
227 - 61 
252 - 50 
240-100 
240- 101 
231 -161 
231 -162 
230 39 
243-158 
243 -159 
243 - 30 
243 - 31 
243 -177 
243 -178 
247 - 75 
247 - 76 
236 - 34 
236 - 35 
236 -164 
236 -165 
223 - 54 
223 - 55 
225 - 12 
244 - 97 
244 - 98 
229 - 27 
229 - 28 
231 - 11 

~~:~-- ______ ;~~~i;~ I ~~::-z_.-- :::~:;: I O"ui.... PaQe-line I 
I .--==-:-------Y-- I 
i 93415 .. 1137 I 

I 

9341SA .. 1137 9014M 244 139 93S62M 255 - 37, 
9015C ' 245 - 42 9300C 251 ~ 88 9341 SAC .1137 
9015M 245 - 43 1026 - 29 1015- 51 
90l6e 225 -188 9300M 251 - 89 93415C .1137 
9016M 225-189 1026- 30 

\

' 93415DC' :~~~; 78\' 9017C 226- 68 9301C 231-119 
9017M 
9020C 
S020M 
9022C 
9022M 
902,4C 
9024M 
9109C 
9'109M 
9112C 
9112M 
93HOOC 
93HOOM 
93H72C 
93H72M 
93LOO(; 
93LOOM 
93L28C 
93L28M 
93L412C 

/

93L412M 
93L415 
93L415C 

93L415OC 
93L415DM 
93L41sFC 
93L415FM 
93L415M 

I 
93L415PC 
93L420C 
93L420M 

1 

93L421C 
93L421M 
93L422 

I 
93L422C 

93L422DC 
93L422DM 
93L422FC 
93L422FM 
93L422M 

93L425 

226 70 
235 -193 

236 - 83 
236 - 84 
235 - 59 
235 - 60 
253 -1;'3 
253 -174 
253 -176 
253 -177 

1026- 31 
1026 - 32 
1026 - 33 
1026 - 34 
i025 - 53 
1025 - 54 
1028 - 14 
1028 - 13 
1013 - 27 
1013'· 31 

.1137 
1015 -101 
.1131 
.1137 
.1137 
.1131 
.1137 
1015 -117 
.1131 
1012 - 37 
1012 - 55 
1012 - 95 
1012 - 99 

.1132 
1013 - 29 
:*,1132 
.1132 
.1132 
.1132 
.1132 
Hi13- 32 

I 9301M 

il9302C 
9302M 
9304C 
9304M 
9305C 

9305M 

9307C 
9307M 
9308C 
9308M 

I ~309C 

I 
:~~~~ 
9310M 
9311C 

I 9311M 
9312C 

I 9312M 

1 

~~~~~ 
9314C 

I
' 9314M 

93145C 
93145M 
93l6C 
9316M 
9317BC 
93178M 
9317CC 
9317CM 
93174C 
9318e 
9318M 
9319C 

9319M 

9320C 

9320M 

233 - 21 93415DM .1137 
231 -120 ! 93415FC .1t37 I 
233 - 22 I 93415FM .~ 137 . 
231 -121 I 93415M .1137 I 
231 -122 I 1015 - 79 
223 104 I 9341sPC .. li37,' 

223 -10511 93411 .1151 
227 - 2 ~ 140 - 7 
231 - 54 93411C .1151 
227 - 3 1003 - 64 
231 - 55 93417M .1151 
325 - 44 1003 - 74 
325 - 45 
246- 81 
246 - 82 
249 - 106 
249 -107 
229-116, 
229 -117 
233 - 50 
233 - 51 
249 -148 
249 -149 
250 - 37 
2'i() - 3A 

246-100 
246 ·101 
231 -189 
231 -190 
227-182 
227 -183 
325-111 
325 -112 
325 -147 
325 -148 
237 -168 
254 -145 
254 -146 
230 - 22 

93419C 
93419M 
9342C 
9342M 
93421AC 
93421C 
93421M 
93422 

I 
93422C 

934220C 
93422DM 
93422FC 
93422FM 
93422M 

93425 
93425A 
93425AC 
93425C 

93425DC 
93425DM 
93425FC 
93425FM 
93425M 

256 - 30 93425PC 
230 - 23 93427 
256- 31 
230 - 24 93427C 
256 - 32 

1011 -103 
1011 -105 
224 - 94 
Z24 - 95 

1012 - 26 
1012 - 40 
1012- 64 
.1132 
.1132 
1013 -
.1132 
.1132 
.1132 
.1132 
.1132 
1013 - 30 
.1137 

1015 - 54 
.1137 
1015 - 84 
.1137 
,>1137 
.1137 
.. 1137 
.1137 
1015 - 85 

.1151 
'140- 7 
.1151 
1003- 65 
.1151 

9LS08M ,a~ - al GLS!97C <::.c, - ""'C' ' "C,,),,~'v, IL I 93t.425C jo 1137 ~~~: ~~ I 93427M H)(l1- 7Q 

1021 - ,1 
1021 - 7 
1021 - 37 
1021 - 44 
.1151 

9LS09C 239 - 64 9LS197M 227 -106 9LS93C 
9LS09M 239 - 85 9LS20C 240" 27 9LS93M 
9LS10C 241 - 28 9LS20M 240 - 28 9LS95C 
9LS10M 241 - 29 9LS21C 238 - 80 9LS95M 
9LS109C 235· 72 9LS21 M 238 - 81 9S04AC 
9LS109M 235 - 73 9LS22C 240 -155 9S04AM 
9LS 11 C 238 - 124 9LS22M 240 - 156 9S05AC 
9LS11 M 238 -125 9LS25, C 250 - 54 9S05AM 
9LS112C 235·155 SLS251M 250- 55 9S41C 
9LS112M 235-156 9LS253C 249- 61 9S41M 
9LS113C 235 - 94 9LS253M 249 - 62 9S42C 
9LS113M 235· 95 9LS257C 248 -117 9S42M 
9LS114C 235 -125 9LS257M 248 -118 9000C 
9LS 114M 235 ·126 9LS258C 248 - 84 9000M 
9LSl25C 225 - 73 9LS258M 248 - 85 9001 C 
9LS12SM 225 - 74 9LS259C 246 - 22 9001 M 
9LS 126C 225 - 103 9LS259M 246 - 23 9C02C 
9LS126M 225-1049LS26C 242-1729002M 
9LS13C 255 -124 9LS26M ' 242 - 173 9003C 
9LS 13M 255 - 125 9LS260C 245 - 73 9003M 
9lS 132C 255 -154 9LS260M 245 - 74 9004C 
9LS132M 255 -155 9LS266C 244 -179 9004M 
9LS133C 239 -185 9LS266M 244 -180 9005C 
9LS133M 239-186 9LS27C 245- 99 9005M 
9lS136C 244 -149 9LS27M 245 - 100 9006C 
9LS136M 244 - 150 9LS279C 246 - 172 9006M 
9LS138C 232 -187 9LS279M 246 - 173 9007C 
9LS138M 232 - 188 9LS28C 245 - 148 9007M 
9LS 139C 232 ·143 9LS283C 223 - 56 9008C 
9LS 139M 232 -144 9LS283M 223 - 57 9008M 
9LS14C 255 -, B8 9LS290C 229 - 29 9009C 
9LS14M 255 -189 9LS290M 229 - 30 9009M 
9LS15C 238 -171 9LS293C 227 - 33 g012e 
9LS15M 238 -172 9LS293M 227 - 34 19012M 

227 - 31 
227 32 
25' -172 
251 -173 
226 55 
226 - 56 
226 -129 
226 -130 
239 -110 
239 -111 
242 -190 
242 -191 
234 -115 
234 -116 
234 -117 
234 -118 
241 -105 
241 -106 
241 - 2 
241 - 3 
240 - 2 
240 - 3 
244 - 7 
244 - 8 
244 - 65 
244 - 66 
239 -115 
239 - 1 ~ 6 
243 - 5 
243 - 6 
240 - 77 
240 18 
242 - 26 
242 - 27 

i93L425DC 
93L425DM 
93L425FC 
93L425FM 
93L425M 

93L425PC 
93S00C 

93S00M 

93S05C 
93S05M 
93S10C 
93S10M 
93S12C 
93S12M 
93S137C 
93S137M 
93S16C 
93S16M 
93S194C 
93S194M 
93S41C 
93S41M 
93S42C 
93S42M 
93S43 
93S43C 
93S4:~M 

93S46C 
93S47C 
93S47M 

1015 -102 9321C' 
9321M 
9322C 
9322M 

9324M 

.1137 

.1137 

.1137 

.1137 

.1137 
1016 -
.1137 

I
' 9324C 

8 9328C 

251 -141 
1026- 41 
251 -142 

1026 - 42 
231 - 56 

I 9328M 

9334 
9334C 
9334M 

231 - 57 9338 
229 -172 9338C 

229 - 173 \ 9338M 
250 - 22 9340C 
250 - 23 9340M 
232 -180 I 93404C 
232 -181 I 93404M 
228 - 45 93405C 
228 - 46 93405M 

1026 - 43 93407C 
1026 - 44 93407M 
224 - 69 9341 C 
224 - 70 9341M 
224 - 119 93410AC 
224 -120 93410C 

11 101 - 8 93410M 
223 -186 93411AC 
223-18793411C 
225 - 46 193411 M 
225 - 49 93412C 
225 - 50 I 93412M 

i 

1i Indicates page number In Application Note Directory. 
* Indicates additional data is proVided on the page noted 
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232 - 43 
232 - 44 
247 -126 
247 -127 
224 -191 
224 -192 
253 ·158 

1028 - 22 
253 -159 

1028 - 23 
11 140- 18 

246 - 15 
246· 16 

11 143 - 12 
, 247 - 1 

247 - 1 
224 - 11 
224 - 12 

1011 - 8 
1011 - 9 
1011 - 17 
1011 - 18 
247 - 13 
247 - 14 
224 - 20 
224 - 21 

1012 - 31 
1012 - 59 
1012 - 72 
1012· 32 

93431C 
93431M 
93432C 
93432M 
93436 

93436C 

93436M 

93438 

93438C 

93438M 

9344C 
9344M 
93441C, 
93441M 
93442C 
93442M 
93446 
93446C 

93446M 

93448 
93448C 

1012- 49 93448M 
1012 - 67 
1013 - 25 93450 
1013 - 2tJ I 93450C 

• 140- 7 
.1151 
1004 - 72 
.1151 
1004 - 80 
.1151 

11 140 - 7. 
,.1151 

1005 - 81 
.1151 
1005 - 35 
223 -145 
223 -146 

1021 - 3 
1021 - 9 
1021 - 38 
1021 - 45 
.1151 
.1151 
1004 - 74 
.1151 

m~i ::1\1' 
.1151 
1005 - 45 
.1151 

.1151 I 
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Fairchild (cont'd) 

93450C 
93450M 

93451 
93451C 

93451M 

93452 

93452C 

93452M 

93453 

93453C 

93453M 

93454C 
93454M 
93457C 
93457M 
93458 
93459 
93464C 
93464M 
93467C 
93467M 
93470 
93470C 

93470DC 
934700M 
93470FM 
93470M 

13471 
93471C 

93471 DC 
93471 OM 
93471FM 
93471M 

9348C 
9348M 
93481 
93481 A 
93481B 
9350C 
9350M 
93546M 
9356C 
9360C 
9360M 
9366C 
9366M 
9368C 
9370C 
9374C 
9386C 
9386M 
9401C 

9401M _ 

9403 
9403C 

9403DC 
94030M 
9403M 

9403PC 
9404C 
9404M 
9405A 
9405AC 

1006- 41 
.1151 
1006- 43 
.1151 
.1151 
1006- 42 
.1151 
1006 - 44 
.1151 

11 140-
.1151 
1006- 3 
.1151 
1006- 15 
.1151 

f 140-
.1151 
1006- 4 
.1151 
1006- 21 
1022 - 3 
1022 - 10 
1020 - 30 
1020- 38 
1002 - 2 
1002 - 5 
1022 -
1022 - 11 
1020 - 32 
1020- 41 

.1146 
1018 - 71 
.1146 
.1146 
.1146 
.1146 
1018 - 74 
.-1144 
.1146 
1018 - 72 
.1146 
.1146 
.1146 
.1146 
1018 - 75 
255 - 44 
255· 45 

1008 - 50 
1008 - 46 
1008 - 45 
_ 228-196 
228 -197 
225 - 47 
227 - 4 
230-105 
230-106 
228·115 
228-116 
325 - 23 
325· 99 
325 - 36 
244 -171 
244 -172 
255 - 49 
328· 1 

1504 ·110 
255· 50 
328· 2 

1504·111 
.1613 
.1613 
1001· 58 
1504· 91 
.1813 
.1613 
.1613 
1001· 59 
1504· 82 
.1613 
1504· 83 
1504 - 84 
.1620 
.1620 

224 ·150 

Ie MASTER 1978 

9405AC, 

9405ADC 
9405AOM 
9405AM 

9405APC 
9405C 
9405M 
9406C 

9406M 

9407C 
9407M 
9408 
~408AC 

9408AM 
9408C 

9408DC 
9408M 

9409 
9410C 

941 OM 

9411C 

9411M 
9412C 
9412M 
9414 

9415 

9416 

9417 

9423 
9423C 
9423M 
9440 
95HooC 
95H9OC 

95H90M 

95H91C 

95H91M 
96L02C 
96L02M 
96S02C 
96S02M 
9600C 

9600M 
9601C 
9601M 
9602C 
9602M 
96101 
'96101 C 
96101M 
96106 
9612 
9612C 
9612EC 
9612M 
9613 
9613C, 
9613M 
9614 
9614C 
9614M 
9615 
9615C 
9615M 
9616 

9616E 

224 ·159 '9616M 
1504· 78 
.1620 
.1620 
.1620 

224 ·151 
224 -162 

1504· 80 
.1620 
1504· 77 
1504· 79 
1001· 83 

_ 1504·106 
1001· 84 
1504 -107 
1504· 87 
1504· 88 
.1625 
1504 - 73 
1504. 75 
.1625 
1504· 72 
.1625 
.1625 
1504· 74 
1507· 9 

247 ·ltO 
1011· 5 
1504 ·116 
247 ·111 

1504 ·117 
328· 3 

1504·112 
1504·113 
1504 ·103 
1504·104 
255·101 

1504· 98 
255 ·102 

1504· 99 
255·103 

1504 ·100 
255 ·104 

1504·101 
1001· 81 
1504· 95 
1504· 96 
1512 ·115 
1026· 57 
259· 81 
596 ·177 
259~ 82 
596 ·178 
259· 12 
596·160 
596·161 
251· 16 
251· 17 
251· 33 
251· 34 
250 ·160 
250·161 
250 ·143 
250·144 
251· 18 
251 - 19 
234· 33 
331· 64 
332· 2 
336· 7 

9617 

9617C 
9620C 
9620M 
9621 
9621M 
9622C 
9622M 
9624C 
9624M 
9625C 
9625M 
9626 
9627 
9627C 
9627M 
9628 
9634 
9635 
9636 
9636C 
9636M 
9637 
9637C 
9637M 
9638 
9640 
9640C 

9640M 

9641C 

9641M 

9642C 
9642M 
9643 

9643ARC 
9643ATC 
9643DC 
9643PC 
9643RC 
9643TC 
9644 

96441\RC 
9644ATC 
9644RC 
9644TC 
9645 
9646 
9647 
9648 
9664AC 
9664BC 
9664C 
9665 

9666 

9667 

9668 

3310 43 
11 109· 6 
11 109· 

335· 24 
337· 3 
336· 57 
331· 13 
331· 14 
337· 36 
337· 37 
254· 
254· 
253 ·179 
253 ·180 
340· 37 

f 109 - 7 
337· 33 
337· 34 
340 - 44 

11 109· 7 
11 109·' 7 
11 109· 7 

331· 1 
331· 2 

11 109· 7 
336· 50 
336· 51 

• 109· 7 
11 109· 7 

256· 89 
341· 38 
256· 90 
341· 31 
256· 91 
341· 39 
256 - 92 
341· 32 
341· 44 
341· 35 

• 652 
?~-1"!e 

• 652 
• 652 
• 652 
• 652 
• 652 
• 652 
• 652 

343 ·105 

• 652 
• 652 
• 652 
• 652 

343 ·100 
343 - 32 
344· 52 
344· 58 
326 ·104 
326 ·105 
326 ·103 
346 ·103 
548· 49 
346·119 
548· 50 
346· 71 
548· 51 
346· 90 
548· 52 

f 109· 
333· 11 
333· 13 
333· 12 

Ferranti Electric 

f 109· 7 
337· 21 
337· 22. 

f 109· 7 
333· 16 
333· 17 

f 109· 7 
337· 8 
337· 9 
331· 41 

f 109· 6 
f 109· 7 

331· 42 

ULA 

ZNA1116E 
ZNA134 
ZNPloo 
ZN1034E 

ZN1040E 
ZN1066 
ZN414 
ZN417 

ZN417· 
ZN423 

258· 31 
612 ·159 
319· 15 
559·117 
613 ·142 
600· 51 

11 137· 3 
230 -185 
611 - 5 
554· 30 
565· 85 

, 592 - 5 

592· 24 
565· 87 
614 ·106 

ZN424 

ZN425 
ZN425E 
ZN4258 
ZN458 
ZN459C 

ZN459T 

ZN54Soo 
ZN54S03 
ZN54S20 
ZN54S22 
ZN5400 -
ZN5401 
ZN5404 
ZN5405 
ZN5408 
ZN5409 
ZN541 0 
ZN541 07 
ZN54118 
ZN54119 
ZN5412 
ZN54121 
ZN54122 
ZN54123 
ZN5413 
ZN54150 
ZN54151 
ZN54153 
ZN54154 
ZN54155 
ZN54157 
ZN54161 
ZN54163 
ZN54164 
ZN54165 
ZN54166 
ZN54170 

ZN54174 
ZN54175 
ZN54180 
ZN54181 
ZN54184 
ZN54191 
ZN54192 
ZN54193 
ZN54f94 
ZN54197 
ZN5420 

,ZN5425 
ZN5427 
ZN5428 
ZN5430 
ZN5432 
ZN5437 
ZN5438 
ZN5440 
ZN5442 
ZN5450 
ZN5451 
ZN5453 
ZN5454 
ZN5460 
ZN5470 
ZN5472 
ZN5473 
ZN5474 

ZN5476 
ZN5482 
ZN5483A 
ZN5485 
ZN5486 
ZN5490 
ZN5491 
ZN5492 
ZN5493 
ZN5494 
ZN5495A 
ZN5496 
ZN74S00 
ZN74S03 
ZN74S20 

545· 68 
583· 32 
317 -101 

11 124 - 16 
320 - 105 
614-109 
545 -173 
555 -117 
545 -174 
555 -118 
241 -169 
242·115 
240 - 64 
240 - 189 
241 -107 
242 - 28 
225 - 190 
226- 71 
239 - 12 
239 - 65 
241 - 4 
236- 3 
246-191 
246 -193 
2,41 - 76 
250 -122 
250 - 165 
251 - 43 
255 - 108 
250· 95 
249 -176 
248 - 198 
233 - 54 
232 - 56 
247 -130 
227 - 186 
227 -136 
253 - 32 
252 -192 
253 - 13 
247 ·32 

1010 - 62 
237-169 
237 - 43 
255 - 6 
224 - 24 
255 - 60 
228 - 70 
230-109 
228-119 
251 -191 
227 - 73 
240- 5 
245 - 47 
245 - 87 
245 -121 
239 -117 
245· 6 
241 -181 
242 ·128 
240·, 79 
231·123 
244- 9 
243 -120 
243- 62 
243- 13 
244 - 47 
234-169 
234 -129 
235 -202 
236 -143 
246 - 126 
236 - 85 
223- 18 
223 - 32 
224 -193 
244 - 71 
229- 3 
253 - 76 
230-191 
227· 7 
252 - 67 
251 -155 
252 - 108 
241 -170 
242-116 
240 - 65 

Arranged alphanumerically from left to right. 

ZN74S22 
ZN7400 
ZN7401 
ZN7404 
ZN7405 
ZN74O'8 
ZN7409 
ZN7410 
ZN74'107 
ZN74118 
ZN74119 
ZN7412 
ZN74121 
ZN74122 
ZN74123 
ZN7413 
ZN74150 
ZN74151 
ZN74153 
ZN74154 
ZN74155 
ZN74157 
ZN74161 
ZN74163 
ZN74164 
ZN74165 
ZN74166 
ZN7417O' 

ZN74174 
ZN74175 
ZN7.4180 
ZN74181 
ZN74184 
ZN74191 
ZN74192 
ZN74193 
ZN74194 
ZN74197 
ZN7420 

ZN7427 
ZN7428 
ZN7430 
ZN7432 
ZN7437 
ZN7438 
ZN744O' 
ZN7442 
ZN7450 
ZN7451 
ZN7453 
ZN7454 
ZN7460 
ZN7470 
ZN7472 
ZN7473 
ZN7474 
ZN7475 
ZN7476 
ZN7482 
ZN7483A 
ZN7485 
ZN7486 
ZN7490 
ZI'I7491 
ZN7492 
ZN7493 
ZN7494 
ZN7495A 
ZN7496 

Fujitsu 

MBM1D41D 

MBM10415 

MBM10415A 

MBM2115E 
MBM2115H 
MBM2115N 
MBM2115Y 
MBM2125E 
MBM2125H 

240 -190 
241 -108 
242 - 29 
225-191 
226 - 72 
239- 13 
239 - 66 
241 -
236 - 4 
246 -192 
246 - 194 
241 - 77 

MBM2125N 
MBM2125Y 
MBM2716 
MBM93415 
MBM93415A 
MB424 
MB425 
MB426 
MB471 
MB485 
MB486 
MB487 

250' - 123 MB488 
250 - 166 MB7017H 
251 - 44, MB7O'42 
255 - 109 
250 - 96 
249-177 
248 - 199 
233 - 55 
232 - 57 
247-131 
227 -187 
227 -137 
253 - 34 
252 -193 
253 - l4 
247 - 33 

10.10- 63 
237 -170 
237 - 44 
255 - 7 
224 - 25 
255 - 61 
228- 71 
230-110' 
228 - 120 
251 -192 
227 - 74 
240'- 4 
2~5 - 48 
245- 88 
245 -122 
239 -118 
245 - 7 
241 -182 
242 -129 
240- 80 
231 -124 
244- 10 
243-119 
243 - 63 
243 - 14 
244 - 48 
234 - 170 
234 - 132 
236- 2 

MB7047 

MB7051 
MB7052 
MB7053 
MB7O'54 
MB7055 
MB7O'56 
MB7057 
MB7O'58 
MB7O'59 
MB7060 
MB7O'71N 
MB7072H 
MB7072N 
MB8101E 
MB81O'1N 
MB8102 
MB81O'7E 
MB8107H 
MB8107N 
MB81C7Y 
MB8111E 
MS8111N 

MB8112N 
MB8114 
MB8116 
MB8116E 
MB8116H 
MB8116N 
MB8215E 
MB8215H 
MB8224E 
MB8224H 
MB8224N 
MB8227E 
MB8227H 
MB8227N 
MB8308E 
MB8308N 
MB8518E 
MB8518H 
MB8901 
MB89O'2 
MB8903 
MB89O'7P 
MB89O'9 
MB8912 
MB8915 
MB8916 

1016-

1510-154 
1511 - 61 
225 -172 
226 - 190 
225 -173 
226-191 

1013 - 18 
218 - 57 

1012- 11 
218 - 50' 

1011 -109 
lQ03 - 48 
100'3 - 100 
100'4 - 94 
1006 - 22 
1006- 96 
1003 - 46 
1003 - 93 
1004 - 88 
1006- 16 
1006- 95 
1013- 20 
1013- 17 
lQ13- 19 
1013 - 78 
1014 - 57 
1017- 24 
1009 - 33 
100'8-103 
1009 - 78 
10'08 - 70 
10'13 - 71 
10'14 - 47 
iV,,,:;· 0.0 
1014 - 40 
10'17 - 96 
1009 -115 
1009-126 
1009-118 
10'10- 12 
1008 - 48 
1008 - 44 
1009- 2 
100'8· 78 
1009 - 54 
1008 - 79 
1008- 58 
1009- 6 
10'22 - 46 
1022· 71 
1007· 16 
1006-111 
343 -139 
343 -140' 
343 -149 
343 -141 
343-147 
348 - 36 
348 - 37 
348 - 40 

,236-144 
246 -127 
236 - 86 
223 - 19 
223 - 33 
224 -194 
244 - 72 
229-_4 
253 - 77 
230 -192 
227 - 8 
252 - 69 
251 -156 
252 - 109 

General Instrument 

218 - 56 
1012 - 19 
218 - 75 

1015 - 96 
218- 76 

1015- 59 
1016- 31 
1015 -106 
1016- 47 
10'15'- 66 
10'16- 35 
1015 -111 

ACF7032 
ACF7032C 
ACF7O'92 
ACF7092C 
ACF7096 
ACF711O'C 
ACF7170C 
ACF7173C 
ACF7174C 
ACF7175C 
ACF7176C 
ACF7300C 
ACF7301C 
ACF7302C 
ACF7310C 
ACF7311C 

11 111 - 8 
612 - 23 

, 111· 8 
612 - 24 

• 111 - 8 
598-154 
598 - 186 
598 -187 
598 - 188 
598 -189 
598 - 190 
598 -176 
598 -177 
598 - 178 
598-171 
598 - 172 

2131 
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General Instrument 
(cont'd) 

AY5·5054 
AV5·8100 
AY5·8102 
AY5-8290 
AY5-8300 
AV5-83C1 
AY5·8310 
AY5·8311 
AY5-S320 
AV 5·B32' 
AY5·8322 
AY5-8324 
AV 5·84 1 0 
~Y5-841 ~ 

AY5·842D 
AY5-8450 
AY5-8460 
Av5·8461 
AY5·9100 

ACF7320C 
ACF7323C 
ACF7363C 
ACF7383 
ACF7401C 
ACF7410C 
ACF7480C 
ACF77 1 1C 
AY10212 
AY1-0:?12A 
AY1-1006 

AY1-10078· 
AY1-1313 

AY1·1320 
AYl-2006 
AYl-5050 
AYl-5051 
AY1-6721 15 
AYl-6721/6 
AYl-8622 
AY1016 
AY3-0214 
AY3-0215 
AV',l_O?H, 

I A. Y3-;014A 
AY3-1015 
.A.Y3-3550 
AY3-8110 
AY3-8112 
AY3-8203 
AY3-8330 
AY3-8500 
AV3-8500-J 
AY3-8515-1 
AY3-8550 
AY3-8550-1 
AY3-8600 
AY3-8600-1 
AY3-8601 
AY3-8602 
AY3-3603 
AY3-8604 
;\V38605 
AY3·8615-1 
AV.~-87l'O 

AY3-8700-1 
AY3-8900 

AY3-8900-1 

AY3-9400 
AY3·9401 
AY3-9410 
AY5-l01l 
AY5-1013 
AY5-1013A 
AY5-1016 

AY5-,200A 
AV5-1202A 
AY5·1203A 
AY5-1204A 
AY5- 1 224A 
AV5-1230 
AYE,-1231 
.AY5-1232 
AY5-1233 
AY5-1250 
AY5-1251 
AY5-1315 
AY5·1317A. 
AY5-2376 
AY5-3500 
AY5-3507 

AY5-351O 
AY5-3600 
AY5-4007 
AY5-4007A 
AY5·4007D 
AY5·4057 
AY5-5053 

2132 

598 ·173 
598 -159 
598·160 
598 -161 
598 180 
59E1 ·182 
598 ·184 
59E1 -162 
558·183 
558 ·184 

558 ·115 

558··126 
5:>8 ·155 
55E1 - 84 
558 -116 
558-127 
558 -108 
558 -110. 
558 -117 
557 34 

11 105 - 14 
558 185 
558 ·186 
'i58 -187 

349· 51 
'Wi· 50 
25Q ·177 

554 - 88 
054. 89 
561 ·130 
561 -139 
558· 13 
558 - 14 

558 - 58 
558 - 15 
558· 16 
558 - 17 
558 - 18 
558· 19 
558 2(\ 
558 - 21 
558· 22 
5~e 2? 
')58· 59· 

558 - 25 
558· 26 
561 -160 
558 - 2;' 
56' ·161 
599 - 4 
599 - 5 
599·· 

11 105 - 15 
~ 105· 16 

349· 54 
315· 88 
316 - 14 

556 -131 
556 ·132 
556·134 
556 ·135 
556 - 136 
554 - 93 
554· 94 
554 - 95 
554· 96 
554· 97 
554· 98 
558 ·161 
558· 94 
329· 44 
259 -166 
259 -162 

11 129 - 5 

AY5-9106 
AY5·9110 

AYS-9120 
AV5-9200 
AY5-9300 
AY5-9500 
fl..'fS 8801 

AY5-9802 
Ar5·ge03 
p-.v5-9804 

AY5·9805 
Av5·9806 
AY5·9807 
AY5-9808 
AY5-9821 
;"\'5-9822 

AY5·9823 
AV 59824 
AY5·9825 
A, V 5-9826 
AY5·9827 
AV 5·9828 
AV6·1013 
AY6·4016 

AY8·14728 
t.yg·14828 
AY9·1000 
C!CF583 
C!CF585 

C/CF594 
CICF59S 
C/CF596 
C/CF598 
C/CF599 
C/CF683 
C/eF685 
C/CF687 
CF689 
CK:3000 
CK3100 
CK3200 
CK3300 
CK3400 
CK3500 
CP·1600 

CP·1610 
C683D 
C6850 
C681'D 
C689D/HV 
C716 
C717 
C717X 

259 163 e71g 

329· 58 i C7Hl 
258· 70 C720 
258· 71 DAC1600 
258· 72 Ecor-omega 
258· 49 FRll05 
318- (; ER1400 
322· 40 

Page-Line Device 

318· ER1711 
559- ERi73T 

559 - ER2050 
561 -131 
559 - 129 ER2051 

559·133 
559·134 
559 . ~ 3B 
559·135 
559 -136 
559 ·131 
560 183 
560·1£\4 

ER2401 
ER2401A. 
ER2800 

ER2805 

ER3400 

560· '85 ER3401 
560 -186 
560·187 IOB1680 
560·188 LP1000 
598 - 61 LP10l0 
106 - 14 LP1030 
598 - 62 LP6000 
598· 63 LP8000 
598 64 
598 - 65 
598· 85 
598 - 11 
598· 87 
598· i iv 
598 ·111 
598 112 

598 ·113 
598 -115 
598 ·116 

598·" 7 
598 ·118 
598 ·119 
5Cl8 ,- 4 

598 ·120 
598 121 
598 ·122 

,598 -123 
598 124 
598 -125 
588 126 
349 - 45 
315 - 89 
316 - ~5 

349 13 
149 2' 
558 138 
556· 8 
'i56· 9 
5')6· 10 
556· 
556· 12 
:,56· 13 
556· 14 
556· 15 
556· 16 
556· 18 
556· 20 
556· 2' 
556· 23 
556·185 
556 -186 
556 ·187 
557· 29 
556· '88 
556 -137 

1506 40 
1517· 3 
1506 41 
556· 17 
556· 19 
556 22 
556· 24 
556·· 83 
556 - 84 
556· 85 
556 - 86 
~)5h - i"?8 

556· 79 
1506· 47 
56 1 -141 

'001. 27 
.1159 

MBM851 
MEM4956 
MEM4962 
MEM4963 

I 
~~~~~~ 
MEM8S5 

I 
MEM856 
MEM8S? 
MUX.1600 

NC501 
NC51! 
I\;CS~ 3 

NC5?0 
NC521 
NC562 
NCS7? 
Omega 
PCSOl 
PC502 
PC503 
PCS11 
PC513 
PCS21 
PCS?3 
PIC1650 

P!C1664 
RA:l-420D 
Rfl.:J·4256 
RA3·4256A 
RA3·42568 
RA3·4402 
R03·16.384 
803-20480 
R03-2513 
R03·2560 
R03·4096 
R03·5120 
R03-8316A 
RC3-8316B 
R03-8316C 
R03-9316A 

I R03-93168 
I R03·9316C 

I 
R039332C 
R05-1302 
R05·2240S 
R05·5184 
R05-8192 
R06·1024·4 
R06-1024·8 
R06-2048·4 
R06·2048-8 
R07-1024-4 

I R07·1024·8 
R07·2048·4 
R072048-8 
Stereomega 
SAA1024 
SAA1025-01 
SAA 1025·02 

1001. 12 ISBA 

Page-Lme Device Page-Line Device 

1001. '9 
, 001. 35 
.1162 
1001· 
.1162 
100~ 

100, 44 
1001· 4S 
.1164 
1001 - 53 
.1164 
1 001 5~ 

.1170 
1001 - 41 

.1170 
1001 . 43 

1506· 51 
1509 -178 
1509 - 176 
1509 -174 
1509 -180 
1509 172 
1517 - 4 

3'3 104 
561. -132 
559 - 26 
559· 27 

314· 22 
314 
314· 
314· 17 
316· 17 

1506· 49 
609 ·111 
609 112 
6~ 0 62 
609 
609 4 
609· 12 
609 ·114 
561 142 

603· 31 
605 3 
606 ·116 
609 -113 
610 - 63 
602 -
606 4' 

1506 - 42 
'518· 1 

, ')06· 44 
10,a 114 
1014· 90 
1015 8 
1014 124 
1018 110 
1023 105 
1021- 94 
999· 8 

102,· 34 
1021· 7f) 
1021 - 99 
1023· 86 
1023· 43 
1023 - 20 
102:3 - 87 
1023 - 44 
1023 - 21 
1023 ·107 
1020· 97 
999· 34 
999·' 13 

1020· 6 
1020· 63 
'020· ;>7 

102'· 29 
'020 - 98 
1020 - 64 
1.020 - 28 
1021 . 30 
1020· 99 

554 - 90 
560 - '89 
560 ·190 
560 -191 
260· 51 

SBA. 

S'.5·(;2' 00 
SL5-C2128 
SL5-2050 
SLS-2064 
S~S-2128 

SL5·40~ 6 
8L5·4025 

SL6·2050 
SL6·2064 
SL6-4025 
SL6·4032 
5S5·1032 
SS5·8211 
SS5·8212 
8S6·1032 
SS6·8211 
SS6·8212 
Tl001 
Tl101 
T1201 
~Af'"7000 

1505 ·,03 HA-2530 
10<'9 :; 
1029· 17 HA·2535 
1028 - 59 
1028· 74 

1029 ." 
1 028· 38 HA·2600 
1028· 41 
~ 028 52 
10;;>8 - 60 

1028· 75 

1028 42 I 
'028 - 53 
1028 - 46 I HA-2602 

1028 - 34 
1028 - 35 HA·2605 

1028· 47 
1028· 36 
1028· 37 HA·2620 

561 -133 
561 ·134 
56, 135 

1111' 

Harris 
Semiconductor 

HA-2622 

HA-2625 

HA·2000 
HA·2005 
HA-2050 
HA-2050A 

HA·2055 

HA-2055A 

HA-2060 
HA-2060A 

HA-2065 

HA·2065A 

HA·2400 

HA-2404 

HA·24,05 

HA-2420 

HA·2425 

HA-2500 

HA·2502 

HA·2505 

HA-2510 

HA·2512 

HA-2515 

HA·2520 

HA-2522 

HA·2525 

HA·2530 

545 ·170 

• 660 I :~.:::: 
545 ·169 

• 660 
586 -

I ..... ·"u .. ." 

35

1 

HA·2640 

~ 6 
'" 660 

588· 

• 660 
"'AI' 

.. 604 

HA·2645 
~h f 

'" 664 
586 29 

'" 664 
588· 12 

'" 664 
586· 30 

* 668 
546· 6 
580· 32 

11 '~3· 18 

'" 668 
546 -
580· 33 

'" 668 
546 
::,e~ . 
113· 18 

• 746 
61 S .15 

11 l' 4 

• 746 

HA·2650 

HA·2655 

HA·2700 

HA-2704. 

HA-2705 

HA-2720 

HA·2725 

615 - 46 HA.2730 

~ '" 1 ~~~ I . 
580· 28 HA-2735 

'" 672 
584· '09 I 

'" 672 I HA-2820 
')84. 60 I 

• 5~~6 7:1 

584 52 I HA-2825 
113· 14 I 

11 113· 17 · 5:~~ II HA·2900 

'" 676 

586 I '" 680 HA-2904 
565· 51 
584 - 53 

113 - 12 I HA-2905 
~ -: 3 ~ 3 

'" 6S0 
586· 

I 
HA·4602-2 

HA-4605-5 

586· 8 I 
• 684 HA-4741 

:065 37 1 HA-4741-2 

* 680 

~ indicates page number in Application Note 
• .ind:cates addit;onai data IS provided on the page 

Page-Line Device 

57 7. 
~ -; ~ 4 

* 684 
565· 39 
580· 27 

~ "4· 

• 688 
576 - 5;;> 

"3 - l' 
113· 13 
113" 14 
113 - 17 

* 6SS 
579 42 

• 688 
579 43 

11 114-

• 692 
565· 19 
577· 36 
113 - '2 

41 11:1- 16 
~ 113 - 17 

• 692 
579 - 49 

• 692 

• 696 

545· 41 

• 700 
565· 99 
577· 39 

" 700 

582· 28 

• 704 
589 29 

• 704 
589· 56 

• 70S 
566 -12H 

577 3 

• 708 
5E6 129 
577 4 

• 70S 
566 -130 
580 4 

* 712 
566 - lOG 

567· 
5.76 46 

* 712 
566 101 
567· 6 
579· 28 

• 718 
567 30 
589· 20 

" 718 
::)67 3" 

589· 3v 

• 750 
596· '5 

fi 131 -
~ ~ 3 ~ 

• 750 
596· 16 

~ 13' . 

* 724 
566 - 55 
569 19 

fi 114 - 4 

• 724 
566· 44 
569 - 15 

" 724 
569 28 

• 728 
592 - 33 

" 728 
:)83· 

• 735 
• 735 

r'A·4741·2 
HA-4741-5 

HA·4900 

HA-490S 

HA·709 
HA·909 

HA·911 

HA-2050 
HA-2060 
HC5532-9 
HC55516 
HC55516·2 

HC55516-8 

HC55516-9 

HC55532 
HC55532·2 

HC55532·9 

HD04821 
f1D04822 
t",G04S23 

HD04830 
HD04831 
HD0165 

HD1488 
HD1489 
HD1489A 
HD234 
H~;?35 

HD245 

HD246 

HD24S 

HD249 

H0334 
HD4702 
HD4702·2 

HD4702·9 

HD534 
HD535 
HD536 
HD54COO 
HD54C02 
HD54C04 
f4054C08 
H054C10 
HD54Cl07 
H054Cl,! 
rlD54C15·: 
HQS4Cl,)4 
HD54C157 
HD54C160 
HD54C161 
HC)S4C1G2 

HD54C163 
Hf)54C164 
HD54C165 

Page-Line 

• 735 
593 - 43 

,. 739 
SS2 - 51 

,. 739 

553· ." 
11 113· 13 

,. 656 
580 40 
113· 9 
11,3 - 10 
... 13 - l3 

" 656 
583· 25 
,,3· 9 
113· 10 
587 36 
58?· 35 

* 754 
11 119 13 

• 754 
598· 50 

• 754 
598 51 

• 754 
598· 52 

• 754 
598 - S3 

;. 754 
598· 54 

* 754 
598· 55 
562 S3 
562· 54 
562 
562· 56 
562· 57 

• 453 
329 
·,06 15 
331 47 
335· 46 
:335 58 
234 - 6:3 
)3:i -171 

• 456 
JJ4 33 

11 105· 17 

11 105· 18 

• 456 
338 49 

~ 105 - 1;' 

11 105· 18 

• 456 
338· 

* 456 
338· 50 
2:;4 64 

.1634 

.1634 
215 - 57 
349·110 

1504 ·143 
.1634 

215 58 
349· ~,1 

1504 - 144 
234· 65 
233·172 
326 - 28 
209 ·165 
2'; 62 

205· 
209· 52 
209 , 35 

209· 3 
215 ·116 

2' 
?OR ~6 

212·176 
206· 79 
205·176 

96 
20') ·19:3 

"t) 

214 85. 
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PRODUCT INDEX 
Device I'age-\.ine Device Page-line Device Page-line Device Page-Une Device Page-line Device Page-line 

Harris HD6600-2 255- 81 HI1818A-2 • 436 
HlS050-2 • 410 HM6312-9 1022 -100 HM6551A-9 1013 - 42 

SemiCORductor HD6600-5 255 - 82 315 - 6 309 - 32 HM6312A-2 1022- 97 HM6551B-2 .1175 
HD6605-2 255 - 83 HI1818A-5 • 436 

H15050-5 • 410 HM6312A-9 1022 - 98 
(cont'd) 

1013 - 92 
HD6605-5 255- 84 315 - 7 309 - 33 HM6402-2 349- 65 HM6551B-9 .1175 
HD70C95 204 -142 HI1828 • 436 

HI5051 :. 410 HM6402-9 349 - 66 
1013 - 93 HD54C173 208-136 

HD70C97 204 -143 HI 1828A • 436 
H15051-2 • 410 HM6402A-2 349 - 74 HM6551C-2 .1175 

HD54C174 208 -155 
HD74COO 209 -166 HI1828A-2 • 436 

310 - 41 HM6402A-9 349- 75 1013 - 50 H054C175 208 -124' 
- HD74C02 211 - 63 314 - 66 H15051-5 • 410 HM6403-2 349- 67 HM6551C-9 .1175 

H054C192 206-156 
HD74C04 205 - 9 H11828A-5 • 436 

310 - 42 HM6403-9 349 - 68 
HD54C193 206 - 34 1013 - 51 

HD74C08 209- 53 314 - 67 HI506 • 418 HM6403A-2 349 - 76 HM6552 212 -112 
HD54C195 213-182 

HD74C10 209 -136 HI1840 • 440 
H1506-2 • 418 HM6403A-9 349 - 77 HM6561 

HD54C20 209 - 99 .1182 
HD74Cl07 209- 4 HI 1840-2 • 440 

315-100 HM6441A-2 .1175 
HD54C200 212 - 75 

212 -113 
HD74C14 215 -117 316 - 5 HI506-5 • 418 HM6501 .1174 HM6561-2 .1182 

1012 -110 
H074C151 213 - 22 H11840-5 • 440 

315 -101' 212 -110 1014 - 68 
HD54C221 213 - 47 

HD7,4C154 -208~ 17 HI200 • 394 
HI506A • 424 HM6501-2 .1174 HM6561·5 .1182 

HD54C30 209 - 77 
HD74C157 212 -177 HI20G-2 • 394 

H1506A-2 * 424 1014 - 69 HM6561·9 .1182 
HD54C32 210 -146 

HD74C160 206 - 80 307 - 36 315 -116 HM6501-5 .1174. 1014 - 30 
HD54C42 207 -127 

HD74C161 205 -177 H1200-4 • 394 
HI506A-5 * 424 HM6501-9 .1174 HM6561A-2 .1182 

HD54C48 207 -148 
H074C162 206 - 97 H120G-5 • 394 

316 - 4 1014 - 31 1013- 39 
HD54C73 209 - 1 

HD74C163 205 -194 307 - 47 HI507 • 418 HM6501B-2 .1174 HM6561A-9 .1182 
HD54C74 208 -101 

HD74C164 214 - 81 HI201 • 400' 
HI507·2 • 418 1013 - 90 1013 - 40 

HD54C76 208 -173 
HD74C165 214 - 86 H1201-2 • 400 

315 - 60 HM6501B-9 .1174 HM6561B-2 .1182 
HD54C83 204 - 7 

HD74C173 208 -137 308 - 34 HI507-5 • 418 1013 - 91 1013 - 88 
HD54C85 204 - 62 

HD74C174 208-156 HI201-4 * 400 
315 - 61 HM6504 .1176 HM6561B-9 .1182 

HD54C86 210- 57 
HD74C175 208 -125 HI201-5 • 400 

H1507". • 4211 HM6504-2 .1176 1013 - 89 
HD54C89 212 - 60 HD74C192 206 -157 308 - 37 H1507A-2 • 424 1019- 27 HM6561C-2 .1182 

1011 - 75 
HD74C193 206 - 35, HI5040 • 410, 

315 - 76 HM6504-5 •. 1176 1013- 48 
HD54C90 206 - 71 

HD74C195 214 - 2 H1504G-2 • 410 
HI507A·5 • '424 1019 - 28 HM6561~-9 .1182 

HD54C901 205 - 49 
HD74C20 209 -100 307 - 1 315 - 78 HM6504-9 .1176 1013- 49 

214 -177 
HD74C200 212 - 76 H15040-5 * 410 ' HI508 • 430 HM6508 .1180 HM6562 .1183 

H054C902 204-156 1012 -111 307 - 2 H1508A • 430 212 -141 212-114 
214 -182 HD74C221 213 - 48 H1504t • 410 

H1508A-2 • 430 HM6508-2 .1180 HM6562-2 .1183 
HD54C903 205 - 54 HD74C30 209 - 78 HIS041-2 • 410 

315 - 15 1(}17 - 43 1014 67 
214 -188 HD74C32 210 -147 307 - 40 H1508A-5 • 430 HM6508·5 .1180 HM6562-5 .1182 

HD54C904 204 -162 HD74C42 207 -128 HI5041·5 .410 315 - 18 HM6S08-9 .1180 .1183 
214 -194 HD74C48 207 -149 307 - 41 H1509A-2 314 - 72 1017 - 17 

HM6562·9 .1183 
HD54C905 215 - 79 H074C73 209- 2 HI5042 • 410 

H1509A-5 314 - 75 HM6508A·2 .1180 
1014 - 29 

H054C906 204 -129 HD74C74 208 -102 HI5042-2 • 410 
HI562 

• 444 
1016- '42 

HM6562A-2 .1183 
H054C907 204 -135 I HD74C76 208 -174 

) HIS04~-5 309 - 43 HI562-2 • 444 
HM6508A-9 .1180 1013 - 37 

H054C908 208 - 93 HD74C83 204 - .8 • 410 
323 - 8 1016 - 43 

HM6562A-9 .1183 
,H054C9Q9 215 :63 H074C-65 ?Q4. 63 ~~. 44 J-U562-4 .444 HM6508B-2 .1180 

~o~:; - 3E 

I HD54C914 
553 - 26 HD74C86 210 - 58 HlS043 • 410 

323 - 10 1016 -101 
HM6562B-2 .i183 

215 -118 HD74C89 212 - 61 HI5043-2 • 410 
HI562-5 • 444 

HM6508B-9 .1180 1013 - 86 
HD54C922 329 - 13 1011 - 76 310 - 52 323 - 11 1016-102 

HM6562B-9 .1183 
HD54C923 329 - 19 HD74C90 206 - 72 HI5043-5 • 410 

H1562-8 • 444 
HM6SOSC .1180 1013 - 87 

HD54C925 207 - 31 HD74C901 205 - 50 
/ 310- 53 32'3 - 9 HM6508C-2 .1180 HM6562C-2 .1183 

HD54C926 207 - 33 214 -178 HI5044 • 410 
HMS61 00 , 146- 7 1016- 58 

1013 - 46 
HD54C927 207 - 41 HD74C902 204 -157 HI5044-2 • 410 

HM010 258 -115 HM6508C-9 .1180 
HM656~-9 .1183 

HD54C928 207 - 47 214 -183 311 - 30 HM0104 258 -132 1016 - 59 
1013 - 47 

HD54C93 205 - 92 HMOil0 258 -126 HM6508D .1180 
HM6610 212 - 41 HD74C903 205 - 55 H15044-5 • 410 1017 - 55 HD54C95 214 - 8 214 -189 311 - 31 HM012 258 -116 HM6611 .1184 HM6509-9 .1180 HD545 • 456 HD74C904 204 -163 HI5045 • 410 

HM013 258 -117 
HM6514 212 - 42 .1178 

334 - 34 214 -195 H15045-2 • 410 
HMOl68 258 -137 

HM6514-2 HM6611-2 .1184 .1178 11 105- 17 H074C905 215 - 80 311 - 47 HM0186 256 -142 1004 - 6 1018 - 29 11 105- 18 HD74C906 204-130 HI5045-5 • 410 
HM030 258 -134 

HM6514-5 HM6611-9 .1184 .1178 
HD546 • 456 HD74C907 204 -136 311 - 48 HM031 258 -135 

1016 - 1004 - 7 26 
.338 - 51 HD74C908 208 - 94 HI5046 • 410 

HM034 258 -136 HM6612 212 - 43 HM6514-9 .1178 
11 105- 17 ' HD74C909 215 - 65 HI 5046-2 • 410 

HM040 258 -139 
HM6518 .1181 HM7602 .1192 

11 105- 16 553 - 27 312 - 25 HM041 256 -140 
212 -142 HM7602-2 .1192 

HD548 • 456 HD74C914 215 -119 HI5046-5 .• 410 HM044 258 -141 
HM6518-2 .1181 1003 - 14 

338 - 48 HD74C922 329- 14 312 - 26 HM050 256-128 
1017 - HM7602-5 .1192 44 

HD549 
• 456 HD74C923 329- 20 HI5046A • 410 

HM051 258 -129 
HM6518-5 1003 - 7 .1181 

338 - 52 HD74C925 207 - 32 HI5046A-2 • 410 
HM055 258 -130 HM7602-9 . .1192 

HD6101 .1633 HM074 258 -111 HM6518-9 .1181 
;1192 H074C926 207 - 34 312 - 22 1017 - 18 HM7603 

HD6101·2 .1633 HD74C927 207 - 42 HI5046A·5 • 410 
HM075 258-112 

HM6518A-2 HM7603·2 .1192 .1181 
HOS101-9 .1633 HD74C928 207 - 48 312 - 23 HM076 256 -113 

44 1003 - 19 1016-
HD6101A-2 .1633 HD74C93 205- 93 HI5047 • 410 

HM080 258-119 
HM6518A-9 .1181 HM7603-5 .1192 

1508 -114 HD74C95 214 - 9 HI5047-2 • 410 
HM081 258 -120 

1016 - 45 1003 - 11 
H06101A·9 .. 1633 H080C95 204-144 312 - 70 HM084 258-121 

HM6518B-2 HM7603-9 .. 1192 .1181 
1508 -115 HD80C97 204 -145 H15047-5 • 410 

HMq90 258 -123 HM7608 .1235 1016 -103 
HD6402 .1632 HD88C29 215- 72 312 - 71 HM091 256 -124 

HM6518B-9 HM7608-2 .1235 .1181 
11 148- 9 HD88C30 2~5 - 68 HI5047A • 410 

HM093 258 -125 HM7608-5 .1235 1016 -104 
HD6402-2 .1632 HI 1080 • 449 HI5047A-2 • 410 

HM6100 .1631 1006- 55 
HM6518C-2 .1181 

1508 -120 321 - 55 312 - 68 1518 - 2 HM7608-9 .1235 1016 - 60 
HD6402-9 .1632 11 124- 17 H15047A-5 • 410 

, 146- 8 HM7610 .1192 
HM6518C-9 .1181 

1506 -121 11 124- 16 312 - 69 11 146- 6 HM761G-2 *'192 1016- 61 
'-'D6403-2 1508 122 Hll085 * 449 HI5048 • 410 

11 148- 9 I HM6518D 
1003 -106 .1181 

HD6403-9 1508 -123 321 - 54 H15048-2 • 410 
11 146- 10 HM7610-5 .1192 

1017 - 57 
HD6405 .'1634 I HI1800A 

11 124- 17 307 - 23 11 146 - 11 1003 - 75 
HM6551 .1175 

HD6405-2 .1634 .. 406 H15048-5 • 410 
HM610G-2 .163' HM7610-9 .1192 212 -111 

215 - 59 HI1800A·2 • 406 307 - 24 1508 -109 
HM6551-2 HM7&10A .1200 .1175 

349 -112 311 - 52 HI5049 • 410 
HM61 00-9 *'631 HM7610A-2 .1200 1014, 70 

1508 -136 HI 1800A-4 • 406 H150'49-2 * 410 1506 -110 HM7610A·5 .1200 HM6551-5 .1175 
HD6405-9 *'634 HI 1800A-5 

• 406 
311 - 36 HM6100A .1631 

HM6551-9 
1003 - 61 

.1175 
215 - 60 311 - 53 H15049-5 • 410 

1516 - 3 HM7610A-9 .1200 1014 - 32 
349 -113 HI1818 • 436 311 - 37 HM6100c .1631 

HM6551A·2 .1175 HM7611 .1192 

1506 -137 HI1818A .. 436 HI5050 • 410 
HM6312 212 -170 1013 - 41 HM7611·2 .1192 
HM6312-2 1022 - 99 HM6551A·9 .1175 1003 -112 

Arranged alphanumencally from left to right 
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Ie MASTER 
I DevIce 

Harris 
Semiconductor 
(conrd) 

HM761t5 

I ~~46-R---.~;~~~~: 
I 

HM7646R·2 .1212 
HM7646R·5 .1212 

I 
1005 - 15 

HM7646R·9 .1212 

II ~~~~S-P--- * ~:::'Line 
HM768Sp-2 .1243 

Device Page-Line I Device 

I 
HM7685P-5 • 1243 

1007 - 25 
HM768SP-9 .1243 
HM7686 .1244 'I HM7647R .1212 

80 HM7647R.2 .1212 

1192 
1003 
.1192 

*1200 
.1200 
.1200 
1003 -

.1200 

.1192 

.1192 
1004 -110 
.1192 
1004 - 89 

I HM7686·S .1244 

HA1327 
HA1328 
HA1329 
HA1333 
HA1334 
HA1338 
HA1339 
HA1406 
HA1451 
HA1452 
HA17711 
HAI7723 
HAI7741 

557·200 
557 -201 
554 ·135 
557 - 202 
558 - 2 
555· 
555 -

HD2539 
H02540 
H02541 
H02542 
H02543 
HD2544 
H02545 
HD2546 

HM7611-9 
HM7611A 
HM7611A·2 
HM7611A·5 

HM7611A-9 
HM7620 

HM762o-2 

HM7620·5 

HM7620·9 
HM7620A 
HM7620A·2 
HM7620A-S 

HM7620A-9 
HM7621 
HM7621-2 

HM762i·5 

HM7621-9 
H;';762iA 
HM7621A·2 
HM7621A·5 

HM7621A·9 
HM7640 
HM7640·2 

HM764o-S 

HM764G-9 
HM7640A 
HM7640A·2 
HM7640A·5 

HM7640A-9 
HM/MUAH 

HM7640AR-2 
HM7640AR-5 

HM7640AR·9 
HM7641 
""M764~-2 

HM7641·S 

HM7641-9 
HM7641A 
HM7641A·2 
HM7641A-5 

HM7641A-9 
HM7641AR 
HM7641AR-2 
HM7641AR-S 

I 
HM7641AR·9 
HM7642 
HM7642-2 

HM7642-5 

HM7642-9 
HM7643 
HM7643-2 

HM7643·S 

HM7643-9 
HM7644 
HM7644-2 

HM7644·S 

HM7644-9 
HM7646AR·5 

2134 

.1192 

.1202 

.1202 

.1202 

.1202 

* 1192 
.1192 
1004 111 

100d - '35 
.1192 
.i2Q2 
.1202 
.1202 
1004 - 71 
.1202 
.1192 
.1192 
'005 - 74 
.1192' 
1005 - 36 
.1192 
.1204 
.1204 
.1204 
1005 
.1204 
.,LUo 
.1206 
.1206 
, OCS 

.1206 

.1192 

.11Q? 

1005 - 77 
.1192 
1005 46 
.1192 
.1204 
.1204 
.1204 
100b· 6 

.1204 

.1206 

.1206 

.1206 
100S - 20 

.1206 

.1192 

.119·2 
100(, 36 
.1192 
1006 - 1/ 

.1192 

.1192 

.1192 
1006 - 37 
.1192 
1006 - 2~ 

.1192 

.1192 

.1192 
1006 38 
.1192 
1006 -

.1192 

.1212 
1005 - 1f) 

I HM7647R·5 ,. 1212 
1005 - 21 

I 1007 - 19 
I HM7686P *1246 
I HM7686P·S .1246 HM7647R·'.j 

: HM7648 
: HM7648-2 
i HM7648-S 

HM7648·9 
HM7649 
HM7649-2 
HM7649-5 

HM7649-9 
HM7660 
HM7660·2 
hM7660-5 
HM7661 
HM7661·2 
f-<M7661-5 
HM7680 
HM7680-2 
HM7680·S 

HM768o-9 
HM7680P 
HM7680P-2 
HM7680P-5 

HM7680P-9 
HM7680R 
HM7680R-2 
HM7680R-5 

HM7680R·9 
HM7680RP 
HM7680RP-2 
HM7680RP·S 

HM7680RP-9 
I1M7681 
HM7681-2 
HM7681-5 

HM7681-9 
HM7681P 
HM7f5S1P-2 

HM7681P-5 

HM7681P-9 
HM7681R 
HM7681R·2 
HM7681R·5 

HM7681R-9 
HM7681RP 
HM7681RP·2 
HM7681RP-5 

HM7681RP-9 
HM7683 
HM7683-2 
HM7683-S 

HM7683·9 
HM7684 
HM7684-2 
HM7684-S 

HM7684-9 
HM76840-5 
HM7684P 
HM7684P-2 
HM7684P-5 

HM7684P-9 
HM768S 
HM7685-2 
HM7685-S 

HM7685-9 

.. 1212 

.i218 

.1218 

.1218 

[ 1007 - 20 

I HM7686R .124S 

I HM7686R-S .124S 
• 'j i 1007· 21 

.1218 

.1218 

.1218 

.1218 
1005 - 19 
.1218 

254 47 
1002 - 18 
1 Gut. ~6 

HM7686RP 
HM7686RP·S 

HM7687 
HM7687·S 

HM7687P 
HM7687P-S 

HM7687R 
HM7687R·S 

HM7687RP 

I 
Hivi7687RF-5 

C1~~~~~~1:: 

I 
Hr'HUMU:> I ,,:-:> 

HPROM1024-2 

I 

HPROM1024·5 
HPROM1024A-2 
HPROM1024A·5 
HPROM82562 

I H;:>c,OtV8256-5 

JAN3851O!201 
6611·5 

1007 - 22 
.1244 
.1244 
1007- 26 
.1246 
.1246 
100? - 27 

.124S 
1007· 28 

• i247 
1007 - 29 
1003 - 50 
1003 - 51 

1003 -106 
1003·107 
1003 ·104 
1003-105 
1003 - 23 
1003- 24 
1003 - 49 
.1184 

H010l01 
H010102 
H010l04 
H010105. 
H010106 
H010107 
H010109 
H010l10 
H01011l 
H010116 
H010117 
H010118 
H010119 

I 
H01012l 
HD10124 
H010125 
H010130 
H010131 
H010132 
H010l33 
H010134 
H010136 
HD10145 

254" 48 
1002 - 19 
1002 - 17 
.1220 
.1220 
.1220 
1006· 48 
.1220 
.1232 

*1232 
*1232 
1006 - 49 

*1232 
.1226 
'.1226 

*1226 
1006 - 50 
.1226 
.1234 
.1234 
.1234 

Hitachi America, 
ltd. 

H010148 
H010160 
H010161 
H010162 
H010164 

'1006 - 51 
.. 1234 
.1220 
.1220 
.. 1220 
1006 56 
.1220 
.1232 
.1?~? 

.1232 
1006· 57 
.1232 
.1226 
.1226 
.1226 
1006 - 58 
.1226 
.1234 
.1234 
.1234 
1006 - 60 
.1234 
"..1241 
.1241 
.1241 
'006 - 65 
.1241 
.1242 
.1242 
.1242 
100 7 - 17 

FA8008 
FA8025 
F01018 
FDl021 
HA1108 
HA1115 
HA1120 
HA1124 
HA1125 
1-1/-·.11'::6 

HA1137 
HAl138 
HA.1142 
HA.1144 
HA1146 
HA1147 
HA1148 
HA1149 
HA1150 
HA1151 
HA1152 
HA1153 
HA1154 

I HA1155 
HA1156 

I HA1157 
I HA1158 

HA1159 
HI>.1160 
HA1173 
HAll77 
HAll80 .1242 

.1243 

.1243 

.1243 

.1243 
~OO: 

I 
HA1211 
HA1306 
HA1308 
HA1310 

18 I HA131' 

.1243 

.1242 

.1242 

.1242 

HA1312 
HA1313 
HA1314 
HA1316 

.1244 HA1317 

1007· 24 I HA1322 
.1242 HA1325 

556· 2 HD10165 
556- 3 H010174 
346-178 H010175 
346 - 138 H010179 
559· 92 H010180 
557.150 H010181 
557-151 H02501 
561 - 47 H02502 
561. 48 HD2503 

559 - B3 
557 - 70 
554· 31 
557·152 
561 -162 
560·127 
560-128 
560 -129 
557 ·132 
557· 42 
554 - 32 
561 -163 
559 -180 
561· 49 
561· 13 
557 - 153 
559 ·181 
559 -182 
561· 14 
560 -135 
557 -154 
559 -183 
561 - 15 
557· 43 
554 ·126 
555· 4 
554 - 127 
554 -128 
55d -129 
554 -130 
554 ·132 
554 ·133 
555 - 5 
555 - 6 
554·134 

!--'D2504 
H02505 
H02506 
HD2507 
H02508 
H02509 
H02510 
H02511 
H02512 
H02513 
H02514 
H02516 
H02517 
H02518 
H02519 
H02520 
H02521 
H02522 
H02523 
HD2524 

H02525 
H02526 
H02528 
HD2529 
H02530 
H02531 
H02532 
H02533 
H02534 

H02535 
H02536 
H02537 
HD2538 

555 ·1'9 
555 -,61 
555 ·162 
552 - 7 
609· 66 
564 - 25 
583 -

HD2547 
H02548 
HD2549 
H02550 
HD2551 

217 - 87 HD2552 
217 ·104 H02553 
216 ·164 H02555 
217· 76 H02558 
217· 39 H02560 
217· 3 H02561 
217 - 65 H02562 
217· 16 H02563 
217 - 28 
218 ·167 
217 ·146 
217 ·124 
217 ·114 
217 ·136 
218 ·154 
218 -141 
217 - i 57 
216 -125 
217 -192 
217 -165 
218· 7 
216· 55 
218 - 27 

1011 - 2 
218 - 37 
219· 36 
216 - 88 
216 - 79 
218· 90 
219 - 23 
218 -100 
217 ·183 
216· 32 
216 - 6 
216 - 17 
240 - 81 
244· 49 
241 ·109 
240 - 6 
243 ·121 
244' 11 
241 - 6 
239 -119 
242· 30 
236 ·145 
245 -123 
243 - 64 
223· 20 
243 - 15 
236 - 87 
246 ·129 
326 ·192 
229· 5 
227 - 9 
230 ·193 
225 -192 
226· 73 
253 - 78 

1027· 92 
255 - 8 
244· 73 
242 31 
234 ·133 
236· 5 
232 - 23 
325 ·113 
252 70 
251 -157 

1025· 64 
223 - 34 
231 -125 
231 - 77 
231" 97 

HD2564 
H02571 
H02573 
H02574 
H02575 

I 
H02577 
H02578 
HD2579 
H02580 
H02902 
H02903 
H03l11 
H032112 
H03213 
f-<03214 

H03502 
H03503 
H03504 
H03505 
H03506 
HD3507 
H03508 
H03509 
H03510 
H03523 
H03524 
H03633 
HD4205 
H074S00 
HD7 dS0, 
H074S04 
H074S05 
H074S10 
HD74Sl1 
H074S112 
HD74S113 
H074·S114 
H074S133 
HD74S134 
H074S135 
H074S140 

H074S15 
H074S151 
H074S174 
H074S175 
H074S181 
HD74S20 
H074S22 
H074S251 
HD74S40 
HD74S64 
H074S65 
H074S74 
H074S86 
H07400 
H07402 
H07403 
H07404 
HD7405 
H07406 

I 
H07407 
H07410 
H074107 

! 

~ indicates page number In Application Note Directory 
• Indicates additional data is provided on the page noted 

234 -1/1 
247· 34 
230 -111 
228 -121 
250 ·124 
242 -130 
255 -110 
252 -110 

1026 -1 nl 
22.! ~ 2C 
250 - 97 
249 -178 
239 - 14 

i Device Page-line 

I ~~;~~-:;-----~ 

I 

H074121 250-125 
H074125 60 
H074126 225 91 
H074132 255 ·144 

I 
HD74136 ~'4Q-141 

H07414 255 178 
H074147 2'14 -175 

I H074148 ~~~ ·147 
, HD74

'
50 98 

I HD74151 249 -180 
I HD74155 2.32 - 58 

239 -
I HD74156 232 - 98 

67 HD74157 ~"'I 132 
241 - 183 
325-149 
231 - 191 
327 - 11 
233 ·177 
251· 45 
224· 98 
226 - 37 

HD7416 
H074160 
HD74161 
H074162 
H074163 
HD74164 
H074166 
HD141? 

248-200 HU141!4 
249 - 179 H074175 
227 - 75 HD74180 
344 - 84 H074190 
344 - 85 HO:4191 

34b 7\ H074194 
243· 65 HD74198 
345 175 H014199 
233· 56 HD7420 
326 -180 
326 -130 
5S8·1 1 8 

1028· 39 
1024 - 6 
1024· , 

1024· 9 
1024 - 45 
1024 - 80 
1024 108 
1024 - 72 
1024· 19 
1024· 20 
1024 - 11 
1024 - 32 
1024· :31 
1024· 14 
1024 - 15 
556 - 25 
562 - 59 
241 - '71 
?d? - l' 7 

226 - 57 
226:,31 
241 65 
238 - 16' 
235 17'1 
235 1 ~ ') 

HD7422 
H01426 
H~7427 

H07430 
hD743? 

HD7440 
HD7442 
H07443 
HD7444 
HD745G 
h0145 1 

H07453 
H07454 
H07460 
HD7472 
H07474 
HD7475 
H07485 
HD7486 
H07490 
HD7492 
HD7493 
HD7496 
HM2101 

i-<M21 04 
HM2105 

I'H\t~2501 

HM2502 
HM2505 
HM2510 
HM3503 
HM3503·1 
HM3503-2 
t4M4503 
HM4503· ; 
HM4507 
MOd111 
M6800 
TBA810 
55453 
55463 
75453 
75463 

233 - 135 
229 -120 
227 - 188 
229 -180 
227-138 
253 - 33 
253 - 15 
233 - 99 
L.3- 1/1 

237· 45 
255· 9 
230 - 60 
228 - 72 

~~; : ~ ~~ I 
252 - 13/ I 
240 - 7 

233 ·178 
245 ~ 89 

239 - '20 
24'1 - 8 

240 82 
231 -126 
231· 78 
231 - 98 
244 - 12 

243·122 
243 - 66 
243 - 16 
244 - 50 
234 -1:14 
236 146 
246 - 130 
224 -195 
244 - 74 
229 - 6 
?:,O - 194 

252 - 111 
218 24 

1010 -,07 
;'8 ')8 
218 :'>9 

10:2 20 
247 15 

1012 - 70 
1016 - 2 

1008 29 
1008 - 14 
1008· 27 
1009 ·106 
1009 79 
1009 - 80 

562 58 
1509 - 29 

555 - 9 
345 -106 
345 107 
345 -W8 
345-109 

235·146 
239 -191 
239 178 
244·200 
234·108 
333 - 29 
239· 2 
250· 24 
238 - 9 
237 - 88 
224 71 
240 - 66 
240 -191 
250 - 78 
240 -140 
243 - 99 
243 -110 
236 -200 
244 -127 
241 - 110 
245 ·124 
242 - :>2 
225 - 193 

Hughes Aircraft, 
Solid State 
Products 

226 - 74 HCMP1802 
233 - 155 
233 - 117 HCMP1802C 
241· 7 HCMP1824 
236· 6 

1506· 77 
1518 - 4 
1506 - 78 
'011 - 81 

1506 -107 
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Page-Une Devtce P1Ige-Une Devtce PIIQH.I/Ie, DevIce Pege-line DeviCe Page-line Device Page-line Device 

----------------- ---------------~~ ------------------ ------------------ ----------------- ------------------
Hughes Aircraft, 
Solid State 
Products (cont'd) 

HCMP1824C 
HCMP1831 

HCMP1831C 
HCMP1832 

HCMP1832C 
HCMP1833 

HCMPI833C· 
HCMP1834 

HCMP1834C 
HCMP1852 
HCMP1853 
HCMP1854 

HCMP1854C 
HCMPI856 
HCMP1857 
HCMP1858 
HCMP1859 
HCTR0107 
HCTR0200, 
HCTR0320 
HCTR0347 
HCTR4010 
HCTR6010 
HDSR1024' 
HDSR1025 
HDSR1026 
HDSR2048 
HDSR2164 
HMliX0190 
HSSR0321 

HSSR0351 

300 
313 
325 ' 
328 
352 
359 
367 
371 
398 
400 
405 

101,· 83 
1021· 67 
1506-116· 
1021· 83 
1021· 68 
1506-117 
1021 - 84 
1022 - 58 
1506-121 
1022· 84 
1022- 59 
1506 -122 
1022 - 85 
1506· 83 
1506· 92 
349· 78 

1506-101 
349· 63 

1506· 86 
1506· 89 
1506· 95 
1506· 98 
258· 66 
206·196 
,596 - 83 
596 - 86 
207· 53 
207· 54 

1025· 3 
1024 - 87 
1024· 42 
1025 - 27 
1024 - 8 
326- 21 
214 -135 

1028- .32 
214 ·136 

1028· 33 
562 - 60 
562- 61 
562 -153 
562 ·154 
562 - 62 
562· 63 
562- 64 
562· 65 
562· 66. 
562 r l56 
562 - 67 

Hybrid Systems 

ADC541-8 
ADC541B·8 
ADC581·12 
ADC586·10 
ADC586-12 
ADC586·8 
DAC327 
DAC327 -4-BCD 
DAC331C·08 

DAC331C·l0 
DAC331C·12 
DAC331M·08 

DAC331M-1Q 
DAC331M·12 

DAC335·12 
DAC335·3D 
DAC336 
DAC337C-l 
DAC337C·4 
DAC337C·5 
DAC337C·6 
DAC337C·7 
DAC337M.1 
DAC337M-4 
DAC337M·5 
DAC337M-6 
DAC337M·7 

317 - 84 
317 - 85 
318-100 
318· 2 
318- 34 
317· 36 
324· 53 
324· 57 
320· 73 
320· 84 
322· 23 
323 - 79 
320· 74 
320· 85 
322 - 24 
323 - 21. 
323 - 80 
324 - 4 
322 -104 
321 - 38 
320 - 93 
321 -107 
321 - 85 
320 - 97 
321 -111 
320· 94 
321 -108 
321· 86 
320 - 98 
321 -112 

Ie MASTER 1978 

DAC3451 
DAC3451·12 

DAC346V 

DAC346V-12 

DAC349·12 
DAC349B-12 
DAC349B-3D 
DAC349C-3D 
DAC391-12 
DAC391B-12 
MUX202 
MUX203M 
MUX204 
R675 
R675·3 
R675-6 
SH703 

HyComp 

DA4000 
HCS310 
He3020 

M/DA2000 

1.1 I DA2005 
M/D2005·1 

321· 94 
323 - 82 
323 ·100 
321- 95 
321 - 96 
323 - 85 
324· 28 
323 - 48 
323· 47 
322-113 
322 ·112 
323· 39 
323 - 40 
315- 16 
315· 17 
315-117 
614·152 
614 -175 
614 -176 
615 - 47 

323· 48 
311 - 11 
545· 89 
571- 18 
323- 94 
323 - 95 
321 -105 

Intech/Function 
Modules Inc. 

A8400 

A8400ET·l 

A8402 

A8402ET·l 

A8404 

A8495 
A8595 
3010 
3020 
3030 
3040 
3041 
3050 

613· 28 
616· 

• 124- 20 
613· 29 
616· 8 
613- 30 
616· 9 
613· 31 
616· 10 
613 - 32 
616, 11 

613 ·171 
613 ·172 
612· 48 
612- 43 
612· 45 
615-176 
615·172 
612· 5 

Integrated 
Photomatrix Inc. 

IPL13 
IPl15 
IPl16 
IPL17 
IPL3010 
IPl3016 
IPL3032 
IPl4050 
IPl4064 
IPl41 00 
IPl4128 
IPL4256 
IPl70SO 
IPL7064 
IPL71 00 
IPL7128 
IPl7256 
MC904 
1.11024 
1.1128 
1.1256 
1.1512 
1.1768 
PS12 
PS24 
2Dl 

613 ·134 
613-143 
613 ·136 
613 ·144 
613 - 69 
613 - 70 
613· 71 
613· 72 
613- 73 
613· 74 
613· 75 
613· 76 
613· 77 
613· 78 
613· 79 
613· 80 
613· 81 
319- 18 
613· 86 
613· 82 
613- 83 
613· 84 
613· 85 
613 ·145 
613 ·146 
613· 99 

Intel 
'nteUec 
Intellec MDS 

MCS·48 

MCS-85 
MUlTIBUS 
M2102A-4 
M2102A·6 
M2115A 
M2115Al 
M2125A 
M2125Al' 
1.12708 
M3001 

1.13002 

M3003 
1.13101 
M3101A 
1.13212 
M3214 
1.13216 
1.13226 
1.13601 
1.13604 
1.13624 
1.15101 
1.15101-4 
M5101L-4 
M808M 
M8102A 
M8212 
M8214 
Ma216 
1.18224 
M8228 
1.18251 
Ma255A 
M8316 
M8702A 
M8708 
SDK-85 
UPI-41 

1101A 
1101Al 
1103 

1103·1 
1103A 
1103A-l 
1103A·2 
1302 
1402A 
1403A 
1404A 
1405A 
1702A 
1702A·2 
1702A·6 
1702Al 
1702Al-2 
2101 
2101A 
2101A-2 
2101A-4 
2102 
2102A 
2102A·2 
2102A-4 
2102A-6 
2102Al 
2102Al·2 
2102Al-4 
2104A 

2104A·l 
2104A·2 
2104A-3 
2104A·4 

2107A '141- 6 3207A 343-125 8035 .1648 

.1640 2107A.l 
.1640 21078 
1508· 15 

1510 ·106 2107C 
1512- 31 2107C.2 
1512-1052107C_4 

, 146 - 12 2108-2 
• 148· 18' 2108-4 
'" 148· 20 2109.2 
11 148· 14 2109.4 

1017· 26 2111 
1017· 67 2111A 
1015· 94 
1016 - 15 
1015· 95 
1016· 16 
1006 ·113 
257· 9 

1507 ·192 
224 ·164 

1507 ·187 
1508- ·10 
1011 - 59 

2111A·2 
2111A·4 
2112 
2112A 
2112A·2 
2112A·4 
2114 
2114·2 
2114·3 
2114l 
2114l-2 

1011 - 25 2114l-3 
1508· 13 2115 
1508· 7 2115-2 
1508· 2 2115A 
1508· 4 2115A-2 
1004- 5 2115Al 
1005· 82 2115AL.2 
1005 - 87. 2115l 

212 -116 
1015· 12 
1015· 13 
1510 ·113 
1511 ·176 
1511· 63 
1511· 83 
1510-1,57 
1510 -169 
1511 ·121 
1'511 - 4 
1511 -100 
1512 - 10 
1511 ·141 
1511 -156 
.1647 

., 146· 12 

'" 148· 19 
1013 - 14 
1013- 10 
1008· 30 

11 141 - 6 
1008· 15 
1008 - 22 
1008 - 8 
1008 - 9 
1020- 96 
1024 - 46 
1024 - 81 
1024 ·109 
1024· 62 
1004 - 44 
1004· 34 
1004 - 61 
1004- 45 
1004 - 35 

11 141· 
1014· 
1013· 79 
1014· 58 

11 141· 4 
1016 ·109 
1016 - 81 
1017 - 25 
1017 - 66 
1016 -110 
1016· 82 
1017· 27 
1009· 91 

• 141· 3 
11 148 - 15 

1008· 59 
1008 - 80 
1009· .7 
1009· 59 

2116 

2116-2 
2116-3 
2116-4 
2117-2 
2117-3. 
Z"t"r-l! 

2125-2 
2125A 
2125A-2 
2125Al 
2125A,l·2 
2141 
2141-2 
2142 
2142-2 
2142·3 
2142l 
,e142l-2 
2142l·3 
2147 
2147-3 
2147l 
2316A 
2316E 
2401 
2405 
2416 

2464 
2704 
2707C-l 
2708 

2708-1 
2716 
2758 
3000 

3001 

3002 

3003 
3101 
3101A 
3104 

3205 

11 , 48 - 15 , 141 - 6 1510 - 41 
1009 - 55 3207 A-I 343 - 126 1 520 - 2 

11 141· 6 3208A 348 - 28 11 148 - 18 
11 148· 15 3212 1508· 12 8039 .1650 

1009- 34 3214 1508- 6 1510- 43 
1008,104 3216 1507-196 1520- 3 
1009 - 81 3222 343 - 3 8041 .1651 
1009-110 11 141- 6 1510- 57 
1 009 - 113 3226 1 508 - 3 1 51 0 - 125 
1009-111 3232 343- 7 1512-109 
1009 -114 3242 343· 14 11 146 - 12 

11 141 - 4 3245 343 ·101 , 148 - 19 
1013-111' 11 141- 6 8043 .1651 
1013 - 72 3304Al-6 1021· 46 8048 .1648 
1014- 48 3404 246· 70 1510- 33 

, 141· 4 3408A 348 - 30 1520 - 2 
1013-106 3601 1003- 94 11 144- 1 
1013- 66 3601-1 1003- 66 11 146- 12 
1014 - 41 3602 1004 - 90 , 148· 18 
1018· 43 3602A 1004 - 91 8049 .1650 
1017-102 3602A-2 1004- 81 1510- 34 
1018· 8 3604 1005- 37 1520-
1018 - 44 3604-4 1005 - 79 8080 11 146 - 11 
1017-103 3604A 1005- 38 ,148- 14 
1018- 9 3604A-2 1005- 17 ,148- 16 
1016- 32 3604Al 1005- 81 8080A 1510-112 
1015-107 3604l-6 1005- 80 1520· 4 
1015 - 67 3605 1006 - 18 , 126 - 16 
1015 - 108 3605-2 1006 - 5 11 146 - 10 
1015· 68 3608 1006 - 52 , 148 - 16 
1015 - 109 3608·4 1006· 80 11 148· 17 
1016· 33 3621 1003-101 8085 .1644 
1010- 30 3621-1 1003- 69 1512- 39 

, 148 - 15 3622 1004 - 96 1521· 
1010· 2 3622A 1004· 97 11 146· 10 

1010- 13 3622A-2 1004- 85 11 148· 20 I""""' ...... 
1010- 25 '3624 1005- 47 81011>,-4 15~1 ·165 
1009-119 3624-4 1005- 86 8102A-4 1511-175 

1010 - 3 3624A 1005· 48 81078-4 : ~:, ~ :. ;, ~,:.c, 1;.;;. .. --
~o~o- 1/1 ~2<1A:) ·orys 22 '3'H~_4 . ,~. 

1010- 26 3625 1006- 24 8151 .. 1645 
1015·112 3625·2 1006- 10 8155 1510· 51 
1015- 72 3628 1006· 61 1512· 46 
101 5 . 113 3628·4 1006· 81 11 144· 1 
1015· 73 4001 1508, 47 11 148· 18 
1015·114 4002 1508· 42 8156 .1645 
1018· 87 4003 1508· 34 1512· 47 
1018 - 95 4004 1508· 17 8205 1510· 25 
1018· 54 1519· 2 1510· 74 
1017·112 4008 1508- '28 1511· 14 
1018 - 19 4009 1508· 29 1512· 66 
1018- 55 '148· 13 8212 1510· 3 
1017-113 4040 1508- 18 1510- 84 
1018 - 20 1519· 3 1511· 62 
1018· 76 4101 1508- 45 1512- 80 
1018 - 73 4201 1508 - 21 8214 .1510 - 22 
1018-77 4265 1508-24 1510-87 
1023 - 88 4269 1508 - 243 1 511· 82 
1023 - 45 4289 1508 - 30 1512 - 83 
1025· 10 • 148· 13 8216 1510- 6 
1024· 92 4308 1'508- 50 1510- 65 
1010 - 41 4316A 1508· 52 1510 ·155 
1024- 58 4702A 1004- 66 1512· 58 

" 141 - 5 1508 - 39 8224 1510 ·168 
11 141 - 6 5101 212 ·115 8226 1510· 7 

1010 - 43 1014 - 99 1510 - 66 
1005 - 96 11 141· 1 1510 -156 
1008· 71 '141. 4 1512· 59 
1006·112 11 141- 6 8228 1511-120 

'140· 95101-1 1014·378238 1511-122 
1006 -102 5101·3 1014 -101 8243 .1651 
1007- 40 5101-8 1015· 11 
1006·.107 5101l 1014-100 
15'19· 1 5101l-1 1014· 38 

'146- 9 5101l-3 1014·102 
11 146· 13 5235 343 ·102 

257 - 8 11 ' 41 - 6 
1507 -191 5244 343 - 67 
224 . 163 ' 11 141· 6 

1507 ·186 5801 213 - 79 
1508 - 9 5810 . 562 - 68 
1011· 40 8008 1510-
1011· 10 1519· 4 
247 - 99 8021 .1649 

1010- 52 1510· 32 
- 233 - 6 1520 . 

8251 

8251A 

8253 

1510· 45 
1510 - 60 
1510 -128 
1512 ·112 

11 144· 1 
~ 148· 18 
, 148· 19 

3.19· 29 
1510 - 28 
1510· 71 
1510 - ~ 84 

, 105· 19 
1511 - 3 
1512· 63 
1510· 13 

Arranged alphanumerically from left to right 
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Intel (cont'd) I 
DevICe 

AD7520i_ 

I 

AD7520S 
AD7520T 
AD7520U 
AD7521J 

8253 

SZ53 w 5 

8255 
8255A 

\ 

8255A5 
8257 

8259 

8259·5 
8270 
8271 

8271-& 
8273 

8279 

8279-5 

8291 

8302 
8308 
8316A 
8355 

8702A 

8708 
8741 

8748 

8755 

Interdesign 

MonochipM 
MONOCHIP 
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241-111 
242 - 33 
245 -125 
2iI?' '~ 
225 -194 
226- 75 
233 -156 
233-118 
239- 1,5 
239- 69 
241- 8 
236- 9 
238 ·116 
241 - 79 
250 -126 
250 -167 
251 - 46 
255 ·111 
231 -192 
249-181 
249, 2 
232 - 59 
232 - 99 
247 -135 
233 ·136 
229-121 
227 -190 
229-181 
227 ·139 
253 - 35 
233 ·100 
255- 10 
224 - 99 
230- 61 
228· 73 
230-112 
228 -122 
251 ·194 

1025- 89 
251 - 94 

1025 -119 
240· 8 
238· 73 
245 - 49 
233 -179 
239 -121 
245 - 9 
241 ·184 
242-131 
240 - 83 

Arranged alphanumerically from left to right. 

ITI5442 
ITI5443 
ITI5444 
ITI5445 
ITI54A6A 
ITI5447A 
ITI5448 
ITI5450 
ITI5451 
ITIS453 
ITI5454 
ITI546A 
ITI5470 
ITI5472 
ITI5473 
ITI5474 
ITI5475 
ITI5476 
ITT548 
ITI5480 
ITI5482 
ITI5483 
ITI5486 
ITI5490 
ITI5491A 
ITI5492 
ITI5493 
ITI549S 

ITI5496 

ITIS5107A 
ITI5S1078 
ITI551P8A 
ITI551 088 
ITI55109 
ITI5S110 
ITISS138 
ITI5520 
ITI5522 
,','1"00<:84 
ITT55236 
ITI55237 
ITI5524 
ITIS528 
ITIS5325 
ITI5534 
ITI5538 
ITI55450 
ITI55460 
ITIS58 
ITI74HOO 
ITI74HOl 
ITI74H04 
ITI74H05 
1TT74Hl0 
ITI74Hl1 
1TT74H20 
1TT74H21 
1TT74H30 
1TT74H40 
1TT74H50 
ITI74H51 
1TT74H53 
ITI74H54 
ITI74H60 
1TT74H72 
ITI74H73 
ITI74H74 
ITT74LSOO 
1TT74LSOl 
ITT74LS02 
ITI74LS03 
1TT74LS04 
ITT74LS05 ' 
ITT74lS08 
ITI74lS09 
ITT74LS10 
ITT74LS107 
ITI74LS109A 
ITI74LSll 
ITI74LS112 
lTT74LS113 
ITI74LS114 
ITI74LS123 
rn-74LS125 
ITI74LS126 

231 ·127 
231- 79 
231 - 99 
232 - 24 
325 -150 
325-114 
325· 46 

. 244 - 13 
24:}-123 
243 - 67 
243 - 17 
326 -122 
234 -172 
234 -135 
236- 7 
236-147 
246-131 
236- 88 
326 ·138 
223- 4 
223- 21 
223 - 35 
244 - 76 
229- 7 
253- 79 
230-195 
227- 11 
251 ·158 

1025 - 87 
252-112 

1026-108 
337· 60 
338· 31 
338- 16 
338· 41 
334 - 8 
334 - 21 
341· 45 
347· 42 
347 -57 
34,- i01 
347 -169 
347 ·171 
347· 19 
347· 78 

-344 - 37 
347 -128 
347 -153 
344 - 86 
344 - 87 
326-139 
241 -153 
242 - 99 
226 - 39 
226-114 
241- 49 
238 -146 
240 - 48 
238·101 
239 -157 
240 -121 
244 - 34 
243 -140 
243 - 85 
243- 52 
254- 71 
234 ·152 
236- 67 
236-185 
241 -135 
242- 71 
245 -150 
242 - 72 
226- 21 
226 - 97 
239 - 34 
239 - 88 
241· 32 
236- 41 
235 - 76 
238 -128 
235 -159 
235 - 98 
235 -129 
251 - 65 
225- 77 
225 -107 

1TI74LS13 
1TI74LS132 
ITI74LS133 
ITI74LS136 
1TT74LS138 
1TI74LS139 
1TI74LS14 
1TI74LS15 
1TI74LS151 
1TI74LS153 
ITI74LS155 
1TI74LS156 
ITI74LS157 
ITI74LS158 
ITI74LS160A 
1TI74LS161A 
ITI74LS162A 
1TI74LSl63A 
ITI74LSl64 

1TI74LS170 

ITI74LS174 
1TI74LS175 
ITI74LS190 
1TI74LS191 
1TI74LS192 
1TI74LS193 
1TI74LS194A 
ITI74LS195A 
1TI74LS196 
ITI74LS197 
1TI74LS20 
ITT74LS21 
ITI74LS22 
ITI74LS221 
ITI74LS240 

1TI74LS241 

,T"i74i..S242 

1TI74LS243 

1Tl74LS244 
ITI74LS251 
1TI74LS253 
1TI74LS257 
ITI74LS258 
ITI74LS259 
ITI74LS261, 
ITI74LS266 
lTI74LS27 
lTI74LS273 
1TI74LS279 
ITT74LS28 
ITI74LS283 
ITI74LS290 
ITI74LS293 
1TT74LS299 
1TI74LS30 
ITI74LS32 
ITI74 LS323 
1TI74LS365 
1TI74LS367 
1TI74LS368 
1TI74LS37 
ITI74LS373 
ITI74LS375 
1TI74LS377 
ITT74LS378 
ITI74LS38 
1TI74lS381 
ITT74LS386 
ITT74LS40 
ITI74LS42 
ITI74LS51 
ITT74LS54 
ITT74LS670 

ITI74LS73 
ITT74LS74 
ITI74LS75 
ITT74LS76 
1TI74LS78 
ITT74LS83A 
1TI74LS86 

255-128 
255 -158 
239 -189 
244 -153 
232-191 
232-147 
255 -192 
238 -175 
250- 2 
249- 27 
232- 81 
232 - t18 
247 -168 
248- 52 
229 -154 
228 - 25 
229-203 
227-161 
253 - 54 

1027 - 68 
247 - 52 

1010- 64 
237-191 
237 - 66 
230- 84 
228- 94 
230-141 
228 -152 
252- 12 
251 -124 
229 - 95 
227 -109 
240· 31 
238 - 84 
240 -159 
250 ·195 
256-119 
332· 53 
256 -151 
332 ~ 21 
256 - 45 
340 - 52 
256 - 46 
340· 53 
256·175 
250· 58 
249 - 65 
248 ·121 
248· 88 
246· 26 
223 ·134 
244 ·183 
245 ·103 
238 - 22 
246 -176 
245 -151 
223·,63 
229- 36 
22.7· 40 
252 ·172 ' 
239 -140 
245· 21 
252 ·173 
225 -144 
225 -145 
226 ·163 
242 - 4 
246 - 43 
246 ·149 
238 - 55 
237-157 
242 ·154 
224· 84 
244 ·102 
240 ·104 
231 -165 
243 ·162 
243· 34 
247 - 79 

1010- 83 
236· 40 
236 -168 
246 -148 
236 -105 
235 - 40 
223- 62 
244-101 
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ITT ITT7496 1026 -109 

Semiconductors ITT75107A 337 - 61 

(cont'd) ITT751 078 338 - 32 
ITT75108A 338 - 17 

ITT74 LS90 229 - 35 !;T751CSB 338 - .!2 

ITT74LS93 227 - 39 !TT75109 334 - 9 

iTT74LS95B 251 ·176 ITT75110 334 - 22 

ITT74LS96 252·124 lTT75138 341 . 46 

IrT7400 241 -;;2 
!TT7"i?O 847 - 43 

ITT7401 '242 - 34 ITT75207 337 - 43 

iTT7402 245 -126 347 ·188 

ITT7403 242 - 36 
ITT7520a 337· 53 

ITT7404 225 ·195 
347-189 

ITT7405 226 - 76 
1117522 347 - 58 

ITT7406 233 -157 
ITT7523 347· 59 

!TT7407 233 -119 
ITT75234 347 -102 

lTT7408 239 - 16 
ITT75236 347 -170 

ITT7409 .239· 70 
ITT75237 347-172 

1TT741 0 241 - 9 
ITT7524 347 - 20 

ITT74107 236 - 10 
ITT7528 347 - 79 

1TT7411 238 -117 
ITT75325 344 - 38 

241 - 80 
1TT75326 344. 2Q 

ITT7412 
ITT75327 344 - 26 

ITT74121 250 -127 
ITT74122 250 -168 

ITT7534 347-129 

251 - 47 
ITT75361A 343 -106 

ITT74123 
ITT75365 343 ·127 

ITT7413 255 -112 

\,ITT74145 231 ·193 I:;;; 2~4 ~ 31 
343 - 93 

ITT74151 249 -IB2 
343 -152 

ITT74153 249 - 3 347 ·154 
ITT74155 232 - 60 

tll/:1"'O 

ITT75450 344 - B8 
ITT74156 232 -100 ITT75451 344 - B9 
ITI74157 247 - 136 ITT75452 345 - 8 
ITT7416 233-137 ITT75453 345 -110 
ITT74160 229 -122 ITT75454 345 -176 
ITT74161 227 - 191 ITT75460 344 - 90 
ITT74162 229-182 ITT75461 344 - 91 
ITT74163 227 -140 ITT75462 345· 9 
ITT74164 253 - 36 ITT75463 345 ·111 
ITT7417 233 ·101 ITT75464 345 -177 
ITT741SO 255- 11 ITT9001 234 ·123 
ITT74182 224 -100 ITT900?-1 241 -113 
ITT74190 230· 62 ITT9002-5 24' -114 
ITT74191 228 - 74 ITT9003-1 241· 10 
ITT74192 230 -I 13 ITT9003-5 241· 1 I 
ITT74193 228 -123 !TT9004-1 240· ,0 
iTT74i94 251 -195 ITT9004-5 240· 11 

1025· 90 ITT9005-1 244 - 15 
ITI74195 251 - 95 ITT9005·5 244 - 16 

1025 -120 ITT9008-1 243· 7 
ITT7420 240- 9 ITT9008·5 243 - 8 
ITT7421 238 - 74 ITT9009-1 240- 85 
ITT7425 245 - 50 ITT9009-5 240 - B6 
ITT7426 233 -180 ITT9016-1 225 -196 
1TT7430 239 ·122 IrT9016-5 225 -197 
ITT7432 245 - 1-0 ITT9020-' 235 -195 
ITT7437 241 ·185 ITT9020-5 235 -196 
ITT7438 242 -132 ITT9022-1 236- 90 
ITT7440 240 - 84 ITT9022-5 236· 91 
ITT7442 23~ -128 ITT9024-' 235 - 62 
ITT7443 231 - 80 ITT9024·5 235- 63 
ITT7444 231 ·100 ITT9300-1 251· 92 
ITT7445 232· 25 1025 - 56 
ITT7446A 325 -151 ITT9300·5 251 - 93 
ITT7447A 325 -115 1025 - 57 
ITT744B 325 - 47 I ITT"01·' 231 -130 
ITT7450 244 - 14 ITT9301·5 231 -131 
ITT7451 243 -1?4 ITT9304-1' 223 -106 
ITT7453 243 - 69 IITT9304'S 223 -107 
ITT7454 243 - 18 ITT9309·' 249.108 
ITT7470 234 ·173 ! ITT9309·5 249 -109 
ITT7472 234 -136 IITT9312-1 249 -150 
ITT7473 236 - B ITT9312·5 249 ·151 
fTT7474 236 -148 ITT9316 227 ·189 
ITT7475 246 -132 ITT9322·' 247-133 
ITT7476 236· 89 ITT9322·5 247-134 
ITT7480 223· 5 IH932S-1 253 -100 
ITT7482 223 - 22 ITT9328-5 253 -161 
iTT7483 223 - 36 ITr960H 250 ·145 
ITT7486 244 - 77 ITT9601··5 250 -146 
iTT7490 229 - 8 iTT9602·1 251 - 20 
1TT7491 A 253· 80 1TI9602-5 251· 21 
ITT7492 230 ·196 ITT9614-1 333 - 18 
ITT7493. 227 - 12 iTT9614·5 333 - 19 
ITT7495 251 -159 ITT9615-1 337- 10 

1025· 88 ITT9615-5 337 - 11 
ITT7496 252 -113 SAA1024 558 -129 
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SAA1024 560 -192 LAS7238 610- 25 MCC550 615 -155 
SAA1025 560 -193 120V12 614 - 47 MCC555 600- 9 
SAA1130 560 -194 L20V15 614 - 48 MCC560 615-154 
SAH215 598 - 66 L20V20 614 - 49 MCC580 556- 99 
SAJ300 556 ·140 L20V24 614 - 50 I SAK215 559 69 L20V2B 614 - 51 Micro Networks 
SAY115 555 -203 L20V5 614· 44 

I TAA780 556 -141 L20V6 614 - 45 ADC80A-l0 31B- 14 
TElA800 555 - 10 L20V9 614 - 46 ADC80A-12 318- 99 I TCA350 558 -100 L60V10 614 - 55 DAC80/CBI 324- 5 

612 - 72 L60Vt2 614· 56 DAcaO/CCD 322 -105 
11 139- 1 L60V15 614 - 57 DAC85/CBl 324- 6 

TC.A.380 612 - 73 L60V1B 614- 58 .DAC85/CCD 322 ·106 
TCA700 556- 4 L60V20 614· 59 MN2000 545 - 90 
TCA860 556·142 L60V24 614 - 60 614 ·153 
TDA0470 558 -146 L60V2B 614· 61 MN2000H 614-154 
TDA1035 561· 50 L60V5 614· 52 MN2001 614 -155 
TOA9400 560-136 L60ve 614· 53 MN2001H 614 -156 
TOA9500 560 -138 L60V9 614· 54 MN2002 614'157 
TOD1605 601 - 43 MN2002H 614 -158 
TOD1606 602 - 12 lSI Computer MN2003 614 -159 
TDD160e 602 -125 Systems MN2003H 014-160 
TDD1610 603· 11 MN2004 614·177 
TDD1612 603 - 39 C1200 556 -143 MN2004H 614 -178 
TOD1615 603 -114 562 -160 MN2005 614 -179 
TDD1618 604· 59 03600 213·159 MN2005H 614 ·180 I fUU16z4 605 - 4 

I ~030 
213··151 I MN204 234· 8 

ZTEI.5 614 - 187 213-155 MN2120 545· 54 
ZTE2 614 -188 258· 91 612-188 
ZTE2.4 614 -1S9 LS7031 258 - 85 
ZTE27 614 ·190 LS7040 258 - 60 
ZTE3 614 -191 LS7100 326- 1 
ZTE3.3 614 ·192 LS7110 260 - 19 
ZTE3.6 614 -193 315· 49 
lTE3.9 614 -194 RED3000/3600 '213 -157 
ZTE4.3 614 ·195 RED5/6 213·149 
ZTE4.7 614 -196 RED50/60 213 ·153 
lTE51 614 -197 
ZTK11 559· 81 Master logic ZTK18 559 - B2 

Corporation ZTK22 559 - 83 
ZTK23 559· 84 
ZTK33 559- 85 ML200 215 -175 

ZTKo.3 559· 79 258 - 34 

lTK9 559· 80 
Microcircuits 

lambda Electronics Technology 

LAS1000 609·110 707 258· 35 

LAS1100 610· 26 
lAS14CB 603· 99 Micro Components 
LASi4U 609· 6 

609· 45 MCC100 556- 90 
LAS1405 601 -120 MCC102 260· 39 
LAS1406 602· 57 556· 91 
LAS1408 602 ·120 615-153 
LAS1410 603· 20 MCCl22 260- 43 
LAS1412 603- 92 556· 92 
LAS1415 604· 46 613-122 
LAS15CB 603· 98 MCC127 556 - 93 
LAS15U 609- 43 613·115 
LAS1505 601· 90 MCC129 556 - 94 
LAS1506 602- 34 613·123 
LAS1508 602· 99 MCC130 556· 95 
LAS1510 603· 13 613-124 
LAS1512 603· 68 MCC131 556· 96 
LAS1515 604 - 20 MCC132 556 - 97 
LAS1518 604 • 83 MCC137 556· 98 
LAS1520 604 -114 MCC138 612-182 
LAS1524 605 - 35 MCC139 556 -104 
LAS1528 605· 59 612 ·183 
LASIBU 610· 49 MCC140 558 - 68 
LA.S1802 605- 77 613 ·161 
LAS1805 605 -110 MCCI58 559- 28 
LAS18052 606· 23 MCC233 343 - 55 
LASI806 606 - 55 MCC258 559· 29 
LAS t 808 606- 84 MCC263 554 • 15 
LAS1810 606-111 MCC401 554· 73 
LAS1812 007· 21 613 -116 
LAS1815 607 - 62 613-137 
LAS1818 607 - 97 613-147 
LAS1820 607 -107 MCC402 554· 74 
LAS1824 608- 10 613 -117 
LAS1B28 608 - 19 613-148 
LAS1905 601 -129 MCC450 613 -118 
LAS723 609·109' 613 ·149 

,Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

614· 75 
MN2120H 545 - 55 

614 - 76 
MN2200 545- 91 

545 ·109 
MN3000 320·112 
MN3000H 320-113 
MN3001 320· 91 

320-114 
MN3001H 320- 92 

320·115 
MN3002 320· 88 
MN3002H 320 - 89 
MN3003 321· 97 
MN3003H 321- 98 
MN3004 321 ·109 
MN3004H 321 ·110 
MN3005 321- 87 
MN3005H 321 - 88 
MN3006 320· 95 

320·116 
MN3OO6H 320- 96 

320-117 
MN3007 321·113 
MN3007H 321-114 
MN3008 320 - 80 

t 125· 5 
MN3006H 320- 81 
MN3009 320- 82 
MN3009H 320 - 83 
MN301 320 - 32 
MN301H 320- 33 
MN3010 320- 48 
MN3010H 320- 49 
MN3013 321· 27 
MN3013H 321- 26 
MN3014 320· 86 
MN3014H 320· 87 
MN3015 320· 76 
MN3015H 320 - 77 
MN3020 321 - 35 
MN3020H 321· 36 
MN304 234· 9 

344 ·164 
MN304H 234- 10 

344·165 
MN31 00 321· 72 
MN311 322·110 
MN311H 322 ·111 
MN312 323 - 27 

, 125- 8, 

MN312H 323 - 28 
MN312R 323- 29 
MN3210 323· 88 
MN3211 323 -105 
MN3212 323· 3 
MN328 320·102 
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MN328B 320-119 
MN328BH 320-120 
MN328H 320 -103 
MN3300 324 - 58 
MN3310 324- 61 
MN333 320 -107 
MN335 320-121 
MN335H 320 -122 
MN343 615- 50 
MN343H 615- 51 
MN344 615- 52 
MN344H 615 - 53 
MN346 615 - 54 
MN346H 615 - 55 
MN347 615· 56 
MN350 613- 42 
MN351 613· 43 
MN352 613· 44 
MN360 323 ·103 
MN360H 323 ·104 
MN362 323 - 86 
MN362H 323 - 87 
MN364 323 ·101 
MN364H 323 -102 
MN366 323· 83 
MN366H 323- 84 
MN370 324 - 29 
MN370H 324· 30 
MN371 323 - 34 
~.1N371H 323· 35 
MN380 321· 60 
MN380H 321· 61 
MN3850 323 - 97 
MN3850H 323· 98 
MN3660 324· 25 
MN3860H 324· 26 
MN410 321· 65 
MN410H 321 - 66 
MN411 321· 63 
MN411H 321 - 64 
MN412 322- 69 
MN412H 322- 70 
MN413 322 - 67 
MN413H 322· 68 
MN502 ~17- 21 

• 125- 9 
MN5.02H 317· 22 
MN503 317· 53 
MN503H 317- 54 
MN504 317· 48 
MN504H 317- 49 
MN5060 317- 78 
MN5060H 317 - 79 
MN5061 317· 32 
MN5061H 317 - 33 
MNS065 317 - 63 
MN5065H 317- 64 
MN5066 317- 50 
MN5066H 317 - 51 
MN507 317- 55 
MN507H 317· 56 
MN508 317- 25 
MNS08H 317· 26 
MN509 317· 59 
MN509H 31.7 - 60 
MN510 317 - 23 
MN510H 317· 24 
MN51 00 317· 40 
MN5100H 317· 41 
MN5101 317· 88 
MN5101H 317- 89 
MN511 317· 57 
MN511H 317· 58 
MN5110 598 - 33 
MN6120 317 - 46 
MN5120H 317- 47 
MN5121 317· 74 
MN5121H 317· 75 
MN5122 317· 76 
MN5122H 317· 77 
MN5123 317· 19 
MN5123H 317· 20 
MN5130 317· 44 
MN5130H 317 - 45 
MN5131 317- 66 
MN5131H 317· 67 
MN5132 317· 68 

Ie MASTER 1978 



Device Page-Une Device 
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(cont'd) 

MN5132H 
MN5133 
MN5133H 
MN5140 
MN5140H 
MN5141 
MN5141H 
MN5142 
MN5142H 
MN5143 
MN5143H 
MN5150 
MN5200 

MN5200H 
MN5201 
MN5201H 
MN5202 
MN5202H 
MN5203 
MN5203H, 
MN5204 
MN5204H 
MN5205 
MN52051-l 
MN5206 
MN5206H 
MN5210 

MN5210H 
MN5211 
MN5211H 
MN5212 
MN5212H 
MN5213 
MN5213H 
MN5214 
MN5214H 
MN5215 
MN5215H 
MN5216 
MN5216H 
MN5250 
MN5250H 
MN5251 
MN5251H 
MN5252 
MN5252H 
MN5253 
MN5253H 
MN7100 
MN7100H 
MN71:t0 
MN7110H 
MN7120 

MN7120H 

MN7130 

317 - 69 
317 - 14 
317 - 15 
317 - 42 
317 - 43 
317 - 70 
317 - 71 
317 - 72 
317 - 73 
317 - 12 
317 - 13 
317 - 92 
318 - 22 

, 125 - 9 
318 - 23 
318 - 70 
318 - 71 
318- 72 
318 - 73 
318- 24 
318- 25 
318 - 74 
318 - 75 
318- 76 
318 - 77 
318 - 55 
318- 56 
318 - 15 
318 -109 

11 125 -, 9 
318 - 16 
318- 62 
318- 63 
318 - 64 
318 - 65 
318 - 17 
3"1-3- 18 
318 - 66 
318 - 67 
318- 68 
318 - 69 
318 - 53 
318 - 54 
318 - 30 
318 - 31 
318 - 78 
318- 79 
318- 80 
318- 81 
318 - 57 
318- 60 
612 -166 
612 -167 
612-168 
612 -169 
317 -113 
612 -170 
317 -114 
612 -171 
615 - 57 
615 - 74 

Micropac Industries 

42050-055 
42050-109 
42050-128 
42050-148 
42050-158 
42050-168 
42050-188 
42050-208 
42050-224 
42050·244 
42050-264 
42050·284 
42050·304 
42050·324 
42050-344 
42050-364 
42050-510 
42050-610 
42050-710 

601 ·130 
603· 21 

, 603 - 94 

603 ·100 
604 - 48 
604· 49 
604-102 
604 -118 
604-120 
605 - 57 
605· 58 
605· 60 
605 - 61 
605 - 67 
605· 71 
605 - 75 
601 ·131 
602 - 58 
602 - 62 
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42050~81O 

42051 
42051-055 
42051-065 
42051·075 
42051-085 
42051-095 
42051-105 
42051·124 
42051-144 
42051-154 
42051-164 
42051-184 
42051-204 
42051·223 
42051-243 
42051-263 
42051-283 
42051-303 
42051-323 
42051-343 
42051-363 

Micro Power 
Systems 

MPS301 
MPS302 
MPS303 
MPS310 
MPS311 
MPS312 
MPS318 
MPS350 
MPS351 
MPS352 
MPS358 
MPS5003 
MPS5007 
MPS501Q 
MPS5014 
MPS7104 
MPS7111 
MPS7138 
MPS7139 
MPS7145 
MPS7149 
MPS7155 
MPS7175 
MPS7501J 
MPS7501K 
MPS7501S 
MPS7502J 
MPS7502K 
MPS7502S 
MPS7503J 
MPS7503K 
MPS7503S 
MPS7506J 
MPS7506K 
MPS7506S 
MPS7506T 
MPS7507J 
MPS7507K 
MPS7507S 
MpS7507T 
MPS75100lJ 
MPS75100lK 
MPS75100lS 
MPS7511DIJ 
MPS7511DIK 
MPS75110lS 
MPS7511DIT 
MPS75120lJ 
MPS75120lK 
MPS75120lS 
MPS7513J 
MPS7513K 
MPS7516J 
MPS7516K 
MPS7516S 
MPS7516T 
MPS7519J 
MPS7520J 
MPS7520K 
MPS7520S 
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602 -121 
608 - 39 
606- 6 
606 - 69 
606 - 70 
606 - 95 
606·108 
606-112 
607· 33 
607 - 34 
607 - 78 
607 - 79 
607 -104 
607 -111 
607 -112 
608 - 17 
608 - 18 
608 - 20 
608- 21 
608 - 26 
608 - 30 
608 - 34 

547 - 9 
547 - 10 
547 - 11 
54? - 12 
547 - 13 
547 - 14 
547 - 40 
547 - 34 
547 - 35 
547 - 36 
547 - 47 
554- 16 
319- 49 
614·102 
554- 17 
319 - 48 
556 -193 
319- 19 
596 - 87 
562· 81 
596 - 88 
562 - 82 
562 - 83 
314-120 
314 -121 
314-122 
314 - 61 
314 - 64 
314- 65 
315- 3 
315: 4 
315 - 5 
315-109 
315-110 
315 -103 
315-104 
315- 69 
315- 70 
315- 63 
315- 64 
308 - 45 
308 - 46 
308 - 47 
308 - 48 
308 - 49 
308 - 50 
308- 51 
310- 61 
310- -62 
310- 63 
307 - 48 
307 - 49 
308 - 79 
308· 61 
308· 80 
308· 62 
311 - 10 
322 - 21 
322- 9 
322 - 22 

MPS7520T 
MPS7521J 
MPS7521K 
MPS7521L 
MPS7521S 
MPS7521T 
MPS7521U 
MPS7522J 
MPS7522K 
MPS7522L 
MPS7522S 
MPS7522T 
'MPS7522U 
MPS75508 
MPS7570J 
MPS7570L 
MP7513S 

322 - 10 
323· 77 
323 - 70 
323· 63 
323 - 78 
323 - 71 
323 - 64 
322· 37 
322 - 33 
322· 29 
322· 38 
322· 34 
322· 30 
318·107 
317 -116 
317 -118 
307 - 37 

Mitel 
Semiconductor 

M040558 
,M040558E 
M040568 
M04056BE 
M04114 
M04301 

MD4301A 

M043018 
M043118 

M04311BE 
M04311E 
M043308 

M04368B 
M04368BE 
M04568B 
M04568BE 
MT8804B 

MT8804BE 

MT8820 

MT8820A 
MT8820AE 
SIL1902A 

SILl902AE 
SIL1902AF 
SIL4000UB 
SIL4000UBE 
SfL4001B 
SIL4001BE 
SIL4001UB 
SIL4001UBE 
SIL4002B 
SIL4002BC 
SIL4002UB 
SIL4002UBE 
SIL4oo7B 
SIL4007BE 
SIL4009B 
SIL4009BE 
SIL4010B 

SIL4010BE 
SIL4011B 
SIL4011BE 
SIL4011U8 
SIL4011U8E 
SIL40128 
SIL4012BE 
SIL4012UB 
SIL4012UBE 

208 - 59 
208 - 60 
208 - 65 
208· 66 

1017 - 94 
559 - 30 
600 - 39 
215 -166 
612 - 34 
612- 35 
208 - 46 
325· 31 
208 - 47 
325 - 32 
208- 83 
214 -132 
326 - 24 

1028 - 44 
208 - 84 
214 -133 
326 - 25 

1028 - 45 
325· 24 
325 - 25 
208 - 48 
208- 49 
316- 19 
316- 24 
599 - 92 
316- 20 
316- 25 
599 - 93 
598 -127 
598 -132 
596 -150 
596-151 
212 -145 

1017 - 76 
212 -146 

1017 - 77 
210 ·185 
210-186 
211 - 66 
211 - 67 
211 - 64 
211 - 65 
211 - 9 
211 - 10 
211 - 7 
211 - 8 
205 - 64 
205 - 65 
204 -167 
204 -168 
204 - 96 

1027 -125 
204 - 97 
209 -169 
209 -170 
209 -167 
209 -168 
209 -103 
209 -104 
209-101 
209-102 

SIL4013B 
SIL4013BE 
SIL40148 
SIL4014BE 
SIL4014E 
SIL4015B 

SIL4015BE 

SIL40168 
SIL4016BE 
SIL4017B 
SIL4017BE 
SIL40188 
SIL40188E 
SIL40198 
SIL4019BE 
SIL4020B 
SIL4020BE 
SIL40218 

SIL4021BE 

SIL40228 
SIL4022BE 
SIL4023B 
SIL40238E 
SIL4023UB 
SIL4023UBE 
SIL40248 
SIL4024BE 
SIL4025B 
SIL4025BE 
SIL4025UB 
SIL4025UBE 
SIL4027B 
SIL4027BE 
SIL4028B 
SIL40288E 
SIL4029B 
SIL402&8E 
SIL4030B 
SIL4030BE 
StL40358 

SIL4035BE 

SIL4040B 
SIL4040BE 
SIL40428 

'SIL4042BE 
SIL40438 
SIL4043BE 
SIL4044B 
SIL4044BE 
SIL4046B 

SIL4046BE 

SIL4049B 
SIL4049BE 
SIL4050B 
SIL4050BE 
SIL40518 
SIL4051BE 
SIL40528 
SIL4052BE 
SIL40538 
SIL40538E 
SIL4055B 

SIL40558E 

SIL40568 
,SIL4056BE 
SIL4060B 
SIL40608E 
SIL4066B 
SIL40668E 
SIL4068B 
SIL40688E 
SIL4069B 
Sll40698E 
SIL40708 
SIL40708E 
SIL4071B 
SIL40718E 

PRODUCT INDEX 
Page-line Device Page-Line Device 

208 -103 
208-104 
214· 42 
214· 43 

1028 - 2 
214· 23 

1026· 99 
214· 24 

1026 ·100 
308 - 81 
308 - 82 
206 -132 
206 -133 
207 -106 
207 -107 
210 - 10 
210- 11 
205 -145 
205 -146 
214 - 62 

1028-
214 - 63 

1028 - 4 
207 - 84 
207 - 85 
209 -139 
209 -140 
209 ·137 
209-138 
205 - 99 
205 -100 
211 - 37 
211 - 38 
211 - 35 
211 - 36 
208 -175 
208 -176 
207 -129 
207 -130 
207 - 64 
2(;{ - 06 

210- 59 
210- ,60 
213 -163 

1026· 82 
213 -164 

1026 - 83 
205 -121 
205 -122 
211 -142 
211 -143 
211 -180 
211 -181 
211 -161 
211 -162 
215 - 12 
596 - 55 
215- 13 
596 - 56 
204 -184 
204 ~185 
204 -112 
204 -113' 
314 - 99 
314 -100 
314 - 43 
314 - 44 
310-107 
310-108 
325 -194 
326- 11 
325 -195 
326- 12 
326- 2 
326- 3 
205 -162 
205 -163 
308 - 63 
308· 64 
209· 79 
209 - 80 
205 - 10 
205 - 11 
210 - 61 
210- 62 
210 -148 
210-149 

SIL4072B 
SIL40728C 
SIL4073B 
SIL40738E 
SIL4075B 
SIL4015BE 
SIL4076B 
SIL4076BE 
SIL4077B 
SIL4077BE 
SiL4078B 
SIL40788E 
SIL4Q818 
SIL4081 BE 
SIL4082B 
SIL4082BE 
SIL40858 
SIL40858E 
SIL40988 
SIL40988E 
StL4502B 
SlL4502BE 
SIL4508B 
SIL45088E 
SIL45108 
SIL45108C 
SIL45118 

SIL45118E 

SIL45128 
SIL45128E 
SIL45148 
SIL45148E 
SIL45158 
SIL4515BE 
SIL45168 ' 

SIL45168E 
SIL45188 
SlL4!>18BE 
SIL45208 
SIL45208E 
SIL45288 
SIL45288E 
SIL49688 
SIL49688E 
SIL49788 
SIL4978BE 

210 ·115 
210 ·116 
209· 34 
209· 35 
210 ·129 
210-131 
208 ·138 
208 -139 
210· 96 
210· 97 
210·170 
210 ·171 
209· 54 
209 - 55 
209· 20 
209 - 21 
210· 35 
210· 36 
213 - 49 
213 - 50 
205 - 40 
205 - 41 
212- 3 
212· 4 
206 ·158 
206 ·159 
208· 32 
325 -177 
208 - 33 
325 -178 
213· 7 
213 - 8 
207 ·160 
207 -159 
207 ·175 
207 -176 
206 - 36 
206 - 37 
206 -112 
206-113 
206- 12 
206· 13 
213- 51 
213 - 52 
209- 15 
209- 16 
210 ·110 
210-111 

Mitsubishi Electric 
Co. 

MELPS 
ME58563-1 
ML120 
M5S000 
M5S003 
M5S004 
M5S005 
M5S010 
M5S011 
M5S015 
M5S020 
M5S022 
M5S030 
-M5S040 
M5S074 
M5S085 
M5S112 
M5S113 
M5S114 
M5S133 
M5S138 
M5S151 
M5S153 
M5S157 
M58158 
M5S174 
M58175 
M5S181 
M5S182 
M5S251 
M5S257 
M5S258 
M51011 
M5106 

1521 - 3 
1004 - 62 
555 ·122 
241 -172 
242-118 
226 - 58 
226 -132 
241 - 66 
238-162 
239 - 3 
240- 67 
240-192-
239-171 
240-141 
236 -201 
225· 27 
235·174 
235-113 
235 -147 
239 -193 
233· 7 
250· 25 
249 - 48 
247-190 
248· 72 
238· 10 
237· 89 
224· 72 
224 -121 
250· 79 
248 ·142 
248 ·107 
557 -134 
554 -136 

M5108 
M5109 
M5111 
M5112 
M5115 
M5115R 
M51172 
M5118 
M51182 
M51201 
M51230 
M51231 
M5130 

M5132 
M5133 

M5134 
M5135 
M5136 
M51361 
M5138 
M51401 
M5141 
M5143 

M5144 

M51512 
M51513 
M5152 
M51521 
1.15155 
M5156 
M5167 
M5168 
M5169 
M5170 
M51709 
M5172 

M51802 
M5181 
M5184 
M51843 
M5188 

M5190 
M5192 
M5199 
M5199A 
M5304 
M53200 
M53201 
M53202 
M53203 
M53204 
M53205 
M53206 
M53207 
M53208 
M53209 
M53210 
M53213 
M53214 
M53216 
M53217 
M53220 
M53225 
M53227 
M53230 
M53237 
M53238 
M53240 
M53241 
M53242 
M53243 
M53244 
M53245 
M53247 
M53248 
M53250 
M53253 
M53260 
M53262 
M53270 
M53272 

555· 11 
554 ·137 
554 ·138 
557 - 73 
554 -139 
554 ·142 

- 550· 51 
559 -144 
559 ·145 
545· 3 
554· 11 
557·155 
557 -156 
584 - 24 
559· 94 
559 - 95 
596 - 48 
596 - 49 
554 - 13 
615 -107 
581 - 2 
557 - 71 
561,- 51 
557 - 72 
561 - 52 
554 -143 
554 -144 
555 -164 
555,165 
554 -140 
554-141 
561 -164 
561 ·165 
561 -166 
612 - 36 
584 - 40 
615-148 
616- 24 

581 - 43 
561-167 
561 -'168 
600- 10 
560-165 
561 -145 
559 ·186 
559 -185 
609 - 47 
609- 52 
244- 51 
241 -116 
242 - 37 
245 -127 
242 - 38 
226- 2 
226- 77 
233 -158 
233 -120 
239- 17 
239- 71 
241 - 13 
255-113 
255 -179 
233 -138 
233- 1 02 
240- 12 
245- 51 

.245· 90 
239 -123 
241 -186 
242 -133 
240 - 87 
326 -193 
231-133 
231 - 81 
231 -101 
232 - 26 
325,116 
325· 48 
244· 18 
243 - 70 
244· 52 
231 -132 
234-174 
234·138 

Arranged alphanumerically from left to right 
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I M54550 
, M54551 

Mitsubishi Electric 
Co. (cont'd) 

M53273 
M53274 
M53275 
M53276 
M53280 
M53283 
M53284 
M53285 
M53286 

236- 12 
236 -, 50 
246 -133 
236 - 93 
223 - 6 
223· 37 
247· 24 
224 -196 
244 - 78 

1011· 50 
229 - 9 
253 82 
230 197 
227 - 14 
251 - ,6, 
252 -114 
241 - 12 
236 - 13 
250 128 
250 -169 
25, - 48 
225 - 61 
225 - 92 

I

i M54552 

I 
~~:~~ 
M54602 
M54603 

\

' M54604 
M54605 . 

I
I ~~:~~~ 

M54700 
M547:30 
M58563 

M587105 
M58730 

M58731 

M58740 
M5875' 

M58755 
M58755-1 
M58755-2 

Page-Une DeVice Page-Lme Devfce 

1510 . 1 7~ I ~-2-'-5-3--,-------,-0-2-< -. -10-9 

'511 123 5255-1 1022· 94 
1511 - 6415260.1 1022 - 89 

344 - 93 5261-1 1022 - 90 
344 - 94 5275-1 * 1252 

345- 12[ 1023· 8 
345 - '12 . 5276-1 .1252 
345 - ~ 78 1023 - 9 

345 - 13 I 5280-1 .1252 
331 - 6; ~ 022 36 

335 - :37 15280-2 
1003· 76 5281-1 

~ ~~:: :~ I 5281-2 

1511 142 
1510-114 5282-1 
1022 - 8, 
1512 - 2 5282-2 
1023 89 
15,2 - " 5283-1 
1511 -101 
1017- 28 5284·1 
1511 -177 5285-1 
1511 ·,83 5286-1 
1008 106 
1009 - 49 

.1252 

.1252 
1022· 42 
.1252 
1022 - 20 
.1252 
1022· 37 
.1252 
1022· 17 
.1252 
1022· 43 
1022 - 38 
1022 - 44 

.1252 
1022 - 34 

5353 
5353-1 

5380-1 
5381-1 
5384-i 
5385-1 
5386-1 
5387-1 
54'..5240 

54LS241 

54L5244 
54'_5245 

54L5373 
54LS374 
545240 

54S241 

545244 

545373 

Page-Line Dev~c~ 

.1563 6073 

.1248 601L! 
1006 - 32 6200 
, 006· 86 6200-1 
1006 - 90 

1006 - 87 6201 
1006 - 91 620'.1 
1006 - 85 
, 006 - 89 6205 

2513 - 1 20 6205-1 
332 - 54 

256 - 152 6206 
332 - 22 6206.1 
256 -176 

256-195 6210-1 
341 - 59 

246 - 44 6225-1 
238 32 

• 462 6230 
256 -135 6230.1 
332 - 56 

336 - 28 6231 
• 462 6~31-1 

256 - 165 6235-1 
332 - 24 

336 - 30 6236-1 
• 462 

256 188 6240.1 

\ M53289 
M53290 
M53291 
M53292 
M53293 
M53295 
M53296 
M5330 
M53307 
M53321 
M53322 
M53323 
M53325 
M53326 
M53332 
M53345 
M53347 
M!:>3341:l 
M53350 
M53351 
M53353 
M53354 
M53355 
M53356 
M53357 
M53358 
M53360 
M53361 
'-153362 
M53363 
M5336': 

;;~ : ~:~ I Monolithic 
254 . 176 Memories, In.c. 
254·14& 

5286-2 

\5287-1 

1528702 

5289-1 

1022 95 
.1252 
1022 16 
.1252 
1022 - 40 
.. 1252 
1022· 19 

545374 

• 460 
246 - 56 6241 

• 460 6241-1 

M53365 
M53366 
M533 7 0 
M53374 
M53375 

M53376 
M53377 
M53380 
~~15338; 

M53382 
M53385 
M53390 
M5339' 
M53392 
M53393 
M53398 
M53399 
M5340 
M53478 
M53483 
M53490 
M53493 
10.,15352 
M5373 
M5374 
M5375 
M5376 
M539~ 

M5393 
M5395 
M54101 
M54304 
M54401 
M54402 
M54403 
M54405 
M54406 
M54501 
M54502 
M54503 
M54504 
M54510 
M54520 

2140 

250· 99 L5530 
249 -183 L5531 
249 - 4 L5560 
233 - 57 L5561 
232 - 61 L6530 
232.101 L6531 
247 137 L6560 
248 - 39 L6561 
229. 123 5051 
227 192 5052 
2'29 . 183 5055 
227 ·141 
253· oJf 

252· '94 
253· 16 
24~ 35 
237 . 72 
237 - 46 
229· 6' 
227 - 76 
255 - 12 
224· 27 
224 -101 
255 - 69 
230 - 63 
228 - 75 
230 - 114 
228 124 
252 - 151 
252 138 
241 115 
254 - 137 
223 - 38 
229 - 10 
227 - 15 
244· 17 
236 - 11 
236 149 
234-137 
236 - 92 
253 - 81 
227 13 
251 -160 
613 ·119 
223 -108 
223 -121 
233 - 23 
252 - ;30 
325· 28 
325 -117 
345 - 10 
345 - 11 
345 - 59 
344 - 92 
258 -144 
343 -161 

5056 
S06~ 

5062 
507; 

I 
',Ol£' 

5073 
5074 
5200 

5200-1 

5201 
5201-1 

5205 
5205-1 

5206 
5206-1 

5210-1 

5225-1 

5230 
5230-1 

5231 
5231·1 

5235-1 

5236-1 

5240-1 

5241 
5241-1 

5250·1 

5251-1 

5252-1 

5253-1 

,012 ·102 
1012 ·103 
1011 - 67 
1011· 69 
1012 ·100 
10,2 ·101 

1011· 60 
1011· 64 
999 9 
999 - 11 
999 - 13 
999 - 28 
999 - 15 
999 - 30 
999 - 52 
999 - 54 
999· 99 
999 -101 

.1252 

.1252 
~ 020 - 39 
.1252 
.1252 
1020· 42 
.1252 
.1252 
1021· 17 
.1252 
.1252 

• 1021 - 18 
.1252 
1020 - 68 
.1252 
1021 - 32 
.1252 
.1252 
1020· 19 
.1252 
.1252 
1020 - 20 
.1252 
1020· 85 
.1252 
1020 - 86 
.1252 
1021 - 54 
.1252 
.1252 
1021 . 58 
.1252 
1021 106 
.1252 
1021 -108 
.1252 
1021 -107 
.1252 

5289-2 

5292 
5297 
5299 
5300 
5300-1 

5301 
5301-1 

5305 
5305-1 

5306 
5306-1 

5308 
! 5308-1 

5309 
5309-1 

5330 
5330-1 

5331 
5331-1 

5335-1 

5336·1 

5340 

1
5340

'1 

I 5341 
I 5341-1 

I 

5348 
5348-1 

5349 
5349-1 

5350 
5350-1 

5351-1 

5352 
5352-1 

.1252 
1022· 39 
.1252 

54S774 
5530 

'022· 18 5531 
999 . 114 I 5560 
999 - 56 5561 
999.116 571.5300 

.1248 

.1248 
1003 -109 
.1248 
.1248 
1003 ·113 
.1248 
.1248 
'004 106 
.1248 
.1248 
1004 -108 
*,248 
.1248 
1004 - 19 
.1248 
.1248 
1004· 21 
.1248 
.1248 
·1003· 35 
.1248 
.1248 
1003· 36 
.1248 
1004· 29 
.1248 
1004 - 30 
.1563 
.. 1248 
1005 - 63 
.. 1563 
.1248 
1005 70 
.1563 
.1248 
1005· 59 
.1563 
.1248 
1005· 66 
.1563 
.1248 
1006 - 28 
.1248 
'006 31 
.1563 
.1248 
1006 - 29 

57L5301 

II ~~~~~~~ 
5"ll5376 

I ~lLS:i80 

575300 

575301 

I
' 57S304 

57S373 
I 

575374 
57S376 

57S378 

57S380 

57S382 

5701 

57110 

57401 

57558 

57558-1 
57558-2 
57588 
fl05' 
6052 
6055 
6056 
6061 
6062 
6071 
6072 

2.313· 40 

238 - 42 6250.1 
.. 460 

1012 - 75 6251-1 
1012 - 79 

~~; ~: :: I 6252-1 

256 -122 16253-1 
332 - 58 

256 - 154 6255-1 
332 - 26 6256.1 
256 - 178 6260-1 
25C· 1 97 b~61-1 
342 - 2 6275-1 
238 - 34 

:1.46· 46 6276.1 
256 -137 

332 60 6280.1 
336 - 32 
256 -167 
332· 28 
331'; - :14 

256 -190 

• 460 
240 - 58 

• 460 
.. 460 

238 44 

• 460 
238 - 46 

• 460 
246 - 60 

.. 460 
246 - 63 

.1654 
224 165 

1508· 74 
II 148 - I 
.1654 
1508 - 7? 
; 513 - 35 
.1654 
1001 80 
1508 - 80 
.1652 

223·189 
.1652 
.1652 
1508 - 83 
888 - 10 
999· 12 
999 - 14 
999 - 29 
999 - 16 
999 - 31 
999 - 53 
999 55 I 

6280-2 

6281 .. 1 

6281-2 

6282-1 

6282-2 
6283-1 

6284-1 
6285-1 
6286-1 

6286-2 

6287·1 

6287-2 

6289-1 

6289-2 

6292 
6297 
6299 
6300 
6300-1 

6301 
6301-1 

6305 
6305-1 

1i Indicates page number In Apphcallon Note Directory. 
* Indicates additional data is proVided on the page noted 

DeVice Page-Line 
1---------·-·--·-----

999 -100 
999 -102 

.1252 
[

6306 .1252 
6306·1 .1248 

~004 86 

.1252 
1020 - 31 I 

6308 .1252 

! 6308-1 ~ ~;:8 11 
.1252 
.1252 
1020 -
.1252 
.1252 
1021· 
.. 1252 
*1252 

\
6309 .1252 

23 6309-1 .. 1248 i 11:04 ~ 3 
I 63135-1 1004 - 24 

8 1; 63137-1 1a05 - 83 1 
63' 39 1 1005 - 84 

1
6330 .1252 

1021 - 10 6330-1 .1248 
.. 1252 [ 1003 -. 16 
1020 - 67 6331 .1252 
.1252 6331-1 .1248 

I 1003 - 20 1021 - 31 
.1252 6335 
.1252 6335-1 

1020 - 13 
.1252 6336·1 

1020 - 10 
.1252 6340 
1 ()20· 80 6340-1 

.1252 
1020 - 81 6341 
,,1252 6341-1 

1021 - 49 
.1252 6348 
.1252 6346-i 

1021 5' 
.1252 
1021 ·101 

.1252 
1021.103 
.1252 
1021 -102 
.1252 
1021·104 
1022 - 91 
1022 - 92 

6349 
6349-1 

6350-1 

6351-1 

6352 
6352-1 

1022 - 86 6353 
10,,2 - 87 6353-1 

.1252 
1023 - 6 6380-1 

.1252 
1023 - 7 6381-1 

.1252 
1022 - 24 6384-1 

.1252 
,022 6 6385-1 

.1252 
1022 - 30 
.1252 
'022· 9 
.1252 
1022 - 25 

.1252 
1022· 31 
1022 - 26 
1022 - 32 
.1252 
1022 - 23 
.1252 
1022 - 5 
.1252 
~ 022· 29 
.1252 
1022 - 8 
.1252 
1022 - 28 
.1252 
1022 - 7 

999 -115 
999·· 57 
999 -117 

.1252 

.1248 
1003 - 72 
.1252 
.1248 
1003 - 73 
.1252 
.1248 
1004 - 82 

6386-1 

6387-1 

65110 
6530 
6531 
6560 
6561 
6715300 

67l.S301 

67LS304 
67L5305 

67LS376 
67LS380 
67S300 

675301 

67S304 
67S373 

675374 
67S376 

67S378 

67$380 

I 675382 

.1252 
.1248 
1004 - 23 
.1248 
'004 - 26 
.1252 
.1248 
1005 40 
.1252 
.1248 
1005· 50 
.1252 
lit i248 
~ 005 - 33 
.1252 
.1248 
1005· 43 
.1248 
'006 6 

.1248 
1006 - 11 
.1252 
.1248 
1006 7 
.1252 
.1248 
1006 - 12 
.1248 
1006· 69 
.1248 
1006- 73 
.1248 
1006 - 70 
.1248 
1006 _. 74 
.1248 
1006- 68 

.1248 
1006· 72 

~ 149· 6 
1012 50 
1012· 56 
1011 - 11 
101 ~ - 19 

256 -123 
332 - 59 
256 -155 
332 - 27 
256 -179 
256 -198 
342 - 5 
238 - 35 
246 - 47 
256 -138 
332 ~ 61 
336 - 33 
256 -168 
332 - 29 
336 - 35 
256 -191 

.. 460 
246 - 59 

* 460 

• 460 
238 - 45 

• 460 
238 - 47 

• 460 
246· 61 

• 460 

, Ie MASTER 1978 



Device Page-Line Device 

Monolithic 
Memories, Inc. 
(cont'd) 

67S382 
67000 
6701 

67110 

67401 

67558 

67558-1 
67558-2 
74LS240 

74L8241 

74LS244 
74LS245 

74LS373 
74L8374 
745240 

745241 

246 - 64 
1521 - 4 
.1654 

224 -166 
1508 - 75 

11 149 - 7 
.1654 
1508 - 78 
1513 - 36 
.1654 
1001 - 82 
1508 - 81 
.1652 

223 -190 
1508 - 84 
.1652 
.1652 

256 -121 
332 - 55 
256 -153 
332 - 23 
256 -177 
256 -196 
342 - 4 
246 - 45 
238 - 33 

• 462 
256 -136 
332 - 57 
336 - 29 

* 462 
256 - 166 

MCS6530 
MCS6532 
MPS2529 
MPS7100 
MTS100l 
MTS1002 
MTS1016 
MTS1102 
MTS2013 
MTS2100 
MTS2103 
MTS2105 
MTS2107 
MTS2108 
6500 

Mostek 

F8 

MK1002 
MK1007 
MK2000 
MK2300 
MK2302 
MK2400 

MK2408 
MK2500 

332 - 25- MK2503 

745244 

74S37~ 

336 - 31 
• 462 I MK2600 
256 - ~ 89 

• .. 60 'vtI(?I:l,,1 

745374 

745774 
828100 

82S101 

8387·1 

246 - 57 

• 460 
238 - 41 
238 - 43 

• 460 
254 - 49 

1002 - 6 
254 - 50 

1002 - 3 
.1248 

MOS Technology 

MC81003 
MCS1004 
MCSHl05 
MCS100? 
MCS1008 
MCS1009 
MCS2017 
MCS2018 
MCS2020 
MCS2022 
MCS2023 
MCS2024 
MCS2025 
MCS2026 
MCS2026-002 
MCS2027 
MCS2029 

258 - 63 
999 - 22 
999 - 23 
329 - 32 
329 - 2B 
329 - 55 
999 - 49 
999 -118 
999 -109 
999 - 72 

1020 - 3 
999 - 98 
999 -119 

1020 -
~ 142 - 17 

999 - 24 
1020 - 10 

MCS2104 1028 43 
MCS6500 ~ 146 - 16 
MCS6500SERIE31 149 - 8 
MCS6502 
MCS6503 
MCS6504 
MCS6505 
~,1CS6506 

~"'CS6512 
Iv1CS65~ 4 

I MCS6515 
MCS6520 

MCS6522 

I r/CS6530 

1508 - 141 
1508 -142 
1508 -143 
1508 -144 
1508 , 45 
1508 -146 
1508 -' 47 
1508 -148 
1509 - ~ 0 
1513 - 76 
1509 - 11 
1513 - 77 
1508 - 169 

Ie MASTER 1978 

MK2708 
MK28000 

MK30000 
MK31000-3 
MK32000 
MK32000-5 
MK34000-3 
MK36000 
MK36000-5 
MK3602P 
MK3702-1 
MK3702-2 
MK3702-3 
MK3850 

MK3851 
MK3852 
MK3853 
MK3854 
MK3861 
MK3870 

MK3871 
MK3880 
MK3881 
MK3882 
MK3883 
MK3884 
MK4006 
MK4007 
MK4008 
MK4027 

MK4027-2 
MK4027-3 -
MK402,-4 
MK4027-83 
MK4027-84 
MK4096-1 ; 
MI\4096-16 
MK4096-6 
MK4096-77 
MKA096-85 
MK4096-86 

Page-Line Device 

149 - 9 
1508 -170 
556 - 26 
558 - 28 

MK4096-86 
MK4102 
MK4102-1 
MK4102-11 

1024 - 21, MK4102-12 
1028 - 48 MK4104 
1024 - 13 MK4104-3 
1028 -107 MK4104-4 
1024 - 28 MK4104-5 
1024- 73 MK4104-6 
1028 - 51 MK4104-86 
1028- 76 MK4114 
1029 - 12 
1029 - 18 
1522 -

1522-
11 144 - 2 
11 144-
11 146 - 17 
11 149 - 10 
11 149 - 11 
11 149 - 12, 

1029 - 9 
1024 - 16 

/Hi20 -104 
1020 -105 

999 - 35 
1020 -100 
1020-101 

999 - 38 
1021 - 77 
1021 -110 
1000 - 9 
1000 - 40 
1021 - 78 
1021 -111 
.l)1)l"i- <(I 

1000 - 41 
1006-114 
1023 - 79 
1023 -101 
1022- 68 
1023 - 70 

11 141 - 13 
1023 -106 
1023 -22 

MK4114-4 
MK4114-5 
MK411.4-6 
MK4116 
MK4116-1 
MK4116-2 
MK4116-3 
MK4116-4 
MK4200 
MK4200-11 
MK4227-3 
MK4227-4 
MK4414-3 
MK5002 
MK5005 
MK5007 
MK5009 

MK50240 

MK50241 
MK50242 
MK50250 
MK50253 
MK50254 

I MK50395 

I 
MK50396 

MK50397 

MK50398 
MK50399 
MK5085-1 
MK5085-2 
MK5086-1 
MK5086-2 
MK5089 
MK6820 
l80 

Page-Line Device 

1009 - 62 
1017- 80 
1017 - 29 
1017 - 30 
1017 - 81 

LM104G 
LM105 
LM107 
LM108 

11 141 - 13 LM108A 
1018 - 98 LM109 
1018-117 LM109G 
1019 - 12 LMll0 
10~9- 29 LM111 
1019 - 30 LMl17 

V. 141 - 13 
1017 -120 
1018 - 11 
1018 - -30 

11 149 - 13 
1009 -116 
1009 -121 
1010- 4 
1010 - 16 

11 141 - 11 
1009 - 95 
1008 - 83 
1009 - 14 
1017 -105 
25&- 52 
258 - 53 
258 - 54 
258 - 95 

11 104 - 17 
558 -188 

11 122 - 7 
558 -189 
558 -190 

LM123 

LM124 
LM139 
LM139A 

. LM158 

LM201A 
LM204G 
LM205 
LM207 
LM208 
LM208A 
LM209G 
LM209K 
LM210 

-LM211 
LM224 
LM239 
LM239A 
c.M258 

556 -194 LM2901 
556 - 195 LM2902 

556 -196 
258 - 78 

11 104 - 18 I Uv13.01A 
, 104- 19 Uv1304G 

258 - 79 ,Jv',306 

11 104 - 18 LM307 
258 - 80 LM308 

11 104 - 18 LM308A 
258 - 81 LM309 
258 - 82 LM309G 
598 - :94 LM310 

598 -195 
598 -196 
598 -197 
598 -198 

1509 -108 
1522 - 4 

11 149- 13 

LM311 
LM317 

LM323 

LM324 

11 141 - 13 
1023 -115 
1004 - 52 
1004 - 32 
1004 - 38 
1004 - 47 
1504 - 26 
1522 - 2 
1504 - 3-3 

1504 - 52 
1504 - 56 
1504 - 41 
1504 - 46 
1504 - 38 
1522 -
1504 - 47 
1505-157 
1506 - 10 
,506 -
1506 - 7 

1506 - 13 
1008 - 36 
1013 - 5 
1008 - 38 

Motorola 
Semiconductor 

LM339 
LM339A 
LM358 

11 141 - 12 
11 149 - 13 

1008 - 60 
1008 - 81 
1009 - 9 

OS36147 
OS36177 
OS3645 
OS3647 
OS3675 
OS3677 
OS8641 
LF155 

LF155A 
,-F156 
LF156A 
,-F157 
LF157A 
LF255 
LF256 
LF257 
LF355 
c.F355f. 
LF3558 

1008 - 82 ' LF356 
1009 - 10 LF356A 
1009 - 93 LF356B 
1009 - 61 LF357 
1009 - 11 LF35 7 A 
1009 - 12 LF357B 
1009 - 94 LM101A 
1009 - 13 

LM565 
343 - 1 n MCA Series 
343--- 173 MCC14482 
343 -163 MCC1486 
343 -170 MCC1487 
343 - 164 MCM0464 
343-171 MCM10139 
340- 31 MCM10143 
564 - 69 
578 - 23 

573 - MCM10144 
578 - 44 

573 - 20 MCM10145 
579 -
573 - 38 

578 - 24 MCM10146 
57B - 45 t,.10.' 1 0147 
579 - 4 
585 - 2' MCM' 0'49 
573 -

57B - 25 /,.10,,1 1 0' 52 
585 - 30 
573 - 21 
578 - 46 
585 - 39 
573 - 39 
579 -
564 - 10 
575 - 21 

MCM10415A 
MCM10416 
MCM14505A 
MCM14505BA 
MCM14505BC . 
MCM14505C 
MCM14524 

Page-Line Device 

610 - 65 
609: 120 
574 - 52 
566 -141 
574 -
570 - 37 
601 - 66 
601 - 16 
563 - 18 
549 - 35 
609 - 97 

11 133 - 10 
601 -118 

11 133 - 10 
593 - 29 
552 - 55 
552 - 31 
567 - 80 
589 - 47 
575 - 22 
610- 66 
609-121 
574 - 53 
574 - 7 
570 - 38 
601 - 17 
601 - 68 
563 - 10 
549 - 36 
593 - 30 
553 - 10 
552 - 40 
567 - 81 
590 - 46 

MCM14524A 
MCM14524C 
MCM14537 
MCM14537A 
MCM14537C 
MCM14552 
MCM14552A 
MCM14552C 
MCM21 L 14-20 
MCM21 L 14-25 
MCM21 L 14-30 
MCM21 L 14-45 
MCM21 L41-25 
MCM21 L41-30 
MCM21 L41-45 
MCM21 L43-25 
MCM21 L43-30 
MCM21 L43-45 
MCM2114-20 
MCM2114-25 
MCM2114-30 
MCM2114-45 
MCM2141-20 
MCM2141-25 
MCM2141-30 
MCM2141-45 
MCM2143-20 
MCM2143-25 
MCM2143-30 
MCM2143-45 
MCM27A08L 
MCM270BCP 
MCM2708L 
MCM2716 

553 - 32 MCM2717 
567 - 111 MCM4000 
567 - 154 MCM4002L 
595 - 26 MCM4002P 
584 - 13 -MCM4027-2 
610 - 37 MCM4027-3 
608 - 22 ; MCM4027-4 
584 - 2 MCM4096-11 
583 - 45 MCM4096-6 
571 - 2 MCM4116-15 
601 - 69 MCM4116-20 
601 - 18 MCM4116-25 
563 - 29 MCM4116-30 
550 - 36 MCM4227-2 
609 - 98 MCM4227-3 

11 133 - 10 MCM4227-4 
601 -119 MCM5003 

11 133- 10 MCM5003A 
567 - 129 MCM5004 
594 - 53 MCM5004A 
553 - 11 MCM53'o3A 
552 - 41 MCM5304A 
567 - 82 MCM65308 
590 - 47 
597 - 19 

.615 - 1 
562 - 89 
326 - 95 
326 - 96 

1010 - 46 
218 - 78 
218 - 22 

1010 -101 
11 108 - 4 

218 - 60 
1012 - 14 
218 - 28 

1011 -
1015 - 49 
218 - 73 
218 - 51 

1011 -107 
218 - 82 

1003 - 60 
218 - 61 

1012 - 12 
218 - 74 

1015- 50 
212 - 55 

1011 - 93 
1011 - 94 

212 - 56 
212 -158 

MCM65317 
MCM6550 
MCM6560 

MCM656t 
MCM6562 
MCM6570 

MCM6571 
MCM6571A 
MCM6572 
MCM6573 
MCM6573A 
MCM6574 
MCM6575 
MCM6576 
MCf1i16577 
MCM6578 
MCM6579 
MCM65BO 
MCM6581 
MCM6583 
MCM6590 
MCM6591 
MCM6604A 
MCM6604A-2 
MCM6604A-4 
MCM6605 

Arranged alphanumerlcally from left to nght. 

Page-Line DeviCe 

1020 - 65 
1020 - 66 

212 - is 
1013 - 11 
1013 - 16 
212 - 87 

1011 - 98 
1011 - 99 
1017 -107 
1017 -122 
1018 - 13 
1018 - 46 
1019 -
1019 - 14 
1019 - 40 
1019 - 7 
1019 - 20 
1019 - 45 
1017 -106 
1017 -121 
1018 - 12 
1018 - 45 
1018- 99 
1018'-118 
1019 - 13 
1019 - 39 
1018 -105 
1019 - 6 
1019 - 19 
1019 - 44 
1006 - 98 
1007 - 9 
1006-115 
1007 - 42 
1007 - 43 

11 142 - 18 
1020- 17 
1020 - 18 
1008 - 61 
1008.- 84 
1009 - 15 
1009 - 96 
1009 - 16 
1009-120 
1010 - 5 
1010 - 17 
1010 - 27 
1008 - 62 

'1008 - 85 
1009 - 17 

11 140- 10 
1003 - 52 

11 140 - 10 
1003 - 54 
1003 - 53 
1003 - 55 
1022 - 52 
1509 -143 
.1023 - 66 

558 -162 
1022 - 54 
1022-107 
1000- 70 
1000 - 71 
999 - 73 

11 139 - 10 
11 139 - 10 

999 - 74 
999 - 75 
999 - 76 
999 - 77 
999 - 78 
999 - 79 
999 - 80 
999 - 81 
999 - B2 
999 - 83 
999 - 03 
999 - 04 
999 - 05 

',023 - 83 
1000 - 75 
1009 - 97 
1009- 18 
1009 - 63 

11 141 - 14 
11 141 - 15 

MCM6605A 
MCM6605A-l 
MCM6605A-2 
MCM6670 
MCM66700 
MCM6671AO 
MCM66710 
MCM66720 
MCM6673AO 
MCM66730 
MCM66740 
MCM66750 
MCM66760 
MCM66770 
MCM66780 
MCM66790 
MCM68Al0 

MCM68A30 
MCM68A308 

MCM68A316 

MCM68A332 
MCM68A708 
MCM68A708L 
MCM68Bl0 

MCM68B30 
MCM6810A 

MCM6810A-l 
MCM681OM 
MCM6830A 

MCM68316 
MCM68316E 
MCM6832 
MCM68708 

MCM68708L 
MCM7001 
MCM7640 
MCM7641 
MCM7642 
MCM7643 
MC10

'
OO 

MC1010, 

MC10102 
MC10103 
MC10l04 
MC10105 
MC10l06 
MC10107 
MC10l09 
MC10110 
MC10111 

MC10113 
MC10114 
MC10115 

MC10116 

MC10117 
MC10118 
MC10119 
MC10121 
MC10123 

MC10124 

MC10125 

MC10128 

MC10129 

MC10130 
MC10131 
MC10132 
rll1Cl0133 
MC10134 
MC10135 

Page..Une 

1009 - 82 
1008 - 72 • 
1008 -107 
999 - 17 
999 - 58 
999 - 61 
999"' 60 
999 - 62 
999 - 64 
999 - 63 
999 - 65 
999- 66 

999 - 67 
999 - 68 
999 - 69 
999 - 70 

-1012 - 5 
1509 -137 
1509 -145 
1022 - 51 
1509-147 
1023 - 26 
1509-153 
1023 -108 
1509 -125 
1006 - 99 
1012 - 2 
1509-138 
1509 -146 
1012- 3 
1509 -135 
1012- 6 
1509 -136 
1022 - 74 
1509-144 
1000 - 77 
1023 - 62 
1023- 65 

1006··116 _" ........... 
1509-t24_~ 

1007 - 3 
1015- 98, 
1005 - 41 
1005 - 51 
1006 - 19 
1006 - 25 

217 - 49 
217 - 88 

~ 107 - 9 
217 -105 
217 - 97 
216 -165 
217 - 77 
217 - 40 
217 - 4 
217 - 67 
217 - 17 
217 - 29 

11 105- 20 
216 -173 
218 -16.8 
219 - 7 

11 108 - 3 
218 :169 

11 107 - 9 
11 108 - 3 

217-147 
217 -125 
217 -115 
217 -137 
216-114 

11 105 - 20 
218 -155 

11 108 - 3 
218 -142 

11 108 - 3 
216 -109 

t 108 - 3 
219 - 15 

11 108 - 3 
217 -158 
216 -126 
218 - 2 
217 -166 
218 - 8 
216-151 

11 107 - 13 

2141 
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Device Page-line Device Page-line 

Motorola Mel0571 216-105 

Semiconductor MC10572 216- 98 

(cont'd) MC10574 218 -106 
MC10575 217 -185 

MC10136 216·· 56 
MC~()5?5 216 ~ 40 

11 104- 20 MC105?9 216- 34 

MC1013l (216· 71 MC10580 216 - 8 

11 104· 20 
MC10581 215· 19 

MC1013B 216· 64 MC10616 218·173 

MC10139A 1003 - 1 
MC10631 216 -129 

MC10141 218 -125 
MC10800 216 - 24 

1026· 55 
1512 -171 

MC10i53 217 - 175 
MC10800M 1512 ·172 

MC10158 218·110 
MC1080; 1512·174 

1 149 - 15 
MC10159 218 ·116 

MC10602 1513· 1 
MC10160 219 o· 37 

Mel 0803 1512·176 
MC10161 216 - 89 

1 149 - 15 
MC10162 216 - 80 

MC10804 1513 - 3 
MC10i63 219 - 43 

MC10805 1513 0 5 
326 - 9 

MC10806 1513· 9 
MC10164 218 - 91 MC1(j807 151:3 - 7 
MC10165 219 - 24 

MC10808 1513 - 11 
MC10166 216 - 40 

MC12000 596 - 18 
MC10168 217 -179 

MC12002 596- 20 
MC10170 219· 30 

612 ·101 
MC10171 216-104 

I ~::::: 
25!l - . ., 

MC10i72 216 - 97 
596 ·162 

Mel0173 218 - 14 
259· 48 

MC10174 218 -101 59£ ·170 
MC10i75 217 ·184 MC12012 596-191 
MC10176 216-139 MC12013 259 - 83 
MC10177 216 ·133 596 -179 
MC10176 216- 50 MC12014 596 - 7 
MC10179 216· 33 MC12020 596· 32 

11 108- 2 MC1202' 596 33 
MC10180 216- 7 MC12040 596 - 43 

11 108- 2 MC12060 596 - 9 
MC10181 216- 18 11 131- 12 

'\I 108- 2 MC12061 596- 12 
MC10182 216· 13 11 131· 12 
MC10183 216 - 28 MC12502 596 - 21 
MC10166 216 ·147 61? ·102 
MC10190 2i8·~49 MC12509 259 - 14 
MC10191 218 ·136 596 -163 
MC10193 219 - 44 MC12511 259'· 49 

328 - 10 596 ·171 
MC10194 219 - 19 MC12513 259· 84 
MC10195 216 - 46 596 -180' 
MC10197 216 -158 MC12520 596 - 34 
MC10198 218 - 86 MC12521 596- 35 
MCl0210 217 - 18 MC12540 596- 44 
MC10212 <!17· 57 MC12560 ' S96- 10 
MC10216 218 -170 MC12561 596- 13 

11 108- 3 MC1302 558 -130 
MC1023 ,107· 9 MC1303 555 -166 

'II 107· 10 MC1306 554 -145 
MC10231 216-127 MC1310 557-157 
MC1026 11 107_ 10 MC1312 558 - 3 
MC10287 216· 26 MC,314 558 - 4 
MC10501 217- 89 MC1315 558- 5 
MC10502 217 ·106 MC1323 559 -187 
MC10504 216-166 11'123- 10 
MC1050S 217. 78 'II 123- 11 
MC10506 217 - 41 MC1324 559 -188 
MC10507 217 - 5 MC1327 559 -189 
MC10509 217· 68 MC1330 561 -169 
MC10S14 ?1f1 -171 'II 123- 3 
MC10515 219 - 8 MC1331 561 - 53 
MC10516 218 ·172 561 -170 
MC10517 217 0 148 'II 123- 9 
MC10518 217 -126 'II 123- 12 
MC10519 217 ·116 MC1344- 561 - 16 
MC10521 217 -138 MC1349 561 -171 
MC10524 218 -156 MC1350 546· 42 
MC10525 218-143 557 - 44 
MC10530 217 ·159 561 -172 
MC10531 216-128 11 121 - 5 
MC10533 217·167 

I " 123 -' 3 
MC10535 216-152 MC135 1 557· 74 
MC10536 216 - 57 561 - 54 
MC10537 216- 72 MC1352 561 ·173 
MC10541 218 -126 " 123- 3 
MC10S60 219 - 38 MC1353 11 123- 3 
MC10561 216- 90 MCl355 557 - 45 
MC10562 216- 81 .11 121 - 5 
MC10564 218· 92 MC1356 557- 75 

2142 

I I I 
Device Page-Line Device Page-line Device 

MC1357 561 - 55 MC14038BA 204 - 33 MC14160BA 
11 121 - 5 MC14038BE 204 - 34 MC14160BC 

MC1358 561 - 56 MC14040 11 123- 1 MC14161BA 
MC1364 559 - 96 MC14040BA 205 -123 MC14161BC 
MC1375 557· 76 MC14040BC 205 ~ 124 MC1411328A 
MC1384 554 -146 MC14042BA 211 -144 MC14162BC 
MC1385 554 -109 MC14042BC 211 -145 MC14163BA 
MC1391 560 139 MC14043BA 2'1 ·182 MC'41638C 
MC1393 561 -146 MC14043BC 211 -183 MC14174BA 
MC1394 560 -140 MC14044BA 211 -163 MC14174BC 
MC1398 559 -190 MC14044BC 211 -164 MC14175BA 
MC1399 559 -191 MC14046BA 215 - 14 MC14175BC 
MC14000A 210 -187 596 - 57 MC14194BA 
MC14000C 210 ·188 MC14046BC 215 - 15 MC14194BC 
MC14001A 211 - 68 MC14046BM 596 - 56 MC1420 
MC14001BA 211 - 71 MC14049BA 204 -186 MC1422 
MC14001BC 211 - 72 MC14049BC 204 ·187 MC1430 
MC14001C 211 - 70 MC1405 319 - 58 
MC14002A 211 - 11 11 129· 9 MC1431 
MC14002BA 211· 13 11 129- 10 
MC14002BC 211 - 14 11 149- 14 MC1433 
MC14002C 211· 12 MC14050BA 204 -114 
MC14006BA 214 -120 MC14050BC 204 ·115 

1027 - 8 MC14051BA 314 -101 MC1435 
MC14006BC 214 -121 MC14051BC 314 ·102 

1027.- . 7 MC14052BA 314· 45 MC1436 
~1C14C078,'\ 205 66 I ~~~::;:~; 3H- 46 
MC14007BC 205 - 68 310 ·,09 I MC1436C 
MC14008BA 204· 9 MC14053BC 310-110 
~~C14OC3ec 204 - ,n .jr"A~ 320 ')1 ~¥1C1437 

MC14011 11 132- 6 11 133- 6 
MC14011A 209 -171 MC14066BA 308 - 65 
MC14011BA 209 -173 MC14066BC 308- 66 
MC14011BC 209 -174 MC14068BA 209- 61 
MC14011C 209 -172 MC14068BC 209 - 82 
MC14012A 209 -105 MC14069BA 205 - 12 
MC14012BA 209 -107 MC14069BC 205 - 13 
MC14012BC 209 -108 MC1407 612 - 59 
MC14012C 209 -106 MC14070BA 210 - 63 
MC14013 11 123- 1 MC14070BC 210- 64 
MC14013BA 208 -105 MC14071A 210-150 
MC14013BC 206 -106 MC14071BA 210 -152 
MC14014BA 214 - 44 MC14071BC 210-153 
MC14014BC 214- 45 MC14071C 210-151 
MC14015A 1026-101 MC14072BA 210-117 
MC14015BA 214,- 25 MC14072BC 210-118 
MC14015BC· 214 - 26 MC14073BA 209 - 36 

1026- 94 MC14073BC 209 - 37 
MC14016BA 308 - 83 MC14075BA 210-132 
MC14016BC 308 - 84 MC14075BC 210 -133 
MC14017BA 206-134 MC14076BA 208 -140 
MC14017BC 206 -135 MC14076BC 208 -141 
MC14018BA 207 -108 MC140778A 210- 98 
MC14018BC 207 ·109 MC14077BC 210- 99 
MC141)20BA 205 -143 MC14078BA 210-172 
MC140206C 205 -144 MC14078BC 210-173 
MC14021B 1028· 5 MC1408 'II 125- 15 
MC14021BA 214 - 64 , 125- 16 
MC14021BC 214 - 65 , 133- 8 

1027 -117 MC1408-7 320- 39 
MC14022BA 207· 86 MC1408·8 320- 63 
MC14022BC 207 - 87 MC1408A-6 320- 15 
MC14023A 209-141 MC14081A 209- 56 
MC14

b
23BA 209 -143 MC14081BA 209 - 58 

MC1423BC 209 -144 MC14081BC 209· 59 
MC14023C 209 -142 MC14081C 209 . 57 
MC14024BA 205 -101 MC14082BA 209 - 22 
MC14024BC 205 -102 MC14082BC 209 - 23 
MC14025A 211 - 39 MC14093B , 110- 13 
MC14025BA 211· 41 MC14093BA 215 -139 
MC14025BC 211 - 42 MC14093BC 215 -140 
MC14025C 211· 40 MC14094BA 214·106 
MC'4027BA 208 ·177 MC14094BC 214 -107 
MCi4027BC 208 -178 MC14099BA 211 -120 
MC14028BA 207 -131 MC14099BC 211 -121 
MC14028BC 207 -132 MC1410 546- 43 
MC1403 614 -116 MC1411 346 -104 
MC14032BA 204· 25 548 - 53 
MC14032BC 204 - 26 MC1412 346 ·120 
MC14034B 1027 -107 548 - 54 
MC14034BA 214 - 93 MC1413 346 - 72 
MC14034BC 214 - 94 548- 55 

1027 -104 MC1414 551 - 52 
MC14035BA 213-165 , ~20- 12 

1026 - 84 MC1416 346 - 91 
MC14035BC 213 -166 548 - 7 

1026 - 74 548 - 56 
I 

11 Indicates page numbE?r In Application Note Directory_ 
* Indicates additional data is provided on the page noted, 

MC1438 
MC1439 

MC1440 

MC14408 

MC14409 

MC1441 
MC14410 

MC14411 

MC14412 

MC14415 
MC14415E 
MC14419 

MC14422 

MC14433 

MC14435 

MC14435E 

MC1444 
MC14440 

MC1445 

MC14450 

MC14451 

MC14452 
MC14460 
MC14461 
MC14462 
MC14470 
MC14479 
MC14480 
MC14481 
MC14483 
MC14490 
MC14490E 
MC14500B 

j I 
Page-line Device Page-line 

206- 81 MC14501A 211-104 

206 - 82 MC14501C .. 211 -105 
205 -178 MC14502BA 205 - 42 
205 -179 MC14502BC 205 - 43 
206 - 98 MC~45038A 20<1 -146 

206 - 99 MC14503BC 204-147 

205 -195 MC14506BA 210· 37 
205 -196 MC14506BC 210· 38 
208-157 MC14508BA 212· 5 
208 -158 MC14508BC 212 - 6 
208 -127 MC14510BA .206-160 
208 -128 MC14510BC 206 -161 
214 - 10 MC145104 596· 90 
214 - 11 MC145106 596- 91 
587 - 8 MC145107 596- 92 
600- 33 MC145109 596 - 93 
566- 26 MC14511 1 109- 11 

11 114- 8 MC14511BA 208 - 28 
587 - 7 325 -179 

11 114- 8 MC14511BC 208· 29 
584 - 50 325·182 

11 114· 8 MC145112 596 - 94 
11 114- 11 MC14512A 213 - 9 

590- 34 MC14512C 213- 10 
11 114- 9 MC14513BA 208· 30. 

565-112 325 -180 
585 - 52 ur.'4"'~I=Ir. 208- 31 
565 ·122 I ~:14:1::: 325 ·181 

I 566- 31 207 -161 
59 1 - 47 MC14514BC 207 -162 
545- 34 MC14515BA 207 -177 
584 - 27 MC14515BC 201 ·178 

11 114- 10 MC14516BA 206 - 38 
11 114- 12 MC14516BC 206- 39 

347 - 2 MC14517BA 214 -149 
11 118· '7 1028· 73 

215 -149 MC14517BC 214 -150 
598 - 69 1028 - 72 
215 -150 MC14518BA 206-114 
598 - 70 MC14518BC 206-115 

, 118 - 18 MC14519BA 210 - 12 
215 -157 212 -178 
598 -199 MC14519BC 210 - 13 
21~- 61 212 -179 
349·114 MC14520BA 206 - 14 
215 -152 MC14520BC 206- '5 
599 - 20 MC14521BA 213 -139 
215 ·169 MC14521BC 213 -140 
215-170 MC14522BA 206 -183 
215-159 MC14522BC 206 -184 
329 - 10 MC14526BA 206 - 61 
598 -152 MC14526BC 206 - 62 

11 141 16 MC14527BA 215 - 45 
215·155 MC14527BC 215 - 46 
560 -195 MC14528BA 213 - 53 
319 - 22 MC14528BC 213· 54 

11 125- 17 MC14529BA 314· 37 
, 144- 5 314 - 93 

215- 89 MC14529BC 314 - 38 
319 - 60 314 - 94 

• 129- 9 MC14530SA 211 -111 
• 129- 10 MC14530BC 211 -112 

215- 90 MC14531BA 215 -103 
319· 61 MC14531BC 215 -104 
348 - 33 MC14532BA 215 - 33 
556 ·144 MC14532BC ·215 - 34 
562- 84 MC14534 , 105· 1 
546 - 14 MC14534BA 207 - 56 

11 119- 2 MC14534BC 207 - 57 
11 119· 3 MC14536BA 213 -142 

213 - 93 215 -161 
562 - 40 MC14536BC 213 -143 
213 - 82 215 ·162 
562 - 41 MC14538B • 102· 11 
213 -135 MC14538BA 213- 55 
555 -201 MC14538BC 213- 56 
559- 31 MC14539BA 212-189 
559· 32 MC1453~C 212 -190 
562- 85 MC1454 554 ·147 
562 - 86 MC14541BA 213 - 71 
562- 87 215 -163 
562- 88 600 - 66 
562· 90 MC14541BC 213 - 72 
215· 28 2~5 -164 
215· 29 600- 69 
215 - 8 MC14543 , 109- 11 

1513 - 15 MC14543BA 208- 52 I 
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MC1463 
MC1463G 
MC1463R 

MC14543BA 

MC14543BC 

MC14549BA 
MC14549BC 
MC1455 
MC14553BA 
MC14553BC 
MC14554BA 
MC14554BC 
MC14555BA 
MC14555BC 
MC14556BA 
MC14556BC 
MC14557B 
MC14557BA 

MC14557BC 
MC14558BA 
MC14558BC 
MC14559. 
MC14559BA 
MC14559BC 
MC1456 

MC1456C 
MC14560 
MC14560BA 
MC14560BC 
MC14561 
MC14561BA 
MC14561BC 
MC14562B 
r,AC14562BA 
MC14562BC 
MC14566BA 
MC14566BC 
MC14568BA 

MC14568BC 

MC14569BA 
MC14569BC 
MC14572 
MC14572A 
MC14572C 
MC1458 

MC1458C 
MC1458N 
MC1458S 
MC14580BA 

MC14580BC 

MC14581BA 
MC14581BC 
MC14582BA 
MC14582BC 
MC14583B 
MC14583BA 
MC14583BC 
MC14584B 
MC14584BA 
MC14584BC 
MC14585BA 
MC14585BC 
MCi4597B 
MC14597BA 
MC14597BC 
MC14598B 
MC14598BA 
MC14598BC 
MC14599B 
MC14599BA 
MC14599BC 

325 -200 
326 - 4 
208 - 53 
325 - 201 
326 - 5 
215 - 86 
215 - 87 
600 - 11 
207 - 25 
207 - 26 
204 - 2 
204 -
207 -191 
207 -192 
208 - 9 
208 - 10 

1028- 69 
214 -164 

1028 - 67 
214 -165 
207 -150 
207 -151 

11 125 - 16 
215 - 81 
215 - 82 
585 - 5~ 

MC1466 

MC1468 

MC1468L 
MC1468R 
MC1469 
MC1469G 
MC1469R 
MC1471 
MC1472 
MC1473 
MC1479 
MCi488' 
MC1489 
MC1489A 
MC1494 
MC1495 

MC1496 

MC1503 
MC1505 
MC1506 
MC1507 
MC1508 
MC1508-8 
MC1510 
MC1514 

11 114 - 13 
11 125 - 12 

586 - 33 
11 101 - 10 

204 - 76 
204 - 77 MC1520 

11 101 - 10 

~~:: :~ I :::::~ 
1029 - 28 

~ ~ 4 - 1 ;:'31 MC 1 533 
214 -154 
207 -101 

207-102 I MC1535 
207 -122 
215 - 92 
596 - 37 
207 -123 
215- 93 
596 - 38 
207 - 79 
207 - 8D 

11 123 - ' 1 
211 -108 
211 -109, 
564 - 49' 
590 - 56 

11 132 - 6 
591 - 53 
591 - 27 
591 - 28 
212 - 32 

1010 - 94 
212 - 33 

1010 - 95 
204 - 43 
204, 44 

204 - 53 
204 - 54 

11 110 - 13 
215 -110 
215 -111 

11 110- 13 
215 -120 
215 -121 
204 - 64 
204 - 65 

1513 - 17 
211 -137 
211 -138 

1513 - 18 
211 -130 
211 -131 

1513 - 19 
211 -134 
211 -135 

MC1536 

MC1537 
MC1538 
MC1539 

MC1540 
MC1541 
MC1544 
MC1545 

MC1546 
MC1550 
MC1552 
MC1552G 
MC1553 
MC1553G 
MC1554 

MC1555 
MC1556 

1 

MC1558 
MC1558N 
MC1558S 
MC1561G 
MC1561R 
MC1563 
MC1563G 
MC1563R 
MC1566 

MC1568 

MC1568L 
MC1568R 
MC1569 
MC1569G 

Ie MASTER 1978 

11 133 - 10 , MC1569R 
610- 50 MC1590 
610 - 51 
610- 52 MC1590G 
610 - 31 MC1594 

11 133 - MC1595 
11 133 - fo 

608- 51 MC1596 
11 133 - 10 ' 

610- 82 I MC1648 
610 - 87 I 

11 133 - 10 
609- 48 MC1650 
609 - 49 
344-140 MC1651 
345 - 42 MC1654 
345 -138 MC1658 
346 - 4 
331 - 49 
335 - 48 
335 - 59 
613-175 
613 -177 

11 .130- 16 
612 - 99 

11 130- 6 
614 -117 
319- 59 
320 - 22 
612 - 60 

11 125- 15 
320-- 66 
546 - 44 
551 - 11 

11 109 - 9 
11 120- 12 

586- 28 

MC1660 

Me1661 
MC1662 

MC1663 
MC1664 

MC1665 
MC1666 
MC1668 
MC1670 
MC1672 
MC1674 
MC1678 
MC1668 
MC1690 

581 - 56 
11 114- . 8[ MC1692 

585 - 58 
• tU - e ~11;9d 

581 - 47 
11114- 8 MC1697 
11 114 - 11 

589 - 33 MC1699 
,11 114 - 9 

565 -101 
579- 36 MC1709 
590 - 27 
545 - 35 
577 - 23 

11 114 - 10 
11 114 - 12 
11 118 - 17 
11 118 - 18 

348 - 34 
546- 15 

11 119-
',119-
t 109-

546 - 45 
546- 46 

11 119 - 1 
546 - 47 

11 119- 1 
554 -148 

• 117 - 11 
600- 12 
574 - 27 
577 - 33 

11 114 - 13 
590- 10 
590 - 26 
590 - 33 
609 - 90 
609 - 95 

11 133 - 10 
610- 56 
610- 57 

MC1709A 
MC1709C 
MC1710 
MC1710C 
MC1711 
MC1711C 
MC1712 

MC1712C 
MCl723 

MCl723C 
MC1733 
MC1733C 
MC1741 

I MC1741C 

I 
MC1741S 
MC1741SC 
MC1747 
MC1747C 

I 

MC1748 
MC1748C 
MCl776 

610- 32 I MCl776C 
-, 133- 10 

608 - 52 
11 133 - 10 MC26S10 

610- 83 
610- 86 MC26S11 

11 133- 10 
609 - 91 MC2901 

609 - 96 
545 - 47 
546 - 48 

11 118 - 3 
613 -176 
613-178 

11 130 - 16 
612 -100 

11 130 - 6 
220 -102 
597 - 11 

11 131 - 11 
220 - 94 

11 108 - 3 
220 - 95 
220 - 19 
220 - 89 
597 - 12 

11 131 - 10 
220 - 73 

11 107 - 11 
11 107 - 11 

220 - 68 
11 107 - 9 
11 107 - 11 
11 107 - 11 

220 - 63 
11 107 - 11 
11 107 - 11 

220 - 49 
220 - 83 

MC2901C 
MC2901M 
MC2902C 
MC2902M 
MC2905 
MC2905C 
MC2905M 
MC2906 
MC2906C 
MC2906M 
MC2907 
MC2907C 
MCZ907M 
MC2909C 

MC2909M 

MC2911C 

MC2911M 

MC2915C 

MC2915M 

MC2916C 

MC2916M 

MC2917C 

220 - 39 MC2917M 
220 - 54 
220 - 59 MC2918C 
220 - 28 MC2918M 
220 - 81 MC3000 
220 - 46 MC3001 
258 -155 MC3002 

220 -, 991 MC3003 
11 108 - 3 MC3004 

??'l'- ~ VC'3~ 

1026 - 69 MC3006 
220 - 25 MC3007 
258 - 172 MC3008 
220 - 23 MC3009 
220 - 26 MC3010 
258 -173 
580 - 44 

11 114 - 8 
11 132 - 6 

575 - 40 
11114-

549 - 19 
550- 12 
551 - 27 
551 - 56 
568 - 45 
575 - 51 
581 - 50 
609 - 69 

t 133 - 8 
11 133 - 10 

609 - 70 
546 - 49 
546 - 50 
564 - 27 
581 -
581 - 4 
583 - 7 
581 - 35 
582 - 36 
590 -
590 - 57 
581 - 27 
582' 48 
566 -106 
567 - 11 
580 - 7 

11 123-
566 -107 
567 - 12 
582 - 31 
256 - 93 
341· 40 
256 - 94 
341 - 41 
224 -167 

MC3011 
MC3012 
MC3015 
MC3016 
MC3020 
MC3021 
MC3022 
MC3023 
MC3024 
MC3025 
MC3026 
MC3028 
MC3029 
Me3031 
MC3032 
MC3038 
MC3050 
MC3051 

MC3052 

MC3060 

MC3061 

MC3062 

MC3100 
MC3101 
MC3102 
MC3103 
MC3104 
MC3105 
MC3106 
MC3107 
MC3108 
MC3109 
MC3110 
MC3111 
MC3112 

1507 - 10 
1507 - 11 
1507 - 23 
1507 - 24 
341 - 18 

1507 - 92 
1507 - 93 

341 - 22 
1507 - 94 
1507 - 95 
341 - 26 

1507 - 96 
1507 - 97 
257 - 10 

1507 - 35 
257 - 11 

1507 - 36 
257 - 12, 

1507 - 37 
257 - 13 

1507 - 38 
340 - 20 

1507- 98 
340 - 14 

1507 - 99 
340 - 24 

1507 -100 
340 - 17 

1507 -101 
340 - 25 

1507-102 
340 - 18 

15Q7-103 
1507 -123 
1507 -124 

241 -154 
239 - 50 
245 -200 
245 -197 , 
242 -100 
?4't -~o 
238-147 
241 -100 
226 - 4.0 
226 -115 
240 - 49 
238 -102 
240 -174 
239 -158 
239 -159 
244 - 35 
244 -123 
244 -168 

MC3115 
MC3116 
MC3120 
MC3121 
MC3122 
MC3123 
MC3124 
MC3125 
MC3126 
MC3128 
MC3129 
MC3131 
MC3132 
MC3150 
MC3.151 

MC3152 

MC3160 

MC3l61 
MC3162 

MC3232A 
MC3245 
MC3301 

MC3302 
MC3303 

MC3310 
MC33T5 
MC3316 
MC3317 
MC3320 
MC3321 
MC3325 
MC3326 
MC3330 
MC3333 
~'340 

MC3344 
MC3346 
MC3357 
MC3360 
MC3370 
MC3380 

MC3386, 
MC3390 
MC3391 
MC3401 

243 -141 MC3403 
240 -122 
240 -123 MC3405 
238 -111 
234 - 99 
234 -103 
242 -195 
243 - 86 

11 109 - 9 
11 108- 6 

234 -153 

MC3408 
MC3410 
MC3410C 
MC3411 
MC3416 
MC3417 

11 108 - 6 MC3418 
235 - 36 MC3420 

11 108- 6 
236 -186 MC3422 

11 108 - 6 ¥C3423 
236 - 68 

11 108 - 6 MC~426 
236 - 69 MC3430 

11 108 - 6 
11 131 - 11 MC3431 

241 -155 
239 - 51 I MC3432 
246 - 2 
245 - 198 MC3433 
242 -101 
241 - 51 
238 -148 
241 -101 
226 - 41 
226-116 
240 - 50 
238 -103 
240 -175 

MC3437 
MC3438 
MC3440 
MC3441 
MC3443 

1 

MC3446 
MC3449 
MC3450 

Arranged alphanumerically from left to right. 

239-160 
239 -161 
244 - 36 
244 -124 
244 -169 
243 -142 
240 -124 
240 -125 
238 -112 
234 -100 
234 -104 
242 -196 
243 - 87 

11 108. 6 
234 -154 

11 108 - 6 
235 - 37 

11 108 - 6 
236 -187 

11 108 - 6 
236- 71 
236 - 72 

11 108 - 6 
343 - 8 
343 -103 
567 -115 
595 - 41 
553- 41 
567 -169 

• 595- 13 
557 - 46 
613- 18 
613- 20 
613- 21 
554 -110 
554-111 
556- 5 
556- 6 
545 -57 
555-199 
~e'1011 
613- 8 
547 -122 
557 -139 
554 -149 
616- 25 
260 - 22 
611-8 
547 -123 
596 - 89 
556-11~ 

567-107 
595 - 46 
567 -170 
595 - 22 
545 -142 
553 - 40 
595 - 24 
320- 75 
321 - 69 
321 - '71 
552 - 13 

11 135- 6 
598- 56 
598- 57 
611 - 9 

11 133- 10 
612-145 
614 - 62 

11 133- 10 
558 - 62 
348 - 11 
552 - 25 
348 - 12 
552 - 26 
348 - 13' 
552 - 27 
348 - 14 
552 - 28 
336 - 17 
341 - 5 
340 - 28 
340 - 29 
340 - 30 
340-
256 - 43 
338- 53 

MC3450 
MC3452 

MC3453 
MC3456 
MC3458 

MC3459 

MC3460 

MC3461 
MC3466 

MC3467 

MC3468 

MC3471 
MC3476 

MC3480 

MC3486 
MC3487 
MC3490 
MC3491 
MC3492 
MC3494 
MC3503 

MC3505 

MC3510 
MC3520 
MC3523 
MC3556 
1\~5~ 

MC3571 
MC3870 
MC4000 

MC4001 

MC4004 

MC4005 

MC4006 

MC4007 

MC4008 
MC4010 
MC4012 

MC4015 
MC4016 

MC4017 
MC4018 

MC4019 
MC4021 
MC4022 
MC4023 
MC4024 

I MC4038 
I MC4039 

'I MC4040 

MC4041 

MC4042 

MC4043 

11 141- 15 
338 - 55 

11 141 - 15 
334 - 35 
600 - 86 
567 -100 
591 - 51 
343 - 57 

11 141 - 15 
343- 58 

11 ,141 - 15 
347 -200 
316- 26 
343 -97 
599 - 84 
546- 11 
614 - 98 
546- 12 
614 - 99 
595 - 32 
566 -108 
567 - 13 
582 - 32 
343- 11 

1509 -128 
338- 57 
334- 45 
326- 50 
326- 77 
326- '78 
326-51 
567-171 
593-',49 
545 -143 
553 - 30 
593- 51 
321 - 70 
611- 10 
614- 69 
600- 87 5!O: ~ ....... ___ 1IIiI 

594- 1 
1504- 37 
249- 5 
347 -175 
231-185 
255 - 58 
247- 16 

1010-112 
247 - 17 

1010-113 
233- 24 

11 109- 9 
232 - 46 

11 109- 9 
254 -187 
254 -192 
251, -162 

1026- 28 
237- 12 
231- 38 

'111- 1 
11 131- 8 
11 ,131- 10 
11 131 - 11 

231- 40 
231- 33 

11 111- 1 
11 131 - 11 

231- 35 
225 - 33 
225 - 34 
230 -187 
251 - 81 
597 - 66 

11111- 1 
11 131 - 8 

233 - 39 
325 -102 
233 - 44 

11 109 - 9 
255 - 56 
328- 13 
233- 90 
344- 4 
344- 7 

'B 109- 9 

2143 
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MC404., 

MC4048 
MC4050 
MC4051 
MC4052 

MC4053 
MC4054 
MC4055 
MC4056 
MC4060 
MC4062 
MC4064 
MC4068 

MC4202 
MC4300 

11 
11 
11 
11 

255 - 87 

596 - 41 
111- 1 
1~1 - 8 
131 - 10 
131 - 11 
233 - 36 
231 - 59 
231 - 61 
230 - 30 
227 '26 
230 -162 
228 -188 
223 - 95 
256- 36 
246- 9 

1011 - 51 
253 -182 
347 -203 
593 - 53 
249- 6 
347 -176 

MC54145 
MC:14 1 50 

MC54151 
MC54152 
MC54153 
MC54154 
MC54155 
MC54156 
MC54157 
IvlC5416 
MC54i60 
MC5416~ 

MC54162 
MC54163 
MC54165 

MC54167 
MC5417 
MC54174 
MC54175 
MC54176 
MC54177 
MC54180 
MC54181 
MC54182 
MC54190 
MC54191 

1010 - 1 14 MC54193 

I 
MC54192 

247 19 MC54194 
IV IV- , 'J 

MC4306 233 - 25 MC54195 
MC4307 232 - 47 
MC4308 254 -168 MC54196 
MC4310 254 -193 MC54197 
MC4316 231 - 39 MC5420 

.. 131 - 8 
~,AC5-i23 

MC4317 231 - 41 MC5425 
MC4318 231 - 34 MC5426 
MC4319 231 - 36 

I 
MC5427 

MC4321 225- 35 MC54290 
MC4322 225 - ~l6 MC54293 

. MC4324 251 - 82 MC54298 
597 - 67 

11 111 - 1 MC5430 
11 131 - 8 MC5437 

MC4344 255· 88 MC5438 
596· 42 MC5440 

• 111 - 1 MC5440B 
, 131 - 8 MC5442 

MC4350 231 - 60 MC5443 
MC4352 230 - 31 MC5444 
MC4353 227 -127 MC5~-15 
MC4354 230 -163 MC54452 
MC4355 228-189 MC54453 
MC4356 223 - 96 MC54454 
MC4363 256 - 37 MCS4455 
MC4368 253 -183 MC54456 

347 -204 MC5446 
MC4558 590- 31 MC54460 
MC4558A 590- 32 MC54468 
MC4558C 59 1 - 17 

MC4741 593 - 55 MC5447 
MC4741C 594 - 45 MC5448 
MC54H87 254 - 62 . MC5449 
MC5400 241 -117 MC5450 
MC5401 242 - 39 MC5451 ' 
MC5402 245 -128 MC5453 
MCb403 242 - 41 MC5454 
MC5404 226 - 3 MC5460 
MC5405 226 - 78 MC5470 
MC5406 233 -159 MC5472 
MC5407 233 ·121 MC5473 
MC5408 239 - 18 MC5474 
MC5409 239 - 72 MCS475 
MC5410 241· 14 MC5476 
MC541 00 246- 72 MC5477 
MC54107 236- 16 MC5479 
MC54120 255 - 76 MC5480 
MC54121 250 129 MC5462 
MC54122 250 -170 MC5483 
MC54123 251 - 49 MC5485 
MC5413 255 -114 MC5486 
MC54132 255 -146 MC5490 
MC54136 244 -142 MC5491 
MCS414 255 -180 MC5491A 
MC54141 327 - 12 

2144 
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231 -195 
250 100 
249 -184 
249 -122 
249 - 7 
233 - 60 
232 - 62 
232 ·102 
24/-140 
233 -139 

229 ·1:26 
227 -195 

229 18" 
227 -142 
252 -195 

1027· 35 
254·130 
233 -103 
237 -173 
237 47 
229 - 63 
227 - 79 
25~· 13 
224 - 28 
224 -102 
230 - 64 
228 - 76 
230 -115 
228 ·125 
251 -196 

1025 - 91 
251 . 98 

1026 - 2 
229· 65 
227 81 
240 - 13 
245· 63 
245 - 52 
233 -\81 
245 - 91 
229 - 13 
227· 18 
237-122 
248 - >2 
239 -124 
241 -187 
242 -134 
240 - 88 
254 -189 
231 -134 
231 - 82 
231 -102 
232· 27 
230 27 
227 -128 
230 -164 
228 -190 
223·· 97 
325 -152 
256 - 38 
253 -184 
3~7 ·20[, 
325 -118 
32,5 - 49 
325· 81 
244 - 19 
243 -125 
243 - 71 
243 - 19 
244 - 53 
234 -175 
234 -139 
236 - 14 
236 -151 
246 -134 
23£ - 94 
246 -108 
236 -137 
223 - 7 

223 - 23 
223 - 39 
224 -197 
244 - 79 
229 - 11 
253·· 83 

1027 - 93 
11 143- 13 

_::_V~_C:;_2 ____ :_:·_:·e ___ ~i9·n_:1 ! ~~~~;-M---I~~:~'~I~: 
\;1C549:1 22' - P, "'Cf828 1509 - 38 

I Oev:ce 

I MC74120 
! 1v1C74~21 

MCS494 252· 71 I 1513 - 49 
1026 - 62 MCG83 222 - 1 

MC5495 251 - 163 MC6832 1509 - 152 I 
MC74122 
MC74123 
MC7413 

MC549!3 

MC55107 
MC55 1 08 
MC5524 
MC5525 
MC5528 
MC5529 
MC55325 
MC55.34 
MC5535 
MC5538 
MC5539 
MC6525 
MC6b26 
MC6527 
MC65317 
MC6545 
MC660 

I MC661 
MC662 I MC663 

MC664 

MCB6E> 
MC666 
MC667 
MC668 
MC669 
r"tC670 
MC671 
MC672 
MC673 

MC674 
MC67S 
MC676 

MC6?? 
~lC57B 

MC679 

Me6SAGO 
MC68A21 

MC68A40 
MC68A448 
MC68A50 

MC68A52 
MC68A54 
MC68S00 
MC68S21 

I MC68B40 I Me68S'" 
MC68S50 

MC68854 
MC680 
MC6800 

MC6800M 
MC6802 
MC681 
MC6S2 
MC6820 

MC6821 

1026 - 261 MC684 221 - 35 
fi 143 - 13 MC6840 1509 - 71 

252 - 115 MC6840-1 1509 - 72 
1026-110 I MC6843 1509- 65 

254 -122 I MCG844 1509 - 63 
337 - 62 MC68448 1509 100 
338 - 18 MC6845 1509 - 58 
34'1· 21 MC6846, 1509-141 
347 - 22 
347 - 80 
347 - 81 
344 39 
347 -130 
347 -131 
347-155 
347 -156 
560 -196 

MC685 
MC6S50 

MC6850M 
MC6852 

221 - 27 
349 - 5 

1509 - 89 
1513 - 71 

11 106 - 3 
~ 149 - 19 

1509 - 90 
1509 - 76 
1513 - 68 

I MC74132 
I MC74136 

I MC7414 
I MC74141 
I MC74145 
I MC74150 

I 
MC74151 
MC74152 

I 
MC74153 
MC74154 
MC74155 
MC74156 
MC74157 
MC7416 
MC74160 
MC74161 
MC74162 

:,60 - 197 ~ 144 - 4 MC74163 
560 -198 

1509 -151 
, 139 - 10 

221 -106 

MC6852M 
MC6854 
MC686 

108 - 8 MC6860 
108 - 10 

108 - 11 
221 -107 
221 < 71 
221 - 94 

11 '08· 9 
22' - 85 

11 '08- 9 
222 - 55 
222 - 43 
222 29 
221 -130 
222 - 10 
221 ~ 123 

221 -124 
221 -131 
221 -166 

11 128· 20 
221 -167 
222 - 64 
221 - 57 
326 -181 
327·· 2 
221 - 17 
22~ - 22 
2"- - 64 
221 - n 

1509 - 32 
1509 -112 
1513 - 80 
1509 - 73 
1509 -10

' 
1509 - 91 
..... 1'" . 72 
1509 - 78 
1509 - 96 
1509 - 33 
1509 -113 
1513 - 8' 
1509 - 74 
1509 ·102 
1509 - 92 
1513 - 73 
1509 - 97 

221 - 6 
1509 - 30 

11 141 - 14 

11 144· 5 

11 144· 6 
, 149- 14 
11 149- 16 

1509 - 31 
1509 - 36 

221 - 13 
222 - 18 

1509 -109 
1513· 78 
1509 -110 
1513 - 79 

MC6862 
MC6870 
Me6S71 
MC6875 

MC688 

Me6880 

MCG881 

MeS885 
MC5886 
MC6887 
MC6888 
MC6889 

MCS89 
MC690 
~.1C691 

MC693 

MC696 
Me697 
MC699 
MC7241 
MC7242 
MC72~C 

MC7260 
Me7261 
MC7266 
MC7267 
MC7270 

MC7271 

MC7280 
MC7281 
MC74H87 
MC7400 

MC7401 
MC7402 
MC7403 
MC7404 
MC740S 
MC7406 
MC7407 
MC7408 
MC7409 
MC7410 
MC74100 
MC74107 

1509 - 77 MC74165 
1509 - 95 

222· 36 I MC74167 
1026 - 70 MC7417 

349- 8 I MC74174 
599- 31 MC74175 

1509- 681 MC74176 
11 106- 1 MC74177 
11 106- 2 MC74180 

1509 : 61 MC74181 
1509 - 52 MC74182 
1509 - 53 MC74190 
1509 - 54 MC74191 

11 149- 17 I MC74192 
221 - 96 MC74193 

11 128- 20 MC74194 
340 - 38 

, 
1509 -116 I MC74195 
256 - 42 

1509 - 49 I MC74196 
1509- 44 I MC74197-
1509 - 45 MC7420 
1509 - 46 MC7423 
1509 - 47 I MC7425 

256 - 55 MC7426 
340· 45 I MC7427 

1509 ·117 I MC7"90 
221. 14 MC74293 
221· 7 MC74298 
222· 60 
221 -146 MC7430 
222 - 71 MC7437 
345 - 57 MC7438 
222 - 53 MC7440 
221 - g MC74408 
221 - 67 MC7442 
244 - 81 MC7443 
244 -173 MC7444 
233 - 26 I MC7445 
224 -136 MC74452 
224 -143 MC74453 
248 - 20 I MCN.54 
248 - 30 MC74455 
252 - 81 MC74456 

1025 - 65 MC7446 
252 - 93 MC74460 

1025 - 66 MC74468 
229 - 62 
227 77 MC7447 
254 - 64 MC7448 
241 -118 MC7449 

, 131 - 11 MC7450 
242 - 40 MC7451 
245 -129 MC7453 
242 - 42 MC7454 
226- 4 MC7460 
226 - 79 MC7470 
233 -160 MC7472 
233 -122 MC7473 
239· 19 MC7474 

239 - 73 MC7475 
241 - 15 MC7476 
246 - 73 MC7477 
236- 17 MC7479 , 

~ indicates page number In Application Note Directory, 
* Indicates additional data is provided on the page noted. 

Page:-line 

255 - 77 
250 -130 
250 -171 
251 - 50 
255 -115 
255 -147 
244 -143 
255 -161 
327· 13 
232· 2 
250 -101 
249 -185 
249 -123 
249- 8 
233- 61 
232 - 63 
232 -103 
247 -141 
233 -140 
229 -127 
227 -196 
229 -185 
227 -143 
252 -196 

1027 - 36 
254 -131 
233 -104 
237 -174 
237 - 48 
229 - 64 
227 - 80 
255 - 14 
224 - 29 
224 -103 
230 - 67 
228 - 77 
230 -116 
228 -126 
251 -197 

1025 - 92 
251 - 99 

1026- 3 
229- 66 
227 - 82 
240- 14 
245 - 64 
245 - 53 
233 -182 
245 - 92 
229· 14 
227 - 19 
237 ·123 
248 - 13 
239 -125 
241 -188 
242 -135 
240 - 89 
254 -190 
231 -135 
231 - 83 
231 ·103 
232 ~ 28 
230 - 28 
227 -129 
230.-165 
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223 - 98 
325 -153 
256 - 39 
253 -185 
347 -206 
325 -119 
325 - 50 
325 - 82, 
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243 - 72 
243 - 20 
244 - 54 
234 -176 
234 ·140 
236 - 15 
236 -152 
246 ·135 
236 - 95 
246 -109 
236-138 
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MC78L12C 
MC78L15C 
MC76L18C 
MC78L24C 
MC78MOO 
MC78M05C 
MC78M06C 
MC78M08C 
MC78M12C 
MC78M15C 
MC78M18C 
MC78M20C 
MC78M24C 
MC7800 
MC7805C 
MC7806C 
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MC7818C 
MC7824C 
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MC79L03C 

Page-Line 

223· 8 
223 - 24 
223· 40 
224 -198 
244 - 60 

All" l~ II 231 - 2 
227 - 17 
252 - 72 

1026 - 64 
251 ·164 
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252 -116 
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254 -123 
338- 2 
338 - 19 
334 - 10 
334 - 23 
335 - 1 
347 - 23 
347 - 24 
347 - 62 
347 - 83 
344 - 40 
347 -132 
347 -133 
218 -130 
254 - 27 
343 -153 
343 ·128 
218 -131 
254 - 28 
343 -154 
347 -157 
347 -158 
344 - 95 
344 - 96 

345 - 14 
345 -113 
345 -179 
344 - 96 
345 - 15 
345 -114 
345 -181 
326 -170 
326·111 

, 133- 10 
60~ . 44 
602 - 13 
602 - 78 
603· 40 
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604 - 62 
504 -106 
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Motorola 
Semiconductor 
(cont'd) 

605 - 82 
606-113 
607 - 35 
607 - 80 
607 -113 

11 133 - 10 
605 - 76 
606- 24 

MC9307 
MC9308 
MC9309 
MC9310 
MC9311 
MC9312 
MC9314 
MC9316 
MC9318 
MC9322 
MC9324 
MC9328 

MC79L05C 
MC79L12C 
MC79L15C 
MC79L18C 
MC79L24C 
MC7900 
MC7902C 
MC7905.2C 
MC7905C 
MC790t\C 
MC7908C 
MC7912C 
MC7915C 
MC7918C 
MC7924C 
MC794 
MC8T13 
MC8T14 
MC8T23 
MC8T24 
MC8T26 

605 -105 MC9601 
606 - 56 . MC9602 
606- 85 MECL 

MC8T28 

MC8T95 

MC8T96 

MC8T97 

MC8T98 

MC8241 
¥C~242 

MC8250 
MC8260 
MC8261 
MC8266 
MC8267 
MC8270 

MC8271 

MC8281 
MC8300 

MC8301 
MC8304 
MC8307 
MC8308 
MC8309 -
MC8310 
MC8311 
MC8312 
MC8314 
MC8316 
MC8318 
MC8322 
MC8324 
MC8328 

MC8500 
MC8501 
MC8502 
MC8503 
MC8504 

MC8505 

MC8506 

MC8507 

MC8520 
MC8601 
MC8602 
MC9300 

MC9301 
MC9304 

607 - 22 
607 - 64 
607 - 98 
608 - 11 

1026 - 59 
331 - 21 
335 - 29 
331 - 33 
335 - 18 
256 - 77 
340 - 39 

1506-161 
256 - 64. 
340 - 46 

1506 -162 
225 -174 

1506-135 
226 -192 

1506-136 
225 -175 

1506-137 
226 -193 

1506 -138 
244 - 82 
244 --174 

233 - 27 
224 -137 
224 -144 
248 - 21 
248 - 31 
252 - 82 

1025 - 67 
252 - 94 

1025 - 68 
227 - 78 
251 - 96 

1025 - 58 
231 -'136 
223 -109 
325- 51 
246 - 85 
249-110 
229 -124 
233 - 58 
249 -152 
246 -102 
227 -193 
254 -149 
247 -138 
224 -199 
253 -162 

1028 - 15 
328 - 4 
328 - 11 
328 - 12 
328- 15 
255 - 52 
328 - 16 
255 - 99 
343- 4 
255 - 54 
328 - 14 

1509 - 39 
1513 - 50 
328 - 6 
250 -147 
251 - 22 
251 - 97 

1025 - 59 
231 -137 
223 -110 
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MFC4010 
MFC6010 -
MHQ3467 
MHQ4001A 
MHQ4002A 
MHQ4013 
MHQ4014 
MHW560 
MHW!l61 
MHW562 
MLM104 
MLM105 
MLM109 
MLM204 
MLM205 
MlM209 
MLM304 
MLM305 
rlljl.rv1:;O~ 

MMH0026 
MMH0026C 
MPQ3303 
MPQ3725 
MPQ3725A 
MPQ4003 
MPQ4004 
MPQ6842 
M10800 
M2901 
M3870 
M66820 
M6800 

NE592 
SE592 
SN54LSOO 
SN54LS02 
SN54LS03 
SN54LS04 
SN54LS05 
SN54LS08 
SN54LS10 
SN54LS109 
SN54LS11 
SN54LS114 
SN54LS126 
SN54LS132 
SN54LS136 
SN54LS138 
SN54LS139 
SN54lS14 
SN54LS15 
SN54LS151 
SN54LS152 
SN54lS153 
SN54lS155 
SN54lS156 
SN54LS157 
SN54lS158 
SN54lS160 
SN54lS161 
SN54lS162 

325 - 52 
246 - 86 
249-111 
229 -125 
233 - 59 
249-153 
246 -103 
227 -194 
254 -150 
247 -139 
225 - 2 
253 -163 

1028- 16 
250 -148 
251 - 23 

11 107- 12 
11 107~ 14 
11 107 - 15 
11 107 - 16 
11 107 - 17 
11 107 - 18 
11 108- 1 
11 121 - 5 
11 121 - 5 

547 -116 
547- 94 
547 - 95 
547 - 96 
547 - 97 

11 123-
11 123-
11 123 - 4 
11 133 - 10 
11 133 - 10 
11 133 - 10 
11 133 - 10 
11 133 - 10 
11 133 - 10 
11 133 - 10 
11 133 - 10 
fl 1;3;3 - 10 

343 - 33 
343 - 34 
547 - 98 
547 - 99 
547-100 
547 -101 
547-102 

1509 - 56 
1523 - 4 
1523-
1523 -

11 144-
1523 -

11 144 - 17 
11 146- 18 
11 146- 19 
11 149- 18 

546- 51 
546 - 52 
241 -137 
245 -152 
242 - 73 
226 - 22 
226 - 98 
239 - 35 
241 - 33 
235 - 77 
238 -129 
235 -130 
225 -108 
255 -159 
244 -154 
232 -192 
232 -148 
255 -193 
238 -176 
250 - 3 
249 -138 
249 - 28 
232 - 82 
232-119 
247 -169 
248 - 53 
229 -155 
228 - 26 
229 -204 

SN54LS163 
SN54LS164 
SN54lS170 

SN54LS175 
SN54LS181 
SN54lS190 
SN54LS191 
SN54lS192 
SN54LS193 
SN54LS194 
SN54LS195 
SN54LS196 
SN54LS197 
SN54LS20 
SN54lS209 
SN54lS21 
SN54LS22 
SN54LS251 
SN54LS253 
SN54LS257 
SN54LS258 
SN54LS259 
SN54LS266 
SN54LS27 
SN54LS279 
SN54LS283 
SN54LS290 
SN54LS293 
SN54LS295 
SN54lS298 

SN54LS30 
SN54LS32 
SN54LS365 
SN54LS366 
SN54LS367 
SN54LS368 
SN54LS37 
SN54LS38 
5,,,64,-540 
SN54LS42 
SN54LS51 
SN54LS54 
SN54lS55 
SN54LS670 

SN54LS73 
SN54LS74 
SN54LS83 
SN54LS86 
SN54LS90 
SN54LS92 
SN54LS93 
SN54LS95 
SN54S112 
SN54S113 
SN74LSOO 
SN74LS02 
SN74LS03 
SN74LS04 
SN74LS05 
SN74LS08 
SN74LS10 
SN74LS109 
SN74LS11 
SN74LS114 
SN74LS126 
SN74LS13 
SN74lS136 
SN74lS138 
SN74LS139 
SN74LS15 
SN74LS151 
SN74LS152 
SN74LS153 
SN74LS155 
SN74LS156 
SN74lS157 
SN74LS158 
SN74LS160 
SN74LS161 
SN74lS162 
SN74LS163 
SN74LS164 
SN74LS170 

227 -162 
253 - 59 
247 - 53 

1010- 65 
237 - 67 
224 - 50 
230 - 85 
228 - 95 
230 -142 
228 -153 
252 - 13 
251 -125 
229 - 96 
227 -110 
240 - 32 
239 - 89 
238 - 85 
240·160 
250 - 59 
249 - 66 
248 -122 
248 - 89 
246 - 27 
244 -184 
245 -104 
246-177 
223 -' 66 
229 - 39 
227 - 43 
252 - 38 
237 -137 
248 -180 
239 -141 
245 - 22 
225 -146 
226 -164 
225 -148 
226 :166 
242 - 5 
242 -155 
240-1uo 
231 -166 
243 -163 
243 - 35 
243 -181 . 
247 - 80 

1010- 84 
236 - 42 
236 -169 
223 - 64 
244-103 
229 - 37 
231 - 15 
227 - 41 
251 -177 
235 -175 
235 -114 
241 -138 
245 -153 
242 - 74 
226 - 23 
226 - 99 
239 - 36 
241 - 34 
235 - 78 
238 -130 
235 -131 
225 -109 
255 -129 
244 -155 
232 -193 
232 -149 
238 -177 
250 - 4 
249 -139 
249 - 29 
232 - 83 
232 -120 
247 -170 
248 - 54 
229-156 
228 - 27 
229 -205 
227 -163 
253 - 60 
247 - 54 

1010- 66 

SN74LS174 
SN74LS175 
SN74LS181 
SN74LS190 
SN74LS191 
SN74LS192 
SN74LS193 
SN74LS194 
SN74LS195 
SN74LS196 
SN74LS197 
SN74LS20 
SN74LS209 
SN74lS21 
SN74LS22 
SN74LS251 
SN74LS253 
SN74LS257 
SN74LS258 
SN74LS259 
SN74LS266 
SN74LS27 
SN74LS279 
SN74LS283 
SN74lS290 
SN74LS293 
SN74lS295 
SN74lS298 

SN74LS30 
SN74LS32 
SN74lS365 
SN74lS366 
SN74lS367 
SN74LS368 
SN74LS37 
SN74LS38 
SN74lS40 
SN74LS42 
SN74LS51 
SN74lS54 
SN74LS55 
SN74LS670 

SN74LS73 
SN74lS74 
SN74LS83 
SN74LS85 
SN74LS86 
SN74LS90 
SN74LS92 
SN74LS93 
SN74LS95 
SN74Sl14 
SN74S112 
SN74S113 
SN75lS132 
SN754518 
SN754528 
SN754538 
SN754548 
TDA1190 
XC160 
XC177 
XC400 
54LS164 
74LS164 

237 -192 
237 - 70 
224 - 51 
230 - 86 
228 - 96 
230 -143 
228 -154 
252 - 14 
251 -126 
229 - 97 
227 -111 
240 - 33 
239 - 90 
238 - 86 
240-161 
250 - 60 
249 - 67 
248 -123 
248 - 90 
246 - 28 
244 -185 
245 -105 
246 -178 
223 - 67 
229 - 40 
227 - 44 
2?2 - 39 
237 -138 
248 -181 
239 -142 
245 - 23 
225 -147 
226 -165 
225 -149 
226 -167 
242 - 6 
242 -156 

ADC1200 
ADC1210 

ADC1210C 
ADC1211 

ADC1211C 
ADC3511 
ADC3701 
ADC3711 
ADD2500 
ADD3500 
ADD3501 
ADD3711 
AF100 
AF101 
AF102 
AF103 
AF104 
AF106 
AF107 
AF108 
AF110 
AF111 
AFl12 
AFl13 
AF114 
AF120 

AF150 
AF151 
AF99 

AH0014 
AH0014C 
AH0015 
AH0015C 

240 -106 AH0019 
231 -167 AH0019C 
243 -164. AH0126 
243 - 36 AH012bC 
243 - 182 AH0129 
247 - 81 AH0129C 

1010 - 85 AH0133 
236 - 43 AH0133C 

236 -170 
- 223 - 65 

225 - 16 
244 -104 
229 - 38 
231 - 16 
227 - 42 

, 251 -178 
255 -194 
235 -176 
235 -115 
255 -160 
344 - 97 
345 - 16 
345 -115 
345 -180 
561 - 57 
258 - 36 
258 - 37 
258 - 38 

1027- 69 
1027 - 70 

AH0134 
AH0134C 
AH0139 
AH0139C 
AH0140 
AH0140C 
AH0141 
AH0141C 
AH0142 
AH0142C 
AH0143 
AH0143C 
AH0144 
AH0144C 
AH0145 
AH0145C 
AH0146 
AH0146C 
AH0151 
AH0151C 
AH0152 
AH0152C 
AH0153 
AH0153C 

National 
Semiconductor 

AH0154 
AH015.4C 
AH0161 
AH0161C 
AH0162 
AH0162C 
AH0163 
AH0163C 
AH0164 
AH0164C 
AH2114 
AH2114C 
AH5009C 
AH5010C 
AH5011C 
AH5012C 
AH5013C 
AH5014C 

",PD2114-1 
",PD2114-2 
",PD416 
ACD1210 
AD81200 
AD84500 

AD84510 
ADC0186 
ADC0800 

ADC0800C 
ADC0816 
ADC0817 

*1489 
*1489 
1511 -187 

11 126- 2 
318 -102 
259-171 
319 - 70 
319 - 71 
317 -108 
317 - 31 

11 126 - 2 
317 - 30 
612 -173 
317 -110 
612 -174 

Arranged alphanumerically from left to right. 

11 126- 1 
318 - 26 

11 126- 1 
318 - 27 
318- 2.8 

11 126- 2 
318 - 29 
319 - 23 
319-- 51 

, 129- 13 
319 - 5 
319 - 24 
319 - 25 
319 - 52 
612 .. 25 
598 -163 
598-164 
598 -165 
59~ -133 
598 -134 
598 -135 
598 -136 
598 -139 
598 -166 
598 -167 
598 -168 
598 -169 
599- 9 
613 -109 
612- 26 
612 - 27 

AH5015C 
AH5016C 
AM1000 

AM1001 

AM1002 

AM181 

AM182 

AM184 

AM185 

AM187 

AM188 

AM190 

AM191 

AM193 
AM194 
AM200~ 

AM2009C 
AM281 

598 -174 AM282 
612 - 29 
312 - 65 AM284 
312 - 66 
309 - 11 AM285 
309 - 12 

312 - 171. AM287 
312 - )8 
311-113 AM288 
311 - j 14 
311 - 81 AM290 
311 - 82 
307 - 86 AM291 
307 - 87 
308- 11 
308 - 12 
312 - 43 
312- 44 
311 - 59 
311 - 60 
307 - 61 
307 - 62 
312 - 54 
312 - 55 
309-110 
309 -111 
309 - 76 
309 - 77 
312 - 30 
312- 31 
309 - 54 
309 - 55 
307 - 69 
307 - 70 
307 - 97 
307 - 98 
311 - 68 
311 - 69 
311 - 90 
311 - 91 
309 - 63 
309 - 64 
309 - 85 
309 - 86 
312 - 34 
312 - 35 
312 - 48 
312 - 49 
310 -
310- 12 
313 - 68 
313 - 75 
313 - 30 
313 - 41 
313 - 12 
313 - 17 

AM3705 

AM97C09C 
AM97Cl0C 
AM97Cl1C, 
AM97C12C 
AM9709C 
AM9710C 
AM9711C 
AM9712C 
BLC901 
BLC902 
CD4000C 
CD4000M 
CD4001AC 
CD4001AM 
CD40018C 
CD4001BM 
CD4002AC 
CD4002AM 
CD4006AC 
CD4006AM 
CD4007C 
CD4007M 
CD40088C 
CD40088M 
CD4009AC 
CD4009AM 
CD4010AC 
CD4010AM 
CD401068C 
CD40106BM 
CD4011AC 
CD4011AM 
CD40118C 
CD40118M 
CD4012AC 
CD4012AM 
CD40138C 
CD40138M 
CD4014AC 
CD4014AM 

312-113 
313- 6 
312- 79 

• 135- 11 
312- 80 

11 135- 11 
312- 87 

, 135- 11 
307 - 81 
307- 91 
307 -114 
308- 4 
311 - 78 
311 - 86 
311 -103 
311 -107 
309 - 73 
309-81 
309- 99 
309 -104 
310- 76 
310- 80 
310- 86 
310- 90 

, 308-108 
308-112 
314 - 8 
314- 9 
307 -109 
307 -113 
307 -115 
308 - 22 
308 - 26 
311 - 97 
311 -101 
312 - 5 
312 - 9 
309 - 94 
309 - 98 
310- 6 ! .... __ • 
310 - 10 
310 - 83 
310- 85 
310- 96 
310 -100 
315 - 43 
315 - 44 
313 - 69 
313 - 76 
313 - 31 
313 - 42 
313- 70 
'313 - 77 
313 - 32 
313- 43 

- .1656 
.1656 
210-189 
210-190 
211 - 73 
211 - 74 
211 - 75 
211 - 76 
211 - 15 
211 - 16 
214 -122 
214 -123 
205 - 69 
205 - 70 
204 - 13 
204 - 14 
204 -169 
204 -170 
204 - 98 
204 - 99 
215 -122 
215 -123 
209 -175 
209 -176 
209 -177 -

209 -178 
209 -109 
209 -110 
208 -107 
208-108 
214 - 46 
214 - 47 
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National I CD40'i3C 310·111 DAC 1 287C 322·109 

_De_y_iC_e _____ P_llge-_L_ine_ !I o._VlC_' _e _____ P_age-__ Li_ne !1_Oe_Y_ic_e _____ PI_!i8"'_I._lne 

DM54LS11 238-132 DM54lS78 235- 41 DM54166 1027- 47 

Semiconductor ! CD4053M 310 . 1121 DA 1200 324 - 19 
t'd) I CD4060BC 205 -164 DA 1200C 324 - 20 

(con II CD4060BM 205 ·165 DA1201 324 - 21 

CD4015AC 2~4 _ 27 CD4066BC 308 - 67 DA1201C 324 - 22 

DM54LS 112 235 - 160 DM54LS83A 223 - 68 DM5417 233 - 105 
DM54LS 1 13 235 - 99 DM54LS85 225 - . 17 DM54170 1010 - 67 
DM54LS 114 235 . 132 DM54LS90 229 - 41 DM54173 237 - 16 
DM54LS12 241 - 90 DM54LS92 231- 17 DM54174 237-175 

C04015AM 

CD40'6P..r:. 
CD4016AM 
CD40160BC 
CD40160BM 
CD401618C 
CD401618M 
C040162BC 
CD40162BM 
C040163BC 
C040163BM 
C040,7BC 
C04017BM 
CD401?4BC 
CD40174BM 
C040,756 
CD4018BC 
CD4018BM 
CD4019BC 
CD4019BM 
CD40192BC 
CD40192BM 
C0401938C 
CD40193BM 
CD4020BC 
CD4020BM 
CD4021AC 
CD4021AM 
CD4022BC 
CD4022BM 
CD4023A/BC 
CD4023A/BM 
CD40248C 
CD40248M 
CD4025AC 
CD4025AM 
C04025BC 
CD4025BM 
CD40278C 
CD40278M 
CD4028BC 
CD4028BM 
CD4029BC 
CD4029BM 
CD4030AC 
CD4030AM 
QD4b31BC 
CD4031BM 
CD4034BC 
CD40348M 

CD4035BC 
C04035BM 
CD4040BC 
CD4040BM 
CD4041C 
CD4041M 
C040428C 
CD4042BM 
Co4043AC 
CD4043AM 
CD4044AC 
CD4044AM 
CD40468C 

CD4046BM 

CD4047BC 
CD4047BM 
CD4048BC 
CD40488~.A 

CD4049UBC 
CD404.9UBM 
C04050BC 
CD4050BM 
CD4051BC 
CD4051BM 
C04052BC 
CD4052BM 
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. C04066BM 308· 68 ! DA 1202 322 - 118 
1 ~~~.: ~~ CD4069C 205- 14 I DA 1202C 322 - 119 
, 026 . ~ 02 I CD4069M 205- 15 DA 1203 322 - 120 
308. 94 i CD4070BC 210- 68 I DA 1203C 323- 2 

DM54lS122 250-175 DM54LS95 1026- 8 DM54175 237- 49 
DM54LS123 251 - 66 DM54L164 1027 - 55 DM54176 229 - 73 
DM54lS125 225- 78 DM541187A 1020- 87 DM54177 227· 89 I DM54lS126 225 -110 DM54L91 1027 - 88 DM54180 255 - 15 

" CD4070BM 210 - 691 DH0006 344 -157 308 - 95 
206 83! CD4071 BC 210 - 154 o H0006C 344 - 158 
206 841 CD40718M <~10-155 DH0008 344-161 

1 

DM54LS 13 255 . 130 DM54L95 1025· 49 DM54181 224· 30 
DM54LS132 255-161 DM54S187 1020· 40 DM54182 224.105 
DM54lS136 244 -156 DM54S188 .1262 DM54184 255 - 62 

205 -180 i C:J4C738S 209· 38 Di-c0008C 344·1'32 
205-181 CD40?3BM 209- 39 DH0011 344-191 

DM54LS138 232 ·194 1003- 8 DM54185A 255 - 70 
DM54lS 139 232 - 150 DMS4S189 .1292 DM54187 1020 - 44 

CD4075BC 210 -134 DH0011 C 344 -192 
206 - 100 CD4075BM 210 _ 135 DH0016C 344 - 195 
206-101 CD4076BC 208-144 DH0017C 344.196 

DM54lS14 255-195 101,· 34 DM54190 230- 68 
DM54lS15 238 -178 DM54S194 1026 - 45 DM54191 228 - 78' 
DM54lS151 250- 5 DM54S195 .1026- 47 DM54192 230-119 

205 -197 
205-198 CD4076BM 208-145 DH0018C 344-197 
206-136 CD4081BC 209- 60 DH0028C 346- 53 

DM54lS153 249- 30 DM54S200 1012- 80 DM54193 228-129 
DM54lS154 233- 79 DMS4S206 .1297 DM54194 251.198 

206 -137 
208 -159 
208 - ~60 
208 -131 
207 -110 
207 -111 
210- 14 
210 - 15 
206 - 162 
206 163 
206· 40 
?06 - 41 
205 -147 
205 -148 
214 - 66 
214 - 67 
207 - 88 
207 - 89 
209 -146 
209 ·,47 
205-103 
205 104 
211- 43 
211 44 
211. 45 
211 - 46 
208 < 79 
208 - 180 
207 . ~ 33 
207 -134 
207 - 66 
207 - 67 
~ .• v ~ 66 
210 - 67 
214 -143 
214-144 
214· 95 
214- 96 

1027 ,,08 
213 ·,67 
213 -168 
205 -125 
205 -126 
205 - 83 
205 -84 
211 -146 
211 ·147 
211 -184 
211 -185 
211 165 
21, -166 
215 - 16 
596 - 59 
215- 17 
596 - 60 
213 - 37 
213 - 38 
211- 94 
211 95 
204 -188 
204 -189 
204 -116 
204 -117 
314 -103 
314 -104 
314- 47 
314 48 

CD4081BM 209 - 61 DH0034 254 - 3 DM54LS155 232- 84 1012 - 89 DM54195 251 -102 
CD4089BC 215 - 40 DH0034C 254 . 4 DM54LS156 232 -121 DM54S270 .1279 1026- 6 
CD4089BM 215 - 41 DH0035 614 - 78 DM54LS157 247 -171 1021 - 11 DM54196 229 - 75 
CD4093BC 215-141 'II 135- 10 DM54lS158 248- 55 DM54S271 1020- 76 DM54197 227- 87 
CD4093BM 215-142' DH0035C 614- 79 OM54LS160 229_1570MS4S287 .1264 DM54198 252-152 
CD4099BC 211-122 11 135- 10 DM54lS161 228- 29 1003- 81 1027- 13 
CD4099BM 211 - 123 DH3467C 547 - 117 DM54LS162 229_206DM54S288 .1262 DM54199 252-139 
c;n4503RC 204··148 DH3725C 547-103 

II CD4503BM 204· 149\ DH6376C 547 -104 
CD4507BC 210 - 70 DM10105 217 - 79 

I CD4S078M 210 - 71 DM10l06 217 - 42 I 
g~;:~~ ~!! ~;~ : 1 ~ I DM54S289 : ~~~: ~~ I DM5420 1 ~~~: ~; I 

1027 - 71 DMS4S370. .1279 DM5423 245- 67 
DM54LSl68 230-175 1021- 14 DM5425 245- 54 
DM54LS 169 228 - 177 DM54S371 1020- 78 DM54251 250 - 46 CD4510BC 206-164 OM 10109 217- 69 

CD4510BM 206-165 OMiO'" 217- 30 DM54LS170 247 - 55 OMS4S387 .1264 DM5426 233.183 
CD4511BC 208 - 34 DM,Ol12 2,7 - 58 1010 - 69 1003 - 77 DM5427 245 - 93 

CD4:J118M 

CD4512BC 
CD4512DM 
CD4S14BC 
CD45'4BM 
CD4515BC 
CD4515BM 
CD4S16BC 
CD45168M 
CD4518BC 
CD4518RM 
CD45198C 

CD4519BM 

CD4:,20l:iC 
CD4520BM 
CD4522BC 
CD4522BM 
C04526BC 
CD4526BM 
C04527BC 
CD4527BM 
CD4528BC 
CD4528BM 
CD4529BC 

CD45298M 

CD4543BC 
CD4543BM 
CD4584BC 
CD4584BM 
CD4723BC 
CD4723BM 
CD47248C 
CD4724BM 
DAC·08 
DAC-0800le 
DAC0800l 
DAC0801LC 
DAC08061_C 
OAC0807LC 
DAC0808l 
DAC0808l.C 
DAC1280C 
:JAC1285 
OAC1285C 
OAC1286 
DAC1286C 

325-183 DM10115 219- 9 DM54LS173 
OM54lS174 
DM54LS175 
DM54lS189 

208- 35 DM101'6 218,,74 
125,184 DM10,1? 2'7·149 
213- 11 OM10118 2,7-127 
213- 12 DM10119 217-117 

·207-163 DM10121 217-139 DM54LS190 
OM54LS191 
DM54LS192 
DM54LS193 
DM54LS196 
DM54LS197 
DM54lS20 
DM54LS21 
DM54lS22 
DM54LS221 
DM54LS247 
DM54LS248 
DM54LS249 
DM54LS253 

207-164 DM10124 218-157 
207 . 179 DM2502 254 - 102 
207 180 DM2502C 254 . 103 
206 - 42 DM2503 254 . 104 
206· 43 DM2503C 254 -105 
206 -116 DM2504 .254 -110 
206 -117 DM2504C 254 -111 
210- 16 DM54HOO 241 -156 
210 -100 Dr-.·~54HOl 242 -102 
212 - '80 DM541-i04 226 - 42 
210- 17 DM54H05 226-117 
210 ·101 DM54H08 239 - 52 
212. 1 8' DM54H 10 241 - 52 

206 - 17 
206 185 
206 -186 
206- 63 
206 - 64 
215· 47 
215 - 48 
213- 57 
213- 58 

'314- 39 
314- 95 
314 - 40 
314 - 96 
208 - 54 
208- 55 
215 ·124 
215 -125 
212 17 
212· 18 
211 -124 
211 -125 

• 919 

DM54H1Q€i 
OM54Hl08 
oM54Hl ~ 

DM54H20 
DM54H21 
DM54H22 
DM54H30 
DM54H40 

I
DM54H50 
DM54H51 
DM54H52 
DM54H53 
DM54H54 
DM54H55 
DM54H60 
DM54H61 
DM54H62 
DM54H71 
DM54H72 
DM54H73 
DM54H74 
DM54H76 
DM54H78 
OM54LSOO 
DM54lS01 
DM54lS02 
DM54lS03 
DM54i..S04 

321- 16 
321 - 9 
321 - 21 
320 16 
320- 40 
320 - 67 
320 - 68 

I 
DM54lS05 
DM54LS08 

-; I Dr~5~LS09 
8 I DM54LS10 

324 - 11 
324 
324 -
322 - 107 DM54!...S 1 07 
322 108 DM54LS109 

I 

2.35· 1:' I DM5<iLS257 
235 - 184 DM54LS258 
235- 27 DM54LS26 
238 -149 DM54LS266 
240 - 51 DM54LS27 
238 - 104 DM54LS279 
240 " 176 DM54LS283 
239 - 162 DM54LS289 
240 - 126 DM54LS295A 
244· 37 DM54lS30 
243 • 143 OM54lS32 
242-' 97 DM54LS352 
243 - 88 DM54lS353 
243· 53 DM54LS365 
243 . 197 DM54LS366 
254- 72 DM54LS367 
254 - 8' OM54LS368 
254 - 89 DM54LS37 
234 - 195 DM54LS38 
234 - 155 DM54L S386 
236- 73 I DM54lS395 
236 . ,88 I DM54lS40 
236 . 118 DM54lS42 

235 - 531 DM54LS47 
241 - 139 OM54lS48 
242 - 75 DM54LS49 
245 . 154 DM54lS51 
242- 77\ OM54lS54 
226 24 DM54LS55 

~E : 1 ~~ I ::::~:::O 
241- 35 OM54LS74 
236 - 46 DM54LS75 
235 - 79 I DM54LS76 

237 - 31 DM54S470 1004 - 15 DM54284 223.154 
237-193 DM54S471 1004- 17 DM5430 239-126 
237- 71 DMS4S472 .1272 DM5432 245. 11 

.1289 1005 - 68 DM543570 * 1266 
1011 - 70 DM54S473 .1272 DM54365 225 -125 
230 - 87 1005- 61 234· 72 
228 - 97 OM54S570 .1266 DM54366 226 -145 
230 -144 1004- 92 234 _ 79 
228_155DMS4S571 .1266 DM54367 225-127 
229 - 98 1004- 98 234 - 85 
227.1120M54S572 .1268 DM54368 226.147 
240 - 34 1006 - 30 234. 92 
238- 87 DMS4S573 .1268 DM5437 241 -189 
240 - 162 1006 33 DM5438 242 . 136 
250 . 196 DM5400 241 • 119 DM5440 240 - 90 
325- 124 DM5401 242- 43 DM5441 A 327 - 3 
325 - 57 DM5402 245 - 130 DM5442 231 -138 
325. 85 DM5403 242- 45 DM5445 232 - 29 
249 - 68 DM5404 226 . 5 DM5446A 325 . 154 
248- i 24 DM540S 226" 80 i 109· i 4 
248- 91 DM5406 233-161 DM5447A 325-120 
242 . 176 DM5407 233 - 123 , 109 _ 14 
244 - 186 OM54.08 239 - 20 DM5448 325. 53 
245 - 106 DM5409 239- 74 DM5448A , 109. 14 
246-179 DM5410 24,· 16 DM5450 244- 21 
223 - 71 DM54107 236 20 DM5451 243 -127 

1011 - 68 OM54109 235· 64 DM5453 243 _ 73 
1025- 69 DM5411 238-118 DM5454 243. 21 
239-143 DM54121 250-131 DM5460 244. 55 
245- 24 DM54123 251- 51 DM5470 234-177 
249- 92 DM54125 225- 65

1 

DM5472 234.141 
249- 99 OM54126 225· 95 OM 54 73 236 - 18 
225_150DM5413 255-116DM5474 236.153 
226.168 DM54132 255 - i 48 DM5475 246 _ 136 
225 -152 DM5414 255 -182 DM5476 236 _ 96 
226 - 170 OM54141 327 - 14 DM5483 223 _ 41 
242- 7 DM54145 232- 3 11 101- 11 
242 -161 DM54147 254 ·177 DM5485 225· 3 
244 - 105 DM54148 254 - 153 DM5486 244 83 
252 - 53 DM54150 250 - 102 DM5488 1020 _ 21 
240-107 DM54151A 249-186 DM5489 .1287 
231-168 DM54153 249- 9 1011- 62 
325 _ 122 . .OM541 54 
325 _ 55 DM54155 
325 - 83 DM54156 
243.165 DM54157 
243 - 37 DM5416 
243-183 DM54160 
247 - 82 DM54161 

1010. 86 DM54162 

236 - 44 
236 - 171 
246 -150 
236 -106 

DM54163 
DM54164 
DM54165 

DM54166 

233- 62 DM5490 229 - 15 
232· 64 DM5491 A 253 - 85 
232 -104 DM5492 231. 3 
247- 144 DM5493 227. 20 
233 -141 DM5495 251.165 
229 -128 1025. 71 
227 -197 1026 _ 4 
229·186 DM5496 252.117 
227 -144 '026.112 
253 - 40 DM7S75 .1285 
252 -197 OM7086 " 107. 1 

1027 - 37 I 
253. 17 DM7Q90 246 . 6. 

11 Indicates page number In Application Note Directory 
• Indicates additional data IS prOVIded on the page noted. 
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Device Page-Line Device Page-line Device Page-line Device Page-line Device Page-line Oevice Page-line 
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National DM74LS123 251. 67 DM74LS92 231· 18 DM7401 242. 44 DM7441A 327· 4 1005· 31 
Semiconductor DM74LS125 225.79 DM74LS95 1026· 9 DM7402 245.131' DM7442 231 -139 DM77S95 .1281 
(cont'd) DM74LS126 225.111 DM74L164 1027· 56 DM7403 242. 46 DM7445 232· 30 1021.47 

DM7091 
DM7092 
DM7093 

'DM7094 
DM7095 
DM7096 
DM7097 
DM7098 
DM7099 
DM71 LS95 
DM71 LS96 
DM71LS97 
DM71LS98 
DM7121 
DM7123 
DM7130 
DM7131 
DM7136 
DM7160 
DM7200 
DM721 0 

bM7211 
DM7214 

DM7219 
DM7220 
DM7223 
DM7230 

241 ·19'1 
240 ·199 
225· 62 

~ 111· 4 
225· 93 
225·121 
226·141 
225 ·122 
226·143 
242 ·187 
225 ·179 
226 ·197 
225 ·181 
226,199 
250· 33 
248· 7 
225· 55 
225· 38 
225· 41 
225· 44 
224 ·182 
249 ·124 

11 110· 8 
249 ·125 
249· -54 

11 111· 4 
250 ·113 
255· 
233· 41 
232· 49 

DM74LS13 255·131 DM74L187A 1020· 88 DM7404 226. 6 DM7446A 325-155 OM77S9S .1281 
DM74LS132 255 ·162 DM74L91 1027· 89 DM7405 226· 81 ~ 109 - 14 1021 - 48 
DM74LS136 244-157 DM74L95 1025- 50 DM7406 233-162 DM7447A 325-121 DM7795 1021 - 62 
DM74LS138 232·195 DM74S00 241·173 DM7407 233·124 ~ 109- 14 DM7796 1021- 64 

DM74LS139 
DM74LS14 
DM74LS15 
DM74LS151 
DM74LS153 
DM74LS154 
DM74LS155 
DM74LS156 
DM74LS157 
DM74LS158 
DM74LS160 
DM74LS161 
DM74LS162 
DM74LS163 
DM74LS164 

DM74LS168 
DM74LS169 
DM74LS170 

DM74LS173 
DM74LS174 
DM74LS175 
DM74LS189 

1511. 15 DM74S02 245 ·175 DM7408 239. 21 DM7448 325 - 54 DM7842 ~ 110- 8 
232 • 151 DM74S03 242 • 119 DM7409 239. 75 DM7450 244 - 22 DM7853 251 _ 77 
255.196 I DM74S04 226· 59 DM7410 241. 17 DM7451 243-128 DM7875 223-151 
238 ·179 DM74S05 226 -133 DM741 07 236 - 21 DM7453 243 - 74 DM8000 ~ 139 - 2 
250. 6 DM74S10 241· 67 DM74109 235. 65 DM7454 243 - 22 DM8090 246-
249- 31 DM74S11 238·163 DM7411 238-119 DM7460 244· 56 DM8091 241 -192 
233.80 DM74S112 235-.177 DM74121 250·132 DM7470 234-178 DM8092 240-200 
232· 85 DM74S113 235-116 DM74123 251- 52DM7472 234-142 DM8093 225· 64 
232.122 DM74S114 ,235·148 DM74125 225.66 DM7473' 236· 19 ~ 111· 3 
247·172 DM74S133 239·194 DM74126 225· 96, DM7474 236·154 DM8094 225· 94 
248· 56 OM74S134 239·179 DM7413 255·117 DM7475 246·137 ~ 111· 3 
229 ·158 DM74S135 244 ·201 DM74132 255.149 DM7476 236· 97 DM8095 225.124 
228· 30 DM74S136 244·166 DM7414 255.183 DM7483 223· 42 DM8096 226.142 
229.207 DM74S138 233· 8 DM74141 327. 15 ~ 101· 11 DM8097 225.123 
227 . 165 DM7 4S 139 232 . 169 DM74145 232 • 4 DM7485 225 . 4 DM8098 226 .,144 
253.62 DM74S140 234·109 DM74147 254.178 DM7486 244· 84 DM8099 242.188 

1027.72 333· 30 DM74148 254.154 DM7488 1020· 14 DM81 LS95 225.180' 
230.176 DM74S15 239· DM74150 250.1030M7489 .1287 DM81lS96 226.198 
228.178 DM74S151 250· 26 DM74151A 249.187 1011·42 DM81LS97 ,225.182 
247· 56 DM74S153 249· 47 DM74153 249. 10, DM7490 229· 16 DM81 LS98 226.200 

1010· 70 DM74S157 247·191 'DM74154 233. 63 ~ 111· 4 DM8121 250· 34 
237· 32 DM74S158 248· 73 DM74155 232.65 DM7491A 253· 86 DM8123 248· 8 
237.194 DM74S174 238· 11 DM74156 232.105 DM7492 231 - DM8130 225.56 
237.72 DM74S175 237· 90 DM74157 247.145 DM7493 227· 21 DM8131 225- 39 

.1289 DM74S182 224·122 DM7416 233.142 DM7495 251-166 Df\~8131' 225- 42 
1011· 57 DM74S187 1020- 34 DM74160 229.129 '025· 72 DM8160 225- 45 
230.88 DM74S188 .1262 DM74161 227·198 1026- 5 DM8200 224183 
228· 98 1003· DM74162 229·187 DM7496 252-118 DM8210 249.126 
230.145DM74S189 .1292 DM74163 227·145 1026-113 110· 8 
228 -156 1011· 20 DM74164 253 - 41 DM75S28 .1283 DM82,' 249 - :27 

-jO 

DM7280 
DM7281 
DM7288 
DM7290 
OM7?91 
DM74D472 
DM74HOO 
DM74HOl 
DM74H04 
DM74H05 
DM74H08 
DM74Hl0 
DM74Hl03 
DM74Hl06 
DM74Hl08 
DM74Hl1 
DM74H20 
DM74H21 
DM7AH22 
DM74H30 
DM74H40 
DM74H50 
DM74H51 
DM74H52 
DM74H53 
DM74H54 
DM74H55 
DM74H60 
DM74H62 

11 111· 4 
229· 67 
227 - 83 
231· 28 
229· 69 
227- 85 

DM74LS190 
DM74LS191 
DM74LS192 
bM74LS193 
DM74LS196 
DM74lS197 
::rvii4~S2'C 

229. 99\ DM74S194 1026· 46 DM74165 252.198 1022· 22 DM82'4 249 - 55 

~!~:t;~ DM74S195 1~~1: :)Mi4:66 1~~~:~~ DM75S29 :~::~2' :;.~tZ":; ~::~~ __ ,_" .......... __ 

DM74S20 240· 68 1027. 48 DM75S68 .1295 

I 

DM74H71 
DM74H72 
DM74H73 
DM74H74 
DM74H76 
DM74H78 
DM74LSOO 
DM74LSOl 
DM74LS02 
DM74LS03 
DM74LS04 
DM74LS05 
DM74LS08 
DM74LS09 
DM74LS10 
DM74LS107 
DM74LS109 
DM74LS11 
DM74LS'12 
DM74LS113 
DM74LS114 
DM74LS12 

.1272 
241 ·157 
242 ·103 
226 - 43 
226 ·118 
239· 53 
241· 53 
235· 18 
235 ·185 
235· 28 
238 ·150 
240· 52 
238 ·105 
240 ·177 
239 ·163 
240 ·127 
244· 38 
243 ·144 
242 ·198 
243· 89 
243· 54 
243 ·198 
254· 7.3 
254 - 90 
234 -196 
234 ·156 
236 - 74 
236 -189 
236 ·119 
235· 54 
241 ·140 
242 - 76 
245 -155 
242· 78 
226· 25 
226 ·101 
239· 38 
239· 92 
241 - 36 
236· 47 
235· 80 
238 ·133 
235 ·161 
235 ·100 
235 ·133 
241· 91 
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DM74LS21 
DM74LS22 
DM74LS221 
DM74LS247 
DM74LS248 
DM74LS249 
DM74LS253 
DM74LS257 
DM74LS258 
DM74LS26 
DM74LS266 
DM74LS27 
DM74LS279 
DM74LS283 
DM74LS289 
DM74LS295A 
DM74LS30 
DM74LS32 
DM74LS352 
DM74LS353 
DM74LS365 
DM74LS366 
DM74LS367 
DM74LS368 
DM74LS37 
DM74LS38 
DM74LS386 
DM74LS395 
DM74LS40 
DM74LS42 
DM74LS47 
DM74LS48 
DM74LS49 
DM74LS51 
DM74LS54 
DM74LS55 
DM74LS670 

DM74LS73 
DM74LS74 
DM74LS75 
DM74LS76 
DM74LS77 
DM74LS78 
DM74LS83A 
DM74LS85 

238· 88 
240 ·163 
250 ·197 
325 ·125 
325 - 58 
325· 86 
249· 70 
248 ·125 
248· 92 
242 ·177 
244 ·187 
245 ·107 
246 ·180 
223· 72 

1011· 63 
1025· 70 
239 -144 
245· 25 
249· 93 
249·100 
225 ·151 
226 ·169 
225 ·153 
226·.171 
242 - 8 
242 ·162 
244· 75 
252· 54 
240 ·108 
231 ·169 
325 ·123 
325· 56 
325· 84 
243 ·166 
243· 38 
243 ·184 

DM74S200 1012· 41 DM7417 233.106 1011· 38 
DM74S206 .1297 DM74170 247. 36 DM75S97 1020· 43 

DM74S22 
DM74S251 
DM74S253 
DM74S257 
DM74S260 
DM74S27o, 

DM74S271 
DM74S280 
DM74S281 
DM74S287 

DM74S288 

DM74S289 
DM74S30 
DM74S37O, 

DM74S371 
DM74S387 

DM74S40 
DM74S470 
DM74S471 I DM74S472 

I
, DM74S473 

DM74S51 
IDM74S570 

1012· 62 1010. 68 DM7511 237- 6 
240-193 DM74173 237.17 DM7512 236-128 
250- 80 DM74174 237.176 DM7520 231· 50 
249, 86 DM74175 237. 50 DM7542 238 - 68 
248·143 DM74176 229.74 DM7544 255· 90 
245· 79 DM74177 227. 90 DM7546 - 252 - 162 

*1279 DM74180 255- 16 DM7551 237,18 
1021· 5 DM74181 224. 31 ~ 111- 4 
1020· 70 DM74182 224.106 DM7552 231 - 46 
255· 38 DM74184 255. 63 DM7553246, 36 
224 ·131 DM74185A 255. 71 DM7554 231 - 43 

.1264 DM74187 1020. 45 DM7555 230· 19 
1003· 70 DM74190 230. 69 DM7556 228 - 54 

11140· 11 DM74191 228.79 DM7560 230·117 
.1262 DM74192 230-120 DM7563 228·127 
1003· DM74193 228.130 DM7570 253· 38 
1011· 12 DM74194 251-199 1027· 59 
239·172 DM74195 251.103 DM7575 .1285 

.1279 1026. 7 254· 38 
1021· DM74196 229.76 ~002-28 
1020 - 71 DM74197 227. 88 DM7576 .1285 
.1264 DM74198 252.153 254- 39 
1003· 67 1027- 14 1002· 29 
240·142 DM74199 25~.140 DM7577 1003- 41 

1004 - 8 1027. 16 DM7578 1003 - 42 
1004, 9 DM7420 240. 16 DM7590 1027 - 3' 
.1272 DM7423 245.68 DM7595 1021 - 61 
1005 - 26 DM742$ 245, 55 DM7596 1021 63 
*1272 DM74251 250. 47 DM7597 1020· 48 
1005· 25 DM7426 233.184 DM7598 1020- 22 
243 -152 DM7427 245. 94 ~ 111 - 4 

.1266 DM7430 239.127 
1004 - 76 DM7432 245· 12 

OM7599 
OM76 .. S52 

247 - 83 'DM74S571 • 1266 OM74365 225 - 126 

1011 . 56 
247· a 
253,116 
247, '0 
253 -118 

1010· 87 
236, 45 
236 ·172 
246 ·151 
236 ·107 
246 ·115 
235· 42 
223· 69 
225· 18 

DM74S572 

DM74S573 

DM74S64 
DM74S65 
DM74S74 
DM74S86 
DM7400 

1004 - 78 234- 73 

.1268 DM74366 226.146 
1006· 234. 80 
.1268 - DM74367 225 -128 
1006· 13 234 - 86 
243·100 DM74368 226.148 
243 . 111 234. 93 
236 ·202 DM7437 241,190 
244 ·128 DM7438 242 -138 
241 ·120 

Arranged alphanumerically from left to right. 

DM76LS62 

DM76L97 
DM76'3 
OM7678 
DM7679 
OM77S201 
DM77S202 
DM77S295 

1020 - 52 
237 -
999 43 
999 - 44 

1020, 77 
1020 - 79 

.1270 
1005 - 28 

DM8220 
DM8223 
OM8230 

DM8280 
DM8281 
DM8288 
DM8290 
DM8291 
DM8300 

DM830~ 

DM8309 
DM831C 
DM8311 
DM8312 
DM8316 
DM8318 
DM8322 
DM8334 
DM85S28 

DM85S29 

DM85S68 

DM85S97 
DM85 10 
DM8511 
DM8512 
0"..18520 
DM8542 
DM8')<::4 
DM8546 
i)iv185S' 

DMaS52 

DM8553 
DM8554 
DM8555 
DM8556 

D~Jl8560 

255· 
233· 42 
232 - 50 

~ 111· 3 
229· 68 
227· 84 
231 - 29 
229 - 72 
227· 86 
251,100 

1026· 10 
231 ·140 
249 ·112 
229 -130 
233· 64 
249 ·154 
227 -199 
254 ·151 
247 ·.142 
246 - 17 

.1283 
1022 - 14 
.1283 
1022, 12 
.1295 

247 ·104 
1011 ' 23 
1020 - 36 

~ 139 - 2 
237· 
236 -129 
231 - 51 
238 - 69 
25') - 9' 

252·163 
237 - 19 

~ .. ~ - 3 
~ ~ 11 - 5 

23' - 47 
fI 11'- 3 

246 - 37 
231 - 44 
210· 20 
228· 55 

~ "1 6 
230 118 

2147 
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National OM9601 250 -150 

Semiconductor OM9602 251 - 25 

(cont'd)' OP4201 • 465 
OP82L805 1511 - 16 

DM6563 228· '28 OP8202 1510-140 

OM8570 253 - 39 I 0.820' 1510-141 

1027 - 60 
OP8208 1510 ·158 

OM8575 .1285 OP8212 * 469 

254 - 40 
1511· 65 

I 
~ 151· 1 1002 - 30 

11 110- 9 
DP8213 1511 . 71 

OM8576 .1285 DP8216 1510 ·159 

254 - 41 11 151· 1 

OP8224 * 477 1002 - 31 
1510 -171 

1\ 110- 9 
11 151 - 1 OM8576AAA 1000 - 49 

OP8226 1510 -160 
OM8577 1003· 27 

11 151· 1 
OM8578 1003 - 32 

OP8228 • 483 OM8590 1027 - 32 
1511 -124 

OM8595 1021 - 55 
11 151 - 1 

OM8596 1021· 59 
OP8238 • 483 11 143· 3 1511 -125 

OM8597 1020- 49 
1\ 151· 1 

OM8598 1020- 16 OP8244 1511 - 40 
11111· 3 OP8245 1511 - 41 

DM8599 1011 -- 35 
OP8246 1511 - 42 

OM86LSo~ 247· 9 

I 
OP8247 '1511 - 19 

253 -117 
OP8248 1511 - 20 

OM86LS62 247 - 11 OP8292 1510-134 
203 ·119 

DP8294 1510 -131 
OM86L97 1020- 53 

OP83C06 1511- 55 
DM86821 247-106 OP83!)O 

• 488 101' - 79 1505- 16 
OM8601 250 -149 OP8301 1505 - 22 
DM8602 251 - 24 OP8302 .. 496 
OM8613 237 - 10 1505 - 24 
OM8678 .1274 1511 -191 

999- 5 OP8304 • 501 999- 45 341· 58 
11 139· 12 1505 - 18 

OM8679 999 - 46 OP8305 1505· 25 
OM87S201 1020- 69 OP8356 1511 -134 
OM87S202 1020- , L 

0$0025 • 502 OM87S295 .1270 343· 39 
1005 - 64 11 139- 17 

DM87S296 .1270 OSOO25C • 502 1005 - 71 343 - 40 
OM87595 .1281 050026 * 503 

1021 " 42 343· 41 
OM87596 .1281 1\ 139- 17 

1021 - 43 OSOO26C 343· 42 
!"'\"Q70e: 1021 "7 0$0056 * 50a 
OM8796 1021 - 60 343 - 43 
DM8830 11 139- 2 OSOO56C 343 - 44 
DM8840 '111- 3 081488 331· 50 
OM8842 11 110 8 11 106- 5 

11 111 - 3 081489 335 - 49 
OM8846 • 111 - 3 11 106- 5 
OM8853 251· 78 081489A 335 - 60 
OM8875 223 ·152 051603 • 504 
OM8898 255 - 67 338 - 12 
OM8899 255 - 72 347·191 
OM9002C 241 -121 OS1605 • 505 
DM9003C 241 - 18 348 - 19 
OM9G04C 240 - 17 051606 • 505 
OM9005C 244 23 348 - 20 
OM9006C 244 67 OS1607 • 505 
OM9008C 243 - 9 348· 21 
OM9OO9C 240 - 92 051608 • 505 
OM9012C 242 - 47 348 - 22 
OM9016C 226· 7 051611 344 ·145 
OM9300 251 ·101 051612 345 - 47 

1026- '11 OS1613 345 -143 
OM9301 231 -141 OS1614 346 - 9 
OM9309 249 -113 OS16147 • 510 
OM9310 229 ·131 343 -178 
OM9311 233 - 65 0516149 • 519 
OM9312 249 ·155 344 - 64 
OM9316 228 - 3 0516177 • 510 
OM9318 254-152 343 -180 
OM9322 247 ·143 0516179 • 519 
OM9334 246 - 18 344\- 67 
OM93415 1016· 4 OS1630 205· 59 
OM93415A 1015- 57 081631 344 -152 
OM93425 1016 - 10 051632 345 - 54 
OM93425A 1015 - 58 081633 345 -152 

2148 

Device Page-Line Device Page-Une Device 

081634 346 - 16 D53645 343 166 087520 
051640 • 506 053646 • 509 0575207 

343 - 69 343 - 89 
051642 • 507 053647 • 510 

343· 75 343 ·175 0575208 
081644 343· 59 053648 • 511 
051645 • 508 344· 54 

343 -165 053649 • 512 087521 
051646 * 509 344 60 OS7522 

;j43 88 OS3650 338· 54 087524 
051647 " 510 OS3651 • 517 OS7525 

343 -174 339· 4 087528 
051648 • 511 348· 15 OS7529 

344· 53 083652 338· 56 0575322 
OS1649 * 512 083653 348· 16 

344· 59 053670 • 506 OS75324 
OS1670 • 506 343 - 72 

343 - 71 OS3671 • 513 0575325 
051671 * 513 343 - 78 

343 - 77 0S3672 • 507 OS7534 
051672 * 507 343 - 80 087535 

343· 79 OS3673 343· 83 0575361 
OS1674 343· 61 OS3674 343· 62 
051675 * 508 OS3675 • 508 0575i62 

343 -167 343 -168 
OS1676 • 509 053676 • 509 0575364 

343 - 90 343 - 91 

I PS1677 • 510 I 053677 • 510 10575365 
343-176 343 -177 

051678 • 511 I OS3678 .. 511 087538 
344· 55 

I 
344· 56 OS7539 

OS1679 • 512 OS3679 • 512 OS75450 
344 - 61 344 - 62 OS75451 

DS1686 345· 91 083686 345 - 93 OS754£,2 
598 ·146 598 -148 

0511387 345 " 92 D5361F 345· 94 OS75453 
598 ·147 598 -149 DS75454 

OS1688 334 - 41 083688 334 - 42 OS75460 
OS1689 338 - 62 OS3689 338 - 63 OS75461 
OS1690 339 - 2 OS3690 339 - 3 0875462 
OS3603 * 504 0555107 * 504 OS75463 

338 - 13 338 - 3 OS75464 
347 -192 338· 33 0875491 

0S3604 * 504 OS551 08 * 504 
337· 49 338· 20 OS75492 
347·190 338 - 43 

0S3605 .. 505 0855109 334 - 11 OS75493 
348 - 23 0855110 334· 24 OS7640 

0S3606 • 505 0855121 331 - 22 OS7641 
348 - 24 OS55122 335 - 30 OS7664 

OS3607 • 505 OS5520 347· 44 OS78C20 
348· 25 085521 347 - 45 DS78LS20 

OS3608 • 505 0805U ~;4i " bO US/tll1~ 
348 - 26 OS5523 347 - 61 OS78L20 

DS3611 344 -146 085524 347 - 25 OS7800 
OS3612 345 48 OS5525 347 - 26 D87802 
OS3613 345-145 D55529 347 - 84 057803 
DS3614 346· 10 0555325 • 520 
OS36143 343 - 85 344 - 41 DS7806 
OS36144 343· 63 085534 347·134 057807 
0536147 * 510 085535 347 - i35 087810 

343 -179 OS5538 347·159, 
0536149 • 519 085539 347·160 OS7811 

344 - 65 0855450 344 - 99 
OS36173 343 - 86 OS55451 344 -100 087812 
0836174 343 - 64 0555452 345· 17 
0536177 • 510 0855453 345 -116 OS7819 

343 ·181 OS55454 345 ·182 
OS36179 * 519 DS55460 344 ·,01 057820 

344 - 68 OS55461 344 ·102 
OS3625 * 514 OS55462 345· 18 

348 3 DS55463 345 ·117 
053629 344 - 11 .oS55464 345 -183 087820A 
OS3630 205· 60 OS75107 * 504 OS7822 
OS3631 344 -153 338 - 4 OS7830 
OS3632 345 - 55 338 - -34 
OS3633 345 ·153 OS75108 

• 504 083634 346· 17 338 - 21 
OS3640 • 506 338· 44 087831 

343· 70 OS75109 334 - 12 
053642 • 507 OS75110 334 - 25 

I DS78" 

343· 76 OS75121 331 - 23 
053643 • 515 OS75122 335 - 31 

343 82 OS75123 331 34 
053644 • 516 OS75124 335· 19 

10S"33 
343 - 60 DS75150 331 7 

053645 
• 508 

OS75154 335 - 38 

11 Indicates page number in ApplicatIOn Note Directory 
... Indicates additional data is provided on the page noted 

Page-Une Device Page-Line 

347 " 46 087833 1\ 106 5 

• 504 087834 341 - 55 
337 - 44 11 106- 5 
347 ·193 087835 34' . 51 

• 504 11 106· 5 
337· 54 

I 
087836 335· 65 

347 -194 11 106· 5 
347· 47 I OS7837 336· 16 
347· 62 11 106· 5 
347 - 27 087838 341 . 3 
347 - 28 11 106 5 
347· 85 087839 341· 53 
347 - 86 11 106· 5 

• 521 087856 325 - 59 
343 ·117 11 109· 14 

• 522 087858 325 - 10 
344 - 12 ~ 109- 14 

• 520 087880 326 - 69 
344 - 42 D87885 326 - 63 
347 ·136 087887 326 - 53 
347 -137 087889 326- 79 

• 523 087891 326 43 
343 ·107 OS7895 326 -171 

* 524 OS7897 326 - 55 
343 ·108 OS8629 259 ·141 

• 525 596 - 74 
343 - 109 OS8640 336 - 5 

* 526 I OS8641 340 - 33 
343 -129 OS8642 340· 34 
347 -161 088650 326 - 97 
347 -162 OS8651 326 -100 
344·103 088654 346 -183 
344 ·104 OS8655 346 - 184 
345 - 19 OS8656 346 -185 

11 106- 6 OS8658 326· 98 
345. 1 18 OS81359 326 ·101 
345·184 OS8664 326 - 163 
344 -105 1508 -103 
344 -106 OS8665 326 -159 
345· 20 OS8666 326 -160 
345 ·119 OS8673 325 - 33 
345 - 185 OS8674 325 - 37 
326" 173 OS8692 346 -186 

11 109· 14 ! 088693 346 -187 
326·112 OS8694 346 -188 

11 109 - 14 osa8C20 .337 - 16 
326-174 OS88LS20 336· 49 
336· 3 OS88L12 254· 13 
340 - 32 OS88L20 337 - 5 
326 -162 OS88oo 254 - 6 
337 - 15 OS8802 348 - 6 
336 - 48 OS8803 • 518 
~t>4 • 1<' 343 " 48 ' 
"337 - 4 OS8806 348 - 7 
254 - 5 OS8807 343 - 50 
348 .. 4 OS8810 233 186 

" 518 254 - 20 
343 - 47 OS8811 233 -188 
348 - 5 254 - 22 
343 - 49 088812 233 ·144 
233 - 185 254 - 11 
254 - 19 058813 * 518 
233 -187 343 - 51 
254 - 21 

I 

OS8817 343 - 52 
233 -143 OS8819 233 - 94 
254 10 254 - 25 
233 - 93 088820 337 - 18 
254 - 24 • 106- 4 
337· 17 11 106· 5 

11 106- 4 11 106- 6 
11 106- 5 088820A 337 - 26 
11 106- 6 OS8822 335 - 13 

337· 25 OS8830 333 - 32 
335 - 12 11 106- 4 
333 - 31 11 106- 5 

11 106- 4 11 106· 6 
11 106- 5 OS8831 332 - 6 
11 106- 6 333· 46 

332· 5 11 106 - 5 
333· 45 11111- 3 

11 106· 5 11111- 4 
11111- 3 OS8832 332· 10 
1\111- 4 333 - 60 

332 9 11 106- 5 
333 - 51 OS8833 341 - 50 

11 106- 5 15~ 0 161 , 341 - 49 11 106- 5 
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PRODUCT .INDEX 
Device Page-Line Device Page-Line DevICe Page-Line Device Page-Line Device Page-Line Device Page.Une 

-N-a-t-.'o-n--a-I----------- ~10~M~2~9~7~50~C~--~15~0~7~-~1~37 -IN-S-4-00-d-------1-5-24----- -LF-,-.2-S-08--------3-1.5----2-7 -LH-0-O-0-2------------- -------------------
IDM2~750M lS07 _ 138 111· 10 LH0061 577, 54 

Semiconductor IDM29751C 1507 -139 INS40040 .1656 LF12509 314 - 82 LH0002C 545 - 28 LH0061C 564 -115 
(cont'd) IOM29751M 1.507-140 INS4008 1508- 31 LF13201 308-121 LH0003 564-126 586- 13 

D88834 

DS8835 

OS8836 

OS8837 

OS8838 

088839 

OS8844 
OS8855 
088856 

OS8857 

OS8858 

088859 
088861 

OS8863 

OS8864 

088865 

0S8866 

DS8867 I DS8868 

I DS8869 
088870 
OS8871 
OS8872 
DS8873 
088874 
DS8876 
OS8877 
058879 
058880 
OS8884A 
058885 
OS8887 
088889 
OS8891 
088892 
OS8895 
OS8897 
OS8900 

058963 
OS8973 
058974 
OS8976 
OS8977 
FIP8 
GCP/P 
IOM2901A 

IOM2901AC 

IDM2901AM 

'O,,}2902C 
;0~,129G2M 

'DM2g09A~' 

iDM29702C 
DM297 02M 
ID~A29703C 

;JM?9703M 

341 - 56 
, 106-

341 - 52 
1510 -162 

~ 106 - 5 
336-

~ 106-
336 - 18 

~ 106 - 5 
341 -

~ 106-
341 - 54 

, 106 - 5 
326 -123 
326 -140 
325 - 60 

~ 109 - 14 
325 - 16 

~ 109 - 14 
325 - 11 

~ 109 - 14 
326 - 30 
326 -178 

~ 109 - 14 
326 -133 

~ 109 - 14 
326 -148 

, 109 - 14 
326 -134 

~ 109 - 14 
326 -127 

~ 109 - 14 
326 -182 
326 - 157 
326 - 3 1 

326-113 
326 -135 
326 -141 
326 -149 
326 ·152 
326 -153 
326 -114 
326 - '54 
326 - 70 
326 - 71 
326 - 65 
326 - '54 
326 -
326 - 44 
326 ·115 
326 -172 
326 - 56 
556 -106 
596 - 95 
326 - 136 
326 -142 
326 -143 
326 -144 
326 -128 

1524 -I 2 
~ 150 - 12 

.1656 

.1680 

.1680 
224 -168 

1507 - 12 
.1680 
224· ,69 

1507 - 13 
1507· 25 
1507-26 

257 - 14 
1507· 39 
257 - 15 

1507 - 40 
257 - 16 

1507 - 41 
257 - 17 

1507- 42 
1507·164 
1507·165 
1507 ·166 
1507-167 

Ie MASTER 1978 

IDM29760C 1507 _ 146 INS4009 1508 - 32 LF13202 309 - 4 568 - 46 LH0062 565 - 74 
IDM29760M lS07-147 INS4201 .465 LF13300 318- 38 . 577-.24 578- 12 
IOM29761C 1507-148 1508- 22 318-103 LHOOO3C 568- 47 '115- 11 
IDM29761M lS07-149 INS4702 1508- 40 319- 69 577- 25 LH0062C 565- 75 
IOM29803C 1507- 57 INS8050 1510-177 LF13305 315- 25 LH0004 565-102 586- 50 
IDM29803M 1507 _ 58 INS8080A .1656 LF13306 314 - 80 572 - 15 • 115 - 11 
IOM2981' C 1507 _ 62 .1670 LF13331 309 - 6 LH0004C 565 - 17 LHOO63 563 - 4 
IOM29811M 1507- 63 1510-116 LF13332 309- 8 565-103 LH0063C 563- 5 
IDM29901C 1507-129 1524- 4 LF13333 309- 10 572- 36 LH0070 614-161 
IDM29901M 1507-130 • 151- LF13508 315- 28 LH0005 564-136 LH0071 614-171 
IDM29902C 1507 _ 71 INS8080AO ,01656 LF13509 314 - 83 568 - 48 LH0075 601 - 19 
IDM29902M Hi07 _ 72 INS8080AM .1656 LF13741 564 - 90 585 - 55 602 - 6 
IDM29903C 1507 _ 168 • 1670 586 - 51 LH0005A 564 - 137 602 - 73 
IOM29904C 1507-175 1510-118 LF152 545-103 568- 49 603- 8 
IDM29904M 1507-176 INS8154 1505-133 586- 43 577- 5 603- 32 
IOM29905C 1507 _ 177 1511 - 136 LF155 • 786 LH0005C 564 -142 603 -111 
IOM29905M 15'07 _ 178 INS8212 • 469 564 - 76 568 - 50 604 - 57 
IDM29907C 1507-180 1505-120 578- 26 585- 57 609- 16 
IOM29907M 1507-181 INS8251 1505- 117 LF155A .786 LH0014 ~ 135- 9 LH0075C 609- 17 
IOM8208 1505- 20 1511- 5 573- LH0019 ~ 135- LH0076 605- 81 
IMp.OOAl520 .1656 ~ 151 - LF156 • 786 LH0020 564-139 605- 85 

IMp·16 

IMP-16A/521 
IMP-16A/522 
IMP-16Al523 
IMP·16A/524 
IMP-16C 

IMP-4 

IMP-8 

IMP-8A/520 
IMP-8e 

iMP16 
11\:81671 

INS1771 

INS2650 

I NS2650A 

INS265 ' 
1"J52652 
IN52655 
INS2656 

INS2901AC 

INS2901AM 

INS4000 
INS4001 
IN54002 
IN54003 
INS4004 

1504- 68 !NS8252 1511· 578- 47 576- 11 606-100 
.1656 INS8253 1511 - 94 LF156A • 786 LHOO20C 564-140 606-117 
1504 - 62 INS8254 1505 - 124' 573 - 22 582 - 42 607 - 38 

~ 144- 18 INS8255 1505-129 LF157 • 78~ LH0021564-104 607- 83 
~ 145- 1511 -102 579- 6 577- 20 610- 34 
~ 145- ~ 151 - 1 LF157A ;. 786 LH0021C 564-112 LH0076C 610- 35 
~ 145- INS8257 1511- 26 573- 40 . 582- 45 LH0091 615· 22 
~ 145- INS8258 1511- 27 LF'98 615- 65 LH0022 577- 30 • 129- 15 
~146- 4 ~NS8259 15'1·89 1~?'l 549-6' "115 LH0091C 615-23 
~ 146 - 20 INS8261 1511- :F;52' 545 -104 LH0022C 582, 10 LH101 581 - 15 
~ 147- INS8272 1511- 36 587- 42 ~ 115- 8 '115- 3 
~ 147 - INS8274 1511 - 110 LF255 • 786 LH0023 615 58 LH201 584 - 30 
~ 147- INS8276 1511- 33 578- 27 LH0023C 615- 59 '115~ 3 

055 ~C 

"147- -I' iNS.8283 1511-112 LF256 • 786 LHOC24 565- 30 LH2101A 589- 8 
~ 149 20 INS8298 1512 - 26 578· 48 568 - 15 LH2108 588 - 40 
~ 150 - INS8900 .1702 lF257 • 786 578 - 5 LH2108A 588 - 24 
ft 5~· 5:'~ v :;;-; 

~ 150 - 6 
~ 150-
, 150 - 17 

1504 - 63 
1504· 64 
1504 - 65 
1504 - 66 

~ 150-
~ 150-
~ 150-
~ 150 - 11. 
~ 150 - 13 
, 144 - 18 
~ 145-
, 146-
, 147-

~ 147· 
~ 147-
~ 150 - 14 
~ 150 - 15 

1504 - 60 
~ 144 - 19 
~ 150 - 2 

1524 - 1 
349 103 

1506 - 72 
1506 - 66 
1513 - 53 
.1656 
1524 -
.1656 
'506 130 
1506-146 
'506 - 150 

- 1506 -153 
1505 _13 1 

'506 - 156 
.1656 
.1680 
.1656 
.1680 
.1656 
. 508 - 48 
1508· 43 
1508 - 35 
.1656 

- 1508 - 19 

IPC-16A/500 
IPC-16A/504 
IPC-16A/506 
IPC·16A/520 

IPC-16A/520D 
IPC16 
iSP-8A1500 
ISP-8A/600 

ISP-8A/650 
18P8A 
LCOS 

LFT155 

LFT156 

LFT355 

LFT356 

LP1106 
LF111 
LFl1201 
LF11202 
LFl1300 
LF11305 
LFl1306 
LF1133 1 

LF'1332 
LF11333 
LF11507 
LF11508 
,_P11509 
LF12201 
LF'2202 
LF12300 
LF12305 
~F12306 

LF12331 
LF12332 
,-F12333 

1525 -
1505 - 13 
1505 31 
1505 - 29 
.1656 
1505 - 14 
.1656 
1525 -
1505 -115 
.1692 
1505 -116 
1505 -134 
1525 - 3 
.1656 
1504 - 70 
1505 - 33 
1505 -136 

• 800 
570 - 17 

• 800· 
570 - 19 

• 800 
570 - 18 

• 800 
570 - 20 
316· 10 
549 - 60 
308 -115 
308 -116 
129 - 13 
315 - 23 
314· 78 
308 ·'If 
308 "8 
308 ·119 
315 - 82 
315 - 26 
314 - 81 
308 - ; 20 
309 - 3 
319 - 68 
315 -_ 24 
314· 79 
309 -
309 -
309 

LF2700 
LF298 
LF311 
LF347 

LF347A 
LF347B 
LF351 

LF351A 

LF351B 

LF352 

LF353 

LF353A 

LF3538 

LF355 

LF355A 

LF355B . 

LF356 

LF356A 

LF356B 

LF357 

LF357A 

LF357B 
LF398 
LHOOOl 

LH0001,A, 
LHOOOl AC 
LH0002 

598 - 45 
615 - 66 
550 - 50 

• 764 
595 - 17 
592 - 29 
593 - 8 

.776 
564 - 89 
585 - 47 

• 776 
573 - 51 

• 776 
579 - 21 
545 -105 
587 - 43 

* 784 
591 - 50 

• 784 
588 - 39 

• 784 
589 - 37 

• 786 
585 - 22 

• 786 
573 - 7 

• 786 
578 - 28 

• 786 
585, 31 

• 786 
573 - 23 

• 786 
578 - 49 

• 786 
585 - 40 

• 786 
573 - 41 
579 - 8 
615 - 67 
566 -126 
572· 14 
115· 
576 ~ 

580 - 34 
545 - 27 

Arranged alphanumencaily from left to right 

LH0032 

LH0032C 

LH0033 

LH0033C 

LH0036 
LH0036C 
LH0037 
LH0037C 
LH0041 

LH0041C 

LH0042 
LHOO42C 

LH0043 
LH0043C 
LH0044 

LH0044A 

LH0044AC 

LH0044B 

LH0044C 

LH0045 
LH0045C 
LH0052 

LH0052C 

LH0053 
LH0053C 
LH0061 

568- 16 
585 - 4 
565 - 32 
568 - 17 
579 - 20 
565 - 33 
568 - 18 
586 - 52 
563 -

~ 128-
563 -

~ 128 - 1 
545 - 92 
545 - 93 
545 - 94 
545 - 95 
564 -120 
577 - 18 
564 -121 
582 - 39 
587 - 20 
587 - 26 

• 115 - 8 
615 - 60 
615 - 61 
566 - 71 
569- 18 
566 - 48 
569 - 11 
566 - 49 
569 - 12 
566 - 50 
569 - 17 

566 ~ 72 
569 - 32 
546 - 24 
546 - 25 
566 - 23 
570 - 12 

~ 115 - 8 
566 - 35 
571 - 28 

~ 115-
615 - 62 
615 - 63 
56d -114 

LH2111 
LH2201A 
LH2208 
LH2208A 
LH2210 
LH2211 
LH2301A 
LH2308 
LH2308A 
LH2"310 
LH2311, 
LH24250 

LH24250C 

LH740A 
LH740AC 
LM0076 

LM100 

LM101 

LM101A 

L~102 

LM103 

551 - 16 
589 -
588 - 41 
588 - 25 
563 - 12 
551 - 17 
591· 44 
591 - 40 
588 - 32 
563 - 32 
552- 14 
567 - 34 
589 - <!1 
567 - 35 
590 - 45 
586- 53 

. 587 - .32 
606 - 42 
606 - 72 
609 - 31 

~ 133 - 11 
• 133 - 12 
~ 133· 14 
~ 134 - 10 

581 - 20 
~ 114 - 16 
'115- 3 
~ 115 - 4 

564 - 11 
575 - 23 

~ 111 - 15 
~ 115 - 6 
~ 115-
~ 116-
~ 116-
~ 116 - 3 
11 116 - 6 

563 - 34 
~ 111 - 9 
~ 111 - ,15 
~ 114 - 16 
~ 115 - 6 
~ 115-
, 120 - 17 
~ 127 - 20 

6
'
4 -185 

2149 
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National LM121 

Semiconductor LM121A 

(cont'd) 

LM104 

LM105 

LM106 

lM107 

LM108 

LM108A 

IlM109 

lMl09H 
LM109K 
LM110 

LM1101 
LM1101A 
LM111 

lM112 

LM113 

LM11340 
LM11341 
LM114 

lM114A 
LM115 
LM115A 
LM117 

LMl17HV 
lM118 

lM119 

LM120 
LM120H12 
LM120H15 
LM120H18 
LM120H24 
LM120H50 
LM120H5.2 
lM120H6.0 
LM120H8.0 
LM120H9.0 
lM120K12 
lM120K15 
lM120K18 
lM120K24 
LM120K5.0 
LM120K5.2 
lM120K60 
LM120K8.0 
LM12QK9.0 
LM121 

2150 

LM122 

610 - 67 
11 133- 13 LM123 

11 133- 15 
11 134- 1 

LM124 

Vi 134- 10 
6:0 - 2 LM124.A. 

11 133- 13 
LM125 

11 133- 15 
11 134- 2 

549 - 12 
i_M126 

11 120- 17 
574 - 54 

11111- 15 
LM127 

11 ,15 7 
566 -142 

lM129 
574 - 8 

11 115- 5 lM1303 
11 115· 6 
11 115- 7 

lM1304 
11 116· 5 LM1305 

570 - 39 
LM1307 

11 133- 5 ,.,A"""'" 

: ~ ~~: ~ ~31 :~~~:~ v 

11 134-

11 134 - 13 lM135 
601· 20 LM1351 
601 - 71 
563 - 19 

11 127 - 21 
554 -119 
554 -120 
549· 37 

11 116· 6 
11 120 - 13 
11 120- i8 
11 120- 20 

566 -143 
573 - 57 
614 -103 

11 138· 9 
313 -114 
313 -115 
547 - 15 

18 111· 14 
547 - 16 
547 - 17 

LM137 

LM137HV 
lM139 

LM139A 
LM1391 
lM1394 
LM140 
lMl40-05 
lM140-06 
lM140-08 
LM140-10 

LM14G-12 

LMl40-15 

547 - 18 LM140-18 
• 828 

609 - 99 
11 134-
11 134-

LMl40-24 

LMl40-5 
11 134 - 9 

610· 291 LM140-6 
565 - 76 
577 - 46 LM140-8 

11111 - 14 
11 116- 7 LM140A 
, 129· 17 LMl40A.10 

551 - 36 

'1 129 - 17 I LM140A·12 
11 134 - 13 

606 -118 " LM140A-15 
607 - 39 
607 - 84 LM140A-18 
607 -116 
605 - 88 LM140A-24 
606 -
606 - 45 LMl40A-5 
606 - 75 
606 - 97 LMl40A-6 
607 - 13 
607· 54 LMl40A-8 
607 - 92 
608 - 5 LMl40LA-10 
605 -106 
606· 25 LM140LA-12 
606 - 58 
606 - 87 LM140LA-15 
606·104 
545 -177 LM140LA-18 

'" 116- 9 

Page-line Device 

11 133 - 5 LM140LA-24 
545 -180 

1\120 - 20 LM140LA-5 
600 - 52 

~ '37 4 LM140LA-6 
601 -121 

I LM140LA-8 11 134- 13 
567 - ~ 30 
593 - 31 U~1408-6 

592 - 31 LM1408-7 
608 - 53 LM1408-8 

11 134· 4 lM1414 
11 134- 13 LM143 

608 - 40 
11 134- 4 LM144 
18 134- 13 

608 - 45 lM145 
11 134- 4 lM145K5.0 
11 134- 13 LM145K5.2 

614 -125 LM1458 
11 138- 11 

555 -167 LM146 
11 122- 9 

557 -158 
557 -159 LM148 
557 -160 lM149 
""7 IlA1JtO~ 1 &:.~ 

11 122 - 91L -M"'1' ~SO--
612 - 147 
615 ~37 

615 -140 
557 - 77 
561 - 58 

11 122 - 9 

• 822 
610 - 59 
610 - 80 
552 - 57 

11 120 - 14 
552 - 32 
560 -141 
560·142 

• 806 
• 806 
• 806 
• 806 
* 806 

603 - 14 

• 806 
603 - 70 

• 806 
604 - 22 

• 806 
604 - 81 

• 806 
605 - 37 

• 806 
601 - 91 

* 806 

LM1508-8 
lM1514 
LM1558 
lM158 

LM158A 

LM1596 

LMl60 

LM161 

lM170 

LM1700A 
LM171 

LM172 

/

lM173 
LM175 
LM1800 

602- 36 lM1801 
• 806 LM1807 

602·101 LM1808 

• 806 LM1810 
• 806 LM1812 

603 - 15 
.. 806 

603 - 71' LM1815 
.. 806 

604 - 23 I 
• 806 LM1820 

604 - 82 

• 806 605 - 38 

• 806 LM1823 
601 - 92 LM1826 

• 806 LM1828 
602 - 37 LM1830 

• 806 LMl841 
602 -102 LM1845 

• 806 LM1848 
603 - 4 LM1850 

* 806 LM1852 
603 - 24 LM1853 

• 806 LM1860 
603-104 lM1861 

.. 806 
604 - 53 LM1862 

Page-line Device 

• 806 LM1B62 
604 -123 LM1877 

• 806 LM1880 
601 - 9 LM1889 

* 806 
602 - 1 LM1890 

• 806 LM1891 
602 - 67 LM1892 
320 - 17 LM1900 
320 - 41 
320- 69 LM193 
551 • 51 LM193A 
565 -104 lM194 

11 115· 13 LM195 
565 -106 
579 - 38 lM199 

11 134- 13 
606· 3 
606- 37 
564 - 50 LM199A 
590- 59 

• 766 
567 - 53 
593 - 10 LM200 
593 - 16 
593 - 20 lM201 
~1') ~n":l 

131 - 151 
.. 814 LM201A 

609 53 
320- 70 
551 - 9 
590 - 12 
567 - 83 LM202 
589· 48 

~ 115 12 
567 - 86 LM204 
588 - 46 
612 ·104 

11 131· 15 
550· 5 

11 120- 16 LM205 
549 - 52 

11 120- 16 
545 - 8 
554 - 3 lM206 

11 119 - 15 
614 - 87 LM207 
546 - 53 lM208 

, 118-
11 122- 9 

554 - 24 LM208A 
11 121 - 7 
11 118 - lM209 

614 - 38 
557 ·162 LM209H 

11 121· 9 LM209K 
11 121 - 10 LM210 
11 122 - 9 

559 - 33 LM211 
561 -174 
561· 59 
557 -163 
559· 39 
560 ·199 LM2111 
615 ·116 
555 -197 
558· 69 lM2113 
613 -162 
554 - 33 lM212 

11 121 - 10 
11 121 - 12 LM216 
11 122 - 9 LM216.l, 

599 - 14 
599 - 15 
559 -193 LM217 
613 - 6 
557 - 78 
561 - 17 
559 -194 
558 - 63 
558 - 6 
558 - 7 
554 - 34 
596 - 70 
596 - 96 
596- 71 

lM218 

LM219 
LM220H12 
LM220H15 
lM220H18 
LM220H24 

Page-Une Device 

596 - 97 LM220H5.0 
555 - 95 t.M220H5.2 
560 -166 LM220H6.0 
558 - 29 LM220H8.0 
561 ~ 75 lM220H9.0 
613 -130 lM220K12 
613-131 LM220K15 
613-'132 LM220K18 
567 -176 LM220K24 
595 - 35 LM220K5.0 
551· 40 lM220K5.2 
550- 53 LM220K6.0 
547 - 20 lM220K8.0 
612 -133 LM220K9.0 

18 132- 15 LM221 
614 -127 lM221A 

11 138- 1 
11 138 - 10 LM222 
11 138- 12 lM223 

614·130 LM224 
11 138- 1 
11 138- 10 lM224A 
11 138- 12 LM225 

609 - 32 LM226 
11 134- 10 lM227 

584 - 34 LM234 
II ~ 1~ 3 

11 115- I LM235 
575 - 24' LM237 

-0 1:6 
11 116- 2 
11 116 - 3 
11 116· 6 

563 - 40 
11 111 - 9 
11 120· 17 

610· 68 
11 133 - 13 
11 133 - 15 
11 134· 1 
11 134 - 10 

610 - 3 
11 133 - 13 
, 133 - 15 
t 134 - 2 

549 - 13 
, 120 - 17 

574 - 55 
574 - 9 

11 115-
11 116· 

570 - 40 
11 133- 16 
11 133- 16 
11 134 - 3 

601 - 21 
601 - 72 
563 - 11 

18 127 - 21 
549 - 38 

11 116 - 6 
11 120- 13 
11 120· 18 
11 120· 20 

557 - 79· 
561 . 60 

11 122 - 9 
557 - 80 
561 - 61 
566 -144 
573 - 58 
585 - 14 
566 -145 
576 - 21 

11 116 - 11 

* 828 
609100 

11 134· 7 
11 134 - 8 

'" 134· 9 
577 - 47 

11 116- 7 
551 - 37 

I 

LM239 

LM239A 
LM240LA·l0 
LM240LA-12 
LM240LA-15 
LM240LA-18 
LM240LA-24 
lM240lA-5 
LM240LA-6 
lM240LA-8 
LM243 

lM245K5.0 
LM245K5.2 
lM246 

lM248 
LM249 
LM250 

LM258 

LM258A 

LM260 

LM261 

LM270 

LM2704 
lM2705 
lM2706 
lM2707 
lM271 
LM272 

LM273 

lM274 

LM275 
LM286 
lM2900 

LM2901 

606 ·119 I LM2902 
607 - 40 
607 - 85 I LM2903 
607 • 117 I LM2904 

1 

1llndtcates page number in Application Note Directory 
.. Indicates additional data is provided on the page noted. 

Page-Une Device 

605 - 89 LM2904 
606 - 10 LM2905 
606· 46 LM2907 
606 - 76 
606 - 98 
607 - 14 LM2917 
607 - 55 
607 - 93 
608 - 6 LM293 
605 -107 LM293A 
606 - 26 LM295 
606 - 59 lM299 
606 - 88 
606 -105 
545 -178 LM299A 
545 -181 

11 120- 20 
600 - 53 LM300 
601 -122 
567 -131 LM301 
593 - 32 
592- 48 LM301A' 
608 - 54 
608· 41 
608· 46 
612-148 

"'1" -1'lR I ~~~'lt"'l11 

615 -141 1- vv 

* 822 Lt-.A3018 
S~O ~n 

553 - 12 
11 120- 14 

552 44 
603 - 5 
603 - 25 
603 -105 
604 - 54 
604 -124 
601 - 10 
602· 2 
602 - 68 
565 -105 

11 115 - 13 
606- 4 
606 - 38 

• 766 
567 54 
594 - 36 
594 - 18 
594- 27 

* 814 
609 - 54 
567 - 84 
589 - 49 

11 115· 12 
567· 87 
589 - 24 
550- 6 

11 120 - 16 
549 - 53 

11 120 - 16 
545- 9 
554 - 4 

11 119 - 15 
598 - 21 
598 22 
598 - 23 
598 - 24 
546 - 54 
554· 25 

11 121 - 7 
554 - 62 
557 - 81 

11 118 - 7 
11 121 - 8 

554 - 63 
557 - 82 

11 121 - 8 
614 - 39 

11 121 - 12 
567 -160 
595 - 36 
553 - 33 
567 -112 
595 -
552 -
567 - 77 

lM3018A 

LM302 

LM3026 
LM3028 
lM304 

LM3045 
LM3046 
lM305 

lM305A 
lM3053 
LM3054 
lM306 

lM3064 
lM3065 

LM3067 

I 
LM307 
LM3070 
lM3071 

IlM3075 

I 

LM308 

LM308A 

lM3080 
LM3080A 
lM3086 
lM3089 

LM309 

lM309H 
LM309K 
LM310 

lM311 

Page-line 

591 - 37 
600- 55 
559 - 70 
613 - 13 

11 '29- 14 
559 - 71 
613 - 14 

~ 129- 14 
551 - 43 
550 55 
612 -134 
614 -128 

11 138- 1 
11 138- 10 

614 -132 
'I 138- 1 
11 138- 10 

609 - 9 
11 134- 10 
11 115- 3 
11 115- 4 

584 - 14 
11 116- 1 
11 116- 2 
11 116· 3 
~ 116- 6 

~4"3 - "30 
11 122-

54 7 - 19 
5-17 55 
547 22 
547· 56 
563 - 44 

11 111 - 9 
11 120 - 17 

s·p -185 

545· 58 
610- 38 

18 133 - 13 
11 133 - 15 
11 134 - 1 
11 134 - 10 

547 -124 
547-125 
609 - 23 

, 133 - 13 
11 133 - 15 
11 134 - 2 

610- 15 
545 - 59 
547 -186 
550 - 8 

11 120- 17 
559 - 97 
557 - 85 
561 - 62 

11 122· 9 
559 -195 
584 - 3 
559 -196 
559 -197 
557 - 86 

11 122 - 9 
583 - 46 

11 115 - 5 
11 116-
11 116 - 9 

571 - 3 
11 133 - 6 
11 133 - 16 

555 -120 
555 -121 
547-126 
557 - 87 

11 121 - 10 
11 122- 9_ 
11 133 - 16 
11 134 - 3 

601 - 22 
601 - 73 
563 - 30 

11 121 - 9 
11 127 - 21 

550 - 37 
11 116- 6 
11 '21) - j 3 
'!I 120 - 18 
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Device Page-line Device Page.Line Device Page-Une Device Page-Une Device Pege..Une DevIce 
------------------ ----------------- ------------------ ------------------ ------------------ ------------------
National 
Semiconductor 
(cont'd) 

LM311 

LM3118 
LM3118A 
LM312 
LM3126 
LM313 

LM3145 
LM3145A 
LM3146 
LM3146A 
LM316 
LM316A 

LM317 

LM317HV 
LM;318 

• 120- 20 
11 132- 16 

547 - 57 
547 - 58 
583 - 39 
560- 2 
514 -104 

11 138- 9 
547 -127 
547-128 
547 -129 
547-130 
585- 15 
566 -146 
576 - 22 

• 828 
600 -101 

11 134- 7 
11 134 - 8 

• 134- 9 
• 134 - 11 

610- 30 
565 - 77 
586- 16 

• 116-
552 - 22 
606 -120 
607 - 41 
607 - 86 
607 -118 
605 - 90 

'LM321 
LM321A 

. LM322 
LM323 
LM324 

LM324A 
LM325 
LM326 
LM327 
LM329 

LM3301 

LM3302 
LM334 

LM335 
-LM337 

LM337HV 
LM339 

LM339A 
LM340 

LM340-1 0 

LM340-12 

LM340-15 

LM340-18 

LM319 
LM320H12 
LM320H15 
LM320H18 
LM320H24 
LM320H5.0 
LM320H5.2 
LM320H6.0 
LM320rl6.0 
LM320H9.0 
L.M320K12 
LM320KlO 
LM320K18 
LM320K24 
LM320K50 
LM320K5.2 
UI(I320K60 
LM320K8.0 
LM320l<90 
LM320L05 
LM320L06 
LM320L08 
LM320L09 
LM320L10 
LM320112 

606 - 11 LM34D-24 

LM320115 
lM320L18 
LM320L24 
LM320L5.2 
LM320ML05 
LM320ML06 
LM320ML08 
LM320ML10 
LM320ML15 
LM320ML18 
LM320ML24 
LM320ML5.2 
LM320MP12 
LM320MP15 
LM320MP18 
LM320MP24 
LM320MP5.0 
LM320MP5.2 
LM320MP6.0 
LM320MP8.0 
LM320MP9.0 
LM320T12 
LM320T15 
LM320T18 
LM320T24 
LM320T5.0 
LM320T5.2 
LM320T6.0 
LM320T8.0 
LM320T9.0 
LM321 

606 - 47 

606 - 771 LM340-5 
606- 99 

607 ~ 15 lMlMOo6 
60'7 - :)0 

607 - 94 LM340-8 
608- 7 
605-'08 
606 - 27 
606 - 60 
606 - 89 
606-106 
605 - 84 
606 - 40 
606- 71 
606- 96 
606-109 
606-114 
607 - 4 
607 - 36 
607 - 81 
607 -114 
606- 7 
605 - 86 
606- 43 
606 - 73 
606 -110 
607 - 45 
607 - 87 
607 -119 
606 - 8 
607 -
607 - 48 
607 - 88 
607-121 
605- 91 
606- 12 
606- 48' 
606- 78 
606 -102 
607 - 16 > 

607 - 57 
607 - 95 
608 - 8 
605 -109 
606- 28 
606- 61 
606 - 90 
606 -107 
545 -179 

LM340A 
LM340A-l0 

LM340A-12 

LM340A-15 

LM340A-18 

LM340A-24 

LM340A·S 

LM340A-6 

LM340A-8 

LM340LA-l0 I 

LM340LA-12 

LM340LA-1S 

LM340LA-18 

LM340LA-24 

LM340LA-5 

LM340LA-6 

LM340LA-8 

LM3401 

LM341 
LM341-12 
LM341-15 
LM341-18 
LM341-24 
LM341-5 
LM341-6 
LM341-8 
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1ft 133 - 6 
545 -182 

1ft 120 - 20 
600: 54 
601 -123 
567 -132 
594 - 54 
592 - 51 
608 - 55 
608 - 42 
608 - 47 
614-126 

11 138- 11 
567 -116 
595 - 43 
553 - 46 
612-149 
615 -139 
615 -142 

• 822 
610- 61 
610- 81 
553- 13 

11 120- 14 
552 - 45 

• 806 
11 134- 5 
11 134 - 13 

• 806 603 - 16 

• 806 
603 - 72 

• 806 604 - 24 

• 806 604 - 84 

• 806 
605 - 39 

.. 806 
601 - 93 

.8fM 
602 - 38 

• 806 602-103 

• 806 
• 806 
603- 17 

• 806, 
603- 73 

.806 
604 - 25 

LM342 
LM342-10 
LM342-12 
LM342-15 
LM342-18 
LM342-24 
LM342-5 
LM342-6 
LM342-8 
LM343 

LM344 

LM345K5.0 
LM345K5.2 
LM346 

LM348 
LM349 
LM350 

LM358 

LM358A 

LM360 

LM361 

LM370 

LM3705 
LM3706 
LM3707 
LM371 

!'LM372 I LM373 

LM374 

LM375 
LM376 
LM377 

• 806 LM378 
604- 85 

• 806 605 - 4'0 LM379 

• 806 
601 - 94 

• 806 LM380 
602 - 39 

• 806 
602 -104' LM381 

• 806 
603- 6-

• 806 
603 - 26 LM382 

.. 806 
603 - 106 LM383 

• 806 LM383A 
604 - 55 . LM384· 

.. 806 
604 - 125 LM386 

.. 806 
601 - 11 LM387 

• 806 602 - LM388 

• 806 
502 - 69 LM389 
567 -106 
595 - 44 

11 134 - 13 
603 - 42 LM390 
603 -121 
604 - 65 LM3900 
605- 16 
601 - 46 
602- 15 
602 - 80 LM3903 

11 134 - 13 
603- 9 
603 - 33 
603 -112 
604 - 58 
605- 5 
601 - 23 
602 - 7 
602 - 74 
565 -123 

11 115 - 13 
565 -113 
584 - 51 
606 - 5 
606 - 39 

• 766 
567 - 55 
594 - 37 
594, 19 
594 - 28 

• 814 
609 - 55 
567 - 85 
591 - 32 

11 115 - 12 
567 - 88 
589 - 30 
550 - 7· 

1 120- 16 
550- 4 

1 120- 16 
545 - 10 
554- 5 

11 119 - 15 
598 - 26 
598 - 27 
598 - 28 
546 - 55 
554 - 26 
554 - 64 
<;'57 " ,,~ 

• 118-
1ft 121 - 8 

554 - 65 
557 - 84 

11 121 - 8 
614- 40 
609- 58 
555- 93 

11 117 - 14 
11 122 - 9 

555 - 94 
11 117- 14 
11 122- 9 

555-105 

• 117 - 14 
11 122 - 9 

554 -150 
11 122 - 8 

• 122- 9 
555 -168 

11 122- 9 
11 133- 3 
11 133 - 4 

555-169 
11 122- • 9 

555- 12 
555 - 13 
555 - 14 

11 122- 9 
554-151 

• 122- 9 
555 -170 

11 122- 9 
554 -152 

1ft 122- 9 
545- 21 
548 -143 
554 -153 

11 122 - 9 
554 -154 

11 122 - 9 
567 -161 
595 - 37 

11 115 - 10 
11 129 - 16 
11 137 - 6 

LM3905 
LM3909 
LM391 

LM391 0 
LM3911 
LM393 
LM393A 
LM394 
LM395 

LM399 

LM399A 

LM3999 
LM4250 

LM4250C 

LM555 
LM555C 
LM555M 
LM556 
lM556C 
LM565 

LM565C 
LM566 
LM566C 
LM567 

LM567C 

LM703 

LM703C 
LM709 

LM709A 
LM709C 
LM710 
LM710C 
LM711 
LM711C 
LM723 
LM723C 
LM725 

LM725A 

LM725C 
LM733 
LM733L 
LM741 

LM741A 
LM741C 
LM741E 
LM746 
LM747 
LM747A 
LM747C 
LM747E 
LM748 
LM748C 
lM78LOO 
LM78L05C 
LM78L06C 
LM78L08C 
LM78L10C 
LM78L12C 
LM78115C 
LM78118C 
LM78L24C 
LM78M05 

600 - 56 
613- 3 
554 -112 
555 - 54 

• 122 - 9 
11 134 - 13 

615 -143 
551 - 44 
551 - 2 
547 - 21 
612 -135 

11 132 - 17 
614 -129 

11 138 - 1 
11 138 - 10 
11 138 - 12 

614 -133 
1 138 - 1 
11 138 - 10 
11 138- 12 

614 -134 
566 -109 
567 - 14 
576 - 48 

11 115- 9 
566-110 
567 - 15 
579 - 31 

11 115 - . 9 
11 126-

600- 13 
600- 14 
pOO - 88 
600 - 89 
597 - 20 

11 13" - 15 
597 -·21 
597 - 37 
597 - 38 
596 -138 
~!!!- ~ 

596 -139 
598 - 97 
546- 56 

11 118- 8 
11 122 - 9 

546- 57 
580 - 45 

11 115- 4 
575- 41 
584 - 41 
549 - 20 
550- 13 
551 - 29 
552 - 2 
609- 71 
609 - 72 
572- H 

11 116- 9 
566 - 73 
572 - 30 
576- 5 
546- 58 
546 - 59 
564 - 28 
581 - 5 

11 116- 9 
577 - 7 
583 - 8 
577 - 8 
~59 -192 
590- 11 
589 - 27 
,590 - 58. 
589 - 28 
581 - 28 
581 - 29 

• 134 - 13 
601 - 12 
602 - 4 
602 - 70 
603- 7 
603 - 27 
603 -107 
604 - 56 
605 - 2 
601 - 47 

Arranged alphanumerically from left to right. 

LM78M06 
LM78M08 
LM78Ml0 
LM78M12 
LM78M15 
LM78M18 
LM78M24 
LM7800 
LM7805 
LM7806 
LM7808 
LM7810 
LM7812 
LM7815 
LM7818 
LM7824 
LM79L05 
LM79L12 
LM79L15 
LM79L18 
LM79L24 
LM79M05 
LM79M05,2 
LM79M06 
LM79M08 

.LM79M12 
LM79M15 
LM79M18 
LM79M24 
LM7905 
LM7905,2 

LM7906 
LM7908 
LM7912 
LM7915 
LM7918 
LM7924 
LN136 
LN1524 
.~~ 

LN336 
LN3524 
LS3704 
LX1400 
LX1400A 
LXl600 
LXl600A 

LX16000 
LXl600G 
LXl601A 
LX1602A 

LX 1700 
LX 17000 
LX1700G 

LX1701 
LX3700 
LX3702 
LX5600 

LX5700 

L3S7S 
MHOOO7 

MHOOO7C 
MHOOO9. 

MHOOO9C 
MH0012 

MHoo12C 
MH0013 

MH0013C 
MH8805 
MMll01A 
MM1101Al 
MM1101A2 
MM1402A 

602- 16 
602- 81 

·603- 12 
603 - 43 
603 -122 
604- 66 

,605- 17 

• 134 - 13 
601- 95 
602 - 40 
602 -105 
603 - 18 
603 - 74 
604 - 26 
604- 86 
605- 41 
605- 83 

- 606-115 
607 - 37 
607 - 82 
607-115 
605- 92 
606- 13 
606 - 49 
606- 79 
607- 8 
607 - 49 
607- 89 
607 -122 
605-104 
606- 19 
606- 29 
606 - 57 
606 - 86 
607 - 23 
607 - 65 
607 - 99 
608 - 12 
614-112 

MM1403A 
MM1404A 
MM1702 
MM1702A 
MM1702AQ 

MM1702AQ.1 

MM1702ACl-6. 

MM1742 
MM2101 
MM21 01-1 
MM2101A 
MM2101A-L 
MM2101A-2 
MM2101A-2L 
MM2101A-4 
MM2101A-4L 
MM2101A-6 
MM2101A-6L 
MM2102 

MM2102-MO 
MM21 02-1 
MM2102A 

MM2102A-2 

MM2102A-2L 

MM2102A-4 

MM2102A-6 

MM2102AL 

611 - 11 MM2102AL-2 
-~It, 't1? ,MIII211J7At·4 
614-114 
611- 12 
598- 25 

, 137 - 11 
614 - 85 

• 137- 11 
614- 86 

• 137- 13 
614 - 92 
614 - 89 

11 137 - 13 
11 137- 10 
11 137- 12 
, 137 - 13 

• 137- 11 
614- 93 
614- 90 

11 137 - 14 

• 137 - 15 
• 137- 11 
'.137- 11 
.• 129- 11 

615-144 

• 137 - 16 
11 137 - 17 

• 138- 2 
615-145 

• 137 - 16 
• 786 
343- 21 

• 127- 16 
343- 23 
343 - 35 

11 127 - 16 
343 - 36 
343 - 22 

, 127- 16 
343 - 24 
343 - 37 

• 127 - 16 
343 - 38 
343 -110 

1013 - 15 
1013- 6 
1013- 3 
1024 - 47 

MM2102AL-6 

MM2111 

MM2111-1 
MM2111-4 
MM2111A-L 
MM2111A-2 
MM2111A-2L 
MM2111A-4 
MM2111A-6 
MM2111A-6L 
MM2112A 
MM2112A-L 
MM2112A-2 
MM2112A-2L 
MM2112A-4 
MM2112A-4L 
MM2112A-6 
MM2112A-6L 
MM2114l 

MM2114l-2 

MM2114l-3 

MM2114l2 
MM2114L3 
MM2316A 

MM2316E 
MM2704 

MM2708 

MM3501 
MM4006 
MM400Z 

MM4012 
MM4013 
MM4016 
MM4019 

1024 - 82 
1024-110 
.1385 
.1365 
.1365 
1004- 48 
1511 -143 
.1385 
1004- 39 
.1385 
1004 - 63 
1021- 88 
1511 -167 
1014- 87 
1014- 8 
1014- 9 
1013- 80 
1013- 81 
1014 - 59 
1014- 60 
1014 -125 
1015- 2 
.1300 

• 142- 2 
1017 - 82 
1017- 50 
*1300 
1016-111 
1511 -178 
.1300 
1016- 83 
.1300 
1016- 84 
.1300 
1017- 31 
.1300 
1017- 68 
.1300 
1016-112 
.1300 
,,':300 
1017 - 32 

*'300 
1017- 69 
1013 -112 
1511 -168 
1014 - 81 
1014- 49 
1014 - 2 
1013 - 73 

· 1013- 74 
1014- 50 
1014-114 
1014 -115 
1013 -107 
1013-108 
1013- 67 
1013- 68 
1014- 42 
1014 - 43 
'1014 -106 
1014 -107 
.1303 
1018- 47 
.1303 
1017 -108 
.1303 

·1018- 14 
.1303 
.1303' 
.1307 
.1372 
1023- 48 
1512 - 13 
.1307 
1005 - 97 
1511 -149 
1007- 4 
1511 -157 
1020- 29 
1024 - 26 
1029 - 5 

• 144 - 12 
• 144- 10 
• 144- 10 

1024 - 64 
'144-12 

2151 
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MM5007 
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M~A40;:>" 
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MM4027 
MM40'i? 

MM4053 
MM4055 
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MM4104 
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MM4204 
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MM4211 
MM42 1 3 
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MM4220 

I MM4220AE 
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IVII\fl422aSL 
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MM4220LR 

MM4221 

MM4221RQ 
MM4221RR 
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MM4230 

MM4230BO 
MM4230FE 

MM4230JT 

MM4230KP 
MM4230QW 
MM4230QX 
MM4230QY 
MM4231 

MM4231 BUS 

MM4231RP 
MM4232 

MM4233 
MM4235 
MM4240 

MM4241 

MM4242 
MM4243 
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MM4246 
MM4250 
MM4262 
MM4270 

MM4280 

MM4357 
MM450 

MM4504 
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MM453 
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2152 
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1029 23 r/~'.15C~ 9 
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1029 - 5 7 ~.1fv1502~1 
1024 _ 59 MM5026 

MM5027 

; ~~: : 1 ~~' . MM5052 

* 1369 MM5053 

~ 140 - ~ 2 ~~~~~~ 

~ ~~~~ 11 3 ~~~~~~ 
1020 - 55 MM5058 
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1020 - fl? . 

1021 - 23 MM5060 
1021 90 MM5060AA 
999 - 47 MM5060AB 

1020 - ~~ MM5060AC 
~C20 -
1000 -
1000 

1000 -
1000· 31 
1000- 1 
1000 - 29 
1020 - 25 
1020· 6' 
1000 - 19 
1000 - 7 
1020 -102 
1020 - 90 
1021 - 2~ 

1000· 59 
1000 56 
1000 - 79 

1000 - 32 

1000· 23 
'000· 64 
1000· 42 

'000 - " I 
1020 - 94 
1021 - 25 
1000- 15 
1000 - 61 
1000 - 43 
1021 - 92 
1021 ·113 
1021 94 
1023 118 
999 - 38 

102; - 35 
~ 139 - 11 

999· 3 
1020 -106 

11 139· 11 
1022 - 79 

1021· 27 
1021· 86 
1023 - 75 

10' 3 
11 142 

.1311 
1009· 4') 

.1314 
1009 - 50 
317 27 
314 - ;>8 

11 '35-
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11 135 - " 
11 135 8 
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314 - 87 
1i 135 - 7 

I 
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MM5061 
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MM5212 
MM5213 
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MM5215 
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MM5230 

MM5230BO 
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National MM74C936 319· 53 NCR1731 1001· 36 /!PB74LS175 237· 73 /!PB9312 249 ·156 /!PC576 561· 61' 

Semiconductor MM74C937 319· 27 NCR2051 1001· 8 /!PB74LS192 230 ·146 /!PB9602 251· 26 /!PC577 554· 51 

(cont'd) MM74C938 319· 54 NCR2055 1001· 11 /!PB74LS193 228 ·157 }lPCF081 582· 17 }lPC578 555· 18 
MM74C948 317 ·109 NCR2401 1001· 46 }lPB74LS194 252· 15 587· 4 /!PC580 560· 12 

MM74Cl64 214· 83 MM74C949 317·103 NCR2450 1001· 42 J1P674LS195 251 ·127 J1PC1004 557· 89 J1PC585 557 ·165 

MM74Cl65 214· 88 MM74C95 214· 13 NCR2805 1001· 52 J1PB74LS20 240· 36 J1PC1009 559 ·146 J1PC587 557 ·166 

MM74C173 208 ·143 MM74C950 317 ·106 NCR2810 1001· 50 J1PB74LS21 238· 89 }lPC10l0 561 ·136 J1PC589 556 ·102 

MM74C174 208 ·162 MM78C20 215· 76 NCR2900 258· 46 J1PB74LS251 1512 ·135 J1PC10l1 561 ·137 p.PC592 555 ·125 

MM74C175 208·130 MM78C29 215· 73 J1P874LS253 249· 71 J1PC1013 554· 46 J1PC595 561·178 

MM74C192 206 ·167 334· 51 NEC America J1PB74LS258 248· 93 /!PC1016 555 ·126 J1PC596 561 ·179 

MM78C30 215· 69 J1P674LS27 245 ·108 J1PC1020 555· 19 J1PC603 320· 30 
MM74C193 206· 45 

J1PB74LS279 246·181 J1PC1021 554· 47 J1PC61 0 
MM74C195 2.14· 4 334· J1P8101OO 217· 50 322· 60 

MM74C20 \ 209·112 MM80C95 204 ·152 J1PB10101 217· 90 J1PB74LS295 252· 40 J1PC1022 561· 68 J1PC702 568· 52 

MM74C200 .1355 MM8OC96 205· 36 J1PB10103 217· 98 J1PB74LS30 239,·145 J1PC1023 555 ·127 581· 52 

212· 80 MM8OC97 204·153 J1P810105 217· 80 J1P874LS32 245· 26 J1PC1024 555 ·128 J1PC71 550· 14 

1012·113 MM80C98 205· 38 217 ·107 J1P874LS365 225 ·154 J1PC1025 554 ·156 J1PC725 576· 6 

MM74C221 213- 60 MM81 00 598· 46 J1P810106 217· 43 J1PB74LS366 226-172 J1PC1026 557 ·167 J1PC741 564· 29 

MM74C30 209- 84 MM8101A-4 1511 -169 J1PB10107 217- 6 J1PB74LS367 225 ·155 J1PC1.027 ' 555·129 583· to 

MM74C32 210-157 MM8111A·4 1511 ·170 PPB10109 21-7· 70 
J1PB74LS368 226 -173 J1PC1028 557· 90 J1PC78L05 601 - 13 

MM74C373 211-116 MM82C19 213· 33 }lPB10110 217· 19 
J1PB74LS37 242- 9 J1PC1031 561 ·148 }lPC78L08 602- 71 

MM74C374 208 ·169 MM8316A 1512- 14 ILPB10111 217 ~ 31 
J1PB74LS375 246 -152 ILPC1032 555 ·130 J1PC78L12 603· 28 

MM74C42 207 -136 MM8316E 1512· 15 ILPB10115 219· 10 
ILPB74LS38 242 ·163 ILPC1155 555· 20 ILPC78L15 603.- tOO 

MM8332 1512· 19 ILPB74LS395 252· 55 }lPC1156 555· 21 }lPC78M05 601- 48 
MM74C48 207 ·153 }lPB10117 217 ·150 

}lPB74LS40 240 ·109 }lPC12 554· 18 }lPC78M08 602- 82 
MM74C73 209· 6 MM8364 1512· 22 }lPB10118 217 ·128 

208·110 MM8364E 1512· 23 }lPB10124 218·158 
}lPB74LS42 231 ·170 }lPC1380 560- 13 ILPC78M12 603- 44 

MM74C74 
MM8597 , 143· 3 ILPB74LS51 243 ·167 }lPC1381 560· 14 }lPC78M15 603·123 

MM74C76 208·182 ILPB10125 218·144 

MM74C83 204· 12 MM8702A 1004· 56 ILPB10131 216·130 
/!P874LS54 243· 39 ILPC141 609· 24 }lPC78M18 604· 67 
J1PB74LS55 243 ·185 }lPC142 610· 39 }lPC78M24 605-.18 

MM74C85 204· 67 MM8702A-4 1004· 69 ILPB10133 217·168 

210· 73 MM88C20 215- 77 /!PB10135 116·153 
}lPB74LS57 248 -126 }lPC14305 601· 96 /!PD1201 556- 64 

MM74C86 /!PB74LS74 236 ·173 /!PC14308 602 ·106 }lPD1801 556· 65 
MM74C89 .1352 MM88C29 215· 74 }lPB10136 216· 58 

,.,.PB74LS86 244 -106 /!PC14312 603· 75 /!PD276 556· 50 
212· 64 334· 52 /!PB10142 218· 32 

1011· 78 MM88C30 215· 70 1011· 86 
/!PB74oo 241 ·122 /!PC14315 604· 27 ,.,.PD277 556· 51 

334· -3 ,.,.PB10144 218· 63 
ILPB7402 245 ·132 ILPC14318 604· 87 ILPD278 556- 52 , 

MM74C90 206· 74 
559· 34 ILPB7404 226- 8 ILPC14324 605· 42 J1PD284 556· 53 

MM74C901 205- 52 NF5301 1012- 13 
NSL4944 613-112 ILPB7405 226· 82 /!PC1458 564 • 51 J1PD286 556· '54 

214-180 }lPB10148 218· 38 
, 134· 6 /!P87410 241· 19 591· 2 J1PD299 556- 55 

, 109· 13 ,1011· 87 
PACE .1656 - ILPB74105 234 -124 ILPC151 583· 9 556· 87 

MM74C902 204-159 ILPB10158 218·111 "PB74107 236· 23 ILPC152A 588- 20 ILPD4001 211· 79 1505- 12 
214 ·185 J1PB10160 219· 39 ILPB74123 251- 53 ILPC153A 580 - 17 "PD4002 211- 17 1525· 2 , 109· 13 ILPB10161 216· 91 ILPB7413 255·118 }lPCl54 572· 20 ILPD4006 214-124 , 145- 6 

MM74C903 205" 57 
~ 145· 10 

p.PB10162 216· 82 1lP874141 327- 16 ttPC154A 576- 9 r~P04011 209-1~1 
214 ·191 /-lPB10164 218· 93 J1PB74147 254 -179 ILPC1555 600· 15 ~PD4012 209-113 

, 109· 13 , 147· ,.,.PB10170 219· 31 
, 150· 18 }lP874148 254 ·155 }lPC156A 583 - 37 }lPD4013 208·111 

MM74C904 204 -165 PPB10174 218·102 
, 150- 19 }lP874t50 250 ·104 "PC157 584· 15 J1PD4014 214- 48 

215- 4 ILPB10175 217 ·186 J1P874151 249-188 }lPC159A 586· 17 ,uPD4015 214- 29 
SC/MP .1656 

• 109 - 13 J1PB10176 216 ·141- /-lPB74153 249 - 11 J1PC16 561 - 64 /-lPD4017 206-139 1505 ·114 MM74C905 215- 84 ILPB10180 216- 9 "PB74154 233- 66 J1PCl77 553- 14 JlPD4019 210- 18 1525 - 3 
MM74C906 204 -133 J1PB10181 216- 20 }lPB74156 232 ·106 ILPC224 567 -133 J1PD4020 205 -149 , 140· 12 MM74C907 204-138 ILPB249 326· 35 J1PB74157 247 -146 p.PC250A 587 ~ 49 J1PD4021 214- 70 , 145· 7 
MM74C908 208· 95 /-lPB601B 220- 74 ,uP874161 228- 4 "PC251 590· 60 ,uPD4023 209 -145 

, 102- 17 , 145- 9 ,uPB602B 220- 69 
, 145- 11 j.LPB74164 253· 42 ILPC253A 580· 18 ,uPD4024 205 -105 

MM74C909 215· 53 J1PB603B 220 ~ 64 ,uPB74170 247 - 37 ILPC27 554· 50 ,uPD4025 211 - 47 , 146· 3 
553· 29 ,uPB6048 220- 50 "PB74175 237- 51 /A:PC271 550- 38 /-lPD4027 208-183 , 147- 9 MM74C91 0 .1358 ILPB605B 220· 84 }lP874180 255- 18 ,uPC29 560· 8 ,uPD4028 207 -137 
212- 89 

, 150· 9 PPB606B 220- 40 
• 150- 10 ,uPB74181 224 - 32 ,uPC30 554- 45 ,uPD4029 207 - 68 

1011· 96 ILPB607B 220- 55 "PB74182 224 -104 J1PC301 584· 16 ,uPD4030 210· 74 
MM74C911 208 • 74 

, 151- 2 }lPB6318 220· 41 ILP874185 232 - 66 ILPC31 560- 9 ILPD4034 214 - 97 
SHM6401 615· 64 

325 - 3 
SM1480 

220 - 75 ILPB74192 230-121 J1PC311 550" 39 J1PD4035 213-169 
MM74C912 208· n , 142- 2 ILPB74HOO 241 ·158 ILPB74193 228-131 J1PC319 552· 21 ,uPD4040 205·127 

TAA550 605· 62 325- 6 ILPB74HOl 242 -.104 ,uPB74195 251 -104 J1PC32 560- 10 "PD4042 211-148 
MM74C913 208- 78 605· 68 ILPB74H04 226· 44 J1PB74198 252 ·154 J1PC324 567 -134 ,uPD4043 211-186 

325- 7 605 - 72 J1PB74H10 241 - 54 ILPB7420 240- 18 595· 6 ILPD4044 211 -167 
MM74C914 215-130 608 - 22 ILPB74H20 240- 53 }lPB74283 223- 43 ILPC325 609- 25 }lPD4049 204 -190 
MM74C915 208· 71 

608· 27 /-lP874H30 239 ·164 ,uPB7430 239 -128 ,uPC339 553· 15 ,uPD4050 204 -118 
608- 31 MM74C918 208· 96 ILPB74H40 240 ·128 ILPB7437 241 -193 J1PC379 551· 49 J1PD4051 314-105 

, 102· 17 TBA120 557· 88 ILPB74H51- 243 -145 J1PB7438 242 -139 ,uPC3911 615·146 J1PD4052 314- 49 
561· 63 

MM74C920 .1361 
TBA440 561-176 

p.PB74LSOO 241-141 ILP87440 240- 93 ILPC41 554 -155 ILPD4053 310-113 
212 ·122 J1PB74LS02 245 ·156 J1PB7442 231 -142 ILPC4136 594· 40 J1PD4063 204- 69 

1013- 63 TBA51 0 560- 3 J1PB74LS03 242 - 79 ILPB7445 232- 31 J1PC423 559 - 98 JlPD4066 308 - 69 
TBA530 560· 4 

MM74C921 .1361 
TBA540 560- 5 

,J1PB74LS04 226 - 26 ILPB7446 325 ·156 J1PC451 595 - 7 ILPD4068 209 - 85 
212 ·124 J1P874LS05 226-102 "P87447 325 -126 J1PC4558 591 - 22 ,uPD4069 205- 18 

TBA560 560- 6 
1013· 62 

TBA920 560 -143 
/-lPB74LS08 239 - 39 ,uPB7450 244 - 24 /-lPC50 561 ·177 ,uPD4072 210-119 

MM74C922 329· 16 
TBA990 560· 7 

J1PB74LS10 241 - 37 J1PB7451 243 -129 ILPC51 A 568 - 51 f-LPD4073 209· 40 
, 105- 5 

TDA2oo2 555- 15 
"PB74LS109 235- 81 ,uPB7453 243 - 75 581 - 49 ,uPD4075 210·136 

MM74C923 329· 22 ILPB74LS11 238 -134 ILPB7454 243· 23 ILPC55A 581 - 46 /-lPD4078 210·1]4 

MM74C925 207· 36 
TDA2002A 555· 16 J1PB74LS113 235-101 }lPB7460 244 - 57 J1PC551 556 ·100 /-lPD4081 209 - 64 
2e5O .1656 

MM74C926 207· 38 
2900 .1656 

ILPB74LS122 235 ·162 f-LPB7473 236 - 22 j.LPC554 557' 164 p.PD4082 209 - 24 

MM74C927 207· 44 
8080A .1656 

J1PB74LSl38 232 -196 ILPB7474 236-155 ,uPC558 556-101 /-,PD4093 215-143 

MM74C928 207· 50 ILPB74LS139 232 -152 ,uP87476 236· 98 561 - 65 ,uPD4094 
(~ 

214 -108 

MM74C929 .1363 J1PB74LS151 250· 7 ,uP87480 223· 9 613 -138 ,uPD4099 211 -126 

212-148 NCR Corp., 250- 61 }lPB7484 247- 25 J1PC562 560- 11 "PD4175 208 ·132 

1016- 7.1 Microelectronics ,uPB74LS153 249- 32 p.P87485 225· 5 p.PC566 555 -123 p.PD4194 214· 14 

MM74C93 205· 95 Diy. "PB74LS155 232· 86 ,uPB7486 244· 85 ,uPC570 560 -144 ,uPD4501 211-106 

MM74C930 .1363 ,uPB74LS157 247 -173 ,uPB7491 253 - 87 p.PC571 555- 17 ,uPD4503 204 -154 

212-150 NCRll05 1001- 28 ,uPB74LS161 228 - 28 ,.,.PB8262 255· 17 ,uPC572 561 ·147' "PD4508 212· 7 

1016· 74 NCR1711 1001- 20 ,uPB74LSl64 253· 63 /-,PB9308 246- 87 J1PC573 555 -124 ,uPD4510 206 -168. 

MM74C935 319- 26 NCR1721 1001- 15 1027 - 73 ILP89309 249 ·114 ,uPC575 561- 66 ,uPD4511 208 - 36 

Arranged alphanumerically from left to right. 
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NEC America I ,...PB290S .1850 /-lPB8216C 
/-iPB8224 
"P88224 
!-,PB82240 
!-,PB8226 
I-lP88226 

.1810 

.1764 
,510 -172 
.1764 
.1810 
1510 - 9 
1510- 68 
15,0 -164 
1512· 61 
.1810 
.1769 
1511 -126 
.1769 
.1769 
1511 -127 
.1769 
.1850 
1505 -158 
1527 - 4 
.1424 
1014 - 10 
1511 ·171 
.1424 
1013 - 82 
.1424 
1014· 61 
.1424 
.i424 
.1424 
.1429 
,Oi6 -i 13 
1511 ·179 
.1429 
10,6 - 85 
.1429 
1017 - 33 

,.,.PD371 
!-'PD37' 

.1774 
1511· 30 
1512 - 76 
1513 - 59 

-IlP~D-4-'-4~A·-.-,-----.1-3-9-5--· 
/-IPD548 
/-IPD548C 
!-,P0550 
!-,PD550 
!-,PD550C 
tlP0555 
J.1PD555 
/-iPD555D 
j.tPD556 
!--,PD556 
!-,PD5560 
uPD6508 
IlP06508-1 
!-,PD6508C 
!-'PD6508C-1 
J.1P065080 
tlP06508D-l 
!-,PD758 
!-,PD758 
!-,PD758C 
!-,P0764 
,",PD764 

1504 12 
.1727 
.1727 
1504 - 18 
.1727 

(cont'd) 

j.lPD4512 
/lPD4514 
/-iPD4515 
!-,PD4516 
tlPD4517 
!-,PD4518 
pPD4519 
,...PD4520 
,...PD4522 
I'PD4526 
,...PD4528 
!-'PD4530· 
tlPD4532 
!-,PD4539 
tlPD4555 
!-,PD4556 
tlPD4560 
!-'PD456, 
~PD4584 
!-,PD538S 
tlPD809 
!-,PD81O 
/-iPD811 
tlPD815 

I 
tlPDtl16 

!-'P.D819. 
tlPD824 
j.lPU6<'b 
!-,PD828 
!-,PD829 
!-,PD832 
!-,PD833 
tlPD844 
,...PD861 
tlPD940 
tlPD941 
tlPD943 
!-,PD946 
!-,PD947 

tlPD950 
,...PD951 
tlPD952 
;'IPD4071 
OAc-oac 
ECl·ARRAY 

I 

tlPB2906 

213 - 13 tlPB29060 
207 - 165 IlPB2907 

20; .' 8- I j.lPB290; 
206 - 46 
214-145,...PB29070 

206 - 1181!-'PB2909 
212 - i 84 IlPB2909 
206· 18 
206 - 187 I j.tPB29090 
206· 65 ilPB2911 
213 - 61 I ;..<PB2911 
211 -,13 
215 - 35 !-,PB29110 
213 - 2 ,...PB2915 
208 - 2 ,...PB2915 
208 - 11 
204 - 78 
204 - 82 
215 -131 
557 ~ 12 

562 - 42 
562 -110 
556 - ,59 
556·-160 

!-,PB29150 
!-,PB2916 
,...PB2916 

!-,PB29160 
tlPB2917 
tlPB2917 

556 -Hil I!-'PB29l7D 
562·111 tlPB2918 
562 - 112 ,...PB2918 
562 - i13 
562 -114 
562 -115 
557 - 10 
557 - 11 
562 - ,,6 
596·'06 
556 - 56 
556 57 
556· 58 
556 - 59 
556 60 
556 - 61 
5::'6 - 62 

556 - 63 
210 '58 
321 - 22 
258 - 39 

NEC 
Microcomputers 

tlPB29180· 
/-iPB372 
!-,PB403 
!-,PB403 
,...PB403D 
IlPB405-E 
/lPB405-E 
j.tPB405D-E 
,",PB406 
/-iPB406 
pPB406-E 
/-lP8406-E 
!-,PB4060 
!-,PB406,O-E 
/-lPB408 
!-,P8408 
!-,PB4080 
/lPB4212 
/-iPB425 
!-,PB425 
!-'PB425-E 
!'PR4?5-F 
/-iPB4250 
!-,PB425D-E 

!-,COM-4 
,...C0M-42 
!-'COM-42 
tlCOM-42 
/-iCOM-43 
,....<SOM-43 
/lCOM-43 
!-,COM-44 
!-'COM-44 
tlCOM-44 
/-iCOM-45 
,....COM-45 
/lCOM-45 
,...PB2205 
/lPB2205 

j.tPB2205D 
,...PB2400 
/-iPB2400D 
,...PB2401 
,",PB2401 
/-iPB2401D 
/-iPB2901 
/-iPB2901 

/-iPB2901 
"PB2901D 
;..<PB2902 
!-,PB2902C 

/-iPB2902D 
!--,PB2905 
/-iPB2905 

!-,PB29050 

2154 

• i72; 
.1727 
1504 - 11 
1526 - 3 
.1727 
1504· 13 
1526· 
.1"727 
1504 15 
1527 1 
.1727 
1504 - 17 
1527· 2 
.1418 
1015 - 81 
10~ 5· 91 
.1418 
.. 1489 
.1489 
.1489 
10,8 - 78 
.1489 
.1850 

224 - ,70 
1507 - ,4 
,527 - 3 
.. 1850 
.1850 
.1850 
1507 - 27 
.1850 
.1850 

34) - 19 
1507 -104 
.1850 

. /-lPB426 
j.tPB426 
/lPB426-E 
/-iPB426-E 
p.PB426D 
/-lPB426D-E 
/-lPB427 
!-,P8427 
/-lPB427D 
!-,PB428 
/-iP8428 
,....PB4280 
j.tPB6508 
/-iPB6508-1 
/-lPB8'56 
/-lPB8212 
/-lPB8212 

J.1PB8212C 
IlPB82120 
}lPB8214 
!-,P88214 

,",PB8214C 
!-,PB8216 
/-iPB8216 

341 - 23 
1507 -lQ5 
.1850 
.1850 

341 - 27 
1507 -106 
.1850 
.1850 

257 - 18 
1507· 43 
.1850 
.1850 
257· 19 

1507 - 44 
.1850 
.1850 

340 - 21 
1507 ·107 
.1850 
.1850 

340 - 26 
1507 ·108 
... 1850 
.1850 
340· 27 

1507 -109 
• Hi5Q 
.1850 

237 -107 
i507 - i25 
.1850 
1512 - 7, 
.. 1462 
1003- 85 
.1462 
.. 1466 
1005 - 90 
.1466 
.. 1470 
1006 - 20 
.1470 
1006 - 39 
.1470 
.1470 
.1491 
1006 - 66 
.. 1491 
1510 -
.1466 
1005 - 52 
.1466 
1005 - 9, 
.1466 
.1466 
.1470 
1006 - 26 
.1470 
1006 - 40 
.1470 
.1470 
.1491 
1006· 92 
.1491 
.1491 
1006- 67 
.1491 
1016 - 95 
1016 - 70 
,512· 49 
.1804 
1510· 85 
1511 - 67 
1512· 81 
.1804 
.1804 
.1758 
1510- 23 
1510- 88 
1511 - 84 
1512 - 84 
.1758 
.1810 
1510-

!-,PB8226C 
!-,PB8228 
!-,PB8228 
!-,PB8228D 
!-,PB8238 
,",PB8238 
!-,PB8238D 
/-lPOZ-80 
!-'PDZ-80 
!-'PDZ-80 
!-,P02101AL 
!-,PD2101Al 

!-'P02101AL-2 
!-,PD21 01 Al-2 
!-,PD2101AL-4 
!-'PD2101Al-4 
!-,P02101ALC 

I 
j.lP02iUiALc..2 
!-'P02101ALC-4 
!-,PD2102AL 

I!-'PD2i02AL 

!-'P02102AL-2 
pPD2102AL-2 
/-lP02102AL-4 
!-'PD2102AL·4 
pPD2102ALC 
!-'PD2102ALC-2 
!-,P02102ALC-4 
/-iPD2111AL 
!-'PD211'Al 
/-iP02111 AL-2 
!-,PD2111Al-2 
!-,PD2111AL-4 
/-lPD2111Al<4 
!-,P02111ALC 
/-iPD2111ALC-2 
!-'P02111ALC-4 
"PD2114 
!-,PD2114 
p.P02114-1 

uPD2114-2 

!-,PD2114C 
!-,PD2114D 
!-,PD2308 
!-,PD2308 

!-,P02308C 
/-iP02308D 
!-,P02316 
!-,PD2316A 
"PD2316A 

!-,P02316AC 
/-iPD2316AO 
j.tPD2316E 
!-,PD2316E 

/-iPD2316EC 
/-iP02316ED 
11PD2332 
/-iPD2332 

!-,P02332C 
/-lP02332D 
/-lP02716 
/-iPD2716 
!-,P02716C 
!-,PD27160 
!-,PD364 

1510- 67 /-lPD364-02 
1510 - 163 !-'PD364-07 
,512 - 60 I !-,-PD369 

!-,PD371 
IlP0371D 
!-,P0372 
!-,PD372 

!-,PD372 

!-,PD372D 
!-,PD379 
/-iPD379 

!-,P03790 
p.P0410 
!-,PD41 0 
p.PD41()'1 
,.,.PD41 0-1 
!-'PD410-2 
!-'PP41O-2 
!-,PD410C 
.uP0410D 

I 
p..P0410D-l 
!-,P0410D-2 
uP04104 
~j:>D4104 
tlP04104C 
tlP041040 
tlP0411 
!-'PD41' 

.1429 

.1429 p.P0411-E 

.1429 !-'P0411-E 

.1433 /lPD411-M 
1014. !-'PD4'I-M 
.1433 !-'P0411-1 
1013 - 75 !-'PD411-1 
.1433 !-'PD411-1M 

1014· 51 II-'PD411'1M 
.1433 .uP0411-2 
.1433. u P D411-2 
.1433 I ~PD411-2M 
.1489 /lPD41 1 -2M 
10,8- 48 tlPD41'-3 
.1489 !-'PD411-3 
,018 _ 15 !-,PD411-4 
.1489 tlPD411-4 

1011. ,09 " IlPD411A 
.1489 pPD411A 
.1489 p.PD411A·E 
.1478 I tlPD411 A-E 
1022 - 12 ! !-'PD411A-1 
,512· 4 I' ,",PD411A-l 
.1478 /-iPD411A-2 
.1478 I )J.PD411A-2 
.1481 /-lPD411AC 
.. 1481 II !-'PD411AC·E 
1023 - 51 !-'P0411AC-l 
,023· 90 !-'PD411AC-2 
1512 - 16 1·p.PD411AD-e 
.1481 uP0411AD-1 
.1481 !-,PD411AD-2 
.1492 ,uPD411D 
1023 - 52 /lPD411D-e 
,512.,7 !-'PD411D·M 
.1492 !-'P0411D-l 
.1492 !-'PD411D-1M 
.1485 /-lPD411D-2 
~ 023.:' 0 )JP0411D-2M 
1512 - 20 !-'PD4110-3 
':1485 !-,PD4110-4 
.1485 IlPD414 
,>1492 !-'PD4' 4 
1007 4' ~lP0414-E 
.1492 ,uPD414-E 
.1492 ,",PD414-1 

330- !-'PD414-1 
1511· 43 /-iP0414-2 

329 - 64 )JPD414-2 
330 - Z J.1PD414A 

349· 58 
1510 -178 I-lPD414A 

~ 151 - 5 
.1774 
.1781 
,5,0 - 79 
15, 1 - 37 
1513 - 57 

~ 151 - 6 
~ 151 - 7 
.1781 
.1788 

349 - 38 
1510-104 
1511 -106 
1511 -114 
,512 - 97 

·.1788 
.1420 
1018 -1,5 
.1420 
1018· 94 
.1420' 
,0,8 - 82 
.1420 
.1420 
.1420 
.1420 
.1490 
1018 -101 
.1490 
.1490 
.1375 
1009· 83 
,511 -,85 
.1375 
,009 -102 
.1390 
1009 - 84 
.1375 
1009 - 36 
.1390 
1009 - 37 
.1375 
~ 008 -111 
.1390 
1008 ·112 
.. 1375 
,008 - 74 
.1375 
,008 - 54 
.1382 
1009 - 85 
.1382 
1009 ·103 
.1382 
,009 - 38 
.1382 
1008 ·110 
.1382 
.1382 
.1382 
.1382 
.1382 
.1382 
.1382 

.1390 

.1375 

.1390 

.1375 

.1390 

!-'PD414A-l 
!-'PD414A-2 

!,PD4 14A_;:> 

I 
flP0414A-3 

uPD414A-3 

I ,...P0414AC 

I
IlP0414AC.l 
p.PD414AC-2 
,...PD414AC-3 

I !-,PD414AO 
!-,P0414AD-l 
!-,PD414AD-2 
!-,PD414AD-3 
!-,PD414C 
!-'P0414C-e 
!-,PD414C-1 
!-'PD414C-2 
!-,PD4140 
uPD414D-e 
!-,PD414D-l 
!-'P0414D-2 
!-,PD416 
!-,PD416 
pPD416-1 

I
/-iPD416-1 
"P0416-2 
IlPD416-2 

!-'P0416-3 

!-,P0416C 
!-,P0416C-1 
)JPD416C-2 
!,P0416C-3 
'/-iP0416D 
!-,PD416D-1 
/-iP0416D-2 
!-,P0416D-3 
j.tP0418 
!-,PD418 
!-'P0418-1 
!-'PD418-' 
/-lP0418-2 
pPD4,8-2 
!-,PD41B-3 
pPD418·3 
!-,P0418C 
/-lPD418C-1 
!-'P.041SC-2 
!-'P0418C-3 
flPD418D 
/-iPD4180-1 
/-IPD418D-2 
flPD418D-3 
,",P0454 
IlPD454 

,..,PD4540 
!-,PD458 
!-,PD458 

}lP0458D 
/-iP0464 

I 
"PD464 
j.tP0464D 
p.PD5101 

I ~lPD5101 

" 1375 
.1375 

I 
flPD5101-E 
!lPD5101·E 
"P05101C·E 

i !lPD5101L 

i
!-'PD5101l 

.1395 /-IPD5101L.l 
1009 - 64 I }lPD5101 L-l 
.1395 ,",PD5101LC 

1009 98 I' .uPD5101L9·1 
.1395 /-iPD546 
1009 - 19 I!-'PD546 
.1395 ,",PD546C 

10.08 86 I IlPD547 
.1395 /-iPD547 
.1488 II !lPD547C 
1009 - 67 . /lP0548 

11 Indicates page number,irl Appllcatton Note Directory . 
• Indicates addltiOnai data is provided on the page noted. 

.1488 
1009 - 21 
.1395 
.1488 
100A - BB 

.1395 

.1488 
1008 - 64 
.1488 
.1488 
.1488 
.1488 
.1488 
.1488 
.1488 
.1488 
.1395 
.1395 
.1395 
.1395 
... 1395 
.1395 
.1395 
.1395 
.1402 
,0,0 - 28 
.1402 

,010 - ,9 
.1402 
1010_ 
.1402 
1009 -122 
.1402 
.1402 
.1402 
.1402 
.1402 
.1402 
.1402 
.1402 
.1412 
1009· 71 
.1412 
1009 - 27 
.1412 
1008 - 97 
.1412 
1008 - 69 
.1412 
.1412 
.1412 
.1412 
.1412 
.1412 
.1412 
.1412 
.1448 
1001 - 32 
1004· 4, 
1511 -144 
.1448 

/-IP0764C 
J.1PD8035 
/-iPD8035 
!-,P08035C 

I
!-'P08U48 
!-,PD8048 

I !-,PD8048 

I ~:~:~~; 
!-,PD8080A 
}-JP08080A 
!-,P08080AO 
!-,PD8080AF 
pPD80801'F 
!-'P08080AF-l 
!-'P08080AF-2 
/-lPD8080AFC 
/-iP08080AFC-l 
/-iPD8080AFC-2 

I 
/-iP08080AFO 
flPD8080AFD-1 
!-,P08080AFD-2 

t ,(P08085 
I !-,PD8085 

"PD8085 
)JP08085C 
!-,P08155 
,...PD8155 

pPD8155C 
!-,P08156 
!-,PD8156C 
,",PD8243 
)JP08251 
/lPD8251 

.1454 I' !-,PD8251C 
1001 - 49 
1 006 105 i )J PD8253 
1511 ·158 i ~lPD8253 
.1454 
.1474 
10?()· A9 
.1474 
.1438 

212 ·125 
.1438 
,015 - 14 

.. 1443 
1014 -103 

,",PD8253C 
i uPD8255 

I !-,PD8255 

I )JPD8255A 

I 
)JPD8255A 

,",PD8255AC 
.1443 
1014 
.1443 
.1443 
.1727 
1504 
.1727 
.1727 
1504 
.1727 
.1727 

39 I!-'P08255C 
/-iPD8257 

1 ;1 0 D8257 

14 II 11PD82570 
)JPD8259 

16
1, ,P08259 

!-,PD8259C 

.. 172; 
'504 - 20 
.1727 
.1727 
'504 - 21 
.17'27 
.1488 
.1488 
.1488 
.1488 
.1488 
.1488 
.1795 
,5,,- 77 
,01795 
.1799 

346 171 
'513· 61 
.1799 
.1849 
,510· 42 
.1849 .... -
~;~;~ 35 1 
1528 1 

: ~~:~ I 
,510·,19 
1528· 2 
.1750 
.1736 
15'0· '21 
.1736 
.. 1736 
.1736 
.1736 
.1736 
.1736 
.1736 
.1736 
.1847 
1612 - 40 
,528 - 3 
.1847 
.1847 
1510· 52 
1512 - 48 
.. 1847 
.1847 
.1847 
15,0 - 46 
.1814 

349· .10 
1510 - 29 
1510 - 72 
1511· 8 
1512 64 
.1814 
.1845 
1510 - 14 
1510 96 
1511 - 95 
1512 90 
.1845 
.1830 
,5'0 - ,8 
1511 -103 
.1830 
.1845 
1510 ·101 
,512· 94 
.1845 
.1830 
.1837 
15: 1 w 28 
151<' - 69 
.1837 
.1846 
1510 92 
151: . 90 
1512 - 87 
.1846 
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NEC 
Microcomputers 
(cont'd) 

!-,PD8748 
!-,PD8748 
!-,PD8748D 
!-,PD8755 
!-,PD8755 

EVAKIT·42 
EVAKIT-43 
PDA-80 

Nitron 

NC1183 
NCl184 
NC2257 

NC2259 

NC2260 

NC320 
NC321 
NC322 
NC331 
NC332 
NC6400 
NC6400A 
NC6402A 
NCS403 

NC6410A 
NC6423 
NC6560 

NC6560A 

NC6561 
NC6570 
NC6570A 
NC6571 
NC6571A 
NC6572 
NC6573 
NC6574 
NC6575 
NC6576 
NC6580 

NC6581 

NC6583 

NC6590 
NC6590A 
NC6591 
NC7010 

NC7033 
NC7035 
NC7040 
NC7050 
NC7051 
NC7053 
NC7054 
NC8030 
4200A 
4402A 

.1848 
1510 - 55 
1512 - 53 
1512 -101 
.1849 
1510 - 39 

.1848 
1510 - 49 
1512 - 43 
1512 -103 
.1727 
.1727 
.1727 
1512 - 32 

558 -196 
558 -197 
349 - 23 

11 106 - 7 
349 - 15 

" 11 106- 7 
349 - 24 

11 106 - 7 
598 - 72 
598 - 73 
598 - 74 
598 - 34 
598 - 38 
596 -122 
596 "107 
596 -108 
596 ·109 

596 ·123 
596 ·125 
59/? ·129 

1022 - 55 
1023 - 2 
1022 - 49 
1022-106 
1000 - 72 
999 - 84 
999 - 95 
999 - 85 
999 - 86 
999 - 87 
999 - 88 
999 - 89 
999 - 90 
999 - 91 
999· 92 
999 -106 
999 - 93 
999 -107 
999 - 94 
999-108 

1023 - 84 
1023 - 58 
1000- 76 
1001 - 38 
1001 - 40 
.1001 - . 6 

1001 -
1001· 10 
1001· 21 
1001· 39 
1001 - 16 
1001 - 29 
598· 98 

1018 ·116 
1018 ·111 

Nortec Electronics 

VES 
1103 
1103·1 
1103-14~ 
1402 

558 - 36 
1008 - 32 
1008· 16 
1008 - 26 
1024 - 48 

IC MASTER 1978 

--~------------- ----------------- ----------------- ----------------- ------------~----
1402A 
1403A 
1404A 
2222 

2222A 

2512 

4481 
4881 

5015 
5016 
5024 
5055 
6002 

6003 
600311 
600314 
7001 

Novonics 

FP708' 

1024 - 49 
1024· 83 
1024 ·112 
212 - 96 

1015- 44 
212- 97 

1015 - 47 
1024· 99 
1024 -103 
999- 6 
999-
999· 
999 - 42 
208 - 86 
213 - 80 
562 -117 
562-118 

1008- 19 
11 142- 4 
11 142- 5 
11 142-

1008- 41 
1008 - 43 
1015- 99 

1512- 28 

Nucleonic Products 
Co. 

ESM427 
ESM532 
SFC2018 
SFC2036 
SFC2046 
SFC21 00 
SFC21 04 
SFC2~O~ 

SFC2107 
SFC2108 

SFC2108A 
SFC2109 
SFC2109M 
SFC2111 
SFC2118 

SFC2200 
SFC2204 
SFC2205 
SFC2207 
S"FC2208 
SFC2208A 
SFC2209 
SFC2211 
SFC2218 
SFC2300 
SFC2301 A 
SFC2305 
SFC2307 
SFC2308 
SFC2309 
SFC2311 
SFC2318 

SFC2709A 
SFC2710 
SFC2711 
SFC2723C 
SFC2723EC 
SFC2741 
SFC741C 
SFC748C 

5.59· 35 
555· 55 
547 - 59 
547· 74 
547 -131 
609· 33 
610· 69 
6"10· 
574· 56 
566·147 
574 - 10 
570· 41 
601 - 24 
601 - 74 
549- 39 
565 - 78 
577 - 48 
609· 34 
610- 70 
610- 5 
574 - 57 
574 - 11 
570 - 42 
601 - 25 
549 - 40 
577· 49 
609- 10 
584· 17 
610- 16 
584· 
583 - 47 
601" 26 
550· 40 
565 - 79 
586- HI 
575· 42 
549 - 23 
551 - 57 
609 - 73 
609 - 74 
564 - 30 
583· 11 

" 582· 49 

Optical Electronics ' 
Inc. 

2910 

3910 
3930 

5902 
9906 

545-.119 
545 -123 
614 - 95 
615 -189 
616- 12 
614 - 70 
565· 43 

9906 
9908 

9910 

9911 

9912 

9916 

9963 

Panasonic 

AN101 
AN103 
AN127 
AN136 
AN155 

AN202 
AN203 
AN206 
AN210 
AN211 
AN214 
AN215 

AN217 
AN219 
AN220 
AN221 
AN222 
AN225 
AN227 
AN228 
AN229 
AN230 
AN231 
AN232 

AN234 
AN235 
AN236 
AN237 
AN239 

AN240 
AN241 
AN242 
AN245 
AN246 
AN247 
AN248 
AN249 
AN252 
AN253 
AN255 
AN259 
AN260 
AN262 
AN264 
AN270 
AN271 
AN272 
AN274 
AN277 
AN278 
AN279 
AN281 
AN282 
AN288 
AN289 
AN301 
AN302 
AN303 
AN304 
AN305 
AN306 
AN307 

585· 48 
"565 - 45 
568- 8 
588- 21 
545 - 29 
563· 42 
545 - 38 
563 - 24 
565· 
565· 26 
568 - 23 
587 - 37 

"565 - 35 
568 -
587 - 45 
545 - 32 
563·. 2 

557 -135 
596- 72 
555 -131 
555 -132 
605· 66 
608 - 25 
560·167 
554 - 52 
561 - 70 
554 - 53 
557 -168 
554 -157 
554-158 
555 -171 
554 - 66 
557 ·141 
559 - 99 
559 ·100 
559·101 
560· ... '" 
560- 16 
561· 18 
561· 19 
561 - 20 
561· 21 

-560 ·168 
561 ·149 
560- 17 
560 - lB 
560- 19 
560 - 20 
561· 69 
561 ·180 
561· 72 
561 - 73 
560· 21 
561 -lBl 
561 -182 
561 -183 
561 -184 
561· 22 
554 ·159 ~ 

554 - 68 
561· 74 
554· 35 
554 - 69 
555-133 
555 ·172 
555 ·1.34 
557 -169 
555· 22 
555· 96 
554· 70 
557· 47 
561-185 
560 - 22 
560 - 23 
560· 24 
560· 25 
562· 23 
562 - 24 
562· 25 
562· 26 
562· 27 
562· 28 
562· 29 

AN313 
AN315 
AN316 
AN318 
AN320 
AN321 
AN325 
AN326 
AN328 
AN331 
AN332 

AN334 

AN340 
AN341 
AN342 
AN343 
AN349 

AN350 

AN353 
AN360 
AN362 
AN363 
AN366 
AN370 
AN374 
AN377 
AN380 

. AN603 

AN605 
AN606 
AN607 
AN608 
AN610 
AN7150 
AN7151 
ANSOl 
AN852 
AN903 
AN904 
AN905 
DM831 
DN830 
DN834 
DN835 

DN837 
DN838 
DN839 
MEL512 
MM6090 
MN100l 
MN1oo1-1 
MN1001-2 
MN1003 
MNll0l 
MN1102 
MN115 
MNl16 
MN1400 

MN1402 

MN1498 

MN1499 

MN3OO1 
MN3002 
MN3OO3 
MN3OO4 
MN3005 
MN5530 
MN5540 
MN5550 
MN5556 
MN5701 
MN5710 
MN5750 
MN5752 
MN6032 
MN6040 
MN6040A 

555· 97 
555· 23 
562 - 30 
562- 31 
559 -102 
559 ·103 
559 -104 
559 ·105 
561 - 23 
561 - 24 
560 -169 
561 ·150 
560 ·170 
561-151 
561· 76 
561- 75 
560- 26 
560 - 27 
561 - 25 
561 -186 
561· 26 
561-187 
554 - 54 
555 -173 
557 -170 
557 ·171 
554· 75 
555 -174 
554 ·160 
557· 48 
560· 28 
559 - 72 
562 - 32 
546- 61 
546· 62 
546· 63 
612-105 
555· 24 
555· 25 
547 -105 
233- 28 
547-132 
547-187 
547·133 
260· 2 
260· 1 
260· 3 
260· 4 
613- 47 
260- 5 
260- 6 
260· 7 
613- 87 
562-124 

1009· 86 
1009- 39 
1008-113 
1008- 33 
1012- 8 
1001 - 37 
258 ·148 
258~150 

1506 - 32 
1528- 4 

• 151 - 8 
1506· 33 

• 151· 8 
1506· 35 

• 151· 8 
1506 - 37 

• 151- 8 
612· 93 
612- 86 
612· 83 
612 - 87 

"612- 96 
556· 66 
556- 67 
556· 69 
556· 70 
556· 71 
556- 72 
556· 73 
556 - 74 
259 ·168 
596·111 
596·112 

Arranged alphanumerically from left to right. 

MN6040B 
MN6050 
MN6051 
MN6052 

MN6053 

MN6060 
MN6070 

MN6080 
MN6091 

MN6092 

OM2oo 
OSI5022 

596-113 
562 -119 
562 ·120 
557· 13 
562·121 
557· 14 
562-122 
559 ·120 
556-168 
562 ·123 
556·113 
557- 15 
562 ·125 
557· 16 
562 ·126 
554· 19 
558· 8 

SL3145 
SL3146 
SL3183 
SL354 
SL355 
SL360 
SL362 

SL414 
SL415 
SL424 
SL425 
SL432 
SL437 

SL440 

Photo Therm 

PT·l07 613-156 SL442 

Plessey 
Semiconductors 

SL447 
SL448 
SL449 
SL451 
SL456 
SL457 
SL510 
SL511 
SL521 

ECL·ARRAY 

ILL·ARRAY 
MN9102 
MP3802 
NOM201 
NOM202 
NOM204 
NOM401 
RTL·ARRAY 

SL1001 
SLloo1A 
SUOO1B . 
SL.1020 
SL1030 
SL1205 
SL1310 
SL1327 
SL1495 
SL1496 
SL1521 

SL1522 
SL1523 
SL1550 
SL1595 
SL1596 
SU600 

SL1610C 
SU611C 
SL1612C 
SL1613C 
SL1620C 
S11621C 
SL1622C 
SL1623 
SL1626 
SL1630 
Sl1640 

SL1641 

SL1696 
SLF96 
SL301 
Sl3018 
SL3018A 
SL303 
SL3045 
SL3046 
SL305 
SL3081 
SL3082 
SL3083 
SL3086 
SL3118 
SL3118A 
SL3127 

258· 40 
612·161 
258- 41 
260· 16 
330· 10 

1001 - 1 
1001· 2 
1001 - 3 
1001 - 4 
258 - 42 
612 -163 

SL525 
SL530C 
SL541 
SL550 

598 • 7 t SL560 
612.108. SL571 
612-109 51.600 
591:1· i:I' SL610C 
546- 76 SL611C 
546 - 71 SL612C 
557 ·173 SL613C 
560· 32 
613-179 
612-110 
546 -135 

• 118- 10 
546·138 

SL620C 
SL621C 
SL622C 
SL623C 

546 -139 SL624C 
546- 72 
613-180 
612-111 

• 121· 15 
• 121· 16 
• 121 - 17 

546· 73 
546 - 74 
546- 75 
546 -125 
545· 17 
545- 13 
545· 18 

• 121 - 14 
• 121- 14 

545 -129 
612-112 

• 121 - 14 
612·113 

• 121· 14 
612-124 
612·125 
547 - 23 
547 - 60 
547· 61 
547 - 49 
547 ·134 
547 ·136 
547 - 75 
548· 19 
548- 27 
547 ·161 
547-137 
547· 62 
547 - 63 
547 ·176 

SL630C 
SL640C 
SL641C 
SL645C 
SL650 

SL651 

SL652 
SL660 
SL662 
SL664 
SL665 
SL680 
SL702C 

SL748 
SL758 
SL901 
SL917 
SL918 
SN76544 
SP10100 
SP10101 
SP10102 
SP10103 
SP10104 
SP10105 
SP10106 
SP10107 
SP10109 
SP10l10 
SP10111 
SP10112 

547 -138 
547-139 
547 -162 
547 - 51 
612-127 
547 - 24 
547· 25 

• 119· 7 
554-161 
555· 26 
554 -162 
555- 27 
561 - 77 
554- 71 
561 - 78 
561 -188 
558'- 71 
613 -163 
615- 78 

• 132- 7 
611- 13 
614· 83 
616- 26 
616- 27 
616- 28 
560-145 
561 ;,89 
561·190 
559· 16 
559· ·17 
546-131 

• 118- 9 
546·133 
546 ·141 
546- 64 
546· 65 

,546 -122 lo·'·o·~"""tl'l!!'! 

546- 66 
546 ·132 

• 119· 16 
546· 67 
546· 69 
546· 70 
546 ·124 
546 -134 
545· 15 
545· 12 
545- 16 
554- 86 
559· 41 
554 - 72 
554· 84 
559· 42 
545-127 
612-106 
612 ·107 
615-

c

118 
597- 63 

t 131 '- 16 
597· 60 

1131- 16 
596· 50 
557 ·127 
557 ·128 
557 ·129 
557 ·130 
612·139 
568 - 53 
581- 53 
582· 50 
557 ·172 
560- 29 
560- 30 
560· 31 
561· 27 
217· 51 
217· 91 
217·108 
217· 99 
216·167 
217 - 81 
217- 44 
217· 7 
217· 71 
217· 20 
217· 32 
217· 59 

2155 
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Plessey SP1664B 220· 65 SP8646B 259· 97 SP8751M 259 -138 OAC·02BC .. 913 DAC·l00A 321 - 90 

Semiconductors SP1665B 220- 66 SP8646M 259 - 98 SP8752B 259 -139 322· 54 321· 91 

(cont'd) 
SP1666 220- 51 SP8647 596 -186 SP8760 596- 68 DAC-02CC * 913 DAC·l00B * 950 
SP1667B 220- 52 SP8647A 259 - 99 SP8770B 259 -146 322· 57 321 - 92 

':16 - '174 
SP1668 220 - 85 SP8647B 259 -,00 SP8771B 259 -147 DAC-02DD .. 913 321 - 93 SP10113 
SP1669 220- 86 SP8647M 259-101 322- 61 DAC·100c * 950 SP10114 218-175 SP8772B 259 -148 

SP10115 219- 11 SP1670B 220- 42 SP8650A 259-112 SP8790 596- 4 DAC-03 * 911 320 ·108 

SP10116 218 ·176 
SP167-1B 220- 4:l SP86508 259 -113 SP8790A 259 -152 * 913 320 -109 

SPiOi ;, 2j7~~51 
I SP1672B 220 - 56 SP8650M 259 -114 597· 5 DAC-03AD * _645 DAC·100D .. 950 

SP10118 217 -129 
I SP1673B 220· 57 SP8651A 259 -115 SP8790B 259 -153 * 913 320 ·110 

SP10119 217 ,118 I SP167" 
220· 60 SP8651B 259 ·116 597· 6 321 - 78 320 ·111 

SP10121 2~7-140 
SP1675B 220· 61 SP8651M 259·117 SP8790M 259 ·154 DAC-03BD * 645 DAC·12 * 930 

SP10123 216-115 
SP1690B 220 - 47 SP8652A 259 ·118 597 - 7 .. 913 DAC·l2A * 930 

258 -156 SP86528 259-119 SP8794A 259 -156 321 - 80 323 - 90 SP10124 218 -159 
SP1692B 220 -100 SP8652M 259 ·120 597 - DAC-03CD * 911 OAC-12B • 930 SP10125 218 -145 1 
SP4020 259 -133 SP8655A 259 -129 SP8794B 259 -157 * 913 323 - 91 SP10128 216.110 
SP8505 259 - 55 SP86558 259 -130 597 - 2 321 - 82 DAC·12E * 930 SP10129 219 - 16 
SP8515 259 - 56 SP8655M 259 -131 SP8794M 259 -158 DAC-03DD * 645 DAC·12F * 930 SP10130 217 -160 
SP8600A 258 -174 SP8657A 259 -125 597- 3 * 913 323 - 92 SP10131 216-131 
SP8600B- 258 -175 SP8657B 259 -126 SP8920 596·114 321 - 84 323- 93 SP1-0133 217 -169 
SP8600M 258 -176 SP8657M 259 -127 SP8921 596 -115 DAC-04 .. 916 DAC·20 .. 931 

SP10134 218 - 9 SPA601A 258 -177 SP8659A 259 -121 SP8922 !'\96 -116 DAC-04AC * 916 320· 46 
SP10135 216 -154 

SP8601B 258 ·178 SP8659B 259 -122 SP8923 596 -117 322 - 42 , 116- 18 
SP10136 216 - 59 

SP8601M 258 -179 SP8659M 259 ·123 TAA570 561 - 79 DAC-04BC * 916 • 126, 17 
SP10137 216- 73 

SP8602A 258 -157 SP8660A 259 - 71 TAA661 557 - 91 322 - 43 DAC·20A * 931 SP10138 216 - 65 
SP86028 258 -158 SP8660B 259 - 72 561 - 80 DAC-04CC .. 916 320- 44 

SP10140 218 - 43 I ;:::~;~ 258 -159 

I;~': 
2'59 - 73 I TIl.,,,, 557 92 :l:n- 46 DAC·2OC * 93·1 SP10141 218 - 127 

258 -160 259 - 75 561 - 81 IDAc-04DD * 916 320-
471 SP10142 218· 33 

SP8603B 258-161 SP8666B 259- 76 TBA435 602 124 322 - 51 DAC·20E * 931 SP10144 218 - 64 
SP8€03~,..4 258 -162 SP86678 259- 77 T8A440 561 -~9' I).C-05 • 913 320- 45 

1012 - 17 
SP8604A 258 -163 SP8670A 259 - 29 560- DAC-05A * 913 DAC·30 * 930 TBA520 33 SP10145 218- 29 SP8604B 258 -164 SP8670B 259 - 30 TBA530 560- 34 322 - 55 DAC-30A • 930 SP10148 218 - 39 SP8604M 258 -165 SP8670M 259- 31 DAC-05B .. 913 322 - 79 TBA540 560- 35 SP10l60 219 - 40 SP8607A 258 -166 SP8671A 259 - 32 TBA550 322 - 58 DAC-30B .. 930 561 - 28 SP10161 216 - 92 SP8607B 258 -167 SP8671B 259 - 33 DAC-05C * 913 322 - 80 TBA560 560 - 36 SP10162 216 - 83 .SP8607M 258 -168 SP8671M 259 - 34 TBA625A 601 322 - 62 DAC-30E * 930 27 SP10l64 216 - 94 SP86138 258 -180 SP8672A 259- 35 TBA6258 603 - OAC-05E • 913 322- 81 34 SP10165 219 - 25. SP8613M 258-181 SP8672B 259- 36 TBA625C 603-113 322 - 56 DAC-30F .. 930 

SP10171 216 -106 SP861dB 258 -182 SP8672M 259- 37 TBA673 612 -128 DAC-05F * 913 322 - 84 
SP10172 216· 99 SP8614M 258 -183 SP86758 259· 41 TBA750 557· 93 322 - 59 DAC·76 • 935 SP10173 218 - 16 SP8615B 258 ·184 SP8675M 259 - 42 561 - 82 DAC-05G .. 913 321 - 46 
SP10174 218-103 SP8615M 258 ·185 SP8676B 259· 43 TBA800 555 - 28 322- 65 324· 39 
SP10175 217 -187 SP8616B 258 -186 SP8676M 259 - 44 560 ·146 DAC·06 * 916 • 116· 

18 TBA920 SP10176 216 -142 258 -190 SP8677B 259- 45 560 -147 DAC-06A * 916 • 126-
14 T8A940 SP1C178 216 - 51 SP8617B 258-191 SP8677M 259- 46 TBA950 322· 44 DAC·76B .. 935 560 -148 SP10179 216 - 35 SP8619B 258 -192 SP8685 '596 -187 TBA990 560 - 37 DAC-06B • 916 321 - 47 

SP10180 216 - 10 SP8620A 258 -194 SP8685A 259 -102 TCA270 322· 47 DAC·76C * 935 561 -192 SP101131 2
'
6 - 21 SP86208 259 - 2 SP86858 259 -103 TCA800 560 38 DAC.()6C • 916 321 - 48 

SP10210 217 - 2~ SP8620M 259 - 3 SP8685M 259 -104 TDA440 322 - 49 DAC·76D 321· 49 561 -193 SP10211 217 - 33 SP8621A 259- 4 SP8690 596 -188 TTL·ARRAY 612 -162 DAC-06E • 916 DAC-76E * 935 
SP10212 217 - 60 SP8621B 259 - 5 SP8690A 259 -105 322 - 45 321 - 50 
SP10216 218 -177 SP8621M 259· 6 SP8690B 259 - 106 DAC-06F • 916 DAC·86 * 935 
SPi023, 2H3 132 SP8622B 259 - 7 SP8690M 259 -107 Precision 

J~~ - 48 324· 4U 
SP10501 217 - 92 SP8622M 259- 8 SP8695 596 -189 Monolithics, Inc. DAC-06G * 916 598· 39 
SP10502 217 -109 SP8627 259 -142 SP8695A 259 -108 322 - 50 I DAC-87 .. 935 
SP10504 2Hi-168 SP8628 259 ·143 SP8695B 259 ·109 CMP-01 * 902 DAC-08 • 919 598 - 40 
SP10505 217· 82 SP8629 259 -144 SP8695M 259 -110 549· 3 321· 10 DAC-87C .. 935 
SP10506 217 - 45 SP8630A 259- 57 SP8720 258 -170 , 126- 8 11 116- 14 321: 51 
SP10507 217- 8 SP8630B 259 - 58 596 -155 , 126- 9 11 116· 18 322 - 76 
SP10514 218 -178 SP8630M 259 - 59 SP8725 596 ·156 CMP-01C * 902 11 126- 7 DAC-87E .. 935 
SP10515 219 - 12 SP8631A 259 - 60 SP8735B 259 - 38 549 27 11 126- 11 321· 52 
SP10516 218 -179 SP8631B 259 - 61 SP8736B 259· 39 CMP-olE * 902 11 126- 12 322 - 77 
SP1051? 217 -152 SP8631M 259 - 62 SP8740 596 -164 549 - 4 '126 - 13 000562 * 957 
SP10518 217 -131 SP8632A 259 - 63 SP8740A 259- 15 CMP-02 

• 906 11 126- 15 LM148 * 864 
SP10519 217 -119 SP8632B 259- 64 SP8740B 259 - 16 549 - 1 • 126- 16 MAT-01 * 887 
SP1052 1 217 -141 SP8632M 259· 65 SP8740M 259 - 17 • 138- 7 DAC-oSA ,. 919 547 - 26 
SP10524 218-160 SP8634B 259- 66 SP8741 596-167 CMP-02C • 906 321· 3 

1 
547 - 41 

SP10525 218 ·146 SP86358 259- 67 SP8741A 259 - 22 549 - 26 DAC-08C ,. 919 11 129- 1 
SP10531 216 -133 SP86368 259 - 69 SP87418 259 - 23 CMP·02E • 906 321 - 23 MAT·01A • 887 
SP10533 217 170 SP86378 259· 70 SP8741M 259· 24 549 - 2 DAC-08E • 919 547· 27 
SP10535 216 -155 SP8640 596 -181 SP8743 596 -172 DAC-Ol * 909 321 - .17 547 - 42 
SP10536 211')· 60' SP8640A 259 - 85 SP8743B 259· 50 320- 25 IDAC-oSH • 919 MAT·01F * 887 
SP10537 216 - 74 SP8640B 259·- 86 SP8743M 259 .. 51 11 126- 10 ! 321 - 4 547· 28 
SP1404 346 - 44 SP8640M 259 - 87 SP8745 596 -165 DAC-olB * 909 ! DAC·10 • 929 547 - 43 
SP1406 346 - 45 SP8641 596 -182 SP8745A 259 - 18 320- 26 DAC·10A * 929 MAT-01G .. 887 
SP16F60 220- 76 SP864i_A 259 - 88 SP8745B 259 - 19 DAC·01C .. 909 321 -100 547 - 29 

259 -193 SP8641B 259· 89 SP8745M 25-9· 20 320- 27 DAC·l0B * 929 547 - 44 
SP1648 597 - 13 SP8641M 259 - 90 SP8746 596 -168 DAC-01D .. 909 321 -101 MAT-01H .. 887 
SP16488 220 103 SP8642 596 -183 SP8746A 259 - 25 320· 31 DAC·10E • 929 MUX-08 .. 958 
SP1650B 220- 96 SP8642A 259 - 91 SP8746B 259· 26 DAC-01E .. 909 321 -102 MUX-08A ~ 958 
SP1651B 220- 97 SP8642B 259 - 92 SP8746M 259· 27 DAC-01F .. 909 DAC-l0F .. 929 315 - 19 
SP1658 220- 90 SP8642M 259 - 93 SP8748 596 -173 320· 28 321 -103 MUX-08AO .-958 

597 - 14 SP8643 596 -184- SP8748B 259: 52 DAC-01H * 909 DAC·100" .. 950 MUX-G8a .958 
SP1660B 220- 77 SP8643B 259 - 94 SP8748M 259· 53 320 - 29 11 126- e 315 - 29 
SP1661B 220- 78 SP8643M 259 - 95 SP8750B 259 -135 DAC-02 * 913 11 126- 9 MUX-08BO * 958 
SP16628 220- 70 SP8SdS 596 -185 SP8750M 259 -136 DAC-02AC .. 913 ! 11 126- 10 MUX-08E .. 958 
SP1663B 220- 71 I SP8646A 259 - 96 SP8751B 259 -137 322 - 53 IDAC'l00A * 950 315 - 20 I 

I I 

11 Indicates page number in Application Note Directory_ 
• Indicates additional data is provided on the page noted_ 
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PRODUCT INDEX 
Device Pa9e-Une Device Page-Line Device Page-Line Device Page-Line Device Page-Line Device Page-Line 

Precision OP·04A * 844 OP-12F 570 - 6 PM257 * 882 SSS1508A-8 320 - 54 
f' 

AM2911C 257 - 22 

Monolithics, Inc. 588 - 34 Op·12G * 858 579 - 10 SSS1558 • 844 OP.Q4C * 844 
1507 - 47 

(cont'd) - 572 - 6 PM257A • 882 589 - 45 AM2911M 257 - 23 
588 - 52 OP·14 • 1144 PM308 583 - 48 SSS562 • 955 OP·04E • M4 

1507 - 48 

MUX.Q8EO • 958 
564 - 52 PM308A 571 - 4 SSS562A • 955 AM2918C 237 -108 

MUX·08F * ,958 
588 - 35 588 - 53 PM355 • 871 SSS562A/BCD • 930 

OP·05 • 849 
1507 -126 

315 - 30 11 126 - 15 585 - 23 • 955 AM2918M 237-109 
566 - 76 

MUX.Q8FO • 958 
OP·14A • 844 PM355A • 871 ' 322 - 88 1507 -127 

MUX·16 .·959 
570 55 588 - 36 573 - 5 SSS562A1BIN • 930 HA4741-2 593 - 3 

11 116- 14 Op·14C • 844 PM356 • 877 • 955 
1,0 

• 961 11 116- 15 
HA4741-5 593 - 44 

MUX-16A • 959 OP.Q5A • 849 
589 - 2 585 - 32 323 - 18 LF155 564 - 79 

• 961 566 - 51 OP·14E • 844 PM356A • 877 SSS562ABIN • 955 578 - 31 

316 - 8 569 - 42 
588 - 37 573 - 25 SSS562BCD • 930 LF155A 573 - 8 

MUX-16AO • 959 OP-05C 566 - 87 
OP·15 • 871 PM357 '" 882 SSS562BIN • 930 LF156 578 - 52 

i 

• 961 572 - 23 
,564 - 77 585 - 41 SSS562K/BCD • 930 LF156A 573 - 26 

MUX-16B • 959 OP-05E 566 - 56 
11 116- 18 PM357A • 882 " 955 LF157 579 - 11 

316 - 11 570 - 56 
OP-15A • 871 573 - 43 322 - 90 LF157A 573 - 44 

MUX-16BO * 959 OP.Q7 • 853 
570 - 21 PM4136 • 864 SSS562K/BIN • 930 LF255 578 - 32 I 

MUX-16E • 959 566 - 82 
OP-15B • 871 593 - 58 • 955 LF256 578 - 53 

316 - 9 569- 22 
571 - 47 PM4136C • 864 323 - 20 LF257 579 - 12 

MUX-16EO • 959 11 116- 16 
OP·15C • 871 594 - 41 SSS562S/BCD • 930 LF355 585 - 24 

MUX·16F * 959 11 116- 17 
576'- 27 PM725 • 849 • 955 LF355A 573 - 9 

MUX·16FO • 959 OP.Q7A • 853 
OP-15E • 871 572 - 21 322 - 86 LF356 ' 585- 33 

MUX-24 * 960 566- 57 
570 - 22 PM725C 576 - 7 SSS562S/BtN • 930 

LF356A 573- 27 

MUX-24A • 960 569 - 8 
OP-15F • 871 PM741 • 839 '\' 955 LF357 585- 42 

314 - 76 OP.Q7C * 853 
571 - 48 564-- 32. 323 - 16 LF357A 573- 45 

MUX·24AO • 960 
566- 92 

OP-15G • 871 581 - 6 SSS562SBIN * 955 LH101 581 - 16 

MUX-24B • 960 · 569- 44 
576- 28 PM741C • 839 SSS725 • 849 

U-;l201 584- 31 

314 - 84 OP-07D * 853 
OP-16 * 877 583 - 12 566 - 74 LM101 581 - 21 

MUX-24BO • 960 
569 - 45 

11 116- 18 PM747 * '844 571 - 17 LM101A 564- 13 

MUX-24E • 960 OP-07E * 853 
OP-16A • 877 590 - 13 11 116- 14 575 - 25 

314· 77 566- 83 
570 - 23 PM747C • 844 SSS725A 566- 58 LM104 610- 71 

MUX-24EO. • 960 
569 - 26 

OP-16B • 877 591 - 3 569 - 33 LM105 610- 6 

MUX·24F • 960 OP.Q8 • 858 
571 - 49 REF.Ql • ,890 SSS7258 566 - 75 LM106 549- 14 

314 - 85 566 -148 
OP-16C * 877 • 894 571 - 21 LM107 574 - 58 

MUX-24FO • 960 
OP.Q8A • 858 

576· 29 614 -163 SSS725C 566 - 88 LM108 566 -151 

MUX-28 • 961 
569- 40 

Op·16E • 877 11 126 - 15 572· 24 574 - 14 

MUX-28A • 961 I OP-Q8B • 858 
570 - 24 

I 
REF-alA .·890 SSS725E 566 - 59 LM108A 570 - 45 

315 - 80 570- 7 IOP-16F * 877 • 894 571 - 16 LM109H 60i - 28 

IWUX-28AO I !et OP-08C * 858 
571 - 50 I 614 -165 SSS741 

• 839 
LM109K 601 - 75 ,-'" ~ 

MUX·28B • 961 
572 - 7 

OP-lbG * 877 

I 
AEF-IJ1C • 890 564 - 33 dJ.l11 549 - 43 

315 - 83 OP-08E • 858 
576 - 30 614 -166 574·- 40 LMl18 565- 80 

MUX-28BO • 961 
569- 41 

OP-17 • ·882 I REF.Q1D • 890 577 - 11 577- 50 

MUX·28E • 961 
OP-08F • 858 

11 116- 18 614 -167 SSS741B • 839 
LM124 567-138 

315 - 570 - 8 
OP·17A * 882 I REF-<l1E * 890 577 - 0 593 - 33 

81 
MUX-28EO • 961 

OP-08G • 858 
570 - 27 614 -168 SSS741C • 839 

LM129 614 -135 

MUX·28F * 961 572 - 8 
OP-17B • 882 REF.Q1H * 890 582 - 33 LM139 552 - 56 

315 - 84 OP·09 • 864 
571 - 53 614 -169 SSS741G • 839 

LM148 593 - 17 

MUX-28FO • 961 
OP-09A • 864 

OP-17C * 882 REF.Q2 • 894 577 - 12 LM149 593 - 21 

MUX-88 * 962 592, 25 
576 - 33 614 -118 580 16 LM199 614 -137 

MUX-88A • 962 
OP-098 * 864 

OP-17E • 882 615 -131 SSS747 * 844 
LM199A 614 -140 

315 - 592 - 34 570 - 28 11 138- 7 588 - 45 LM201 584 - 35 
21 

MUX-88AO OP-09j: .. 864 
OP-17F • 882 • 138- 8 SSS747B • 844 

LM201A 575 - 26, . 

• 962 
MUX·88B • 962 

592· 26 
572 - 4 REF.Q2A * 894 589 - 23 LM204 610- 72 

OP-09F • .864 
Op·17G • 882 614 -119 SSS747C .. 844 LM205 610- 7 

315 - 31 
MUX-88BO 592 - 35' 

576 - 34 615 ·132 589 - LM206 549- 15 
* 962 

42 

MUX-88E OP-10 • 857 
PM108 * 858 REF.Q2C * 894 SSS747G' .. 844 LM207 574.- 59 

• 962 566 - 78 
566 -150 614 -120 LM208 574- 15 

315 - 22 589 - 43 

MUX-88EO 588 - 28 
574 - 12 615 -133 LM208A 570- 46 

• 962 11 112- 1 
PM108A * 858 REF.Q2D .. 894 LM209H 601- 29 

MUX-88F • 962 
Raytheon 

11 129- 1 
570 - 43 614 -121 LM209K 601 - 76 

315 - 32 PM1458 • 844 615 -134 Semiconductor ' LM211 
MUX·88FO • 962 

OP-l0A 566 - 79 
549- 44 

MUX-16F 588 - 29 
564 - 53 REF.Q2E * 894 LM216 585- 16 

316· 12 
OP-10C 566 - 90 

591 - 4 614 -122 . AM2900 1529 - 1 LM216A 576 - 23 
DP.Q1 • 837 588 - 38 

PM155 • 871 615 -135 AM2901AC • 224 -173 LM218 577 - 51 
571'- 19 

OP.Q1C OP-l0E 566 - 80 
564· 78 REF·02H • 894 

1507 - 17 LM224 567 -139 
* 837 

588 - 30 578 - 29 614 -123 AM2901AM 224 -174 594 - 57 
580 - 10 PM155A • 871 615 -136 1507 - 18 LM229 594 - 29 

OP-11 * 864 OP.Q1E * 837 573 - 4 SMP-81 • 899 AM2901C 224 -171 
OP-11A • 864 

LM239 553- 16 
574 - 34 PM1558 • 844 SMP-81E * 899 1507 - 15 LM248 594 - 20 

OP.Q1F 592 - 27 * 837 590- 14 SMP-81F • 899 
AM290Hy1 224 -172 

OP-l1B * 864 
LM2900 567 -177 

574 - 35 PM156 • 877 SMP81E 615· 68 1507 - 16 595 - 38 
OP.Q1G * 837 

592· 36 
O.P-11E * 864 

578 - 50 SMP81F 615 - 70 AM2902C 1507 - 28 LM2901 553 - 34 
580 - 11 

592 - 28 
PM156A • 877 SSS1408A • 919 AM2902M 1507 - 29 LM2902 567 -155 

OP.Q1H * 837 573 - 24 S5S1408A-6 • 919 AM2905 34' - 20 595 - 27 
OP-11F • 864 571 - 20 PM157 '. 882 320- 12 AM2905C 1507 -110 LM299 614 -138 

592· 37 
OP·02 * 839 579 - 9 SSS1408A-7 * 919 AM2905M 1507 -111 LM299A 614 -141 

OP-12 .. 858 
564 - 31 PM157A * 882 320- 36 AM2906 341 - 24 LM301A 580 - 36 
574 - 36 

566 -149 I 

OP-12A • 858 
573 - 42 I SSS1408A-8 • 919 AM2906C 1507 -112 LM304 610 - 40 

OP.Q2A * 839 PM208 574 - 13 

I 
320 - 53 AM2906M t507 -113 LM305 609 - 26 

569 - 38 
571 - 11 

OP-12B 
PM208A 570 - 44 S5S1458 * 844 AM2907 341 - 28 LM305A 610 - 18 

OP.Q2C * 839 • 858 
570 - 5 

PM256 • 871 564 - 54 AM2907C 1507 -114 LM306 550- 9 
574 - 37 

OP·12C '" 858 
578 - 30 589 - 44 AM2907M 1507 -115 LM307 580- 37 

OP·02E • 839 PM255A • 871 SSS1508A .. 919 AM2909C 257 - 20 LM308 583 - 49 
572 - 5 

571 ; 12 
OP·12E * 858 

PM256 • 877 SSS1508A-6 • 919 1507 - 45 LM308A 571 - 6 
OP-04 • 844 578 - 51 SSS1508A-7 • 919 I AM2909M 257 - 21 LM309H 601 - 30 

569 - 39 
588· 51 

OP·12F • 858 
PM256A .. 877 SSS1508A-8 * 919 I 1507· 46 LM309K 60~ - 77 

I 

--, !,.".",-.,~ 

~ 

Arranged alphanumencally framleft to nght. 
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Ie MASTER 
Device. Page-Une Page-line - Device Page-Line Device Page-Line i Device 

-R-a-y-t-h-e-o-n----- -R-C-75--'-5-0 ----3-3-'----8 -R-M-41-5-'----6-,-3--3-4 I R-M--S2-S--0----2-2-.9---7-9 

Semiconductor RC75154 335 - 40 616 - 141 RMS281 227 - 93 
( t'd) RC75324 344 - 13 11 126 - 19 RM8284 228 - 63 
con RC75325 344 - 44 RM4152 • 968 RM8285 230 - 51 

lM311 550 _ 42 RC754'50 144 - 107 I 611. 37 RM8290 229- 80 

lM316 585- 171 RC75451 344- 106 1 616- 171 RM8291 227- 94 
LM316A 576 _ 24 RC75452 345 - 21 RM4156 .. 971 RM9300 251 -106 
LM318 565- 81 RC75453 "145-120 592· 53 1025· 61 

LM324 

lM329 

lM339 
LM358 
LM3900 

lM399 
LM399A 
lM3999 
RC10144 

AC1414 
RC1437 
RC1458 

586- 20 I RC75454 345·186 I RM4194D 610-103 RM9304 223·112 

567 -140.1 RC8T09 234 67 1 RM4;94TK 610 - i06 RM9308 246- 88 
594 _ 58 331 . 60 RM4 ,95 608· 58 RM9310 229 ·135 
594- 30 RC8Tl0 237· 20 • 134- 14 RM9311 233· 69 
6" 1 "6 RC8T20 250 -185. RM4444 316- 28 RM9312 249 ·162 
.'+.., RC6200 253 ·145 599- 66 RM9316 226 - 6 

~~! ~ ~~ RC8201 253 ·151 AM4531 RM9322 247 ·150 
567 • 178 RC8202 253 ·122 AM4558 RM9341 224 - 38 
595. 39 AC8203 253 - 128 RM4559 RM9342 224,·108 
614 -139 AC6230 249 -157 RM9360 230 -125 
614-142 AC8231 250- 39 AM5330 AM9366 228·133 
614 _ 143 AC6232 249 -156 RM5340 RM9621 331- 16 

AC8233 247 -147 RM5500 RM9622 337- 39 
216 - 66 RC8234 248 • 148 AM551 07 A RV3302 553· 43 

1012-::!1 RC8235 248.154 RM55108A RV3403 567-174 
551 - 53 RC8241 244 _ 68 RM55109 RV3403A 594 - 32 
591 - 46 RC8242 244.175 RM55, ,0 595 - 25 

;~~ 5: AC6243 254-115 RM55150 RV4136 594- 43 

581 - 40 
590- 28 

• 974 
590- 30 

1012 - 85 
1012- 61 
1015- 63 
338- 6 
388 - 23 
334 - 14 
334 - 26 
331 c 9 

Device 

25LSi75M 
25LS181C 
25LS18,M 
25LS190C 
25LS190M 
25LS191C 
25LS191M 
25LS192C 
25LS192M 
25LS193C 
25LS193M 
25LS194AC 
25LS194AM 
25LS195AC 
25lS195AM 
25LS22 
25LS22C 

25LS22M 

25LS23 
25LS23C 

25LS23M 

l AC1468 
AC1489 
RC1489A 

RC8250 233 - 29 RM55154 RV41~7 567 -158 

331- 51 I RC8251 231-1451RM55324 I RV4151 613- 35 I 25LS240C 
335- 50 RC8252 231 -146 RM55325 616- 15 
335· 61 I'lf'A.,,,,n ??.I\ 1~A I'lUI;I;.41;fl 1.4.4 100 ":;1,, 111 ?51 S?40M . , ........... ""'''''' -- . . -- ..... _ .... ,-- ¥ • -~ 

1 RV415' 

~~5· "Ill 

344· 14 
344 - 43 

RC1556 585 - 49 RC6261 224 -145 RM55451 344-110 
• 968 RC155SA 560 - 2 AC6262 255· 21 , RM55452 345- 22 613- 36 25LS24iC 

RC2505 223 -182 AC8263 248 -159 RM55453 345-121 616· 18 
RC2506 223· 92 RC8264 248 -165 RM55454 345 -187 RV4156 • 971 25LS241M 

224 - 35 AC8266 248 - 22 RM555 600- 17 593 - 42 
RC3301 567 -117 RC8267 248 32 RM556 600- 91 RV4559 • 974 25LS2S1C 

595- 42 AC8270 252 - 83 RM702 568- 55 591· 19 25LS25HA 
RC3401 567 -109 -1025 - 73 575- 53 XA2207C 597- 39 25LS253C 

595- 48 RC827f 252· 95 RM709 577 - 19 XR2207M 597· 40 25LS253M 
RC3403 567 -172 1025 - 75 RM709A 572 - 22 XR2211C 596- 26 25LS257C 

595 - 23 RC8273 253 -139 RM710 549- 25 596 ·140 25LS257M 
RC3403A 594· 31 1028· 28 RM710A 549 - 5 598 - 99 25lS258C 
RC4131 580· 20 AC6274 253 -133 AM711 551 - 30 XR2211M 596 - 29 25LS258M 
AC4132 579 - 39 1026 - 24 RM711A 550- 52 596·141 25LS299C 
AC4136 594 - 42 RC8277 253 -164 RM723 609 - 78 598 -100 
RC4136C 595· 30 1028 - 17 AM725 572- 18 XR2567C 596 -147 25LS299M 
RC4137 567 -156 RC6280 229- 77 RM733 546- 78 596 -107 
AC4151 613 - 33 RC8261 227 - 91 RM741 581 - 7 XR2567M 596 -148 25LS373C 

616- 13 RC8284 228 - 62 RM747 590- 17 598 -108 25LS373M 
• 126- 19 RC6265 230- 50 RM748 581 - 30 2SLS299 • 302 25LS67OC 

RC4152 - • 968 RC8290 229 - 78 RM6T09 234 - 68 25LS138C 232 -199 
613- 36 I RC8291 227· 92 33' - 61 25LS138M 232 -200 25LS670M 
616- 16 RC9300 251 -105 I RM8Tl0 237 - 21 25LS139C 232 -155 

RC415e • 971 1025 - 60 RM8T20 250 -186 25LS139M 232 -156 26S1OC 
593 - 41 AC9304 223 -111 RM6200 253-146 25LS14 • 293 26S10M 

RC4194D 610- 98 RC9308 246· 89 RM6201 253 -152 25LS14C • 293 26S11C 
RC4194TK 610-100 RC9310 229 -134' RM8202 253 -123 223 -165 26S11M 
RC4195 608· 56 RC9311 233 - 68 AM8203 253 ·129 25LS14M • 293 29600 

• 134- 14 R09312 249 -159 RM6230 249 -160 223 -166 29600C 
RC4444 316 - 27 RC9316 228- 5 RM8231 250- 40 25LS15 • 295 

599· 85 RC9322 247-149 AM8232 249-161 25LS15C • 295 29600M 
AC4531 583- 33 RC9341 224 - 37 AM6233 247 -146 223 -127 
RC4556 591· 23 RC9342 224 -107 RM8234 248 -149 25LS15M • 295 29601 
RC4559 .. 974 RC9360 230 -124 AM8235 248 -155 223 -128 29601C 

591 - 16 RC9366 228 -132 AM8241 244 - 89 25LS151C 250- 10 
RC4739 591 - 26 RC9621 331 - 15 RM8242 244 -176 25LS151M 250· 11 29601M 
RC5330 1012- 51 RC9622 337 - 38 RM8243 254·116 25lS153C 249- 35 
RC5340 1012 - 42 RF8601 250-151 RM8250 233 - 30 25LS153M 249 - 36 29610 
RC5500 1015 - 64 RF6602 251· 27 RM8251 231 -147 25lS157C 247 -176 29610C 
RC555 600- 16 RF9601 250-152 RM8252 231 -146 25LS157M 247 -177 
AC556 600- 90 RF9602 251. 28 AM6260 224 ·139 25LS158C 248· 58 2961 OM 
RC702 568 54 Rll0144 218 - 67 RM8261 224 -146 25LS158M 248· 59 

581 - 54 1012- 24 AM8262 255 - 22 25LS160C 229 -161 29611 
RC709 584· 42 RM1514 551· 12 RM8263 248 -160 25LS160M 229 -162 29611C 
RC710 550- 15 RM1556 577- 32 RM8264 248-166 25LS161C 228 - 33 
RC711 552· 3 RM1556A 574- 26 AM6266 248· 23 25lS161M 228- 34 29611M 
AC723 609- 77 RM1558 590- 16 AM8267 248 - 33 25LS162C 230 - 4 
RC725 576- 8 RM2505 223 -183 RM8270 252 - 84 25LS162M 230· 5 29612 
RC733 546- 77 RM2506 223 - 93 1025 - 74 25lS163C 227 -168 29612C 
RC741 564 - 35 224 - 36 RM8271 252 - 96 25LS163M 227 ·169 

563 - 13 RM3503 567 ·173 1025 - 76 25LS170C 247 - 63 29612M 
RC747 591 - 7 593 - 50 RM8273 253 -140 1010- 48 
RC748 582- 51 RM3503A 593 - 5 1026 - 29 25lS170M 247 - 64 29613 
RC75107A 338- 5 RM4i31 574 ... 42 RM8274 253 ·134 1010- 49 29613C 
RC75108A 338- 22 RM4132 576- 51 1028 - 25 25LS174C 237 -197 
RC751 09 334 - 13 RM4136 593 - 59 RM8277 _ 253·165 25lS174M 237 -198 29613M 
AC75110 334- 27 RM4137 567 -157 1028 - 18 25lS175C 237 - 76 

11 Indicates page number in Application Note Directory . 
• Indicates additional data is provided on the page noted. 
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page-Line ~~_. Page-Une I 
237 - 77 
224 - 56 
224 - 57 
230- 91 
230 - 92 
228 ·101 
228 -102 
230 ·149 
230 ·150 
228,160 
228 -161 
252 - 18 
252- 19 
251 -130 
251 ·131 

29620 .,494 
29620C .. 1494 

1005 - 7 
29620M 

29621 
29621C 

29621M 

29622 
29622C 

29622M 

• 297 29623 
.. 297 29623C 

223 -175 
253 -106 29623M 

• 297 
223 - 176 29624 
253 - 107 29624C 

• 300 
• 300 29624M 

252 ·176 

• 300 29625 
252 • 177 29625C 

256 -1241 
332· 64 29625M 
256 125 
332- 65 29626 
256 -156 29626C 
332 - 32 
256-157 29626M 
332 - 33 
250 - 64 29627 
250- 65 29627C 
249- 74 
249- 75 29627M 
246 -129 
246 -130 29640 
246 - 96 29640C 
248· 97 

• 302 29640M 
252 -178 

• 302 29641 
252·179 29641C 
246 - 48 
246- 49 29641M 
247 - 86 

1010- 50 29642 
247 - 87 29642C 

iOl0· 51 
256 - 95 29642M 
256- 96 
256 - 97 29643 
256· 96 29643C 

.. 1494 

.1494 29643M 
1004· 16 
.1494 29645 
1004- 25 29645C 
.1494 
.1494 29645M 
1004- 18 
.1494 29647 
1004- 27 29647C 
.1494 
.1494 29647M 
1004· 77 
.1494 29660 
1004 -102 29660C 
.1494 
.,494 29660M 
1004 - ·79 
.1494 29661 
1004 -105 29661C 
.1494 
.1494 29661M 
1004 - 83 
.. 1494 29662 
1004 -107 29662C 
.1494 

*1494 
1005 - 34 
.1494 
.1494 
1005 - 10 
.1494 
1005 - 44 
.1494 
.1494 
1005 - 27 
.1494 
1005· 60 
.1494 
.1494 
1005 - 30 
.1494 
1005 - 67 
.1494 
.1494 
1005· 9 
.1494 
1005· 42 
.1494 
.1494 
1005 - 12 
*1494 
1005 53 
.1494 
.. 1494 
1005 - 29 
.1494 
1005 - 65 
.1494 
*1494 
1005 - 32 
.1494 
1005 - 72 
.. 1494 
.. 1494 
1006- 53 
.. 1494 
1006- 82 

*'494 
.. 1494 
1006 - 62 

*'494 
1006- 83 
.1494 
.1494 
1006- 77 
.1494 
1006- 88 
*'494 
.1494 
1'006- 78 
*1494 
1006· 93 
.1494 
.1494 
1006· 63 
.1494 
1006- 84 
.1494 
.1494 
1006- 79 
.1494 
1006- 94 
.1494 
.1494 
1003 - 95 
.1494 
1003 -118 
.1494 
.1494 
1003 -102 
.1494 
1004 - 4 
.1494 
.1494 
1003 - 78 

I 

.1494 29662M .1494 
1004· 87 1003 - 110 I 
.1494 29663 .1494 
1004·109 29663C .. 1494 

. 
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29663C 
29663M 

29693 
29693C 

29693M 

54HOO 
54HOl 
54H03 
54H04 
54H05 
54H10 
54Hll 
54H15 
54 H20 
54H22 
54H40 
54H74 
54LSOO 
54LSOl 
54LS02 
54LS03 
54LS04 
54LS05· 
54LS08 
54LS09 
54LS10 
54LS107 
54LS109 

54LS112 
54LS113 
54LS114 
54LS12 
S4LS122 

54LS123 

54lS125 
54LS126 
S4LS13 

S4LS132 

54LS136 
54LS138 
54LS139 
S4LS14 

54LS15 
54LS151 
54LS152 
54LS153 
54LS155 
54LSl56 
54LS157 
54LS158 
54LSl60 
54LS161 
54LS162 
54LSl63 
S4LS164 

54LS170 

54LS174 
54LS175 
54LS181 
54LS190 
54LS191 
54LS192 
54LS193 
54LS194A 
54LS195 
54LS195A 

1003 - 82 
.1494 
1003 -114 
.1494 
*1494 

250 -117 
1002 - 41 
1507 - 76 
*1494 

250-118 
1002 - 42 
1507 - 77 

241 -159 
242 -105 
242 -107 
226 - 45 
226-119 
241 - 55 
238 -151 
238 -190 
240 - 54 
240-178 
240 -129 
236-190 
241 -144 
242 - 82 
245 -159 
242 - 86 
226 - 29 
226 -105 
239 - 42 
239 - 95 
241 - 40 
236 - 54 
235 - 84 

235 -165 
235 -104 
235 -138 
241 - 94 

* 275 
250 -179 

* 275 
251 - 72 
225- 82 
225-114 

.264 
255 -135 

* 264 
255 -165 
244 -160 
232 -201 
232 -157 

* 264 
256- 2 
238 -182 
250- 12 
249 -142 
249- 37 
232 - 89 
232 -125 
247 -178 
·248- 61 
229 -163 
228 - 35 
230- 6 
227 -170 

• 272 
253 - 66 

1027 - 76 
247 - 59 

1010- 53 
237 -199 
237 - 78 
224 - 54 
230 - 93 
228 -103 
230-151 
228 -162 
252 - 20 

1026- 20 
251 -132 

Ie MASTER 1978 

54LS196 
54LS197 
54LS20 
54LS21 
54LS22 
54LS221 

54LS240 

54LS241 

54LS242 

54LS243 

54LS244 

54LS251 
54LS253 
54LS255 
54LS257 
54LS258 
54LS26 
54LS261 

54LS266 
54LS27 
54LS279 
54LS28 
54LS283 
54LS295A 
54LS298 

54LS299 
54LS30 
54LS32 
54LS33 
54LS365 

54LS367 

54LS368 

54LS37 
54LS373 . 

54LS374 
54LS377 

54LS38 
54LS386 
~LS395 

54LS40 
54LS42 

54LS43 

54LS44 

54LS51 
54LS54 
54LS55 
54LS670 

54LS73 
54LS74 
54LS75 
54LS76 
54LS77 
54LS78 
54LS83A 
54LS85 
54LS86 
54LS9O 

S4LS91 

S4LS92 

229 -102 
227 -116 
240· 39 
238 - 92 
240 -166 

* 275 
251 - 4 

* 279 
256 -126 
332 - 66 

* 279 
256 -158 
332 - 34 

* 282 
256 - 47 
340- 8 

* 282 
256 - 49 
340- 10 

* 279 
256 -180 
250- 66 
249 - 76 
232 -136 
246-131 
248 - 98 
242-180 

• 284 
223 -138 
244 -190 
245-111 
246 -184 
245 -163 
223 - 79 
252 - 43 
237-141 
248 -184 
252 -180 
239 -148 
245~ 29 
245 -190 

* 286 
225 -158 

* 286 
226 -176 

* 286 
225 -162 

* 286 
226-180 
242 - 12 

• 286 246- 50 

* 288 
* '288 

238 - 58 
242 -159 
244 -113 . 

* 291 
252 - 58 
240-112 

* 266 
231 -173 

* 266 
231 - 92 

• 266 
231 -112 
243 -170 
243 - 42 
243-168 
247 - 88 

1010- 88 
236 - 50 
236-176 
246 -155 
236-110 
246·118 
235· 45 
223- 75 
225- 21 
244 -109 

* 268 
229 - 45 

* 272 
253· 96 

1027 - 97 

• 268 231- 21 

54LS93 

54LS95 
54LS95B 
54ROO 
54R02 
54R04 
54R05 
54Rl0 
54Rl1 
54R112 
54R113 
54R114 
54R15 
54A181 
54R182 
54R20 
54R22 
54R40 
54R64 
54R65 
54R74 
54S240 

54S241 

548244 
5400 
5401 
5403 
5404 
5405 
5408 
5409 
5410 
5411 
5412 
54123 
54136 
54.145 
5415 
54150 
54151 
54152 
54153 
54154 
54155 
54156 
54157 
54158 
54159 
54160 
54161 
54162 
54163 
54164 

54165 

54166 

54170 

54174 
54175 
54180 
54181 
54182 
54190 
54191 
54192 
54193 
54194 

54195 

54198 

54199 

5420 
5421 
5422 
54255 
54283 
5437 
5438 

* 268 
227 - 47 

1026- 16 
251 ·181 
241 ·161 
246- 3 
226- 47 
226-121 
241 - 57 
238 -153 
235 -186 
235 -121 
235 - 29 
238 ·192 
224 - 62 
224 ·115 
240 - 56 
240 ·180 
240-131 
243 c 95 
243 -106 
236 -192 
256·139 
333· 3 
256 -169 
332 - 36 
256 -192 
241 -123 
242· 48 
242 - 50 
226· 9 
226 - 83 
239 - 22 
239 - 76 
241 - 20 
238 -120 
241- 81 
251· 54 

. 244 ·144 
232- 5 
238 -169 
250 -105 
249 -189 
249-.1.28 
249- 12 
233- 70 
232· 67 
232 ·107 
247 -151 
248 - 40 
233 - 85 
229-132' 
228- 7 
229 -188 
227 -146 
253 - 43 

1027· 78 
252 -199 

1027 - 39 
253- 19 

1027· 49 
247 - 38 

1010- 71 
237 -177 
237 - 52 
255 - 19 
224 - 33 
224 -109 

'230 - 70 
226· 80 
230 -122 
228 -'134 
251 -200 

1025 - 93 
251 -107 

1026· 12 
252-155 

1027 - 17 
252-141 

1027- 19 
240- 19 
238 - 75 
240-151 
232 -132 
223· 46 
241-194 
242 ·140 

5442 
5443 
5444 
5445 
5474 
5483 
5486 
74HOO 
74HOl 
74H03 
74H04 
74H05 
74HjO 
74Hl1 
74H15 
74H20 
74H22 
74H40 
74H74 
74LSOO 
74LSOl 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74lS10 
74LS107 
74LS109 
74LS11 
74LS112 
74LS113 
74LSl14 
74LS12 
74LS122 

74LS123 

74LS125 
74LS126 
74LS13 

74LS132 

74LSl36 
74LS136 
74LS139 
74LS14 

74LS15 
74LS151 
74LS152 
74LS153 
74LS155 
74LS156 
74LS157 
74LS158 
74LSl60 
74LS161 
74LS162 
74LS163 
74LS164 

74LS170 

74LS174 
74LS175 
74LS181 
74LS190 

'74LS191 
74LS192 
74LS193 
74LS194A 
74LS195 
74LS195A 
74LS196 
74LS197 
74LS20 
74LS21 
74LS22 
74LS221 

74LS240 

231 ·143 
231 - 84 
231 -104 
232· 32 
236 -156 
223 - 44 
244 - ,86 
241 -160 
242 -106 
242 ·108 
226 - 46 
226-120 
241 - 56 
238 -152 
238·191 
240 - 55 
240-179 
240 -130 
236-191 
241 ·145 
242 - 63 
245 -160 
242 - 87 
226 - 30 
226 -106 
239 - 43 
239 - 96 
241 - 41 
236 - 55 
235 - 85 
238 -138 
235 -166 
235-105 
235-139 
241· 95 

* 275 
250-180 

* 275 
251 - 73 
225- 83 
225-115 

* 264 
255 -136 

* 264 
255 ·166 
244-161 
232 ·202 
232 -158 

• 264 256- 3 
238 -183 
250- 13 
249 -143 
249 - ~8 
232 - 90 
232 -126 
247 -179 
248· 62 
229 ·164 
228 - 36 
230- 7 
227 -171 

• 272 
253 - 67 

1027 - 77 
247· 60 

1010- 54 
237 -200 
237· 79 
224 - 55 
230- 94 
228 -104 
230 -152 
228 ·163 
252- 21 

1026- 21 
251 -133 
229 ·103 
227 ·117 
240- 40 
238 - 93 
240-167 

• 275 
251 - 5 

* 279 
256 -127 
333· 2 

Arranged alphanumerically from left to right. 

74LS240 
74LS241 

74LS242 

74LS243 

74LS244 

74LS251 
74LS253 
74LS255 
74LS257 
74LS258 
74LS26 
74LS261 

74LS266 
74LS27 
74LS279 
74LS28 
74LS283 
74LS295A 
74LS298 

74LS299 
74LS30 
74LS32 
74LS33 
74L~5 

74LS366 

74LS367 

74LS37 
74LS373 

74LS374 

74LS377 

74LS38 
74LS386 
74LS395 

74LS40 
74LS42 

74LS43 

74LS44 

74lS51 
74LS54 
74LS55· 
74lS670 

74LS73 
74LS74 
74LS75 
74LS76 
74LS77 
74LS78 
74LS83A 
74LS85 
74LS86 
74LS90 

74LS91 

74LS92 

74LS93 

74LS95 
74LS95B 
74ROO 
74R02 
74R04 

336- 40 
* 279 

256 -159 
332- 35 
336- 41 

* 282 
256 - 48 
340 - 55 

* 282 
256 - 50 
340 - 57 

* 279 
256 -181 
250 - 67 
249 - 77 
232 -137 
248 -132 
248- 99 
242 -181 

* 284 
223 -139 
244-191 
245 -112 
246 ·185 
245 -164 
223 - 60 
252 - 44 
237 -142 

, 248 -185 
252-161 
239-149 
245· 30 
245-191 

* 286 
225 -159 

* 286 
226-177 

* 286 
225 -163 

.286 
226-181 
242 - 13 

* 288 
246- 51 

* 288 
238- 31 

*·288 
238· 59 
242-160 
244-114 

* 291 
252 - 59 
240-113 

* 266 
231 -174 

* 268 
231 - 93 

* 266 
231-113 
243-17l 
243- 43 
243 -189 
247 - 89 

1010- 89 
236· 51 
236 -177 
246 -156 
236-111 
246-119 
235 - 46 
223 - 76 
225 - 22 
244 -110 

• 268 
229 - 46 

* 272 
253 - 97 

1027· 98 

* 268 
231 - 22 

• 268 
227 - 48 

1026- 17 
251 -182 
241 -162 
246- 4 
226 - 48 

74R05 
74R10 
74Rll 
74R112 
74RH3 
74R114 
74R15 
74R181 
74R182 
74R20 
74R22 
74R40 
74R64 
74R65 . 
74R74 
74S240 

74S241 

74S244 
7400 
7401 
7403 
7404 
7405 
7408 
7409 
7410 
7411 
7412 
74123 
74136. 
74145 
7415 
74150 
74151 
74152 

.74153 
74154 
74155 
74156 
74157 
74158 
74159 
74160 
74161 
74162 
74163 
74164 

74165 

74166 

74170 

74174 
74175 
74180 
74181 
74182 
74190 
74191 
74192 
74193 
74194 

74195 

74198 

74199 

7420 
7421 
7422 
74255 
74283 
7437 
7438 
7442 
7443 
7444 
7445 
7474 

226-122 
241- 58 
236 -154 
235 -167 
235-122 
235 - 30 
238 -193 
224- 63 
224-116 
240- 57 
240-181 
240-132 
243- 96 
243 -107 
236 -193 
256-140 
333- 4 
336 - 37 
256-t70 
332- 37 
336- 39 
256 -193 
241-124 
242- 49 
242- 51 
226- 10 
226- 84 
239- 23 
239- 77 
241- 21 
238-121 
241- 82 
251 - 55 
244 -145 
232- 6 
238 -170 
250-106 
249 -190 
249 -129 
249-.,.13. 
233- 71 
232- 71 
232-108 
247-152 
248- 41 
233- 86 
229 -133 
228- 8 
229 -189 
227 -147 
253- 44 

1027 - 79 
252-200 

1027 - 40 
253- 20 

1027 - 50 
247 - 39 

1010- 72 
237 -178 
237 - 53 
255 - 20 
224 - 34 
224-110 
230- 71 
228- 81 
230 -123 
228 -135 
251-201 

1025 - 94 
251 -108 

1026- 13 
252 -156 

1027 - 18 
252 -142 

1027 - 20 
240- 20 
238- 76 
240 -152 
232 -133 
223 - 47 
241 -195 
242-141 
231 -144 
231 - 85 
231 -105 
232 - 3a 
236 -157 

2159 
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7483 
7486 
9LSOOC 
9LSOOM 
9LS01C 
9LS01M 
9LS02C 
9LS02M 
9LS03C 
9LS03M 
9LS04C 
9LS04M 
9LS05C 
9LS05M 
9LS08C 
9LS08M 
9LS09C 
9lS09M 
9LS10C 
9LS10M' 
9LS107C 
9LS107M 

,!9LS109C 
9LS109M 

. ' 9LS11C 
9lS11M 
9LS112C 
9LS112M 
9LS113C 
9LS113M 
9LS'14C 
9LS114M 
9LS12C 
9LS12M 
9LS122 
9LS122C 

9LS122M 

IlLSl23 
9LSl23C 

9LS123M 

9LS125C 
,9LS125M 
9LS126C 
9LSi26M 
9LS13 
9LS13C 

9LS13M 

9LS132 
9LS132C 

9LS132M 

9LS136C 
9LS136M 
9LS138C 
9LS138M 
flLS1:39C 
9LS139M 
9LS14 
9LS14C 

9LS14M 

2160 

9LS160C 
QI1: 1 60M 

223 - 45 I 9~~;61~' 
244 - 87 
241 -142 I 9LS161M 

I 9LS162C 
241 --143 ! 9LS162M 242· 80 
242 - 81 I 9LS163C 

245- ' 57 i 9LS163M 

245 -158 I 9LS164 

242· 84 
I 9LS164C 

242 - 85 
226 - 27 
226 - 28 

9LS164M 

226 -103 
226 ·104 

9LS170C 
239· 40 

9LS170M 
239· 41 

9LS174C 
239· 93 

9LS174"A 
239- 94 

9LS175C 
241· 38 

9LS175M 
241 - 39 

9LS181C 
236 -- 52 

9LS181M 
236 - 53 nlC' .. t''''',.... 
235· 82\ ;~~~~~~ 
235· 839LS191C 
238-135 '" "." ... 
238 -136 ~~~;~~~' 
235 -163 9LS192M 
235 • 164 9LS193C 
235 -102 9LS193M 
235 -103 9LS194AC 
235 ·134 
235 -137 
241- 92 
241· 93 

* 275 
.. 275 

250 -177 
.. 275 

250 -178 
• 275 

* 275 
251· 68 

* 275 
251 - 69 
225 - 80 
225· 81 
225 -112 
225 -11.3 

* 264 
• 264 

255 133 

* 264 
255 ·134 

* 264 
* 264 

255 -163 

* 264 
255-164 
244 -158 
244 ·159 
232 -197 
232-198 
2~2 -15:1 
232 -154 

,. 264 

* 264 
255 -197 

* 264 
255 -198 
238·180 
238 -181 
250 - 8 
250 - 9 
249 140 
249 ·141 
,249 - 33 
249 - 34 
232· 87 
232 - 88 
232 -123. 
232 ·124 
247·174 

1

9L5194AM 
9LS195AC 
9LS195AM 
9LS195C 
9LS195M 
9LSl96C 
9lS196M 
9LS197C 
9LS197M 
9LS20C 
9LS20M 
9LS21C 
9LS21M 
9LS22C 
9LS22M 
9LS221 
9LS221C 

9LS221M 

9LS240 

9LS24OC 

9LS24OM 

9LS241 

1

9L5241C 

9LS241M 

I 9LS242 
I 9LS242C 

I 
19L5242M 

, 9LS243 

9LS243C 

9LS243M 

9LS244 
9LS244C 
9LS244M 
9LS251C 
9LS251M 
9LS253C 
9LS253M 
9LS255C 
9LS255M 
9LS257C 

Page"line 

247-175 
248 57 
248 - 60 
229 -159 
229 160 
228 - 31 
228 - 32 
229 -208 
230 - 3 
227 166 
227 -167 

* 272 
* 272 
253· 64 

1027· 74 

* 272 
253 - 65 

1027 - 75 
247· 57 
247 - 58 
237-195 
237 -196 
237 - 75 
237 - 74 
224· 52 
224· 53 
""" on 

230- 90 
228 - 99 
223 -100 
230 ·147 
230 -148 
228 ·158 
228 -159 
252 - 16 
252 - 1"1 
251 ·128 
251 -129 

1026 - 18 
1026· 19 
229 -100 
229 -101 
227 -114 
227 ·115 
240· 37 
240 - 38 
238· 90 
238· 91 
240 -164 
240 ·165 

,. 275 

* 275 
250 ·198 

* 275 
251· 

* 279 
336- 36 

* 279 
• 332 - 62 

* 279 
332 - 63 

* 279 
336 - 38 

,. 279 
332· 30 

* 279 
332 - 31 

.. 282 

* 282 
340· 54 

,. 282 
340-

,. 282 

* 282 
340 - 56 

* 282 
340· 9 

* 279 
* 279 
* 279 
250· 62 
250 - 63 
249 - 72 
249 - 73 
232 -134 
232 ·135 
248 -127 

Device 

9LS257M 
9LS258C 
9LS258M 
9LS26C 

19L526M 
9LS261 
9LS261C 

I 

I 9LS261M 

l'lS266C 
9LS266M 
9LS27C 
9LS27M 
9LS279C 
9LS279M 
9LS28C 
9LS28M 
9LS283C 
9LS283M 
9LS295AC 
9LS295AM 
9lS298C 

9LS298M 

nl C'/·U·'\I'\I'· ... 

I 
"L."'~"""" 
9LS299M _ 
9LS30C 
SLS30:1r 
9LS32C 
9LS32M 
9LS33C 
9LS33M 
9lS365 
9LS365C 

9LS365M 

9LS366 
9LS366C 

9LS366M 

9LS367 
9LS357C 

9lS367M 

9LS368 
9LS368C 

9LS368M 

9LS37C 
9LS37M 
9LS373 -
9LS373C 
9LS373M 
9LS374 
9LS374C 
9LS374M 
9LS377 
9LS377C 
9LS377M 
9LS38C 
9LS38M 
9LS386C 
9LS386M 
9LS395 
9LS395C 

9LS395M 

9LS40C 
9LS40M 
9LS42 
9LS42C 

9LS42M 

9LS43 
9LS43C 

9LS43M 

Page-Une I Device 
j 

24812'I
9LS44C 

248 - 94 
248 - 95 9LS44M 
242 -178 
242179 9LS51C 

* 284 19L551 M 
* 284 9LS54C 

223 : '36 I 9LS54M 
* 284 

223 ·137 
244 ·188 
244 -189 
245 ·109 
245 ·110 
246 -182 
246 ·183 
245 -161 
245 -162 
223· 77 
223 - 78 
252 - 41 
252· 42 
237 -139 
248 -182 
237 ·140 
248 -183 

252 ·175 
239 ·146 

245· 27 
2~5 - 28 
245 -188 
245 -189 

* 286 
.. 286 
- 225 ·156 

* 286 
225 -157 

* 286 
* 286 . 

226 ·174 

* 286 
226 ·175 

• 286 
,. 286 
225 -160 

* 286 
225-161 

* 286 
* 286 
226 ·178 

* 286 
226 -179 
242 - 10 
242 - 11 

* 288 
* 288 
* 288 
* 288 
* 288 
,. 288 
,. 288 

• 288 
* 288 

242 ·157 
242 ·158 
244 -111 
244 ·112 

, 9LS55C 

1"S55M 9LS670C 
9LS670M 
9LS73C 
9LS73M 
9LS74C 
9LS74M 
9LS75C 
9LS75M 
9LS76C 
9LS76M 
9LSnC 
9LS77M 
9LS78C 
9lS78M 
9LS83AC 
9LS83AM 
~" ----" 

I 
i:lL::'I:I:'l,; 

9LS85M 
9LS86C 
9LS86M 
9LS90 
9LS9OC 

9LS90M 

9LS91 
9LS91C 

9LS91M 

9lS92 
9LS92C 

9l.S92M 

9l.S93 
9LS93C 

9LS93M 

9LS95BC 

9LS95BM 

93411AC 
93411C 
93411M 
93415AC 
93415C 
93415M 
93421AC 
93421C 
93421M 
93425AC 
93425C 
93425M 

Page-Une Device 

* 266 CA1391 
231 -110 CA1394 

* 266 CA1398 
231 -111 CA1458 
243 -168 I CA15" 243 -169 
243· 40 CA1558 
243 - 41 CA2002 
243 -186 CA201 
243 ·187 CA201A 
247· 84 CA207 
247· 85 CA208 

236· 48 CA208A 
236· 49 CA211 

236·174 CAll11 
236 -175 CA2111A 
246 ·153 CA224 

246 -154 
236 -108 CAl39 

236-109 CAl39A 

246 ·116 CAl70 

246"117 CA3001J 

235 - 43 
235 - 44 CA3001 

223· 73 
223 - 14 CA3002 
.-.~ -
,,:, - 19 1 
225· 20 
244 -107 CA3004 
244 -108 

* 268 CA3005 

* 268 
229· 43 

* 268 
229 - -44 

,. 272 

* 272 
253· 94 

1027· 95 

* 272 
253· 95 

1027 - 96 

* 268 
* 268 
231- 19 

* 288 
231· 20 

* 268 
* 268 

227· 45 

* 268 
227 - 46 
251 -179 

1026- 14 
251 -180 

1026· 15 
1012· 33 
1012 - 52 
1012- 68 
1015· 82 
1016- 5 
1016- 20 
1012· 27 
1012· 43 
1012 - 66 
1015· 88 
1016- 11 
1016- 21 

CA3006 

CA3007 

CA3008 

CA3008A 
CA301A 
CA3010 

CA3010A 
CA3011 

CA3012 

CA3013 
CA3014 

CA3015 

CA3015A 

CA3016 

CA3016A 

CA3018 

* 291 
• 291-

252· 56 

RCA Solid State 
Division 

CA3018A 
CA3019 
CA3020 

,. 291 
252· 57 
240 -110 
240-111 

* 266 
* 266 

231 ·171 

* 266 
231 -172 

* 266 
* 266 
231· 90 

* 266 
231· 91 

.. 266 

CA101 
CA101A 

CA107 
CA108 

CA108A 
CAllI 
CA124 

CA1310 
CA1352 
CAl39 
CA139A 

581 - 22 
564 - 12 CA3020A 
575 - 27 
574· 60 CA3021 
566 ·152 
574 - 16 CA3022 
570 - 47 
549 - 41 CA3023 
567 -135 
593 - 34 CA3026 
557 • 175 CA3028 
561 -195 
552· 58 
552 - 33 CA3028A 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted, 

page-Une Device 

560 -149 CA3028A 
560 -150 CA30288 
560- 39 
564 - 55 CA3029 
591 - 6 CA3029A 
347 - 5 CA3030 
590- 16 
555 30 CA3030A 
584· 36 
575 - "I CA_ 575· 2 
574 - 17 
570- 48 CA3033A 
549· 42 
561 - 83 
557· 94 
567 ·136 
594 - 55 
553- 18 
552 - 42 
561 -194 
545 - 48 

11 112· 2 
546· 79 

11 119· 5 
546· 80 
I::r--,. A .. 9 

11 118- 12 
546· 81 

it 118 - 11 

546· 82 
557· 50 
559- 10 

• 118· 11 
11 121- 18 

546· 83 
557 - 51 
559- 11 

• 118.· 11 
545 - 49 

• 122· 10 
581 - 57 

, 116· 20 
575 - 47 
584 - 18 
581· 58 

11 116- 20 
575 - 48 
546 - 84 

• 121 - 18 
546- 85 
557 - 52 

III 121 - 18 
11 121 - 19 
11 121· 18 

557· 95 
11 121 - 18 

568· 28 
582- 6 

11 117 - 1 
568 - 29 
575 - 55 
568 - 30 
582· 

'II 117· 
568· 31 

CA3035 

CA3036 
CA3037 
CA3037A 
CA3038 

CA3038A 

CA3040 
""A~"A. I...,MV .. ' 

CA3042 

CA3043 

CA3044 

CA3045 
CA3046 
CA3047 
CA3047A 

CA3048 

CA3049 

CA3050 
CA3051 
CA3052 

CA3054 
CA3058 

CA3059 

CA3060 

CA3060A 

575 - 56 CA30608 
547· 64 

'II 119 - 8 CA3062 
547 - 65 

11 119· 9 CA3064 
546· 86 CA3065 
554 -163 

11 117 - 15 CA3066 
546 - 87 CA3067 

11 117· 15 
546· 88 CA3068 

11 118- 14 
546 - 89 

11 118· 14 
546 - 90 

'II 118 - 14 
547 ·188 
545· 60 
557· 53 

CA307 
CA3070 
CA3071 
CA3072 
CA3075 

11 121· 19 CA3076 
545· 61' CA3078 

Page-Une 

11 118- 13 
545 62 

11 118- 13 
581 - 59 
575 49 
568· 32 
582 - 8 
568· 33 
575 - 57 
565· 12 
580· 41 

11 117- 2 
564 ·144 
580· 25 

11 117- 2 
546- 21 
546 -143 
560 ·200 
547· 76 
582- 2 
575· 50 
568· 34 
582· 9 
568· 35 
575 - 58 

11 118· 15 
!="r"" • '"'' 
561· 84 

'II 123 - 15 
557 ~ 97 
561 - 85 

11 123· 15 
557 - 98 
561· 86 
559 ·106 

11 123 - 14 
547 -140 
547 ·141 
580· 42 
564 ·145 
580 - 26 
545 - 5 
555 -175 
612· 2 

• 116- 19 
547 ·199 
559· 12 
548· 1 
548 - 2 
545 - 6 
555 -176 
547 -189 
616 - 29 

11 135 -' 12 
616 - 30 

11 132 - 9 
11 135 - 12 

545 -145 
545 -146 
567 - 39 
567 - 40 
592- 9 
592- 14 
592 - 17 
545 ·147 
567 - 41 
545 -148 
567· 42 
613 ·139 

.'135. 13 
559 ·107 
557· 99 
561 - 87 
560 - 40 
560· 41 

11 123- 19 
559· 18 
561 ·196 

'II 123· 18 
584· 
560 - 42 
560· 43 
560· 44 
557 -100 
561· 88 
557 - 54 
554 20 
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PRODUCT INDEX·' 
Device' Page-Une Device Page-Une Device Page-Line Device Page-Line Device Page-line Device Page-Line ----------------- ---~--~~------ ------------------ ------~---------- ----------------~ ------------------
RCA Solid State 
Division (cont'd) 

CA3078 

CA3078A 

CA3079 

CA308 
CA308A 
CA3080 

CA3080A 

CA3081 
CA3082 
CA30S3 
CA3084 
CA30S5 

CA3085A 
CA30S5B 
CA3086 
CA3088 

CA3089 

CA3090 
CA3090A 
CA3090AO 
CA3091 
CA3093 
CA3094 

CA3094A 

CA3094B 

CA3095 

CA3096 
CA3096A 
CA3097 
CA3098 

CA3099 

CA31 00 

CA3102 
CA311 
CA3118 
CA3118A 
CA3120 

CA3121 
CA3123 

566 -111 
567 - 16 
578 - 6 
566 -112 
567 - 17 
577 - 28 
616- 31 

~ 135 - 12 
583· 50 
571 -
545-149 
555 -135 
558 -105 
566 - 36-
567 - 18 
578· 10 
545 -150 
555 -136 
558 -106 
566 - 37 
5.67 - 19 
578 - 11 

• 117· 3 
548 - 20 
548 - 28 
547 -163 
548 - 8 
609- 15 
611 - 14 

• 134 - 15 
" 134 - 16 

609 - 56 
610 - 22 
547 -142 
554· 36 

• 121 - 20 
557-101 

11 122 - 1 
11 117· 3 

557 ·176 
11 122-2 

613 -181 
548 -154 
222 - 14 
545-161 
554 -164 
564 -128 
566 -113 

. 567 - 20 
567 - ·62 
581 - 37 

11 132- 8 
222· 15 
545 -162 
566·114 
567 - 21 
!?67 - 68 
581 - 38 
222- 16 
545-163 
566-115 
567· 22 
567 - 72 
581· 39 
548 -141 

11 119- 10 
547 -158 
547 -159 
548 -151 
260 - 35 
612-142 
260 - 36 
612-143 
568 - 37 
581 - 48 
547 -200 
550· 41 
547 - 66 
547 - 67 
561 - 29 

, 123 - 17 
560 - 45 
554 - 37 

Ie MASTER 1978 

CA3125 
CA3126 
CA31260 
CA3127 

CA312S 
CA3130 

CA3130A 

CA3130B 

CA3131 
CA3132 
CA3134 
CA3135 
CA3136 
CA3137 
CA3138 
CA3138A 
CA3139 
CA3140 

CA3140A 
CA3140B' 

CA3142. 
CA3143 
CA3144 
CA3146 
CA3146A 
CA3147 
CA3160 

CA3160A 
CA3160B 
CA3170 
CA3172 
CA~~e3 

CA3183A 
CA324 

CA339 
CA339A 
CA3401 

CA3600 
CA3600E 
CA3724 
CA3725 
CA555 
CA555C 
CA6078A 
CA6078AT 
CA6741 
CA723 
CA723C 
CA741 

CA741CC 
CA747 
CA747C 
CA748 
CA748C 
CA758 
CA810 
CA920 
CDPI8oo'. 

<;:DP1802 

CDP1802C 
CDP1821S 

CDP1821SC 

560 - 46 
560-47 

11 123- 16 
547-177 
557 -142 
559- 13 
560- 48 
567 - 58 
586 - 46 
567 - 59 
578 - 14 
567 - 60 
572 - 42 
555- 31 
555 - 32 
561 - 89 
560- 49 
561 -197 
560 - 50 

. 547 ·106 
547 - 107 
559 -108 
564 - 91 
567 - 67 
586 - 49 
578- 16 
567 - 71 
572 - 46 
561 - 30 
560- 51 
560 - 52 
547-143 
547 ·144 
560-151 
564 - 92 
586 - 47 
578· 13 
572 - 43 
560 - 53 
560- 54 
541·~54 

547 -165 
567 -137 
594 - 56 
553 - 19 
552 - 43 
567 -108 
595 - 47 
548 -147 
215 - 26 
547-108 
547 ·109 
600- 18 
600- 19 
577 - 29 
566-116 
581 - 14 
609 - 75 
609 - 76 
564 - 34 
581 - 8 
583- 14 
590- 15 
591 - 5 
581 - 31 
582 - 52 
557·174 
555- 29 
560 -152 

11 151 - 9 
11 151 - 10 
11 151 - 11 
11 151 - 12 
• 151 - 13 
11 151 - 14 
11 151 - 15 

1506 - 79 
1529-

11 147 - 10 
11151· 17 
11 151 - 18 
11 151 - 20 

1506 - 80 
212 -151 

1016- 67 
1506-114 
1017 - 8 

CDP1822S 

CDP1822SC 
CDP1823S 

CDP1823SC 
CDP1824 

CDP1824C 
CDP1831 

CDP1831C 
CDP1832 

CDP1832C 
CDP1833 

CDP1833C 
CDP1834 

CDP1834C 
CDP1852 

CDP1853 
CDP1854 

CDP1854A 
CDP1854C 
CDr1856 
CDP1857 
CDP1858 
CDP1S59 
CDP1861 
CDS4016 
ros4{j~5!: 

CDS4017 
CDS4017E 
CDS4020 
CDS4020E 
CDS4040 
CDS4040E 
CDS4060 
CDS4060E 
CDS451S 
CDS4518E 
CDS4520 
CDS4520E 
CD22oo1 
CD22oo2 
CD22oo3 
CD22004 
CD22005 
CD22006 
CD22oo7 
CD22oo7-1 
CD22008 
CD22008-1 
CD22oo9 
CD22010 
CD22011 
CD22012 
CD22013 
CD22014 
CD22015 
CD22016 
CD22017 

CD22100 

CD2500 
CD2501 
CD2502 
CD2503 
CD4000 

212 -126 
1013 - 61 
1506-112 
1014 - 13 
212 -103 

1011 -114 
1506 -110 
1012: 4 
212 - 92 

1506 -108 
1011 - 84 
212 -164 

1021 - 65 
1506 -118 
1021 - 81 
212 -165 

1021 - 66 
1506 -119 
1021 - 82 
212 -167 

1022 - 56 
1506 -123 
1022 - 82 
212-168 

1022 - 57 
1506-124 
1022 - 83 
1506 - 84 

• 151 - 17 
1506 - 93 
349 - 79 

1506 -102 
1506 -103 
349 - 64 

1506- 87 
1506- 90 
1506 - 96 
1506 - 99 
1506 -105 
308 - 35 
"Joe - 3e 
,206-142 
206 -143 
205 -152 
205 -153 
205 -130 
f05 -131 
205 ·168 
205 -169 
206-121 
,206 -122 
206- 21 
206 - 22 
562-131 
562 - 132 
562-133' 
562 - 43 
562 -134 
562 ~ 135 
5.62-136 
562 -162 
562 -137 
562 -163 
562-138 
556 -162 
556 ~ 163 
556-164 
556 -165 
556 -166 
556 -167 
557 - 17 
213 - 75 
554 - 99 
600 - 42 
316 - 29 
599· 88 
325 -169 
325 -170 
325 -171 
325 -172 

11 102 - 18 
11 102- 20 
11102 - 21 

• 103 - 4 
11 103- 5 
11 103 - 10 

• 103- 11 

CD4000 

CD4000A 

CD4000B 
CD4000BE 
CD4000UB 
CD4000UBE 
CD4001 
CD4001A 
CD4001B 
CD4001BE 
CD4001UB 
CD4001UBE 
CD4002B 
CD4002BE 
CD4002UB 
CD4002UBE 
CD4006A 
CD4006AE 
CD4006B 
CD4006BE 
CD40061 

CD40061A 

CD4007A 
CD4oo7UB 
CD4007UBE 
CD4008 
CD4008B 
CD4008BE 
CD4009 
CD4009UB 
CD4009UBE 
CD4010 
CD40109 
CD4010BE 
CD40100B 
CJ40'UOBE 
CD40rG18 
CD40101BE 
CD40102A1B 
CD40102A/BE 
CD40103B 
CD40103BE 
CD40104B 

CD40104BE 

CD40105B 

CD40105BE 

CD40106B 
CD40106BE 
CD401078E 
CD40108B 
CD40108BE 
CD40109B 
CD40109BE 
CD40.!1 
CD4011B 
CD4011BE 
CD4011UB 
CD4011UBE 
CD40110B 
CD40128 
CD4012BE 
CD4012UB 
CD4012UBE 
CD4013 
CD4013B 
CD4013BE 
CD4014B 

CD4014BE 

CD4015B 

CD4015BE 

CD4016A 
CD4016B 
CD4016BE 
CD40160B 

'109-17 

• 131 - 18 
11 102 - 19 
11 103 - 1 

• 103 - 12 
210 -191 
210-192 
210 -193 
210-194 

• 101 - 12 
11 102· 19 

211 - 80 
211 - 81 
211 - 82 
211 - 83 
211 - 18' 
211 - 19 
211 - 20 
211 - 21 

1027 - 4 
1027 - 3 
214 -125 
214 -126 
212 - 82 

1012-108 
212 - 83 

1012-104 
11 126- 18 

205- 71 
205 - 72 

11 101 - 12 
204 - 15 
204· 16 

11 103'- 13 
204 -171 
204 -172 

• 103- 13 
204 -100 
204 -101 
214·138 

215 - 98 
215 - 99 
206 -178 
206 -179 
206 - 56 
206 - 57 
214- 18 

1026- 88 
214 - 19 

1026 - 89 
212- 22 

1001 - 56 
212 - 23 

lQOl - 57 
215 -132 
215 -133 
209 -127 
212 - 34 
212 - 35 
214-174 
214 -175 

, 101- 12 
209 -182 
209 -183 

'209-184 
209·185 
207 - 18 
209 -114 
209-115 
209 ·116 
209 -117 

, 101 - 12 
208-112 
208 -113 
214 - 49 

1028 - 6 
214 - 50 

1027 -118 
214 - 30 

1026 -103 
214 - 31 

1026 - 96 
, 106-

308- 96 
308 - 97 
206· 87 

Arranged alphanumerically from left to right. 

CD40160BE 
CD40161B 
CD40161BE 
CD40162B 
CD40162BE 
CD40163B 
CD40163BE 
CD4017B 
CD4017BE 
CD40174B 
CD40174BE 
CD4018 
CD4018B 
CD4018BE 
CD40181B 
CD40181BE 
CD40182B 
CD40182BE 
CD4019 
CD4019B 
CD4019BE 

CD40192B 
CD40192BE 
CD40193B 
CD40193BE 
CD40194B 
CD4020B 
CD4020BE 
CD40208B 
CD402088E 
CD4021B 

CD402213 
CD4022BE 
CD4023B 
CD4023BE 
C;,)402:J'J3 
CD4023UBE 
CD4024B 
CD4024BE 
CD4025B 
CD4025BE 
CD4025UB 
CD4025UBE 
CD40257B 
CD40257BE 
CD4026 
CD4026B 
CD4026BE 
CD4027B 
CD4027BE 
CD4028B 
CD4028BE 
CD4029B 
CD4029BE 
CD4030B 
CD4030BE 
CD4031B 

CD4031BE 

CD4032B 
CD4032BE 
CD4033 
CD4033B 
CD4033BE 
CD4034B 

CD4034BE 
CD4035B 

CD4035BE 

GD4036A 
CD4036AE 
CD4036B 
CD4037B 
CD4037BE 
CD4038B 
CD4038BE 
CD4039A 
CD403gAE 
CD4039B 

206- 88 
205 -184 
205 -185 
206 -104 
206 -105 
206- 4 
206- 5 
206 -140 
206-141 
208 -163 
208 -164 

11 105- 6 
207 -112 
207 -113 
204 - 45 
204 - 46 
204 - 55 
204 - 56 

11 101 - 12 
210- 19 
210- 20 
214 - 16 
206 -169 
206 ·170 
206 - 47 
206 - 48 
214 - 15 
205 -150 
205-151 
212 - 36 
212 - 37 
214 - 71 

1027 -119 
1028 - 7 
214 - 72 

CD4040B 
CD4040BE 
CD4041UB 
CD4041UBE 
CD4042B 
CD40428E 
CD4043B 
CD4043BE 
CD4044A1B 
CD4044A/BE 
CD4045A 
CD4045AE 
CD4046B 

CD40468E 

CD4047 
CD4047B 
CD4047BE 
CD4048B 
CD40488E 
CD4049UB 
CD4049U8E 
CD40508 
CD4050BE 
CD4051B 
·CD4051BE 
CD4052B 
CD40528E 
CD40538 
CD4053BE 
CD4054B 

CD4054BE 

1 027 - 120 CD4055B 
207 - 90 
207 - 91 

209 -150 1 CD4055BE 
209-151 
20'9: ~sz ' 
209 -153 CD4056B 
205 -106 
205 -107 CD40568E 
211.- 48, 
211 - 49 
211 - 50 
211 - 51 
210- 30' 
210- 31 

, 103 - 13 
206-199 
206 -200 
208-184 
208 -185 
207 -138 
207 -139 
207 - 69 
207 - 70 
210- 75 
210- 76 
214-146 

1028 - 65 
214 -147, 

1028 - 64 
204 - 27 
204 - 28 

• 1'03 - 13 
207· 
207 -
214 -102 

1027 -109 
214 -103 
213 -170 

1026 - 85 
213 -171 

1026 - 75 
212 - 50 
212- 51 

1010- 96 
209 -198 
210- 2 
204 - 35 
204 - 36 
212- 45 
212- 46 

1010- 97 

CD4057B 
CD4059 
CD4059A 
CD4059AE 
CD4060B 
CD4060BE 
CD4061A 

CD4062A 

CD4062AE 
CD4063B 
CD40638E 
0040668 
CD4066BE 
CD4067B 
CD4067BE 
CD4068B 
CD4068BE 
CD4069UB 
CD4069UBE 
CD4070B 
CD4070BE 
CD4Q71B 
CD4071BE 
CD4072B 
CD4072BE 
CD4073B 
CD4073BE 
CD4075B 
CD4075BE 
CD4076B 
CD4076BE 
CD4077B 
CD4077BE 
CD4078B 
CD4078BE 
CD4081B 
CD4081BE 
CD4082B 
CD4082BE 

205 -128 
205-129 
205- 85 
205 - 86 
211-149 
211 -150 
211 -187 
211 -188 
211 -168 
211 -169 
213-125 
213-126 
215- 18 
596- 61 
215- 19 
596 - 62 

,,103- 3 
213· 39 
213- 40 
211 - 96 
211 - 97 
204-191 
204-192 
204-119 
204 ·120 
314·106 
314-107 
314· 50 
314- 51 
310-114 
310-115 
208 - 80 
.260- '62 
208 - 81 
260- 63 
208- 61 
325 -196 
326- 13 
208 - 62 
325 -197 .- .,. ....... -

208- 67 
326- 6 
208 - 68 
326-
204- 41 

.• 131 - 17 
206-192 
206 -193 
205 ·166 
205 -167 
212 - 81 

1012-109 
11 142- '8 

214-156 
1024 - 33 
214·157 
204 - 70 
204 - 7~ 

308· 70 
308· 71 
315- 96 
315- 97 
209 - 86 
209 - 87 
205- 19 
205- 20 
210- 77 
210- 78 
210-159 
210-160 
210-120 
210-121 
209 - 41 
209 - 42 
210 -137 
210-138 
208·146 
208·147 
210-102 
210 -103 
210·175 
210 -176 
209 - 65 
209· 67 
209· 25 
209 - 26 

2161 



Ie MASTER 
DeviCe Page-Une I Device Page-Ur.e 

RCA Solid State MS680 562 -127 

Division (cont'd) MS681 562 -128 
MS682 562 -129 

CD4085B 210- 39 MS683 562 ·130 

CD408'>8F :?1O. 40 
CD4086B 210· 45 I Retieon 
CD4086BE 210 - 46 
CD4089 11 101. 13 ARAM64 615 ·101 
CD4089B 215- 42 CCPD1024 613 - 63 
CD4089BE 215- 43 I CCPD1728 613- 67 
CD4093B 215 -144 CCPD256 613- 57 

11 103- 6 I RAlooXl00 613 -102 
CD4093BE 215-145 RA32X32 613 -100 
CD4094B 214 ·,109 RA50X50 613 -101 
CD4094BE 214 -110 RL 11 132- 2 
CD4095B 209· 10 RL1024 613- 94 
CD4095BE 209-

" 
RL128 613· 90 

CD4096B 209- 12 RL16 613· 88 
CD4096BE 209 - 13 RLl728 613- 95 

CD4097B 315 - 54 Rll872 613- 96 
CD4097BE 315 - 55 RL2048 613- 97 

CD40988 :;>1~ . 6:;> RL256 613- 91 

CD4098BE 213- 63 RL512 613 - 92 

CD4099B 211 -127 RL64 613- 89 

CD4099BE 211 -128 . RL936 613· 93 

CD4502B 205- 44 R064 613- 52 

CD4502BE 205, 45 RonOA 613- 53 

CD4508B 212- 8 I R5101 612- 79 

CD4508BE 212- 9 R5102 612· 75 

CD4510B "no: .7. R5103 '612- 77 

CD4510BE 206 -172 R5401 ~¥- 23 

CD4511B 208- 37 ft'53 
325 -185 R5601-1 ",,' .' ,64 

CD4511BE 208- 38 R5601-2 \'A,Ul5 
325 -186 R5602 "," 161 

CD4512B 213 14 SAD100 ·"~15. 84 

CD4512BE 213- 15 SAD1024 ._-102 

CD4514B 207 -166 .12'2. 
" CD4514BE 207 -167 11 122- 12 

CD4515B 207 -182 11 139- 3 

CD4515BE 207 -183 11 139- 6 

CD4516B 206- 49 SAD1024A 615- 87 

CD45168E 206- 50 SAD512 558,101 

CD4518B 206 -119 615- 85 

CD4518BE 206 -120 SAD512D 615- 86 

CD4520B 206 - 19 SAM128LR 6,5 - 94 

11 103- 7 SAM128V 615, 95 

CD4520BE 206- 20 SAM64 615- 93 

CD4527 11 101· 13 TAD32 11 139- 7 

CD4527B 215- 49 TAD32A 615- 90 

CD4527BE 215- 50 
CD4532B 215- 36 RIFA 
CD4532BE 215- 37 
CD4555B 208- 3 PBA3008 600- 36 
CD4555BE 208 - 4 PBA3009 600- 37 
CD4556B 208- 12 PBD3510 346- 38 
CD4556BE 208· 13 PBD3511 346- 39 
CMP1824 1011- 82 PBD3513 344 -111 
MWS5001 212 -152 PBD3520 346 - 36 

,016- 57 PBD352301 346 -105 
MWS5001A 1016- 27 548- 61 
MWS5040 212 -127 PBD352302 346-121 -

1013- 36 548 - 62 
MWS5040A 1013' - 35 PBD352303 346· 73 
MWS5080 212 -104 548· 63 

1011 -113 PBD352304 346- 92 
MWS5501 212 ·153 

1 O~ 6- 29 Rockwell, 
MWS5540 212 -129 Microelectronic 
MW7001 1015 -100 Division 
TA10176 562 -142 
TA10177 562 -143 A05XX 1505- 97 
TA10294 562 -144 A07XJ: 1505- 37 
TA10336 596 -118 A08XX 1505 - 38 
TA6656 562 -141 A17XX )505- 49 

A20XJ: 1505- 39 
Real Time Corp. A21XJ: 1505- 55 

A4521 556- 75 
MS504 314 - 92 A52XX 1505 - 99 
MS612 214 -115 A550 556- 76 

,028 - 70 A66XX 1505 101 
MS618 214 -167 CRC1505 1024- 12 

1001 - 61 CRC2002 315· 86 
1028- 40 CRC8000 598- 75 

MS625 214 -169 CRC8001 598- 76 
1029· 7 CRC8030 598 ·128 

2162 

De.vice Pa~Une Device P:ge..-Une I Device Pa~!Jne Device P8ge-U~ 

-----. .,...~--.-----
CRC8030 11 120- 1 SI3240T 605- 26 LM8272 558 -165 HBF4049AE 204 193 

11 120- 2 605 43 LM8371 558 -166 HBF4050AE 204 -121 
CRC81 00 215- 95 SI3551M 601- 87 LM8372 558 -167 HBF4066AE 308- 72 

596 -127 Sl3552M 601 ·115 LM8471 558 -168 HBF4700 213· 95 
CRC9505 312- 67 SI3554M 601 -124 LM8942 260- 14 HBF4727 558 -131 
CRC9509 314- 1 SI3580M 609- 7 LM8972 558 -169 HBF4737 55",- '3~ 

I 
CRC9510 314- 19 STK0030 555 - 87 H102 221 -132 
PPS-4 1529 - 4 Sanyo STKOO35 555· 88 H103 221 -125 
PPS-4/1 1529- 3 STK0040 555- 89 H,04 221 -113 

I PPS-4!2 1529- 4 LAlll1 557- 55 STKOO45 555 - 90 H105 22~ ,. <I·7'i 
PPS-8 1530- 1 LA1201 554- 55 STK0065 555- 91 Hl09 221- 69 

I R2114 1018- 49 LA1222 557- 56 STK011 555- 35 Hl10 22~ • 90 

I R2316A 1509- 17 LA1230 557 -102 STK015 555- 62 Hl1l 221- 92 
! R2316B 1023- 53 LA1352 561 -198 STK016 555- 63 Hll2 221- 15 

1023- 71 LA1353 561 -199 STK020 555- 64 Hl13 222- 57 
1509- 18 LA1363 561- 90 STK022 555- 65 H114 222· 4!? 

R2332 1023 -111 LA1364 559-109 STK024 555- 66 H115 221- 23 
R6500 1530- 2 LA1365 561- 91 STK025G 555- 67 H117 222- 26 
R6502 1508 -149 LA1366N 560- 55 STK031 ~55 - 68 H118 221 - 9 
R6503 1508 -150 LA1367 560- 56 STK032 555 - 69 H119 221- 18 

R6504 1508 -151 LA1368 560- 57 STK035 555- 71 H122 221 -133 

R6505 1508 -152 LA1369 560- 58 STK036 555- 72 H124 221 -114 

R6506 1508-153 LA1373 560- 59 STK040A 555 -110 H156 221 ~ 28 

R6507 1508 -154 LA1374 560- 60 STK041 555 -111 H157 221 - 36 

R6512 1508 -155 LA1375 560- 61 STK043 555 -112 H158 221- 60 

R6513 1508 -156 LA1376 560 - 62 STK050 555- 73 327- 5 

R6514 1508-157 L,A.1381 560-~?~ STK055 555- 74 H629 558 -147 I R6515 1508 -158 

I 
LA1382 560 -172 I STK057 555 - 75 I H632 

558-148 

I 
R6520 1509- 12 lA1383 561 -152 STK058 555- 76 L005Tl 601· 60 

R6522 1509- 13 I It. ""lOA 560 153 STK060 555- 77 L025 612 -114 

B6530 1508 -171 LA1388 561- 31 STK062 555- 78 L036Tl 603- 45 

R6532 1509 - 2 LA1397 560 - 63 STK070 555 79 L037T, 603 -101 

1509- 6 LA2100 557-137 STK075 555- 80 L045 586- 21 

10371 349 - 41 LA3115 !?55 -177 STK077 555- 81 L120 615 - 79 

1505· 85 LA3120 555-137 STK078 555 - 82 ~ 132- 11 

10432 1505- 87 lA3122 555 -178 STK080 555- 83 L121 615 - 76 

10453 1505 - 81 STK082 555- 84 ~ '32 " 
LA3133 555 -179 

10696 1505 - 70 LA3134 555 -139 STK084 555 - 85 L129 601- 62 

10706 1505- 59 LA3150 555 -140 STK086 555 - 86 L130 603 - 55 

10736 1505 - 78 LA3155 STK433 555 -106 U31 604- 10 
555 -180 

10738 1505- 57 LA3181 561 - 32 STK435 555 -107 L148 583· 2 

10788 1505- 68 lA3182 561 - 33 STK437 555 -1,3 L150 598- 29 

10789 1505- 76 LA3,87 561 - 34 STK439 555 -114 L159 547 ·145 

10809 1505- 91 LA3201 STK441 555 -115 L165 555 - 37 
545 -187 

10814 ,505· 63 5TK507 605 - 6 L200 609, 44 
555 -150 

10815 1505- 74 LA3210 STK521 603- 59 L20i 346 -107 
555 -151 

10817 1505- 61 STK522 604 - 68 548- 64 
LA3300 557 -177 

10929 1505- 93 STK523 605- 27 L202 346 123 
LA3301 557-178 

10930 1505 - 83 STK531 603- 91 548 - 65 
LA3350 557 -179 

10932 1505 - 89 STK532 604 -101 L203 346 - 75 
LA4030 554-165 

10936 1505 - 65 STK533 605- 56 548 - 68 
LA4031 554 -166 M054 560 -203 1103A 1008 - 23 LA4032 554 -167 STK541 603 - 60 

1103A-X 1008- 3 5T;<;542 604 t 69 MOS'> '>fiO .:;>04 
LA4050 554 -168 M08, 558 -141 1103A-l 1008- 10 STK543 605- 28 LA4051 554 -169 M082 558 -142 1103A-2 1008- 11 LA4100 554 -170 

11049 1505 - 72 SGS-ATES 
MOB7 558 -143 

LA4101 554 -171 
11600 1505- 47 Semiconductor 

Ml024 561- 3 
LA4102 554 -172 Ml025 561- 4 11806 1505 - 51 LA4200 554 -173 

12660 1505- 35 LA4201 554 -174 j HBC4700 
12806 1505- 53 LA4220 554 -175 HBF4oo1AE 
15380, 1505 - 79 LA4420 555- 34 H8F4oo2AE 
1604-8 1505- 95 LA4430 554 -176 
4096 1008- 89 LB1270 548 - 34 
4096-4 1009 - 68 LB1287 346- 55 
4096-5 1009· 99 346 -175 
6799 1505 - 45 548· 11 
75XX 1505- 41 LB1288 346- 56 
76XX 1505- 42 346 ·176 
77XX 1505 - 43 548- 12 

LB1405 326 -184 
Sanken Electric. 613 -126 

LB1500 559 -147 
511010 555- 33 L81501 559 148 
SI1020 555 - 59 LB1515 559-, 49 
SI1030 555 - 60 LB8015 260- 33 
511050 555 - 61 LC7110 596 -119 
513120E 603 - 57 LC7120 556 - 108 
SI3120G 603- 76 LC7123 556 -109 
SI3120M 603 - 77 LC7181 556 -114 
SI3120T 603- 58 LC7190 556 -115 
SI3150E 604- 12 LC7191 556 ·116 
SI3150G 601 -114 LM3216 558 -122 

604 - 28 LM8071 558 -198 
SI3150M 604- 29 LM8091 557- 35 
SI3150T 604- 13 LM8092 557 - 36 
SI3240E 605· 25 LM8271 558 -164 

~ Indicates page number In Appllcat!on Note Directory 
* Indicates additional data IS provided on the page noted 

HBF4007AE 
,HBF4008AE 
HBF4009AE 
HBF4010BE 
HBF4011AE 
HBF4012AE 
HBF40i3AE 
HBF4014AE 
HBF40,5AE 
HBF4017AE 
HBF4018AE 
HBF4019AE 
HBF4020AE 
HBF4022AE 
HBF4023AE 
HBF4024AE 
HBF4025AE 
HBF4027AE 
HBF4De8AE 
HBF4029AE 
HBF4030AE 
HBF4033AE 
HBF4035AE 
HBF4042AE 
HBF4045AE 

I 

M127 1028 -108 
213- 94 M130 1025 - 5 
21,· 84 M136 1024 - 84 
211 • 22 rv'14 ~ 1024 ,50 

I 205- 73 M142 1028- 88 
204- 17 M147 558 -150 
204 ·173 

! 
M251 558- 92 

204 -102 M252 558 -170 
209 -186 11 122· 14 
209 -118 I M253 558 -171 
208 -114 i 11 ll2- 15 

I 214 - 51 M254 558 ·172 
214 - 32 M255 558 -173 
206-144 M330B 1017- 70 
207 -114 M330C 1017 - 51 
210- 21 M340A 1008-114 
205 -154 M340B 1009 - 52 
207 - 92 M340C 1009 -104 
209 -154 M38 1505- 1 
205 -108 M380 ,505- 2 
211- 52 M381 1505- 4 
208- ,86 M382 150b· 8 
207 -140 M383 1505 - 6 
207 - 71 SAJ210 558 ·134 
210- 79 TAA550 559 - 89 
207 9 TAA611 554 -177 
213 -172 11 ,24- 1 
211 -151 TAA621 11 124- 1 
213-127 I TBA231 5()7 ·102 
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------------------ ----------------- ----------------- ------------------ ------------------ ------------------ ~.~.:,.~~~~ 

SGS-ATES 
Semiconductor 
(cont'd) 

S187 596-132 p.A78L15C 603-109 CA3t83 
S190 319 - 56 p.A78MG 609 - 38 CA3183A 
S353 258 -146 p.A78MGC 609 - 39 CG392 
TAA521 584 - 43 j-tA78MHV05 601 - 54 CG477 

TBA231 
TBA271A 

TBA271B 

TBA271C 

TBA311 
TBA331 
TBA641 

TBA651 
TBA800 

TBA81 0 

TBA820 

TCA511 
TCA600 
TCA61 0 
TCA830 
TCA830S 
,TCA9oo 

TCA91 0 

TCA940 

TCA940E 
TOA1054 

TDA1054M 
TOAl151 
TOA1170 
TDA1190 
TDA1200 

TOA1220 
TOA1230 

TOA1251 
TDA1270 
TOA1290 
TOA1410 
TOA1420 
TOA2oo2 
TDA2oo2A 
TOA2010 

TOA2020 

TDA440 
3850 
3851 

Siemens 

GXB10147 
GXB10149 
GXB1049 
HYB4060 
SAJ205 
SAJ41 0 
SAS211 
SAS560 

5AS57C 

SAS580 

SAS590 

5041 
5042 

5163 

591 - 31 
605 - 63 
608 - 23 
605 - 69 
608 - 28 
605 - 73 
608 - 32 
561 - 35 
547 -146 

TAA522 580 - 46 p.A78MHV05C 601 - 55 OS3611 
TAA6301 560 - 67 j-tA78MHV06 602 - 23 OS3612 
TAA721 546 - 91 p.A78MHV06C 602 - 24 OS3613 
T AA 722 546 - 92 j-tA 78MHV08 602 - 85 OS3614 
TAA761 565 - 1 j-tA78MHVOSC 602 - 86 087820 

TAA762 

TAA765 

554 -178 
11 124 - 1 TAA861 

554 - 41 
555 _ 38 T AA862 

11 124 - 1 
555 _ 39 T AA865 

11 117 - 18 TAA991 
11 124 - 1 TBA120 

554 -179 
11 117 - 16 TBA1440 

11 124 - 1 
560 -173 

11 129 - 2 
11 129 -' 2 

554 -180 
11 117 - 19 

558 - 72 
613 -164 

11 129 - 2 
558 - 73 

TBA1441 
TBA221 
TBA222 
TBA400 
TBA450 
TBA460 
TBA830 
TCA205 
TCA315 

613 -165 TCA325 

11 129 - 2 
555 - 56 TCA335 

11 117 - 17 TCA345 
555 - 40 TCA671 
545 -190 TCA871 
~_ 7 lDA1037 

555 -1521 
11 122 - 13 TDA1046 

558 - 74 TDA1047 
561 -153 TDA1195 
561 - 92 UAA170 
557 -103 

11 122 - 3 
554 - 76 UAA180 

554 - 77 
557 -104 
612-151 
561 -154 
561 - 93 
547 - 78 
547 - 79 
555- 41 
555 - 42 
555 - 57 

11 118 - 1 
555 - 58 

11 118- 1 
562- 5 

1504 - 27 
1504 - 34 

1011-108 
218- 83 

1003 - 56 
1009 - 87 

558 -144 
558 -135 
260- 8 
559 - 53 
559 -150 
'559 - 54 
559-151 
559 - 55 
559 -152 
559 - 56 
559 ·153 
557·105 
545 -136 
612-115 
558- 95 

Signetics 

"A709 
p.A709A 

f-lA709C 
IlA710 
"A710C 
p.A711 
IlA711C 
f-lA723 
f-lA723 
p.A723C 

-"A733 
f-lA733C 
"A740C 
f-lA741 

"A741C 
f-lA747 
,,~747C 

ILA748 
IlA748C 
/.lA758 
p.A78G 
/.lA78GC 
IlA78HV05 
f-lA78HV06 
;.tA78HV08 
p.A78HV12 
f-lA78HV15 
f-lA78HV18 
f-lA76L02C 
p.A78L05C 
p.A78L06C 
f-lA78L12C 

583 - 28 j-tA78MHV12 603 - 51 OS7820A 
565 - 2 j-tA78MHV12C 603 - 52 OS7830 
583 - 30 j-tA78MHV15 604 - 6 OS8820 
565 - 3 j-tA78MHV15C 604 - OS8820A 
583 - 29 p.A78Mf-fV20 604 -110 058830 
565 - 9 j-tA78MHV20C 604 -111 058880 
586 - 22 p.A78MHV24 605 - 21 15P-8A1600 
565 - 10 p.A 78MHV24C 605 - 22 LF155 . 
583 - 31 ILA78M05 601 - 52 
586 - 23 Jl.A78M05C 601 - 53 
554 - 56 Jl.A78M06C 602 - 21 
557 - 106 Jl.A 78M06M 602 - 22 
561 - 94 j-tA78M08C 602 - 83 
561 -200 Jl.A78M08M 602 - 84 
561 -201 Jl.A78M12C 603 - 49 
564 - 36 p.A78M12M 603,- 50 
578- 2 p.A78M15 603-124 
546 - 93 ILA78M15C 603 -125 
557-180 ILA78M20C 604-1OS 
554 - 59 p.A78M20M 604 -109 
545 -132 ILA78M24 605 - 19 
559 - 57 ILA78M24C 605 - 20 
565 - 4 ILA7805 601 -100 
587 _ 33 p.A7805C 601 -101 
565 _ 5 Jl.A7806 602 - 48 
583 _ 27 ILA7806C 602 - 49 
587- 34 ILA7808 602-107 
615 -156 p.A7808C 602 -108 
547-147 p.A7812 603- 78 
547-148 ILA7812C 603- 79 
555- 3.6 yA7814 603 - 95 
555- 43 f-lA7814C 603- 96 
554 _ 38 p.A7815 604 - 30 
557-107 p.A7815C 604- 31 
312 - 62 f-lA7818 604 - 89 
319 _ 2 ILA7818C 604 - 90 
326 -185 p.A7824 605 - 44 
613 -127 p.A7824C 605 - 45 
319 _ 3 p.A79G 610 - 47 
326-186 Jl.A79GQ 610- 48 
613 -128 p.A79MG 610 - 44 

580 - 47 
575 - 43 
584 - 44 
549- 21 
550- 17 
551 - 31 
552 - 4 
609 - 79 

, 129 - 3 
609 - 80 
546 - 99 
546 -100 
587 - 44 
564 - 38 
581· 9 
583 - 15 
590- 21 
591 - 9 
581 - 32 
582 - 53 
557-181 
609 - 41 
609 - 42 
601 -102 
602 - 47 
602 -109 
603 - 80 
604- 32 
604 - 91 
601 - 5 
601 - 14 
602- 60 
603 - 29 

p.A79MGC 610 - 45 
ILA79M05 605 - 93 
Jl.A79M05.2 606 - 14 
j-tA79M05.2C 606 - 15 
J.LA79M05C 605 - 94 
p.A 79M06 606 - 50 
ILA79M06C 606 - 51 
p.A79M08 606 - 80 
p.A79M08C 606 - 81 
p.A79M12 607 - 9 
p.A79M12C 607 - 10 
J.LA79M15 607 - 50 
j-tA79M15C 607 - 51 
J.LA79M18 607 - 90 
J.LA79M18C 607 - 91 
p.A79M24 608 - 2 
J.LA79M24C 608 - 3 
p.A7905 605 -111 
J.LA79052 606 - 30 
p.A7905.2C 606 - 31 
Jl.A7905C 605 -112 
"A 7906 606 - 62 
"A 7906C 606 - 64 
"A7908 606 - 91 
f-lA 7908C 606 - 92 
p.A7912 607 - 24 
"A7912C 607 - 25 
"A7915 607 - 66 
p.A7915C 607 - 67 
"A7918 607 -100 
p.A7918C 607 -101 
"A7924 608 - 13 
f-lA7924C 608 - 14 
CA3081 548 - 21 
CA3082 548 - 29 
CA3083 547 - 166 
CA3089 557 - lOS 

LF155A 
LF156 
LF156A 
LF157 
LF157A 
LF255 
LF256 
LF257 
LF355 
LF355A 
LF355B 
LF356 
LF356A 
LF356B 
LF357 
LF357A 
LF357B 
LH2101A 
LH21 08 
LH2108A' 
LH2111 
U-12201A 
LH220B 
LH2208A 
LH2211 
LH2301A 
LH2308A 
LH2~11 
LM10l 
LM101A 

LM107 
LM108 

LM10BA 
LM1090A 
LM1090B 
LM111 
LM119 
LM124 

lM124A 
LM139 
LM139A 
lM158 

LM193 
LM193A 
lM201 
lM201 A 
LM207 
LM208 
LM208A 
LM2090A 

LM2090B 

LM211 
lM219 
LM224 

LM224A 
LM239 
LM239A 
LM258 

LM2901 
LM2902 

547 -167 
547 -168 
558 - 9 
558 - 10 
344 ·147 
345 - 49 
345 -144 
346 - 11 
337 - 19 
337 - 27 
333· 33 
337· 20 
337 - 28 
333 - 34 
326· 72 

1505 -118 
564 - 80 
578 - 33 
573- 10 
578 - 54 
573 - 28 
579· 13 
573 - 46 
578 - 34 
578 - 55 
5.79- 14 
585 - 25 
573- 11 
578 - 35 
585 - 34 
573 - 29 
578 - 56 
585 - 43 
573 - 47 
579 - 15 
589 - ,10 
588 - 42 
588 - 26 
551 - 18 
589- 11 
588 - 43 
588 - 27 
551· 19 
591· 45 
588 - 33 
552- 15 
581· 23 
564 - 14 
575- 29 
575- 3 
566-153 ' 

574- 18 
570- 49 
601 - 49 
601· 97 
549· 45 
551 - 38 
567 -141 
593 - 35 
592 - 32 
553- 2 
552 - 35 
567 - 89 
589 - 50 
551 - 41 
550 - 54 
584 - 37 
575 - 30 
575- 4 
574· 19 
570- 50 
601 - 50 
601 - 78 
601 - 31 
601 - 98 
549- 46 
551 - 39 
567 -142 
593 - 36 
594 - 59 
592 - 49 
553 - 20 
552 - 48 
567 - 90 
589- 51 
553 - 35 
595 - 28 

Arranged alphanumerically from left to right. 
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LM2903 
LM293 
LM293A 
LM301A 
LM307 
LM308 
LM308A 
LM3090A 

LM309DB 

LM311 
LM319 
LM324 

LM324A 
LM339 
LM339A 
LM340-12 
LM340-15 
LM340-18 
LM340-24 
LM340-5 
LM340·6 
LM340-8 
LM358 

'LM381 

LM382 

LM387 
LM393 
LM393A 
MC1327 
MC1399 
MC14OS-6 
MC1408-7 
MC1408-8 
MC1456 
MC1458 

MC1488 

MC1489 

MC1489A 
MC1496 

MC15OS-8 
MC1556 
MC1558 
MC1596 
MC3302 
ME5034 
MP8080A 

NE5007 
NE5008 
NE5009 
NE5018 

NE5018F 
NE5018N 
NE502 
NE503 
NE5030 
NE510 
NE511 
NE515 
NE521 
NE522 
NE526 
NE527 
NE529 
NE531 
NE532 

NE535 
NE536 
NE538 
NE539 
NE540 

NE541 

552 -
551 - 45 
551 - 3 
584 - 19 
584 - 6 
583 - 51 
571 - 7 
601 - 51 
601 - 79 
601 - 32 
601 - 99 
550 - 43 
552 - 23 
567 -143 
594 - 60 
592 - 52 
553 - 21 
552 - 4~ 

603 - 81 
604 - 33 
604 - 88 
605· 46 
601 -103 
602 - 50 
602-110 
567 - 91 
591 - 33 
555 -182 

• 129- 3 
555 -183 

11 129 - 3 
555 -184 
551 - 46 
551 - 4 
560: 64 
560 - 65 
320- 18 
320 - 42 
320- 71 
585 - 53 
564 - 57 
591 - 11 
331 - 52 

11 129 - 3 
335 - 51 

• 129- 3 
335 - 62 
612 -116 

11 129- 3 
320 - 72 
577 - 34 
590- 19 

,612 -117 
553 - 44 
317 - 29 

1510-122 
1531 - 3 

321 - 24 
321 - 18 
321 - 5 

.. 1913 
320 -100 

1513- 24 
.. 1913 
.. 1913 

612- 88 
612 - 89 
317 - 94 
547 -194 
547 -195 
545· 50 
552- 17 
552- 18 
550- 18 
550 - 25 
550- 26 
583 - 34 
567 - 92 
590 - 48 
591 - 34 
580 - 23 
588- 17 
580 - 24 
565 - 24 
554 -113 
554 -181 
554 -114 

NE542 
-NE543 

NE544 

NE54'5B 
NE546 
NE550 
NE5501 
NE5502 
NE5503 
NE5504 
NE5533 
NE5534 
NE5534A 
NE5535 
NE5538 
NE5539 
NE555 
NE5551 
NE5552 
NE5553 
NE5554 

NE5555 
NE556 
NE558 
NE559 
NE560. 
NE561 
NE562 
NE564 
NE565 
NE566 
NE567 

NE570 
NE571 
NE575 
NE&aQ 
NE582 

NE584 
NE585 
NE586 
NE587 
NE590 
NE592 

NE644 

NE645B 
N2430 
N2461 
N25510 
N2901 

N2901-1 

N3000 
N3001 

N3002 

N3101A 
N4066A 
N5596 
N6T04 
N8T05 
N8T06 
N8T09 

N8.TlO 
N8Tl00 
N8Tl01 
N8Tl10 
N8Tl11 
N8T13 

555 -181 
559 - 20 
615 -103 
559 - 21 
615 -104 
554 -121 
554 - 39 
610 - 20 
548 -101 
546 -102 
548 -103 
546 -104 
589 - 34 
578 - 3 
578 - 4 
589 - 54 
589 - 55 
582 - 3 
600- 20 
608 - 35 
608 - 37 
608- 43 
608 - 62 
610- 90 
608 - 48 
600- 92 
600-109 
600-113 
597 - 22 
597 - 24 
597 - 26 
596 - 51 
597 - 28 
597· 41 
596 -142 
598 -101 
598 - 30 I-'-~~-~"""",,!,! 

598 - 31 
596 -120 
326.-1&L~ 
326-116 
346 - 66 
326 - 87 
326 - 59 
325 - 14 
325 - 15 
346 -135 
346 -136 
546- 94. " 
559 - 22 
615-105 
554 -122 

1000-48 
1000- 46 
253-171 

.. 1851 
'148- 1 
.. 1851 
- 224 -175 
1507 - 19 
1531 - 1 
1530- 3 
.. 1860 

257 - 25 
1507 -193 

11 152- 1 
11 152- 2 

.. 1868 
224 -176 

1507 -188 
11 148- 1 
11 152- 1 
11 152- 2 

1011 - 13 
308 - 73 
612-118 
325 -103 
325 - 63 
325 - 87 
234 - 69 
331 - 62 
237 - 22 
334 - 43 
334 - 44 
339- 5 
339 - 6 
331· 24 
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Ie MASTER 
Device Page-Line Device 

Signetics (cont'd) N82S146 
N82S147 

N8T14 335 - 32 N82S16 

N8T15 331 - 3 N82S17 

Na7~6 336 - 47 ! NF!?S1RO 

N8T18 253 -190 I N82S181 
N8T20 250-187 N82S184 

N8T22 250 ·153 I N82S185 
N8T23 3:-'\1 - :1fi . N828190 

N8T24 335. 20 I N828191 

N8T25 348 • 81 N825200 
N8T26 256 78 

1506 -163 N828201 
N8T26A 340· 40 i 
N8T28 256- 66 N628204 

340· 47 N628205 

1506 ·164 N625208 

N6T30 340 - 1 N82521 

N8T3l .1898 
256 -104 N82S210 

1506 -144 N828214 

1509 -168 N828215 

N8T32 .1898 N825226 

256 ·106 N828229 

1509 ·162 N82823 

N8T33 .1898 N828230 

I~~: 
255 -107 NA?~?"l1 

1509-163 I N82S240 
341 57 N825241 

.. 1890 N82S25 

256 ·108 N82S27 

1509 -165 N6282708 

N8T36 .1898 N828260 

256 -109 N82S281 

1509·;66 N828290 

N8T363 255 g; N62S29< 

N8T37 336· 19 N82S30 

N8T38 341 - 7 N82831 

N8T380 336 6 N82832 
N8T39 .1909 N82833 

256 -110 
1509 -170 N82834 

N8T80 233.-197 N82S400 
N8T90 226 - 86 N82S400A 

234· 59 NQ28401 
N8T93 226 - 62 N828401A 
N8T94 226 -136 N82541 
N6T95 225 -176 N82S42 

1506 -139 N82S50 
N8T96 226 -194 N82852 

1506 ·140 N82562 
NBT97 225 -177 N82866 

1506·141 
NST98 226·195 N82867 

1506 -142 N82870 
N82809 1011 ·104 
N82510 1015· 65 N62871 
N8251 00 254 - 51 

1002- 7 N82882 
1506 -167 N82883 

N828101 ' 254 - 53 N82890 
1002 - 4 N82891 
1506 -168 N6200 

N825102 1002 - 34 N8201 
N828103 1002 - 35 N8202 
N82S106 1002· 45 N8203 
N82S1 07 1002· 46 N8204 
N82S11 10~5 - 89 N8228 
N828110 1015 52 N8228CB 
N825111 1015 - 55 N8230 
N828112 247 -102 N8231 

1010-106 N8232 
N828114 1004 - 10 N8233 
N828115 1005- 23 N8234 
N828116 1012 - 28 N8235 
N828117 1012 - 25 N8241 
N82812 247 ·101 N8242 

1010,105 N8243 
N823123 1003· 21 N8250 
N82S126 1003 - 66 N8251 

N825129 1003- 71 N8252 
N825130 1004 - 73 N8260 
N828131 1004- 75 N8261 
N82S136 1006- 9 N8262 
N828137 1006- 14 N8263 
N62S140 1005· 18 N8264 
N828141 1005- 24 N8266 

2164 

Page-Line I Device Page-l.ine I Device Page-line DeYlCe 

1005 3 N8267 248 34 SE527 550 - 2 S825190 

HJ<)5 . 'I N8266 223· 121 SE529 550 - 3 582$191 
1012 - 44 N8269 224-184 SE531 581 - 42 S82S200 
1012- 38 N8270 234-181 SE532 567 - 94 S825201 
1006 - 45 252 - 86 . 589 - 52 S82S214 
1006 - 46 I N8271 

1025 - 62 
1 SE5"A 

588 - 47 I 5825215 
1007 - 30 252 - 97 SE5334A 575 - 46 S828226 
1007 - 31 I 1025 - 63 SE535 574 - 44 I 5825229 
1007 - 34 I N8273 253 -141 SE538 574 - 45 S82S23 
1007 35 1028 - 30 8E540 554 -182 8825230 
254 - 42 N8274 253 ·136 8E550 609· 61 582S231 

1002- 12 1028 - 26 8E550L 610· 21 8825240 
254 - 43 N8276 253 - 88 5E5533 589· 12 5825241 

1002- 11 1027 -103 8E5534 575 - 45 882825 
1002- 50 N6277 253 ·166 8E5535 568· 49 88282706 
1002- 51 1028· 19 8E5538 588 - 50 8628280 
1015 - 35 N8280 229- 81 8E5539 582 - 4 8628281 
247 -107 N8281 227 - 95 SE555 600· 21 58200 

1011 - 80 N8284 228· 64 SE5551 608 - 36 58201 
1015· 42 N8285 230· 52 8E5552 606 38 88202 
1020- 73 N8288 231· 30 8E5553 608· 44 88203 
1021· 40 N8290 229· 82 8E5554 608 - 63 58230 
1020- 35 N8291 227· 97 8E5555 608 - 49 88231 
1020- 37 N8292 230· 15 8E556 600 - 93 88232 
1003- 17 N8293 228· 50 8E558 600 -111 86233 
1021· 2 N9300 251 -111 8E559 600 ·115 86234 
,0?1. <I N!l~OA 246 - 92 SE560 597· 23 86235 
1021· 39 I N9309 249-115 I 8E561 597 - 25 188241 
1021 - 41 N9312 249 ·165 8E562 597 - 27 56242 
1011. 29 N931~ 250 - 43 SE565 597 - 29 88243 
1003- 62 N9314 246 -104 8E566 597 - 42 88250 
1006· 47 N9322 247 ·157 8E567 596-143 58251 
1022· 13 N9324 225· 6 598 -102 88252 
1022- 15 N9334 246- 19 8E592 546- 95 58260 
1023 - 4 N93415A 1015 - 53 8T100 598 - 41 88261 
'023 - 5 1015 - 83 I SIJ536 '587 - 25 58262 
249 ·170 N93425 1015- 90 S3OO1 .1860 58263 
249-171 N93425A 1015· 56 257· 26 S8264 
249 ·172 N9602 251 - 29 1507 ·194 88266 
248 - 3 OM200 554· 21 S3OO2 .1868 88267 
248· 26 PA239 555 -185 224 -177 58269 
248· 36 , 129- 3 1507-189 88270 

1023 - 97 SAA1027 558 - 82 53101A 1011- 30 
1023 - 95 613-158 58T04 325 -104 58271 
1023- 98 8AA1028 556 ·169 88T05 325 - 64 58273 
1023 - 96 5AA114 557 - 18 58T06 325 - 88 
244 ·129 8AF1031 560-201 88T09 234- 70 88274 
244 -196 8AF1032 560 -202 331 - 63 
233 - 34 8AJll0 558 ·136 88Tl0 237 - 23 58280 
231 ·179 5AJ250 5?6 -170 58T13 331· 25 88281 
255- 40 8AK140 613- 16 88T14 335 - 33 88284 
248· 27 8A1458 591 - 12 88T18 253 -191 88265 
248 - 76 SA532 bo/- 9:3 S8T8u 233-1&& S8288 
248- 37 590- 49 88T90 226- 87 88290 
251 -148 8A534 567 ·144 234 - 60 88291 

1026· 35 594· 61 882809 1011 -106 88292 
251 ·149 8A555 600 - 23 882510 1015 -103 58293 

1026- 36 8A556 600· 94 1016· 6 59309 
223 -132 8A558 600-110 8828100 254 - 52 89602 
223 -100 8A559 600-114 1002· 9 TAA1002 
229 -107 8A709C 584 - 45 8828101 254 - 54 TAA263 
227 -122 8A723C 609· 81 1002 8 
253 -147 8A741C 583 - 16 8628102 1002· 36 TAA310A 
253-153 SA747C 591· 10 8828103 1002· 37 TAA320 
253 -124 8C/MP 1505·117 882811 1015 -104 TAA320A 
253 -130 805000 313 - 27 1016- 12 TAA.370 

1000· 39 8D5001 313 - 26 8828114 1004 - 28 TAA550 
1021 ·105 505100 313 - 65 5828115 1005· 89 
999 - 40 8D5101 313 - 64 882S123 1003 - 40 

I 
249 -163 8D5200 316- 54 8828126 1003· 96 
250 - 41 805300 316- 30 8828129 1003·103 
249 ·166 805301 599· 90 8828130 1004 - 93 
247-153 805350 260- 57 8828131 1004 • 99 
248 -150 312· 75 5828136 1006· 34 TAA630 
248 -156 315 - 47 1006· 54 TAA960 
244 - 92 805600 310 - 65 8828137 1006· 35 TAA970 
244 -177 806000 559· 14 1006- 64 TBA120 
254 ·117 8E5008 321· 11 8828140 1005· 65 
233· 31 I 5E5009 321 - 6 8628141 1005 - 86 I TBA1440 
231 -151 SE5018 .1913 582816 1012· 62 
231 -152 320 -101 882817 1012 - 76 TBA14406 
224 -140 SE5018F .1913 8828180 1006- 71 TBA1441 
224 ·147 SE5018N .1913 8628181 1006· 75 T8A327 
255 - 23 8E510 547 -196 8828184 1007 - 32 TBA395 
248 -161 SE511 547-197 1022 -104 TBA396 
248 -167 8E515 545 - 51 8628165 1007. 33 T8M40 
248- 24 SE526 550- 19 1022 ·105 TBA500 

• Indicates page number in Application Note DIrectory 
* Indicates additional data is provided on the page noted. 

page-Line Device Page-Lltie 
------

1007 - 36 TBA510 560 - 73 
1007 - 37 TBA520 560 - 74 
1002 - 14 TBA530 560 - 75 
1002 - 13 TBA540 560 - 76 
1020- 82 TBA550 560 - 77 
1021 - 52 561 - 36 
1020 - 50 TBA560 560 - 78 
1020 - 51 TBA570 554 - 78 
1003 - 38 TBA673 612 ·130 
1021 - 12 TBA700 554 - 79 
1021· 15 T8A720A 560·154 
1021.- 50 TBA750 557 -110 
1021 - 53 561 - 96 
1011 - 43 TBA890 561· 37 
1006- 76 T8A900 561 - 36 
1022 - 27 TBA915 554 -104 
1022 - 33 TBA920 560 ·155 
253 ·148 TBA990 560· 79 
253 -154 TCA160 554 ·183 
253 ·125 TCA210 554 ·102 
253 ·131 TCA220 592 - 21 
249 -164 TCA240 612 -120 
250 - 42 TCA270 561 -206 
249 ·167 TCA280 616· 32 
247·154 TCA290 557 ·182 
248 ·151 TCA410A 563 - 7 
248 -157 TCA410B 563· 22 
244· 93 I TCA4100 563 - 23 
244 -178 TCA420 557 ·111 
254 -118 TCA440 554 - 40 
233 - 32 TCA450 613· 46 
231 -153 TCA490 555 -186 
231 ·154 591 - 29 
224 - 141 TCA520 582 - 34 
224 -146 TCA530 559 - 87 
255· 24 TCA540 562· 2 
248 ·162 TCA580 599 - 6 
248 -166 613 -110 
248 - 25 TCA640 560· 80 
248 - 35 TCA650 560- 81 
224 -165 TCA660 560 - 82 
234 ·182 TCA730 554 ·106 
252 - 85 TCA740 554 ·107 
252 - 98 TCA750 559· 88 
253 ·142 TCA760 554 ·184 

1026 - 31 TCA770 557-112 
253-137 557 -143 

1028· 27 TCA800 560 - 83 
229- 85 TCA620 612·119 

, 227 - 96 TCA980 545 ·134 
228· 65 TDA0301 584 - 20 
230- 53 TDA0319 552 - 24 
231 - 3i TDA0324 595 - 8 
229· 86 TOA0358 591- 39 
227· 98 TOA0555 600· 22 
230 - 16 TDA0723 609· 62 
228· 51 TDA0741 564 - 39 
249 -116 583· 17 
251 - 30 TDA0748 582· 54 
555 -143 TDA1002 545 -191 
546 - 96 5&4 - 8 
555 -141 TDA1003A 558 - 77 
555 ·142 613 ·166 
545 ·138 TDA1004A 555 - 44 
545 -139 TDA1005 557 -183 
554. 22 TDA1006 558· 80 
559 - 66 613·167 
605 - 65 TDA1009 555 -108 
605· 70 TOA1010 555 - 45 
605· 74 TDA1023 616 - 33 
608- 24 TOA1024 616- 34 
608 - 29 TDA1028 546- 18 - 608 - 33 TDA1029 546- 19 
560· 66 

\ 
TDA1060 611 - 15 

545- 24 TOA1458 590- 20 
545 -133 TDA2500 560- 84 
557 ·109 TOA2510 560- 85 
561 - 95 TDA2520 560- 86 
546 - 97 TDA2522 560· 67 
561 - 203 TDA2523 560· 88 
561 ·205 TDA2530 560 - 89 
561 -204 TDA2540 562 - 3 
560- 68 TDA2541 546 - 98 
560 - 69 562· 4 
560· 71 TDA2560 560· 90 
561 ·202 TDA2571 560 ·156 
560 - 72 TDA2573 560-157 

Ie MASTER 1978 



PRODUCT INDEX 
DeviCe PagMIne Device Page-Line Device Page-Llne Device Page..Une DevIce Page-Llne DevIce PIge-Une 

Signetics (cont'd) 10147 1011 -111 2518 1-028 - 56 54HOl 242 -109 54L5279 246 -186 54100 246- 74 
10148 218 - 40 2519 1028- 58 54H04 226 - '49 54L528 245 -167 54107 236- 26 

TDA2581 560-158 1011- 89 2521 1029- 1'1 54H05 226 -123 54LS290 229 - 49 54109 235 - 66 
TDA2590 560-159 10149 218- 84 2522 1029 - 30 54H08 239- 54 54L5293 227- 51 5411 238-122 

TDA2600 561 -155 1003 - 58 2524 1024 - 68 54Hl0 241 - 59 54L530 239 -150 54116 246- 90 
TDA261 0 561 - 97 10151 218 - 47 2525 1024 -100 54Hl01 235· 9 54L532 245- 31 5412 241- 83 
TDA2611 555 - 46 1011- 90 2526 1021 - 97 54Hl02 234 -188 54L533 245 -192 54121 250-134 

TDA2620 559-154 10155 218 - 20 2527 1029 - 50 54Hl03 235 - 19 54L5365 225 -164 54123 251- 56 
561 -124 1010-100 2528 ,1029 - 46 54Hl06 235 -188 54L5366 226-182 54125 225- 67 

TDA2630 559-155 10158 218-112 2529 1029- 45 54Hl08 235- 31 54L5367 225 -166 54126 225- 97 
561 -125 '10159 218-117 2530 1021 - 79 54Hll 238 -155 54LS368 226-184 54128 334- 39 

TDA2631 559 -156 10160 219- 41 2532 1028 - 90 54H20 240- 58 54L537 242- 14 '5413 255-119 

561 -126 10161 216- 93 2533 1029 - 72 54H21 238 -106 54LS375 246 -159 54132 255 -150 

TDA2640 611- 16 10162 216- 84' 2580 1023 - 3 54H22 240 -182 54L538 242 -165 5414 255 -184 

TDA2670 560- 91 10164 218- 95 2600 1023 - 64 54H30 239 -165 54LS386 244-117 54145 232- 7 
TDA2680 561 - 39 10165 219- 26 2600-1 1023- 18 54H40 240 -133 54LS395 252- 60 54147 254.-180 
TDA2690 561 - 40 10170 219 - 32 2601 1014 - 28 54H50 244- 39 54LS40 240-114 54148 254-156 
TDA2700 562- 33 10171 216-107 2606 1015- 9 54H51 243 -146 54LS42 231 -175 54150 250 -107 
TDA271 0 562- 34 10172 216-100 2606-1 1014- 75 54H52 242 -199 54L551 243-172 54151 249-191 

TDA2720 562 - 35 10173 218- 16 2607 1022- 67 54H53 243 - 90 54LS54 243- 44 54152 249-130 
TDA2730 562 - 36 10174 218-104 2608 1022 ~ 78 54H54 243 - 55 54L555 243 -190 54153 249- 14 
TDA3081 548 - 22 10175 217-188 2608-1 1022- 66 54H55 243 -199 54L5670 247 - 90 54154 233-72 
TDA3082 548 - 30 10176 216-143 2609 999- 71 54H60 254 - 74 1010- 90 54155 232- 72 
TDA3083 547 -169 10179 ?16- 36 2611 1014- 23 54H61 254 - 82 54L573 236- 56 54156 232-t09 
UDN5711 344 -148 10180 216- 11 2612 1014 - 18 54H62 254- 91 54LS74 236-178 54157 247 -155 
UDN5712 345 - 50 10181 216- 22 2613-20 1018-102 54H71 234 -197 54LS75 246-157 54158 248-.42 
UDN5713 345 -146 10188 216- 42 2613-30 1019- 17 54H72 234 -157 54LS76 236-112 5416 233-145 
UDN5714 346- 12 10189 216- 44 2613-45 1019- 42 54H73 236- 75 54LS78 235 - 47 54160 229-136 
ULN2001 346 -106 10190 218 -150 2613-5 1018 - 88 54H74 236 -194 54LS85 225- 23 54161 228 - 9 

548 - 57 10191 218-137 2614-20 1017 -110 54H76 236-120 54L586 244 -115 54162 229-190 
ULN2002 346-122 10192 216-119 2614-30 1018- 16 54LSOO 241 ·146 54L590 229· 47 54163 227 -148 

548 - 58 10211 217 - 35 2614-45 1018- 50 54L501 242· 88 54L592 231· 23 54164 253- 45 
ULN2003 346 - 74 10216 219 - 3 2616 1023 - 54 54L502 245-165 54L593 227 - 49 1027 - 82 

548· 59 10231 216-135 2616·1 1023· 27 54LS03 242- 90 54L596 252 -125 54165 252 ·201 , . .,..", 

t)LN2004 346- 93 1103 1008· 34 2617 1023 - 55 54LS04 226·,31 54500 241 -174 1027 - 41 
548 - 60 1404A 1024-113 2617-1 1023· 28 54L505 226 ·107 54502 245 -176 54166 253· 21 

ULN2111 557 -113 1702A 1004 - 49 2627-2 1008- 65 54L508 239· 44 54503 242-120 1027· 51 
561 - 98 i1F02 1017 - 3 2627-3 1008 - 90 54L509 239- 97 54504 226 - 60 5417 233 -107 

11 129- 3 21 F02-2 1016- 87 2633 1023 -112 54LS10 241 - 42 54S05 226 -134 54170 247 - 40 
-~~-~ 

ULN2208 557 - 57 21 F02-4 1017-, 37 2650 1506-131 54LS107 236- sa .54$08 239.- 58 54174 23.7 •. 1.7lt· 
U .... N22u& 55? - tl8 21,-02 1017 - 4 1530- 4 54LS109 235- 86 54509 239 -105 54175 237 - 54 
ULN2211 557-114 21 L02-1 1017 - 83 , 147- 11 54L511 238 -139 54510 241- 68· 54180 255· 25 ., 

561 - 99 21 L02·3 1017· 14 • 147- 12 54L5112 235 ·167 54511 238 ·164 54181 224· 39 
10100 217· 52 21 L02-6 1017 • 71 11 147- 13 54L5113 235 ·106 54S112 235 -178 54182 224 ·111 
10101 217 - 93 2101 1014· 11 11 147· 14 54L5114 235 ·140 545113 235 ·117 54190 230· 72 
10102 217·110 1015· 31 , 147· 15 54L512 241· 96 548114 235 ·149 54191 228 - 82 
10103 217 -100 2101-4 1014· 62 • 147· 16 54L5125 225· 84 545133 239 -195 54192 230 ·126 
10104 216·169 2101·6 1015· 3 11 147· 17 54L8126 225-116· 545134 239 ·180 54193 228 ·138 
10105 217· 83 21 01 AL·2 1016· 88 • 147· 18 54L513 255 -137 545139 232 ·170 54194 251 ·202 
10106 217· 46 2102·1 1017· 84 • 147· 19 54L5132 255 -168 545140 234 ·110 1025· 97 
10107 217· 9 2102·4 1017· 34 11 147· 20 54L5136 244 ·162 333- 35 54195 251 ·109 
10108 216·160 2102-6 1017 • 72 11 147· 21 54LSl38 232 ·203 54515 239· 5 1026· 22 
10109 217·' 72 2102A 1016-114 11 147- 22 54L5139 232 ·159' 545151 250- 27 54198 252 -157 
10110 217· 22 2102A·2 1016- 86 11 151· 21 54LS14 256· 4 54S153 249- 49 1027· 21 
10111 217· 34 2102A·4 1017· 35 11 152- 3 54L515 238 -184 545157 247 -192 54199 252-143 
10112 217· 61 2102Ac6 1017· 73 2650A 1506·132 54L5151 250· 14 545158 248- 74 1027· 23 
10113 216-175 2102AL 1017 • 2 2651 1506·147 54L5153 249· 39 545174 238- 12 542 • 129· 3 
10114 218-180 2102AL-4 1017· 36 2652 349· 94 54L5154 233· 81 545181 224· 73 5420 240- 21 
10115 219· 13 2111 1014· 1506·151 54L5157 - 247·180 545189 1011 • 36 5421 238· 77 
10116 219· 2 1015· 24 2655 1506·154 54L5158\ 248· 63 54520 240· 70 5426 233 ·189 
1(}117 217 ·153 2111-4 1014· 52 2656 1506 ·157 54LS161 228· 37 54S200 1012· 83 5427 245 - 95 
10118 217 ·132 2111·6 1014·116 2660 1009 - 22 54L5163 227 ·172 545201 1012· 84 54279 246 -168 
10119 217-120 2112 1013-109 2660-1 1009· 69 54L5164 253· 68 54522 240·194 5428 245 ·137 
10121 217 -142 1015· 18 2660·2 1009 -100 1027· 80 545253 249· 87 54298 237 -124 
10123 216·116 2112-4 1014- 44 2660-3 1009· 23 54LS170 247 - 65 545258 248 ·108 248· 14 
10124 218 ·161 2112·6 1014 -108 2665 1023-116 1010- 73 548260 245· 80 5430 239 -129 
10125 218 ·147 2115A 1015· 69 2675 1009·107 54L5173 237· 33 545301 1012- 77 5432 245· 13 
10129 219· 17 2115AL 1015· 70 2680 1008·115 54LS174 237 ·201 54532 245· 37 5433 245 ·181 
10130 217-161 2125 1016· 36 2680-1 1009· 53 54L5175 237 - 80 54540 240 ·143 5437 . 241·196 
10131 216·134 2125A 1015- 74 2680-2 1009 ·105 54L5181 224· 58 54551 243 ·153 5438 242 ·142 
10132 218- 3 2125AL 1015· 75 2690-2 1009 ·123 54LS190 230 - 95 54564 243·101 5439 242 ·144 
10133 217-171 2125L 1016· 37 2690·3 1010· S 54LS191 228 ·105 54565 243·112 5440 240· 94 
10134 218· 10 25LOl 1013· 8 2690-4 1010· 20 54LS192 230 ·153 54574 236·203 5442 231 ·149 
10135 216·156 2501 1013· 7 2704 1005· 98 54L5193 228·164 54S85 225 - 28 5443 231- 86 
10136 216· 62 2502 lQ24 - 53 1511 -151 54L51~5A 251 ·134 54586 244 ·130 5444 231 -106 
10137 216· 75 2503 1024- 88 2708 1007· 5 54L520 240· 41 540 , 129· 3 5445 232· 34 
10139 218· 79 2504 1025· 4 1511 ·159 54LS21 238· 94 5400 241 ·125 5446 325·157 

1003· 3 2505 1024· 63 2901-1 .1851 54L522 240 -188 5401 242· 52 5447 325 ·127 
10140 218- 44 2506 1024· 29 3001 .1860 54LS221 251· 6 5402 245 ·135 5448 325- 61 

1011· 88 2507 1024· 30 3002 .1868 54LS251 250· 70 5403 242· 54 5450 244 - 25 
10141 218 ·128 2509 1028· 62 3207,. 343 -132 54L5253 249· 78 5404 226· 12 5451 243 -130 

1026· 56. 2510 1028-109 3207A-l 343 -133 54L5257 248 ·133 5405 226· 85 5453 243 - 76 
10142 218· 34 2511 1029· 44 521 • 129· 3 54L526 242 -182 5406 233 ·163 5454 243 - 24 
10144 218· 65 2512 1024 - 94 522 • 129· 3 54LS260A 245 - 77 5407 233 ·125· 5460 244· 58 

1012· 16 2513 999· 18 526 
• 129-

3 54L5261 223 ·140 5408 239· 24 5470 234 ·179 
10145 218· 30 2516 999· 36 529 

• 129· 3 54LS266 244 ·192 5409 239· 78 5472 234 -144 
1011- 4 2517 1024- 31 54HOO 241 ·163 54LS27 245-113 5410 241- 22 5473 236· 24 

Arranged alphanumerically from left to right. 

Ie MASTER 1978 2165 



-' 

Ie MASTER 
DevICe _____ page-l __ il'le \_De_vle_e _____ p_ag_e-_l_il'l_e \_De_V_ic_e ___ • __ p_a9_e-_l_il'l_e I Device 

Signetics (cont'd) ! 74lS145 232 < 14 ,74LS8S 225· 2411 74126 

5474 236·158 74L8151 250- 15 74LS90 229· 48 

1 

74L815 238.1851' 74LS86 244·116 74128 

246.138 74l8i53 249· 40 74L892 231· 24 7413 

~i~ ~::~~~~ I ;:~~;!: ~~~. ~~ II ;:~~~;8 ;;;.1~~ 1;:;;2 
5477 246.110 ,74L8156 232-127 74L896 252·126 74145 
5480 223 _ 10 i 74LS157 247 '81 I 74800 24' .175 . 74147 
5483 223· 48 ! 74LS158 248· 64 ,74802 245.177174148 
5485 225· 6 174L8160 229<165\74803 242·121 174150 
5486 244 - 90 I 74L8161 228· 38 74804 226· 61 \' 74151 
5490 229. 17'1 74L8162 230· 8 74805 226-135 74153 
5491 253· 89 74L8163 227·173 74808 239· 59 74154 

5492 
5493 
5494 

5495 

5496 

550 
55325 
555 
560 

I ~:~ 565 
566 
569 
592 
74HOO 
74HOl 
74H04 
74H05 
74H08 
74Hl0 
74Hl0l 
74Hl02 
74Hl03 ' 
74Hl06 
74Hl08 
74Hl1 
74H20 
74H21 
74H22 
74H30 
74H40 
74H50 
74H51 
74H52 
74H53 
74H54 
74H55 
74H60 
74H61 
74H62 
74H71 
74H72 
74H73 
74H74 
74H76 
74L800 
74lS01 
74LS02 
74lS03 
74LS04 
74lS05 
74lSOS 
74L809 
74LS10 
74LS107 
74L8109 
74L811 
74lS112 
74LS113 
74lS114 
74lS12 
74LS125 
74lS126 
74LS13 
74lS132 
74LS136 
74LS138 
74L5139 
74lS14 

1027. 99 74L8164 253· 70 74809 239·106 74155 
231. 5 1027 - 81 74810 241· 70 74156 
227- 22 74lS170 247- 66 74811 238·165 74157 
252- 73 1010- 74 74S112 235-179 74158 

1026- 65 74L5173 237- 34 748113 235-118 7416 
251_16774l8174 238- 2 74S114 235·15074160 

1025 - 95 7418175 237 - 81 74S133 239 -196 74161 
252-119 74L8181 224- 59 74S134 239-181 74162 

1026 -1 i 4 74LS190 230 - 96 748135 244 - 202 74163 
• 129- 3 74LS191 228·106 748138 233· 9 74164 

344 _ 45 74L8192 230-154 74S139 232 ·171 
• 129- 74L8193 228-165. 748140 234-111 74165 
, 129 _ 74LS194A 252 - 22 333· 36 

; ~~ ~ ; I ~:~~~:~A 
• 129· 3 74L8197 
; 129 - 3 '''I..''""V 
, 129 - 3 74LS21 
'129- 3 74LS22 

241 -164 74L8221 
242 -110 74LS240 
226 - 50 
226 -124 
239· 55 
241 - 60 
235 - 10 
234 -189 
235 - 20 
235 -189 
235 - 32 
238 -156 
240 - 59 
238 -107 
240 ·183 
239 -166 
240-134 
244 - 40 
243-147 
242 -200 
243- 91 
243 - 56 
243 -200 
254 - 75 
254· 83 
254 - 92 
235· 2 
234-158 
236· 76 
236-195 
236 ·121 
241 -147 
242 - 89 
245 ·166 
242· 91 
226 - 32 
226 -108 
239 - 45 
239 - 98 
241· 43 
236 - 59 
235· 87 
238 -140 
235 ·168 
235 ·107 
235 ·141 
241· 97 
225 - 85 
225 -117 
255 ·138 
255 -167 
244 -163 
232 ·204 
232 ·160 
256- 5 

74L,S241 

7418242 

74LS243 

74LS244 
74lS251 
74lS253 
74LS257 
74lS258 
74LS26 
74LS260A 
74L5261 
74L8266 
74LS27 
74LS273 
74LS279 
74LS28 
74L5283 
74 LS290 
74L8293 
74lS295 
74L8298 

74lS30 
74lS32 
74LS33 
74L8365 
74LS366 
74L8367 
74lS368 
74LS37 
74L8375 
74L8378 
74L838 
74L8386 
74LS390 
74L8395 
74LS40 
74LS42 
74L851 
74LS54 
74L555 
74L8670 

74LS73 
74LS74 
74L875 
74lS76A 
74LS78 
74LS83A 

25~ -135 
229 -104 
227 ~ 118 

238· 95 
240 ·169 
251 - 7 
256·128 
333 - 5 
256 -160 
332 - 38 
256- 51 
340 - 58 
256- 52 
340- 59 
256-182 
250- 71 
249 -79 
248 -134 
248 -100 
242 -183 
245 - 78 
223 -141 
244 ·193 
245 ·114 
238 - 23 
246-187 
245 -168 
223· .82 
229 - 50 
227· 52 
252 - 45 
237 -143 
248 ·186 
-239-151 
245- 32 
245 ·193 
225 -165 
226 -183 
225 -167 
226 -185 
242 - 15 
246 ·160 
237 -158 
242 ·164 
244 -118 
230· 42 
252 - 61 
240·115 
231 -176 
243 ·173 
243· 45 
243-191 
247 91 

1010- 91 
236- 57 
236 -179 
246 ·158 
236-113 
235 - 48 
223- 81 

748174 
748175 
748179 

74S181 
748182 
74S189 
74S194 

745195 
74S197 
74S20 
748200 
748201 
74S22 
74S251 
748253 
748257 

I 74S258 
74S260 
748280 
745301 
74S32 
74837 
74838 
74840, 
74851 
74864 
74S65 
74S74 

I
I 74S85 

74886 
74889 

'1

7400 

1
7401 
7402 

1

17403 
7404 

I 7405 
7406 
7407 
7408 
7409 
7410 
74100 
74107 
74109 
7411 
74116 
7412 
74121 
74122 
74123 
74125 

239· 6 74166 
250 - 28 ! 
249 - 50 I 7417 

? I ~~'7n 
~~~. 75 I 74~73 
247-,97 74174 

1010-102 74175 
238· 13 74176 
237- 91 74177 
251 ·146 
252 ·101 
224· 74 
224 ·123 

1011 - 21 
252 - 29 

1026- 53 
251 -147 
227 ·121 
240- 71 

1012- 45 
1012- 46 
240 ·195 
250- 81 
249· 88 
248 -144 
248 ·109 
245- 81 
255· 39 

1012 - 39 
245· 38 
242· 18 
242 -168 
240 ·144 
243 -154 
243 ·102 
243 -113 
236 -204 
225 - 29 
244 -131 

1011· 31 
241 -126 
242 - 53 
245 -136 
242· 55 
226- 11 
226 - 88 

74j80 
74181 
74182 
74190 
74191 
74192 
74193 
74194 

74195 

74196 
74197 
74198 

74199 

7420 
7421 
74221 
7423 
7425 
7426 

1

7427 
74279 
7428 
74298 

7430 
7432 
7433 
74365 

74366 

74367 

233 ·164 74368 
233 ·126 
239· 25 7437 
239· 79 7438 
241 - 23 7439 
246 - 75 7440 
236 - 27 I 7442 
235 - 69 '7443 
238 -123 7444 
246 - 91 7445 
241 . 84 7446 
250·135 7447 
250 -172 7448 
251· 57 7450 
225· 68 7451 

Page-Line 

225· 98 
234· 55 
334 - 37 
-255 ·120 
25<; _1';1 
255 ·185 
232- 8 
254 -181 
254 ·157 
250 ·108 
249 ·192 
249- 15 
233· 73 
232· 73 
232 -110 
247 -156 
248· 43 
233 -146 
229 ·137 
228 - 10 
229-191 
227 ·149 
253· 46 

1027· 83 
253· 3 

1027 - 42 

I Device 

1

17453 
7454 
7460 
7470 

I

· ;~;~ 
7474 

7475 

1
7476 
7477 
7480 
7483 
7485 
7486 
7490 
7491 

7492 
7493 
7494 

7495 

7496 

253 - 22 
1027 _ 52\758107 
233.108 75S1OS 
247 41 758207 

237 - 24 
237 -180 
237 - 55 
229· 83 
227· 99 
255· 26 
224 - 40 
224 -112 
230- 73 
228· 83 
230 ·127 
228 ·139 
251 ·203 

1025 - 98 
251 -110 

1026- 23 
229 - 84 
227 -100 
252 ·158 

1027· 22 
252 -144 

1027- 24 
240· 22 
238 - 78 
250 ·192 
245 - 69 
245 - 56 
233 -190 
245· 96 
246 ·169 
245 -138 
237 -125 
248· 15 
239 -130 
245 - 14 
245 ·182 
225 ·129 
234· 74 
226 ·149 
234· 81 
225 ·130 
234 - 87 
226 ·150 
234 - 94 
241 ·197 
242 ·143 
242 -145 
240 - 95 
231 -150 
231 - 87 
231 -107 
232· 35 

755208 

7520 
7522 
75232 
75S!34 
7524 
7528 
75324 
75325 
75361 A 
754508 
754518 
754528 
754538 
754548 
8T3i 
8T32 
8T33 
8T35 
8T36 
8T39 
8XOl 
8X02 

8X03 

8X04 

8X08 
8X300 

325 - 158 8048 
325 ·128 9301 
325- 62 9304 
244· 26 9310 
243 -131 9316 

11 Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted. 
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Page-Line 

243· 77 
243 - 25 
244· 59 
234 -180 
234 ·1113 
236· 25 
236 ·159 
246 -139 
246 -141 
236 - 99 
246-il1 
223 - 11 
223· 49 
225 - 7 
244- 91 
229- 18 
253 - 90 

1027 -100 
231 - 6 
227 - 23 
252 - 74 

1026· 66 
251 -168 

1025 - 96 
252 -120 

1026-115 
338 - 7 
338· 24 
337 - 45 
347 ·195 
337 - 55 
347·196 
347 - 48 
347· 63 
347 -138 
347 ·103 
347 - 29 
347 - 87 
344 - 15 
344· 46 
343-111 
344 -112 
344·113 
345· 23 
345 -122 
345 -188 

.1898 

.1898 

.1898 
*1898 
.1898 
.1909 

328- 5 
.1877 
257· 24 

1507 - 53 
1513- 43 
1531 - 1 

• 148- 1 
• 152 - 4 

328 - 7 
1001· 55 
1513- 39 

328 - 8 
;001· 54 
1513- 40 

596 - 80 
.1883 
1509-160 
1531· 2 

• 145- 12 
• 145· 13 
• 145- 14 
• 145- 15 
• 152- 5 
'152- 6 
'!I 152- 7 

• 152- 8 
, 152· 9 
, 152- 10 
- 1l)10- 36 

233 - 33 
223·113 
229 -138 
228· 11 

DeVice page-Line ---_._-,--_._-
Silicon General 

SG100 
SG101 

8Gl02 
SG104 
SG105 
8Gl07 
SG108 

SG108A 
SG109K 
SG109T 
SG110 
SG111 
SG1118 
SGli18A 
8Gl1.7K 
5G117T 
SG120-05K 
SG120-05T 
SG120-12K 
SG120-12R 
SG120·12T 
SG120·15K I 8G120-15R 

I ~~~;~:!~T~ 
I SG~20.52R 

8G120·5.2T 
SG1217 
SG123 
SG124 

SG1250 

SG139 
SG139A 
SG1401 
SG1402 

SG1436 

SG1436C 

SG1456 
SG1456C 
SG1456 

SG1468 
SG1468J 
8G1468T 
SG1488 
SG1489 
SG1489A 
SG1495 
SG1496 
SG1501 

8G1501A 
SG1502 
SG1511 
SG1524 

SG1532 
SG1536 

SG1556 
SG1558 
SG1568 
8G1568J 
SG1568T 
SG1595 
SGl596 
SG"1627 
SG1629 

SGl660 
8G170·05R 
SG1760 
SG200 
SG2001 

609· 35 
581· 24 
5€~ 15 
575· 31 
563· 33 
610· 73 
610 - 8 
575· 5 
566 -154 
574 - 20 
570 - 51 
601· 80 
601· 33 
563 - 15 
549· 47 
573· 59 
570· 53 
609 -102 
609 - 92 
605 -113 
605 - 95 
607 - 26 
607 - 17 
606·121 
no? SA 

se)7. 581 
607. 42 
606 - 32 
606 - 20 
606 - 16 
580 - 50 
601 -125 
567 145 
593· 37 
566 -117 
567· 23 
576 - 54 
553· 3 
552 - 34 
546-101 
613 ·182 

• 130· 17 
565-114 
585 - 54 
565 ·124 
586· 32 
585 - 51 
586· 34 
564 - 58 
591 - 14 
608 - 59 
610- 84 
610- 88 
331 - 53 
335 - 52 
335 - 63 
613 -185 
612 ·121 
610- 91 

• 134- 17 
608· 64 
610· 96 
610 - 54 
611· 1? 

• 130- 7 
• 130· 8 

610- 23 
565 -107 
579· 37 
577 - 35 
590 - 23 
608· 60 
610· 85 
610- 89 
613 -186 
612 ·122 
346 - 47 
31.6- 3~ 

346· 32 
615 -120 
583· 55 
605 -100 
583 - 56 
609· 36 
346 ·106 

Ie MASTER 1978 



PRODUCT INDEX;~~;,:,:~~: 
DevICe Page.Une Device Page-Une Device Page-t.ine Device PBge-Une Device Page-Une Devlc:e Page-Une 

'it<",,~'i>.1l 

Silicon General 8G3183 547-171 8G55462 345 - 25 8G7812ACP 603 - 86 DF331 * 979 OG1808 307 - 57 

(cont'd) 5G3183A 547 -172 5G55463 345 -124 5G7812ACR 603 - 62 598- 14 307 - 67 
5G320-0SK 605-116 5GS5464 345 -190 SG7812ACT 616- 43 S98 -35 OG181 • 13S- 15 

5G2oo1 548 - 69 5G320-OSP 605-117 5GS55 600 - 24 5G7812AK 603 - 83 DF331CJ * 979 , 136- 1 

SG2002 346 -124 SG320-0ST 605- 97 SG555C 600 - 25 8G7812AR 603 - 61 DF332 * 979 • 136- 7 

548 - 70 5G320-12K 607- 29 8G556 600- 95 SG7812AT 603 - 46 598- 15 OG181A 30.]- 82 

5G2003 346- 76 5G320-12P 607- 30 5G556C 600- 96 5G7812CK 603 - 85 598 - 42 307- 92 " 

548 - 71 ,SG320-12R 607- 19 5G710 549 - 22 5G7812CP 603 - 87 DF332CJ \ * 979 OG1818 307 -102 

5G201 ' 584 - 38 5G320"12T 607- 3 SG710C 550 - 16 SG7812CR 603 - 63 DF341 * 9,78 307-112 

5G201A 575- 32 SG320-15K 607- 71 SG711 551 - 32 5G7812CT 603 - 47 598- 17 OG182A 308- 3 

8G202 563- 39 'SG320-15P 607- 72 SG711C 552- 5 8G7812K 603 - 82 598- 36 308- 7 

8G204 610- 74 SG320-1SR 607 - 60 8G723 609- 83 SG7812R 603 - 65 DF341CJ * 978 OG1828 308- 23 

SG205 610- 9 8G320-15T 607 - 44 SG723C 609 - 84 SG7812T 603 - 48 DF342 * 978 308- 27 

SG207 575 - 6 8G320-5.2K 606- 35 SG741 564 - 37 SG7815ACK 604 - 35 598- 18 OG183A 311- 56 

8G208 574 - 21 SG320-5.2P 606- 36 581 - 10 5G7815ACP 604 - 38 598 - 43 311- 65 

SG208A 570- 52 5G320-5.2R 606- 22 SG741C 583- 18 5G7815ACR 604 - 15 DF342CJ * 978 OG1838 311- 57 

SG209K 601 - 81 
5G320-5.2T 606- 18 SG741S 581 - 36 SG7815ACT 604 - 3 DF411 * 536 311- 66 

8G209T 601 - 34 
SG3217. 582 - 38 SG741SC 582 - 37 8G7815AK 604- 34 208 - '87 OG184A 311- 79 

SG210 563 - 8 
SG323 601-127 SG747 590- 22 SG7815AR 604 - 14 326 - 22 311 - 87 

8G211 549 - 48 
8G324 567 -147 8G747C 591 - 13 SG7815AT 604 - '2 • 130- 2 001848 311- 95 

SG2118 573 - 60 
594 - 63 8G748 581 - 33 SG7815CK 604- 36 OF411CJ * 536 311-100 

5G2118A 570- 54 
8G3250 566-119 SG748C 582- 55 SG7815CP 604 - 39 OOM111A 308 - 28 OG185A 311-106 

8G217K 609-103 
567 - 25 5G75138 341 - 47 SG7815CR 604- 17 308 - 29 311 -110 

8G217T 
582 - 22 SG7520 - 347 - 51 SG7815CT 604 - 4 OGM1118 308- 30 OG1858 312- 6 

609 - 93 
605-114 

8G3302 553 - 45 8G7521 347 - 52 8G7815K 604- 37 308- 31 312- 10 
8G220-05K 

SG339 553 - 23 SG7522 347 -.66 604 - OGM122A 312- 15 OG186A 309- 51 
SG220-05P 605-115 8G7815R 16 

SG220-05T 605" 96 
8G339A 552 - 47 SG7523 347 - 67 SG7815T 604 - 5 OGM1228 312- 16 309- 60 

8G220-12K 607 - 27 
SG3401 546 -104 SG7524 347 - 32 SG7818ACK 604 - 93 OG123A 309- 21 001868 309- 52 

SG220-12P 
SG3402 613 -184 SG7525 347 - 33 8G78i8ACP 604 - 96 OG1238 309 - 25 309- 61 

607 - 28 
5G350,l 610- 93 8G7528 347- 88 OG125A 309 - 23 00187A 309- 74 

607 - 18 SG7818ACR 604- 75 5G220-12R 
• 134 - 17 SG7529 347- 89 OG1258 309 - 27 309- 82 8G7818ACT 604- 71 SG220-12T 607 - 2 

8G3501A 6OfI- 66 8G75325 344 - 48 00l26A 311 -115 001878 309- 90 
SG220-15K 607- 69 SG7818AK 604- 92 

SG3502 610- 95 8G7534 347 -143 8G7818AR 604 - 74 OG1268 312- 2 309 - 97 
8G220-15P 607 - 70 SG3511 610- 55 8G7535 347 -144 00129A 311- 83, OG188A 309 -103 8G7818AT 604- 70 SG220-15R 607 - 59 8G3524 611- 19 SG7538 347 -165 OG1298 311- 96 309 -107 5G7818CK 604 - 94 5G220-15T 607 - 43 

• 130-
7 5G7539 347 -166 OG133 • 136- 1 OG1888 310- 7 

8G220-5.2K 606 - 33 5G7818CP 604 - 97 

SG220-5.2P • 130- 8 SG75450 344-118 SG7818CR 604 - 77 00133A 307 - 88 310 - 11 
606 - 34 5G3532 609 -108 5G75451 344 -119 OG1338 307 -104 OG189A 310-68 SG7818CT 604 - 72 SG2~52R 606- 21 SG3627 346- 48 5G75452 345 - 26 OG134A 308- 13 310- 72 5G7818K 604- 95 5G22()"52T 606- 17 8G362ff 316-,34 SG75453 ~.125 ,00.348 SM· 11 001~ .3t~--e9 . 

SG223' so~ ;~2e SG7'!r!ac: 604, 78 
346 - 33 5G75454 345-191 5G7818T 604 - 73 OG139A 312- 45 310- 73 

5G224 567 -146 615-121 5G75460 344 -120 DGl398 312- 51 OGl90A 310- 77 SG782CR 605 - 32 594 - 62 5G370-OSR 605-102 5G75461 344-121 00140A 311 - 62 310- 81 5G7824ACK 605 - 48 8G2250 566-118. 5G3818 547 - 68 5G75462 345 - 27 001408 311 - 72 OG1908 310 - 82 
567 - 24 SG7824ACP 605- 51 

5G3818A 547 - 70 5G75463 345 -126 5G7824ACR 605- 30 00141A 307- 63 310- 84 
576 - 55 8G3821 547-152 SG75464 345 -192 001418 307 - 74 00191A 310- 89 

SG239 553 - 22 8G7824ACT 605- 13 
5G3822 547 -190 5G777 574 - 32 SG7824AK 605- 47 OG142A 312- 56 310· 93 

SG239A 552 - 46 5G3823 547 -179 SG777C 580- 12 001428 312. 61 OG1918 310- 97 SG7824AR 605- 29 8G2401 546 ·102 SG3851 346-109 5G78OSACK 601-105 00143A 309·112 310 -101 
SG2402 613 -183 SG7824AT 605· 12 

001438 00200 • 136-
548 - 72 SG7805ACP 601-106 310- 3 1 

5G2501 610- 92 SG7805ACR 
SG7824CK 605 - 50 

OG144A 309 - 78 00200A 307 - 38 5G3852 346 ·125 601- 84 
, 134- 17 548 - 73 SG780SACT 

5G7824CP 605- 52 
OG1448 309- 92 DG2oo8 307 - 50 601 - 57 SG7824CT 6OS- 15 SG2501A 608- 65 SG3853 346- 77 5G7805AK 601 -104 OG145A 312- 32 00200c 307- 51 

SG2502 610- 97 SG7805AR 
SG7824K 6OS- 49 

OG1458 312 - 38 00201 A 308- 52 548- 74 601- 83 
5G2524 611 - 18 SG3886 8G7805AT 601 - 56 

SG7824R 6OS- 31 
00146A 309- 56 002018 308· 54 547 -153 

• 130- 7 SG4194CJ 610- 99 SG7805CK 601-107 
5G7824T 605- 14 

001468 309- 68 00201C 308- 55 
• 130- 8 SG4194CR 610-101 SG7805CP 601-108 

SL7808ACP 602-115 
00151A 307- 71 DG300 • S28 

SG2532 610- 24 SG4194MJ 610-104 SG7805CR 601 - 85 
SL7808CP 602-116 

OG1518 307 - 77 * 532 SG270-05R 605-101 SG4194MR 610-107 SG7805K 601-109 
SP1401 • 119- 6 

OG152A 301- 99 , 136- 6 
SG300 609- 11 8G4250 566-120 SG7805R 601 - 86 

S875154 335 - 42 
OGl528 308-,15 , 136- 7 

SG3OO1 546 -103 567 - 26 5G7806ACK 602 - 42 00l53A 311- 70 DG300A • 528 
5G301A 584 - 21 576 - 49 SG7806ACP 602 - 45 Siliconix 001538 311- 75 307 - 25 
SG302 563 - 43 SG4250C 566-121 SG7806ACR 602 - 28 00154A 311 - 92 OG3008 * 528 
SG304 610- 41 . 567 - 27 8G7806ACT 602· 18 DF213 * 981 001548 311-118 307 - 26 

610- 75 579- 32 SG7806AK 602- 41 562-164 00161A 309- 65 0G300C * $28 
5G3045 547-149 SG4501 608- 61 SG7806AR 602 - 29 DF2l3CJ It 981 OG1618 309- 70 307 - 27 
SG3046 547 -150 610 - 94 SG7806AT 602 - 17 DF214 * 981 OG162A 309- 87 DG301 * 528 
S6305 609 - 27 SG55138 341 - 13 SG7806CK 602- 43 562 -165 OG1628 309-113 * 532 
SG305A 610- 17 SG55154 335- 41 SG7806CP 602- 46 DF214CJ * 981 OGl63A 312- 36 OG301A * 528 
SG3058 616- 35 5G5520 347 - 49 5G7806CR 602- 30 DF215 * 981 OG1638 312- 41 309 - 34 
5G3059 616- 36 SG5521 347 - 50 SG7806CT 602- 20 258 - 98 00l64A 312- 50 DG3018 * 528 
8G307 584- 7 SG5522 347 - 64 SG7806K 602- 44 600-102 OGl64B 312- 59 309 - 35 
SG3079 616- 37 5G5523 347 - 65 SG7806R 602- 31 • 137- 9 OG170A 311- 5 OG301C * 528 
SG308 583 - 52 SG5524 347 - 30 SG7806T 602- 19 DF215CJ * 981 OG1708 311- 6 309 - 36 
SG308A 571 - 8 SG5525 347- 31 SG7808ACK 602 -112 DF216 258 -100 00170C 311 - 7 DG~2 It 528 
SG3081 548· 23 SG55325 344 ~ 47 SG7B08ACR 602 - 94 DF320 * 977 OG171 f 136- 1 * 532 
SG3082 548 - 31 SG5534 347-141 SG7808ACT 602- 88 598- 77 00172A 309- 16 DG302A * 528 
SG3083 547-170 SG5535 347 -142 SG7808AK 602-111 DF320DJ * en 001729 309· 17 311 - 38 
SG309K 601 - 82 8G5538 347 -163 SG7808AR 602 - 93 DF320DP * en OG172C 309- 18 OG3028 * 528 
8G309T 601 - 35 SG5539 347 -164 SG7808AT 602 - 87 DF321 * 977 OG173A 312- 63 311- 39 
SG310 563 - 25 5G55450 344-114 SG7808CK 602-113 598- 78 OG1738 312- 64 DG302C * 528 
SG311 550- 44 SG55451 344-115 SG7B08CR 602- 96 DF321OJ * en OG175A 310- 22 311- 40 
563118 583 - 40 SG55452 345 - 24 SG7808CT 602 - 90 DF321DP * 9n 310- 23 DG303 * 528 
SG311BA 571 - 9 5G55453 345 -123 SG7808K 602-114 DF322 * 9n OG1758 310- 24 * 532 
SG3146 547 -151 5G55454 345 -189 SG7808R 602- 95 598- 79 310- 25 DG303A * 528 
SG317K 609-104 SG55460 344-116" SG7808T 602- 89 DF322DJ * en 00180A 307 - 56 310- 43 
SG317T 609- 94 5G55461 344 -117 SG7812ACK 603 - 84 OF322DP * en· 307 - 66 DG3038 * 528 

Arranged alphanumerically from lett to right. 
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Device Page-Line Device Page-Line Device Page-Line Device Page-Une Device Ptge-Une Device Page-Une 

----------------- ------------------ ~--------------- ----------------- ----------------- -----------------
Siliconix (cont'd) DG50ge 

DG515A 
DG5158 
OG515C 

OG3038 
DG303C 

OG304 

OG304A 

OG3048 

OG304C 

OG305 

OG305A 

003058 

OG305C 

OG306 

OO306A 

003068 

OG306C 

OG307 

OG307A 

OG3078 

OG307C 

00308 
OG309 
00381 
DG381A 

OG3818 

OG381C 

OG384A 

OO384B 

."DG384C 

0G387 
DG387A 

OG387B 

OG387C 

OG390 
OG390A 

OG3908 

OG39OC 

DG501A 

OG501B 

DG501C 

OG503A 
005038 
OG506 

OO506A 
DG5068 
DG506C 
DG507A 
DG5078 
OG507C 
OG508A 
OG5088 
OG508C 
0G509A 
005098 

2168 

310- 44 

* 528 
310- 45 

* 528 
* 532 
* 528 

307 - 28 

* 528 
307 - 29 

* 528 
307 - 30 

* 528 
* 532 

'

" OG516A 
OG516B 
DG516C 

I Di23A 

I 01238 

I 0125A 
j 

01258 

* 528 D129A 
309 - 37 0129B 

* 528 D130A 
309 - 38 

* 528 D130B 
309 - 39 

* 528 0132A 
* 532 D132B 
* 528 D139A 

311 - 41 
* 528 01398 

311 - 421 * 528 D139C 
311- 43 0140 

* 528 
.. 532 

* 528 
310 - 46 

* 528 
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Solid State CM4023A 209 -157 CM45118 325 -189 UHC/O-407 345 - 62 ULN-2015A 548 - 98 ULN-2811A 548-119 

Scientific (cont'd) CM4023AE 209-158 CM45118E 208 - 42 UHC/O-408 234 - 25 ULN-2021A 346 -112 ULN-2812A 346-160 
CM4024A 205 -111 325 -190 345 - 63 548 -lOS 548 -120 

SCM5502S 212 -154 CM4024AE 205-112 CM4514B 207 -169 UHC/O-432 234 - 46 ULN-2022A 346 -128 ULN-2813A 346-143 

SCM5520 212- 84 CM4025A 211 - 55 CM4514BE 207 -170 346 - 22 548 -106 548 -121 

SCM5520S 1012 - 98 CM4025AE 211 - 56 CM4515B 207 -185 UHC/O-433 234 - 47 ULN-2023A 346 - 82 ULN-2814A 346-150 

SCM5522 212- 98 CM4026A 207 - 3 CM4515BE 207 -186 346- 23 548 -107 548 -122 .,.-". 

1015 - 45 CM4026AE 207- 4 CM45188 206 -125 UHC/D-5oo 234 - 16 ULN-2024A 346- 96 ULN-2815A 346 -144 

SCM5533 212- 39 CM4027A 20a -189 CM4518BE 206 -126 344-171 548 -108 548 -123 

11 139- 9 CM4027AE 208-190 CM4520B 206 - 25 UHC/O-502 234 - 38 ULN-2025A 346- 83 ULN-2821A 346 -156 

SCM5555 212- 90 CM4028A 207 -143 CM4520BE 206 - 26 345 -160 548 -109 548 -126 

SCM5555D 1011 - 95 CM4028AE 207 -144 UC4250 566-122 UHC/D-503 234 - 39 ULN-2031A 548- 36 ULN-2822A 346-161 
CM4029A 207 - 74 576 - 50 345 -161 ULN-2032A 548- 37 548 -127 

Solitron Devices 
CM4029AE 207 - 75 UC4250C 566 -123 UHC/O-506 234- 17 ULN-2033A 548 - 38 ULN-2823A 346-145 
CM4030A 210-.84 579 - 33 344 -172 ULN-2046A 547 -155 548 -128 

CJCAool 
CM4030AE 210- 85 UHC/D-507 234 - 26 ULN-2047A 548 - 4 ULN-2824A 346-151 

610 - 27 CM4032A 204 - 29 Sprague Electric 345 - 64 ULN-2054A 547 -191 548 -129 
CJCA002 ·610- 78 CM4032AE 204 - 30 UHC/D-508 234 - 27 ULN-2061M 346- 41 ULN-2825A 346 -146 
CJCA007 610 - 28 CM4033A 207- 14 

Company 
345 - 65 547 - 81 548 -130 

CJCA008 610- 79 CM4033AE 207- 15 UHC/O-532 234- 48 ULN-2064B 346 - 50 ULN-2841 547 - 85 
CJSEOOl 604 - 43 CM4034A 214 -100 

TPQ3724 547 -110 
346- 24 547 - 83 ULN-2842 547 - 86 

CJSE002 607· 75 1027-111 
TPQ3725 547 -111 

UHC/D-533 234· 49 ULN-2074B 346- 51 547- 87 ULN-2843 
CJSE003 604 - 44 CM4034AE 214 -101 

TPQ3725A 547 ·112 
346- 25 547 - 84 

UCN-1403 213- 90 ULN-2844 547 - 88 
CJSE004 607 - 76 1027-106 UHP-4oo 234 - 18 ULN-2081A 548 - 24 ULN-2845 547 - 89 
CJSE005 604 - 45 CM4035A 213-175 

UCN-1404 213- 91 
344 -173 ULN-2082A 548 - 32 

UCN-4102A 207 -154 ULN-2846 547 - 90 
CJSE006 607 - 77 1026 - 86 UHP-402 234 - 40 ULN-2083 547 ·173 ULN-3006 260: 9 

604J~115 UCN·4103 556-171 CJSE009 CM4035AE 213-176 345 -162 ULN-2086A 547 -156 613 - 49 
CJSE010 607 ·108 1026- 77 

UCN-4104 556 -172 
UHP-403 234· 41 ULN-2111 557 -115 

CJSE011 604 -116 UCN-4105 213- 84 11 136- 8 
CM4036A 212- 52 345 ·163 561 -100 11 136- 9 

CJSE012 607 -109 554 -100 1010- 98 UHP·406 234- 19 ULN-2113 557 -116 11 136- 10 
CJSE013 604 ·117 UCN-4111 213-109 

CM4036AE 212- 53 344 -174 ULN·2114 560 - 92 11 136- 11 
CJSE014 607 -110 557· 19 CM4037A 210- 3 UHP-407 234 - 28 ULN·2120 557 ·184 ULN-3008 260- 10 
CJSE017 602 - 54 CM4037AE 210- 4. UCN-4112 213- 96 345· 66 ULN-2121 557 -185 613 - 50 
CJSE018 606 - 67 CM4038A 204 - 37 

556 -173 UHP·408 234 - 29 ULN-2124 560 - 93 
UCN-4113 213· 97 ULN-3303 260· 31 

CJSE019 602 - 55 CM4038AE 204 - 38 345 - 69 ULN:2125 561· 41 600 - 26 
CJSE020 606 - 68 CM4039A 212- 47 557 - 20 UHP-432 234 - 50 ULN-2127 560· 94 11 110· 15 
CJSE021 602 - 56 1010- 99 UCN-4114 213 -132 346- 26 ULN-2136 557 -117 ULN-3304 260 - 40 
CM4000A 210·197 CM4039AE' 212- 48 557· 21 UHP·433 234 - 51 ULN·2137 554· 42 600 - 27 
CM4000AE 211 - 2 CM4040A 205 -135' UON-2956A 346- 64 346· 27 ULN-2139 584 - 49 11 110- 15 
CM4001A 211 - 88 CM4040AE 205-136 548- 16 UHP-480 326· 61 ULN-2140 311 - 15 ULN·3305 2eO--44 
CM4001AE 211- 89 Ctlf4041A 205- gg UON-2967A 346-61 LiHP·461 326·' 66 uLI'.·2i4', 311· 11:> 
CM4002A 211- 25 548- 17 11 110 - 15 

CM4041AE 205 - 90 UHP-482 326 - 85 ULN-2142 311 - 17 ULN-3306 260· 47 
CM4002AE 211- 26 CM4042A 211 -154 UON-2981A 346 -164 UHP·490 326· 41 ULN-2151 580- 39 11 110· 15 
CM4006A 214-129 CM4042AE 211-155 548 -133 UHP·491 326 - 46 UlN·2165 561 ·101 ULS-2oo1H 548 - 80 

1026 -122 CM4043A 211-191 UON-2982A 346 -168 UHP-495 326 - 47 ULN-2171 580- 9 ULS-2oo2H 548· 81 
CM4006AO 1026-121 CM4043AE 211 -192 548 -136 UHP-500 2~4 - 20 ULN-2204A 554· 80 ULS-2oo3H 548 - 82 
CM4006AE 214-130 CM4044A 211-172 UDN-2983A 346-165 344 -175 UlN-2208 557 - 59 UlS-2004H 548· 83 

1026-120 CM4045A ,213-130 548 -137 UHP-502 234 - 42 ULN-2209 557· 60 ULS-2045A 547-154 
1027 - 2 CM4045AE 213-131 UON-2984A 346 -169 345-164 ULN·2211 561 -102 ULS-2083 547 -174 

CM4007A 205 -76 CM4047A 213- 41 548 -138 UHP-503 234· 43 " 124- 3 
CM4oo7AE 205 - 77 UON-3611 ' 344 -149 ULS-2139 577- 22 

CM4047AE 213- 42 345 -165 ULN-2212 561-103 ULS-2140 311 - 18 
CM4008A 204 - 20 CM4048A 211-101 UON-36l2 345- 51 UHP-506 234· 21 ULN·2214 11,124- 4 ULS-2141 311- 19 
CM4oo8AE 204- 21 CM4048AE 211·102 UON-3613 345-147 344 -176 UlN-2216 560 - 95 ULS-2142 311- 20 
CM4oo9A 204 -177 CM4049A 204 -197 UON-3614 346- 13 UHP-507 234 - 30 ULN·2224 560- 96 ULS-2151 
CM4009AE 204 -178 UON-5703A 345 -155 574- 41 

CM4049AE 205 - 2 345 - 70 ULN-2228 560- 97 ULS-2171 572- 11 
CM4010A 204 -105 CM4050A 204-124 UON-5706A 234- 11 UHP-508 234- 31 ULN-2229 560 - 98 ULS-3006 260- 11 
CM4010AE 204 -106 CM4050AE 204 -125 344 -166 345- 71 ULN-2231 555 ·187 060 11 132- 13 
CM4011 209-191 CM4051A 314-110 UON-5707A 344 ·178 UHP-532 234 - 52 ULN-2264 559-110 

209 -192 UON-5711 344 -150 560- 99 
400 11 132- 13 

CM4051AE 314-111 346- 28 ULN-2269 400·SERIES 11 127- 19 
CM4012A 209-121 CM4052B 314- 54 UON-5712 345 - 52 UHP-533 234- 53 ULN-2274 555 - 98 500 11 132- 13 
CM4012AE 209-122 CM4052BE 314- 55 UON-5713 345 ·148 346 - 29 ULN-2275 555 - 99 500-SERIES 11 127-
CM4013A 208-117 CM4053A UON-5714 346 - 14 UlN-227i 555 -100 

19 
310-118 UlN·2oo1A 346·110 

CM4013AE 208-118 CM4053AE 311- 2 UON-5733A 346- 19 548 - 75 11 122- 17 
CM4014A 214- 54 CM4068A 209- 92 UON-6118A 326· 36 11 119- 11 11 136- 20 Standard 

'1027 -115 CM4068AE 209- 93 UON-6128A 326 - 37 11 119 - 12 ULN-2278 555-101 Mlcrosystems 
CM4014AE 214 - 55 CM4069A 205 - 26 UON-6144 11 110· 2 ULN-2002A 346-126 11 122- 18 Corporation 
CM4015A 214- 35 CM4069AE 205 - 27 UDN-6144A 326- 39 548 - 76 UlN-2280 554 -185 
CM4015AO 1026- 91 CM4070A 210- 86 UON-6164 11 110- 2 11 119 - 11 11 122- 16 I'PC6001 1511- 50 
CM4015AE 214· 36 CM4070AE 210- 87 UON-6164A 326- 45 11 119- 12 UlN-2281 554 -186 CG41 00 999 - 25 

1026 - 90 CM4071A 210-163 UDN-6184 • 110- 2 UlN-2003A 346 - 78 UlN-2289 557 -118 CG4103 999 - 26 
CM4016A 308· 87 CM4071AE 210-164 UON-6184A 326 - 57 548 - 77 ULN-2291 560 -160 999- 27 

308 -100 CM4073A 209- 45 UON-7180A 326- 81 11 119- 11 ULN-2294 560-161 CG5004L 999-111 
CM4016AE 308· 88 CM4073AE 209- 46 UDN-7183 11 110- 2 11 119· 12 ULN-2298 560 -100 11 145- 16 

308 ·101 CM4076A 208 -150 UON-7183A 326 - 82 ULN-2oo4A 346- 94 ULN·2300 612 - 56 CG8002 999-112 
CM4017A 206-147 CM4076AE 208 -151 UDN-7184 11 110· 2 548- 78 III 132 - 12 COM1671 349 -104 
CM4017AE 206 -148 CM4077A 210-104 UON-7184A 326 - 83 11119- 12 ULN-2301 612- 54 1506 - 73 
CM4018A 207 -117 CM4077AE 210-105 UON-7186 11 110- 2 ULN·2oo5A 346· 79 UlN·2801A 346 ·154 COM2017 349· 48 
CM4018AE 207.118 CM4078A 210·181 UDN-7186A 326 - 84 548· 79 548 -112, COM2017H 349 - 55 
CM4019A 210- 24 CM4078AE 210·182 UHC/O-400 234- 14 UlN-2011A 346 ·111 ULN-2802A 346 ·159 COM2502 349 - 49 
CM4019AE 210- 25 CM4081A 209 - 70 344 -169 548 - 94 548 -113 COM2502H 349.- 56 
CM4020A 205 -157 CM4081AE 209- 71 UHC/D-402 234· 36 ULN-2012A 346 -127 ULN-2803A 346-141 COM2601 349- 82 
CM4020AE 205 -158 CM4102 207· 20 345 -158 548 - 95 548 ·114 COM5016 258- 15 
CM4021A 214· 75 207· 21 UHC/O-403 234· 37 ULN-2013A 346 - 80 ULN-2804A 346 ·149 350- 1 

1028- 10 CM4116A 308 -102 345 -159 548 - 96 548 ·115 COM5016T 258 - 14 
CM4021AE 214 - 76 CM4116AE 308 -103 UHC/O-406 234- 15 ULN-2014A 346- 95 ULN-2805A 346 -142 350· 2 
CM4022A 207 - 95 CM4508 212· 12 344 -170 548 - 97 548 ·116 COM5025 349- 91 
CM4022AE 207 - 96 CM4511B 208· 41 UHC/0-407 234 - 24 ULN-2015A 346- 81 UlN-2811A 346 ·155 COM5026 349-116 

Arranged alphanumerically from left to right. 
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Standard SY2112-2 1014-109 8002 1506· 19 1426-02 571 - 42 3498/M 222- 66 8750 • 127· 12 

Mlcrosystems SY2112A 1013 ·110 1509-158 1426-03 571 - 41 350AlC 222 - 20 9400 613- 39 

Corporation SY2112A-2 1013 - 69 1512 - 34 1430 564 -134 3508/M 222- 21 616· 19 

(cont'd) SY2112A-4 1014 - 45 1512 -107 565· 28 351A/C 222· 23 • 127- 13 
SY2114 1018 - 51 1512-169 568- 24 351B/M 222 - 24 

COM5026T 349 -117 SY2114-3 1018- 17 573- 54 355A/C 222 - 75 Telefunken 
COM5036 258 - 18 SY2316A 1023- 72 Teledyne 1433 588 - 13 600- 28 

350- 3 SY23168 1023 - 56 Crystalonlcs 1434 586- 37 3558/M 222 - 76 SA82000 561 - 5 
COM5036T 258· 19 SY2332 1023 -113 1435 565 - 41 600 - 29 SA82010 561 - 6 

350- 4 I SY2401 1025 - 11 CAG10 307 - 10 568 - 2 361 Ale 222 - 49 SAB2020 561· 7 
COM5046 349 ·118 SY2401·' 1025, 14 CAG10A 307· 5 582 - 5 3618/M 222 - 50 SAS660 559· sa 
COM5046T 349-119 SY2405 1024- 93 CAG108 307 - 13 1439 566· 24 362A1C 222 - 40 561 -127 
CRT5027 15i3 - 45 SY2530 1021 - 73 CAG10C 307· 7 587 - 40 36281M 222- 41 SAS6600 559 - 60 

• 145- 16 SY2533 1029· 64 CAG10D 307 - 9 4058 323· 45 363A1C 222 - 46 SAS661 0 559 - 61 
KA2376 329 - 45 SY2534 1029- 62 CAG13 307 -105 4109 

• 127-
9 3638/M 222 - 47 SAS670 559 - 59 

KA3600 329· 59 SY2534A 1029 - 63 CAG14 307 -14 4111 , 127- 9 367 
• 108- 12 . 561 -128 

NMX5010 314 - 21 SY2535 1029 - 54 CAG24 307 - 78 4551 315· 79 367A 336- 8 SAS6700 559· 62 
SA5015 1029· 37 SY2535A 1029· 56 CAG27 307 - 52 4552 316- 6 367A1C 222- 68 SAS6710 559· 63 
SA5015-133 1029· 35 SY2802 1024 - 57 CAG27-10 307· 53 4856 615· 72 3678 336· 12 TAA851 564 ·147 
SA5015·80 1028- 87 SY2803 1024· 91 CAG30 307· 16 3678/M 222· 69 TAA861 586 - 24 
SA5015-81 1028 - 99 SY2804 1025- 8 CAG42 307 -106 Teledyne 367C 336- 13 TAA865 564 -148 
SA501 I 1001· 86 SY2825A 1025- 25 CAG45A 307·107 Semiconductor 367M 336- 9 586- 25 

1029 - 36 SY2826A 1025 - 26 CAG48A 308 -114 36BA 336· 10· 
TBA0800 554·187 

SA5018 1001 - 85 SY2827 1025· 39 CAG49 308 ·109 300 
• 108· 

15 
368A/C 222 - 72 TBA120 557 -119 

1028 -100 SY2833 1029· 65 308 -110 
• 109- 2 

3688 336· 14 561-104 
" 1022 556· 88 SY2833A 1029- 66 CAG50 308-111 

• 110-
5 

3688/M 222- 73 
T8A520 560·101 I 5'(26336 1029 ~ G7 I CAG6 

aUI - 6 \ a01A/C <121 - 73 
368C 336- 15 

I;~~ 
550 -102 

Stewart-Warner SY2833C 1029- 68 CAG6-10 307 - 8 221 -118 \ 368M 
336- 11 

560 ·103 

I Microcircuits SY3515 1021· 74 CAG7 309- 47 3018/M 221 - 74 
370AlC 221· 82 

TBA560 560 -104 
SY4050 1009· i2 3708/M 221 - 83 CAG7-10 309- 48 221 -1·19 TBA570 554 - 81 

"' SY41 02-6 1016- 92 CAM601A 314· 90 371A1C 221 - 37 
TBA81 0 555 - 47 SW74193 228 -140 302A/C 221· 79 3718/M 221· 38 SY4600 1023 - 73 CAM604A 308 -107 221 -141 T8A990 560 ·105 

1023 -100 CDA1·3 310· 19 302B/M 
372A/C 221 - 29 

TCA830 554 -188 Synertek 221 - 80 3728iM 221 - 30 SY5001 562 -146 CDAl1 311 - 24 221 -142 TCA940 555 - 48 
SY5002 562 -147 CDA11·S12 311. 23 303A!C 

373A1C 221 - 40 
TDA1062 557 -197 221 -134 'Cl0091 558 - 37 SY5007 562 -148 CDA18 310· 15 3038/M 

3738/M 221 - 41 
TDA1068 559 - 3 

SYMC21 H02-1 221 -135 374A1C 221 - 32 1016· 53 SV5OO8 562· 44 CDA2-3 307, 94 304A/C TDA1083 554 - 82 
SYMC21 H02-2 1016 - 66 221 -127 3748/M 221 - 33 SY5009 562 -166 CDA23 310- 14 TDA2140 560-106 
SYMC21 L02-1 1017 - 53 3048/M 221-128 

375 
• 108-

14 SY5025 1025- 19 310· 20 306A/C 221 -157 TDA2150 560 -107 SYMC21 L028 1017· 16 SY5026 1025- 20 CDA28A 312 - 77 
375A1C 222 - 37 

TDA2151 560-108 
SYMC2102A 1017 . 6 3068/M 221 -158 3758/M 222- 38 SY5027 1025 - 35 CDA29A 3iO- 64 TDA2160 560-109 1 SY1103A 1008· 24 307A/C 221 ·160 380 

• 108-
13 SY5028 1025- 37 CDMA 310- 18 3078/M TDA2161 560-110 SY1103A-X 1008- 2 221 -161 380AlC 221- 53 SY5101 212 -131 CDM 310· 21 TDA4180 545 - 66 SY1103A·l 1008- 12 311A/C 221· 87 327. 22 1014-104 CDR125A 316- 67 3118/M 221· 88 TDA440 546 -105 SY1402A 1024· 51 SY51 02-3 1017- 56 CLD4 327 - 45 

380B/M 221 - 54 
562- 6 SY1402AR 1024 - 52 312A1C 221 - 97 327· 23 SY5111 212 ·132 CSl-i101A 615· 71 312BiM 221 : TDA4400 562· 7 SY14028 1024 - 40 98 381A1C 221· 46 SY5112 212 ·133 CSR301 327 - 43 TDA4410 562-SY1402BR 1024· 41 313A!C 221 - 99 327 - 24 8 

SY5255 1017 ·123 345 - 88 TDA4420 SY1403A 1024 - 85 3138/M 221 -100 3818/M 221 - 47 562- 9 
SY5257 1019 - 3 CS4R101A 311 -102 321A/C 221 -136 TDA4421 562· 10 SY1403AR 1024· 86 327 - 25 SY5270 1008 - 98 2107BE 307· 17 321B/M 221 -137 382A/C Tl1709 sao- 48 SY14038 1024 - 76 221 - 61 SV5271 1009 - 28 21108E 307 - 15 322A!C 221 -120 TL1709C 584 - 46 SY14038R 1024· 77 327 - 6 

SY1404A 
SY5280 1008-116 2126BG 309- 93 3~2B/M 221 -121 382S:fv1 TL1723 609 - 85 1024-114 SY5261 1009· 40 221 - 52 

TLl723C 609- 86 SY1404AR 1025 - 2 323A/C 221 ·143 327 - 7 SY6500 1531 - 4 Teledyne Philbrick 3238/M 221 -144 383A/C TL1741 564 - 40 SY14048 1024 - 95 221 - 43 
SV14048R 

SY6502 1508 -159 324A/C 221 -138 325 -129 581- 11 1024 96 
SY21H01 1013-

SY6503 1508-160 1319 574· 43 3248/M 221 -139 3838/M 221 - 44 TL1741C 583- 19 55 
SY21HOH 1013 - 45 

SY6504 1508 -161 
580 - 38 325A1C 221 -148 325·130 TL370SC 584- 47 

SY21HOl-2 1013- 60 
SY6505 1508 -162 

1319·01 574· 38 3258/M 221 -149 384A/C 221 - 49 TL3723 609- 87 

SY21H02 1016- 62 
SY6506 1508-163 1320 580- 8 326A/C 221-150 325 ·165 TL3741C 583- 20 

SY21H02-1 1016- 52 
SY6512 1508 -164 1321 579· 55 326B/M 221 -151 384B/M 221 - 50 TL4741C 583· 21 

SY21 H02-2 1016- 65 
SY6513 1508 -165 1321-01 579- 56 331A1C 222 - 12 325 -166 TL74172 1010-103 

SY21Hl1 1013- 53 
SY6514 1508-166 1322 565 - 59 3318/M 222 - 13 390 221 -104 TL74~OSl 229- 19 

SV21Hl1-1 1013 - 44 
SY6515 1508 ·167 586. 10 332A1C 221 - 10 344 -155 UAA145 615- 80 

SY21Hl'-2 1013- 59 
SY6520 1509- 14 1322-01 565- 60 222- 7 391 221-102 Ul02 613-150 

SY21H12 1013· 52 
1513 - 82 586- 11 3328/M 221· 11 344· 70 Ul03 6~3 ·140 

SY21H12·1 1013 - 43 
SY6522 1509- 15 1323 580· 3 222- 8 392 221 ·109 Ul06 616- 38 

SY21H12-:? 1013 - 58 
1513 - 83 1332 565 ·108 333A/e 222 - 3 344 -180 U112 559- 64 

SY21L02 1017 - 86 
SY6530 1509 - 3 582 - 29 3339/M 222· 4 393 221 -153 616· 39 

SY21 L02·1 1017· 52 
SY6532 1509 - 4 1339 584 - 26 334A/C 221· 24 345 - 98 U1t3 559· 66 

SY21 L028 1017· 15 
SY6540 1509 - 19 1339-01 584 - 25 3348/M 221· 25 394 221 ·155 U221 559 - 67 

SY2101 1015 - 32 
SY6541 1509 - 20 1339-02 577 • 21 335A/C 221 - 19 345 -167 613-151 

SY210H 1014 - 89 
SY7712 1024 -104 1340 569 - 29 335B/M 221 - 20 395 221 -111 U318M 561· 8 

SY2101-2 1015· 4 SY7722 1024-105 1421 586- 44 341A/C 221 -168 345· 40 U321M 561· 9 
SY2101A 1014 - 12 SY7780 1024· 17 1421-01 586· 40 3419/M 221 -169 396 221-116' 
SY2101A-2 1013· 83 SY8316A 1023 - 74 1421-02 586 - 38 342A/C 222- 30 844C 575 - 36 Telenetlcs 
SY2101A-4 1014· 63 SY83168 1023 - 57 1421-24 586· 45 3428/M 222· 31 846C 575 - 37 
SV21 02 1017 - 85 1421-25 586 - 39 343A/C 221- 2 8700 317 - 37 7507-01 309 - 29 
SY2102A 1017 - 5 Tektronix 1422-01 586- 41 3438/M 221 - a 

• 152-
11 7507-02 311 - 25 

SY2111 1015- 25 1424 588 - 6 344A1C 221 -163 8701 318- 3 7507-03 316- 22 
SY2111-1 1014 - 82 8001 .1916 1425 572· 40 344B/M 221 -164 

• 152-
11 7508·01 315· 91 

SY2111-2 1014 -117 1506· 18 1425·01 566 - 38 346 222· 27 8702 318 - 35 7508-02 315 - 51 
SY2111A 1014· 5 1509 ·157 571· 30 347 , 109- 1 

• 152-
11 7509-01 312· 78 

SY2111A-2 1013 - 76 1512· 33 1425-02 566- 39 347A/C 222 - 33 8703 317- 38 7511-01 598 - 4 
SY2111A·4 1014 - 53 1512 -106 571· 31 3479/M 222- 34 8704 318 - 4 7516-01 598 ·129 
SY2112 1015 - 19 1512 -168 1426 572· 44 348 222· 62 8705 318 - 36 7601-01 598 -201 
SY2112-1 1014 - 76 8002 .1916 1426·01 571 - 34 349A/C 222- 65 8750 319 - 28 616- 40 

11 Indicates page number in Application Note Directory . 
• Indicates additional data is proVided on the page noted 
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Telenetics (cont'd) /'A7924M 608- 16 LM305 609- ·28 SN39310 229 -142 SN54LS168 230-177 SN54LS366A 226 -186 
~ 

"A9637C 336- 52 LM305A 610- 19 SN39311 233 - 75 SN54LS169A 228 -179 SN54LS367A 225 -170 

7603-02 599- 2 "A9637M 336- 53 LM306 550- 10 SN39312 249 -169 SN54LS170 247 - 67 SN54LS368A 226-188 

616- 41 /'A9638C 333- 56 LM307 584- 8 SN39316 228 - 13 1010- 77 SN54LS37 242 - 16 
/'A9638M 333- 57 LM309 601 - 38 SN39318 254 -159 SN54LS173 237 - 35 SN54LS373 246 - 54 

:~.; 

Texas Instruments 
AM26LS31C 334 - 48 LM311 550 - 32 SN52506 551 - 10 SN54LS174 238- 3 SN54LS374 238 - 38 
AM26LS31M 334- 49 LM317 609 -107 SN54HOO 241 -165 SN54LS175 237 - 82 SN54LS375 246 -163 
AM26LS32C 338- 60 LM318 565 - 83 SN54HOl 242 -111 SN541.S181 224 - 60 SN54LS377 238 - 60 

"A2240C 600- 70 AM26LS32M 338- 61 1586 - 19 SN54H04 226- 51 SN54LS183 223-114 SN54LS378 237 -159 
"A2240M 600- 71 AM26S1OC 256- 99 LM324 567 -150 SN54H05 226 -125 SN54LS190 230 - 97 SN54LS379 237 - 99 
/'A702M 568- 58 341 - 42 595- 4 SN54Hl0 241 - 61 SN54LS191 228-107 SN54LS38 242-166 

574 - 24 ,AM26S10M 256 -100 LM339 553 - 25 SN54Hl01 235- 11 SN54LS192 230 -155 SN54LS381 224 - 85 
575- 54 341- 33 LM340-10 603 - 19 SN54Hl02 234 -190 SN54LS193 228 -166 SN54LS384 223 -167 

/'A709AM 575 - 44 AM26S11C 256-101 LM340-12 603- 90 SN54Hl03 235 - 21 'SN54LS194A 252 - 23 SN54LS385 1.!3 -129 
"A709C 584- 48 341 - 43 LM340-15 604 - 42 SN54Hl06 235 -190 SN54LS195A 251 -137 SN54LS386 244 -121 
J.LA709M 580 - 49 AM26S11M 256-102 LM340-18 604.-100 SN54Hl08 235 - 33. SN54LS196 229-105 SN54LS390 230- 43 
/'A710M 549 - 24 341 - 34 LM340-24 605 - 55 SN54Hll 238-157 SN54LS197 227-119 SN54LS393 227 - 64 
J.LA711C ' 552- 6 OS7820 337 - 29 LM340-5 601 -110 SN54H15 238 -194 SN54LS20 240- 43 SN54LS395A 252- 62 
"A711M 551- 33 OS7830 333 - 37 LM340-6, 602 - 51 SN54H183 223-118 SN54LS207 1013 - 33 SN54LS396 247 - 4 
J.LA723C 609- 88 OS7831 332- 7 LM340-8 602 -117 SN54H20 240 - 60 SN54LS208 1013- 34 253-112 
"A723M 609- 89 333- 47 LM358 567 - 97 SN54H22 240 -184 SN54LS21 238- 96 SN54LS398 237 -146 
J.LA733C 546 -106 OS7832 332- 11 591- 36 SN54H30 239 -167 SN54LS214 1016- 50 248-189 
I1A733M 546 -107 333 - 52 LM376 609 - 60 SN54H40 240 -135 SN54LS215 1016- 24 SN54LS399 237 -148 
J.LA741 564- 41 OS882O 337 - 30 LM393 551 - 48 SN54H50 244- 41 SN54LS22 240-170 248 -191 
"A741C 583 - 22 0S883O 333 - 38 MC1458 564- 59 SN54H51 243 -148 SN54LS221 251 - 8 SN54LS40 240-116 
J.LA741M 581 - 12 058831 332- 8 591 - 16 SN54H52 243 - 2 SN54LS240 256 -1.29 SN54LS42 231-177 
J.LA747C 591- 15 333 - 48 MC1488 331- 54 SN54H53 243 - 92 333- 6 SN54LS424 1510-173 / 
"A747M 590 - 24 058832 332- 12 MC1489A 335- 64 SN54H54 243 - 57 SN54LS241 256-161 SN54LS445 232 - 17 
J.LA748C 582 - 56 333 - 53 MC1558 590- 25 SN54H55 243 -201 332- 39 SN54LS47 325 -135 
/'A748M 581 - 34 EPN21 00 , 130- 4 MC3423 614- 64 SN54H60 254 - 76 SN54LS242 256- 53 SN54LS48 325- 71 
I1A777C 580- 13 EPN2500 , 130- 5 MC3446 340- 3 SN54H61 254 - 84 340- 11 SN54LS481 224 -178 
J.LA777M 574- 33 1TT74LS85 225- 15 MC3523 614- 65 SN54H62 254 - 93 SN54LS243 256- 55 1508 - 54 
"A78L02C 601- 6 LF155 564- 81 Ml231 559 -157 SN54H71 235- 3 340- 12 1532 - 3 
J.LA78L05C 601 - 15 578 - 36 ML232 559 -158 SN54H72 234 -159 SN54LS244 256 -183 SN54LS49 325 - 93 
J.LA78L06C 602- 61 LF155A 573- 12 NE555 600- 31 SN54H73 236 - 77 332 - 43 SN54LS490 230 - 45 
"A78L08 602- 72 LF156 578- 57 N8T13 331 - 26 SN54H74 236 -196 SN54LS245 256 -199 SN54LS51 243 -174 
J.LA78L12C 603 - 30 LF156A 573- 30 N8T14 335 - 34 SN54H76 236 -122 SN54LS247 320 -139 SN54LS54 243 - 46 
J.LA78L15C 603-110 LF157 579- 16 N8T23 331 - 36 SN54H78 235 - 55 SN54LS248 325 - 73 SN54LS55 243 -192 
flA78M05C 601 - 58 LF167A 573- 48 NBT24 335 - 21 SN54H87 . 254 - 65 SN54LS249 325 - 95 SN54LS63 257 - 1 
"A78M05M 601 - 59 LF255 578 - 37 RC4136 594 - 44 SN541SOO 241-148 SN54LS251 250· 72 SN54LS668 230-179 
14A78M06C 602- 25 57e~ 5& RC"l::l6C 5~. 31 ~4t!O~ 1~:?- !n ~S12· i~e SN$4LseiC ,., i.. "A,..' ---lF256 ,"+1 - ;:tt:.. 
flA7&M06M 602 - 26 LF257 579- 17 RC4558 591 - 24 SN54LS02 245 -169 SN54LS253 249 - 80 1010- 92 
"A78M08C 602- 91 LF355 585 - 26 RM4136 593 - 60 SN54LS03 242- 94 SN54L:.S257 248 -136 SN54LS73A 236- 60 
J.LA78M08M 602- 92 LF355A 573- 13 RM4558 590- 29 SN54LS04 226 - 33 SN54LS258 248-101 SN54LS74A 236 -180 
I1A78M12C 603- 54 LF356 585 - 35 SBP0400 , 152- 14 SN54LS05 226 -109 SN54LS259 246 - 29 SN54LS75 246-161 
"A78M12M 603- 53 LF356A 573- 31 SBP0400A 1532- 1 SN54LS08 239 - 46 1512-162 SN54LS76A 236 -114 
J.LA78M15C 604- 8 LF357 585- 44 SBP0400AC 1505-105 SN54LS09 239 - 99 SN54LS26 242 -184 SN54LS77 246-120 . 
flA78M15M 604 - 9 LF357A 573- 49 SBP0400AM 1'505-106 SN54LS10 241 - 44 SN54LS261 223 -142 SN54LS78A 235 - 49' 
flA78M20C 604·112 LMl01A 564- 16 SBP0401A 1532- 1 SN54LS107A 236 - 62 SN54LS266 244 -194 SN54LS83A 223 - 83 
I1A78M20M 604-113 575 - 33 SBP0401AC 1505-107 SN54LS109A 235 - 88 SN54LS27 245 -115 SN54LS85 225· 25 
flA78M24C 605 - 23 LMl04 610- 76 SBP0401AM 1505-108 SN54LSll 238-141 SN54LS273 238 - 24 SN54LS86 244 -119 
J.LA78M24M 605 - 24 LM105 610- 10 SBP8316M 1023 - 24 SN54LSl12A 235 -169 SN54LS275 224- 4 SN54LS90 229- 51 
J.LA7805M 601 -113 LM106 549- 16 1023 - 25 SN54LS113A 235 -108 SN54LS278 254 -140 SN54LS91 253" 98 
"A7806C 602- 52 LM107 575- 7 SBP9818C 1023- 13 SN54LS114A 235 -142 SN54LS279 246 -188 SN54LS92 231- 25 
/'A7806M 602- 53 LM109 601 - 36 SBP9818M 1023- 14 SN54LS12 241 - 98 SN54LS28 245 -171 SN54LS93 227 - 53 
"A7808C 602-119 LMll1 549 - 29 SBP9900 1512-119 SN54LS122 250-181 SN54LS280 .255- 32 SN54lS958 251 -184 
J.LA7808M 602 -118 LM117 609-195 1532 - 2 SN54LS123 251 - 74 SN54LS283 223 - 85 SN54LS96 252-127 
J.LA7812C 603- 88 LM118 565- 82 SE555 600- 30 SN54LS124 256- 15 SN54LS290 229 - 53 SN54L164 1027 - 57 
J.LA7812M 603- 89 577 - 52 SG1524 611 - 20 597 - 68 SN54LS293 227 - 55 SN54L91 1027 - 86 
J.LA7815C 604- 40 LM124 567 -148 SG3524 611 - 21 SN54LS125A 225 - 86 SN54LS295B 252 - 46 SN54L95 1025- .43 
J.LA7815M 604- 41 593 - 38 SN10139 1003- 2 SN54LS126A 225-118 SN54LS298 237 -144 SN54L99 1025 - 44 
J.LA7818C 604- 99 LM139 553- 4 SNl0140 218 - 45 SN54LS13 255 -139 248 -187 SN54S , 108- 7 
J.LA7818M 604 - 98 LMl58 567- 95 1011- 91 SN54LS132 255 -169 SN54LS299 252-182 SN54S00 241-176 
J.LA7824C 605 - 53 589- 53 SN10142 218 - 35 SN54LS136 244 -164 SN54LS30 239 -152 SN54S02 245 -178 
J.LA7824M 605- 54 LM193 551- 42 1011 - 85 SN54LS138 232 -205 SN54LS314 1016- 49 SN54S03 242 -122 
flA7885C 602-127 LM201A 575 - 34 SN10144 218 - 68 SN54LS139 232-161 SN54LS315 1016· 22 SN54S04 226 - 63 
"A7885M 602-128 LM204 610- 77 1012- 23 SN54LS14 256-' 6 SN54LS32 245 - 33 SN54S05 226 -138 
J.LA79M05 605 - 98 LM205 610- 11 SN10147 218- 52 SN54LS143 231 - 72 SN54LS322 223 -177 SN54S08 239- 60 
"A79M06 606- 52 LM206 549- 17 1011 "112 SN54LS145 232 - 15 253 -108 SN54S09 239 -107 
J.LA79M08 606 - 82 LM207 575- 8 SN10148 218 - 41 SN54LS147 254 -184 SN54LS323 252 -184 SN54S10 241- 71 
J.LA79M12 607 - 11 LM209 601- 37 1011 - 92 SN54LS148 254,-170 SN54LS324 256- 9 SN54S11 238-166 
J.LA79M15 607 - 52 LM217 609-106 SN10164 218- 96 SN54LS15 238 -186 597 - 16 SN54S112 235 -180 
J.LA79M20 607 -106 LM218 577 - 53 SN10174 218-105 SN54LS151 250- 16 SN54LS325 256- 17 SN54S113 235-119 
J.LA79M24 608- 4 lM224 567 -149 SN29300 251 -112 SN54LS152 249 -144 597- 72 SN54S114 235 -151 
J.LA7905C 605-118 593 - 39 SN29301 231 -155. SN54LS153 249- 41 SN54LS326 256- 19 SN54S124 256 - 23 
~A7905M 605 -119 594 - 64 SN29308 246 - 93 SN54LS155 232 - 92 597 - 74 597 - 69 
flA7906C 606 - 65 LM239 553- 24 SN29309 '249 -117 SN54LS156 232 -128 SN54LS327 256- 21 SN54S132 255-173 
J.LA7908C 606 - 93 LM258 567 - 96 SN29310 229 -139 SN54LS157 247 -182 597 - 76 SN54S133 239 -197 
J.LA7908M 606- 66 591- 35 SN29311 233 - 74 SN54LS158 <:48- 65 SN54LS33 245 -194 SN54S134 239 -182 

606 - 94 LM2901 553 - 36 SN29312 249 -168 SN54LS160A 229 -166 SN54LS347 325 -141 SN54S135 244 -203 
J.LA7912C 607- 31 LM2902 595 ~ 29 SN29316 228 - 12 SN54LS161A 228 - 39 SN54LS348 254 -172 SN54S138 233- 10 

"A7912M • 607- 32 LM2903 552- 10 SN29318 254 -158 SN54LS162A 230- 9 SN54LS352 249 - 94 SN54S139 232 -172 
J.LA7915 607 - 74 LM2904 567 - 78 SN29601 250-154 SN54LS163A 227-174 SN54LS353 249-101 SN54S140 234 -112 

J.LA7915C 607 - 73 591 - 38 SN39300 251 -113 SN54LS164 253- 71 SN54LS362 1512-129 333 - 39 

flA791 8C 607 -102 LM293 551- 47 SN39301 231 -156 1027- 84 SN54LS363 246- 52 SN54S15 239- 7 

J.LA7918M 607 -103 LM301A 584 - 22 SN39308 246 - 94 SN54LS165 253- 8 SN54LS364 238 - 36 SN54S151 250- 29 

"A7924C 608- 15 LM304 610- 42 SN39309 249-118 SN54LSl66 253- 25 SN54LS365A 225 -168 SN54S153 249- 51 

Arra~ed alphanumedcally from left ~o right 
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----------------- -----------------
Texas Instruments 
(cont'd) 

SN5403 
SN5404 
SN5405 
SN5406 
SN5407 
SN5408 
SN5409 
SN5410 

SN54S157 
SN54S158 
SN54S162 
SN54S163 
SN54S16SA 
SN54S 169 
SN54S174 
SN54S175 
SN54S181 
SN54S1e2 
SN54S188 
SN54S169 
SN54S194 

SN54S195 

SN54S196 
SN54S197 
SN54S20 
SN54S207 
SN54S208 

SN54S22 
SN54S226 
SN54S240 

SN54S241 

SN54S251 
SN54S257 
SN54S258 
SN54S260 
SN54S266 
SN54S270 
SN54S271 
SN54S275 
SN54S280 
SN54S281 
SN54S283 
SN54S287 
SN54S288 
SN54S289 
SN54S299 

SN54S30 
SN54S301A 
SN54S32 
SN54S330 

SN54S331 

SN54S37 
SN54S370 
SN54S371 
SN54S373 
SN54S374 
SN54S36 
SN54S381 
SN54S387 
SN54S40 
SN54S412 

SN54S470 
SN54S471 
SN54S472 
SN54S476 
SN54S477 
SN54S482 

SN54S51 
SN54S64 
SN54S65 
SN54S74 
SN54S85 
SN54S86 
SN5400 
SN5401 
$N5402 

2172 

248 - 4 
248 - 77 
230 - 11 
228 - 47 
230 -181 
228 -181 

238 - 14 
237 - 93 
224 - 75 
224 -124 

1003 - 18 
1011 - 37 

252 - 30 
1026- 49 

251 -150 
1026 - 51 
229 -108 
227 -123 

1 SN54100 
. SN54107 

SN54'09 
SN54110 
SN54116 
SN5412 
SN54120 
SN54121 
SN54122 
SN54123 
SN54125 
SN54126 
SN54128 

240 - 72 SN5413 

~~~ ~:;; SN54132 
1508 _ 71 SN54136 

240 -196 ~~~:~:3 
256 - 71 I SN54144 

~~: 14~ SN54145 
SN54147 

336 - 42 

256 -'7' 
332 - 41 
336 44 
250 - 82 
248 - 145 
248 -110 
245 - 82 
340· 62 

SN54148 
SN54150 
SN54151A 
SN54152A 
SN54153 
SN54154 
SN54155 
SN54156 
SN54157 
SN54159 
SN5416 
SN54160 
SN54161 

1021. 19 
1020 - 83 
224 - 6 
255· 41 
224 -,32 
223 - 87 

1003 -"5 
1003 22 
1011 - 32 

I SN54162 
. SN54163 

SN54164 

252 -186 
1027 - 29 
239 -173 

1012 - 69 
245 ~ 39 

SN54165 

SN54166 

SN54167 
SN5417 
SNo41/U 

SN54173 
SN54174 
SN54175 
SN54176 

254 - 55 
1002 - 23 
1508 - 61 
254 - 57 

1002- 25 
1508· 63 
242· 19 

1021 - 20 
1020· 84 
246 - 65 
238 - 48 
242 -169 
224 - 87 

I 
SN54177 
SN54178 

1003 -111 
240 -145 
246 - 67 

1511 - 68 
1004 - 20 
1004 - 22 
1508 - 68 
1005 -116 
1005 ·114 
257· 28 

1505 - 110 
1508 - 58 

SN54179 

SN54180 
SN54181 
SN54182 
SN54164 

SN54185A 

SN54187 
SN54188A 
SN54190 
SN54191 
SN54192 
SN54193 
SN54194 

243 ·155 SN54195 
243 -103 I 
243 -114 
237 - 3 
225 - 30 
244 ·132 
241 -127 
242 - 56 
245 -139 

SN54196 
SN54197 
SN54198 

SN54199 

SN5420 

242· 58 
226- 13 
226· 89 
233 ·165 
233 -127 
239 - 26 
239· 80 
241 - 24 
246 - 76 
236· 30 
235 70 
234 -163 
246 - 95 
241· 85 
255 - 76 
250 ·136 
250 -173 
251· 58 
225· 69 
225 - 99 
234· 56 
334 - 40 
255-121 
255·15? 
244 ·146 
255 -186 
231 - 70 
231· 66 
232 - 9 
254 ·182 
254 -160 
250 -109 
249 ·193 
249·131 
249· 16 
233· 76 
232 - 74 
232 -111 
247 ·158 
233· 87 
233 ·147 
229 -143 
228 - 14 
229 ·192 
227 -150 
253· 47 
253· 4 

1027 - 43 
253 - 23 

1027· 53 
254 -132 
233 ·109 
247 - 42 

1010 - 75 
237 - 25 
237 181 
237· 56 
229· 87 
227 -101 
252· t:7 

1025-101 
252 - 99 

1025 -103 
255 - 27 
224· 41 
224 -113 
255 - 64 

1000 - 25 
255· 73 

1000· 37 
1020 - 46 
1003 - 28 
230· 74 
228 - 84 
230 -128 
228-141 
252- 2 

1025 ·105 
251 ·114 

1026· 24 
229 - 89 
227 -103 
252 ·159 

1027 - 25 
252 ·145 

1027· 27 
240- 23 

_0e_v_ic_e ______ P_a9_1!-_l._in_e l_Oe_v_ic_e ______ p_liiF_L_i_fl~ _De_v_iG_e ____ P_i_iil!-_Lli'_H! _Oe_v_ic_e ____ .• _._p_II"_"e-l_-_in_.e 

SN5422 240·153 SN55107A 338· 8 SN74LS02 245-170 SN74LS251 1512·137 
SN54221 250 ·193 SN551078 338 - 35 SN74LS03 242· 95 SN74LS253 249· 81 
SN5423 245- 70 SN55108 '10S- 12 SN74LS04 22S· 34 SN14LS257 248·137 
SN54246 325·161 SN55108A 338· 25 SN74lS05 226-110 SN74LS258 248·102 
SN54247 325 -133 SN551088 338· 45 SN74lS08 239 - 47 SN74LS259 246· 30 

I 
SN54248 325· 67 SN55109 11 106 - 12 SN74LS09 239 -100 I 1512 -163 
SN54249 325· 91 SN55109A 334- 15 SN74lS10 241- 45 SN74LS26 242-185 

I SN5425 245- 57 SN55110 11106· 12 SN74LS107A 236· 63 SN74LS261 223·143 
I SN54251 250- 481 SN55110A 334· 26 I SN74LS109A 235· 69 SN74LS266 244-195 

SN54259 246- 20 I SN55113 333- 23 SN74LS11 238·142 SN74LS27 245·116 
SN5426 233 ·191 SN55114 333 - 21 SN74LS112A 235 -170 I SN74LS273 238 - 25 
SN54265 255- 94 SN55116 342- 7 SN74LS113A 235·;09 SN74LS275 224· 5 
SN5427 245· 97 SN55117 342· 9 SN74LS114A 235·143 SN74LS278 254-141 
SN54276 254·138 SN55118 342· 11 SN74LSi2 241- 99 SN74lS279 246-169 
SN54279 246-170 SN55119 342- 13 SN74LS122 250·182 SN74LS28 245-172 
SN5428 245 -141 SN55121 331 - 27 SN74LS123 251· 75 SN74LS280 255 - 33 
SN54283 223· 52 SN55138 341 - 14 SN7 4lS 124 256 - 16 SN74LS283 / 223 - 66 
SN54284 223 . 155 SN55140 335 - 2 597· 70 SN74LS290 229 - 54 
SN54285 223·158 SN55141 335· 4 SN74LS125A 225- 87 SN74LS293 227- 56 
SN54290 229· 22 SN55142 335- 6 SN74LS126A 225-119 SN74LS2958 252- 47 
SN54293 227 - 26 SN55143 335 - 8 SN74LS13 255 -140 SN74LS298 237 -145 
SN54298 237·126 SN55157 336- 54 SN74LS132 255-170 248-188 

SN5430 
SN5432 
SN5433 
SN54365 

\ SN54366 

SN54367 

SN54368 

SN5437 
SN54376 
SN5438 
SN54390 
SN54393 
SN5440 
SN5442A 
SN54425 
SN54426 
SN5443A 
SN5444A 
SN5445 
SN5446A 
SN5447A 
SN5448 
SN5449 
SN54490 
SN5450 

I 
~~~:;~8 
SN5453 
SN5454 
SN5460 
SN5470 
SN5472 
SN5473 
SN5474 

SN5476 
SN5477 
SN5480 
SN5481 A 

SN5482 
SN5483A 
SN5484A 

SN5485 
SN5486 
SN5488A 
SN5490A 
SN5491A 

SN5492A 
SN5493A 
SN5494 

SN5495A 

SN5496 

SN5497 
SN55107 

248· 16 SN55180 254 - 7 SN74LS136 244 -165 SN74LS299 252· i83 
239·131 SN55182 337- 31 SN74LS138 232-206 SN74LS30 239-153 
245· 15 SN55183 333- 41 1511- 17 SN74LS314 1016· 38 
245·183 SN5520 347 53 SN74LS139 232 -162 SN74LS315 , 1016 - 23 
225 • 132 SN5522 347 - 68 SN7 4LS 14 256 - 7 SN74LS32 245 - 34 

234 - 751 SN55232 347 '145\ SN74LS143 231 - 731 SN74LS320 
226 -151 SN55234 347 ·104 SN74LS145 232· 16 
234- 82 SN55238 347-116 SN74LS147 254-185 SN74LS322 
225·134 SN5524 347- 34 I SN74LS148 254-171 I 
234· 88 SN55325 344· 49 1512·142 SN74LS323 
226-152 SN55326 344· 21 SN74lS15 238-187 SN74LS324 
234 - 95 SN55327 344 - 27 SN74LS151 250· 17 
241 -198 SN554508 344 ·122 SN7 4LS 153 249· 42 
236·131 SN554518 344·123 SN74LS155 232· 93 
242 -146 SN554528 345 - 31 SN74LS156 232 ·129 
230 - 32 SN554538 345 ·127 SN74LS157 247 - '83 
227 - 58 SN554548 345 -193 SN74LS158 248· 66 
240 - 96 SN55460 344 -124 SN74LSl60A 229 -167 
231-157 SN55461 344-125 SN74LS16,A 228· 40 
225· 71 SN55462 345 - 33 SN74LS162A 230 - 10 
225 . 101 SN55463 345 - 128 SN7 4LS 163A 227 ·175 
231· 88 SN55464 345 -194 SN74LS164 253 - 72 
231 - 108 SN55470. 344 ·126 1027 - 85 
232 - 36 SN55471 344 -127 SN74LS165 253 - 9 
325 - i59 SN55472 345 - 35 SN74LS166 253 26 
325-131 SN55473 345,129 SN74LS168 230-178 
325 - 65 SN55474 345 -195 SN74LS169A 228 -180 
325· 89 SN74HOO 241·166 SN74LS170 247· 68 
230· 33 SN74H{)1 242-112 1010· 78 

SN74LS325 

SN74LS326 

SN74LS327 

SN74LS33 
SN74LS347 
SN74LS346 

SN74LS352 
SN74LS353 
SN74LS362 
SN74LS363 
SN74LS364 
SN74LS365A 
SN74LS366A 
SN74LS367A 244· 27 SN74H04 226 - 52 I SN7 4LS 173 237 - 36 

; ~:~~13; ~~;:~~~ ~!~~1~~ I ~~~:~~~;: ~~;~ 6~ ~~;:~~;;8A 
243·' 78 SN74Hl0l 235 - 12 SN74LS181 224 - 61 SN74LS373 
243· 26 SN74Hl02 234-191 SN74LS183 223·115 SN74LS374 
244· 60 SN74H103 235· 22 I SN74LS190 230 - 98 SN74LS375 
234·183 SN74Hl06 235,191 I SN74LS191 226-108 I SN74LS377 
234 ·145 SN74Hl08 235 - 34 SN74LS192 230 - i56 'I SN74LS378 
236 - 28 SN74H11 238 ·158 SN74lS193 226 -167 SN74LS379 
236-'SO SN74H15 238-195 I SN74LS194A 252· 24 SN74lS38 
246·142 SN74H183 223-119 I SN74LS195A 251-138 SN74LS381 
236-101 • 143· 7 SN74LS196 229-106 SN74LS384 
246 - 112 SN74H20 240· 61 SN7 4LS 197 227 • 120 SN74LS385 
223- 13 SN74H21 238,108 SN74LS20 240- 44 SN74LS386 
247 - 20 238 ·109 SN74LS201 1012 - 71 SN74LS390 

1010 ·106 SN74H22 240 -185 SN74LS21 238 - 97 SN74LS393 
223- 25 SN74H30 239-168 SN74LS214 1016- 39 SN74LS395A 
223' 50 SN74H40 240,136 SN74LS215 1016· 25 SN74LS396 
247· 26 SN74H50 244· 42 SN74LS22 240 ·171 

1010·110 SN74H51 243·149 SN74LS221 251- 9 
225 - 9 SN74H52 243 - 3 SN74LS24Q 256 -130 
244 - 94 SN74H53 243 - 93 333 - 7 

1020 - 11 SN74H54 243· 58 SN74LS241 256 ·162 
229· 20 SN74H55 244· 2 332 - 40 
253 - 91 SN74H60 254· 77 SN74LS242 256 - 54 

1027 ·101 SN74H61 254· 85 340· 60 
231· 7 iSN74H62 254 - 94 SN74LS243 256 - 56 
227 - 24 SN74H71 235· 4 340 - 61 
252 - 75 SN74H72 234 -160 I SN74LS244 256 -.184 

1026· 67 SN74H73 236 - 78 332 - 44 
251-169 SN74H74 236-197 SN74LS245 256·200 

1025 - 99 SN74H76 236 ·123 342'- 6 
252-121 SN74H78 235- 56 SN74LS247 325·140 

1026 -116 SN74H87 254 - 66 SN74LS248 325 - 74 
254·124 SN74LSOO 241 -149 SN74LS249 325- 96 

• 106· 12 SN74LSOl 242- 93 SN74LS251 250- 73 

SN74LS398 

SN74LS399 

SN74LS40 
SN74LS42 
SN74lS424 
SN74LS445 
SN74lS47 
SN74LS48 
SN74LS481 

SN74LS49 
SN74lS490 
SN74LS51 
SN74lS54 

256·- 12 ! 
597· 15 
223,-178 
253 -109 
252 -185 
256- 10 
597 ~ 17 
256 - 16 
597· 73 
256 - 20 
597· 75 
256· 22 
597 - 77 
245 -195 
325 ·142 
254 ·173 

1512 ·145 
249· 95 
249 -102 

1512 ·130 
246· 53 
238 - 37 
225 -169 
226 -187 

225 -171 I 
226 ·189 
242· 17 
246· 55 
238 - 39 
246 ·164 
238· 6, 
237·160 
237 -100 
242 ·167 
224· 86 
223 -168 
223 ·130 
244 -122 
230- 44 
227 - 66 
252 - 63 
247· 5 
253 ·113 
237 ·147 
248 -190 
237 -149 
248 -192 
240 -117 
231 ·178 

1510-174 
232- 18 
325-136 
325· 72 
224 ·179 

1508 - 55 
1532 - 3 
325· 94 

230- 461 
243 ·175 
243· 47 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted, 

Ie MASTER 1978 



PRODUCT INDEX 
.," 

Device Page-Line Device Page-Line Device Page-Une Device Page-Une Device Page.Une Device Page.Line i'~ 

Texas Instruments SN74S241 332- 42 SN74120 255 - 79 SN74247 325-134 SN7495A 251 -170 SN75367 
-~~ 

254 - 33 

(cont'd) 336 - 45 SN74121 250-137 SN74248 325 - 70 1025 -100 343 - 95 
SN74S251 250- 83 SN74122 250 -174 SN74249 325 - 92 SN7496 252 -122 SN75368 254- 29 -

SN74LS55 243 -193 SN74S257 248 -146 SN74123 251 - 59 SN7425 245 - 58 1026-117 343 -155 

SN74LS63 257- 2 SN74S258 248 -111 SN74125 225 - 70 SN74251 250 - 49 SN7497 254 -125 SN75369 343 - 45 

SN74LS668 230-180 SN74S260 245 - 83 SN74126 225 -100 SN74259 246- 21 SN75107 , 106- 12 SN75370 343 -122 

SN74LS670 247 - 93 SN74S270 f021 - 13 SN74128 234 - 57 SN7426 233 -192 , 110- 6 , 110- 6 
1010- 93 SN74S271 1020 - 74 334 - 38 SN74265 255 - 95 SN75107A 338 - 9 SN75375 343 -137 

SN74LS73A I 236- 61 SN74S274 223 -148 SN7413 255 -122 SN7427· 245 - 98 SN75107B . 338- 36 SN75401 344 -128 

SN74LS74A 236-181 SN74S275 224- 7 SN74132 255 -153 SN74273 238 - 17 SN751 08 , 106- 12 SN75402 34.5- 28 

SN74LS75 246 -162 SN74S280 255 - 42 SN74136 244-147 SN74276 236-135 SN75108A 338 - 26 SN75403 345 -130 ., 

SN74LS76 236-115 SN74S28t 224 -134 SN7414 255 -187 SN74278 254 -139 SN75108B 338 - 46 SN75404 345 -196 

SN74LS78A 235 - 50 SN74S283 223 - _ 88 SN74141 327 - 17 SN74279 246-171 SN751 09 "06- 12 SN75411 344 -129 

SN74LS83A 223 - 84 SN74S287 1003 - 89 SN74142 231 - 63 SN7428 245 -142 SN75109A 334- 16 SN75412 345 - 29 
SN74S288 1003 - 13 SN74143 231 - 71 SN74283 223- 53 'SN75110 

• 106-
12 SN75413 345-131 SN74LS85 225 - 26 

SN74S289 1011 - 14 SN74144 231 - 67 • 101 - 14 SN75110A 334 - 29 SN75414 345 -197 SN74LS86 244 -120 
SN74LS90 229 - 52 

SN74S291 228 -194 SN74145 232 - 10 , 143- 7 SN75112 334 - 32 SN75416 344 -143 
252-104 SN74147 254 -183 SN74284 223 -156 SN75113 333- 24 SN75417 345 - 45 SN74LS91 253 - 99 

SN74S299 252 -187 SN74148 254 -161 , 101- 14 SN75114 333 - 22 SN75418 345-141 SN74LS92 231 - 26 
1027 - 30 SN74150 250-110 , 143- 7 SN75116 342 - 8 SN75419 346- 7 SN74LS93 227 - 54 

SN74S30 239 -174 SN74151A 249 -194 SN74285 223 -159 SN75117 342- 10 SN75426 327- 19 SN74LS95B 251 -185 
SN74S314 1016- 7 SN74153 249 - 17 , 101 - 14 SN75118 342- 12 SN75427 327 - 20 SN74LS96 252 -128 
SN74S314A 1015- 92 SN74154 233 - 77 , 143- 7 SN75119 342- 14 SN75430 344 -130 SN74L164 1027 - 58 
SN74S32 245 - 40 SN74155 232 - 75 SN74290 229 - 23 SN75121 331 - 28 SN75431 344-131 SN74L91 1027 - 87 
SN74S330 254 - 56 SN74156 232 -112 SN74293 227 - 27 SN75123 331 - 38 SN75432 345- 30 SN74L95 1025 - 46 

1002- 24 SN74157 247-159 SN74298 237 -127 SN75125 336 - 20 SN75433 345~132 SN74L99 1025 - 45 
1508 - 62 SN74159 233 - 88 248- 17 SN75127 336-'21 SN75434 345-198 SN74S • 108- 7 

SN74S331 254-- 58 SN7416 233 -148 SN7430 239 -132 SN75128 336- 22 SN75441 343-159 SN74S00 241 -177 
1002 - 26 SN74160 229 -144 SN7432 245- 16 SN75129 336 - 23 345 -150 SN74S02 245 -179 
1508 - 64 , 105- 8 SN7433 245 -184 SN75136 256 - 79 SN75450 , 110- 6 SN74S03 242 -123 

SN74S37 242 - 20 SN74161 228 - 15 SN74351 250- 91 340- 41 SN754s0B 344 -132 SN74S04 226 - 64 SN74S370 1021 - 16 , 105- 8 SN74365 225 -133 SN75138 341 - 48 SN75451 , 110- 6 SN74S05 226 -139 
SN74S371 1020- 75 SN74162 229 -193 234 -76 SN75140 335 - 3 SN75451B 344 -133 SN74S08 239- 61 
SN74S373 246- 66 

• 105- 8 SN74366 226 -153 SN75141 335 - 5 SN75452B 345- 32 SN74S09 239 -108 
SN74S374 238- 49 SN74163 227 -151 234 - 83 SN75142 335 - 7 SN75453B 345 -133 

SN74S10 241 - 72 SN74S38 242 -170 
• 105- 8 SN74367 225 -135 SN75143 335- 9 SN75454B 345 -199 SN74S11 238 -167 SN74S381 224, 88 SN74164 253 - 48 234 - 89 SN75150 331- 10 SN75460 344 -134 

SN74S112 235 -181 SN74S387 1003 - 88 SN74165 253- 5 SN74368 226-154 SN75152 337, 35 SN75461 344-136 
SN74S113 235 -120 SN74S40 240 -146 1027- 44 234- 96 SN75154 335 - 43 SN75462 345 - 34 
SN74S114 235 -152 SN74S412 246 - 68 SN74166 253 - 24 SN7437 241-199 SN75157 ' 336- 55 SN75463 345-134 
SN74S124 256 - 24 1511 - 69 1027- ,54 SN74379 ~~32 ~-J75i5a S3,:; ~ 5a 51'.75464 345 -200 

!5~ SN74S428 1511 -128 SN74167 254 -133 SN7438 242 -147 SN75159 333- 59 SN75466 346-113 
SN74S132 255 -174 SN74S438 15.11 ·129 SN7417 233 -110 SN74390 230- 34 SN75180 254- 8 548 ... 84 > SN74S133 239 -198 SN74S470 1004 - 12 SN74170 247· 43 SN74393 227· 59 SN75182 337 - 32 SN75467 346 -129 
SN74S134 239 -183 SN74S471 1004 - 14 1010· 76 SN7440 240 - 97 SN75183 333- 42 548.- 85 
SN74S135 245- 2 SN74S472 1005 - 56 SN74172 247 - 96 SN7442A 231 ·158 SN75188 331 - 55 SN75468 346 - 84 
SN74S138 233 - 11 1005- 76 1010-104 SN74425 225 - 72 SN75189 335- 53 548 - 86 
SN74S139 232 -173 1508 - 69 SN74173 237 - 26 SN74426 225 -102 SN7520 347 - 54 SN75469 346 - 97 
SN74S140 234 -113 SN74S473 1005- 54 SN74174 237 ·182 SN7443A 231 - 89 SN75207 337· 46 548 - 87 

333· 40 1005- 73 SN74175 237 - 57 SN7444A 231 -109 347 -197 SN75470 344 -137 
SN74S15 239 - 8 SN74S474 1005 - 57 SN74176 229 - 88 SN7445 232 - 37 , 110- 6 SN75471 344 -1'38 
SN74S151 250· 30 1005· 78 SN74177 227 -102 SN7446A 325 -160 SN75207B 337 - 47 SN75472 345 - 36 
SN74S153 2'49 - 52 SN74S475 1005- 55 SN74178 252 - 88 'SN7447A 325 -132 SN75208 337 - 56 SN75473 345 -136 
SN74S157 248 - 5 1005- 75 1025 -102 SN7448 325 - 66 347 -198 SN75474 346- 2 
SN74S158 248 - 78 SN74S476 1'006- 2 SN74179 252 -100 SN7449 325· 90 SN75208B 337 - 57 SN75475 345 - 37 
SN74S162 230- 12 SN74S477 1005-115 1025 -104 SN74490 230· 35 SN7522 347 - 69 SN75476 344 -141 
SN74S163 228- 48 SN74S481 224-180 SN74180 255 - 28 SN74492 , 130- 5 SN75232 347·146 SN75477 345 - 43 
SN74S168A 230 -182 1508 - 56 SN74181 224 - 42 SN74495 , 130- 5 SN75234 347-105 SN75478 345 -139 
SN74S169 228-182 1532- 4 SN74182 224 -114 SN7450 244 - 28 SN75238 347 -117 SN75479 346· 5 
SN74S174 238 - 15 SN74S482 257 - 29 

• 143- 7 SN7451 243 -133 SN7524 347 - 35 SN75480 326- 73 
SN74S175 237 - 112 1505 -112 SN74184 255 - 65 SN7453 243- 79 SN7526 347 - 71 SN75481 326- 48 
SN74S181 224 - 76 1508 - 59 1000- 26 SN7454 243 - 27 SN75261 • 140- 2 SN75484 326 - 74 
SN74S182 224 -125 SN74S51 243 -156 , 101- 14 SN7460 244 - 61 SN75270 253 -187 326- 76 
SN74S188 1003 - 9 SN74S64 <!43-104 SN74185A 255 - 74 SN7470 234 -184 346 -180 SN75490 346-181 
SN74S189 1011 - 22 SN74S65 243-115 1000- 38 SN7472 234 -146 11 110- 6 SN75491 326-175 
SN74S194 252 - 31 SN74S74 237 - 4 , 101- 14 SN7473 236 - 29 SN7528 347 - 90 SN75492 326-118 

1026- 5.0 SN74S85 225- 31 SN74187 1020- 47 SN7474 236-161 SN75320 343 -144 SN75492A 326-119 
SN74S195 251 ·151 SN74S86 244 -133 SN74188A 1003- 29 SN7475 246-143 SN75321 343 -145 SN75493 ' 326 -176 

1026 - 52 SN7400 241 -128 SN74190 230- 75 SN7476 236 -102 SN75322 343 -118 SN75494 326-120 
SN74S196 229 -109 11 110- 6 SN74191 228 - 85 SN7480 223- 14 11 142- 9 SN75497 326 -124 
SN74S197 227 -124 SN7401 242 - 57 SN74192 230 -129 SN7481A 247- 21 SN75324 344- 16 SN75498 326-145 
SN74S20 240 - 73 SN7402 245 -140 SN74193 228 -142 1010-109 SN75325 344- 50 SN76000 554 -189 
SN74S207 1013· 22 SN7403 242· 59 SN74194 252- 3 SN7482 223 - 26 SN75326 344- 22 SN76005 555 - 49 
SN74S208 1013 - 24 SN7404 226.' 14 1025 -106 SN7483A 223- 51 SN75327 344 - 28 SN76011 554 -190 

1508 - 72 SN7405 226- 90 SN74195 251 -115 SN7484A 247 - 27 SN75328 344 - 30 SN76021 554 -191 
SN74S214 1016- 13 SN7406 233 -166 1026 - 25 1010-111 SN75330 344- 31 SN76024 554 -192 
SN74S214A 1015- 93 SN7407 233 -128 SN74196 229· 90 SN7485 225 - 10 SN75350 343 -112 SN76104 557 -186 
SN74S22 240 -197 SN7408 239 - 27 SN74197 227-104 SN7486 244 - 95 SN75355 343 -134 SN76105 557.-187 
SN74S225 247 -1 19 SN7409 239- 81 SN74198 252 -160 SN7488A 1020- 12 SN75357 254 - 32 SN76110 557 -188 

1001 - 60 SN7410 241 - 25 1027 - 26 SN7489 1011 - 52 343· 94 SN76111 557 -189 
1508· 66 SN74100 246- 77 SN74199 252 -146 SN7490A 229 - 21 SN7536 • 142- 9 SN76113 557 -190 

SN74S226 256· 72 SN74107 236- 31 1027 - 28 SN7491A 253- 92 SN75361A 343 -113 SN76115 557 -191 
340- 63 SN74109 235- 71 SN7420 240- 24 1027 -102 SN75363 343-119 SN76116 557 ·192 

SN74S240 256 -142 SN74110 234 -164 SN7422 240 -154 SN7492A 231 - 8 SN75364 343 -157 SN76130 555 -188 
333 - 9 SN74111 236 -125 SN74221 250 -194 SN7493A 227 - 25 SN75365 343 -135. SN76131 555 -189 
336: 43 SN74116 246 - 96 SN7423 245- 71 SN7494 252- 76 

• 140- 2 SN76149 555 -190 
SN74S241 256 -172 SN7412 241 - 86 SN74246 325 -162 1026- 68 SN75366 343 -136 SN76242 560 -111 

Arranged alphanumerically from left to right. 
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Ie MASTER 
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Texas Instruments 
(cont'd) 

SN76243 560 -112 
SN76246 560 - \ 13 
SN76267 560-114 
SN76298 560-115 
SN76400 558 - 38 
SN76401 558· 39 
SN76402 558 - 40 
SN76423 558 - 41 
SN76424 558 - 42 
SN76425 558 - 43 
SN76426 558 - 44 
SN76427 558 - 45 
SN76428 558- 46 
SN76429 558- 47 
SN76430 558 - 48 
SN76431 558 - 49 
SN76442 558- 50 
SN76443 558 - 51 
SN76445 558 - 52 
SN76450 558 - 53 
SN76460 558 - 54 
SN76462 558- 55 
SN76524 561 - 42 

1 SN76525 560 -162 
SN76544 561- 43 
Sril76545 561 - 44 
SN76565 559 -111 
SN76600 562 11 
SN76635 554 - 43 
SN76642 557 -120 
SN76643 557 -121 

561 -105 

SN76644 562 - 12 
SN76650 562 - 13 
SN76651 561 -106 
SN76660 561 -107 

SN76665 561 ·108 
SN76666 561 -109 

SN7~9 557 -122 
SN76675 557 -123 
SN76676 557 - 61 
SN76678 557 - 62 
SN76688 561 -110 
SN766S9 557 - 124 
SN76701 559 -159 
SN76702 559 -160 
SN76710 559-161 
SN76721 559-1'62 
SN76727 559 -153 
SN76730 561 - 10 
SN76810 559 - 73 
SN76811 260 - 49 
SN76812 600- 47 
S8T23 331 - 37 
TBM0103 1010 - 32 

1029· 76 
TCP2410 548 -156 
TCP2411 548 -157 
TF4040A/B 205 -137 
TIM8224 1510 -175 
TIM8228 1511 -131 
TIM8238 1511 -132 
TIM9904 1512 -131 
TlM9905 1512 -138 
TIM9906 1512 -164 
TIM9907 1512 ·143 
TIM9908 1512 -146 
TL064BC 592 - 44 
TL074AM 592 - 39 
TL074BC 592- 40 
TlO75AM 592 - 41 
TL075BC 592 - 42 
TL084BC 592 - 46 
Tl022C 590 - 2 
TL022M 589· 46 
TL044C 593 - 40 
TL044M, 593 - 22 
TL061 '" 985 

566-13Z 
TL061AC '" 985 

582 - 13 
TL061AM '" 985 

576- 35 

2174 

I

i Device 

TL061BC 

I Tl061C 

I TLOG1,.. 

I TL062 
i TL062AC 

I I TL062AM 

I 
\
' TL062BC 

I TL062C 

TL062M 

TL064 
TL064AC 
TL064AM 

TL064BC 
TL064C 

TL064M 

TL066AM 

TL066BC 

TL066C 

TL066M 

TL071 
TL071AC 

TL071AM 

TL071BC 

TL071C 

Tl071M 

TL072 
TL072AC 

lLOl2AM 

TL072BC 

TL072C 

TL072M 

TL074 
TL074AC 

Tl074AM 
TlO74BC 

TL074C 

TL074M 

TL075 
I TL075AC 

TL075BC 
TL075C 

TL075M 
TL080 

TL080AC 

TL080AM 
TlO8OBC 

TLOSOC 

I . I 
Page-Line I ~_vtce _____ F_iij6-U_·_".e_ _oe_v_ic_C _____ P_IIg_t!-_L_!"_ .. I Device Page-line I 

T-M-S-4-0-3-3---'0-1-7-3-gl TP4009A/Ue - 204-179 I 
I Device Page-line 

'" 985 TL080M 
576 -

'" 985 
587 -

'" 985 
582· 

... 985 

'" 985 
590-

'" 985 
589,-

'" 985 
'" 985 

591 -

'" 985 
590-

'" 985 
'" 985 
'" 985 

592 -

'" 985 
'" 985 

594 -
595-

'" 985 
594 -

3.6 

2 

14 

37 

16 

55 

38 

43 

6 
33 

Tl081 

I Tl081AC 

I noatAM 

, TL081BC 

TL081C 

TL081M 

TL082 

TL082AC 

TL082AM 

TL082BC 
TlO82C 

TL082M 

'" 985 TL083 

567 - 281 
'" 985 TL083AC 

582 15 

'" 985 TL083C 
576 - 37 

'" 985 TL083M 
576- 38 

'" 985 TL084 
587 - 3 

'" 985 TL084AC 
582 - 16 TL084AM 

'" 988 

'" 988 TL084C 
582 - 11 

'" 988 TL084M 
576- 25 

'" 988 TL089C 
576- 26 TL0891 

'" 988 TL170 
585 - 46 TL182C 

'" 988 TL1821 
582- 12 TU82M 

'" 988 T1l85C 

'" 988 TU851 
590 - 35 TL185M 

'" gaa TL1S8C 
589- 14 T1l8S1 

... 988 TL188M 
589- 15 T1l91C 
589 - 17 TL1911 

'" 988 TL191M 
591 - 49 TL321C 

... 988 
590- 36 TL321 I 

'" 988 TL321M 

'" 988 
594 - 2 TL331C 

... 988 TL331M 

'" 988 TL430 

'" 991 
'" 988 TL440C 

595 - 15 TL441C 

* 988 TL441M 
594- 3 TL494 

... 988 TL494C 

... 988 
594 - 4 TL494M 

'" 988 
'" 988 TL495 

595 - 16 TL497 
594· 5 TL4971 

* 991 TL497M 
• 117- 9 TL500 

'" 991 TL502 
582 - 20 TL505 

... 991 TL506C 

'" 991 TL510C 
576- 41 TL514C 

'" 991 TL514M 
587 - 6 TL560C 

'" 991 
582 -

'" 991 
564-

• 117-
'" 991 

582 -

'" 991 
576 -

'" 991 
576 -

'" 991 
587 -

'" 991 
582-

'" 991 

21 

93 
9 

18 

39 

40 

5 

19 

t 117- 9 

'" 991 
590 - 39 

'" 991 
589- 18 
589 - .19 

'" 991 
591 - 56 

'" 680 
590- 40 

'" 991 

• 117-
'" 991 

590 

'" 991 
591 -

'" 991 
590-

'" 991 

• 117-
594 -

'" 991 
592 -

'" 991 
595 -

'" 991 
594-
569-
569-

'260-
308-
308-

41 

57 

42 

9 
8 

45 

34 

9 
35 
14 
12 
19 
18 

307 -116 
312 - 13 
312 - 12 
312 - 11 
309 -116 
309 -115 
309 -100 
310-104 
310 -103 
310 -102 
567 -151 
583 - 36 
580· 21 
567 ·152 
580 - 22 
550- 23 
550 - 22 
609- 18 
614 -182 
616 - 42 
545 -124 
545 -125 

'" 994 
... 994 

611 - 22 

'" 994 
611 - 23 
611 - 26 

11 135- 1 
611 - 24 
611 - 25 
319 - 37 
319· 38 
319 - 10 
551 - 50 
549- 55 
551 - 25 
551· 7 
613-120 

TL601C 
TL6011 
TL601M 
TL604C 
TL6041 I TL604M 
TL607C 
TL607! 
TL607M 
TL6iOC 
TL61 01 
TL61 OM 
TL702C 

TL702M 

TL710C 
TL710M 
TL720C 
TL7805AC 
TL7805C 
TL810C 
TL810M 
TL811C 
TL811M 
TL820C 
TL820M 

I 
TMS1000 

TMS1022 
TMS1070 

TMS1098 
TMS1099 
TMS1100 

TMS1103 
TMSl117 

TMS1200 

TMS1270 

TMS1300 

TMS2000 
TMS2101 
TMS2101-1 
TMS2101-2 
TMS2102 

H.AS:?02-1 
TMS21 02-2 
TMS2111 
TMS2111-1 
TMS2111-2 
TMS2112 
TMS2112-2 
TMS2200 
TMS2502 
TMS27L08 
TMS2708 

TMS2708-35 
TMS2708M 
TMS2716 
TMS3064 

TMS3113 
TMS3114 
TMS3120 
TMS3126 
TMS3127 
TMS3128 
TMS3129 
TMS3130 
TMS3132 
TMS3401 
TMS3409 
TMS3417 
TMS4027-15 
TMS4027-2..O 
TMS4030 

TMS4030-1 
TMS4030-2 

310-
310 -
310 -
310-
310-
:il0-
310-
310-
310-
307 -
307 -
307 -
568-
586-
568 -

35 
31 
32 
28 
26 

TMS4034 1017 - 751' TP4010A/B 204 - 107
1' 

TMS4035 1017 - 88 TP4011 AlB 209 - 193 
TMS4036 1011 - 102 TP4012A 209 - 123 I 

TMS4036-1 1011-101 TP4013A/B 208-119\ 

27 i TMS4036-2 101~ -100 II TP4014A 2~4 55 I 
36 I TMS4039 1015 - 34 TP4015A/B 214 - 37 Ii 

33 TMS4039-1 1015· 6 1026 - 92 

~~ ~~~:~!~-2 ;~; ~ ~ ;~ I ;::~; ~~' ua ~: : 1:~ I 
18 TMS4042-1 1014- 119

j

l TP4018A1B 207-119 
19 TMS4042-2 1014 - 55 TP4019A/B 210 _ 26 

57 TMS4043 1015 - 21 TP4020A/B 205 -159 
27 TMS4043-1 1014-111 I TP402iA 214- 77 
56 TMS4043-2 ; 014 - 46 

581 - 55 TMS4044-15 1018- 89 
TP4022A 
TP4023A 
TP4024A1B 
TP4025A 

1027 -116 
207 - 97 
209 -159 
205 -113 
211 - 57 
208 -191 
207 -145 
207 - 76 
210- 88 
213 -177 

550 - 47 TMS4044-20 1018 -103 
550 - 20 TMS4044-25 1019 - 4 
552 - 19 TMS4044-30 1019 - 18 
601 -111 TMS4044-45 1019 - 43 
601 - 112 TMS4045-15 
549 - 56 TMS4045-20 
549 -
551 -
551 -
551 -
551 -

1506-
1533 -

• 152 

9 
54 
24 
26 

8 
21 

1 

TMS4045-25 
TMS4045-30 
TMS4045-45 
TMS4046-15 
TMS4046-20 

14 TMS404645 

1017 _ 97 TP4027A/B 

1017 -111 TP4028A/B 
1017 - 124 I TP4029A 
1018 - 1-8 TP4030A 
1018 - 52 TP4035B 

1018- 91 
1018 -106 TP4040A/B 
1010 TPdn4?A/R 

1026 - 87 
205 -138 
211 -156 
21' -193 
211 173 

556 -ii8 I 
~~~:~:~~;~ 
TMS4047 .. 15 1017 - 98 TP4049.6JUB 

1019 - 21 I TP4043A/B 
'019 45 TP404o!1AiB 

205 - 3 

1506 - 22 TMS4047-20 1017 -114 TP4050AJB 204 -126 
1533 - 2 TMS4047-25 1018 - 3 TP4051AiB 314 -112 
1506- 29 TMS4047-30 1018 - 21 TP4052A/B 314 - 56 
1506- 30 TMS4047-45 1018 - 56 TP4053A/B 311 - 3 
1506 - 23 TMS4050 1009- 73 TP4068B 209 - 94 
1533 - 3 , 142· ',0 TP4069Ail:B 205 - 28 

11 110- 6 TMS4050-1 1009- 29 TP4071B 210 ·165 
558 - 66 TMS4050-2 1008 - 99 TP4072B 210 -124 
660 - 49 TMS4051 1009- 74 TP4073B 209 - 47 

1506- 24 • 142-
10 TP4075B 210-141 

1533 - 1 • 142- 11 TP4078B 211 -194 
1506- 25 TMS4051-1 1009 - 30 
1533 - 2 TMS4060 1009- 88 

TP4081 B 209 - 72 

1506- 26 TMS4060-1 1009 - 41 
TP4082B 209· 29 

1533 - 3 TMS4060-2 '1008 -117 
TP4301A/UB 21' - 91 

11 110- 10 TMS4062 1008 - 20 TP4302A 210- 49 

1015 - 33 11 110- 6 TP4303A 210 - 51 

1014 - 65 TMS4063 1008 - 17 TP4304A 215 -135 

1015 - 5 TMS4116-15 1009 -124 TP4311A 209-194 

1017 - 87 TMS4116-20 1010- 9 TP4315A 205 - 29 
TP4316A 308 - 90 • 142- 11 TMS4116-25 1010· 21 

1017 - 38 TMS4700 1022 - 73 TP4320A ,213- 30 \ 

1017- 74 TMS4710 999- 37 I ~::~!~~ 213 - 26 i 

1015 - 26 TMS4732 1023 -114 206- 91 

1014 - 54 TMS4800 1023- 80 I TP4361 A 205 -188 

1014 -118 1023 -102 I TP4362A 206 -108 

1'015 - 20 TMS5001 329 - 63 TP4363A 206- 8· 
1014-110 TMS5501 151' - 9 I TP4370fl., 208 -166 

11 110- 10 1511 - 75 TP4376A 211 -176 
11 130- 5 11 152- 13 I TP4377A 212- 1 

1007.- 6 • 152- 14 TP4507A 210- 89 
1007 - 7 TMS6011 349- 73 I TP4511B 208 - 43 
1511 -160 1512 ·156 325 -191 
1006 -103 TMS8080 1533 - 4 I TP4""i8 213 - 18 
1007 - 8 11 152- 14 TP4518A 206 -127 
1007 - 44 TMS8080A 1510-123 TP4519A/B 210 - 27 
1010 - 47 ~ 152- 13 21'0-108 
1025 - 42 TMS990C 1512 -120 I 

212 ... 185 
1029 - 33 1534 - 1 TP4520A 206 - 27 

I 
1029 - 19 11 145- 17 

TP4522A 206 -190 
1028 - 93 11 145- 18 

TP4526A 206 - 68 
1028 -101 , 152- 12 

TP4531A 215 ·106 
1028 -105 11 152 - 14 
1029 - 22 TMS9901 1512 -150 

TP4581A 204 - 49 

1029 - 31 TMS9902 1512 -159 TP4582A 204 - 58 

1029 - 34 TMS9903 1512 -154 ULN2001A 346 -114 

1029 - 43 TMS9940 1512 -124 548 - 88 

1024 - 74 TMS9940E 1512 -126 ULN2002A 346 -132 

1024 - 18 TMS9972 1512 -166 54jl- 89 

1024. 10 TMS9980 1512 -121 ' IJLN2003A 346· 85 

1008· 66 1534- 2 I 548 - 90 

1008 - 91 TP4000A 211 - 3 I ULN2004A 346 - 98 

1009 - 89 TP4001A/B 211 - 90 548 - 91 
, 142- 9 TP4002A 211 - 27 I 54LS245 342 - 3 

1009 - 43 TP4007A/UB 205 - 78 9614C 333 - 20 
1008 -119 TP4008A/B 204 - 22 \ 9615C 337 12 

~ Indicates page number in Application Note Directory. 
'" Indicates additional data is provided on the page noted. 

Ie MASTER 1978 
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Device Page-Une Device Page-Une DevIce Page-Une DeYk:e Pege-Une Device Page-Une DevIce Page-Une 

TMX TC4015 1026 - 97 T034121 250-138 TDC1004 612-154 MP1651 1506- 56 
F TC4016 308- 91 T03416 233 -149 TDC1005J 1028- 71 MP1661 1506- 57 

TMX2141 260- 26 TC4017 206 -150 T03417 233 -111 TOC1006J 1029 - 47 PT1472B 349- 14 

TMX2151 260- 27 TC4018 207 -120 TD34192 230 ~130 7400 241 -130 PT1472B-01 349- 16 

2141 , 107- 2 TC4019 210- 28 T034193 228 -143 7401 242 - 62 PT1482B 349" 22 

2151 • 107- 2 TC4020 205-160 T03420 240- 25 7402 245 -143 PT1482B-01 349- 25 
TC4021 214- 78 T03421 238 - 79 7403 242 - 63 S01933 349 - 36 

1027 -122 TD3426 233 -193 7404 226- 16 1511 -107 
Toshiba TC4022 207 - 98 TD3430 239 -133 7405 226- 92 TR1402 349 - 46 

TC4023 209-160 T03437 241 -200 7406 233 -168 TR1602 349 - 47 
TA1066 545 -130 TC4024 205 -114 TD3438 242 -148 7407 233 -130 • 106- 13 
TA7027 546 -108 TC4025 211- 58 TD3440 240 - 98 7408 239 - 29 TR1602-03 349 - 53 
TA7028 557 -125 TC4027 208 -192 T03441 231 -159 7409 239 - 83 TR1602-04 349 - 57 
TA7045 545 - 63 TC4028 207 -146 T03442 231 -160 7410 241 - 27 TR1602-05 349 - 59 
TA7047 547 - 71 TC4029 207 - 77 T03450 244 - 29 74111 236 -126 TR1863 349 - 62 
TA7050 559-112 TC4030 210- 90 T03451 243 -134 7412 241 - 87 TR1953 349 - 87 
TA7051 561 -111 TC4032 204- 31 T03460 244 - 62 74121 250 -139 TR1983 349 - 34 
TA7053 560-116 

TC40~4 214-104 T03472 234 -147 251- 60 1510-179 1-
74123 TA7055 546- 3 1027 -112 T03473 236- 32 7413 255 -123 UC1671 349 -105 

554 - 9 TC4035 213-178 T03474 236-162 74136 244 -148 1506 - 74 
555 -153 1026- 78 TD3475 246-144 74145 232- 11 UC1971 349 -106 

TA7060 546 -109 TC4038 204 - 39 TD3476 236 -103 74150 250-111 1506- 75 
TA7061 546-110 TC4040 205 -139 TD3490 229- 24 74151 249 -195 TA7063 555-144 TC4042 211 -157 253- Zilog 

~ 

T03491 93 74152 249 -132 TA7069 562- 14 TC4043 211-195 T03492 231 - 9 74153 249 - 18 TA7070 559 -113 TC4044 211-174 T03493 227 - 28 74154 233 - 78 Z6104-1 1018- 81 TA7071 561 -112 TC4047 213- 43 T03495 251-171 74155 232 - 76 Z6104-2 1018- 90 TA7072 561 -113 TC4049 205- 4 TD3503 253 - 49 74156 232-113 Z6104-3 1018-104 TA7073 561 -114 TC4050 204 -127 TLCS-12A 1534 - 3 7416 233 -150 Z6104-4 1019- 5 TA7074 562 - 15 TC4051 . 314-113 TMM121 1005- 2 74160 229 -145 Z6104-5 1019- 15 TA7076 562- 16 TC4052 314- 57 TMM121-1 1004 -113 74161 228- 16 Z6116-2 1009-125 TA7081 546-111 TC4053 311 - 4 TMM142 1001 - 24 74162 229 -194 Z6116-3 1010- 10 TA7083 554 -193 TC4061 212- 85 TMM311 1015 - 28 ·74163 227 -152 Z6116-4 1010- 23 TA7084 546-112 TC4066 308- 76 TMM31'-1 1014-120 7417 233-112 Z80 1535 - 2 TA7085 610- 53 TC4068 209- 95 TMM312 1015- 22 74180 255 - 29 Z80-CPU 1506- 2 TA71 02 560-117 TC4069 205 - 30 TMM312-1 1014 -112 7420 !40 - 26 Z80-CTC 1506- 5 TA71 03 560-118 TC4071 210-166 TMM313 1017 - 7 7426 233-194 Z80-DMA 1506- 8 TA7108 . 555-191 TC4072 210-125 TMM313-1 1016- 89 74290 229 - 26 Z80-PIO 1506- 11 TA7117 558- 11 TC4073 209 - 48 TMM314 1018- 53 74293 227 - 30 Z80-S10 1506- 14 TA7120 555 -145 TC4075 210-142 TMM314-1 1018- 2 7430 239·134 _ TA7122 555-146 TCtfOnJ 2~O'-~S3 iMM322C 1007 - 14 7437 241 -201 TA7124 562 - 17 TC4081 209- 73 TMM331 1023 - 91 7438 242 -149 TA7125 561 -121 TC4082 209 - 30 TMM414 1008-118 7440 240- 99 TA7126 560 -175 TC4508 212- 13 TMM414-1 1009- 42 7445 232 - 38 TA7129 555 -147 TC4510 206 -176 TMM415-3 1008 - 92 7450 244 - 30 TA7130 561 -115 TC4512 213- 19 TMM415-4 1009 - 24 7451 243 -136 I*'-' TA7133 597 - 30 TC4514 207-171 TMM416-4 1010- 22 7453 243 - 80 ... TA7136 555 -148 TC4515 207 -187 TM4357 559 -164 7454 243- 28 TA7141 560-119 TC4516 206 - 54 TM4500 561- 11 7460 244 - 63 TA7142 554 - 57 TC4518 206 -128 T3151 1505-150 7472 234 -148 TA7145 562 - 18 TC4520 206- 28 T3181 1505-148 7474 236-163 TA7146 561 -116 TC4528 213- 68 T3190 1505-140 7475 246 -145 TA7147 562 - 19 TC4532 215- 38 T3216 1505 -146 7476 236 -104 TA7150 560-120 TC4539 213- 3 T3218 1505-142 7481 247 - 22 ~ TA7151 560-163 TC4583 215-112 T3320 1505 -144 7485 ' 225- 11 TA7152 561 -156 TC4585 204 - 74 T3541 343 - 19 7486 244 - 96 TA7154 557 -193 TC500, 207 - 28 7489 1011- 53 TA7156 557 -194 TC5002 207 -155 Trans-Data 7490 , 229 - 25 TA7158 613 -187 TC5006 212-156 
7492 231- 10 i 

TA7159 557 -195 TC5007 212-134 
7493 227 - 29 TA7161 560-121 212-159 UMC-16 349 - 98 
7496 252-123 TA7162 562 - 20 TC5007-1 1014- 93 

1026-118 TA7166 561 -157 TC5007-2 1015 - 15 TRW ~'. 
TA7168 560 -122 TC5016 212-155 
TA7169 560 -123 TC5016-1 1017- 54 CA21 00 559-122 Western Digital 
TA7175 562- 21 TC5016-2 1017 - 78 CA2300 559-123 
TA7184 609 - 50 TC5017 212-135 CA2301 559 -124 BR1941 258 - 20 

, TA7200 554 -194 TC5017-1 1014- 94 CA2418 559 -125 349 -120 
TA7201 555 - 50 TC5017·2 1015 - 16 CA2600 559 -126 BR1941-06 349 -121 
TA7202 555- 51 TC5047 1018 - 66 CA2601 559 -127 CP1631 ·1506· 61 
TA7203 555 -102 TC5047-1 1018- 64 CA2800 546-113 CP1651 1506- 53 
TA7204 554 -195 TC7400 209 -196. CA281 0 546-114 CP1661 1506- 54 
TA7205 555 - 52 TC7404 205 - 31 CA2820 546-115 CP1851 1506 - 59. ftl 

TA7504 564 - 42 TC741 0 209-161 CA2830 546-116 CR1872 1505 -152 i3-
TA7506 564- 17 TC7420 209 -125 CA2840 546-117 CR2872 1505 -153 
TC4001 211 - 92 TC7476 208 -193 CA2870 546-118 OM1881 1506- 63, ;;l 

TC4002 211 - 28 TD3400 241 -129 CA2875 546-119 OM1883 1506- 64 
TC4007 205- 79 TD3401 242 - 60 MPY12AJ 223 -194 1513- 47 
TC4008 204- 23 TD3403 242- 61 MPY12AJM 223 -195 FOl771 1506- 67 
TC4009 204 -180 TD3404 226- 15 MPY16AJ 224 - 1 1513 - 54 
TC4010 204 -108 TD3405 226- 91 MPY16AJM 224- 2 F01781 1506- 68 
TC4011 209 -195 1'03406 233 -167 MPY8AJ 223 -191 1513- 55 
TC4012 209 -124 TD3407 233 -129 MPY8AJM 223 -192 FR1502E 1001 - 73 
TC4013 208 -120 TD3408 239- 28 TC01004J 258- 24 FR1502E-01 1001 - 71 
TC4014 214 - 57 TD3409 239 - 82 TDC1001J 317 - 10 FR1502E-02 1001- 70 

1027 -121 TD341 0 241 - 26 TDC1002J 317- 11 MCP1600 1535 - 1 
TC4015 214- 38 TD341 07 236- 33 TDC1003J 223 -197 MP1600 1534 - 4 

Arranged alphanumerically from left to right. 

Ie MASTER 1978 2175 
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